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Pied Cormorants (Phalacrocorax 

varius) roosling in a dead tree 

in the interior of Australia. Pied 

Cormorants that visit inland lakes 

often become stained with iron 

oxide in the water, leaving a 

telltale sign of where they 

have been. 
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NA ru1u AUS rllAL IA <,UMMEll 211114-20115 

A 
s I write this, it's forecast to be 

-l-2 ° C in ydney, the hottest 

November day on record, and 

to urvive it mmt people will 

stay indoors in air-conditioned 

comfort. In our modern world 

surviving extremes of temperature, 

whether it be hot or cold, usually 

means relying on some form of 

technology. But people have been 

around for a lot longer than 

technology and 20,000 years ago, 

during the last ice age, they were 

living and surviving in the coldest 

parts of Tasmania in one of the coldest 

of times. So how did they do it? How 

did the e early modern humans 

survive such extreme temperatures 

particularly when resources were 

scarce? Archaeologist Richard 

Cosgrove found the answer by looking 

at a resilient little wallaby. 

When the weather heats up, 

bushfires are rarely far away. Yet there 

have been relatively few tudies that 

provide quantitative data on the effect 

such events have on our wildlife and 

ecosy rem . With a five-year plan in 

mind, biologi t David Lindenmayer 

established over I 00 study sites 

throughout Booderee ational Park, 

in order to do just that. Except things 

didn't go to plan and one year after 

setting up the sites a bushfire ripped 

through the area destroying everything 

in its path. Or did it? T hi unexpected 

turn in David's tudy has provided 

some interesting insights into the real 

effects of bushfire and point the way 

forward for managing fire and our 

wilderness areas. 

Tasmanian Devil (Sarcophilus harrisi,). 

upfront 

Short-beaked Echidna ( Tachyg/ossus 

acu/eatus). 

Imagine living in a world without 

Devils. Just a few years ago such an 

idea would have been scoffed at. 

Tasmanian Devils were plentiful and 

confidently labelled as secure. How 

quickly things change. Over a third of 

the Devil population in Tasmania is 

now dead from Devil Facial Tumour 

Disease and the pecies is at risk. ow 

our scientists are racing to stop the 

Devil going the way of the T hylacine. 

AJso in this issue we take a look at 

those wonderfully adaptable 

cormorants, explore the sexually 

deceptive world of orchids and wasps, 

discover what's killing India's vultures, 

and ask why humans have such long 

and drawn-out childhoods. 

JU1i'\J
-JENN SAU 

P11blis/1i11.� ,\la1111,ll<'r 
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letters 

Butcherbird Concert 

Orn: tillle we \\'ere ,·i,iting 

QuL'L'll,L111d i11 our c1r.1,·,111. 

,111d ,1, I ,,·,1, to pL1y i11 .1 

concert i11 l3ri,h.111L'. I ,,·.1, 

pr.1cfr,i11g lk11j,1111i11 

13rittrn \ Si111plc Sylllphony 

011 my 111.111doli11 behind the 

c.1r,1,·.111. Ar the b.1ck of tl1c

,·.111 ,, .. h .1 11.11-rm,· ,trip of

,hrub, protected by a L1ycr 

of lllulch. While I ,,·,1, 

pL1yi11g I ,.1,,· .1 C:rL')' 

13utcherbird ,cr.1tchi11g 

.1bout there .. 111d ,1, ,0011 ,1, I 

,t.1rted pL1yi11g the S.1r.1h.111d. 

which is ,·cry 111elodic. the 

bird hop�1L·d 11e.1rcr . .111d ,ar 

next to my right tiJot \\'ith 

its be,1k up i11 the ,1ir. 

ol1"iously listening to thL· 

111u,ic. Ewn \\'he11 I struck 

the two strident chords i11 

the piece. it 111erely g.1,·e .1 

little ,t,1rt. but did not fly 

,1\\'ay u11til I finished the 

piece. It fle,,· to ,l nearby 

tree .111d c.1111e b.1ck with 

,111orher bird. its m,He I 

presume. They the11 s.H i11 ,1 

bush near lllL' .rnd ·-,;111g· to 

c.1eh other1 Were they

p.1yi11g me fr)r the 'concert'.

or \\'ere they letting me

k110\\' that arurc also is a

rn.1g11iflce11t cornposer;

I enjoy reading your 

111agazi11e very 111uch. a11d 

luve le3rned .1 lot .1bout 

11.1ture from it. Keep up the 

good ,,·ork. 

-FltA1 Cl A jJ_ Pm, rUMA

Crnuo. Vic. 

The Iceman's Salute 

I re,1d with i11tere,t Rich.ml 

Full:ig.1r's ,1rticlc on the 

lcem,lll (.\'a111rc .rl11s1. 

W imer '.200.+). I h,1\'l' a 

theory about what 

h.1ppened to the Iceman Ill 

th,1t remote .dpi11e p.1'>,.

4 

I L1\'ing been ,hot in the 

h,1ck \\'iLh ,1n .1rro\\', 

prob.1bly dur ing .1 l�1ilcd 

.1ttc111pt .H .m11ed robbery. 

the lu:111,1n rL·trL'.lted into 

Lhe 111ou1H.1i1nop, where he 

positioned .1 decoy ofhi, 

preciom tool, up .1g,1imt ,1 

rock ,rnd huned hi1mclf 

u11dn sno\\'. ,, hnc he 

,,· ,nched (through .1 

pcL·pholc) .111d w,1irccl for hi, 

,l\\,1il,111t to return. 111 

re,1di11c,, fi.,r ,1 

cou11ter.1tt.1Ck. the lcem,lll 

pL1eed hi, kit .m11 

underne,Hh hi, chi11. ,,·hich 

would h,J\'L' provided 

L'Xccllcnt purch,1,c .1g,1i11st 

the ground ,111d e11.1blcd 

hi111. i11 111,1ni.d-,1rt, ,tylc. to 

rot:1te hi, tor,o .md caupult 

his dagger-holding right 

an11 into hi, e11erny. 

Ho,,·e,·cr. the rnorc he 

\\'.lited. the 11Hll'L' it ,nm,·cd. 

,111d eve11tu,1lly he froze to 

dc.1th. lkc.1u,L' he had

,1lre.1dy i11te11tio11,1lly buried

hi1mclf i11 the ,nm,·. hi,

body w,1, \\'ell protected

fro111 sc:1,·e11gers. Ill icrobes

,md the clc111e11ts.

-Pt· I It jA1 1)/\i I K

lcW Mt:XICO. USA

Lemming Lies? 

"Myth of the Suicidal 

Lemming,'' (S<1111rc .rl11s1. 

Spring :2()(J.+) reporn th,lt 

the mystery of the cyclic 

outbreak, of C:oll,11nl 

Le111mi11g, i11 Cree11Lrnd h.1, 

bee11 soh-ed. Not ,o 1 As ,111 

,1ccompany111g co111me11ury 

i11 S(ic11rc ,t.1ted. rllL' ,tudy 

merely propmed ,1 

hypothesis to explain the 

lemming,· ob,erved cycle,. 

Thi, ,,·a, a m.1the111,1tic.1I 

model that excluded ,rny 

influence of f'ood, .111d 

,l\\lltlled the ,lCCllllllli.1ti11g 

11u111ber, of the lcm111ing,· 

pred,nor, L'\'c1Hu.dly killed 

thc111 f.1\lcr th,111 they could 

breed. ,o th,u Lheir nu111her, 

colL1p,etl. c11di11g the cycle. 

1 lowevn. rwo rccL'11t 

L'Xpcri111e11t.d ,rudie, of 

outbre,1k, of 0Li1n rodent 

,11L·cie, \\'ith ,,1111c or ,imil.1r 

pred,nor, fail to ,upport 

thi, hypothe,i,. O11L', i11 

Engl.rnd. u,ed rcpl ic.1ted 

co111p.iri,om of popul.1tiom 

of Field Vole, whL're 

Europe.in Co111111011 

We.l',el, WL'rL' either trapped 

out or left .1lo11e. The 

,L'concl, i11 L'\I' Ze.1l.111cl. 

u,ed ,imiL1r co111p,1rison, 

with or without 1-e111m·.d of 

Lhe i11troducL'd Sto.1t to 

,hm,· th.1t it h,1, no 

,ig11ific.111t i111lue11CL' 011 

outbre.1k, of lcr,d r.m ,llld 

111ice. On the co11tr.iry. the,c 

,tudie, .111d other, 

de111onstr,1te th,1t eruptiom 

of rhe,e rodent, ,lrL' dri,·e11 

11ot by prcd.1tio11 hut by 

ch,111ges i11 the ,1,·.1il.1bility of 

their food. 

-To 1,1 W11111

s I c;, OltCI ">. SA 

Tolerance in the Citv 
I re,1d ,,·ith imne,t thL' 

.1rticlc ·'Li\'i11g with Crm,·, 
. .  

(.\'<1111rc A11s1. Spring '.200.+).

The line ..... the long-tnlll

,olution 111u,t be one of 

incre,1,ing the co111muniry\ 

toler.rnce of corvid, in 

cities" hits the 11.1il on the 

he.id. I ,,·otdd jmt ,1dcl to 

thi,. \\'ildlife i11 ge11er.1I. 11ot 

only cor\'id,. 

There 111u,t be 

i1111t1111er,1blc crn11pl.1i11ts 

,1bout 11,1ti,·e wildlife. A 

couple ,,·ith ,,·hich I ,1111 

f1111iliar i11clu,lc C:0111mon 

E.1,tern Froglet, ( Cri11i c1

.i\'<lli/1'1'<1) calling fc)r ,l lllJtL'.

,111d flying-foxe, th,1t poop

011 our ,1w11i11g, ,rnd c.ir,

.1frn ,1 111e,1I of p.dlll d,1tes.

W ith the 11.1tur.d 

cm·1ro1rn1e1n being 

relcinle'\\ly di111i11i,hed into 

1,l.11Hk ,1 ti111e 111,1y co111e 

,,·hrn the only wildlife will 

he ,pec1e, th,u can ,urvive 

,, iL11 people in urb,111 

L'll\'iron111e11t,. If there i,n't 
,0111e toler.111ce ,rnd 

co111pro111i,e. then even the 

wildlife th,n c1n put up with 

u, will be u11dn thre3t. 

-Al>A 1 CitAWI ORIJ
CtU:I. 11 1 11) llAIU<, SW 

Nest or Drev? 

Surely ,1 pm,um \ ne'>t is jmt 

th,1t ,llld noL .1 ' drey' (Quick 
(2ui7 .. \'<1//frc rl11s1. Spring 

'.200.+). which i, hy 

definition ,1 ,quirrcl·s nest. 

Thi, corrupLion of the 

l.111gu,1ge i, jmt ,1, h,1d a, the

recent piece by .\·a1io11al

Ccc\'<l'<IJJ!iir n1,1g,1zine where

they defined a 'ringer· as an

Amtr,1lia11 CO\\'boy1 

-RAY\IOJ\.IJ McQu, 1,N

Alltl II BI ACI I. QI I) 

., 1,c /('/'Ill 'ilrcv ' I/lei)' ll'CII h,111c 

c>r('<i11,1/ly rc_'{i-rrcd le> ,1 squirrel'.,

11cs1 h111 hc1s /,c('f{ 11scd i11

.·l11str,,li,1, si11n· ,11 lcc1s1 the

cc1rlv I 9-Ws (/,)' U/is
·1 im1g/11c>11 i11 hi., "Furred

,111i111,d, of Au,tr,di,1 "), 10

dcsffihc 1/1c_fin·-s1,111di11.'<,

s11hcri(,,/ 111·sts th,11 ri11.�1c1il 

JJMS1//11s sc>111cti111cs huild, cl.i 

c>J'J'c>scd le> the lc,fli11cd tree

hc>lioll's 11scd hy 111os1 other

Jl()SS/1//IS (c111d ,dso SOI/IC 

squirrels ,1111/ ri11,'<1,1ils). That 

the 11,ord dcri/ lcs.fi-0111 c11101her

ro1111trJ' c>r ml//lrc doc.i 1101 

ll'c>rry 111c, just sc> /c>11,'< ,is it has 

,1 11scfi,I c1p111i(cllio11 here. 
-C./-1.

Nature Australia requests leners U 

llmiled to 200 words and reserves Ille 

right to edit them lor sense. Please 

supplv a davtlme phone number an, 

tvoe or print vour name and address 

clearlv. The best letter In this Issue wlll 

receive a coPV ol Frozen oceans. Thi 

winner this Issue Is Peter Jandaeel. 
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Summer Compiled by Geordie Torr and Martyn Robinson

Bluebottle. AN ILL WIND 
le·, .1 hor ,u111mer\ d.1y .111d 

do\\'11 .It rhe be.1ch. 1i11c

d,1uhed kid, .ire fr.111ric.1lly 

rrying ro c.1t their KC 

cre.11m before they 111clt. 

Thl· 11or'c,1,tcr th,1r·, been 

hlo\\'ing for the p.1,t fe\\' 

d.1y, frc•d1em up .1 bit .111d

,uddcnly the ,cre.1111111g

,t.1rh ...

The IJlucbottle (/ >/,ysc1/ic1 

1ihysc1/is) . .il,o known a, 

J >onugue,e JVl.1n-o'-War.

i, .1 regular, p,1inful ,·i,itor 

to our bc,1chl·,. U11mu,1lly, 

e,1ch indi\'idu,11 IJlucbottlc 

i, .tetually .1 colony of 

polyp,. The v.iriou, 

111e111her, of the colony ,111 

lurch frolll ,1 ,inglc egg 

,llld then diftcrcnti,llc ,1\ 

they r.1kc on different 

t,1,k,-one individu.11 i, 

till' llo,ll. ,111orhcr rhl· 

d1ge,t1\'l' ,y,tc111, .mother 

rill' rcproducriw ,y,te111 

. rnd .111othcr the ,ringing 

tl'lll,IClc,. \\'h1ch the 

colony u,e, to c.1tch ,111.dl 

m.1r111e .1111111.11-, \\'hen it\

not getting thc111 t.111glcd

.1rou11d ,0111c poor child\

k·g,.

The llo.H . .  11,o kno\\ 11 ·" 

,1 pneu111.1rophorc. doc,n 'r 

ju,r keep the colony fi·o111 

,inking: it, odd. 

.1,y111111erric.d ,h.tpl· .11,o 

C.lU,e, it tO ,let ,1, ,1 '>,Iii. ( )f 

cour,e the colony h.1, little 

or no comrol O\'cr \\'hLTl' 

the \\'ind r.1h·, it, "'hich i, 

"h,· .111 011,hore breoe 

c.111 111.1ke your trip to the

bc.Kh .1 111e111or.1hlc one.

But ,uch \\'ind, don·t 

,pell do0111 for .di till' 

131uebottlc, in rhe .ire.1. 

Thi, i, bec.w,c they co1m· 

in · mirror 111orph

ologie,'-if you look ,It ,1 

group of rhe111 fro111 

above. you'll ,cc eh.it the 

flo.m of half cun·e to rhe 

righr .111d h,1lf cur\'e to the 

ldr. Thi, llll'.111, rh.n .111y 

breeze char blo\\', half the 

popul.nion onto M.111ly 

l3e.ich \\'ill ,end the other 

h.1lf ,ailing our ro '>L'.l.

For 111orc about chew

,e.1-going ,ringer,. vi,it 
www.amonline.net.au/ 

factsheets/bluebottle.htm 

KOALA CAPERS 

SuJIIIIIL'r )\ ,1 llll!L' or grL'.ll 

,1ni,·1ty filr 111,de I 0.1l.1, 

( / >/,c1sw/,,roos (i11crc11s) .

W,tr111 "c.nher w11d, rhc111 

\\·,1lllkring .1round their 

tcrr1torie, ch.hing off r1,·.d 

!ll,1lc, ,tnd 111,Hlllg with

recepm·c IL-111.de,. They

procl.11111 their rodinL'"

f<lr fighnng .rnd or

fornic.rnng by hellm, 111g

loudly. It ,ee1m qune

i11co11gruom for thc,L'

cuddly. r.1thcr placid

looking lc.if-L·.itc-r, to

produce ,uch ft.'.1r,0111L'

b.mlc ro.1r, .. 111d they 111,1�

\\·ell h.1w giwn ri,e to

t.1b of 13unyip,.

Fe111,1le, that ,uccu111h to

the m.11c,· eh.mm u,u.1lly

gi,·L· birth in I )ecembcr or

j.rnu.1ry to a ,ingle joey

(very r,1rcly t\\·im). The

ne\\' .1rriv,1I \\'ill rem.1i11 in

the pouch fc)r .1bout ,1x

111onth,. before beco1111ng

the fa111ili.1r fluffy jockey.

riding around on it,

lllOther', b,Kk.
lmere,tmgly. ,1 Ko,1!.1\ 

pouch f.1ee, h.1ck\\·,1rd,
or do\\'n\\',lrd, if it\ ,ininu :-, 

in ,1 tree fork. Thi, doe,11 ·c 

,celll tl'rnbly ,rn,iblc for 

.111 .1rbore,d 111.1111111,11. bur 

the young in the pouch i, 

quite ,.1fi:. tl1.rnb to the 

fir m grip it 111,1i11t.1im 011 

it, 111other\ te,lt ,111d it, 

needle-like little cla\\',. 

ThL· pouch\ oncnt,ltlon J\ 

.1ct u.1lly ,1 reflection of the 

f�1n eh.it the Ko.1!.1\ 

,111cc,tor ",1, ,1 burro\\'er

.1 type of \\'Olllh,lt. 

The pi.ice to go ftlr 

ewryth1ng you\·e ewr 

\\',lllll'd to kno\\' .1hout 

rl1e,L' cuddly ICOll', i, 

f.:oc1/,1: 1/c/////'cd l,isrory, 
(()11.\('/ J'c//l<'II cllld lllcl/11\�Cl/ll'II/ 

( I <J<J<J) h) K.1thcn11e

I l.111d.1,ylk .111d Roger 

Martin. 

Koala. 



Winged termites. 

LOVE FLIES ON 

EPHEMERAL WINGS 

Ar du,k rhcy .1p�1L'.1r-;1ftcr 

,1 W,11'111 ',Ulllllll'I' 

do\\'llpour whcll rhc .1ir i, 

llicc ,1lld lnll11id-d.ll'k 

,h.1pc, rh,ll boil up our of 

rhc ground in rhcir 

hundred, .. 1ml Ill.Ike rhcir 

w.iy, 011 their lollg

fluttcrillg wing,. towards

the light, of· our citic, and

town,.

They're tcnnitc,-

rhc1melvc, in the f1rq· 

d.1111p ground rhL·y c.1ll

find. lfrhey're lucky.

tl1L·y·11 ncwr ,CL' rhe ligl1t

.1g.1111. 

Togetl1cr rhcy build ,1 

,helter to hou,c .1 ,111,tll 

11u111hcr or egg, rh,1t then 

Ii.itch inro rhc f1r,t 

queell , which llOW begin, 

to lay ,dll10,r cominuou,ly. 

E,·e11tu.1lly rhe colony ,,·ill 

gro\\' ro COIH,llll 11101T 

rh.111 ,1 Jllillion tcrmitc,

hopefully not nc.1r your 

hou,c. 

,·irgill killg, .1ml queen, 

k,l\'illg thL•ir 11.lt.11 Ill'',[\ 

,111d ,cekillg out 111.irc, ro 

help thc111 fllulld .1 nc,,· 

cololly. When rhey .1rri,·e 

.1r a ,uit.1hk ,pot. rhcy 

l.111d. gi\'l' .1 little ,hrug.

,111d .di four of rhcir cqu.11-

,izcd wing, drop off. They

rhcn ·c.1II' for .1 p.1rmcr

u,illg phcro111011c,. Whcll

.i q1ir.iblc lll.HL' .1ppc,1r,. 

rhe p.1ir ,currie, off 

togcrhcr ro bury 

worker, .11ld ,oldicr, of the 

new colony. The brood 

quickly ,eh ,1bour 

cnl.irgillg rhc nc,r .rnd 

feeding the foulldillg 

To lc,1rn lllOre ,1bout 

rhc,e circle-,-, wood-

111ullchcr,. only ,ix of the 

350 Amtr.di.111 ,pccic, of 

which ,ire ,eriom pe,t,. 

vi,ir www.ento.csiro.au/ 

insect_id/termites.html 

FROM THE COLLECTION 

This is the earliest specimen of a Crown-of

Thorns Starfish (Acanthaster planci) in the 

Australian Museum's collection. It came from 

Vanuatu and was registered in December 1888. 

For reasons unknown, half the specimen was 

sent to the Australian National University in 

1971. However, because starfish are radially 

symmetrical, you only really need a half to 

identify it to species. 

The Crown-of-Thorns is one impressive 

starfish, growing to a diameter of up to 80 

centimetres and covered in brightly coloured 

venomous spines. It spawns in summer, 

broadcasting sperm and eggs into the water. 

The resulting larvae drift around in the plankton 

before settling back on a reef 

The Crown-of-Thorns was once thought to 

be uncommon on the Great Barrier Reef and 

little was known about it. Then, in 1962, for 

reasons still not fully understood, its numbers 

suddenly soared, and speculation that it fed on 

live coral polyps was dramatically verified. We 

now know that these outbreaks are a regular 

feature of the reef They generally start in the 

north and spread south-probably as the 

larvae are carried on the southerly currents

and may take a decade to go from one end of 

the reef to the other. 

For further information, see 

www.gbrmpa.gov.au/corp_site/info_services/ 
publications/sotr/1998/cots_frame.html 
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lighthouse Blues 

A
, dlL' light from ,1
lighthomL' , \\.L'L'p, 

.iround 111 the 111ght. ll 

promi,e, ,,1lc p,l',',,Jgl' fi.)r the 
11u11y ,hip, th,H re!� on m 
j1L'lll'tr.1t111g hc,1111. Bur fl>r 
1rngr,1t111g h1nk it c.111 
,pell dorn11. 

J.1,011 Jone, (I ),1n111outli 
( ·olkgc. NL' \\ I L1111p,lmc.

\A) ,u1d ( 'Ii.irk, rr.111C1,
(C.111,1di,111 \X'ildlifi..· \en !Cl' 
found ,l ,111gk lighthomc 111 
Ont.irio. C,111,1d,1 \\,1, 
rc,pom1bk for killing m·er 
ll->.IHHl bml, from 121 

dilfrrL'llt ,pL'CIL', 111 the p.1,t 
-+ I yc,ir, .f.. 11•1,111 Biol. 3-t: 
.128). In one 111ght. mTr 
2.(HH) bird, \\l'

r

l' killed. 
,\ligr.1t111g hml, ,It night 

.ire .utrancd CO\\ .ird, the 

For Megellanic Penguins. soft nesting material is hard to come by. 

8 

ligln L'm,111,mng from 
lighrhomc,. but .ire killed 
\\ hen they coll1dc ag,1imt 
\\ 111dm\, or from cxh,1u,uo11 
.1, they try lO get to rhe 
light. Thow 111mt often 
killed \'!rem. m·c11h1rd, ,111d 
,ome \\ ,1rbkr,) tended ro lk' 
'llL'CIL', th.u 111.1kc ,hon. C1,t 
flight, through dcme cowr. 
u"1ng p,1tchc, of light to 
guide them. 

But the ,tllll� by Jone, 
.md Fr,111c1, 1,11 ·c .ill b.1d 
nl'\\·,. Afi:er ,1 nl'\\ type of 
ligJH \\,)', IIM,dkd Ill 1989 
th.n h,1h·cd it, 111tem1t� .111d 
rcduct'd be,1m \\ 1dth. far 
IL' \\l'r bird, \\l'rL' killed (le.,-, 
th.111 30 per ye.1r. comp.ired 
co nearly (i()O). 

13ml, ,lrl' .11,o l�ir Jc-,., 
.mr.1ncd co ,trolw light, 

At:·

--

"\.:\ILR.1 \l,"-i!R-\ll\ \l,\1\11 R 2011-l 20ll� 



Fatal attraction? Lighthouses can be a real problem for migrating birds. 

th,rn rot.Hing be,1ms. possibly 

becJme the imerruprion of 

the light allows chem co 
di,pcr,e aw.iy frolll the 

bc,1111. With the thousands of 

lighthouses li11ing our coast. 

,ofr ,rrobe, 111,1y be the 

humane \\',lY to go for the 

ft1rure. 
-A.T.

Penguin Mothers Show 

True Grit I maginc you're a penguin 

egg. or 011ly do you 

h,1,·c to live in some of the 

h,11·,hesr places on Earth. you 

arc often made to lie on the 

h,ird ground with next co no 

nc,ri11g 111arcrial. while your 

parent, arc rrippi11g m·er 

each other and bickering 

with the 11eighhour,. 

Chance, of 111,1king it to 

hatching would ,lppear 

pretty. li111. 

ot so for Megcllanic 

Penguins (S11hc11isws 

111c:!!_c/l1111iws). Dec l3ocrs111a 

(University of Washington) 

,rnd collc,1gue, have 

disco,·crcd chat only a tiny 

?..(1 per cent of eggs from a 
colon, in Argentin,1 broke 

or cr,1cked before hatching 

(771cA11k l?.I: 148). The 

,ecrct of success lie, in the 

eh ickness of rhe shell-a 

heavy-duty nu111bcr. half as 

thick again as that of most 

other birds' eggs the same 

,,ze. 

13ut fc.)r thick shell<, you 

need lot, of calcium. And 

where doc, a fish-eating bird 

th,1t fasts for the week or so 

before egg-L1ying get it 

frolll? The researchers 

\IUIU \U\lll'lll•\ \UMMI R ]Otl4 ]llll'i 

discovered that early in the 

egg-development stage, 

females get a craving for 

shelled molluscs, which they 

pick up from the nearby 

beach and bay. T he seashells 

arc rich in calcium 

carbonate and. over several 

weeks in the SCOlllach. break 

down co calcium, which is 

scored first in the bones, and 

later released when it comes 

rime co form rhe eggshell. 

Most birds lay chin-shelled 

egg, and protect these in a 

feather- or grass-lined nest. 

Bur soft linings are hard co 

co111e by in the penguins' 

cough environment, and so 

they've been forced to rake 

the thick-shelled option. 

thanks to a binge on the 

local seashells. 
-A.T

Stradivari's Secret 

What is it about a 

Stradivarius violin char 

makes it so superior to more 

recent models; Did the 

I 7rh-century Italian 

craftsman. Antonio 

Srradi,·ari .  use some sort of 

'secret ingredient' to give his 

violim char magical quality? 

Was it the varnish; Did he 

'season' his wood; 

o 11eed to invoke special

tricks, according co Lloyd 

l3urckle (Columbia 

University) and Henri 

Grissino-Maycr (University 

of Tennessee). It was all to 

do with where he lived and. 

111ore i111portantly. the 

ti111ing of his birth 

(De11drochm110/ogia 21: 41). 

Stradivari's wood of choice 

was spruce, hewn from

9 



Were Columbian Mammoths (Mammuthus columb1) subjected to mass killings by palaeoindians? The answer's in the bones. 

forests clmc to his workshop 

in Cremona. southern I raly. 

These g1-c,,· at high 

cle,·ations. 011 north-facing 

slopes. and 011 thin. 

nutrie11t-poor ,oils

condition, that promote 

slow. e,·en growth and a 

dense wood gr,1in. which 

makes for ,1 higher-qu,1lity 

,ounding board. l3ur. as the 

rese,1rchers poim out. ,uch 

growing conditiom occur 

throughout the world. Could 

the trees th,1t grew through 

Stradi,·ari\ lifetime have been 

,ubjected to ,ome other set 

of em·ironmemal conditiom 

th,1t nude them unique' 

Str,1di\'ari ,,-.1., born in 

16-1-6. one year after the 

beginning of the ·Maunder 

Mi11imum·-a curious cold 

,pell that gripped Europe for 

70 year,. Temperatures 

10 

dropped 1-2° C. ,rnd led to 

drastically reduced grmnh 

r,1te� in tree,. The trees that 

Srradi,·,iri u,ed to make hi, 

\'iolins all grew through thi, 

period. The re,e,1rcher, 

bclie,'C it ,,·,1, a combination 

of local gro,,·ing conditiom 

,l!ld dramatically reduced 

temper,itures that produced 

the <,weet-,ou11di11g wood of 

the Stradi,·ariu,-conditiom 

th,1t ha,·e 11e,·er been 

repeated ,i11ce. 

-C.H.

Mammoth Underkill? 

E 
,·idence for ·ma-,, kill\' of

m,llllllloth, by onh 

American p,tlaeoindiam at 

the end of the List ice age i, 

often flagged in support of 

the blitzkrieg model of 

meg,1faunal extinction. 

However. a recent analy,i, 

by Kathryn Hoppe (Stanford 

Uni,·ersiry) of carbon. 

oxygen ,l!ld ,trontium 

i,orope, in m,1111morh teeth 

,hm,·s tlut rhi, ,,·,1-, not ,o. ,lt 

le,1,t in the three fcmil ,ire, 

,he comidered (Palcohioi<\I!)' 

30: 129). 

Isotopic profile, ,·ary 

,1ccordi11g to diet . 

Mammoth, tr,1,·elled in 

herd, and. being in cl()',e 

proximity and eating the 

,,ime food,. i,oropic 

,·ariability ,hould be 

minimal among herd 

n1ember,. 13y <,tudying the 

degree of \'ari,1bility in 

m,unmoth, both from an 

undisputed ma.,.,-de,ith ,ire 

and from a ,ite where 

unrelated i11di,·idual, had 

died O\'er a long p<.:riod. 

Hoppe ,,·as ,1ble to calibr,He 

re-,ult', for three ,ires in 

which nu.,., ,L1ughter by 

hum,lll'> lud been proposed. 

Her result, ,hm,·ed that 

there ,,·,1, ,imply too 

much ,·ari,1tion-the 

indi\'idual'> from these 

,1lleged m,1<,<, kill sites could 

not h,we r<.)rmed a herd 

and comequently could not 

ha,·e died together. If they 

were killed by people. then 

it ,,·as one i11di,·idual at ,1 

time ,rnd m·cr ,1 protracted 
period. 

Hoppe\ re,ulr, do nor 

demonstr,1te th,1t humans 

did11 '1 play ,1 role in the 

exti11ctio11 of m,11111norh,. 
13ut if the,· did. it i, unlikely 

to ha,·e h,1ppe11ed ,1ccordi11g 

to the O\'crkill model. 

which require, high kill 

Lites and high precbrion 

efficiency. 
-S.\X'.

'--\l l)JU \l,\ l lt.'\I I\ \l \\\II R 211114 21111; 



Lopsided Flies You'd rhink fr)r ,rny flying
. 111illl.d, h.1,·i11g (\\'O 

ditTen:nr-,ized \\'i11g, \\'Ould 
be .1 111.1jor ,etb.1ck. 
gu.1r.rnreei11g ir ro .1 life of 
urcle \\'Ork . if ir 111.111.iged ro 
,un·in· .n all. Which i, \\'hy 
Ju,n11 ltu11yo11 .111d ltich,1rd 
Hurky (Monr,111.1 St.1re 

:; U11i,·er,iry) \\'LTe ,urpri,ed 

� to di\covcr .1 Ill'\\' specie) of 
long-leggL·d fly (Lrc/io111yi,1 
cxi1/l0111cri1) \\'hme 111,1lc, h,1ve 
OllL' \\·i11g ,1r k,1sr six per 
cern Lirger rh,rn rhe other 
(13iol. Leners 'l.71: SI 1-f). 
According ro rhe ,cie11ti,r, 
behind the find, chi, degree 
of .1,y111111erry h.1, 11L·,·er 
hefc.ire beL'Il fr)Ullll in ,111 
,lllilll,11 c.1p.iblc of flight. 

The 111,iri11g behaviour of 
Lrc/io111yi,1 cx,1/l01J1crr1 111,iy 
prm·ide clues to the origin 
of it, peculi.1r \\·ing 

.1sy111llletry. During 
courtship. the male 
,1pproachcs the fclllale, while 
frantiolly fanning his 
extended wings. If the 
fon1alc docs not fly away. the 
male attempts to copul:itc. 
ltunyon and Hurley suggest 
th:it the male's wing-fanning 
may produce sound 
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inaudible to the human car 
bur which the female may 
use to detect differences 
between an individual male's 
wings . 

13ut why would females 
want to mare with 
asymmetrical males in the 
first place' It may be that 
these males arc more 

Asymmetric wings of the male 

long-legged fly (Erebomyia 
exallopteral 

attractive to females because 
they have managed to escape 
predators and survive, dcspi1e 
their handicap, thus 
displaying their superior 
generic quality. 

And in case you're 
wondering, the males of this 
new species do not fly in 
circles. At least over limited 
distances they are able to 
keep on the straight and 
narrow. 13ut how they 
manage it is a mystery. 

-R..B.

Redating a Crater 

When the Chicxulub 
crater was found buried 

beneath hundreds of llletres 
of rock off the east coast of 
Mexico, it was hailed as the 
smoking gun from the great 
dinosaur massacre 65 million 
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ye,ir, .1go. I r h,1d been 

hyporhe,i,cd ,ince rhe c.1rly 

I 980, rh.H .1 111crcorirc l1.1d 
,l.1111111cd i11ro the E.1rrh. 
c.1u,i11g .di kind, of 

cm·iro11111enr,1l h,1voc lc,1di11g

ro rhc Crer,1ceou,

exrinct1om. O\\' here \\',l', 

,111 imp.icr er.Her of ,1bour

rhc righr ,1ge .111d ,ize. It ,111

,eemed quire nc.H.
l3ut a recent ,cudy of ,1 

11e\\' core through rhe he,1rr 
of the buried cr.1rcr h,1, 

rhrown ,1 gcologic1l sp:in1H.:r 

in the hyporhcric.11 \\'orh 

(Pm(. .\
°
111/ .--!rad. Sri. IOI:

3753). A, Cerra Keller 

(Princeton Uni,·er,ity) ,111d 

colleagues ,how, rhe i111p.1cr 

,1r Chicxulub occurred ,0111c 
3(Hl.OOO year, before rhe 

exrinction e,-cnr rhar m,1rked 

rhc end of the Age of 

Dinmaur,. the ,o-ulled 

Cret,1ceom/Terti,1ry (I<./T) 

bound,iry. 

Carcfu I analy,is of rhe 

microfmsil, above rhc 

impact byer in the core 

indicate, that lite was typic.11 

of rhc latest parr of the 

Crctaccom. not the r,1dically 

diffrrcnr and depicted t:1una 

12 

of rhe Terri.1ry. The dr.1111.1nc 

change in faun,1 i, nor ,ccn 

unril long .1frer rhc du,r h.1d 

,ctt!ed from rhc Chicxuluh 
i111p,1ct. 

Orhcr line, oC c,·ide11ce. 

including .m.1ly,i, of rhe 
dirccrio11 of the L1rth \ 
m.1gneric field .111d

i11vesrigariom inro ,table

i,orope, ,,·ichin the core.

,upporr the conclusion rh.1t
there ,,·c1-c ,1 le\\' hundred

rhousand ye.1rs of the

Cretaccom left to play our.
after rhc C:hicxulub imp,1cr

e,·cnt.

Doe, chi, 111c.rn rhar rhe 

111ctcorite i111pacr theory f<.)r 

rhe K/T extincriom is dc,1d? 

o. The fine L1yer of

iridium-rich cl.1y found 

.1round rhc \\'orld ,H rhc I< T 

hou11lL1ry clc,1rly i11dic.1tc, 

rh.H rhcre ,,·,1, ,1 111ajor 

i111p,1cr e,·em ,1.,.,ociarcd \\'irh 

rhe cxrincrion. lr\ _jmr rh.11 it 

did11 ·r ere.ire rhc older er.Her 
ofChicxuluh. 

Pvgmv Bluetongue 

Real Estate 

-J>W.

0 nly recently redi,cm·ered

.1fter being thought 

cxrincr for more th,1n 30 

ye.1r,. popuLHio11, of the 

1\gmy l3lueronguc Liz.ml 

(Filiq11r1 c1dclc1idmsis) arc at 

ri,k from agricultur,11 

Meteorites leave lasting 

impressi ons. like the Wolf Creek 
Crater in Western Australia. But the 
hunt is still on for signs of the one 
that killed off the dinosaurs 65 

million years ago. 

dl',rurb,rnce oC their remnant 
gr.1,,L111d h,1hit,ll. 13ut 

,cienti,r, h.1,·e di,cm·cred an 
e,l\� recipe fc)r ,uccess to 

1111prm·e the diminutive 

li1.1rd\ prmpect<,: increased 

hom111g in the form of 
.1nitici,1l ,pider burrows. 

Pygmy 13luetongues 

111h,1b1t ,lender ,-crtical 

burro\\', previoll',ly 

exc.1,·.1ted by wolf and 

rrapdoor ,p1der,. \\'hich rhey 

me for breeding. ,helrering 

fi-0111 the clcme11t,, and 

,Hting ,111d \\',liting for their 
111,ecr prey. E,1rlier work had 

rLTe,1led th,ll they prefer a 

hurrm,· ,iround 30 

ccntimerrL''> deep. bur mmr 

,pider burro\\', ,1rc much 

,hallo\\'cr .. 1 limiting factor in 

liz,1rd popul.1tion densities . 

So ichol.1, Souter (Flinders 
ni,·er,iry) ,rnd colleagues 

comrructed deep artificial 

,p1der burro,,·, to derern1inc 

\\'hcthcr incre,1',ing the 

number o( opti111ally ,ized 

hole, \\'ould re,ult in more 

liz,1rd, (Bio/. Co11scr1 1
• 116: 

-HU).

It did. Populatiom ofborh

,1dult, ,111d ju,·cnilc, ,,·ere 

,ignific.111rly gre,ner in rhe 

,tudy area th,1n in control

plot,. The 1-c,e,irchers

di,counted the rheory rh,ir

thi, ,,·.1, due to the loc.11

popul.nion redio,tr ibuting 

it,clf. bec.w,c therc ,, . .,., no 

m,1tch111g dccrc,1,e in thl'

,u1-rou11ding .1rc.1. lmtead.

rhcy ,ay. rhc popul.Hion

boom ,u, rh.111b ro li7,ird1

being .1ble to find high
qualiry bu1-rm,·, more e,1,ily.

reducing both the di,r.111re

Pygmy Bluetongue Lizards are

fussy when it comes to choosing a 
home. Only the deepest spider 
burrows will do. 
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the� lud to d1,11L'P,c ,llld it, 

,1v,oc1.HL'd 111on.1ltt� r.nc,. 

I hL'� .d,o L',,1111111cd 

\\ hcthn the demit) 01·holc

d\\Ci1111g Iii.ml prcd.nor,. 

,uch ,1, l.irgL' CL'11tipcdc,. 

"·mild 111crc.1,L' with the 

prL',L'llCC of .1nifici.d 

hurro\\,. hut found th.1t. 

,dthough tllL'rL' ,, ere 111orc 

prcd,1tor,. they 111.1dc little 

1111p.1n 011 the hlucto11guc,. 

SoutL'r c1ut1011,. \,·hilc 

.1ntlic1.1l hurrm, , ,1rc ,1 

,·.du,1hlc co11,L'n·.1tio11 rool. 

they 111.1y ,d,o reduce 

di,l1L'r,,1I r,1rc, ,111d thncforc 

colo11i,.1tio11 of 11c\l· h,1bit.1r. 

-lt.S.

Trophy lions 

long tt:,1rcd .llld rL',1wcrcd.

the I< i11g ol. lk,l\ t, h.h 

heco111L' ,1 puhlic-rL'l.1tio1h 

b,l\kL't Cl\C. 110W COllllllOlll)" 

dcpictL'd ,h .1 i.17y hu111. 

E,·c11 \l'Or'>L'. fi·o111 a hu111,111 

pcr,1wni,·e. i, hi, tc11dc11cy 

to kill rnh, fi.1ll<l\\·i11g the 

,uccL'\\ful m·errhrow of 

other ruler, (hri11gi11g 

Lione\\e, into he,lt more 

quickly). Still. the 111.1le 

L1011 ( Pr1111hcrc1 /co) i, .1 

co11,cn·,1tio11 ,1,,et bcc1usc 
\lVc,rernL'f"', p.1y \,·ell to ,ec 

hi111 in the wild ... ,111d C\'en 

11101T ro kill ,111d t,1ke him as 

a trophy. For u,h-,trappcd 

Africa11 11.1tio11'. thi, is 

,tro11g 111ce11t1\"L' to pres<:rH: 

the Lion ,llld hi, h.1hitat. 

Trophy-hunting of ,1dult 

111ale Liom 111.1y prc,<:nt 

ethiul dile111111,1,. but was 

thought to pr<:,cllt 110 

,<:riom ecological problem. 

h<:c.tll\l', prm·idcd ,ufficicnt 

111ale, rc111,1i11 to impregnate 

available fr1mlc,. population 

nu111bns ,hould hold. 

Hcl\\-e\'er. ir h,1, ,incc been 

,uggc,t<:d that. by incr<:asing 

th<: r,HL' at which nc\l· males 

mo\'l' in. trophy-hu11ti11g 

nuy dcv.ite cub-killing to ,1 

point at which Lio11 

popul,1tio11s go extinct. 

Too young to be hunted? The nose will tell. 

lt<:cent computer ,imulation 

by l<,1ryl Whitman and 

collc,1gue, (Univer,ity of 

Minn<:,oc,1) confirms this. 
bur al,o ,hm,·, that. if 

huming i, re,rricccd to males 

older than ,ix yc,1rs. 

populatiom could b<: 

m,1i11t,1i11<:d (.\",1111rc -+28: 

175). Thi-, i, because it 

would ,dlo\l' ri111c for cubs to 

re,1ch adulthood b<:for<: n<:w 

males took over. 

And how can a hunter 

pick th<: ,1g<: of ,1 ion at a 

glJ11cc' l3y the colour of his 

nme. A Lion's nose becomes 

incre,1singly freckled with 

dark pigment a, it ages. with 

Liom over the age of six 

having nm<:s th,1t arc 50 per 

c<:nt black. os<: colour. 

'\JA I UIU AU\ I RAI IA \U1vl1\II R �004 �1105 

according co the researchers, 

is a far more reliable 

indicator of age than colour 

or length of the mane. 

However, even the best

managed hunting reserve still 

has to contend with the 

most serious threat to the 

future of the Lion: rural 

Africans, who kill hundreds 

of Lions each year. females as 
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\\'ell ,1, lll.ilc,, i11 ret,di.irion 
for the !cm of livestock .rnd 
hu111a11 life. Liom ,1rc no\\' 
virtu,1lly rc,tr ictcd to g.1111e 
rcwrve, ,111d 11.1tio11,1l p,irk,, 
but even the,e ,rni111,d, 
occ.1,ion,1lly w;rnder into 
rur,1! ,ire.is \\'here they ,ire 
ofren poi,oned or spc,ircd. 

-s.w.

Choking the Virgin There\ not much on our
planet th,lt ha<,n't been 

affected by the exp,111,io11 
and i11dmtri,1li'>.1rio11 of the 
hum,111 r,1cc. Even virgin 
r.1infcxe'>t ,rill u11couched by 
hu111an e11cro.1chllle11t is 
being affected by our
COll',Ullll'J"iSt \\ l,ly',.

Male Ulysses Butterfly. The blacker the black, the bluer the blue. 

Ultra-black Butterflies 

Scienti,t'> from l3razil and 
the US discove1-cd the 
change'> during ,1 20-ycar 
,tudy in the Amazon region. 
Led by William L1ura11cc 
(Smith,onian Tropical 
llc,c,1rch lmtitutc, Panama), 
the tc,1111 cst,1blishcd plots in 
both fi·,1gmcntcd and virgin 
forcm, t,1gging over 60,000 

A common Australian butterfly is making a radical fashion tatement, as has
recently been exposed by Pete Vukus1c (U111vers1ty of.Exeter) and colleagues. 

Now everyone, from scientists to artists and clothes designers, are talking about 
the new 'ultra-black' produced on the wings of the Ulysses 13utterfly (Papilio

11/ysses). 

Found in the Australian tropics, this lustrously coloured insect is recognised by 
the male's striking black and blue wings. The blacker the black, the more the blue 
stands out a a signal to mates or rivals. 

When examining the wing scales of the male Ulysses under the electron 
microscope, Vukusic realised that it isn't just pigment char makes these areas 
black-it is also the structure of the scales (Biol. Letters 271: 237). Within the black 
parts of the butterfly's wing, the scales arc covered in tiny pies less than a 
micrometre across that form a honeycomb pattern. These nano-structures actually 
trap light-up co 90 per cent of all light hitting their surfaces. 

13y crapping more light in its wings, the butterfly achieves 'ultra-black', making 
the dark pigment look even darker. This has inspired human design engineers to 
experiment with nano-structures to create blacker-than-black colours. If these 
early fluccerings arc anything to go by, then the Ulysses Butterfly may have started 
a new trend. Perhaps next season, 'ultra-black' will be the new black. 

-K.H.

tree, co monitor their 
gro\\'th. While they 
expected to find changes co 
growth pattern<, in the 
fragmented area,, which had 
prcviomly been i,obced 
from other fore,t area, by 
burning the '>U1-rou11di11g 
vcget,1tion, they \\'ere 
,urpri,cd co find massive 
change, ,d,o occurring in 
,1rea, of no hum,111 activity. 
The 1-c,c,ircher, found th,u 
quick-growi11g c.111opy 
,pccic, \\"ere tlouri,hi11g at 
the expemc of ,low
gro\\"ing hardwood, (.\"c1111rc 
-+28: 171). 

l>Lrnt gro\\"th require,
c.1rbon dioxide (C:0,) ,rnd
the tC,llll ,pccuLne, rhat the
A111a7on trL'C\ ,1re getting an
cxtr,1 bomt of C :c) camed
by ri,ing ,·chicle cxhamt,,
factory en1i.,.,ion, ,md orher 
i11dmtrial proce.,.,c,.
I )itTcrem ,pecie, .ll)',()rb
C:0, at different r,uc, and
co11\'Crt it imo gro\\'th.
The,c factor, help
dctcrmi11e which '>pecic,
come co do111in,1cc the
forc,c. and ho\\' mcfi.il the
fore,t i, ,1'> a c,irbon ,ink.

The ,pecic, th,H ,ire doing 
well arc l.irgc. fi,t-gro\\'ing 
c.rnopy and e111crgc11t
species, \\'hich tend to have 
lo\\'er-demiry \\'Ood than the 
,lo\\·-gro\\"ing ,pecic, they 
replace. Yee it\ the dense 
hard\\"ood, tlut ,ire the mo,r 
i111portant ,1bsorbers of 
c.1rbo11 in the A111azon. No\\·
that thc,e ,lo\\·-gro\\"ing
,pecie, arc in decline. the 
fc.)1-csc, may beco111c less ,1ble
to ab,orb the exec,, C02 in 
our atmmphcrc. As rhe 
Amazon accourns for more 
than h,df rhc \\"Orld\
remaining r,1infore,c,. rhi,
could ha,·e 111ajor
i111plicatiom in the pi.met\
ability to cope \\·ith rising
C02 b·els and the fight
auaimt ulob,d \\·arming.

to to 

�K.H. 
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Neanderthal Face? A l'll'll' ol-il1lll li·o111 l ,1 

IZ.nl he ( ·nurd. I r.111CL'. 

hc.ir, .111 lllll ,lllll\ 

rL''L'111hl.111cL' l\l .1 CicL'. 

App1w,1111.HL'h Y�. I !Hl yc.ir, 

nld. ll I\ ,IS\()Cl,lll'd \\ llh 

\(()Ill' ,lrtl'i:\Cl\ l) pie.ii of 

L'.111dntl1.1k ( ',111 1l he 

,lltrihutcd l\l the h.111dl\\ ork 

01· NL'.t11dcrth.1k or 1, 1t _1u,t 

., C.l\l' nf·p.1r.1c1doli.1·. "hc11 

\\ l' \L'l' tl1111g,. ,uch .1, 

l'.u11il1,1r ,h.q,L'' 111 cloud,. 

th,ll ,trl' 11ol rc.1lly tl1crc; 

Jc.111-( 'l.wdc ivl.irquct 

(Mu,(·c I )(·p.lrlL'lllL'lll.d de 

i >r(·lmto1rc du Cr.111d

i >rcs-,1g11)) .u,d 1\ \1chcl

I orhl.uKhct (( 'NRS) .irguc 

lh,ll It I\ ., ·pll'ITL'-ligurc· 

(/>I( ,n lw111g I rL'11ch l<.lr 

,ro11c) ,1 curiou, 11,uur.1! 

Oh.JL'Cl li1,1l \\ ,\\ llOllCl'd ,llld 

colkcrcd h) prch1,toric 

!'L'Opk. ,llld \011\L'tillll'\ 

111mlitiL'll. I )1,u11Cti\'l' ,c.1r-, 

111dic.1tl' th,ll the pil'Cl' ot

lli11t (\\ ith ih 11.1tur,dly 

�'J 
�;;:'F' r<! 

occurring rubul.ir 

pcrfor,ll io11) ".1, ck.1rly 

,h,1pl'd to c11h.111cl' 

,ynrn1ctry. A ,m.1II bonl' 

,pli11tl'r \\',l\ \\'l'dgl'd tirmly 

through thl' rubl' giving thl' 

imprl'ssio11 of .1 facl', \\'ith 

l')'l' ,ockct,. forl'hl'ad. no'>l', 

\ ', /

e
--

chl'l'k, .md 111outh (.·l111iq11i1y 

77: (i(i I). 

j lll'ITl'\-fJgUt'l'\ h,l\'L' bel'n

found i11 c.irly .111d 111odern 

collll'Xt, in Europl' and A,i.i, 

.rnd 1u,1y help Lr.ick origin, 

o(hu,nan bclid� and 

,y111bolic bl'haviour. One 

Stone face: handiwork of 

Neanderthals, or all in the 

imagination? 

proto-,culpturl' fi-0111 

lkrl'kh,ll IC1m, hr,1el, ha, 

bel'n d.ned ,Lr,1Ligraphically 

lO hl't\Vl'l'll 250,00 ,1nd 

280.000 ye,m old, and is

,irnil.ir Lo the C1111ou, Vl'nll',

tigurine, rnadl' by modl'rn

hurn,rn, ,1bout JO,()()() years

.1go (,l'l' "Stolll' Clothl',",

.\'0111rc A11s1. AuLumn 2001).

eanderth,11, could 

cnuinly h,1vc produced the 

,tone !�ice fi·o111 La IZ.ochc 

Cot.ml (or perhap'> acquired 

it from co11te111porary 

111oder11 hunl,lll'>). 13ut 

\\'hme (ice do you think it 

depict,; I, it human' Feline' 

Or ,0111eth1ng el,e? 

-1�.F. 

Do Dogs Resemble Their 

Owners? 

We've ,111 ,een people 

who look suspiciously 

like their l)og-111y 

�-*
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When choosing a pet, people tend to pick one that resembles themselves in some way. 

grc1ndf:1thcr, for example, 
bore a '>taggering 
1-c,emhL111ce co his
,ucce.,,ion of Scottish
Terrier,-but until recently
there wa<, no '>Cientific proof
to ,upport thi'> common
lore. 1o\\' Michael Roy and

ichoL1, C:hri,tenfrld 
nivcr,1ty of California) 

h,1\·c d1,co\·ered that, if you 
own ,1 purebrec.l Dog, 
chance, are there ·s more 
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th,1n a \'ague re,ernbL111ce 
between you (f >sy,liol. S1i.

15: 3(>1). But not 1fyou love 
,l 111ongrel. 

lo dl'lcovcr whether the 
perce1\'ed ,11111Lirny 1, due to 
people chom1ng l)og, thdt 
1-c<,cmble them (in w]ll(h
c1,e re,c111bL1nce '>hould be
gre,ner for purebred, whme
fat 1,1] fe,1ture, ,ll"C 1110n:
predictable), or tf ll l'I due LO
convergence (v,:here

1e,c111hl.111l l' g1mv, \\Ith 
kngih of ow11n,li1p), till' 
ll'\l',lll hL·r, took 
photog1 ,1ph, of •l=i I )og, (_ S 
pu1ch1cd, ,111d 2f) lllollg1 l'I,) 
.1nd thc11 o\\ Ill'!, .1t lrn .ii 
p,11 k,. A p.111vl of 1udgl'\ 
\Vl'll' thc11 ,ho\\ 11 p1, lllll'\ of 
.111 O\\lll'I, thl'11 I )og .111d 
Olll' othc1 I )oµ .111d .l\�l cl 10 
P"k the tllll' p.111. 1 lwy 
c c J1 1cc tly 111.11, lied I r, 
pu1cll1l·d l)og, wnl1 the 11 

, /11 I' I Al 

\1 ,, ,,, I tll : ... t} ,' 

, , ' \" : , �, , t l ,\.'I\ 

11, ,l, '\ ,\, t,·,,·," I,' 

\\ ,,·� ' ,,,,,, ;: I !',:t, 

}',','}', ' " ,,n · \\1 

h,.',,'l\lt' ,·, l h' ll \I,,, ll, 

,'\, .llhl I h'\ \,· lh'h' I,\ 
1\1 llhf It \\ 1th .I J'lll,·1'J,J 

I I,'",., ,·1. ,·,.i. th "h.11 
ill.It k, ,·I " 1, ,1111 
1111k111 1" 11 I ih·1,· ".1, 111, 
,,,,, 11111, l1111,. 1 1,·t\\ 1 '1'1\ th 
''" ll,.,, · .11t.l I\,,'.,·

ll.111 11\\'"· ,, ,·. ,h.11 11111·" ,,1
1 · .111111·, .. 1111 .1, ll\ 1'11\'"

·11'1'-11 ,·111 Ii I ·1t.ll111,·" ,,,

I' 'I\ '1\ 1·,I < 'lh'I ,,\ k,,.,, ,,,
It ,·,·111, !11,lt, \\ iil'II 
Ill.ill l1111,• ,I i'<'l l\\ ,I 

l'l 't,,111.d,1,. ,,,.,,,,It- (111111,·1, 
.111.I 1c,c·.11, ltc,, 1 ) l11,,k t,11 
1l1.11 ,,,,., 1.d \\\llll'tl1111,: th,11
, .11111<11 lw dl'1111nl 

I' \ 

Wlml Henealll Tllelr Winos� 

W 
1dnj'll',1d , c·kh1 .111, 111\
\\ l'I l' ltd,I l.1,1 \ l',11 ltl 

Ill.II I,_ till' l l'llll'll.11 \ n! iill' 
!11\I < tl llll<liinl, jlll\\ l'i l'd
I l1f.\lll 111 t I 1c· \\ 1 1i:l11
l\1n1itl'1, ,111 I I ln l'll1lic·1
l'Ji)\ i l1l'\'v11gl11,
1111dl'lltlllk tlt,·11 l',llh
l'\.lh'l lllll'lll\ .II KIil\ I l.111k, 

1)1111 ( ,11111111.1, Ill I.IKl'
,ld\.llll.lf',l' 111 111!' ,1,·.1d) 
\\ l llli, JiJ()\\ lllf', 111 l1!1III JIil' 

At l.11 II I( ( )1 l',111, I I 111) 
i l11iJ!Hll II (l J111\'l'I\II\ 11! 

( )1 ll't'l l\i.111cl) It.I\ ll'I l'I 1Jly

.11g1wd 111.11 Jill W11t-'.111

i\1otl ll'I\ 11\l' CJf \II! II \\Ill"' 

111 f.11 iJ1t.il< fl1vl11 \\,I\ ! >11

, 1111)1,·d I Ill 111ill11J11 Y' ,II', 

f II f""'',II'" J,y Jl 1 , IIICJ' I ,IIIICJ ' 

I Ill cl I II /i,U'l ljl/1 I}' (/\ ,,, 

( ·"' JJ,,l,10111 1/1/1 ) )() (ii

I Jl'III of
i),I J .111' tJVfl I,, CJI r> 

fl i 11.J 11 Ill l111d, 11,IV< 1.i!Ji-11 

I I• /\I /\ I 1,-1•11 I' I f I 



Archaeopteryx most likely relied 

on the wind for takeoff. 

lllO,d� llllO t\\O C.llllp,: the 
·ground up· ,111d the 'trL·e,
dm, 11 · hypot hL''L''· 
l'hulhorn pi11poi11tL·d ,1 
pote11ti,dly 1111port.111t 
)1,lr,llllL'tL'I'. \\'illd 'l.ll'L'd. 
"l11ch l1.1d hec11 ignored i11 
prn·1ou, i11,·c,t1g,1tio11, of 

.·l1r/1,1cc>f1IC'I')'.\'·, flight 
C.lp.1hillliL'',. \X/hy \\'OUld
"111d he 11npon,111r;

Comidn the L'll\'iro111nc1H 
i11 \\'hich .·l1rhc1,·0111C'I')'.\' li,·cd. 
Thul horn·, e,1rhn ,111.1h-,e, 
of ir, lk11ririo11 ,111d f<)or 
,rructurc i11dic.1tL·d th,1t the 
hird \\',1' prob,1bly ,1 
,horcli11L' hurncr ,111d 
for.1ger. -hi, hypothc,i, \\·,1, 
,upportL·d by orhn \\·orker,· 
c.1kul.1rio11, rh,ir ir, \\'ing
di111emiom wne co111p.1r.1ble
to rl10,e of 111odern
,htlrL'bird,. The Wr ight
BrothL·r, were only ,1blc to
.ichiL·,·e flighr i11 rhe s.111d

dunes .1r l<irry H.1wk wirh 
the help of winds blo\\'ing 
off rl1L' ,e,1 .1r ,il)()ut '.20 knots. 
Sin1il.irly. even rhough 
• --l rr/1,1co1ilcryx\ fastest
running speed \\·a, lcs, than
the ,lowe,r po"iblc flying
,peed. it could h.1,·e relied
f<)r Ii fr-off .rnd cxre11ded ,1ir
ri111e 011 the rr.1de wind, th.1t
blew ,re,1dily i11 rhe i,l.111ds
.111d shores where it li,-cd.
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W.1y ro fly without gerri11g
i11 ,1 'flap' about it l 

-C.IJ.

Cloaca, Cooling 

F
ancy putting a nappy on a
liz,1rd1 le\ an unorthodox 

technique. but it allowed 
I ).1lc I )e .1rdo ,111d his 
colle,1gue, (A rizo11a St,He 
Univer,iry) to de111011strate 
th,1t the CiL1 Momter 
(Hclodcn11a s11s11er111111) 

e111ploys its mv11 rather 
unusual technique co keep 
ir,clf cool. 

When many land animal, 
,cart co gee coo hot, they 
produce ,wear. A, the 
moi,turc C\'aporate,, it 
carries heat away "·ich it. 
l3ut while the animal cools, 
it al,o dehydrate,, ,o desert 
,pccic,, for which moisture 
1s ofre11 at a premium, will 
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mu.illy rry ro minimise their 

water loss through swe,iring. 
The Gila Monster lives in 

the hot, dry environment or 
the ·011ora11 Desert or the 

southern USA and northern 
Mexico. ,rnd ,1ccepted 

theory says it should have a 
,·cry low r.ite or e,·aporati,·e 
\\',Her !ms. 

T he scientim placed Gila 
Momters into specially 

designed chambers and 

mearnred the water content 
or the air around them at 
five different temperatures. 

l3y pi.icing 'nappies' 011 the 

liz,irds-corton w:ids secured 
with ,111 H-sh:iped piece of 

btex-they were :1ble to 
c:ilculate how much water 

was co111i11g from the skin 

,llld how much from the

cloaca (the combined 

urogeniral trace). 

They fr)Und char. contrary 
to expectations, Gila 

Monsters have quite high 

rates or evaporative \\·acer 

loss U Cxp. Biol. 207: 9-+5). 

The loss through the skin 

was relatively low but 
increased slightly with 

temper,1cure. Loss through 

The Gila Monster has an unconventional method of cooling itself. 
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rhe cloaca was also lo"· at 

low re111perawres but rose 

dram,1tic1lly once the 

lizards' body temperature 

exceeded 3:i" C. This rise in 

cloac.11 water loss was 

i111medi,1tely followed by a 

drop in body temperacure. 

This is the first time that 

the cloac.1 has been shown 

co have ,1 role in evaporative 

cooling. Let's just hope the 

technique doesn't catch on 
,uuong humans. 

-G.T.

Grass Floss 
lr curved grooves Oil the

base of teeth are evidence 
of toothpich, then hu111ans 
.icross the ages, from Ho1110 

crcrn1s, l-1. 11ca11rlcr1/rnlc11sis 

and H. sapi('//s, have been 
picking their teeth for 1.8
million ye:irs. Critics or this
idea have pointed out that
when we use toothpicks
today we don't leave behind
si111ilar grooves. l3ut that's
became the wood or
modern toothpicks does not
cut into tooth enamel (the
hardest substance in the
hu111a11 body). New

Old habits die hard. Waanyi elder 
Jackson Diamond picks his teeth 
with a grass stalk. 

experi111em, by Le,le:i 
1 llu,ko ( 11iver\ity of 

C:.ditc.m1i;1, Berkeley) show 
th.ll gr.is\ ,t,1lk, used on 

111odern-d,1y teeth leave 
l.1,ti11g i111pt-c\\iom.

,trikingly ,imilar to the wear 
p,merm 011 prehi'>toric teeth
( C11rrc111 ,�I 111/,rop. -+-+: 738).

C:r.l\\ ha, ,ilica within it, 
cell,-,1 h,1rd and abra,ivc 

,ub,t,111ce th,it also protrll(_b 
fi-0111 le,1ve, and stalks in the 

fornt of tiny sharp spikes. 

The,e ,pike, c.rn e,1',ily cue 

fle,h (ever cut your hands on 
gr,1\,') ,llld even tooth 

e11,1111el. Hlu,ko found char 

only -+O gr,1,,-,c,1lk 

toothpick\ med O\'er ,1 

period of three hours on 

111odern hu111a11 teeth \\"CrC 

needed to reproduce a 

groove like that 011 the I .8-

111illio11-ycar-old fossil l-101110 

pre!llol.1r from Omo in 

Africa. An Aboriginal 

collc.1gue of 111i11e from

northern Australia carries a 

sm.111 grass-stalk toothpick 

under hi, hatb,111d. 

Toothpicking probably 

represents the most 

per�istent habit documented 

in human evolution. 

Toothpicking may also 

provide indirect e,·idence for 

the evolution or hominid 

language ,1bouc two million 

years ago (C11rrc11i ;l111hrop. 

-+5: -+03). T he trigeminal 

nerve in the mouth makes 

s111,111 hole, reel like craters 

and fragments or meat feel 

like the whole T-bone steak. 

Surprisingly, the trigeminal 

nerve and the auditory 

nerve arc vital for the 

develop111ent or complex 

speech. Willia111 Agger 

(University or Wisconsin) 

and colleagues suggest char 

the ability to sense, and the 

consequent need to rcmo,'e. 

food particles bcC\\·een the 
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tl'l'th lk\'L'ln1wd ,\\ ,l rl',ult or 
,l'leCll\'L' prL'\\Url', drinng 
thl' en)luuon or con1plex 
,peech. 

-1�.f

Ancient Arctic Algal Bloom 

I
t·, \\ l'II kno\\'11 rh.1t l'n·n
rl'111otL' Arnic .111d 

A1n.1rcuc h.1lrn.n, .ire r.1intl'd 
by the \\ ,l,tL', ,llld e.,ce\\e, of 
111odern hu111.111 l1t;__,,rylc,. lr 
,een1, .  hm\ e\·L·r. th.n 
polluuo11 ,ll the pole, I\ not 
,1 ,trictly recent 
phe110111enOil. 

A tL'.1111 led hy M.1r1.11111e 
I )ougl.1, (U 11i\'er,it y of 
Toronto) cl.1i1m tli.ir ,ll lc.m 
one I l1gh Arctic fre,h\\'ater 
ecmy,tL'l1l \\'.1, ,ignific.111rly 
.1lrered by hu111.l!l 1111pacr 
long before Europeam 
,irri\·ed 111 I orrh Allleric.1 
(/Jror . .\",11/ .·l(c1d. Sri. l ·s.'4 
IOI: ICilJ). 

Thl' re,e.1rcher, uncovered 
their e\·idrnce by 
recomrruning e\·e1w, rh,lt 

occurred .1rouml .1 l.irge 
pond 011 So111cr,et Island in 
the C.111,1d1.l!l Arctic. There, 
\\ h.1lers O\'l'r-\\ i11terl'd in ,1 
,n1,1II ,·ill.1ge of \\'h.1lebone 
house, i()r hu 11dred, or ye.ir,. 

Sellli-110111.1dic ,111cescor, 
of C.111,1d.1 \ 111odern-d,1y 
lmligenou, l11un, the Thule 
peopk ,1rri\'l'd 011 the isl.rnd 
.1hout 800 year, .igo .ind 
re111,1i11ed for fi.)ur centuries. 
I )urnig rh,n u111e. it\ 
thought rhey .11111u.1lly 
l.111ded up to ,1x 13owhl',1d
\X/h.de, (H,1/c1c11,1 111ys1iff111s).
huntL'd by tL\1111\ of' 111en in 
ho.ns or ,k111 .. 111d c.1ughr
.rnd killed w1tl1 h,1rpoom
,111d l.111ce,.

lore rh.111 (iO per cent of 
e,lCh C.lrC.1\\ \\ ,1\ med for 
food. fuel and building 
Ill,1teri.1ls. A, the rest ,lo\\'ly 
rotted, ir rl'k,l\ed 11utril'11ts 
into the \\",lter, of rhe 11e.1rby 
pond .rnd ,u1-rounding soil. 
13y ,lllaly,ing frmilisecl algal 
cells in ,edi111ent core, frolll 

Libra 

the bottOill of the pond, the 
1-e,e,irchers built ,1 picture of
the phy,ic.11, biological and 
Chl'111ic.d nature of the water
bdc)IT, during ,llld ,1fi.er
hu111,111 occup,nion of the
,ite.

Nutrient level, .ind ,dgal 
diver,ity ,111d biolll.i,s rme 
,ig11Ific.111tly follo\\'mg the 
arri\·,11 of the Thule ,111d 
declined fc)IIO\\'ing their 
dep,1rrure. To this d.iy. 
howe\'er, nutrient level, 
relll,1i11 elev,Hed compared to 
,ite, th,lt weren't u,ed by the 

hule. 
-1<.McC.
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QUICK QUIZ 
1. What co/011r are the

111ale Zebra Finch's
cheek patches?

2. Na111e the ASA
spacecraft t/1at is
explori11g Salum.

3. l-fo111 111a11y 1110/ars do
place111a/ 111a111111als
h1111e?

4. Wha1 do yo11 call so1111d
111aves that have a
freq11eucy <if over
20,000 hertz?

5. m11e 1he fo11rth largest
isla11d i11 the 111orld.

6. Does a Fossa h1111e fins,
f11r or fea1hers?

1. Whal is the 111111,e gi11e11
to 011e 111illio11th of a
111etre?

8. [11 111hic/1 111011th 1111d
year did the last 7}a11sit
of lle1111s occ11r?

9. J ill/wt are s111a11 chicks 
called? 

10. W/1ic/1 scie11tist ,
fa111011s for his 111ork on
tl,e s1nw11re of DNA,
died i11 )11/y 2004?

(A11s111ers 011 page 79)
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THE BACKYARD AT RALIST 

Mullen: 
snatchcock of the sea 
EJ1c11 i( yo11 don't like scc!/i>od, )'OIi /1,wc 10 ad111it 1/1<11 1/1c 

Sc11 .\/111/ct is cxrcJJlio11,,I c1s_f;1r c1s.fis/1 .�o.

W
IIO CAN IU \1I·.i\111I It \UIAI
p.irt of W.1rrick C.1ppn·,
.lll.Homy he w.1, h.1ppy to lcr

flop ,1I! over the ,hop i11 tl1L' I <)HO,, 
111.1ki11g \\'OlllL'll ""0011. lllCll throw up
,llld the Sydney Sw.111, 1110111L·11r.irily
forger rheir fi11.rnci.il woe,'
Corren . .. hi, long. white. 111ullcr. 13ut

Sea Mullet 
Mugil cephalus 

Classification 

Family Mugilidae.

Identification 

In oceans, silver belly and olive
green back; in fresh water, white
belly and deep brown to almost 
black back. Black spot at base
of pectoral fin, 8 soft anal rays
behind the 3 anal spines. Sexes 
similar size, max. 76 cm and 8 kg.

Habitat and Distribution 

Worldwide between 42°N and
42°S. In Aust., coastal waters
and estuaries (except Great
Australian Bight and western
Tas.).

Biology 

Found between extremes of
fresh and saltwater. Eats algae,
diatoms and microscopic inver
tebrates. Adults (3 yrs old) leave
estuaries and spawn along
coastal beaches between
March and July. Lives 9-10 yrs.

hm,· did rh.1r u11f()rtu11.1te h.1ir,rylc (# I
011 rhe ,ides, #(1 011 rop. don't touch the
b.1ck). pio11ened by I ),1vid 13owie ,111d
Suzi Qu:itro. ewr get its 11.1111c? Evi
dently. it wa, :1 si111plc 111.1tter of phy�
iog11omy. T he cur m,1,k you look like
the fi,h . Tr.1gic.1lly though. for it,
cxpo11c11ts. from .1bout I 8S7 the Amcr
ic.in ,,·ord '111ullcrhc1d· "·a, .1pplicd ro
.rnyonc considered dulli,h or ,rupid.
bec.1u,c the 111ulkr fi,h \\'ith ir, brge
fl.1r he.id ,111d lack of neck w.1, thought
ro be rhe cmbodimellt of fecblc-111i11d
ed11ess. S0111eho"· the .1s�oci,1tio11
bct\\'cen rhc h,1ircut, .111d the expecc,1-
tio11 of mode,t .1prirudc under it. h,1,
,ruck.

When you pur ,1 •deck. ,ilwry mullet
.dong,idc .1 ,tonefi,h or .1 ro.1do howe,·
er. it·, hard ro dr.1\\' rhe ,,llllL' co11clu
,io11 .1, rhc A111er ic.111s. Mmr of m
Am,ic, cut our reerh 011 111ullcr .. 111d
t·,·cn rhosL' "·ho think ir', belo\\' them
ro e.1r ir. ,till unwittingly ,upporc the
1n.irket bec.iusc pub, .111d fi,h-.111d-chip
,hop, know th.n once 111ullcc·s b.mcred
.rnd cre111.1tcd 110-one c.111 pick ir fi-0111
,0111erhi11g more ·rnobby ,111y\\',l)"-

E,·e11 if you do11·r like w,1food, you
h.1,·e ro ad111ir rh.ir rhe Se,1 Mullet
(.\ /11_{!il ccpha/11s) i, excq1rio11.d .1, f.ir ,1,
fi,h go. lr c.111 live i11 ,111 ,on, of \\·,uer
(frc,h. supcr-,.1lry or hr.1cki,h); it\
.il111mr i111pm,iblc ro c.nch 011 ,1 fishing
line (being vcgetari.111. ir jmt wo11 "r ukc
regul.ir bait): it bre.1ches full clc.1r our of 
the water like ,1 dolphin: .111d it is one of 
the fe\\' fi,h ro h.1,·e ,1 gizz,1rd ... a giz
zard that look, like ,1 Ferrero llocher
chocol.1te ,llld i, (evide11tly) ,·cry good
ro eat.

Cizz,1rd, arc st;rndard iw1es in birds

BY STEVE VAN DYCK 
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,rnd they mu.illy contain bits of gravel
rh,ir help do to food what a toothless
beak cm 't. Bur ,uch a grinding-mill
,1ffair in .1 fi,h i, rare. So rare that in
I <) I <), ,1 Florid;1 l.1wycr. Patrick
Whir.1ker Sr, \\',1, ,1ble to have a case dis� 
rni,,ed ,1g.1i1m h.df a dozen youths
,1rrc,ted 011 ch.irges of' fishing outside
the \L',l\011.

Whit.ikn pre,cnted the judge with
(then ,cicnufic.dly inaccurate) books
,ho"·ing th,1t f1,h did not have gizzard,
.rnd then .irgued that, like whales and
be.1,·cT,. ju,t lk'c.rn,e rnullet lived in
w.1ter like ti,h. did not necc,sarily mean
they \\'l're fi,h. I k referred to them
imte.1d .1, .. ,01ne kind of aquatic fowl".
Follo\\'i11g the lmt c.1,e, Stace legislators 
altered t1,hi11g l.1w, to specifically
account f"or rnullct, regardless of
whether they \\'ere fi,h or fowl'

Jmt about e\'cryone has brushed up
ag,1imt mullet. A, ,1 child I used to load
up long. n,11-ro\\· oy,ter bottle, with
,m,111 h.111, of dough .md leave them on
their ,ide in ,h,1l!ow rock pools. When
the tide \\',IS rL'ceding. there the finger
ling mullcr \\'ould he, like sclf'-packed
,.1rdi11e,. j,1111111ed ,o tightly imo the
bottle they could11 't turn around ro
escape. 11fornm,1tely for my wife. the 
me111ory of bo,irding ,chool mullet 
dished up e\'cry Frid,1y nighr evokes 
g,1ggi11gly blc.1k fla,·our, of rancid fi,h
oil .rnd mudfl,n tk,h th,n \\"ere the 
highlight of hn ,chool\ thrifry mmi
tio11 policy.

On the (ir ,ide of mullet apprcci,1-
tio11. Even Bruhn, \\'hose -l-0-mctre
thro\\' remaim the \\'orld Mullet To,s
record. \\'01-rie, rl1.1t he\ peaked ,11 ,rn
arhlcre ,1r .1ge '.2(1. ·· 1 don ·t think l"m
go1111,1 t<w, next ye,1r.·· he confide, ro
,rnthor Mich,1el S\\'i11dlc. ··when you·re 
in competition you ha,·e ro sr.iy roo 
sober_··

Tt) the c.1,u,d ob,en·er. mullcr hfc
hi,tory i, ,1 co11fi.1sing is,ue. One minute
they .ire nibbling .1lg.1e in ,1 ,parkhng 
fre,h\\',lter stJT,llll 80 kilometre, from
the co,1,t: next time \"OU ,ee them they
.in: lc,1pi11g our of the: \\·,ucr in ,1 muddy
111.rngr,we-li11ed creek: ,rnd then ,0111e
\\'here ehc thev 11-e uctti1w dr,wged up

J ( � ::, t,.._ 

in 11ear-bur�ting nets from the oce.111 
surf by ,1 te,1111 of rmty tractor,. 

You see it t.1 kc, three ye,1 r, for ,1 Sc,i
\ulkt to re.ich ,1du!t size (33 ce11ti111c-

NA! Ultl· AU\l lt,\I 1.,\ \U\\\1I It �0114-� 1111; 



The Sea Mullet is one of the few fishes to have a gizzard. 

rre,). e.irly .111 the 111aturing h.1ppem 

in e,tu.irie, .111d freshwater rn-c.1111, ,rnd 

creek'>. When the p1-c\·.1iling wind, shift 

to offshore (around March in e,mern 

and we,rern Amer.ilia) 111ost rnature Sea 

Mullet ,c.1rt lc,1vi11g the estu,irie, i11 

schook Just like Hu111pback Wh,1lc, ,lt 

th.1r ti111e of the ye.ir, they 1110\T north 

c1.11,1i11s1 the prevailing oce.rnic currellt 

,llld ,t.1y 11e,1r to the coastline. 

Sp.1\\·11i11g. \\·hich i, thought to t,1ke 

pi.ice clme to the ,urf along bc.1che,. 

l.1,t, ,H lc.1,t .1 couple of 111011th, .111d the

fry ge11er.1ted frolll it drift ,ouch with

the cu1-rc11L .111d ,wi111 imo the e,ru.ir ie, 

when they ,1re .1bout two co three ce11-

ti111etre, long. The adults. r.1ther th.111

die like exh,1u,ted ,.1l111011. slink off into

the ne,ire,t ri\Tr or ,rre.1111 and body

build for next ye.ir\ oce,rnic orgy. The

ne\\. ,rrc.rn1 they occupy 111ight be I()() 

kilo111ctrc, north of the c,tu.iry they !di:,

but ,0111c extr.10rdi11.1ry rum of m·er 700

kilo111ctre, have been recorded.

1\ I Ulll AU'> I R 111\ \UMtvll R 2ft04 200,; 

lkcwsc .i 111ullct\ roe (egg,) arc 

worth .it le,Vit 20 tirne, the whole,ale 

\·aluc of it, flesh, lllO'it co111111crci.1I fish

ing happens off the bc.1eh when the fish 

,1rc ripe ;rnd jmt about rc.1dy to burst. 

111 ,ouch-cast Quee11,l.111d .1l011e 

bct\\Te11 one and t\\·o 111illio11 mullet 

.1rc 11et-c.1ught i11 the ,urf c,1ch year .. 111d 

thi, repre,e11t, ju,t .1 fr,1etio11 of the 

number of fi,h preoccupied with the 

procre,1tiw frenzy. E.1ch fc111,1lc pro

dun·, up to f()L1r 111illio11 egg, ,rnd c,1ch 

111.de ,quirt, out enough 111ilt (,per111) to

fr:rtili,e thelll .1s they disper,e into the

\\'.lter. 

So, with chi, i11 1lli11d, next ti111e you 

decline the offer fi-0111 the kid, next 

door to join thern fc)r ,1 ,willl in their 

b,icky.ml pool (full off w,1r111. w.1tcry 

\\·ee-wee). try not to think too long 

,1bout the crc.1111y egg chmnlcr you 

could well be relaxing in on your next 

E,l'>ter holid.1y to the lx,1ch 1 There 111,1y

be 111ore ,e,1 th,rn pee i11 the ocean, but 

there·, prob.1bly le'>'> chance of getting 

embroiled in ,1 n1e,,y reproductive free

fc)r-all in the neighbour·, pool1 

FURTHER READ! G 

Kc1ifof11, PJ., I I 'ifli,1111s, ,\I.)., Sflwnn, 

PC., Rcirhcft, R.F, .\lr.\'cc, .--1. & 

Cri£w, C., 1993. Se11 /1111ffe1. Pp. 

33()-333 i11 Aum.1li.1n fi,herie, 

resource,. 811rn111 cf R1•so11rrc Sric11rcs, 

Dc1111rt111c111 cf Pri/1111ry /11d1wries ,111d 

F:11nxy, ,111d the hshcries nesc,1rcf1 ,111d 

/)c1 1cfoJ)111c111 Cor1ior,11io11: C1111bcrra. 

S111i11dfc, .\ /., 2003. Mu llcthe.ilk the 

legend,, lore. 111,1gic. ,111d 111,rnia 

q1rrounding the humble but celebrated 

lllullct. Cri111c I Jiff P11hlishcrs: 

Bim1i11,l!h,1111. 
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RAR & E DANGERED 

Pugh's Mountain Frog 
JJ11,Ql1 '., ,\ lo1111111i11 Fro,Q 111ai111oi11s ,1 scm·ti1 1c cxistc11cc (Ill(/ stays 

1111dcr co1 1crfi,r its c111irc l{fi'. 

I 
1' Al'IUI 200-t. \Y COi i l·A(;U/ \ 

,rnd I dc,cribed t\\'O nc\\' ,pccic, of 
mou11t,1in frog, (Philoria) from c,1,t

crn Amrr,di.i. It ,ee1m ,urpri,ing th,ll 
entirely Ill'\\' ,·crccbr.1tc ,pccic, c.111 ,till 
be di,c<wcrcd tmL1y. but in the c.1w of 
Pugh\ Mou11t,1in Frog (P JHt,i:!11) there i, 
good rca,on. rcbting both to it, ,1ppc.1r
ance ,md \\',l)' of life. 

Pugh\ Moum,1in Frog h,1, been 
found in only a handful of ,ire, in the 
boggy hc,1d\\',ttcr, of rainforc,t ,trc,um 
in re111ote ,cctiom of 
the northern r,111gc, 
of C\\' South Wale,. 
\\'C,t of Crafton. It 

Pugh', Mou11t,1i11 Frog i, r,1rcly ,cc11. 
It m,1int.1im ,1 ,ccrcti\'c cxi,tL'llCL' under 
the lc,1f litter 011 the r,1i11forc,l floor ,111d 
,t,1ys under co,-er for ir-, entire life. E,·en 
rhc udpolc, ,ire kept ,l\\',l)' fro1ll the 
open \\'ater, of ,rrc,11m or pond,. I.de, 
comrruct ,111,111 breeding ch,1111bcl", in 
the ground. The,c arc CO\'crcd by leaf 
litll'r. rocb or log,. or ,ire built under 
rhc bJnk, of ,111,111 creek,. Here the 
rn,de, ,it Jnd produce their mating c.111. 
,1 mumed ·ork·. in an effort ro ,1ttr,1ct a 

female 111to their 
nc,t. Sndl breeding 
group'> of ,ix or le,, 
nulc,. c.ich in their 

look'> ,·cry ,i111i1Jr ro 
the other three 

of J>J,i/ori,1 
fro111 the ,.111le gcner
,d region. The ,1dult, 

It see111s 

s111prisi11l that 

0\\'11 ,cp,1r,ne cham
ber. ha\'c been 
oh,en·ed 
Onobcr to 
bn. The 

fro1ll 
I )ece111-
h,1bir,1t entirely 11e111 IJCrteurate 

rcqu1rc1lle1H, for ,ire ,1pproxi111,1tely 
three cc11t11lletrc, speoes C{l/1 s til I breeding ,1ppe,1r to 

be highly ,pccific. 
Nc,b 111mr he con-

long. \\'ith .1 robu,r 
pe,1r-,h.1pcd body. 

They ,11-c \\·ell Cllll-

ue rliscovererl torlay. 

outlaged ,1g.1imr the 
ground ,rnd fallen 
lca,-e,. \\'ith their 
colour ,·ari,1blc. ranging from e,1nhy 
brm,·m to ycllo\\' ,111d 111,1roon. Whil,r 
there 1ll,1y be ,ubtle difference, in 
colour.1tio11 and m,1rki11g, bct\\TCll 
l >ugh \ Mou11t,1in Frog ,1nd other 
mou11t,1i11 frog,. the,c arc nor ,ll\\',1y, 
rek1blc. What ,et, it ,1parc .1, ,1 ne\\' 
,pccic, co11lc, from it, gene,. MolccuLir 
generic technology ha, ,ho\\'n that 
Pugh\ Moum,1in Frog ha, ,1 ,cpar,1tc 
gene pool "·irh unique ch.1r,1ctcri,ric, 
and h,l'> been e,·oh-ing on it, 0\\'11 p,tth
\\·,1y for 1llilliom of ye,ir,. 

\tructed i 11 ,1 ,nc 
\\'here there i, free 
\\'.ltcr ,l\·ailJble for 
egg, to be dcpmir-

cd. bur ,,·ithour the pOlcmial for rhc 
nc,t, to be \\·,1,hcd ,1\\·,1,· durin" hc,1,·v 
r.1in. The condiriom ,e�m ro be idc,;I
\\'here fl,1crer boggy are,l'> occur to\\',1rd,
rhc top of ,T 1llou11r,1i11 ridge. often ,H
the poinr ,,·here ,1 r,1i11forc,t ,trc.1111
bcgim.

Once ,1 female h,1, been lured imo the 
nc,r and egg-laying begin,, the female 
,ccrctL''> \\'ith the egg, a jelly ,ub,r,111cc. 
"·hich ,he bc.m \\'ith her L1rgc finger 
tl,111gc, to cre,Hc a fo.rn1 egg ma,,. The 
fo,1111 ma'>, pro,·ide, oxygen for the e,1r\y 
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cmbrym before brc,1ki11g dom1 to J 

clc,ir jelly rh,1t the t,1dp0Jco., can ,\l·im 
through. The r,1dpolc, do nor feed. bur 
deri,-e ,di their noun,hmenr from rhe 
yolk th,H \\'a, cont <1i11ed in the egg. The 
crnbrym co111plcte cheir entire de,·elnp
rne11t and 111et,1morphmi,. from egg to 
r,1dpolc to ju,·enik frog. \\·irhin rhe 
ch,1mbn Ill the ground. 

A, ,1 1-e,tilt of rl11, ,peu,1li,ed breeding 

bch<wiour. Pugh\ Moum,1in Frog Jll,l� 
be p,1rricui.i1\, ,u,cepribk ro rhc 
,ld\'er,e ctTl·ct, of lom,in<> ,111d rn,1d-

�� � 
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111.1king. ,uch ,l', ,oil co111pact1on .111d rhe 

drying out or the fore,r floor ,l\ the 

canopy i, openL·d up. C.1ttlc gr.1zing ,1l,o 

po,e, ,1 thre.1l, ,111d the tr.1111pling of ne,r, 

in one breeding ,ite h.1, been oh,cr\'Cd 

a, C.mlc h,1vc congrcg,1tcd ,lt \\',Her. A 

more gencr,d rhre,lt. ho\\·e\·er. 1, di,c.1,e. 

A f'ungu,. lhe chyrrid fi.l!lgll\, c.111 be 

deadly to frog,. Whil,r it h.1, not bel'll 

1dennt1ed in i >ugh\ Mou11t,1in f--rog. It 

ha, been i111plic.ited in the decline of 

nun1erom ,pecie, of Au,tr,1li,111 frog,. 

including the clmely rel.1ted B.1w 13,l\\' 

N •\ I U IU \ U \ I R '\ I I \ \ U \ I � 11 R '1111 I 21111 'i 

Frog (Pl,i/ori,1 Ji'os1i) from the Victori,111 

l(,rnge,. 

\ >ugh\ lou11t,1in Frog \\'a, 11.1111ed

,1ftcr em·iron111e11tali,t I ),1il.111 Pugh. 

O\·cr nuny ye.1r,. l),1iL111 c.1111p.1igned 

for the protection of n,Hi\'C fore,l\ in the 

north of le\\' South \Xhlc,. ,111d he 1, in 

p,1rt re,pomible ft)r ,,1nng ,0111e of the 

fe\\' ,ire, \\·here Pugh\ Mou1H,1in Frog 1, 

found. 
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WILD THI G� 

To shun the sun 
.\ fo_q 111d111111,1/s .,111cll c111d l1cc1r heifer 1l1c111 1/1cy sec, 

11 1/,ir/1 111cc111., 1/111/ dcl)'ll/1/C c1Cli1 1il)' (01!/<'r., 110 c1dl'clll/c1,1�c. 

A 
L.,\11{.-\ll'\ I', 110:\11 I() .\l\'-.Y 
n.:'.11,irk.1hlc 111,1111111,11,. but Jllmt 
of thelll ,ir e  r,irely ,een by peo

ple. ( )nc c.111 ,pe1HI d,1y, hiking or dri
,·i11g through 11.1t1011,1l p.irk-- \\'irhout 
\L'L'i11g ,111y ,lt ,1II. 1·hcy ,ire 111orc olwioll', 
,lt 111ght to c:-.:pcrr, \\ 1eld111g ,potliglw,. 
13ut o,·cr,e,1,. lll,11llm,1l, .ire often ,ccn 
by d.1y. \quirrcl, ,curry ,1cro..,.., p.1rk,. 
lllOllkey, cr,1,h through tree,. .111d 
Afric.1\ pl.1im bu,tlc \\·irh big g.1me. 
Why ,l10uld Au,rr.1li,1 lw ,o differcrn; 

One re.1,011 i, tl1.n Amrr,1k1 i, ,ll'id .111d 
our 111,11ll1ll,d, feed ,lt nighr to .1,·oid the 
drying ,un. I )c,crr r.1t, eh.it e,lt nothing 
but dry ,ecd, and ,·cgcr.1tio11 cert,1i11ly 
need to con,cn·c \\'.ltcr .111d they h,1ppe11 
to be ,trictly nocturn.1I. 13ut Amtr,1li.1 i, 
not .ill .irid .111d there i, 111ore to rhc 

,con· t h.rn rl1 "· 
,nhke orhcr conri11c1m. Au,rr,1li.1 h.1, 

lo,t virtu,1lly .ill it, 1lleg.1(ll!11,1. A hun
dred rhom,rnd ye.ir, .igo d1prorodom 
,111d other gi.1nr 1ll,ir,1q1i.1l, \\'L're ,lll 
i111pm111g prc,c11cc. Thc,c big 111.1111111,d, 
prob.1bly fr1r,1gcd p,1rtly by d.1y ,rnd ,11,o 
,1r night. depending 011 rhc \\'C,1thcr ,rnd 
011 prcdaror ,1cci,·iry. jmr ,1, Jllmr big ,llli-
111.11, do tod.1y. Why rhcy \\·cnr L'Xtinct 
rc111.1im c011tt:11tiom. but rhcir .1b,c11cc 
cert.1i11ly m.1kc, the bmh quiet. 

All',tr,di,1 ,inn· Europe.111 ,errk111e11t 
h.1, .11,o lmt. or ,dmmr lmt. 111.rny of ir,
'111,1ller 111.1111111,ik ,0111e of \\'hich
c11g,1gcd i11 d.1ytime bch.1,·iour. One
could ,.1y that Amtr.di.111 111,1111111.d, ,ire
,eldo111 ,een bcc.rn,c Au,rr.ili,1 h.1, the 
mmt depicted fau11,1 of .111y contincnr.

BY TIM LOW 
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rhc umh,lt (.\l)'/'lll('(()/,j11_1 'r1sriatw) -'' ·' , our 
111mt COJ1',J\tc11tly diurnal mammal,
011cc r.rnged right ,llTO\\ '>Outhcrn Aus
tr,1'1,1. hut nm, keep, to .i few reserves in
the ,outh-,,·e,t. Yet even visitoVi to
thc,c pi.ice, r,ircly ,cc it. which raiiei
,111othcr point-eh.it Amtr.1lia11 111a111• 

11ul, .ire oti.cn ,1ctivc by day: ir\ jmr that 
people f.1il to we them. 

\outhcrn Brown lb11dicocm (Isoodon 

o/ws11/11.i) often fclr,1gc in d.1ylight. bur 
hcc.1mc they .ire di,u-cct 111ost people 
blunder p.1,t thelll unk11owi11gly. i>lary
ptN', (01'11irhorh y11ch11.i <111,11i1111s) feeding 
u nder\\',ltcr ,ire .il,o m·crlookcd. When
rodent, .111d d.1,yur1d, ,·e11tu1-c forth by
d.1y the� .ire both ,111,111 ,llld quiet
enough co he mi.....,L·tl. I once ,pied ,1 Yd
lo\\'-ltloted A11tL·chi11u, (.·l111crhin11s 
.fl,ll'iJ1cs) c.irr y111g ,1 driL'd le.if up to it1 
11c,t i1l\1tk ,1 de.id tree. 13y re111,1ining 
,rock ,till I \\'.1tched 1t ,c.1111pcr up and 
do\\'11 the trunk 1.=; t1111c, ,H .1rou11d nine 
111 the 111or11i11g. 13m I ,,·.1, lucky to ice 
rhi, hrrlc critter ,1t all. \i111il.irly. the 
Ko\\'.iri (I),1S)'lll'c>idc.i /1ymc1) .rnd Mulgara 
(I),1syffrc11.i cris1ir<111d, 1) ,0111ctime, bask in 
the 111orni11g ,u11. but le,,· people ,·cn
turc imo the dc,crt, ,,·here they li,·e. 
Womb,1C\ often c111crgc on ,unny 
morning,. or 1.nc i11 the ,1frcrnoo11. and 
I h.1,·c wen Ko.1!.1, (P/1,1.ini/aroos ri11crci1s) 
.llld Common Spotted Cmcu<,c, (Spi/c>
rnsrns 111,1n1/,1111.i) ,1ctin· by d.1y. including 
one Ko.d.1 g.1lloping up .1 hill in the late 
morning. Mmt k.111g.irom .rnd ,,·.1llabie1 
cn",l'"C in ,0111c d.1\'time .ini,·it,·. cchid-

t"I ::-, , , 

11,1, too. ,111d the,· .ire the 111.1111111.11, mmt 
often c11cou11t�rcd by d.1y. l)iurn.11 
.1nivity i, 11101-c co111111011 in ,ourhcrn 
Amtr.ili.i \\'hL-rl' night, .ire cold. 

iglir, .ire rhe bc,t time for i1hcrti\'O
rol)', -,11.1m111.d, ro L'mL-rgL· bec.nN' their 
prey i, 11101-c ,1cri,·e then. Cockro,Khc,. 
gr.1.,...hoppL·r,. 111oth,. hcL·rk, .rnd l'�ll
tipcdL·, L'111ergc .1fiL·r d.irk ,,·hen tc11 

bird, .ire hu11t111g. ·1 here .ll'L' m1·l, Ill 

comider. of cour,c. ,l!ld tl1L') rurn out ro 
be ,·it,11 to elm ,tory. lr·, .1 rc111.1rk.1hk 
t:1n tlut 110 m, I fri.....,il, 111<HL' th.111 ,1 cou

ple of 1111llio11 yc.ir, old h,1,·c L·,·cr been 
ftrnnd in Au,tr,1li.1. The ,·,1,t l�i1·er,k1�h 
c.1,-c dcpmit,. d.1u11g h.1ck ro .H kN

liocene umc, (,1bout 20 1111ll1on \'l',11''> 

Small carnivorous mammals such as the 

Common Dunnart (Sminthopsis murina) are
. 

mainly nocturnal because their insect prey 15 
mainly nocturnal. 
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Mammals are more likely to emerge by day when nights are very cold. This is a Common Wombat ( Vombatus ursi11us) near Cradle Mountain in Tasmania. 

ago). contain enor111ou, ciche, of bone, 

hut 110 o\\'I re111.1in,. e\'en though o\\'I, 

ofi:L·n roo,t .uid 11e,L around c1,·e, \\'here 

their re111,1in, c.rn ,iccu111uL1te .1, fo,,il,. 

The ()\\·I, ,,·e h,1,·L· today belong to t\\'O 

gener.1 ,Ii.ired \\·ith A,i.1 that e\'oh-cd 

m·L-r,e.1,. ( )ur frog111outh, (and night

jar,) ,ire .il,o dc,cendecl fro111 A,i.111 

inn11igr,111t,, .ind ,o too the Letter

\\'inged Kite (U,11111s srri11i11s) . .1 11ocrur

n.1I hird of prey th.ir hum, de,ert r.m. So 

Au,tr,1li,1. until ,1 fe\\' million yc.ir, .igo. 

\\',l, ,lll o\\'l-free zone. "·hich m,1de 

woodland night, ,0111e\\·h.1t ,afrr fr)r 

,mall (urry Lhing, th,rn the day,. 

The fir,t 111.111n11,1I, e,·er to e\'oh-c dur

ing the Tri,1..,.,ic (,1bout 2-Hl million ye,ir, 

ago) were ,m,111, probably 11ocrur11al 

imecti\'ore,. which me,1m 11ocrurn.1I 

NAIUIU AU\IR\IIA ',LJvl1\llll 2flfll 2flflo 

hunting \\'.1'> 

lifc,tyle. the 

111.1111 m,1 ldo111. 

the origi 11.1 I 111,1111111,il 

def.1Ult wrting for 

Nocrurn,il ,1cti\'ity in 

\\'illler nuy \\'ell ha,-c been the dri\'ing 

force for cn)lution of \\',1r111-blooded

ne..,.,. En·n tod,1y n10,t 111a111rn.1I, ,111cll 

,111d hear better th,1n they ,cc. \\'hich 

lllL',lll', th,1t d.1yti111c ,lCti,·ity confer, ll0 

,1Lh-.111tagc. e,pccially when d.1y, arc hot 

,:nd night, mild. 1 >ri111,1tc, ,rnd ,quirrcl, 

.ire cxccprion,11 ,1111011g 111.1111111,11, in th.n 

111ml ,pecic, ,ire ,tricrly di urn.ii (,1lthough 

there arc 111,rny ,quirrel, and ,omc pri

m.He, th,H ,1re ,trictly nocrurn,11). 

All',tr,1lia i, nm,· bur,ting ,H the ,e,11m 

with fcr,11 im·ader,. and they beh,1,-c 

much like our nati,·e fau11,1. Exotic rat,. 

mice. ltabbit,. H,11-c,. Cm. Foxe, ,rnd 

J l ig, .ire ,di e,1,ier co ,cc .it night. I 11 (1cc 

111mt of the world\ 111amn1al, arc at lea,t 

partly nocturnal. hut their daytime 

1110\'emcnt, ,1ttr.1cr the 1110,t attention. 

Why; 13ec.w,c nature ,ho\\·, .ire far ea,

ier to film by da). and bccall',e people 

,cldo111 go looking for \\'ildlife ,lt night. 

ThO'>e African pl.1im that ,cem ,o bu,y 

by LL1y ,ire ofi:cn bu,icr ag,1i11 \\·hen 

night f,1lk 
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.\ lc11k/l()rSI' e 11.', 200 I. A field guide to 

the 111a111111,1I, of Au,tr,1lia. 0.,/iirrl 

l ·11il'crsi1y Press: .\ Jclbo11rnc. 

TI,\\ LO\\ I\ A \\AINI Y I lIUR 1AI 

BIOi OCI\ I ANI) \� RI I I R. I I II AU I I IOil.. 

OJ '>IX llOOK\. INCI UI)JN(; rI II l'll..lZE

WI1 NI C T111, .\
°

/:11 .. \ .. J"/(.R/:. 

25 







I 
I \\;\', (1 •\,J\,\, ON C1 lltl', I I t\', E\'I 
2(HJ.1. rhe .. M.�e,tic F.rnt�1re'"
be11n k110\\'11 ,I\ the jingle th,11
hn.1\d, the ,t.irr of the A BC r.1dio 

Ill'"'' filled 111y kitchen. I'd h.1d little 
,leep. My kid, \\'L'l'e too excited ,1bout 
opening their pre,e11t, the next d.1y to 
let 111c ,1.1y in bed 11101-c th.111 .1 few 111i11-
utL'' p.1,t d,1ybre.1k. cedle" to ,.1y. I 
\\',1\11 't p.1yi11g too 111uch .mcmion to the 
r.1d10: it ,cc111cd like the ,.1111c ,,1d old
,tutr--111ore ,oldin, ,hot in lr.1q . .1
ho111b bl.l\t in Jcnl\,1le111. ,01ttL' politic.1!
po111c-,cori11g m·n rnch .rnd ,uch. And
then I he.ml ir. .. A 111.ijor bu,h fire is
burning out ot· comm! i11 13o0llerec

.1tio11.1I J >.1rk ,It Jen·is 13.iy. nc,ir m,·r.t 
011 the south co,1,t of· C\\' South W.t!cs. 
O,·L-r 1.00() hcct,tre, of bmhl.l!ld h,1,·c
been dc,troyed .

.. 
Thi, \\',1, de,·,1sr.1ting

lll'\\'s fi.1r 111c .. l!ld could pm,ibly h.1,·e 
111c,111t 12 111011tl1' of cxh,nl';ti,·e field 
cff<.1rr, do\\'11 the dr.1i11. 

0 VI R 1111· l'N, I Yl-.t\R. WI 111 I LI I l l\V 

re,c,1rchn, llc)S'; Cu1111i11gh.1111 . 
Chri, M.1cCregor. l).1111i,lll Mich,1el .111tl 
M,mrn Crane. we h,1d worked incredi
bly Ii.ml L'St.1blishi11g 11 () field m,dy site, 
throughout Boodcn:c ation,t! J ).1rk. 
The Hcrcule.111 cfforr, wne part of .1 
111,1jor ne\\' experi111c11t to qu.rntify the 
re,pome of birds. mam111als. reptile, ,llld 

fro"' to prescribed (or h.17,ml-reduc-
rion) fire, in differem veget.1t10 11 type,. 
The ,cudv \\',l'> ro be ,1 fiw-ye.ir projecr. 
conducrc�I in p,1n 11er,hip with Environ-
111uir Amer.ilia ,l!ld chc Wreck 13, iy 
Aborigin,t! Co111111u11iry. co-111.111.1gcr, 
of 13ooderee ,1tio11.tl J ),1rk. The p,1rk 
\V,I\ ,I \\'O!lderfu\ 1•e11tle fc1r ,1 fire ,ll!d 
\\'ildlifc ,cudy. ot 011\y did ir "'l1porr 

.111 extr.1ordi11,1r\' di\'l'r,ity of \'L'ge1.tlio11 

r,·pe, r.11wi11,r ti'.0111 r.1i11fore,t ro he,1rh
l.;11d ,1ml ,::Jgcl.111d,. bur there h,1d 
.t!rc,1dy been ,;1,1jor dforr, ro m,1p .111d 
c.irefully docu1t1L'lll p,1,t fire, ,1 pr,ic
ticc rh,1t need, to he ,1dopted 111orc
\\'idcly in Austr,1\i,111 l.111d,c.qK,. It \\'.l'> 

,t!,o. quite ,i111ply. ,1 ,·i,u,t!ly 'ilU1t1 1i11g
pi.ice to work. \\'ith 'iOittl' of the 111mt
,pen.icul.1r cliff-; 011 rhe c,1'>1 co.1,r of
Austr.1\i,1. be.nnifi.il white. ,,rndy be,ich
e,. ,111d .1 \\'O!lllerfi.il exp.111,i,·e h.1y L'rn·i
rorn11ern. I 11 m.111y re,�1L·ct, it 1, Sydney
withom the m-cr-de,Tlop111e11 r.

Ag.1i11st chi, 111,1g11ifice11t b.1ckdrop. 
the re,earch ream\ r.1,k h.1d been to 

loc.1te .rnd prep.11T field sire, in diffrre11t 
types of veget.1tio11 eh.a h,1d bee11 

burned between :i ,111d -Hl years ago. 
Fir,t a perso11-wicle tr,1mecc line \\'.lS 

sl.1shecl through the veget,1tio11 .  which 
\\'.lS often three or 111ore metre, high: 
then ,1 line of pict:11! tr.1p, (e-,.,erni,1\ly 
buried buckets) \\',\\ dug into the 

Populations of the Long-nosed Bandicoot have increased substantially in Booderee National Park 
as a result of a massive poison-baiting program for feral predators, particularly the fox. This 
species remains abundant in many areas in the park, including several burned ones. 
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ground .it e.1ch ,ite-,0 111etime, 111 the 
s,111d. ,0111eci111e, urved imo ,.mcfoone 
rock \\'ith .1 cro\\'h,1r. The next ,cep 11,11 
to co1111ecc thl'\l' \\'ith .l 2()-!llL'Ct'C long. 
knee-high. pl.Mic drifr-tL'llCe. 11·h!Ch 
scrn·d to direct ,1111111.1!, ru1111i11g ,1ln11g 
it imo the pie,. l\-rh.1p, if 11·e !ud 
k11m,·11 befi.)reh,md hcl\\ much effort 
\\·,1, i11n1h-ed in L',t.1b!t,hi11g the,e fidd 
sire,. \\'l' 111,1,· ne,·cr h,1,·e ,t,1rred rhc 
\\'Ork in the t'ir,t pl.1cl' I Indeed. by rhr 
rime .ill I I() ,ite, h.1d lwe11 e,r.1hh1hcd. 
the stud,· h,1d heco111L' "·h,lt i1 prob.tbh 
the 1.ira�,t 11itCtll .md drifr-fcncc 1rud: ::, 

in the \\'Or!d. 
The re,ult1 owr the t'ir,t YL'.ll' h.id 

pro\'ed to be ,·er� cxnt111g. \Xk'd op
tured 111,1m· Lo1w-11mL'd l3,111dicnot1 

(Pcr,1111clcs ,;c1s111,,)_:_,1 ,pL·ciL'I rh,H h,id 
rccm·crcd ,,·ell f<lilm,·i1w po1,011-b,1inng 
dfom for fL'r,1! pred.H�r1. p,1rricuL1rl: 
the Fox ( I id1 1c., 1•11/pcs). "!lhi11 rhc p.irk. 
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There was an extremely unusual marsu

pial n1ouse (A11tec/1i1111s sp.), which co 

this day still does not match any species 

currently described for the genus, and 

several rare southern records of the 

Eastern ,hestnut Mouse (Pse11rlo111ys 

<(!mrilirn11rla111s). The team had also added 

several new species of reptiles co the 

park's list. In addition, there were cap

tures of Common Death Adders (Ara11-

t/l()phis a11/arctiws), Black-bellied wamp 

nakes (l-!e111iaspis s((!1ia1a), numerous 

types of skinks, and a legless lizard called 

the Common Scaly-foot (Pf(!Op11s lepi

rloporl11s). 

Before the news bulletin was even 

over, it was obvious we needed a 

change of.tack for our research project. 

I was not about co write off the previ

ous year's hard slog to bushfire 1 So I 

arranged a visit co the park in early Jan

uary 2004 and, when I got there, found 
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that the vegetation on about 70 of our 

field sites had been burned and the pit

fall buckets and drift-fences melted on 

them. AJmost immediately we started 

the huge task of site reconstruction, and 

we decided to redirect the research 

focus on species recovery after fire, 

comparing populations on burned and 

unburned sites vvith those quantified

before the fire had occurred. A pre

scribed-burning program was, of 

course, no longer relevant-this 

unplanned ('wild') fire having already 

burned the vast majority of sites 

planned for future prescribed fires. 

By early February 2004, all the field 

sites at Booderee National Park had 

been restored. A team of Earthwatch 

volunteers then assisted the team in 

counting animals on chem. We were 

not anticipating catching much, given 

the severity of the fire in many pares of 

Seventy of the 110 field sites in Booderee 

National Park were completely destroyed by 

the 2003 fires. Here, a new drift fence that 

connects a line of pitfall buckets is being 

re-established to replace the one that was 

melted by the fire front. 

the park. Indeed, we were already aware 

from reports from ranger staff that many

individual ;inimals had been killed. For 

example, there were many dead and 

badly burned Common Ringcail Pos

sums (Psc11rlocheims pere,(!ri1111s), and rap

cors such as the Brown Goshawk (Amji

i1cr .fascic1111s) and the W hite-bellied Sea 

Eagle (J-Jaliacer11s le11((\(!1lsrer) were doing 

well on the carcasses. We suspected the 

Greater Glider (Pc1a11roirles 110/a11s) had 

suffered similar problems to those of the 

ringtail. In other cases, we thought that 

bird species such as the New Holland 

Honeyeacer (Phylirlo11yris 1101 1acholla11rliae). 

the Eastern W hipbird (Psop/l()r/es oli-
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Populations of the Common Ringtail Possum were reduced significantly by the 2003 wildfires and many carcasses of the animals were found. The 

species' dependence on dense understorey vegetation, much of which was consumed in the fire, make it especially vulnerable to fire and also 
predation following fire. 

,,,,cc11s) and rhe Ea,rcrn 13r i,rlebird 
(J),,syomis hrc1rl,y1 11cn1s) rhat \\'ere com-
111011 ,111d \\'ide,pre,1d before rhe fire. 
\\'ould 110\\' he rare or .1h,e11r from 
burned ,ire,. 13ut ho\\' \\'rong our inirial 
f�.1r, abour .1 Lick of ,111i111.1l ciptures 
prowd ro be1 

Like the 1-c,ult, of ,ewr,11 other l.1rge
,c.1le fire ,tudie, elsewhere in Amtralia 
(such a, in the northern p,1rr of the 
continent). rhe finding, of our fiN ,er 
of field ,un·ey, ,1r IJooderee ,nio11,1l 
J >ark \\'ere ,1111ply ,running. Even 
rhough it \\\l'> ju,t ,ix week, ,i11ce the 
fire, c.1pture r.1tc, were rc111 ,1rk.1hle. We 
c.1ught lot, of 111,1111111.11, ,uch ,1, the 
I 011g-11mcd lt111dicoor. the natin· 13u,h 
l�.lt (R,11111s.fi1sripcs). IJrmrn A11tcchi11m
(.·I 111crl,i1111s s111,1r1i1). C:0111111011 IJru,htail
J >o,su111 ('fi-irl,os11rus F11l1w(//lt1), E,1,tcrn
J >yg111y-pm,L1111 ( Ccm1r1c111s 11,11111s) ,111d
Sug,1r (;lidcr (/>c1,11,n1s hrcl'irc1 is). ,111d
,11,o reptib including the 131.ick-bellicd
�\\·,1111p S11,1kc ,111d l)i,1111011d l\thon
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(.\lorcli,1 s1 ii/01c1). While it \\'as cle,ir tlut 
111.rny ,pccie, .H 13oodcree ,1tio11.1I
J >,irk h,id ,uffered a, .1 rc,ult of the fire,
popul,1tiom of many other, had alrc,1dy
,t,irtcd ro recover. .111d ,0111e such .1, the
Carden Skink (Lc11111 1ro1il,o/is g11ir/1c11011).
,ce111ed to be Lirgcly u11,1ffecred. I IO\\'
C\'L'r. \\'l' arc concerned about the fate,
of ,0111c ,pecic, come winter, when
pl.rnt growth r,1tes ,low or ,top. Indeed,
the true long-term i111p.1ct, of fire 011
popul.1tio11, of 111.111y ,pecie, \\'ill not he
k110\\'11 f<)r many ye,ir,, \\'hich i, one of
the re,N)m we plan to clmely monitor
the field site, at 13ooderee atio11.1l J>.1rk
well into the future.

A
', I \�'ll..l 11 . JU'> I 11 m.LL 10 11 I'> 
,1ft:er the fire. there already ,eem to 

be ,0111e important ge11er.1l le"Oll'> 
emergi11g from the work at 13ooderee 

.1tio11,1l Park (,111d the \\'Ork completed 
111 111.111y other ,tmhc, of fire around 
Amlr,1lia). The fir,t i, the fallacy of ho\\' 

fire de,troy, bushla11d-,0111ething well 
k110\\'11 by mtr,1lia11 ecologi,t, but typ· 
ically 11ii-,reporred by the Aumalian 
media. M.111y of the n-ce, and ,hrubs at 
l3ooderee h,1\'e resprouted ,111d eedlings 
of other, h,1\·e ger 111i11.1ted. The leaf lit· 
ter, fallen bra11che, a11d ,ticb pro\·ide 
cowr ,111d place, i11 \\'hich to forage for 
111,111y '>\K'cie,. Al,o, like 111mt fire,. the 
blaze .n 13oodcree Natio11,1I l\irk wai 
p,1tchy. Are,1, of bu,h \\'l:rc ofren 
u11bur11ed or only p,1rti,1lly burned 
\\'ithi11 the grner.11 .ire.1 ,1flecte<l by the 
fire. The,e provided i111port.111t refugia 
for 111 .111y ,111i111als. with capture rate 
beinu tvpica llv much hiuhcr near these 
plac::. , Si111il.;rly. rocky"' outcrop, also 
provided ,helter for ,111i111al, during the 

The Diamond Python is a large and charismatic 

native predator that occurs at Booderee 

National Park. The way it uses burned areas ,s 

unknown and is the subject of a newly 
commenced radio-tracking study by the author

and his team of researchers. 
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Animals such as the Short-beaked Echidna ( Tachyglossus acu/eatusl were occasionally found in 

burned areas with high leaf-litter fall but were far less abundant than in the unburned parts of the 
park. 

fire. So events like these unplanned 
fires, which .i1T regarded as ·natural dis

asters' by hulllans, arc not always 'disas

ters' for the ccmystc111', or the species 
chat inhabit them. 

Another important lc,,011 is chat even 
chose trees and shrubs chat were killed 

will still make a significant contribution 

to the ,cructural complexity of the new 

stands of forest, woodland and heath 

chat regenerate in the burned areas. 
Dead standing trees and logs, for exam

ple, will be valuable habitat for lllany 
elelllcnc, of the biota in the years co 

colllc . These trees and logs are what 
h,1vc been tcr llled the 'biological lega

cies' of natural disturbance events, and 

they can play important roles in assisting 

ecosystem recovery after perturbations 

like fire. Conversely, rcllloving them, as 

may occur when salvage operations arc 
made to 'clean up' forests damaged by 

fire, can significantly impair wildlife and 
ecosystem recovery. 

Finally, the response of lllany specie, 

at the sites at 13oodercc National Park 
are likely to be influenced not only by 

the intensity and patchiness of the most 

recent fire but also the alllount of time 

chat elapsed since the previous fire. For 

example, species composition and r ich

ness in heathland chat was burned in 

late 2003 and five years earlier will be 
very different from nearby heathland 

that was abo burned in December 2003 

but had previously not experienced fire 

for over 20 years. As noted by Malcolm 
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Cill, one of Australia's leading fire sci

entists from CSIP. .. O Plant Industry and 

the Australian acional University, 

"one fire docs not an ecosystclll make". 

This lase poim is a cr itical one as it 

relates to what has been termed a 'fire 

regime'. A fire regime is the sequence 

of fires typical of :1 given area and it has 

four key colllponcnts: fire intcmity, fire 

type (for cxalllplc, crown or ground 

fire), between-fire interval (or frequen

cy), and season. Europeans have dra

matically altered the fire regimes in 

Australia and numerous native species 

are threatened as a result. Indeed, 

altered fire regimes now threaten more 

species of Australian birds than any 

other threatening process except for 

land clearing. Civen this, it is essential 

that we learn much more about fire and 

its impacts 011 the Australian biota, and 

how Aborigines used fire to manage 

their land, so chat in the future it will be 

possible co determine ecologically sus

tainable fire regimes and fire-manage

ment practices. Hopefully the collabo

rative effort by the Wreck l3ay Com

munity at Jervis 13ay and Environment 

Australia will make a contribution to 

achieving this goal. D 
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A rarely observed species in Booderee 

National Park is the Common Scaly-foot. 
Although superficially resembling a snake, it is 

a legless lizard, with taxonomic affinities to 

geckoes. 
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N
Oi \() I 0'\J(, -\(,0 11 \\OLI I) 

h,1,·L' been h,1rd to ,·1,1t ,111\' 

l.1,111,rn1,rn ftllT\l or be,Kh ,111d

nor co111e ,1cro\\ ,ollle e\'ldence o( T1,-

11w11,rn I )e,·d, (Sllr(0Jil1ilw hc1rrisi1), be it 

their footpnnt,. ,c.n, or l.1te-111ght, 

blood-nmll111g ,crL'.llll,. The,e d,1y,. 

,igm o( the I )e,·il ,ire not ,o co111mo11; 

in 1110,t ,11-c,1,. ro,1d-killed l)e\'II, ,in: 

110\\ ,1 nm·elty. ,llld e.11-r1011 lie, r0Lt111g 

"hL're prL·,·1ou,I� n \\'OU Id h,l\'L' been 

reduced ro ,cr.1p, \\'ithin hour, of d,uk

lll'\\. \X/h,H ha, happened to "I Luri,'<; 

tk,h-lm·er"' 

I )e,·il popuLHiom ha\'l' cra,hcd over 

h,11( of the Sr.He ,rnd it\ fir from over. 

O( the pL'rh,1p, I :10.l)(Hl !)evil, 111 Ta,-

111,111i,1 i11 19<)() owr ,1 third luve died of 

l)e\'il F,1C1,1I Tu111our l)i,L'.l'>l'. U1nhi11k
,1bk ,1 fe\\' ye,ir, ,1go. !)evil, 110\\' face

i11clu,io11 011 T.1,111,rni,1 \ thre,1te11ed

speCIL'\ h,t.

T he fir,t hint cl1.1t ,0111ethi11g "·,1, 

\\Tong CllllC in the early 1990, with 
co111111e11t, th,lt l)evih had beco111e rare 

in ·1)c,·d he,l\'en'-far 11orth-e,1,ter11 

T,1,111,rnia. T hen in 1996. Chri,ro 13,1,w, 

phorogr,1phed so111e hideomly di-,fig

ured l)e,·il, ,it Mount Willi,1m ,1t1on,1I 

THE FIRST HINT 

t/ /{/ f SOIi I e t/1 il1J[ 

l/ J{1S wro11<� ca/lle wit/, 

COII/IIICl/(S t/1af 

De1 Ji!s /,arl heco111e 

rare 111 'Del li! l1ea1 Je11 '. 

P,irk \\'hne l),l\'1d J )e!llberron (l�Nll,lll-
1,lll Mu,eum ,llld An Callery) fir,t 

r,1dio-tr .1Ckcd l)e\'il, a dec.ide before. A 

p,1thologi,r ,uggc,ted Lylllpho,,1rcoma, 

likely c.rn,ed by ,1 retrm·irm. and rng

ge,ted the l)e\'il, could h,1,-c been bitten 

by Cm (Fe/is r,1111s), ,1 ,pecic, prone to 

,uch rh111gs. 

I ,·i,1ted the park ,llld -;et trap,, 

expecring 011 p,1,t exper ience to carcl1 

I :'i or ,o I )e,·il, of both ,L·xe, and ,1 van

cry of ages. However, all I caughr was a 

,olitary juvenile. Something strange \\·a, 

happening. 

For years I ),1vid and I had argued for
,y,telll,llic monitoring of !)evil popula
tiom but bcc.1me !)evils were official] 
' ' I I 

. y
secure t 1ey ,1pparem y did not warr,int
firnd1ng. lmte,1d we got ,l\Sur ancei 
about the effrcuvene,, of'pa,s1ve mon
itoring' (nuking incidrntal obscr va

tiom during other work). How hollow 

thme L1be1'. ,ire proving to be. 

Me,1nwh1le 111 1999. during a 

Statew1de genetic, ,tudy of Dcvill, 
Menn,1 Jone, (Univer,ity of Ta ma111a) 

noted b,1dly tumoured adult, near Little 

S\\',lllport, on the e,1,t coast. Menna was 
aho ,tudying Devil, along nearby 

Freyrn1et Pe111muL1. All wa, well in ti111 

area until '.WO I when ,he <,t,Jrtcd find

ing gro,, tumour, there too, providing 

the fir,t specilllell\ for exam111,1tion by 

veterinary pathologi,ts. Within five 

month, nearly ,11! the adult !)evils had 

died. Survival of juvrnilcs, however, 

\\'JS unusually high, perhap<, because of 
less competition \\'ith and pred ation 

from ,1dult, (like most carnivores, Dev

ils m,1y eat e,1ch other,· young). While 

there were reduced impacts in areas 

with fe\\'er I )evils, the general trend 

This adult Devil with advanced cancer. photographed at Mt William National Park in 1996, was the first record of Devil Facial Tumour Disease. The 

Devil probably had less than a month to live. 
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toward, incn:<1,ingly younger l)e\'ih in 

all dise.1sed ,1n:.1s 111L'.111t there could he ,1 

risky lull in breedi11g. 
To co111plic1te 111.mcr,. in 200 I Foxe, 

( J.111/pcs 1•11l1ws) \\'ere di,co\'ered in T.1,

mani.1-rhi, ti111e nor just the p,ht 

eccentric incidents but an .1pp,1re11tly 

concerred effrirr .1r introduction. ThL· 

Fox Free T.1skfi:Jrce \\'.l, born ,1nd I \\·a, 

assigned ro t.1ilor Fox detection .111d 

eradic.ition ro T.1s111.111i,1 \ speci,11 ,iru,1-

tio11 (h,1\'ing n1.u1y l.1rge dasyurids ,1nd 

very fL'\\' Foxe,. tllL' L'X,lct opposite of' 

mainl.u1d Au,tr.1li,1). 

With the help of M,1rco lle,t.rni (St 

Cloud Sr.ire 111n-r'1ty. \in11L'\Ot.1). I 

went to Epping (northern midl.u1ds) to 

look ,it the r,1ke of Fox b,1its by !)evils. 

Seven ofrhe 23 l)e,·il, ,,·e caught. while 

looking t<Jr the tr.1cer dye ,,·e had in the 

baits. \\'ere horribly rumoured. Olwi

ously the di,e,1se w.1, far more wide

spread than thought. "A for lot of good 

passive 111onitori11g i,." ,,,e chorused .rnd 

decided to go · ,1ctive ·. 

W
I: l:MIJARKl:D O t\ \ Al'',I 10 I

survey' of -l-0 randomly chosen 

sites, ricocheting around the Seate with 

our rapidly di,i11tegr,1ting hire-trailer. 

We used ne\\' l)VC 'pipe-crap,·. 

designed to facilitate cleaning and co 

reduce the incidence of injuries chat 

Devils sustain while trying to escape 

from cage traps. It soon becan1e appar

ent chat the disease w,1s widespre,1d over 

central and eastern T.1sni.111i,1 but 

seemed absenc from the far south, west 

and north-west. This was irnporcant. 

because Menna's work showed that the 

western I)e,·ils were different to tho,e 
in the cencral/eastern areas. Perh,1ps the 

north-south band of wee forest chat 

crudely separates these subpopuL1tiom 

also acts as a disea,e buffer. 

To prevenc further spre,1d of the di,

ease, reloc.icion of nuisance l)e\'il, 

ceased, and tattooing. up to then the 

standard marking method for !)evils, 

was swapped for 111icrochippi11g (c1 

method with le-;\ risk of infection). 

Movernenc of captive !)evil\ \\'ithin 

Tasrnania and to the 111,1i11la11d \\'as ,1lso 

put on hold becau,e there \\'as 110 test 

for the clisea,e beyond looking for 
tumours. 

I 11 late 2003 ,orne of A uscrali.1 \ cop 

wildlife disease expert, came together 

NA I UIU AU\ I RA! It\ \UM/Vil R "11114 "llll'i 

(Topi The author checks a PVC 'pipe-trap' containing a Tasmanian Devil. The PVC traps prevent 

Devils from injuring themselves and can be thoroughly cleaned to prevent any cross-infection. 

(Bottoml The author examines an adult Devil with a tumour on her nose and large pouch-young. 

Contrary to their reputation, Tasmanian Devils are easy and safe to handle if treated gently. 
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Map of Tasmania showing distribution of Devil Facial Tumour Disease, by late 2004. Crosses 

indicate affected sites; circles are sites where the disease has not shown up. 

for ,1 work,hop. Although Au,trali,1 h.1, 
Auwetpl.tll co deal \\'ith Ji,e,1,e out
bre,1ks ill \tock. llothing silllibr exim 
for wildlife. Ill ,111 unprecedented lllove. 
then T,1s111,111i,111 Premier Jim l3,JCOll 
declared that .. the De,·il "·mild not be
.illm,·ecl to folio"· the Thd.1cinc into 
extinction·· and committed 1.8 Ill ill ion 
m·er three ye,1rs. This funding wa, cru
ci,1I. ·kick-,t,trting" a sophistic,1ted res
cue progr,1m under the Deparn11e11t of 
Pr illw·y lndmtry. Water and Environ
m ellt. 

The project no\\' inrnh-es mmt of the 
current De\'il expem in integr:ited pro
gra1m of di,ea,e description and testing. 
mapping and monitoring the effect, of 
the dise,Vie in the field. and m,rn,1ge
me11t of De"ih. Public illtere,t h.1, been 
phenomenal ,111d I ·c1 ha,·e to s,1y th,H 
only the redi,co\'ery of the Thylacine 
\\'Ould generate lllOre attention. 

38 

T
O \ VOltK UI' A I Oll..J'v\AI I )I �CIUI' I 10 
of the Ji,e,1,e .. 1 te.1111 from the 

l)cp,1rtmrnt·s Anilll,11 He,tlth Labor.no
ries h,1, been clmely ex.1lllilling both
dise,1,ed and he,1lthy I )e,·ik Stephen
Pyecrofi:. R.ichmolld Loh alld Allne
M.1ree Pe,1r,e collce11tr.1tc on the l.1bo
ratory \\'Ork. while llobyn Slurpe ,rnJ

ol.111 Fox t.1ke biop,ie, ,111J blood in 
the field. The tun1our, were fir,t 
rhoughr to h,ive ch,ir .1ctcristic rounded 
cell\. sugge,ting :i retroviru, was 
ill\'olved. However. it ,1ppe,1r, to be 
ntorc complex. It Ill.I)' even be th,1t 
Devils' I) A !us ,omehow bern d,rn1-
,1ged. ,111d we .ire now ,c,irching for 
,1bllon11alitie, in their chrommome,. 

For c.rncer, to de\'elop. they need an 
·initiator' (the pote11ti,d) then a ·µro-
111otcr' (the trigger). A grnetic \'Ulllera
bility c1n S(T,·e a, the pote11ti,1I. ,1nd the
trigger 111,1y be ,·ir,1I. chelllical, or result

frolll r.1di.1tion or e\'Cll chronic physical 
d,rn1agc ,uch .1, repe.1tcd bitillg (thi, 
may he one rc.1,on turnour, arc rnmt 
olwiou, ,iround the he.id ,rnd neck). If 
I )c,·il, h,1,·e the genetic potenti,11 for 
l)e,·il F,1ci,d Tu111our l)i,L',1se. rhell pcr
hap, ,lt high demiue, ,olllething mg
ger, ,111 outbre,1k. Son.ii ,trc,, c.in ,up
;1rc,, im111une ,y,tcn1, .uid cert,1i11ly
there ,ire more phy,1c.1I confro11t,1t1on,
at high dcmities. The di,c,1,e lll.l)' en:n
be ,cxu.1lly tr,1mmitted.

The di,e,l\L' typic.1ll y ,r.1rts off a, r,1,p
berr\'-lih· le,iom on the gu1m. p,1L1tc 
.111d ,undn the tongue. Wi,thin 1no1nh, 
tumour, l1L·co111e :)b,·1ou, ,1round the 
lllouth ,111d call ch,rnge ,o rnuch owr ·1 
fe\\· weeks rh.1t once, or t\\·ice \\·c h.i,·e 
had to double-check our record, to 
m,1ke ,urc \\·e \\·ere lookrng at the ,,11m· 
illdividu,11! Tuntour\ c.111 be in lurd n,-

'-'\I Ultl f\U\I It ,\11 \ \l \\\II It 2llll-l 2'111; 
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Devils love sunning, stretching and flattening 

themselves out like a bear rug. In hot weather 

they sometimes even lie in puddles. 

sue connected co bone, even pushing 

rhe reeth out, or in the loose skin of the 

neck, often weeping from secondary 

infection. Bone loss from the skull of 

some Devil is also consistent with cer

tain types of cancer that interfere with 

calcium use. Death occurs usually three 

to six months from the first symptoms. 

Some people have suggested we 
should euthanase diseased Devils for 

welfare reasons. With some extreme 

cases I agree (and we occasionally have); 

but in humans many tumours have few 

nerves and people with cancers report 

varying degrees of pain. The same 

might apply to Devils. If we euthanase 

too freely we could be doing more 

NATURE AUSTRALIA SUMMER 2004-2005 

Tasmanian Devil 

Sarcophi/us harrisii. 

Classification 

Family Dasyuridae (carnivorous marsupials). 

Identification 
Black, usually with white markings on chest, shoulders and rump. Males 

average 10 kg, females 6 kg. 

Distribution and Habitat 
Eucalypt forests and woodlands across Tasmania. 

Biology 

Nocturnal scavenger on animal carcasses, including wombats, wallabies,

possums, birds and stock. Also an opportunistic hunter of vertebrates and

invertebrates. Produces 1 litter of 4 young per year, with 4-month pouch life.

Young left in grass-lined, underground den Aug.-Jan., after which they

become independent. 
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Devils are powerful carnivores with heavily muscled necks and well-balanced senses of hearing, smell and sight. Super-long whiskers 
allow navigation in dark corners and 'touch-parking' outside nipping range when feeding alongside other Devils. 

hari11 rh,rn good, ,incc.: some minor 

C.Vie, might recO\'Cr. producing c,peci.11-
ly \'alu.1hle indi,·idu,1k Si111ple 111i,r,1kc, 

c.rn also be made; ,ever.ii Devil,

cuth,111.1,cd by well-meaning people

h.1,·e, in facr, jmt been battle-,c.irred

w.1rrior,. l)i,ringuishing hum,rn niceties

from ani111.d welfare c.1n be a cough oil. 

Still. the re,iliencc of mme De,·il, i, 

,1,rounding. Some ,everely di,ca,cd 

l)c,·il, conrinue to breed and exhibit

the nor111,1l ,c,1,on,11 change, in body

condition. pro\'ided they have not lmt

too 111,rny of their teeth ,rnd their se1Vie,

arc not critic.illy impaired.

V./e ,ire finding th,lt old male, (four to 

,ix yc,1r, of ,1ge) ,ire the fir,c to gee the 

di,c,1,e. then old female,. then younger 

adult males. Adult male, ,0111etime, 

fight \Try fiercely O\'Cr mare, and there

fore rn,1y be more prone to becoming 

infected. ln1m,1tures (up to rn·o year, 

old) rarely exhibit tumour, but .1, they 

,1ge. infection race, ,uddcnly ri,e. hi, 
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rc,ult, in seri,1I knock-down of popula

tiom-initial 1cm of mmc adult, then 

later lo\\e, .1, younger ,1ge-group, 

m.1cure-.1nd perhap, cxpL1im why

l)evils arc ,till rare in the e.1rlic,c place,

,1ffccccd. R.cco,·cry, prc,uming it occur,.

m.1y t,1kc deudc,.

Clare Ha\\'kim. 13illic L,17cnhy, Ja,on

Wicrnna. Andre Skullthorpe and I ,1re 

bmy m,1pping the di,L'.1,e ,pread ,rnd 

monitoring the effect,. and feeding the 

data b,1ck to Menna Jone, and Heather 

He,term,111 for making rn,111,1gcmc11t 

dcci,ion,. \X/e,t-CO,l'>t l)evil, arc ,till 

abundant and seem okay, bur with the 

di,casc rampant le<;<; tlun �() kilornct1-c, 

.1way. it\ hard co imagine the di,ca,e 

will not ,acur,1tc the State ,ooncr rather 

rh,rn later. 

W
I 11:IU 1)11) 1111 1)1',�_A',i COM!·
from) any optiom ,ire being 

comidered, bur amwer, ,1w,1ir exact 
diagno,i,. One \\'Orry i, th,lt the di,ca,c 

i, exoric ,llld De,·il, h.1,·e little resistance 
co it, perh,1p-, explaining the widc

,pre,1d. ,e,·ere impact. If a ,·irm i1 

involved . it m,1y ha\'e crm,ed from 

another ,pecies with rc,i,cancc. Some 

chemic.11, can ,upprc,, immunity or 

even d,1mage I) A. ,rnd ,1 fc\\' c.111ccr, 

arc directly infccciom. 

Although the di,c,1,c h,1, only been 
,een in l)e\'ih. \\'l' .ire mindful of the 

giant leap, I 11 V. SA ltS ,rnd l3ird Flu 

have m.1de. In the field. it\ ne,,· ,ran

dard,-,urgical glove,, di,infeccion of 

haml, and tr.1p,, ,111d di,po,al of han

dling bag,. Luckily !)evil, arc easy to 

work \\'ith if you ,ire gentle. and bin:1 
are ,·cry r,1re. 

Devil, h,1,·c been r,ire in the p,1st. 

R.e,c,irch by Eric Cuilcr ("·hile at the

Uni,-er,icy of T1,m,111ia) ,uggem rhree

population low, �111ce Europea111

arrived, but we don 'c know what hap
pened in between, ,ince reports were

very anecdot,1I. Certainly De\'il cap-
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cure, i11 the I <)..J-0, .rnd ·:io, were llL'\\'\

worchy. ,rnd k1111.1 ·, ,tudy ,ho\\·, rh.n 

Devil, h.1w ,urpr i,i11gly little ge11L·tic 

diver,iry ,uggc,t111g ,1 p,1,t ·bortlc11cck ·. 

We don't know whether l)c\'il F.1ei.il 

Tumour I )i,c,1,c h.1, occurred before. A 

few old-ri111n, cl.1i1n ro have ,L-c11 

something ,i111il.1r in the I Wi0s but there 

is nothing in the litcr.1turc .rnd 110 ,pcc

imens. l1npon,111tly. Eric Cuilcr 11n•1-r 

saw the di,e.1,L' in the 11u11y I )c,·il, he 

crapped through the ":i!h, ·c10, ,rnd "7(h. 

The Lick ol- .1 pr.1nic.il di.1gnmtic tc,t 

handic.1p, both ,ur,·cy .md 1n,111,1gc-

111ent. \Xie lllight 1nm·e to prcn·m c.1t.1-

scrophc hy i,ol.ni11g ,1pp.ire11tly hc,1lthy 

Devils. bur 1<.ir .111 we know. ,que.1ky

clean ju,·e11ilc, could be i11cub,1ti11g the 

disease. pnh.1p, being infi.:ned bclcire 

birch. or through 111ilk. ,,ili,·,1 or co11t.1Cl 

with ,1 1nothcr\ lc,io11,. So far. c.1pti,·L, 

De,·i I, ,cc111 h c.il thy. ,uggc,ti ng co11t,1ct 

with ,1 di,c,1,cd i11di,·idu.1l 1s 11ece,,.1ry 

for infection. 

Disc,1,c .1lo11c r,1rcly exren11i11,1tc, ,1 

specie,, hi,toric cxpmurc mu,1lly gi,·ing 

species so111e degree of resisc,mce. How

ever, often ir i, the le',', obviou, effect s  or 

disease ch,1r ,ire lllore insidious. ,,·irh 

species being 'L't up ti:ir extinction by 

fragmem,1tio11 of populatiom .rnd

dimini,hed generic di,-cr,iry. Sollle peo

ple h,1\'e ,uggc,ccd the di,c,1,c i, ,illlply 

n,1ture\ re,po11,e to unprecedented high 

dcmiric, (pcrhap, in part because the 

ThyL1ci11c i, gone). bur it i, Foxe, rh.n 

make the ,itu,1tio11 c,pcci.1lly c.Lrngcrou,. 

on11.1lly l)c,·il, would likely ,let a, ,1 

buffer ,1g,1imr Foxe,. through colllpcci

tio11 for c.1rr io11 ,rnd predation 011 Fox 

cubs. but where l)e,·il, ha,·c ·cr,1,hed' 

indeprndc11tly of food. condition, ,ire 

perfect ti:ir Foxe,. Solllc f.1rmer, ,ire 

colllpemaring frir the lack of l)c,·il, by 

burning or burying their dead ,rock. 

but 1110,t of thL· hundred, of thOU',,llld, 

of wallabie, and po,,ulll, shoe to protect 

crop, ,ire lcli: ,,·here they fall. 

If Foxe, take advanuge of thi, 

unprecedented opportunity, l)cviJ., will 

be unlikely to recover and Foxe, will 

dcvasute T.1,m,111i,1\ wildlife and ,tock. 

Foxe, arc not the only b,1d 11c,n: in 

Although Devils fight over food and mates, and 

even during copulation, most bites are not 

serious. However, Devils' mouths may yet prove 

to be lethal weapons by spreading disease. 
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,1re,1, or I kvil di,L'.l',C. C:,\l', .ilre.1dy ,ec1n 

to he 111orc ,1bu11da11t. 

There ,1re pmiri,·c, though. I h.we 

long thought I)c,·il, to be ,1 li111iting c.1p 

of ,on, 011 Spotted-tailed Quoll., 

(D<l.i)'lll'IIS 11111m/11111s), and thc,c lithe 

d.1,yurid, ,L-c1n to he i11cre,1,i11g in di,

L'.1,ed .1re,1,. Likewise, r,1ptor, such a,

e,1gk·, ,111tl h.1rr icr, th,ll rely he,l\'ily 011

c.i1-r1011 111.1y do well. !)evil,' prinup,11

prey (w.1ll.1bie, .111d pm,u1m) 111.1y

i11cre.l,L' too-although rhi, nc,,·., i,

unlikely to he welcomed by (1r111cr,.

Almo,r u11bclic,·.1hly. ,01nc people ,till 

JKT,ecutc I )c\'ik but the hix .md di,

c.1,c ,.1g.1, 11.1\'c produced a gc11cr,1l ,hili. 

in how I )e,·il, .ire viewed. M,lll)' h.ml

li11cr, h,1vc mellowed. with 011c farincr 

who h;1hitu.dly killed I )c\'il, rccc11tly 

c11thu,i11g to Ille ,1bout protecting thclll. 

E,·c11 though the di,c,1,c h,h dcci111atcd 

I )c,·il, 011 hi, property. he ,.1y, they .ire 

,till hi., hc,r ddc11cc ,1g,1imt Foxe, '·,i11ce 

you bugger, in Cm·crn111c11t .ire ,o 

bloody melc'>\··. Fine by 111c: I'll c,1t .rny 

,1111ou11C of hulllblc pie to help our l)c\'

il, through the 'l.1,t hurrah· or European 

prcd.1tor-hy,tcri,1 .111cl their new hell-

di<,c,1,c. I coo do not ,,·,11n thi., f�1Jll,1<,tic 

anirnal co follow the Thyl.1ci11c into 

prc111,1turc obli\'1011. rhcy dc,cn·c 

much better th.111 th,n. 

FURTHER READI G 

Jo11cs, ,\I., 2003. I )isc11sc r/('(i111111cs 1l1c 
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1 1  ,,odrofl1•, R., 1999 .. \ l,111,i(!i11g disease 
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I
l 1)01 ', !AKE A lOl OF FFI ORI
to induce ,1 sexual frenzv in rhe 
111iddle of rhe Ausrr,1li,111 bmh. You 

only need a single flo\\'er. And getting 
ro rhe right spot isn't coo much of,1 has
sle either. 131.Kk Mounr,1in is a n.1rure 
reserve loc.1red 111i11ures fro111 rhe city 
centre of C.rnbcrr,1. Telscr,1 Tower. one 
of C.111bnr.1 ·s 111mr conspicuous l.rnd-
111.1rks. is pnched high on cop of the 
mou11t.1in ·s sum111ir. Despite rhe rmver·s 
presence lWL'r rhe ciry. rhe concrete 
behe111orh is hardly ,·isible from where I 
found myself sr.rnding one morning in 
e.1rly Sepre111ber.

I w,1s 011 rhe ,,·esrern side of rhe
111ou11r.1i11 in .1 typiol parch of open
native woodl.111d. The .1ir ,,·.1s w.mn.
there ,,·.1s .1 seem of eucalypcus. ,llld the
sounds of birds ,111d bugs r.111g in 111y
e.m. My colle.1gue Flori.1n Schiesrl .111d
I m,1de our way up one of the 11w1y dire 
rr.1cks rh.1r cr isscrossed through the 
bush. or roo long afrerw.1rds. we 
di,·erged from the rr,1ck .llld ·cra111blcd 

our \\'.l\' chrouah the ,crub. We ,0011 

c.ll11e r� .1 h,11/ Flori,111 gently freed ,1 
six-cenri111erre r,111 orchid ti-0111 .1 co11-
c.1i11er in his b,1ckp.1ck ,111d propped it 011 
the ground. We rhe11 srood there with 
om -eyes fixed 011 rhe tiny bloo111 ,111d 
waited f<)r rhe sexu.11 flurry to begin. 

lr didn't rake long for .1 111.ile wasp to 
.1ppe.1r. 1 11 face. ir \\',ts only .1 111,nLn of 
secolllk Quick 011 his wing,. Lhe w.1,p 
zigz.1gged through rhe .1ir. l.lllded 011 
rhe flower a11d cried de,per,1tely ro 111.1ce 
with ir. I rhc11 11ociced .1 ,econd m.1lc. 
1-k roo was flying in .1 ,rr,111ge 71g7,1g 
configur.1tio11 close to Lhe grou11d. 
·oon. ir seemed . .  1 whole ,,,·.1rn1 of
w.1sps h.id ,1lighred 011 rhe s.UllL' flower.
which by 11m,· h.1d beco111e .1 ,eething 
bu11dle of r.rngled leg,. be.iring \\'111g, 
.ulll thrusting .1bdo111em. 

T
I ll'ill· I� '>0 1\Ir 1111 1(; Ml ',/\\I ill'>I (, 

,1bout orchid,. l lu111,111 fa,ci11.1tio11 
\\'ith this di,·erse group of flowering 
pi.um d.ites b.ick to .it lc.1,r 500 BC 

The Chine,l' fir,t 111.1de reference to 
them 111 ,0111e of their .111cient writing ... �, 

.111d L',1rly l:urope.rn, ,�·ere f.i,cinated by 
the curiou, tubers of certain ground
dwelling ,pec1e, th,H bore .1 remarkable 
rcse111bl.111ce to te,ticlc,. In foct the 
n.1111e orchid come, fi-0111 the Latin ore/iii 

meaning te,ticlc. S111ce then, they have 
been cultivaLed. deci111.ned, revered 
plundered ,llld co,•eted the world over: 
Of all the flmwring pl.ult\, orchid, ,ire 
,,·itliout ,1 doubt, the 1110\L ,eductil'e, 
C,ipti\',ltlllg ,lllli ,emu.ii. 

Orchids e111ploy ,1 ,·.mety of str,1tegies 
to .ich1e,·e poll111.1t1011 . In most ca,c1, 
they rely 011 the help of irnens. Some 
,pecie, rew,ird their pollin,1tors with 
food in the form of· 11en.1r or edible 
pollen. hut 111,llly orchid, do not. In 
face. orchid, .ire 111.1,ter-, of duplicity 
when ir n1111e, to luring insect, Wlw . . 

' 

reward ,,·hen you c.111 deceive' For 
example . . it the u111e of our ,·i,it, the 
\\'esrern ,lope, or lll.1ck Mount,ii11 \\'Cre 
peppered with the delic.ne bloom<, of 

Wh�n it comes to pollination, orchids are not only masters of sexual duplicity. Ca/adenia carnea, a species common on Black Mountain, fools its
pollinators through the empty promise of food. 
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Both the orchid Chi/oglottis trapeziformis, and 
female wasps Neozeleboria cryptoides, use the 

same single compound to attract males. By 

applying a dab of the compound onto a bead, the 

author and colleagues were able to test how the 

sexually deceptive orchid impacts its pollinator. 

Cil,11/c11i,1 r,1r1H'11. The ri11y pink flowers 

of this orchid pro111ise prospective polli-

11,1rors .1 1H1tritio11.1I rew,ird ft)r their 

dli.nrs bur deliver 11orhi11g bur lies and 

hunger. Food trickery seen1s b,1d 

enough bur lllore insidious. in my 

,nind. is ro lure poremi,d polli11.1rors 

through rhe f'.1lse pro111ise of sex. 

Snu,dly decepriw orchids usu,1lly 

111i111ic the ,111ell. look ,md feel of fenulc 

i11,ecrs ro .1rrr.1cr unsuspecting lll.1lcs to 

the flower. The 111ost i111porta11t of"these 

CUL'S i, ,ce11t. Cl,ilc\{!lortis rn111c;:ifim11is. 

rhe orchid th,n seduced the 111.11c wasps 

011 131.ick Mou11t.1i11. 1s ,1 sexual 

swi11dlcr. The orchid is found in south

e,1stcrn Australia a11d flowers in the 

spring. roughly the sa111c time that its 

w.isp pollin.1tor is active. Like other sex

u,1lly <-icceprive species, C. 1ri1J1C'::[fim11is

relics 011 chcmic:1I 111imicry of w.1sp sex

pherollloncs to lure its pollin,Hor from

af.ir. By doi11g so, the orchid is essential

ly cxploiri11g the intense co111petition

rh,n exists when m:1lcs are looking for

fclllales. This explains why so many

males were drawn to the flower so

quickly.

At close range, visual and tactile lllim

icry of the female colllpletes the sexual 

masquerade and 111ediates the sexual 

encounter necessary for pollination. 

The males usually alight on a modified 

petal known as the labellum. which is 

purpose-built for providing an impor

tant landing platform for pollinators. In 
the case of C!,i/oglouis tmpe-!fim11is, small 

globular 111aroon bulllps on the labellu111 

bear a striking rese111blance to the look 

and feel of a female wasp. These female 

dummies, however, are slightly larger 

than the real thing and recent research 

suggests that this makes the111 just that 

little more alluring. In many animal 

species, males often prefer larger 
females, probably because such females 

also produce more offspring. 1 n wasps, 

it appears, big also is beautiful. As the 

male attempts to mate with the dummy 

female-a behaviour known as 

'pseudocopulation'-pollen from the 

orchid rubs off onto the wasp. Eventu-
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ally though, the male realises that his 

efforts have been futile and, vvith pollen 

glued to his back, flies away in search of 

another 'female'. And if that female 

turns out to be another orchid, then he 

has the potential to fertilise it with 

pollen from his previous encounter. 

Only a few scientists have looked at 

the impact of sexually deceptive orchids 

and most of what we know concerns 

the males that get duped. In contrast, 

we know little about how females are 

affected by the orchid's deceit. This may 
be hardly surprising since males arc 

often a lot easier to find than females. 

Nevertheless n1ale and female wasps 

often have very different biologies and 

so are likely to be affected in different 

ways. This is especially true for eo;:e/c

borin rr)'ploirles, the wasps that pollinate 

C!,ilc>�Qlotris rmpc::[{c>l'l11is. These wasps 

belong to a group known as thynnines, 

which are frequently employed as polli

nators by sexually deceptive orchids in 

Australia. The females are all wingless. 

and are entirely dependent on the use 

of pheromones to attract the flying 

males. Besides the actual mating. 

females also rely on males to carry them 

to their food source and to return them 

to a suitable egg-laying spot. 

The impact of sexually deceptive 

orchids on males is probably minimal. 

Male wasps are not completely enslaved 

by the orchid. Studies have shown that, 

although males will react very quickly 
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ro the ,cent of the orchid. \'cry fe\\' ,·i,
ir-; to the flo\\'cr \\'ill accu,1lly re,ult in 
the p,n1docopul.1tory behaviour need
ed to detach the orchid\ pollen. More-
0\'L'r. e,-cn \\'hen co11r.1ct i, made. ejac
ul.1tion h,h never been ob,ervcd. Since 
COlllpetitio11 fi.)r fcmalc, i', ,o inrcn,c. 
rhe energctic cmt of bcing duped 
,,·ould be ,1ki11 to bcing pipped ,1t the 
pmt by earlier-,irri,·ing 111,1lc,. 111 ,111y 
u,e. lllalc, h,1biru,1te r,1µidly to the 
orchid\ pre,ence ,rnd ,oon lc,1r11 to 
,1,·oid ,1re,1, \\'hcrc they pre,·imhly h,1,·e 
been tt)olcd. Although thi, doe,11't 
111e,111 that thcy ,,·on 't get duped ,1g,1in 
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in ,0111e other part of thc \\'Oodl.rnd. ,H 
lc,1,t they ,,·on ·t he dr,1,,·11 to the ,,1rne 
,pot ,rnd wa,te their ti111e m-cr ,111d o,·er 
,1g,1in. (Thi, ,ivoida11ce ,tr.1tegy i, al,o 
bcndicial co thc orchid. by reducing 
the potenti,11 for ,elf polli11,1tion.) 

The impJct on fem,dc,. ho\\'e\'cr, i, 
le" \\'ell undcr,rood. The strategy med 
by 1nalc, ro a,·oid repe,1ted encounter, 
\\'ith flo\\'cr, could h,1,·e i111port,111t con
,equence, for thc \\'1nglc,, fern,1lc,. 
Occ1,io11ally. in ,e\'er.11 othn ,pccie, of 
thynnine ,,·,1,p, k110\\'11 to polli11,1te ,ex
u,1lly dccepti\'e orchid,. frn1,1lc, h,1,·e 
been ob,cn·ed in the llliddlc of ,1 p,Hch 

After luring male insects with their perfume 
sexually deceptive orchids complete their 
masquerade by having floral parts that look and
feel like sexy females. This is a female of 

Zaspi/othyn1111s trilo/Jat11s compared with the 
labellum (modified petal) of the sexual 

deceiver, Drakaea glyptodon. 

or orchid, try111g to ,1ttr,ict a mate. Flo
ri,111 \cllll·,tl. ,, ho w.1, \'1,1t111g from the 
Ceohor.1111c.d lmt1tute 111 Ztinch, 11,a1 

keen to 1111 L',llg,llL' hm1 \L'Xu,1lly decep
m·e orclllll, lll1ght .1tfrn the w1ngle11 

fcnulc ,1.1,p,. l--lon,111 1, ,111 expert 011 

,exu,11 decept1011 ,111d h.1, done ,ome 
re111.1rk.ihlc ,, ork lookmg ,lt ,exuall1 

decepuw orchid, ,111d their µollinato;1 

in Europe. l:uropL·,111 01 1/,rys orchid1 arc 
.11,o ,e:-.u,d ,windkr, ,111d ,1chicve polli-
11,1t1011 h� !()()Ii ng male ,olnary bee1. 

Female heL',. hm1'L'\'L'r. h,1\'e \\'ing, and 
,o .ire not L'nllrely depende11t on mab 
in thc ,,llllL' ,, .1y Li1.1t Amtralian thyn
n111e t'i:111.ile, ,ire. 111 tlm reg,1rd. the pol
lin,Hor, u,ed h� ,exu,1lly decqmw 
orchid, in All\tr,1k1 µrm·idcd an 111tcr
e,r111g co11tr.1,t to rhme 111 Europe. 
Specifically. hec.1ll\e fi:1n,1lc rhynnine 
\\',hp, .ire winglc,,. chi, gave man extra
ordi11,1ry opportunity to ,tudy ho11 
orchid, lllight ,1tfrcc the model, in the 
mimicry ,y,tcm-the female imern. To 
our knm, ledge. thi, h,1d not been done 
bdi.)re. I )ur111g 1-lorian \ ,·im to Can
berra. I h,1ppcned to be \\'Orkmg on my 
O\\"ll l lh.J). rL'SL',lrCh 011 t1sh (see ··wh,H 
Femalc, Want·· . .\",1111rc .--lw1. Winter 
200..J.). l-101, e\'er. became of my long
,t.111di11g hobby interest in orchids and 
my de,ire to get our of a ,reaming 
aquarium roo111, r-:lori,111 a11d I decided 
ro colLiborate ,rnd \\T ,pent r,,·o \\'ceks 
in ,pring ,rudying ,,-.1,p, ,111d orchid1 on 
l31.1ck 1\ounr,1111. 

W
I Ill (,A OUR IN\'! <;TJ(,·\TIO\' BY
fir,th- tL·,t11w whether male 

,,·a-,p, coukl di,cri1117nate ber,,-ccn the 

,cent of orchid, ,111d tcm,des. Thi1 \\'JS 

an importallt que,tion bec1use we were

interested in ,ecing ju,t ho\\' good the

orchid-;· mimicr\' of females actually

,,·a,. We found tl1 .1t male ,,-.1,p, did not

µrctcr fi:111,de, ro orchid,. lt,1ther. the

two ,,·ere L'qu.illy ,1nr,1ct11-c. ,uggesring

that 111.11c, couldn ·t tell ,rn orchid from a

female b,1,ed 011 seem alone. We then

te,rcd the .1ttr.1ctin·11e" of females 1l1 

the pre,ence ,111d .1h,.:11ce of orchids.
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For rl11, p.1rt ol- rhe expernnem. \\'e ,et 

up re111por.1ry p.irche, of flo\\'cri11g 

orclml, 111 the ,, omll.rnd. We fi.rn11d th,u 
fi..-111.1k, \\'ere 111mr .nrr.1cri,·L· \\'hen re,r

ed ,l\\ ,1)' fro111 orchid, .111d rh.ir rhey 

clicirnl the ,llllOl'OU\ artc11tio11 or 

11t1111nom 111.1le, \\'hen rhcy bcg,111 to 

c111it rhcir ,ex phcro111011c. Fe111.1lc,. 
ho,,·c,·cr. ,,·ere C1r le\\ succcsshil when 

trying ro .lltr.1n the .irrc11tio11 of· 111.11c, 

in .1rc.1, occupied hy tlo\\'cri11g orchid,. 

Ew11 in ,111.111 orchid colonic, conr,1i11-

i11g fi,·c llo\\'cr,. fi..-11ulc, rL'Ccivcd fe\\'cr 

,1ppro,1chc, hy 111.11c, ,rnd 110 copul.icion 

,mc111pc, ch,111 ,,·hen they \\'Crc alone. In 

,l l.1rger p,1tch or orchid,, co111pri,i11g 

rc11 tlo\\'cr,. the ,iru.1tio11 ,,·.1, even lllore 

dire. l)uri11g the course of our expcri

lllenul tri.11,. 111.11c, 11eirhcr approached 

nor .me111pred to copul.1rc ,,·irh fc111.1lc, 

in l.1rge orchid colonic,. 

Frolll our re,ulc,. ir appc.ir, eh.it 

ti..-111.1lc,. ,lt rhc \'LT)' lc.i,r. 111ighr ha,·e ro 

,,·.1ir longer before ,1 p.l';si11g n1.1lc pick\ 

up her ,ccnr if ,he rric-; co acrr,1cc lll,lte, 

in ,1 p.irch of flowering orchid,. How

e\'er, bec.iusc 111.dcs can't rcll the differ

ence bet,,·ee11 orchids ,rnd fe111alcs. ,md 

ce11d ro ,1\'oid are,1, \\'here chey h.ive 

encountered unrewarding flower 

decoy,. fem.de, could. pocenti,1lly. be 

faced wich a challenge. le 111ay be pos,i
blc for fe!ll,1le, ,imply co era,,·! ouc of 
the orchid colony. We ha,·e subsequem

ly found ch.H female ,Htracciveness 

incre,1,e, \\'ith distance a\\'ay frolll rhe 
orchid p,1tch buc for such a small \\'ing
less imect. cr,1wling co a better spot 
away fro111 flowers could still be cmcly,

an issue chac needs to be investigated 
further. At the ,-cry worse. especi,1lly in 

larger orchid patches. fc111ales may be 

unable co elicit any copulacio11 

attempts. It appears. therefore, th,1t the 

orchich' duplicity may actually have 

negative consequence, for the pollinat
ing species. 

Har111 has previously been argued by 

some sciemists a, an essential prerequi

site for driving the evolutionary anm 

race between sexually deceptive orchids 

and their pollinator,. According to pro

po11em, of chi, contro\'ersial cheory, .1 

negative impact on the pollinator 

would lead to the evolution of male 

insect, that ,He better at discriminating 

between flower, and females. Thi,, in 

turn, would place selection pressure on 
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the orchid, to fine-rune ,111d 111,1i11t.1in 

their lllilllicry of fclll.de, ,o they can 

continue co fc.)ol their pollinator,. In 

truth. ho\\'e\'er. there i, ,till much th.1t 

need, co be learnt .1bouc the cvolucio11-

.1ry i11ter,1criom t.1ki11g pi.ice between 

,cxu.dly deceptive orchid, ,111d their pol

lin.1tors. And, although we have found 

th.1r orchid, c.in have .1 porcmi.illy 11cg

,Hi,·e i111p.1cr. we ,till don't really know 

for ,ure whether chi, le\'el of h,1r111 i, 
,1cru,1lly enough to trigger a cocvolu

rio11.1ry .mm r,1ce or. indeed. to keep it 
in 111otio11. Wh,1t i, cert.1in. however. i, 
that both pl.111t and polli11.1tor c111 ill 

.1fford ro re,c 011 their l.1urel, in chi-, ,or

did world of ,ex , lie, .111d phero111011c,. 
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Pollen from Chiloglottis trapeziformis is firmly attached to the male Neozeleboria cryptoides. To 

effect pollination, however, the wasp will now have to be duped by another flower, perhaps in 

another part of the woodland. 
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COR.MORANTS ARE HIGHLY ADAPTABLE l3IRD 

THAT CAN FOR.AGE QUITE HAPPILY IN AREAS 

Cl1....OWDED WlTH PEOPLE. 

I II'� 
T 

BY ERIC DORFMAN 

(Above) Unlike the east and interior of Australia, Pied Cormorants on the west coast 

live and nest in association with the sea, forming large foraging flocks to catch 

pelagic fish. This could be because of the greater productivity of the eastern Indian 

Ocean. (Right) Pied Cormorants readily use built objects, like this pier piling, for 

roosting and foraging, making it easier for them to adapt to human environments. 
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S
l\11(\1 �!-\!(\ \<,<l. \\Ill'\. I 
\\,1, ,nil collecn 11g d,1L.1 for 111� 
J >h.l). 011 corlllor.nn,. I ,,.1, 
ILicky c110Ligh to ll\ c  111 ,1 ll.ll 

tl1.n O\"L'rlookcd \ydncy \ lll.ick \\ ,lll le 
ll,1,·. I he hcdroolll h,1d .1 ,1wn.1nd,1r 
\'iL'\\ ol· thl' \\ hole of rhc b,l)", \\ llh thl' 
llL'\\ ly hudt A LAC hmlgc .1rnl 1:i,h 
1\ l.1rkct, drn11i11.1ti11g the lll.1g111l1cL'lll 
,L·cm·. ( )11c Su11d.1y 111orn111g .. 1, I 
,qt1111tl'll hk.1rtly fro111 111� hcd. I 
11ouccd .1 ,!ll,dl hl.1ck ,llld \\ l11tc htrd 
d1,· 111g umkr the \\",llL'r llL'\l to hu,y 
I', rn1011t llr 1dgc IZ.o,1d 111 ,c.1rrh of 

A LITTLE 

Pieri Con11om11t 

jl'crlin<_r,,; {If t/1c 

Ho111kcsu11ry Ri1 1cr 

111(Ql1t !/{11 Je l/{lfc/1crl in 

P{ljJl/(1 J\cu 1 G11i11e{I, 

11ecessif{lfing {I jl(Ql1t 

01;cr Tbrrcs Stmit. 

\\'h,1rc,·cr ,111,dl prey ir h.1ppc11cd ro 
L'11cou11tcr. It \\·,1, ,1 Lirtle Pied Cor
!llor,111t (P/1c1/c1crc>(Mcl.\' 111cl,1110/c11cos). ot 
\\",1I1ti11g to p,1\\ LIP the opportunity of 
bc111g rhc only pcP,011 I knew \\'ho h.1d 
collcncd t"icld d,n,1 from bed. I fu111blcd 
for .1 p,1ir of bi11ocul,ll",. ,1 ,top \\'.ltch 
,rnd d,ir.1 ,hccr. ,rnd rimcd thL' dur,1rio11 
of ir, di,·L'\ .rnd ,urfacing, for ,1bout I:) 
lllilltllL'\. Thi, \\",1\ ()Ill' \lll,111 d,Hlllll 
po111t of ., ,tudy colllp,1ri11g di,·c p,H
rcrm of 1<.,ur of Amrr.1li,1\ l1,·c ,1x·cic, 
of cormora1m (,1l,o Clllcd ,h,1g,) O\'l'r 
diffcrcm ,on, of ,ub,rr,Hc. looking ,lt 
rhc i111pon,111cc of 111icroh,1hir,H ro 
bcha,·iour. I did chi, \\ ·ork in Ill.lily 
h,1bit.m. from remote tc!llpor,iry l.1kc, 
of oucb,1Ck C\\' South W,1k, to ,0111c 
of the 111mt popul.1r touri,c dc,ri11,u1om 
111 the he,1rt of Sydney. 

rb,111 Sydney prm·idc, ,1 ,urpn,ing
h- l.1r<rc number of ,ice, th,u ,1rc good 

., t"> .., 

for for.1gi11g cormor,11m. Thi, ,.., p,1rcly 
bcc.1me cor111or.111t, are highly adapt-
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,1ble bird, rl1.1t bcco!llc .1rcu,ro111cd to 
the pre,encc of hu111,1Ih ,·cry rc,1dd� ,rnd 
c.111 for,1gc quite h,1ppdy 111 ,lrL'.1, cro\\'d
ed \\'irh people. lr i, 1mt u11Co111111011 to
,cc flocks of Little l ll.1Ck Connor.um
(J )/1c1lc1ffo(()J'cl.\" .\llfriros1ris) ft 1r ,1g111g
het\\·ecn the lcrrie, ,lt C1rcul.1r Qu,1y. or
Crear C:or111or.1m, (/' c,11'/>o) hu11t111g fi.1r
eel, at the l.1ke 111 ll1ccme11rn.1I l',ll"k. In
,1ddirio11. 111,llly of \,dne,·\ \\ ,HL'r\\ ,l\ \
,rill ha,T a high pro;1on1�rn of 11.iru1'..11
,cagr,w, 111e,1do\\·,. ,llld chc,c h.1rbour ,1
greater abu11d,111cc and dt\"L'r,ny of f"i,h
e, than other type, of loc.1I 111,1r111c h,1h1-
t,1t ,uch ,1, ,.rnd or 111,lllgro,T,. Cor-

!llOr.llll\ .ire therefore ,1 L 0111111011 p,m oi 
the l.u1d,c.1pc 01· our urh.111 \\ ,Hen,,1yi. 
c,1wu.1II� dur111g ml.rnd droLighr,. 

T
<l 1(1 Vil \�il'\.I�. ((lit\\ORANT\
111u,t tr.1\"L·I. I he d1't.ll1Cl'' co\"ered 

by Amtr.1lt,rn con11or,111t,. 1f not prodi
uiou, h,· .1,· 1,111 ,t.llld,mk ,lrl' ,nil imprei
�,-c \\'1�h re,pcct w the ,lllHHillt of hm
ule h,1h1t,1t the, 111u,t llL'gou,He. A Little 
J>icd ( 'orn1or:llll t�·cd111g ,lt Parong,i
Creek off thL' I l.1\\ kc,hur: RI\ ·cr nught 

h,l\"L' h,nchcd 111 J>.1pu,1 1c\\ · Cuine,1.
nccc,'1t.lli1w ,1 tlwln mcr Torre1 rwt.� � 

I Thi, "mild he c.1,: tor ,1 petrel or .i pe -

".\I JU \l ', I H, \11 \ \l \l\ll il 2illl•·'"05 
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ic.111. but cormora11t, have modified 

barb, 011 their comour feather, that 

allo\\' air to c,c.1pc. This reduces buoy

,111cy ,111d 111,1kc, di,·ing for food c,1sicr. 

bur it al,o 111c,111, the birds become wet 

to the skin when immersed. l<. .. csting at 

,c,1 i, therefore difficult became. 011cc 

wet, there \\'Ould be nowhere for them 

to get out ,111d dry of
f

. adding ,111 clc

mcm of ri,k to long trips over the 
OCC,111. 

Cormoram, travelling O\·er the ,irid 

L111thc.1pc, of inland Australi,1 face dif

ferent ch,1llengc,. 111 the outback, rain 

is unpredictable and, when it occurs, it 

NA I URF AU\ I RAI IA ',UJ'v11\tr It 2011 I 2110; 

111.iy fill some catchmcm,. or indi,·idual

lake,. but not others. M.iny Like, also

become more saline a, they dry. c,·c11-

tu,illy becoming unproductive fc.)r fish

c, ,rnd hence fish-eating birds.

Droughts and flood periods contribute

to this already complicated pattern,

making a highly variable landscape of

lakes and ,1rid areas. M,rny waterbirds,

including cormorants. arc caught out

by locally ch,u1gi11g circu1mt.1ncc,. and

it is not uncommon to sec whole flocks

of· dc,1d cormorant, ,lt the bottom of ,1

dried lakcbcd. having failed to lc,wc

before they ran out of food and

Black-faced Cormorants are endemic to 

Australia and are exclusively marine. 
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WHY DO CORMORANTS 

ever leave the easter11 coast of Australia, 

(.(ZII JCII tl,e rla11<�ers associaterl with l011g-rlista11ce travel? 

1trengrh ro get to the next loc.1tion. 

Thu1. tr.1,·elli11g to .111d fro111 the c.m 

co,1,t, ,1, corn1ora11t, ofre11 do. c.111 he 

,-cry ri,ky. 

Why. thrn. you lllight ,1\k. do cor

mor,lllt\ e,·er lc,1vc the c,1,tcrn co,1,t of 

Aum,1li,1. givc11 the d,111gcrs .1ssociated 

"·ith long-di,t.111cc tn,-cl; It i, bcc.1usc 

of the 111,1.,.,ive opporrunitic, f
:-
or breed

ing th,ll occur i11l.111d. Afrcr an inl.111d 

lake drie, out, the wet ,oil prm·idc, 

ide.il co11dirio11s frlr terrestrial pi.me, to 

est,1bli1h. When the 11ext flood occur,, 

thc1e pl.i1w; ,rnd the dec1yi11g ,·egctatio11 

An adult Great Cormorant. This species is the 

most cosmopolitan of all the cormorants. living 

in Asia, Australasia, Europe and eastern North 

America. It also lives in Sub-Saharan Africa. 

where it is black and white, like the Pied 

Cormorant. 

release co11\idcr,1blc nutrient, into the 

\\'atcr. The egg, of fr;he, and cru,

tacc,1m that ha,'C lain dorm:int in the 

soil ,1rc quick to 1-cspond, ,1nd in re.ill y 

wet yc.ir, produce huge a111ount, of 

f;Jod th,1t attract hundred, of thom:inds 

of birds. Thi, boom and bll\t cycle does 

not occur 011 the e:i,t co,1,t. A11d, unlike 

the \\'e,t coast, where the w,iter, arc 

cmiched by the cold ,ub,mt,1rctic cur

rent,. Sydney\ \\'atcrs come fro,11 the

tropics. which ,ire \\':ir111 .rnd rcl.1tively 

low in nutrie,m. So, \\'hilc the co:ist,11 

em•1ro111lle11t off Sydney is lllOre stable 

th,rn th,it i11la11d. it is never rich enough 

for large-scale breecli11g. Those few 

colo11ics that do for111 here arc frequent

ly LlllSUCCC'iStuJ. 

Resource avail.1bility is not the only 

problem that besets cor n1ora11ts 

.1ttempti11g to nc,t i11 Sydney. Urb:ini,a

tion is of gre,lt be11efir to ,1 11u111ber of 

grncr.1li,t ,pecic, (both bird, and 111:1111-

111,11,) th,lt turn to 11c,t pred,1tio11 \\'hen 

the opportunity ari,c,. Sc,·cral year, 

ago. I \\'.ltched ,1 tiny colony of Little 

Pied Connor,rnt, tc)rlll on the i,Lrnd i11 

the artificial lake in L3icrntc1111i,1I P ,irk. 

There \\'Crc ju,t a fc\\' p.1ir,. ,111d ,111 built 

llC'>t\ in the Cl\U,lrilla\ and Jaid egg, \,ifc 

frolll tc1-re,tri,1I pred:itol"',. However. 

,hortly :1frcr the colony \\'.l\ est,1blished. 

,l p.1ir of Au,trali,rn ll....wem (Con 111s mro-

11oidcs) inst:illed the,meh-es in the tree

top, ,rnd could be seen h.rnging about 

or harassing the connorants as they 

i11cub,1tcd their egg'>. One by one. the 

ra,-c11s 111,rnagcd to stc,11 the eggs and the 

ground beneath the nc,t-; bcc.1111c lit

tered \\'ith broken ,hclk 111 the end. 

Great Cormorants feeding in the interior of Australia. In inland waters Great Cormorants forage in flocks to increase their chances of finding prey. 
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IIO!le or the COr111or,111t, lll,111,lged to 
produce ,111y young. 

C:on·1d, crm,, .md their rel.n1,·e,-

Bru,huil i >o,,um, ('Ji-irhos11ms 1•11l1wr11/,1) 
,11,o take their toll 011 the young of .111y 
hird, tlut llL',t \\'1th111 tl1L'Jr re.1ch. All 

,ire 111telligelll ,111d opportuni,tic. .111d ti1L·,e ,pecie, comnbute to 111hmpn,1hlc 
frequently lll,1ke .1 good h\'111g ,11no11g,t 
the urh.m h.ickdrop of Sydney. i >1ed 
C:urr,1\\·011g, (Sln'J)('/'<l ,1!r<1rnli11,1). Au,
tr.ih.111 M.1gp1e, ( Cy11111or/1i11<1 1ihirc11) .md 
other, have .11! incre,1,ed 111,1rkedly in 
the p.1,t decide,. in re,pon,e to the 
gre ,lln ,1,·,1il.1bility of exotic fruit in g,1r
dell', around the ciry. Con·id,. lll ,1ddi
rio11. ,upplcmellt their diet \\'ith rhe 
egg, of 11e,ti11g bird, bur they do ,o ,·ery 
ef1iciently, \\'ith jmt one or t\\·o i11d1,·1d
ual, h,l\'ing ,1 L1rge effect. Siker Cull, 
( L,1n1s 1101 1<1choll,11ul i<1c). 13ro\\'n lt,ll, 
(i<.,11111s 11or1 11:l!ims) ,llld eve11 Co1n1no11 
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co11d1tiom i()r breedmg ,111d .ire 1nore 
.1bund,111r in urb,111 ,etti11g,. 

With ,uch diiTL·1-c1ice, in l.111d,c.1pe 
ch,ll',1cter and opportu111t1e, bet,H'en 
h.1hitat, "·hne cor111or.111t, occur, I h.1d
.111 ide,1 th.1t connor.111t, \\ ne proluhly
,1d,1pt.1blc enough to ch,lllge the ir
beh,l\'1our in rc,p01N: to loc.d condi
t!Oll',. I ,,1111plcd for,1ging 1ncthod, ,111d
microh,1bir,H choice throughout gre.Hcr
\ydncy .rnd comp,1red the111 \\'ith ,itL',
in outback l'\\' South W,1lc,. looking
ft>r ,111 i11dic.1tio11 of \\'h,ll Clll', cor-
1110r,111t, me to loc.ue prey 111 the d11Ti..·r-

enr h,1bn,m. Wli.n I found demo111rr.H
ed cormor,111t, to be , er� ,1d.1pr,1ble 
111deed. 

O
'- 1111 ((l\\l, \\III IU 1111 \\.\!ER
i, clc.1r, both ( ;re.H ,111d Pied P/i,1-

l,worc>r,1., l'<1ri11s) ( · or111or.111h \\ l11ch

prn11.1rily cat l.1rgc ,clwolll)g fi,hc1 for

,wed ,in.rh-. .111d ,1..,.,on.ncd "1th p,uchei
"' "' -

I of,e,1gr.1,, "itlllll creek, th,H h.1d ,1 h1g 1 

proportion or ,e ,1gr.1" lllL',ldO\\ '· L irrk

I>ied Cormor,111t, (\\ hich e.1r pr i111,inh

cr,1\'fi,h ,llld other botrom-d"dhn�

cru-,t.JCL'.111,) did ri ll' ,.11m'. In the murk�
. 

I I I ' I .. ,. ·r Grt'Jt\\',Her of Ill ,llll .1;..e,. 10\\L L · 
.rnd P ini Cormor.111t, for,1gcd 111 l.n�e 

flock, not ob,·1ou,h ,1..,..,oci ,wng "1rl1 

' 
· 

·. I 11re,1d..111\' phy,1c.1I ch,lr.lctl'l'l',[ll '· I 

"- \ I l ll I \ t , I ll \ I I \ \ L \I \I I It '"' • cl ;
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A Little Pied Cormorant in the typical wings

spread drying stance. 

they appe,1red to be f<:1raging more or 

le" r,111do111ly, u,ing one another as for

aging rne,. Flocking connoram, spenr 

longer .it the ,urface, appearing to 

\\'.Jtch until one of the flock was suc

cc,,ftil, and chrn 111obbing that spot. 
Little J lied Connorams. however, did 

not flock. but cominued ,earching for 
invertebrate, fi-0111 among the aquatic 

1·egetatio11. 
Why ,hould Crear and Pied Cor-

111or,111t, ch,111gc their behaviour in dif

ferent environment,' It seems to be 

related to 11·,1ter clarity. When the water 

i, clc,1r. individual cormorants can find 

'\AfUJU AU\lltAI IA \U1\lMI R 21HI-/ 21111'i 

I HAD AN IDEA THAT CORMORANTS 

'11
1Cre pro/Ja/J/y arf apta/J/e enough to change their 

/Je/1avio11r in response to local co11rlitions. 

11,h by rhe1meh·c,, or by ming the e.1,i

ly recogni,,1ble cue of '>L'.1gr;1,, \\'ithin 

which 111,my t1,hes '>eek ,helter. 1 lowev

er. when the water i, 111urky they c.111-

not sec the prey .mcl h,1vc to guess, 

upping their odd, by choming .1 ,pot 

th,1t 11·,1, rcccmly succc,sful. In the 

Nethcrl.1mls, Crc,1t Connor.um h,1vc 

been ,een co change their feeding p,lt

tern from single- to flock-for,1ging ,1, ,1 

l.1h· they mcd beu111e murky, lending

,upporr to thi, ide,1. Lierle ]>ied C:or-

111or.111t,. hm1·e1·cr. do not change their

ti:)r,1gi11g behaviour bec.ime their prey.

whether on the coast or i11l.1nd. ,tick, to

the 111,1rginal vcgcution. Little 131.ick

C:onnora11ts also do not alter their for-

Australian Cormorants 

Classification 

.iging bch,1viour. They forage in flocb 

wherever they occur. n .. eason, for 

flock-foraging inland would be the 
same as for Cre,1r ,111cl Pied C:ormorams, 

bur why ,hould Little 131ack Cor-

111or,1nt, ,till flock in the cle,1r water� of 

the coa,t? One reason 111ight be that 
their m,1i11 prey-,111all ,chooling fish

i, 111ore c,1,ily c.iught from flock,. per

haps by herding the fi,h. It lw, been 

,peculated th,1c there i,. in fact, ,1 111ini-
111um flock ,ize th;1t Little Black Cor-

111orants require co fc:)r,1ge ,ucce,,fully. 

The 111mt i11terc,ting p,irt ofthi, story 

i, the notion that Crear and Pied Cor-
111ora11ts change not only their for,1ging 

cue,. but the nature and ,cile of features 

Family Phalacrocoracidae, genus Phalacrocorax. Five species: Great 

(P carbo), Pied (P varius), Little Black (P sulcirostris), Little Pied (P 

melanoleucos) and Black-faced Cormorants (P fuscescens). 

Identification 

The 5 species are separated by a combination of plumage colour 

(black or pied), colour of facial skin (black or yellow), and size. 

Habitat and Distribution 

Marine, coastal and estuarine. Great, Pied, Little Black and Little Pied 

Cormorants breed inland and on west coast, occurring throughout 

most of Aust. where sufficient water permits. Black-faced Cormorants 

primarily coastal. 

Food 

When foraging pelagically, mainly fish and marine crustaceans. 

When inland, native and introduced freshwater fishes, frogs,

ducklings and other vertebrates. Little Pied Cormorants unique in the

groups by feeding primarily on crustaceans.
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till'� U\l' Lo l'Xtr,1ct i11forn1.1t1011 1i·0111 
their ,urrou11di11g,. \c,1gr.1\\ bed, 
cl1.111ge ,lo\\'I�. 011 the ,c.1lc of decide,. 

,111d the prl'\l'IKe of fi,h "ithi11 tl10\l' 
bed, i, rl'.1,011.1hly predin,1hk. -1 hcrc

ltHl'. cormor.111t, ll\e thi, ge11cr.d llll'.l
,urc of the loc.1tio11 of ti,h .1, ,1 guide ro 
\\ here to hu11r. It\ ,1 hit like looking i<H 
the OpLT,l I lou,e .lt Circul.ir Qu.1y. 1r 
you kill'\\" \\·here it \\".l\ ti\·e ye.1r, .1go. 
you could ti11d your \\',ty b.ick by hc.1d
i11g 111 the r ight ge11cr.1I direnio11. 

( 'on11or.111t, fi.1r.1gi11g 1111.rnd. 011 till' 

othn h.md. ,lrl' looking for .1 rl'\Ource 
th.n ch.rngc, u11prcdict.1bly onT ye.ir,. 
d.1y, ,111d hour,. They need .1 preci,l'.

rl·,pomi\"l' cul' rl1.1t c.rn keep up \\'ith
ch.mgi11g co11ditio11,. Thll\. the ,ucn·-,..,
of ,111other flock 111e111bcr gi\·c, them
i11ftir111.1tio11 fro111 the l.1,t fe\\' ,eco1Hl,
i11 .1 ,p.1cc of ju,t .1 couple of llll'tre,.
l111,1gi11c if you \\'.lilted to ti11d .1 Mr
Whippy \·,111 ,1, it trundled through the
hc.irt of l"0\\'11. En·11 k110\\'i11g \\"hl·n: il
\\·,1, I :'i llli11utc, c.1rlicr \\·ould not gre,ll
ly i11cre.1,c your ch.111cc offi11di11g it. l11
ch.rngi11g fi-0111 011c cue to .mother. cor-
111or.111t, llllht ch.rnge their hch,l\·iour.11
rc,po11,c, .1' \\'CII ,b their perception of
their c11\'iro11111c11t. Thi, dc111011,tr.llc, ,1 
rem.1rk.tblc .1bility m ,1d.1pt. \\·hich 1m1,t
ccn.1i11ly contribute to their ,urvi\·,d.
e,pcci.dly i11 ,1 ,etti11g .i, difficult to pre
dict .1, ,1 large city.

1 11\\1 IUlli'-11� \10\11) l()Wllll/\.(,1() . 

l'\\' Ze.d,llld. \\·h1ch 1, .1 lm·cly cny 
1f you lih· \\'i11d. l11 ,1dd1tio11 lo 111mt of 
1he cormor.111l ,pec1e, th.n l':-.i,t 111 Au,
tr,di,1. l'\\. 7A-.il,rnd bo,1,h .1 kw 111.1r

\'elloll\ ellllc111ic,. The 111mt ,pect.1cul.1r 
of the,e-the con11or.111t,' .111\\\'LT to ,1 
bird of p.ir.1di,e i, till' Spoued Sh.1g 

(J>l,,1/,1cTo(ort1x ,,1111oi1111.,). It h.1, p.1k yel

lm\· lc·et ,llld it, he.id .111d neck .ire bl.1ck 
with .111 iridc,LTlll green ,hL·e11. I 011g 

bl.1ck cre,l\. \',tguel� re111i1mCL'lll ot 
Eh-i, i'rL·,ley. ,it ,ltop ,I hrigln green r\Ce 
.111d thro.1t. \\·itl1 electric blue l'ye ring,. 
The 1-c,t of it, body i, Co\·crL·d 111 hil, of 
1:m·11 \\"ith hl.1ck ,pot,. \',1riou, ,tTlfll', 
.1llll ,l dmti11g of long \\'hite plu111e,. 

Thi, rc111.irk.tblc bird i, loc.1lly c0111111011 
throughout New Ze.11.rnd i11 m.1ri11e 
. 111d co.1,t.11 \\',Her,. I lcre it .1ppe.1P, ro 
lc'l'd 111,1i11ly 011 ,111,1II pcl.1gic cru,l,!Ce.111, 

.rnd fi,he,. ThL· comcr\',1tio11 ,t.nu, i, 
currcmly hc.1lthy .. 1lthough ,011ll' lJLIL'\
tio11 cxi,t, ,l\ to the lo11g-ten11 dic·n, of 
111.1ri11e far111i11g. 

Welli11gto11\ \\'e,nhcr ,end, 111.111y 
people indoor, for exL·rci,e .111d I .1111 110 
exception. Fortu11,1tcly. there i, .1 l·ine 
pool .111d gy111 r ight 011 the \\',Her lll'.lr 
111y home. The other d,1y. I \\'.1, ped
.dling ,l\\·ay 011 .1 ,t.1tio11.iry bicycle 
enjoying the \·iew from the \\'i11dm\· 
\\'he11 ,1 Spotted Sh.1g bL·g.111 for,1gi11g in 
the \\·,uer right belo\\' 1m·. The ti111cr 011 

A Pied Cormorant spreads its wings to dry alter
a swim. Unlike waterfowl. cormorants attain 
nearly neutral buoyancy by having feathers that 
become wet when immersed. This 
characteristic stance helps them to dry out 
again and may also aid in digestion. 

the bike would h.ive 111.1dc a perfect 
,ropw.1tch. Pity 1'111 not ,rill collecting 

d.1t.1.
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A l�ne G
_
reat Corm

_
orant ca

_ptures an eel. Cormorants frequently take very large prey. This is made possible by their extendable gular (throat) pouch, 

which hmts at their evolutionary relationship to the pelicans. 
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Fort TH 35,000 YEAR THAT PEOPLE 

HAVE LIV D TN TASMANIA THE QUESTION OF 

HOW THEY MANAGED TO SURVIVE 

IN THE COLDEST OF TIMES IS ONLY NOW BEING 

INVESTIGATED. 

ICE-AGE 

HUNTERS 
of TAS _____ IA 

BY RICHARD COSGROVE 

E
ACI I SUMMElt, THOUSANl)S OF l'E(WLE IN TASMANIA 

flock to the beaches, the river valleys or the 

mountains to take advantage of the warm weather, 

long hazy days and good fishing. Before vvhite 

settlement, Indigenous Tasmanians also moved about on a 

seasonal basis, selecting from a wide range of foods that would 

become available only during the summer months. It was a 

time of social gatherings, a time for meeting obligations, and a 

time to exchange information and material items. In contrast, 

winter was a lean time; a time marked by icy westerly winds 

and the mournful cries of Tasmania's IJlack Currawong. For 

the 35,000 years that people have lived in Tasmania the 

question of how they managed to survive with the changing 

sea ons in the coldest of times is only now being investigated. 

Welcome to the last great ice age. 

A Bennett's Wallaby sits out a snowfall. Analysis of the seasonal growth bands (annuli) in 

fossil wallaby teeth suggests, incredibly, that humans were hunting in the upland cave sites 

during the coldest periods of the last ice age between about 23,000 and 18,000 years ago. 
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T
ASt\\ANI I IA', 0 1E OF 1111· RICI 11-'sT 

ice-.1gL' ,1rcl1.1eologic.1l rL'Cords i11 
rhe world. Mmr of rhe sire, .ire i11 lillle
srone c.ives .111d .1re fou11d i11 wh,1t is 
cod,1y rhe de11se te111per.ire r,1i11foresrs of 
T.1s111.111i.1's rugged ,ourh-\\'e,r. The veg
er.1tion re111.1im .1 re,t.1111enr ro rhe co111-
I11011 geogr.1phic her ir.1ge of T,1s111ania, 
New Ze,1l.111d .111d South A1nerica. 
which were 011ce pan of rhe Concl
wa11,111 superconrinent. However. :tbout 
165 111illio11 ye.1r, ,1go they beg,111 co 
drifr .1p,1rr. i,0L1ring Tas111,111i.1's unique 
(1un:1 and flor.1. 

Hu111ans didn'r Ill:tke it to T.1s111,111i,1 
u11til the isL111d bec.1111e connecred to 
Victoria \·i,1 the 13.iss land bridge. This 
for111ed when huge qu,111tiries of se.1w;i
ter were locked up in the Arcric ice 
sheets. ;illowing people to w.tlk across 
rhe exposed pL1in. Then. ,1bout 
I -U)00-13.000 ye,1rs .1go. the ice 111elt
ed ag;iin ,111d the se,1 rose. cutting Tas-
111.rnia off for the Lm ri111e. everrheless,
Aborigin,tl people were .1ble ro walk
with dry feet ,JCross this tL1r. arid ,rnd
\\·indy pi.tin. for ,lt least 25.000 ye,irs.

During rh,n time the \\·orkl w.1s in the 
grip of rhc last great ice ,1ge ,111d much 
of rhe highlands of Tas111a11ia \\",1s cov
ered in per111 ,1111�nt ice, \\'irh ,110\\' ,1 
COill111on fe,1ture of the IO\\·lamls. Win
ter temperatures were probably as Im\· .is 
- I 3°C while ,u111111ers \\·ould have been
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cool .111d ,ho1-r. Few tree, gre\\' .ir rhi, 
ti111e .111d 1110,t of the region \\·,1, ope11. 
wirh p.nche, of gr.ml. 111d .rnd ,edgd1ml. 
This l.mdsc.ipe w.1, very different frolll 
rh,n of rod:iy, being covered .it rllL' low
e,t elev,1tio11s wirh wger.nion th.1t 110\\' 
only survive, 011 so1ne of T,1\111.111i,1\ 
highe,t 111ou1n,1im. 

M.111y of rhe li111e,to11e ewe ,ire, \\·ere
occupied hen\·een .15.00() ;i11d 13.(HH) 
ye,ir� ,1go. being .1b,111do11ed ,1fter r.1i11-
fore,t ,pre.id .Krn.,., the region ,It the end 
of the ice .1ge. Thq• co11t,1i11 ,t.1ggeri11g 
.11nounrs of stone tool,, ,111i111.1l bone,, 
ha11d-ste11cil .1rr. ch. 1rco.tl fi-0111 cooking 
fire, .rnd bonL' i111ple111ent, fc.)r piercing 
skim. It i, not u11coI11111011 to find 
250.00() bone, ,111d -HUHHl ,ro11e tool, 
in k,, th.111 ,1 cubic 111etre of ,oil. ThL· 
111,1jor huI11an prey .rni1nal wa, lk11nerr\ 
W.tll.1by (.\ lan-01111s rt(/;\�risrns rt(/;i�risms).
It .lCCOUil(� for .1bout 70 per cent or the
,111i111,1l bone found in the c.i\·e,.

ThL' 11uI11ber .rnd type, of bone, 
found i11 the ,ite, tell m how w.1ll,1hie, 
\\·ere butchered ,111d \\'hat p.irr, of the 
.1ni111.1l, \\·ere eco110I11ic.tlly iI11porr.111t. 

or.1blc ,ire the low 11u111ber, of \\·,tll.1-
by cl.t\\''> .rnd t.1il hone, i11 rhL· c.1w 
depmit,. rngge,ti11g th,it hunter, \\'ere 
,ki1111i11g .111iI11,1I, .rnd extr,1cri11g thL· 
,ine\\·, ,rnd 111.11TO\\' i11 the field before 
tr,111,porting the c.1rcm b,1ck ro the rock 
,liclter�. The cLl\\'\ \\'ere prob.1bly 

Western Tasmania is rugged and mountainous. 

Many of the plants that grew in the ice-age 

valleys 25,000 years ago have now migrated to 

higher altitudes while forests moved from the 

coasts to colonise the inland river valleys, 

displacing many of the human food resources 

when the ice age ended abruptly 10,000 years 

ago. Greenland ice-core data suggest that it 

ended in less than 20 years. 

,rrippL'd off \till ,Ht.Khed ro rhe ,ki1h 
,rnd di,c.mkd. \\'hile \Ille\\', ,rnd far 
\\'ere extr,1ned ti-0111 the h,1,L' of the r,11I. 
Al,o nor.tble i, the pre,L'IKe of l.irge 
qu,llltitie, of broken long hone1 ,uch , 11 
the rihi,1 (,hi11ho11c) ,Jllll tc111ur (rh1gh
bo11e) in the depo,ir,. ·1 111, ,uggL'1r1 rh,u 
people \\"L're cracking open rhe bone, 
fc.)r 111,11-row. ,lll i111porr.11H 11urrinon.1l 
requireillL'llt fcJr living III \Ub,UH,lff[I( 
condirio11, \\·here pl.lllr c.irbohydr,HL'I 
\\·ere r,ire. he,L' re1n,1im thm giH' m ,lll 
imi.rl1t into rhe belu\·iour of e,1rh- mod-� 
ern hu111,111, \\·ho \\·erL' . .  lt rhi, rime. rhc 
111mt ,ourhL'rly people i11 the \rnrld. 

One of thL' e11duri1w LJUe1riom rl1,1r � 
,1rch,1eol,wi,t, h.1\T ,oLwhr ro ,111\\\·cr ii � � 
\\·hether rl1e1e people \"1\lted rhe l1111e-
�rone c.1\·e, ,e,1,011,1lly ,rnd. 1f ,o. \\·,11 n 
reguL1rly or i11tern1irre1nly; lniri,11 ,ug
ae,riom b\· the LitL' Ith\·, jone, (f\u1-

�-,1li,rn l.1-tion,11 Un1\·e1<,r�:) \1·ere th,ll 
people eirl ier li\·ed 011 the B.1,,i,111 J >L1in 
or in \\·h,1t rod,1\· i, Victori.1. ,llld 111,1dc 
-,e,1,on.tl for,1y, i; iro tl1L' toe of Au,rr,ih.t 
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"lunn; t11 ... , .. ,.�·ril,"�· r:i1..': t ,. r ... "tu n111; 
.H rh , :1-: ,.· ,.::,:11;;1. T'l!, uuJ' f' ·r
t�"1..·t ,-"n,, ,1ri....-.... " :i ...... , .... 'T\ \..l,i,..i ,, UHt"r, 

'' -
\\"t"ft" .h.·"·1...,1:lt'J?1:�\.1 �,, r1 ... "r'-·'-" ,r"-1r1n,. 11. .. -t" 

.rn,l ,n,,,, R,·,, ., ,-i, ,'ll l;r,'c' 1L11hi ,llhl 
.-\nr.ir · i-- ;,·,· ,·,,r,·, lu, ,hl''' n due clw 
,,'l1rkl ,, .1, mud1 ,c,1rm1,·r .11hl 111,ublt· 
dunn; chc- t,· .1;,·, The- 'l'llthnn 1c, 
,he- r ,,·,,u: i h.1, ,' ,",t'.llhi ·,i .H d11, m11 
t;,_1rcm; , ,.,, ,·,,isi ,, ·, .111 ,·urr ·nc, llf' eh · 
T.1,m.m1.lll ,, ,·,, ,·,,.1, . T,, b 111 eh •
rtISSc', Ct',r.llll ,,c· ,,, nh-\\ ,c [[! T.1,m,1-
111.1 \\l1Uk h.!\< rr,Wt', \. n· ,lull 'llg
lllS- c-,· n rn eh,· r ·Lm,·c- , 1111I c-r ,um-
111c-r , ·.1,,,n. 

Ech1w;r.1?h1, ,,b,c-n·.u1l111, 111 rhc 
c-,irh- l 111 ,, ,uF f'''rt chc- lll'Cll'll l,r· ,c-.1-
1011,d u, • ,,,- eh · I 1;hl.lll, .1rc-,1, l, T.1,-
111.rn1.lll .-\l ,,n;lll.l f'<',,plc-. l 11 -\c- d n
,1·.1, ,lurm; eh' 'f'rtn; .rnd ,umm ·r 
111onch, ch.1 _-\ ,1n;i11.1I pc-oplc- llll'Yc>d 
rolll eh' c,1.1,c, !!He) the' h1;hl.rnd, (0 

c.1tch b1r,k c,,lkc chc-1r c-g�. hum.
drill · he• ,1k,1h,,lic ,JF from C1dc-r
Cum E11,,ilrr11s _;111111 JI1L llUlllCJlll
,,K1.1I ,·onll<'c 1,,11,. The-,· .1ppc>Jr co h.1,·c
be-en 11w,r nwbil • .H chi, nmc- o · rhc
\

°

t\lr. 

The- quc-,non or· ,, hc-rhc-r eh 1, p.1rca11 

h ·I er 1 · ,,r I unun, urmg chc- 1cc' 

,l>.! · ,, .1, ,,n rh.H my -l,llc'J_..'llc', .md I 
,,. ·r • 111t r ,cc-,! m m,·c-,n_:Jt111..:. \'Cc-re
eh·, F ''f'lc ,1rnply l,-ppor-nu11,n,· 
humn->.c,Hhc·rc-r,. Lir>.cch- ,H eh· rncr,·y... ... . . 

,,r· the ·m·1w11mc-m. l,r di, chc-,· "·,-
t ·11unc.1lly f'Lm ,wc-r 1,,ng-c rm ,ub-;i,
c llct' c,·dc-< Forcun,Hck the ,,·di- ,rc-
,c-n·c-d b,1m· r rn,1m, ,llll tc'cth ,,r Bc-n-
11 ·cc·, \"C1IL1h· hdd ·luc-, co .11M,·c-r 111; 
chc-,c- 1uc-,n,1m. 

B
E', 'sETT·, \'\ °-\LL-\BY. L·,uH IT
numl.rnd cousin .\l,i.-r,,,,,1., n1 ;,. 

_.,:ns.-11., /,,111 ·,1,11111.< ,, Inch rc-c-d, 
throughout rhc- ,·c-.1r. g1,·c-, birch nui11-
h- bc-rn·c-c-11 Fc-br 1,m.- .md \ l.1rd1. \'Cc
rc-.1,onc-d clue. it ,,·c- found .1 high pcr
cc-m,1gc- of. ,J,·. 011c--yc-,1r-old ,,·.1lbb1c-,
m the ,nc-,. ,,·c- could conclude cfut
people ,,·ere using the imc-rior ,·.11lc-y,
during ,urnma ,lll cJrly .1ucurnn ,1ncc
by chc-11 the embryo, or the prc-nou,
yc- .ir ,,·ould ha,·c- dc-,·c-lopc-d u1co _1oc-y,
.md mochc-r, ,,·otild h.1,·c- ,·otmg-.H
fooc.

To determine- ho,,· old the ,,·.1ll.1b1c-, 
,,·ac- ,,·hc-11 the-,· ,,·c-rc- · illcd. .rnd 
therefore' c'Stim,H<:' the time of \·cJr that 

people ,,·ere hurmn;. Jun _ en l.1 
Trobc- L·m,·c-rnrY Jn:! I loo ·c-J ,1c the 
mobr c-n1pc10n p.1ccc-rn m rhc ,,·.tll.iby 
jJ\\·, .. md compJrcd chem ,,·ich 1110 c-rn 
Jm11ul, oc· kno,,·n .1gc- Jnd dJtc-or:. 

dc-.1rh. d,1u ·ollcct<' by . 11 ·c- Dric-·,c-n
T.1smani,m .'-:.1c101ul P.1r -, ,md \,.ildhte
t'rYJC<' ri.1r h1, \ \J,cc-r ·  rhc-,i,. The-

modern ,.m1plc mdu <' ' chou,Jn , o · 
,,·,1ll.ib1c-, k1llc-,i by locJ.l hunca · rrom 

t �<'rent p.1rc, or· rhc- tJt<' .m 1t1 1·Jn
ou, ,c-.1,011,. and chc-11 agc-,i ,lt dc-Jth by 
the .'-:.morul PJr · ·  Jn \'\.ildlire a
ncc. Thac ,,·c-rc ch.1Uc-n_..c-, co rhis 
,ruL y bcc,lLh<' ,, Jll.ib1c-, vnly c-,·a hJ,·c 
tour rnol.ir, \ 11-.\ I-+ in their lire rime-. 
\ I l appc-,m ,lt 9 month,. \ 12 Jt l 5- l -
monch, . .\l.3 ,lt 2.9-.,.5 yc- ,m. ,md \I-+ ,H 
� -6 ,·c-,m. Thu, the ,1gc- or· ,minuls 
beyond the \ I . ,c.1gc- cJ1111oc be- dc-cc-r
mi11cL1 by moLir c-rupt1011 .. -\, the ani
rnJ.l, ,l_..<'. the moLir, progrc-·, and push 
,111 cc-c-ch in chc- _1.1,,· orn·.mi. Thu, rhc
Jccur.1c,· or· the .1gc- c<mnacc-, b.1,c-d only 
on molar c-rupnon 1' lumcc- :I co cho,c
,minuls ,·oungc-r thJ11 ,ix yc- ,ir,. 

Jun .1nd I found 110 \\·Jll.ibic-, less than 
.1 year old cho-;c- in the ,\ I l group . and 
,o concluded ch.1r people ,,·c-rc prob.1bh-

Bone points finely fashioned from the leg bone (fibula) of Bennett's Wallaby were used as awls an� needles, People_used these too_ls to pierce skins to
mak I th. Th · I t f. t made between 31 61 0 and 27 160 years ago and occur in the archaeological record until about 3,000 years e c o  ing. ese imp emen s were 1rs , · 
ago when they appear to have dropped out of use. 
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1.irgcly ,ib,clll during l.irL' ,u111111er ,llld
,iuru11i n. n·crthcle,,. \\'l' fi..·lt cerr.1i11
Li1.ll people \\'Ou Id h.1\'c mL·d rhc,c ,,.d
ley, 011 .i rqic,H-cd b,1,i,. t.1rgcti11g the
gr,1,,l.111d p.nchc, eh.it ,,·.111.ibic, ,ire
.1ttr.ined ro. So \,·ith my colle,1guc
Anne l )ikc- I ,iy of V,m,1r College. L'\\'
York. I colllp,ired ,in e,·e11 l.1rger ,,1111ple
of \\ ,1ll.1hy j.i,,·, to .111orher ,cl of mod
L'rn l11111t111g d.ll,l. .ig.1in kindly ,upplied
hy Mike l)rie"e11. like h.id ,rud1ed the
,1gc p,1tterm of modern ,,·.1IL1h1e, killed
under ,itu,rnon, of high ,llld Im, hunt-
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•Bonl'can 
a Kutikinn cnvl' 
a W11rrl'l'll c11,l' 

ing-prL'\'>urc,. ,111d found ,1 ,tnk11in dif
kre11ce. I 11 popu l.itiom ,u hjenL:I to
high le,·cl, of r.111d0111-.1acd humi1w 1
lo\\'er proportion of old�r (hrgcr) :1�i�
111.11, 111,1kc up the ,1gc profile of tho,c
killed ,,·hen co111p.1rcd \\'ith popul.Hioll',
,uhjccted to lo\\' hullling le,·el, (,cc di,1-
gr,rni). Thi, 1, bcc1me 111 hc,1,·ik hunt
ed popul.nioll',. 111mt of the big;cr ,111i-
111,d, ,ire rc11i on·d. forc111g h:1;llL'r, to
t,ike ,1 higher proport1011, of \'ou1wcr
,lll llll,lk 

. ,., 

\Vhrn ,,·e looked at thL· .1gc profile, of

The top two graphs show Bennett's W 11 
I . 

a aby 
popu at1on structure under high and 1 
I 

. ow 
iunt1ng pressure. Both males and le 1 . . ma es are 
killed, but under higher culling rates 1 . , ower 
proportions of older �nimals make up the 
groups. The reverse 1s true for low h t· . un 1ng 
pressure. (Data supplied by Michael O riessen I 
In the bottom graph the three archaeol . 1 · . 091ca 
sites show an age structure similar to the 
results of low hunting pressure. 

I(>() j.1,, , frolll three ,1rch icolo<>i(·ll · · ,-, , t,irc
'>llL',-W.11-rce11 . 13011c ,rnd I<unk in.i
C:1,·c, ,,e found ,1 higher proportion
ot older ,rn1111.1I, .. 1 p,ltlcrn ,mul.ir to
the lllodern l<l\\ -hunt111g d,na. l l11S 1, 
COll',l,tL'lll ,, llh 1rreguL1r period, of
hunting ,ll ld 1' ,upportnl hy I<)\\ dcpo
,1t1011 r.Hc, 111 tllL' c.1,·c dep<hir,. In 
,ome \ILL'\ ,l\ llltle .i, l\\'O ce11t1111ctrc, of
cultur.il dq10\ll per I .( HHl ye,u-, ,,·.i, l.ud
dm,·11 . \Xie do 110L k11m, e,,1cth- h<m
long people c,rn1ped ,ll the un·� ,mcc
,, e c.111110L 1de11uf\ 1mll\ 1du,1I hummg
cp1,otk, ,, 1rl1111 the dq1m1t,. L'HT�
thele" people 111,1� 11.i, e  hunted m ,1 
gr.1"� p.llch l(ir .1 nulllber of,,eek, but
then they 111.1� not h.1,·e returned for.
,ay. up to .i dcc.1dc. gi ,·111g the ,,,1!1,111\
popu Llll()JI li Ille lO reCO\'Cr. ,he d.it,i
,11,o cl.1rif1ed ,1 quL·,uo11 J1111 ,rnd I r.u,cd
,1bout ,, hcthn .illt lL'lll hulllL'r, wok
\\',1ll.1b1c, 111 propon1011 111 ,, l11ch the, 
e11cou11tL'l'L'd thelll. or ,, hether the,
delibcr,ndy ,elected p,1rncul.1r ,per1L''
,111d ,1gc group,. lkr.1u,e the modern
low-hu11t111g profile clmcly 111,nchcd
the .1rch.1eolog1c.1I d,1t,1. 1t ,cc1m th,n 
,,·,1IL1hic, \\'ere t.1ke11 in propornon 111 
,,·hich rhey \\'l'l'L' CIKOU 11tered Oil the 
L111d,c.1pc. There i, .il,o ,ome e,·1drncc
to ,ho\\' .111nc11t hu1llL'r'> rook ,1 rcl.i
tin·ly h1ghn JK'J'CL'11t.1gc of older ,,.111.!

bic, ,, hen comp.1red ,,·irh modern
popu Lnio11 d,ll,l. 

Ag,1ill\t rhi, gc11L'r,1l hu11t111g ,cen.mo.

,,-c ,,·c1-c keen to under,c,rnd the rruc 

age, ofrhc hurncd \\ ,1llahie, rhrough ,lll 

,111aly,i, of.rnnuli l.1id dm,·11 i11 rhc roor,

of \\'alL1by ll'L'th. Annuli ,m· ,1 hit hkc

tree r111g, .iltcrn,1u11g d,1rk ,llld light

b,rnd, th,ir record ,c.i,011,11 gro,, rh ,ind 

hence not onh .we bur .il,o \L'.1,on of
. ,., 

de.ah. Anne Pike l.1> 1dcnnf1cd ,umuh

in lo11gitud111,1I ,L'CllOll\ of modern ,, .11-

bb,· tccrh ,, 11<1,c ,we .rnd ,t-.1,on-ot:. 

de,;rh ,,·ere knm, 11. ;,L' rhen comp.ired 

thc,c p.lltcrm "nh I<> ,111c1L'llt JI'"

from \V.11-recn ( ',i,·e. I he rc,ulr, ,,·crL' ·1

'-\IUILI \L\IIL\11\ \l \!\\Ill 2 •'• ',; 
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ioLil ,ur pr 1,e .rnd r,lll cou,ner to our

L'\)1l'C!.1(10ll\ h,l'>l'd Oil e,irJy L'th110-

gr.1pJ11c oh,en-.111011, ,rnd i11tu1t1011. 

•\tn,11111gh·. 1 he ,1n11ult ,ho\\ L'd th,ll, 

du, 111g till' l.1,t 1n· ,1ge. people hunted in 

iJ1c,L', upL111d ,.dky, n1mrly het\\'eL·n 

,nrltlltllt .1ml ,, 1n1cr e,1rl� ,pnng: 111 mher 

\\llrl1'_ dt1rtng the \'LTY COidL'',t til11l''> of' 

rhc ,c.1r. All ,,.1IL1h� ,1ge group,(,, nh the 

L'\LL'puo11 01·, L'r\ young w.dl.1b1e,) ,, L're 

rcprc,c111ed, 111clud111g young .1dulh .md 

,1 J.irgc propon1011 of older ,111i111 .1I,, cm·

L'rtllg rhe fi,11 r,u1ge fro111 ,ix- through to 

rcn-,c,1r-old ,, .dl.1b1c,. I h" ,uggc,l\ .1 
rd,l(l\"L' LkgrL'l' Of pre� \l'kCllOll 011 the 
p.in of rl1L·,c hurllcr,. b,l\cd 011 ',Ill'. qu,1l
n, ,llld 1:n co11d1uo11. 

",o ,, hy did ln1111.l11, 111m·e irno rhe,c 
upL111d locn1011, dur ing the colde,r 
p.1rn of the , c.ir; I r " proh.1bly be,t 
L'\pLuncd 111 tl' rlll\ of opu111 ,1I f<.lr.1gi11g 
11r.1tL'g1c,. J\ \,kc I )r 1L'"e11 h,1, Ii.Jund th.n 
lk1111L'll ·, \X',1IL1h1L',. .rnd L',peci,illy 
li:111.1b. h.1,·c ,1gn1ficunly higher hody 
far ,llld thicker fur during rhc cold wi11-
tl'r 111rn11h,. Ai rh" rnne of ye.1r they .ire 
,1l,o e,1remcly ,edem,1ry. ,1ccord111g to 
1rndie, by Chm Johll\on Uame, Cook 
U111,·cr,iry) of .\ !<1(n>J'IIS nt/i>,1?risc11s in 
I l'\\ South \ ,lie,. prefer r ing ti.Jre,t 
edge, ,md ,helrcrcd gullic, clme ro 
gr.my feeding ,ire.1, with ,1 good ,,·,ner 
1upply. A,,uming ice-age ,,·,1lhbic, were 
,imil.ir. the rel.niwly low co,t, ,1.,.,ociac
ed ,, 1rl1 their ,c.irch. pur,uir. rr,1mport 
,rnd procc'>\ing. coupled with their high 
energy rerurm, would h,1\'l' 111.1de win
ter \\'alLibic, the perfect prey choice. 13y 
1chcduli11g \'l\ll, ro the\e p.Hche, 
hct\\'L'en autumn and e,1rlv ,11rincr ice-" ::-,, 
.1ge hu11ter-g.1chcrcr, were able to h,1r-
n:,t their prey ,y,te111,1tically, which 
,1110\\'ed the rejuw11.nion or ,rnim,d pop
ul.niom O\'Cr the long ter m. 

I 
I •\PI'! -\R', I I J1\J I I II I'! ( li'I I 01 I( l·-A(;I
T.1,m.mi,1 ,,ere not mere \'icti111, of

the r.1pnc1ou, em·ironmenr. They ,y,
tcm,1ur.illy pl.llrned their appro,Kh co
then· L'conomy, ,trunur 111g it 111 ,uch ,1
11 ,1, .1, to r,1ke bc,t .1d\',lllt,1ge of the
n:,ourll'\ ,l\·,1iL1hk. It reflect, the
hre,idth of h u111.111 hch,l\ ·iour,1I fk,ihili
ty .tnd the 111gc11iom .1ppro,1che, to
prohkm-,oh-mg lw A mtr.1 I ia \ e.1rh·
111h.1bn,11n, .  

· · 

T.t,m,rn 1,111 hor1g111C, ,u n·1 wd for
JS,O()(J yc.ir, 111 the (Kc of cli111,1tic,

AlUJU ·\L,\JR-\11-\ \L\l\ll ll 1 1lll-l �IIO'i 

em·1m11111L'tll,1I per turh,HiOll\ and soc1,1I 
1-e,trunur i11g, e\'cn after ·r1sma11i,1 w,1, 
cut ofT fi·o,11 111,1i11L1nd Amtr,1li:1. Their 
c0t1t111t1nl ,ucces... m·cr I ,200 gc11cr,1-
tiom \\,l\ nor "o\\'ed 111orc to good (or
tu11c than good m.111.1gc111cm", or their 
near ext1nnio11 the result o( ,lll "imcr-
11,1lly dy,fi.111nio11al'' ,ociety, a, comro
\'l'r".il h,srori,rn l(enh W imhchuttle 
\\ OUid h,l\'e LI\ believe Cf11c_f;1/,rir1lli011 <!{

.·l/,or(1?i11lll l1is1orv, 2002). ICnher Li1cy 
,,ere ,1 population of" hch,wiour ,1lly 
modern hun1,rn, \\'ith their own com
plex understanding ,rnd ,1ppreci,1tion o( 
their world. It ,,·,1, 11ot ,1 i.JCk o( "wi,c 
111e11 ·· ,, nh l011g-tcrn 1 ,·1,1on, nor I\Ol.1-
tio11 /!l'r sc th,n led to their dccim,ttion, 
hut ig11or,11n, di<,c,1,cd .rnd ev.111gelic1I 
Europc.1m. 

F RTHER R..EADI G 

CO.\\!l'Wi', I<., I 999. h>l'l)'-l/1 10 rh:lirccs 
so111/,: i/,c ,11-rl,lleol<\\!)' o( l,11c f>feis1o(e11c 
·1;1.i111<111i,1. J World J >rchi,rory / 3(-1):
35- -102.

Cos.l!m"c, !?... E-- .-lllc11, _f., 200 I. />rev 
cl,oire lllld l111111i11g slrlllC'.l!ic.i in 1l1e l,11e 
f >leis1ore11e: el'ide11ffji-0111 so111/111 1es1 

·1;1s111ll11i11. / >
11. 397--129 in Historic, of

old ,1gc,: C',',,l)'S 111 honour o( IU1ys
Jones, ed. /,y !f. 1I 11dcrso11, S. () 'Co1111or
l111d I. Lilley. Coo111hs Arllde111ir
/>11hlisl1i11g, 1lw1rllli,111 .\"111io11,il ( '11i/lersi1y :
C//11/,crm.

Cowro1 1e, I<. (;., f >ikc- 'fay, A., 200-1. Tl,c 
.\ fiddle />allleo/it/,ic and late f >lcisloff11c 
·1,1s111,111i,1 /111111i11.li /,cl,11,,io11r: ,1
rc(o11siden11io11 <!f 1/,c lll1ri/1111es <!f 111odcm
1111111011 /,cl,a,,io111: I 11ternatl J ( )<,ceoarch.
14: 32 /-332. 

f >ikc-·1,1 y, !-1. t;.· Co.wrwe, !?..., 2002.

!-'w111 reindeer to '""""Ii)': rao11cri11g 
J!llllcms <f sc,1.,011lllil)', 111obili1y, ,111d /Jl'C)' 
sc/c(lio11 i11 1/,c Hdco/i1/,ic Old I J/orld. J 
Arch. Method and Theory 9:

/() /-/-16. 

i)R R1c I !Alt!> CO',<:ROVI I I< I Ultl '>
IN ARCI !AI 01 (l(,Y AI LA ItOlll
U'\.I\11 R'>I I Y, l3U I >OOitA. Vi( I ORIA. HI
I IA'> ( I\RIUI I) OU I AIU I 11\1 ()J ()(,!( Al 
RI'>I.AIUII I A ',JltAI IAl(lR(l\'I R20
YI.AR\ PAR I I( UI Alt! Y IN I I II ARI.A'> 01
!·AU Al ANAi Y',J', ANI) I IUMAN
Il l I IAVIOURAI I COi OC.Y.

Bone Cave in south-western Tasmania contained tens of thousands of Bennett's Wallaby bones 

dated to between 30,000 and 13,000 years ago. Most intensive occupation occurred after 16,000 

years ago when the world was thawing out after the last great ice age. The author is in the trench 

excavating, while Jim Allen analyses the animal bones. 
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(Right) Coastal shrubland (mainly Coastal Teatree, 

Leptospermum /aevigatum) one month after an intense 

bushfire. All images taken at lluka Beach, 
Booderee National Park, 

Jervis Bay, NSW. 

(Above left) New shoots of Common 

Bracken (Pteridium escule11tu111) in 

sandy soil. (Below left) Winged seeds 

of a banksia fallen on the ashy burnt 

ground will sprout after intense 

bushfire. 
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Burnt offerings 
BY ESTHER BEATON 
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(Below) Fire-damaged tips of a grass tree 

(Xa11thorrhoea resi11osa) pushed out by 

new growth after a bushfire. 

(Right) Hard-leaf 

Scribbly Gum (Eucalyptus 

sclerophylla) lightly burnt 

in a bushfire that left the 

leaves on the branches. 
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Al U/U AU\ Ill \II\ \Uvl 1vllll 200 I >1111'; 

Epicorrnic shoots on the trunk of a burnt Hard-leaf 

Scribbly Gum (Eucalyptus sclerophylla). 

61 



GI OIIAI Sl'OTLIGIIT 

Scavengers 
at death's door 
hir Ol'<'r -100 yc111-_,;, 1 11ilr11rcs l1,11 1c c,11c11 rl,c l111111a11 

dc11d i1r 1/1(' '/ii11 1crs <!( Silc11(c'. 

..

T
IIIIU •\RI ('I-.J\11 I IRII\ 111•\I \l�I 

lo11L'ly. gr.1,·L', fi.111 01· ho11l', th,tt 
do not 111.1kl' .1 ,01111d". ThL',L' 

L'rud.1 \ 
jl()L'lll othi11g 13ut l)L'.llh" (1 <)_1:i) 
Ill.I';' hL'COllle ,I h.1u11ti11g q1it.1ph for ,I 
dyi11g group of .. undl'rtaker,. For O\'L'I' 
.. HJ() ye.11',. \'lilture, h.i,'C l',ltL'll thL' 
hu1n.111 dL'.td ,It the Tm,·er, of Silc11ce .. 1 

P.11',i buri.tl ,itL' that ,it, ,1top M.1l.1h,1r
hill in Mu111b.1i (for-
1nLTly. 
I 11di.1. 
reliuio11 

c-, 

130111 h,1y). 
ThL' l),ir,i 

forbid, 
gro1111d huri,11 .111d 

,eL'I l)', 

p,111l'I, .1rl' being 11,ed to c011Ce11tr.llL' 
he.ll 011 the de.id to help the111 di,.q1-
pe.ll'. 

13ur thL' plight or the r,ljllOJ'\ i, .tl,o 
h,l\'i11g .1 dev,1,t.1ti11g L'Cologic.il ,n1d 
\OCi,11 eflcct Oil lllllCh bigger gr.1wy,1rd, 
111 l11di.1. Li,·L·,rock .lrL' 1-c,·ned by 
l11di.1\ 1n,tjority I li11d11 popul.1tio11 ,llld, 
\\'hen .111 .111 i1n,1l diL',. hide collL'ctor, 

rL'lllO\'e tllL' ,kill 
.rnd lc.1,·L' till' 
tl.1yed c.11-c,1'>\ for 
the hi rd,. A, 
u11g11Llle under-

l'l'L'lll.ltiOll. ,tlld ·,ky 
b11ri,1I·;' ,ll'L' .1 ccre-
1no11y 111 ,,·hich 
corp,e, .n-c pi.iced 
011 huge cyli11dric.1l 
,tollL' to\\'L'r, .rnd 
lcfr fr1r the r,1ptor,. 
OncL' the Tm,·L'r, of 
Silence \\'ere filled 
\\'ith the 11oi,e of 
bird, turning their 
q·o1n,1ch, ill(O 
hulll,111 Cellleter1es 
.111 d flying off ,,·ith 

Over 
r.1ker,.
v11lr11re, 

I 00-1 :iO 
C.111 

tl,e Inst decade rL·duce ,I CO\\' to ,1 

'>kL•JctOII �() Ill 

pop11/atio11s /,ave 

decli11ed by 111ore 

tl,a11 95 per cent 

1n111ute,. Uut nm,· 
thL' c.irc.1\\ du1np, 
.1re full ot .. rotting 
bodie, with only ,1 
<;11utteri 11g of bird, 
to do the job. A 
bounty of bL'ef 
rnu,t be ,1 dre,1111 
co1ne true fr1r .rny 

111 Pakistan, India 

a11d Nepal. 

rhe re1n,1im of the 
de,1d. 

O,·LT the l.1,t 
dL'c.tde. hm,·e,·er. popul.1tio1h of .. the 
OriL'1ml White-b.1cked Vulture (C:y1 is 
hc11.i:c1/rnsis). Long-billed VulturL' (C. 
i11dims) .rnd Slrnder-billed Vu lturL' ( C. 
u·1111iros1ris) h.we declined by 1norL' rh.111
'):i per cent in I J,1ki,c.rn. l11di,1 ,111d

ep.tl. For the P.1r,i. chi, 1n.1,,iw die
offh.1, 111e,111t there , ire too tC\\' ndture, 
lefr to di,pme of the de,1d .. rnd their 
ancient n·,1dicio 11 ha, turned co tool, 
frorn ,1 1nodern \\'Orld to help \\'ith their 
huri,1k With li1nited ,ucCl''-,',. ,111d \\'h,H 

c.1rnivorL' .. rnd the
c.irrion ha, ,1ttr,1cc
L'd rhou,.111d, of
potrnti,tlly r,1biL',-

riddled tcr,11 dog,. \\'hich 110\\' liw ,llld 
breed ye,ll'-round in the du 111p,. 

13.Vied 011 .1 three-yl'.lr ,rudy of three
r.1pidly declining OriL'11t,1I WhirL'
h.icked VulturL' colo11ie, in l),1ki,t.111,
bird virologi,t Li1ltk1y 0.1k, (W;1,hi11g
ro11 St. ice Univer,ity) .rnd colk.1gue, 
fro1n The Pnegri 11e Fund h,1,·e fc)Lmd 
eh.it the \'ldture, die ,lttLT '>Cl\'l'll"inn 

� � 

c.1rc.1-;-,e, that h,1,·L' re,idue, of
diclofr 11ac. Thi, ,.if"e. dfrcci,'C and
che,ip p,1inkiller fr1r li,·e,cock ,,·.1, fir,r

BY SIMON D. POLLARD 
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11,L'd 1 11 the l11d1.111 ,11bco11t111e1H 111 the 
e.1rly I < )< )()', to tre,ll l,11ne11e\\, injury ,ind
illm'"· co1n1no 11 condition, before ,\
cm, diL',. A CO\\' 011 diclofL'llac 111ay he
011 1t, L1,t lcg,. hut the drug will ,1llm,
the .rni1n.tl to ,,·ork .1 little longer before

it ,huflle, off to it, fin.ii re'>Li 11g place ,ll 
rhL' loc,tl C.ll'Cl" du1np. 

U11fonu11 .Hcly . . 111 u11i11te11ded come
quence or the \'l'leri11,1ry ll'>l' of 
dicloft.·11.JC i, th,ll ll I\ leth,11 to \'lilture, 111 

,·ny Im, do,e,. It" ,1 co\\' or other li\'C
,tock die, ,0011 ,1fler hei11g tre,ued. Ih 

body cont.1111, ,tifiic1elll re,idue, of the 
drug to he toxic \\'hen e.1tc11 by \'Lilture,. 

The ,tudy rouml th.H 8:i per CL'lll of 
the 2:i (J \'ulture, ex,11ni11ed h,1d died 
frorn \'i,cer,11 gout .. 1 condition c.1med 

Oriental White-backed Vulture-one of three 

vulture species whose populations have 

crashed over the last decade. 

N•\I UIU \U\l ll \11 \ \L \!\II R 21111\ 21111' 



l)\ k1d11 l'� l�11iurl'. \Vhl'11 thi, h.1ppl'll,. 
dcpll,!l' 01· ur ic .1ud co.it thL' i11tl'r11.tl 
nrg.111,. l·,1wc1.tll� till' hc.1rt. linT .1ml 
kidnn ,. I II hL-.tltl1� bml, uric .1cid 1, 
l'\t'l'l'tnl h, till' k1d11 l'Y' .111d 1, ,ee11 ,1' 

th l· 11 l11tL' 111.1tn1.tl 111 the ir dropping,. 
().1k, po111h out tl1.1t "it i, the l!r,t 
k1 lll\\ 11 c.1,l' of .1 pli.1r111.icn1tic.tl c.1u,-
111g 111.qor crolog1c.tl d.1111.1gl' m·l'r .1 
huge gl'Ogr.1pllll.tl .1re.1 .111d thre.1tL'lli11g 
till'l'l' ,pL't ll'\ \\ !lli L'\[ll!CtiO!l ". 

·\11 l'.1rl, ,1g11 tli.ll ,·tdturc, .ire 11ot
11l·II 1, th.1t till'� 11.111g the ir he.id, dt)\\ 11 
w t!1L·1r IL'l't li1r long period,. ,111d 111 
rh1, po,!l10 11 the� l111.1lly die .md 1:111 
fro111 tlll'1r pl'rrli. \'\' hik tk.1th fro1 11 
d1rloli.·1uc .1ppL'.1r, to con1e 11·ithout 
11.m1 111g. hL'.Hl-droop111g i, ,rill .1 pm,·
nli il ,111throporL· 1 1tr1r 1net.1phor liir the
dL·1111,c 01· .1 ,pL't'IL''· ,, hen the,e 1 11.1g-
1Hlirc11t bml, ,, 1th their r,,·o-111etre
11 l!lg,p.111' lung the ir he.id, in .1pp,1re11t

\\!LIU \U\ I H. \I I>\ \L \1v11 H. >11111 21111, 

hllpelL'\\!le\\. 
0.1b i, hoping th.1r the u,e of 

d1clofi.·11.ic ,1, .1 li1'L'\tock p.1i11kilkr c.111 
he h.11111cd, ,1 deci,ion \\'ith ol1\'iom 
colllpkx poliric.tl r,1111ific.1tio11,. C:011,L'l'
v.1rio11i,r, ,1re ,r.1ni11g c.1ptive-breeding 
progr.1 1 m for the,e e11d.111gned ,peciL·,, 
hut \\'hethn the,e \\'ill .1l!ow l'liiturc 
popul.1tio11, ro L'l'Clll"u.tlly i11crc,1,e to the 
tL'll\ of lllii]ioll\ of bird\ th,ll O!lCe filled 
the l11di.111 ,ulxo11ti11e11t i, u11k11m,·11. 

7,, o l11di.111 or11irholog1,h, S.1l1111 Ali 
.111d L.1eeq Furch.illy. in their I <)(17 book 
Cp111111()11 hird.i gi1·c .1 ,,·011derful de,cr ip
t1011 of ,c.1,·e11gi11g r.ipror,: "Thl' grue
,o,11l' oh,cquie, ,It .1 urc.1" .1re .1rtel!lkd 
hy i11CL''-',lllt jmrli11g ,1 11d bicker ing 
,11no11g the fc.1,ter, .111d llllll'h r.llll'Oll', 
,necchi11g .111d hi,,i11g .... 1, t\\'O bird, 
ludinomly pr,111cc .1rou11d with our
,pre.1d ,,·111g, tugging ,l!ld pulling ,ll ,1 
gobbet of tle,h fi-0111 either end.'' I hope 

it i, 11ot too l.1tc for the To\\'cr� of 
Silc11cc .rnd coumlc,, u11gul.1rc gr,ll'c
y.ml, throughout l11di,1 robe filled .ig.iin 
11·irh the ,oullli of c,1ger u11dcrt,1kcr,. � 
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/'l'.iir/111'.i rl.i 1/1c (1111.i/' ,!f' 1•11/11,rc /!Oj)//l111iP11 
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Childhood's beginning 

\ \ lllll'II\ 1111\I ll\\'> 
h.1,·e t·ho,e11 1101 lO 11.1,·l· cl11l
drl·11. .111d u11dn,t.111d.1hly ,o.

I he lkc1,1011 10 h.1,·e children 1, .1 111111-
i111 11111 2(1 \'l'.lr co111111iri11l'lll .  1111, 1, 
p.1nly hec.H1'l' hu111.111s h.1,·e .1 pro
lo11gl'tl. dr.m·11-ou1 gro\\'i11g pn1od. i11
ordn 10 hl· phy,ic.dly 111,1turl'. i11dq1e11-
dL·111 .111d co111pell'lll .1dulr,. A111011g
111oder11 hu1lllT-g.11hern,. 1ypic.il child
hood ,p.111s fi-0111 .1bour .) (1i111e or \\ e,111-
111g) 10 17 20 (.1gL' .H tir,1 rq)roduc11011). 
rl11, 1s l·err.1i11ly longer 1h.111 .111� othLT 

.1111111.il 011 E.irrh. E,·e11 our clme,r ll\·i11g 
rd.11i\'l' till' Chi111p,111Zl'e r.1ke, only 
e1gl11 ye.1r, lO re.ich 111.11ur i1y. 

Why do hu111.111, uh· ,o long ro gro\\' 
up? 011e .1rgu111L'llt (c.1lled · L·cologic.d 
ri,k ,l\·er,io11 ') i, th.H there \\'.1, .111 L·,·o
lu1io11.1ry 1r.1de-off bet\\'L'L'II thL· cm1, of 
h.1,·i11g ,lo\\·-gro\\'ing kid, (\\'ith 1hcir
poor ror.1gi11g efficiency) .1ml the 
.1d\',111t.1ge, or being able to ,urrou11d 
thL·111 hy "·i,n. 111ore kno\\'lcdgc.1hlc 
adu It, \\'ho c.111 detect .111d .1,·oid pred.1-
rio11. According ro rhi, theory. highn 
lc,·L·I, or fa111ily protect1011 pcrmll 
ex1c11dcd childhood. This 111.1kc, ,c11sc 
for ,0111e .111i111.1l,. but 111ay 1101 explain 
rhe co111plcxitie, of hu111.rn culture. 

A ,ccond idea ,uggcsr, 1h.1t slo\\' 
gro\\'th .illo\\', ti111e for .1cn1111ul.1ti11g 
the huge ,1111ou 11t of k11m,·kdge 11eL'Llcd 
for .111 .1dult br,1i11 to function co111pe
te11tly. A, culture .rnd lc.1rned beh,l\·iour 
g.1,·l· 111mlcr11 hu111am .111 e,·olutio11.1ry 
edge. the length of childhood cxtl'llded. 
One i111plic.1tion of thi, 'pr,1cricc tllL'o
ry' i, that 111i"ed le.1rni11g opportunities 
\\'ill le.id to poor performance, .1, .1dult,. 
The ide,1 th.H lc.1rni11g as childrl'll pre
p.ire, m fc.)r ,1dult life sound, like co111-
111on ,emc. but can 1t be tl'\tL·d? 

ichol.1, lllurron Jone, ( ni,·cP,ity of 
C1liforni,1. Lm Angele\) ,rnd Fr,111k 

l.1rlo\\'c (I l.1n·.ml 111\l'J'slly) lookL·d 10 
,eL' lll l\\ long it t.1kL·, I l.1d1.1 cl11ldre11 111 

l'.1111.111i.1 10 · le.mi 10 hu111 .111d g.11hn. 

.111d found tl1.11 1ho,L' kid, 1h.11 ,pent 

111uch or their llllll' ,1\\,IY ,ll ho.mli11g 

,chool pnfor111nl _1u\l .ts \\ ell 111 l\.1oh.1h 

c!i111hi11u ,lllll l.1i'"L'l l)J'.lCliCL', ,IS lhOsL' 
;:-, ;:-, 

li,·ing fi1ll-ti111e 111 the hu,!1. Although 
pr.ic;ice 111.1y he 11Hll'L' nitic.1! liir 1r.1ck-
111g .111d hu111i11g l.1rgL' d.111gerou, prey. 
h1 ;d� ,i;e .111d ,1re11gth or ,1dul1, 111igl11 
hL'lll'r l".;pl.llll \\ hy ,1duit, OUlperfor111 
cluldrl'll 111 1110\l otl1L'r 1.1,k,. 

FunhLT ,upporr l<ll' t!m 1de.1 c0111c, 
11·0111 l)oug Bird .111d IZ.l'ilL'cc.1 l3liL·ge 
Bird (St.111t<.ml 11i,·n,1ry) " ho \\'orkcd 
\\'ith children 011 1he i,l.111d or Mer in 
Torre, Srr.1ir. They \\ ,11ched children 
,11lll .1dult, collccti11g ,hellfi,h .111d found 
tl1.11. \\·hilc the Mer kid, \\'lTL' JU,t .1, 
good ,H loc.1ti11g ,hellti,h. tlK·y Licked 
the ,ize .111d ,r.1111i11.1 to cm-er .1, 111uch 
tcrrirory as ,1dulr,. tlw, li111iti11g "·h,1t 
till')' collected. Ag.1in. it i, the body ,iLc 
. 111d ,rre11gth of .1dulthood th,1r 111.Htcr,. 

An ,1lrern.1ti,·c to the pr.1ctice tl1l·ory i, 
the ide.1 th.H extcmlcd childhood i, ,i111-
ply .111 .irtef.icr of our long li,·c,. For .ill 
111,1111111.1ls there i, .1 comt,1111 rcl.iriomhip 
bl't\\'eL'll length of the jU\'Cllile period 
(i11[111t to ,1ge of fir,t rL·producrio11) ,111d 
life ,p.111. The longer the !iii.· ,p.111. the 
longL'r the ju,·l'llile pniod. The tr,1de
off i, bet\\·ee11 ti111e ,pem gro\\'ing ,llld 
ti111c ,�1L'IH reproducing . .  111d the opti-
11111111 i, dcten11i11L·d by 111on.ility lc,·el,. 
Hu111.111, .1re nor re.illy cxcep1io11,il in 
thi, reg.ml-the childhood pniod i, _jmt 
.1s expected. and directly proponio11.1l to 
life -�H!l. Under this thL·ory .. ill \\'e lll'l'd 
ro expl.iin is ,,·hy we liw ,o long. ,111d the 
.1d\'a11t,1ge, of gr,111d111orl1cr, (\\'ho li\'c 
beyond 111enop,rn,e to ,l"-i,t in child-re.ir
ing .md food-g.uhcring) 111,1y hold the key 
(,cc "Humer. Sc.1\'engcr. Cr.md111other. 
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Y.1111". Sc111m· .·I"-''· Su1111ner 2003-200--1). 
John 13ock (C:.1lifi.rn1i;1 State Universi

ty .11 hillcno11) t.1h·, ,1 her each way, and 
,1rguc, 1h.11 ,lo\\' growth permits both 
l.irgc body ,i1e .111d .1cqui,itio11 of skills
1!1.11 bc11dit produnivi1y of adults. l3ock
\\'orkcd \\'ith .1 111ulti-eth11ic group of
childrL·11 in llot,w;111, 1 to explore how
Lk\'L'lop111c111, in growth .llld experience
.ire rd.11cd. ,uggc,ti11g th,lt spurts of
le.1rn111g (like l.111gu.1gc ;1cqui,itio11) and
phy,1c.il dl·,·elop111c11t t.1ke place ,lt dif
f�-rc111 11111L'' .111d r.Hc, in .1 ,erie, of,tep, 
r.llhLT 1h.111 .11 ,1 ,111ooth comtant rate. So
lc.1rn111g llL'\\ l.1'k, or pr.1cti,ing tcch-
111quL'' 111.1y be i111pon,111t ,lt certain 
,1.1gc, of gro\\'tl1. At other ti111e, grow-
111g up 1, 111orL' .1hout getting bigger. He 
.d,o lc1u11d tl1.11 lc.1rni11g ,1ctivitie, (like 
pl.1y) c.11m· .11 the e:-.pe11,e of i111medi.ne 
produn1,·11� (like procL'"-ing 111ongo11go 
11ut, .111d gr.1111). hut 1h.11 p.irc1m .1lloc.1t
ed 11111c liir ho1h \\ork .111d pl.1y. \\'ith 
the u11dcr,1.111d111g 1h.11 pl.1y i, ,lll invcst-
111e11t th.11 will i11ne.1,e future produc
ti,·ity. Child\ l.1bour i, nor child\ play. 
hut how p.1rc111, juggle the \\'ork-and
pl.1y routine doc, dq1c11d 011 \\'hat they 
do for .1 li\'i11g (whether they are 
hu1Hcr-g.1thnn,. t�1n11cr,. l.1bourn,). 

So \\'l' u11 1.1kc it th.n childrrn le.1rn 
f1,1cr th.111 \\ e 111ighr think. ,ize 111,mer, 
\\'hen you ,ire ,111,111. ,md length of 
childhood 1\ rcl.1tcd lO hu111.111 life \jl,lll . 
13ut \\·h.1t c.111 we k.1rn from the ,1rch.1e
ologic.il rL'CortP When did our long 
childhood, begin; 

C:hri,topher I k.111 ( 11i,w,ity Col
lege. London) ,llld colleague, h,1\'l' u,cd 
11Hllkr11 .111d ,lllCIL'llt teeth to tr.1Ck 
ch,111ge, i11 hu111.111 lifc-hi,rory ,rage,. 
M ino,co11ic urowrh Ii llL'' 111 tooth ::, 

e11.1111cl prm·idc .1 re111,irbble d.111� 
record of dL·,·elop111e11t ngln up to full 
111,1tur1t,· "·hen our ,,·i,dom teeth 
emngc .11 .1hour I K ye.ir,. 13y 111e,1,unng 
the ,p.icing of the line,. they \\'CJ'L' ,1bk 
to c,ti111,1tc thl· r,1te of grO\nh (the 
thicker the g.1p,. the f:1stcr they gn:\\·). 
The ,equcnce of tooth eruption ,111d 

dc,·elop111c11t could then be rel.1tt'd to 
phy,ic.d .1gc. hu111.111 !iii.· ,p,lll .111d other 
biologic.11 ch.1r.1crcri,ric,. 

The re,l'.Hcher, co111p.ircd tl'l'th of 
lllodcr11 ht1lll.1m "·ith 1ho,e of 111odcrn 
.111d .lllciem .1pL·, . .  rnd c,1rly ho111i111d, 
i11cludi11g .rl11.,trcd<>J>llft('(lf.', />,11w/////'C>/III.,,

l lo1110 ffco11s ,1llll L'.tlllkrth.1"- The 
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Child labour or child's play? An Aboriginal child from the Daly River, Northern Territory, helps with food gathering. 

rc,tdt, \\ LTe ,urpri,1ng hcc.1u,c. 

.tlrhough ,ciL·nti,r, k11c\\· thar ,r,1gc, in 

tl!L' iilL· hi,tor1c, 01· L' <lrly hominid, \\'ere 

,i111il.1r to our,. the p.1ce of ch.rnge \\';!\ 

dr.111l,ll!C.lliy diftcre!lt. ulltil .1hout 

l( H l. (HH l ye.1r, .1go. Our .111ce,tor, Ii.id 

,honn cl11ldhood, th.111 u,. 111.1tur111g 

by .1hout 12 yc.1r, old. More recent 

\\Ork h, 1-ern.rndo IZ.ozzi (C R�. 

h·.rnce) ,llld Jmi'.· lkrn1udez de C,1,tro 

(N.1t1011.1l Museum of .1tur.1l Science. 

'.-ip.n11) ,uggcsr, Ne.rnderth.il, 11urured 

by rhL· .1ge o( I:) ye.m. \\'hich i, ,till 

three ye,1r, ,hort of n1oclcrn hun1,111,. 

ltnry Bogin (U11i\'l'r',ity of Michig.111, 

l)e.1rborn) '1.1, pointed out that a criti

c.ii period uniquely prolonged in !llod

crn hu,n,lll, i, bet\\·een \\'e.111ing ,111d

eruption 01· fir,t pcrlll ,rnent moL1r<,. But

I wonder ho\\' long .1frcr phy,icil matu

rity hu1n.1m h,l\'e continued to ,t.1y .ir
home \\'ith mu111 ,llld dacP

What deter111i11e, when old chi!-

A ru1u '\U\ I RAI If\ \Ui\1 \\II� 2011 I ]llll'i 

dren/young adult, lc.ive the ne,t? It's .111 

ccono,nic deci,io11, according to K.1ren 

Kr,l!lH.:r (St.1te Univcr,ity of cw York) 

who worked in Mexico with M,1yan 

familic, to m1dy ju,·c11ilc dependence. 

Mayan parent, ,ire unable to rai,c their 

,e,·cn or eight children \\'ithout fin.111-

cial ,upporr from ,011,. once they're old

enough to get p,1id \\·ork, .111d from 

daughrcr, \\·ho help look afrcr rhcir ,ib

li11g,. The ,tratcgy \\·ork,-.1frcr li\'i11g 

. 1t ho,ne u11til their l.1te teem .111d e.1rly 

20�. May.111 children go 011 ro h,l\'e 

,even to eight children of their own. 

Thc,c cLiy-,, even \\'ith fc\\'cr ,ibling,. 

A u,,ic 'kid,· arc ,tayi11g .it home much 

longer-,omccimc, \\'ell inro their 30,. 

M,1rri,1ge ,111d the age ,It \\'hich they fir,t 

reproduce ,ire al,o being del.iycd. Ccr

rainly it\ cheaper to ,tay .it ho111e \\'ith 

the oldie,. but u11fr)l'tL111.1tcly evolution 

doe,n ·t \\'Ork in rcvcr,e-ir doe,n ·r 

111.ikc you live any longer. 
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Bamboozled 
l:'11r()/)(' 1111d .·l11111roic<1 ,11'<' 1l1c 011/y (()1//i11c111s 1J1i1/1()11/ 11111i111· 

/IOJJll/11/i()lfS <f /,11111/,()(),

, 111 I( llO<.ll-: ( :1 II (2(Hl2). A\111 1 Y 
I l .1\' record, tl1,1t \\·hen C:.1pr.1111 
l,111JL'\ Cook·, ere\\' buried .1 ,.11lor 

\\·ho died ti-0111 tuhcrculmi, .H Bot.lily 
13.ly. they pLiccd ,l p,lCkl't or \L'Cd\ fi-0111
hi, \\\ l 'L'thc.1rr\ g.1nk11 i11 hi, pocket.
Cin·11 the .1.IHHl or ,o \\'l'cd, tl1,1t 11m,
clothe our country. it i, hk.1kly rom.111-
tic to i111.1gi11c rl1.1t the lir,t Europc.111
\\Ted to uke root 111 All\tr.1h,1 111,1y h.1,·L ·
been \l'\\'n \\·irh thi, 111el.111choly corp,L'.
Thir ty-t\\'O ye.ir, Luer the bor.111i,r
l�oberr 13row11 prep.ired .1 li,r of 2<)
,pccic, i<.Hmd in the Sydney bu,h tlw
he thought h,1d c,c.1ped ti-0111 1:mm .llld
g,irdc11, in the 11c\\· ,enlc111em. So
bcg,m one of rhe d.1rke,t cl1.1pter, in rhe
hi,rory of Au,tr.di.1·, hiod1,·L ·r,iry. 

A" .1y fi-0111 tl1L' 111tcll\i,·L · dL·,·elop111L'Jll 
.1rou11d Sydney \\ e 111ight expen ,1 
,lightly dilfrrcnr ,tory. Tod,1y of cour,L'. 
11.ni,·e ,·cgct,1tio11 111 tropic.ii Amrr.1'1,1 i,
b,1ttli11g 111.1,,in· \\'ccd i11cur,ioll\, li·o111
the ,nubby .\ li111os i1 J>(lfrd to thL · tlo.1t111g
.\,,/1 1i11i,1 1110/c.,1,1. bur \\ h.ll \\·,1, it like in
18( l2 \\ hen Robert Bnl\\ 11 .rnd 111mt 01·
till' l::uropc.111, i11 All\tr,ili.1 \\'l're hud
dled ,1rou11d S\'lilll '\' I l.1rbour;

A ,horr bur 1nrrigui11g note by I )011 
Fr,111kli11 (l<cy ( :e11trc for Trop1c.1I 
Wildlife i\11,111.1ge111ent. I ).1rn·i11) 011 
Au,rr.ili,m h.1111bom r,1i,e, 111ore lJUL',
rioll\ th,m it ,1n,\,·n,. hut ir propo,e, ,111 
e.irly influx of \\'L•cd, (,dtl10ugh I doubt
Fr.111kli11 \,·mild ll\e the rcn11 ·\\'L•cd") to
northern Auqr,di,1. \\'eil hdc)re rhc hN

BY TIM ENTWISLE 
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Fkct. I )1,tingui,hi11g ,1 \\ced fi·om ,1 
pl.111t th,ll h.1, .11-r1,·cd in 1t, currL'Jll loc.1-
tio11 through nolution.ir y  protl''>\l'\ 
u11.1ided hy l1t1111.111, i, not .1lw;1y, c.1,y. 
And the n1rre11t-d.1y flor.1 of 11onhn11 
A Lhtr.il1.1 ck.1rly h,1, ,tro11g ·11,Jtur.11' 
link, \\ 1th nL·,1rh� tropic.ii reg1011\: l'\'L 'JJ 
the qu111te\\c11u.il Amtr,!11,111 gc11t1, h11,,
l yJ>f11, l1.1, 'PL'< 1c, 111 l ).q111.1 L '\\ Cu111L·,1. 
I 1111or .111d the l'hil1pp111e,. 

lo 1110,t peopk. h.1111hoo, .ire ,y11011� 
111ou, \\ 1tl1 /\,1.1. p.1n1nil.1rl� ( ·11111.1. ( )I 
thL· 1 .2()(1 'PL'CIL '' (.111d 'ill 7() gl'lln.1) ol 
h,1111hoo \\ orld\\ 1de. -!Oil gro\\ 111 
C:h111.1. \\ here they ,011JL't1111e, lm111 
L",tL'JJs1,·c li1rL ·,t, ,llld of cour,L· ,uppon 
one of the 1110,t 111tngu111g of 11l.ll11m.1k 
thL · (:1.111t l'.111tl.1 (.·li/11n>11ocl,1 111cl,111,,fr11-
,-i1). lh1t h.1111hoo, .il,o gnl\\ 011 mhn 
CO!llllll'lll\. \\ 1t J1 0\ l'r 'ii I( I \J)L 'l le\ gnl\\ 
mg 11,llur,1l ly 111 the A111n1t .1, (.md .ill 
the L '\'JdL'llC L ' point, to .1 'louth A111n1-
c.111 orig111 li.ir till' group). l:uropc ,111d 
A11t.1rct1c.1 ,11-c the 011h L011t111L'nl\ "nh
out 11,lll\'e popul.Jtl()ll\ or h.1111hoo.

111 All\tr.il1.1 111.111� ,l\\UIIIL' .ill our h.m1-
hoo, .ire i11trod11LL'd b� hu111.11l\. 111 1:1u 
thne .1rc thrl'L' ,pccie, of h.1111hoo 111 
tropic.ii Au,tr.1l1.1 tl1.1t \\ L' l.1hL ·l ,I\ 
11,lll\'l ' .\·n,/olchi1 ,1ir.1. Jl.1111/,w,1 111,>rcht,1-
dic111 c1 .111d /l. i1rnl1<·111i(,1. .iltl1ough 
Fr.111kli11 pmtul.1te, .111 i11trigu111� 
l1t1111.111-l:icil1t.1tcd 111troduL tHlJJ liir the 
l.1ttl'r. hut ()Ill' th,ll 1:1r prL'lL 'lk, thL· �IHI
or ,o yc.1r, o( l:uroJ'L'.111 ,L·ttlL ·111L'lll.
Fr.111kli11 rL·111.1rk, tlut \\ 1dL·,prc.1d d1L'
off. liillo\\'i11g .1 111.1" llo\\ n111g o( /l.
,1111/,c111ii ',1 ,r.1n111g 111 the I.Ill' I tJ<Jil,. \\ ,I\ 
,h,11111L·d hy 111.111� loc.d, to hL · J',lrt oi' .1 
\\'l'L'd n.1dic.1t1011 progr.1111 h,· Lllld 111.m
.1gn,. 111 1:1ct 1t \\ ,1, p.1rt o( .1 11.nur.1I
n·ck.

I he ilm, n111g 01· h.1111hoo, 1, thL· 
\OUJ'CL ' of lll,111� Ill� th, ,J!ld llllslllll'l'J'l'\.'
t,1ll0ll',. Thl'\ .1rc ,.1id to il<l\\ L 'r 111 dr.1-
111.1tic cyck,. llllllJLI L ' l() L '.lCh 'J1L'l IL'\. 
\0111c of thL '\L ' c� ck, .irl ' l"l'p<Htcd to he 
IIIOJ'L' th,111 ,l Cl 'lllllr� long. ,l!ld to 
i11\'oh-c l'\'l 'I'\' rndl\·idu.d 01· the ,11cc1L''· 
\Vh.ll \ 111orL:. the pi.um ,1J'J',11'L 'llth die 
()Jl(l' thL '\' h,l\ 'L ' ilm\'L'!'l 'd \() L '\'l'J'\ JildJ
\'idu,d L 'I;d, 11\ I i i�· 011 tl11, 111\ ,tic d.nc. 
A, u,u.1I. rhl're 1, .111 ek111c11t 01· truth ill 
.1II rim. hur .1 l.irgc dollo11 of 1:111L 1liil 
gL'llL 'r.1 I 1,.1 rion. 

Si111uh,111L·ou, ilm\ L'l'IIH.; doc, l1.1ppl·11. 
often i'r0111 , L'!.!;L't.lll\ L 'I\ pro11,1µ.1tcd 
pl.111t, li·o111 thl ' �.lllll' ,ourn' .111d nf rhc 
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L 

,.1111r ,1gc. \11 ,01lll' .1rc.l\ "hnl' the ,rock 
. ill roilll'' li·l1111 Lill' Olll' 11ur,cr�. the 

tlo"rr111g llL·co111e, 111orc or le" cyclic 

(.,11d the mid ncq1t1011 i, m ·crlookl·d). 
\lu t ,,·11chro1ml·d illl\\ ni11g .il,o orn1r, 
111 11,; tu

r.il popul.1t101l\ .. 111d diflLTl'lll 
i\lL'Clr, ilo\\ l'r 111 ryrk, 01· 011c through 
ro \ 20 yr.1r,. l"hl· re.1,011\ for rhe long 
ilo\\"L'rlllg cyck, 111 ,0111c ,pecic, 111.1y he 
,111 r,·ohll 1011.1ry st r.llegy to ll\"l'ITOIIIL' 
prL·d.1ror, l'.ll111g .ill Lill' ,ced you ,.1,·c 
up .tll your energy .11lll hl.1,t out ,o 
111urh ,el·d they c.111 ·l l'.H n .ill or per
h.ip, they .!rl' triggcrl·d by !011gLT-l l'rlll 
l'll\"ll"Ollllll'lll.11 co11diriom. Airer ilower-
111g. ,rnlll' h.1111hoo, do die: orhcr, .ire 
\\:-.1h·11l·d l<lr .1 \\ hilc .111d \\·ill rl'CO\'er. 
II hik r!HN' t h.!l ilm,·cr 11101-C frl'l\Ul'lllly 
(for L'\,1111plc. .11111u.1lly) co11ri11t1l' ro 
gn\\\ quill' !1.1ppily. 
· The ,1wcie, of imnc,t rn Fr.111kli11
(B,1111h11s,1 i1111hn11ir,1) i, re,rricted ro ,c,·
cr.il m·n c.1tcl1111e1n, i11 rill' Top End of
rhe orlhlTll rcrritory. \t i, 011\y di,
[,111r\y rL·L1ted to rhc orhcr t\\ ·o 11.ni,·e
ljll'Cll'\ of b,!lllhOO (both ill Qt1el'll\
\.111d). ,!lld it \1.l\ ,I ilo\\'cri11g cyck or
.JO-'iO ye.ir, .  So111c loc.il, cl.1i111 rhi,
1peciL·1 "'·" i111porrcd hy M,1c.w;.111 fr,h
cr1 "·ho ,·i,ircd rhc ,horl'' ti-0111 1720
011\\ .mk "ell before Robert 13row11\
rr1p to Au,rr,ili.1. I lo\\'l'\'L'r. \\'hilc there
11 good l·,·idl·11cc rl1.1r rhc M.1c.l\,.111,
111troduccd Lill' \�1111.iriml ("h1111,1rill(/11.i 

i11dic,1) .• 111d plh'>ibly Dye Indigo (,cc
.. rruc 13lt1l' 0 0  

• .\",1111rc .·111.i/. Su111111er
21H l.1-21Hl-t). there i, lirrlc ro ,uggc,r
rh.H .111,· b.1111boo, ,irri,·ed rhi, "·.iv.

, ; 

l·r.111kli11 ,uggl·,r, it, 111ore likely. bur 
t11He1red. origin i, \\'ith Ahorigin.il
rnlo11i,r, \\'ho .irri,-rd perlup, O\'er
W.IHHl ,·c.1r, ,l"O.

. :-, 

Fr.111kli11 ·., n:w.irch ha, ,o far con-
firmed rhe ende111iciry of /3,1111h11si1 ,1m
/1c111ic,1 111 Amrralia. ,uggc,ting rh.n it i, 
either nri11ct out,ide Au,tr,1\i.1 or th.ir it 
orig111.Hcd .111d re111.1i11cd only in rhe 
Top End . Either \\'.1)' ir, current di,trib
ur1011 111.1y he ·11.1tural'. However, 
Fr.111kli11 kc!, 111orc co111forc,1blc with ,1 
di1prr,.1! origin. by hu111.rn,. bird, or 
oce.111ic drift .. rnd he pl.1m to ,rudy the 
gc11crin of H. ,1r11hc//lir,1 to rc,r thi, 
hypotl1e,1,. l he ,1111ou11r and ,rructure 
of genetic diwr,iry "·ithin rhe ,pccie, 
1hould confirin "·herhcr the pl.11lt', ,1re 
of.1 ,i1wlc recent oriuin or nor. ::-, � 

Me.111\\'hilc Fr,111klin ha, jmt pub-

:\-\ll.,JU ·\L\1 It \1 1 \ \U\l\ll It 211111 21111'i 

li,hcd hi, \Ludy of ,1 °\\ ,l\'l'. or flowni11g
th.ll hcg.111 i11 1 <JW>. O,·n 8() per cent of 
rhc Hi1111b11s,1 c1m/1rn1ir,1 popul.1tio11 tlo\\'
ncd .111d died during ,111 eight-ye.1r flo
r.d orgy rh.n i, only nm,· ,ub,idi11g. 
Although co11,iderl·d ,ynclmrnou, owr 
.1 longer ti111e ,p.111. rhe ,pre.id or chi, 
\\ ,l\'l' o\'cr 111,111y ye.1r, i, nor comi,rcnt 
"1th .1 rCCl'IH weedy origin (we \\'ould 
l'\jll'rt ,uch i111111igr.111t, ro be gc11l·tic.1!
ly ,·ny ,i111il.1r). Fr.111kli11\ i11rrigui11g 
,cud1l''> conrinue. 

So we c.111 ·r ,,1y wirh cert.1inry wh.n 
\\·eed, \\·ere growing in rhe onhern 
Territory i11 1802. 111 rh.ir ye.ir ,111d the 
11e\t . Robert Brown circu11111.l\ ·ig.1tcd 
Au,tr.1li.1 wirh M.1rthew Fli11der, .1ho.ml 
rhe /111'C.i/l:1!c1/or. He ,:1w b.1111boo grow
i11g i11 T i111or . .111d noted piece, of b.1111-
boo lying .1rou11d fircpl.1cc, 011 wh.n i, 
110\\' ullcd M.1c.l'>,.1r B.1y. 011 lorth 
l,l.111d in rhe Culf of C.1rpl'llt.1ri.1. lr 
'l'L'lll\ cerc.1in rh.1r B,1111b11.ic1 ,m1hc111ir,1 
w.l\ well e,r.1bli,hed in Arnhe111l.111d
when l3ro\\'11 l.111dcd there 111 e.1rly

I 803. but which or hi, predcce,,or\ . 
if ,111y, brought rhi, b.1111boo to 
Amtr,1\i,1; 

FURTHER READ! G 

Fw11/.di11, I)_ C, J()(J.l. Bc1111hoo ,111d 1/ic 
11or1/1cm A11s/rc1/i1111 ro1111cnio11. Flor.1 
M.1Jc.,i,111.1 l3ull. l.i: 275-277.

hw1kli11, DC. 200-1. Sy11rhro11y ,111d 
clS)'llrhro11y: oh.icr1wic>11.i ell/(! /1y1101/1cscs.fi>r 
1hc.flo11 1cri11g 11',ll'l' in ,1 /011.1:-lil'cd 
.il'lllclJ Jclrc>/1.i /1,1111hc>c>. J. Biogeog. J /: 
77.l-786.

Cro1'c.i, a.II .. 2002. lfobcr1 Hroll'11 ,111d 
1/1<' 11,11111·,iliscd.florc1 cf .•111.i/r,1/i,1. 
C111111ingh.1mi.1 7: 623-629. 

.\lcrcdi1h, FJ.. 200 I. ll.1111hoo for 
g.irdell\. Fi111/wr Press: / lor1/,111d, On:1:011.

\)1t T1 1,1 E1 , ,, ,..,, , '"Ex,< c'", 

\)11uc10Rrn 1111 l3<l1 1\°\JJ< C-\IU>J,'> 

T1tu'>,. Sv, > , v. 

(Left and Above) Bambusa arnhemica is one of the three species of bamboo that Australia likes to 

call its own. 
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reviews 
The Biologv of Civilisation 

')() 9 -By Sup/1('// Hoyd('//. l '.\"SI 1 · P,r., .s, SJ'dllc')'. ]()()-1, l-1-I J'I'· .\_ · 1 11I'· 

T ill l\l( ll ( l ( ,\ Ill (J\ll l\\ll<l'-. J'\l' i ( lltl \ ll'-lk\, \r-..J>\ll\\-l l'-l,\. Ill l\\l lr-.. IIU\\1\1'. lll( li ( )(,Y,\ I)

I ·11 1· I I I • l < 'I'll'', or l''-,Sl\', 111 "h1oh1\lOJ'\'", 011 topic, 11·0111 he.ilth ,llldcu ture. Jl' core o t 1e 100,-. " , ,L ·, , _ _ 
I. · 1· 11 II l ·it, J1 1i,,· culture c 111 lllL'.lll tl1 .1t IJL1111 .1m ll\·l' 111 \\'av, mi"-.1rt11111" to \\ ,lr .ire. lL''L' 1 u, 1. L · , 

I I I'"' . I . 111 ton ..,0111L·t1111L', jlrodu1 11ll!; 1Hi11,L·11,11.tl "cultur.tl l�tll.1cic,'·. A 
111,llC ll'l lO l ll'lr prL'\ IOU\ L'\ () Ul!Oil.11 ; ' , • • . 

I ,. ·· 1· -11 1111 1111 1,..,1,w 111 1tLTI tl JHl..,._,c..,..,1011,. lloth hu,11.111 \\ ellbc11w and,.J""""''"' lTlllC.l ()Ill' 1' l'\'LT-lllOre 1'111 ,l ()( ' • •' :-, ' ' t> 
''"·'" """' "' I ff I \ · \ k I ·oc llL'' uwe1ll rqJ,11r, to our "do111i11.111t culture" • , .. ., ... ""'"" the L'11,·1r011111e11t co11,eque11t y ,u er .. 1111 t 11' JOO ,lL' · ,-, 

llm dL'iJ\ hook \\'di he ,1 crn11 fort.ihlc re.id fi.n the . tlrL'.ld;-co11,·111cL'd. hut \\ ill \\ Ork he,t ,1, .1 thought-

, I · I ,· I --1 .... - , --11 1, 11ecL·,,1t lllll" hulll ,111 11011ul.1t1011 ,ll .1 IC\·cl th 1t pnl\ Ot-.lllg 100k lor l le '-,M'jlllC. hir L",,lllljl e. ,l )JO'-,L'll'-,lll\ l '-,Ol Il l; "'-,l l . . :-, < 

·· I I · I I ·I -\ I· · I " W1i1d1l 1 111ore re.1'1,llt \'1'1011 11ot he 011e wheret OL', 11ot L'\LTl 1.1rt11 lu pre,,ure, 011 t lL' cco,,·,te111,  Oil " 11t 1 1t < L \lL Ill.., - · 
11 I 

-- · t 
'.. \ • s· I ·\ , I 1" tlic· he tlth oi" ll\·11w ,,·,te,m i, to he the t<lti prL''-,\UrL'' .ire lllL'\'ll,l l L'. lUl dkctl\'L' tr,ll L'-ofi, .lrL' ,oug ll'. . lllll ,11 :• \ ,l Lill:-, ' :-, , 

pr1orn: but. 011L' "·011dLT,. \\'lime ,·.tluL<' Would th1, rL·duce or re111 force the collil1ct hL't\\ L:C-11 loc.il ,llld glol�.tl ,·.1luc, of

b1odl\·LT,ir,·;:. I hnL' ".1 Ii. Ku, oil cl1 .1llgi11g the "do111111.111t culture". hut "h.ll ,1hout the , .tluc ol cultur.tl dl\' l'l''-,lty: 

( 'lc,irly. �-u\tur.1\ 1:t 1 l.1C1L'' c.111 di111 i11i,h ,hoth ! JL11n.111 \\'cllhL·111g .111d the e11,·1ro111nc11t . I Im hook ch.dlc11ge, u, to comidcr 
hm, .111y culture 111igl1t hertn rccog1me the,e t\\ o prohlc,m .1, i11tert\\ llll'll. 

l)\',JJI t> FA!lll 
/\U\ I IU\I II\ MU\! U I 

The New Atlas of Australian Birds 

BJ' ( :ro/J' /3c 1rn·11 .. I '"/rrl l' Silc -od!.<, Si111<>11 Bc 1rry. Jfoss ( ,·111111i11, (!l1i1111 i111d l�M)' /\111l1n l<.o yc 1I . I 11.,11c 1/,l.\i<111 ( )1 1111hol,:(!i.,1., l '11i,111, 
.\ /c//,011mc·. ]()()_i, 8.l-1 J'I'· 889. 95 l'l'J', 

Canberra Birds: A Report on the First 18 Years of the Garden Bird Survev 

13y P/1ili1 1 I ('(TIiie/i/, P11/,/is/1cd hy, 11/1(/ c/l'cli!ahlc fi-0111' ,1111/,or (l-1 C:c 1s1lc')' Cirmil' J,c111,/1i1l1' .-IC/' l 90]), J(}(}_i' I l- !'!'· Sl l. ()() l'l'J', 

C
() \I R\,\I l(l1 111 ()JU\ NI I Jl I() U1'1ll l� \li\1'11 1111 \l'I (II \ 1111 \ ,\I t! I \IU.J I I'-(,. l'\IU I( LI \Rl \ I I I I  II� lll\l lUBL,J l()r\\
t\1'11 hm,· rhe,e ,·.iry m·cr ti1ne. T\\'o rL ·ce11t puhlic.rno,i... h.1,·e t.1kell co11tr.1,t111g. ) °L't l.1rgel: co1nple1nent.1ry. 
,1ppro.1Chc\ ro thi, l.1,t c.i:,k. The 11c\\' .1tl.1,. comlucted by llird, Au,Lr.di.1. \\";J, .1 l .1rge-,c.1lc project 11,1tio11\\' ide. in 

(1cr-ovcr .1 t,,·e-ye.1r pniod (l <J<J8-2002). SolllL' 7_()()() .1tl.1, ,·olu11teLT'> pnl\'idnl 27<J_(lll( l recortk 11mi11g the prc,ence of 
,pccie, i11 thL' I O hlocb into \\'hich rhe cou11try \\",1, di,·1ded. Ar ,uch re,olut1011. the d.1t.1 ,ho" d1,tr 1huuo11, ,ll .1 c011t111e11t
\\'ide lc,·el. re,·L-.di11g ,L',1,011.1\ p.1rtcrl1\ .111d popul.1tion ,hilt·, "ithi11 th.u period. I hL· 1111port.111CL' or tlm project \\',1'> 
recog11i,cd \\'hen the book \\'Oil rhc Eurek,1 \ lriZL' fi.1r lliodi,·cr,ity IZ.L·,e.1rcl1. 

( )11 .1 1nore COl1\tr.1i11ed gcogr.1phic ,c.1lc-rhL · C.lllhnr,1 region hut m·L·r ,1 111uch lo11gcr ,.1111ph 11g period ( 18 ye.11·,). the 
C.1rdL'11 13ird Sun'L'Y ,hm,·, \\·h.1t C.lll he done 011 ,1 le" .1111bJtiou, ,p.1t1 .tl ,c.1le. ·1 hL· ,111 .dlcr .1rc,1 111e.111t th.u 111ore 111fort11.1t1011
could be g.1thcrcd frir e.1Ch ,ire .111d .1t 111ore regul.1r i1Jtn\'al.... A, .1 rc,tilt. thi, l111n-gr.1111 ,111.tl:,1, .dl<l\\'> 111orc det.1ikd 
detection of trend, aero" the ,.1111pling period. both i11 111onrhly 11u111ber, .1nd i11 onT,tll .1hu11d,111ce. lkt\\ eL'll them. tl1e,e 
,urn·y, ,ho\\' rhc ,tltern.1ti\'l' 111erhoth rh.1t c.111 hL' ,1dopted i11 detcrin111111g bird di,trihut1om. 13oth ,ll'L' ,·.11u.1hlc comributiom 
to the u11der,t.11Hli11g ,llld comerv.1tio11 of Amtr.1\i,111 bird,. Al l irn·oh-ed i11 their producuo11 .ll'L' to he n111gr.1tul.1tL'd. 

Seldom 

._., ___ ;,,·;;. 
., ,,v-�·{i� 7
'1 _...Jj"". 

-\l on f,m[� 

Seldom Seen: Rare Plants of Greater Svdnev 

lly .'"'1111 I :, ,irlcy l<ccd .\·ell' I Jolla11d, 1 :1'('J1t-/1s /.'clrcs1, .\'SI I,' l00-1, l08 !'!'· S..!9. 95 11 I'·

W•\I 11 II.. E. 13()1 I\ 
AL\ 1 11.. \I I\', ML\1 lJ,\1 

B( )( )I<', ( )I', IU\IU ',l' I ( II \ ( 1\1', I ll \\()JUI IV. Ill: I I )I !'JU\\!,(,. Al'" 1-,11,1 I\\ ll( ) ( ) !, I\ \1( )J�l \ cdchr.ltlOll of 
r.ire pl.111t,. 

_. _ �
>
� 

cdebr.1ri11g �heir r.1r
�
·11c�, .

.. 
1ltlH:ugh ofcmll',e r.mty ,llld L'.\llllCl!Oll .ire not .ll\\ ,l)'' the re,ult of

hum,ln llltll \ UltiOll ,llld COldd he cc\cb1 ,llL d 111 ,lll l'\'O!Ut10ll,lr)' '-,L'll'-, e. hut rccogimll1g tlut "there I, 
,0111etlrn1g 111tngu111g .. md 111y,tn1ou, .. 1bout thin�,-, rh.n ,lrL' r,1re" . 

Aloll)-,">idc .1 photogr.1ph or e.Kh of the 2 I O ,pecie,. \\'L' le.1rn .1 hn .1bout tlJL'lr 11,1111e. tlic1r di,cm·en .iml "·h.1t they
look like. Although .1 hook 01· thi, ,cope i, next to u,ck" ,1, ,lll idcmilic.nio11 guide. F.iirlcy-., poch·t :bniprion, and
ge11er.1\lv 111fon11,lll\'e nhocogr.1nh, 1ne.111 th.1t vou c.111 c011rir1n \'( )tii· ·,tl•·iitil·i -1r -1· 1 ·1· , 11 ,·li•·1·· ro , , r • r , • , l, ( 11 I \'( )LI t-.110\\ l'Ollg l \' \ , l 

,c.1rt (.111d u,ing F,1irkv\ popul.ir .\'c11il'C· 1 il,1111s o( Sycl11ey i, .1 good \\·,1,· to do rhi,1) \c ·/,/cl//l ,1.1 .11 1 1 k ·I , I I · , ·ti -11[ 11·1,·, '. ' . . ·_ . . ' , · · · · ', LJUlr ·: lOOt-.. ,llll \\ ,l, j),11 l , , 
delighted to d1,cm·n lmronc photogr.1ph, of 13m.1111c C ,.mk-11, Tru,t lu111i11 1rie, ,til·\1 1, 1311-11 . I' I I I 1 I Jcl\' • ' ' • , , ,11 ,l irlg_L,">. ,1\\TIL' 0 11 Nlll ,ll l , 
Tho111n,011 a111id the raritie, 1 It\ a jJlea,ure to dip into rlii<, little ue111 ,llld it h 1, itlLletl rci 111,. c·,1,· (J\'lll, t 1- ,· · 

s· I l I 
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Where River Meets Sea: Exploring Australia's Estuaries 

I> /)' ·1 · I ·1 · J 'f "/ / 111 / 111·11 /)('llllii0/1 ( .'0011c1'clli1,c l<.c.'l'cll'Ch Cn11rc fi,r Coc1s1c1/ /',oll(' >)' IC(('/' /'cl((')', -)'II/IC ///'Ill'/', cl// I ( ('// t ( 1 · · · • 

I .,, ()_/ / ?00-I ?9..J ['!' ')../9 95 /'/'f' Es111,1r)' ,1111/ 1111/('l'll'cl)' ,\/,111c1gc111c111, /111 00/'00/1/ )' , 1 , - • - · ' · • · 

T 
111· ', IA 11 I) AIM 01 1111\ l lANl)IH)OI( I\ I() "i·.Nl IA ( I I \  I UAllY I 111 llACY AMON<: /\U', I llAI IAN\ 

buili1w our k11owlcd"e .1ml i11tcre,t i11 ch.rn1pio11i11g the C.lU\L' or e,tU,11')' protection ,111d ,.., .. I · ·"'·I l ir th. JH ihlic uree11 uroup, .111d ern·iro11111e11t,1l 111.111,igcr,. Onel11,lll.lge111e11t . t I\ pltl lel , L · ,-, ,-, . . . 
, 

I l fl. 1· · k · · 111Ll L'\jllo1ter, ,111CL' e,tual'IL''> .ire vul11cr 1l,J ·hopes th.n the key 111ess.1gcs ,1 so ru l o 011 poll Y 111,1 ci' · · · , , c 
to hu111.11l ,1cri,·itie, ,11lll thmc 11e.n popuLnio11 CL'11n-c, ,11T degr,1ded. 

Thi, book di,cm,e, type, or e,ttl.lrie, , their luhir.n, .111d fi.111Ct1011.tl proce,,L''· ,llld gi,·e, ,1 l'L'g1on,1l
O\'L'l'\'iC\\' of 111.111.1ge111e11[ i\\ue,. \Ollie O\'L'l'\e,1, CI\L'-'>ltldie, ,tllll .I J'C\OUl'Ce guide. ·1 he chmen 

cl.1,,ifiution ,chL·111e dr.1,,·s 011 the i11ter�ctio11 of ,,·a,·e. ride .111d river e11ergy i11 sh,1pi11g c,tu,irie,. ,llld i, e.1,ily gr,1,ped. 
Si111plc conccptu.tl di,1gr.1111,. supplc111c11rcd by e:--cellem photo,. effectively ,u111111,1ri,e e'>tu.iri11e co111JHllleiH, ,llld pnKe\\L'\. 

ThL· book i, tl\cr-fric11dly, prm·idc, .1 \\'dc0111c m·cr\'ie\\' of A mtr,1li,1 ·, c,t 11.1rie, . ,llld '' mild cen.n 11ly en h,lllCC e,t u.1r� 
litn.tcv .1111011g Austr,1li.111s. However, 011e w011ders \\'herhcr there i, qif1icie1H det.1il ,1hout i11di\'idu,1l e,tu.1rie, to ,1.,..,i,t 
111.111.1�n,. Th�Tc is little .1bout the ecology of' fi,h .111d i11,·crtebr.1rL''>. rhe di,cu.,.,io11 or ·e,tu.1ry he,1lth· . 'i11dicaror,· ,llld 
· 111011itoring· i, qucstio11.1blc . .  md rlt L' \\'ordi11g i, occ.i,io11,1lly co11rmi11g. Morcm·n. gi,·L·11 the 111,111 ,igc111ern e111ph,1,i,. ,1 fir111 
.tck110\\'lcdge111L'IH ofu1\'iro11111e11t,tlly d.11l1.1gi11g popt1l.trio11 .llld ccrn10111ic gro\\'th could h.t\'l' hec11 111,1dc. 

Dragons in the Dust: The Paleobiologv of the Giant Monitor Lizard Megalania 

AIAl'-_l<)'\J', 
AL.;\ I ll,\l lA'\J JV\L,;\i L \1 

By l<.c1!11!1 1;· .. \lo/11c1r. /11di,111,1 ( ·,,;,,crsi1y /Jrr.i.i, B/00111i11,1;1011, /11di,111c1, 200-1, ..!2-1 t'l'· S69. 95 np. 

T
ill IU·CI I lll\CO\'I RY ( )I 1)0\\N\l/11) IIU IA'\!\ If'.. FI OR I \  (IUAIII) \ll,;(11 \l'l (Ll\110'\ 

.1bout their rcl.niomhip with t
_hc 011ly l.trge predator on tl1i_

, i,l.111d:_ the Or.1. or l<o111odo
l)r.1go11. Jlre,u111.1hly. 111,111y of the,e 1111111,11!, e11ded their li,·e, ,1, l11,1rd lunche,. '.-ip,ll'L' ,1 

thought. the11. f<.Jr rhe fir,t Aborigi11.tl people to re.tch L·.1,tern Au,rr.1li,1. ,, here they c11cou1Hcrcd ,1 

fir more f<.m11id,1hle be,1,t: the gi.111c go.1n11.1 .\ fc;1;c1lc111ic1 11riscc1. I )uri11g c1111pi11g trip,. I h,n·c h,1d 
sever. ii 111e111or,1blc disputes \\'irh two-111erre (tive-kilogr,1111) L.1ce Monitor, O\'l'r 0\\'11er,hip of the 
,.1us.1ges 011 111y b,1rbL'CUL': ,1 liz,1rd this ,i7e c.111 be .1 fi· ighte11i11g l'l'L',1tt11T. 1 11 comr.1,t .. \ft:1;,dc111i,1 grc,, 
to ,e,·en 111errcs in length ,llld \\'eighcd ,1rou11d 1.(HHl kilogr.um. 1-c\\' of m \\'Ould di,J1t1te m,·11er,h1p 
of the saus.1gcs. or indeed the c.1111pground. with such an ,1,,·e,0111e he,1,t . 

Austl',1li,1 ·s fi:mil reprilcs. although specr,1ndar. h,1,·e ,Htracred Jc.,., popular ,111d ,cie11titic ,1tre11tw11 

th,111 h,1,·e the ch.1rirn1.1tic 111eg.1-111.1111111.1ls. n ... 1lph Mol11.1r h,1, done .1 n1.Ncrful job or ,y11the,i,i11g .1 ,, idc r.mge of 
i11f<:Jr111,1tio11 .  not only ,1bour .\ft;1;c1!,111ic1. but .1lso the Plei,roce11e e11,·iron111ellt in which it lived. I le i, not ,1fr,1id to ,pcnd,1tc 
011 the giant liz,1rd's ecology. ,111d even its sex life. There i, 111uch ,,·e \\'ill never kno\\' .1bout the,e e:--ti11n gi,1nt,. but Mol11.1r 
tells ,1 wonderful detecri,·e story abour the re111.1rbble di,·er,ity of .1ppro.1che, . .  rnd type, of c,·idence. by ,,·hich ,ciemi,t, h,1n·
obc.1i11ed insights into the li\'cs of these v.rnished ,upcr,r.1r, of the Au,tT.1lia11 bll\11 . 

Astonishing Animals 

J�I( I, '.-Ji llt'-1 

U,1\lll \llY ( )J S'tl)'\l't 

By 'f'i111 H,11111cry ,111t! Pc1cr Scho111c11. '/ he 'fr.\'/ / >11/,/i.i/11·11.1: Ccl!IIJJc lll)', .\ /c//,011r11c, ..ZOO-I, J(lr, /'!'·P11pcrh<1ck 50 np. 

A
l'O.\'/S///.\'C.l.\'/.I/.IL.\l�A lll·1\UIIIUIIYIIIU'>lllAll·llA('( OU ·1 ( )I \0/\.11 01 1111 \\{)llli>\ 

111_mt __ 
unusu:1l vertebr. ires._ The hook hegi1

_1, \\'ith ,l brief i�1troductio11 to the cn1luno11 
of life 011 E.11 th ,rnd 1, follo\\'cd by ,1:-- Lmk loci,eh· dehned ,ccnom. "The Vert1c.1l

TerrJi11 
., includes some of the \\'orld\ mosr ,pcn,1�ul.1r hi1'.d,. "Motion Speci.1li,r, 

.. fl-,1turc,
111a111n1als that glide, a fish that walk, and even ,1 \\',111.ibv rh,tt h,is ,111 ,1\'er,ion ro uroumling it,
t,1il. The third ,llld l.1rgc,t ,cnion. "Food ,llld Feeding..'_ prc,e11t, .1 di\'l'r,e ,llT,l\' :1r 111,m11;1,1k
birds ,llld fishes, ,1nd highlighr, (,1111ong other thing,) \\'h,H ,1 diet of jmt ,,·orn;, or Cl\\0\\,11'\' 

. " . droppings can 
-�
lo ro ,1 s�ecie,'_ .1ppear,mce. Ani111al, eh.it try ro hide ·.ire the topic of "Sh,1J1L'-

sh1frers , while the fifth ,ecc1011 focuses 011 H,1b1tat Speu.tl1sc," ,llld include, ,111 ai i11mt blind dolphin th,n ,\\'im, 011 ir, ,idL'
,111d never sleeps. T he fin.ii section. "The Vertical Oce,111". i, rhc rc.11111 of the deep-,L'.l fi,hc,. ,urcly the inmr biz. irrc
cre.1tures chosen. ,md possibly the 111mt ,1rcistic.tlly cl1.1llc11ging. 

We ,ire cold in the i11troducrio11 that one species account is purely fi ctitiou,. 
book chat telling which one it is 111.1y be a bit of .i challc11ge' 
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Uut ,o e:--tr,1ordi11,1ry ,llT .111 the ,llli111,tl, in thi, 
-S \f'-l)Y !'sl,11 B't 
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(,et ''"ohnl' A,rn" 1h11.1h.1 thcre 1, ., lll't\\ork of.1cr1n· ,oc1c11,·,. l.1rgc .md '111,111. lor.11 .md 11,111011.d, th.11 exl\t to further. the ca1l\c oftl.1c ,ubJect t l�,H you hold

dl'.ll \\ liethc1 ,0111 ,pl·n.11 1111cn·,t i-. to11,l'r\,H1011. bin.I,.'( 1c11c1..·. 11,H1on,1I p.1rJ...,. hu,ln,.1lkmg or .1 p.1n1cubr group of .11111n,11\. rhere-; .1 ,onl'ty for you. 

ANIMAL WELFARE 

orth Qucc11sla11d Wildlife 

Care Inc. 

I'() llo, 1-1-1<1 

t\11 Kl·.NVAI I (�11) -18 1-1 

l'h: n-11-17 17 ."\7-I 

( ·ont.ict: I .111.1 Alkrofi 

••

\ kn1lwr,l11p: • I()_()() ( · 1111tl 

S2:i.!lll Adult S.1:i.On l-.11111ly 

or ( )rg.u1h.1t 1on 

WIRES 

N\\\ \\'tldld,· lnforn1.111011 

& ltc,cuc Sn, ll·,· 

I'() llo, 26() 

I OIU-.:-iTVII LI: SW 2087 

l'h: ()2 8')77 .).).).) 

,\ 18()1) b-1 1 188 

\\ l'h: ll'll'W 11 1irc.,·.,11J.?.clll 

( 'onun: C.1rol ,t.1cl )oug.tll

• 

1\k111hn,h1p: s-10.00 

ASTRONOMY 

Western Sydney Amateur 

Astronomy Group 

I'() llo, -100 

KINCSWOOI) NSW 27-17 

l'h: n2 -17.'\') I :i28 

\\'l'h: l/'ll'll'.fJ'cJi.(111/1.tlll 11."('l'S 11'.,'clc{� 

Conr.1n: lc:rny Elli, 

• • 

BIROS 

Birds SA 

1 1  Sh.11i:,bury Sm:L't 

�l)E I !ILLS SA .'iO:iO 

l'h: 08 8278 78(1() 

Wch: 11•11 rw/,irdss//.//S11.//11 

Co1tt.1Ct: I )r I ),l\·id R.obert,on 

• ••

CONSERVATION 

Australian Ecosysterns 

Foundation 

1'0 llox (106 

UTI ICO\X/ S\X/ 27')0 

l'h: 02 (1."\:i 2 1  IJJ 

Wc:b: 11 111 111 1.a11.,·crosys1e111s. c)t;f.!. a,1

C:01H,1cr: Trevor Ev.1m 

••••• 

Me111ber,hip: S I  0.00 Single 

S2:i.OO F.1111ily I 00 

C:orpor.nion 

Friends of Lane Cove 

National Park Inc. 

r - I .tne Cow .1tion,tl P.1rk 

I .tdy C.1111e l)m·l' 
Cl IA I S\X/001) S\X/ 2067 

Wd,: /1111>:I /11.((Ts.b(Q/>011d.11c1.1111/ 

Ji•it'111> 
( ·011t.1r1: No,·l.1 Jo11,·,
• ••

EDUCATION 

CSIRO's Double Helix 

Science Club 

1'0 13ox 22:i 

l)ICl<SO ACT 2W2 
l'h: 02 6276 66-1., 

\X/l'h: 11'11'11'.CSil'O.tllf//,c/i.,·

C:ont.JCt: Jo-Anne McR.1e

• 

M,·111hcr,h1p: S27.00 or $2-1.00 

Gould League of SW 

PO llox 8-16 

MAIUUC:KVILLE S\X/ 220-1 
l'h: 02 ')56 0 78-1-1 

Wl'l1: 11 111'"'-.'-!o,t!d.td11.,111 

Co11t.1cr: Mich.lL'I ll1Tn1l.llt 

•• 

EARTH SCIENCES 

Australian Field 

Geology Club 

I (1 Arburu, Str,·et 

MOSMA SW 2088 

l'h: 02 9969 2 1  J.'i 

C:onr.1cr: l)ougl.1, lt.1up.1ch 

• 

ENVIRONMENTAL 

Royal Geographical Society 

of SA Inc. 

cl- lt.C.S.S.A.

(;1'0 13ox -119

Al)ELAll)E SA :i OO I

Ph: 08 82 07 726:i

Cont:1cr: ick H.tnTy

•• ••

Men1ber,hip: S:i:i.00 

INSECTS 

Entomological 

Society of Victoria 

:i6 Looker R.oad 

MO TMOR.ENC:Y 

VIC. 3 09-1 

Ph: m 9-135 -1181 
\X/l' b: 11•11•11'. l'imc1.11c1.il11 l-1•icc1110 

•• 

NA I UR I· AU\ I It t\ I I t\ \UM � t I' It 2 0 0 4 - 2 II O 5 

Society for Insect Studies 

12 P.irk Avenue 

ROSEVI LLE S\X/ 20(19 

Ph: 02 <)-J 17 6 I 7 I 

C:ont,1cc: Hon. Trc.1,url'r 

••••

MICROSCOPY 

Postal Microscopical Club 

of Australia (PMCA) 

J(, Western Avenue 

13LAXLA I) S\X/ 277-1 

l'h: 02 -1739 I :i28 

Conracr: Tony Elli, 

•• 

MUSEUMS 

TAMS-The Australian 

Museum Society 

6 C:olkge Street 

SYI) EY S\X/ 2010 

l'h: 02 9320 622:i 

\X/l'h: 11'11'11'.i1>11011/i11c.11c1.,111 !1t1111.< 

Cont.let: Ali,on llyrn,· 

••••• 

Mrn1bcr,hip: S88. 00 F.m1ily 

S7 0.00 Single :i2.00 C:oncc,,ion 

The Waterhouse Club 

SA Mu,eu111 

onhTerrace 

Al)ELAIDE SA :iOO O 

l'h: 08 8203 9802 

\X/l'h: 111111( 11',11c1ho11sn-/11/,.Cllg,111 /11'11r 

C:ont.1cr: M.iry Lou Si111p,011 

• •••

Mc111ber,hip: S90.0() F.1111ily 

$70.00 Single 

NATURAL HISTORY 

Dinosaur Club 

Al\',tr.1li.rn Mu,eu111 Educ.nio11 

6 College Street 

SYI) EY S\X/ 20 10 

l'h: 02 9320 622 ."I 

Contact: Kate Cox 

Mrntbership: S I  :i.00 

Field Naturalists Club 

of Victoria 

Lockl'd Bag 3 

BLACK.BUR. VIC. 3 130 

Pit: OJ 9877 9860 

\X/cb: 11,11,1/1. 1rimc1.11c1.,111 l·--:(11r/l 

Contact: Mimi l'ohl 

•••••• 

Royal Society of SA 

SA Musc11111 

orth Terrace 

ADELAIDE SA 5000 

l'h: 08 8223 :i360 

\X/eb: 11111,11, ag111i11c. 11dc/11idc. cr/11. a11 I 

i11d11.<1ry I RSSA I 

Contact: John Lo,·c 

• 

REPTILES & AMPHIBIANS 

Hawkesbury Herpetological 

Society Inc. 

PO 13ox JO 

EM ER.TO S\X/ 277 0 

l'h: 02 9832 90 13 

Contact: J.A. 13.rnb 

• ••

QLD Frog Society 

PO Box 70 17 

A T BR.ISIJA E 

QLI) -1169 

Ph: 07 3366 1868 

Web: "'"''"·!Jld(,·o,Q.<.11.<11.1111 

C:011t.1ct: Jennv Holdw,1y 

•• ••

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

11 
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Red-necked Wallaby joey (Macropus rufogriseus banksianus). 

Marsupials vs Placentals g . 11 "/1y is i1 bc11c{,riill jcir 111,1rs11pi,,ls
• 10 hill'C )'<HIii,� in ii 11011rh _fi-o/11 ii

., si.:-c , "-' 01111oscd 10 /1<1Fi11,{! 1/,c111 dcFcl-
011 i111crud!!y r1s rnrhcria11.i (11/arrnrill 11111111-
1/111/s) do? 

-Pi: 1:1 <WI· HACl<l:R
A�I IC:ll.J)\11:, Qi I)

A 
There arc prm and com to both 

·. ,y,tcms. IJl:iccntal 111,1111m,1l,
gin: birth to well-developed young. 
\\'hich attach to the mother\ womb vi,1 
,1 pl.1cc11t.1, derived from both m,1tcrnal 
,111d foetal tissues. The young receive 
nutrients from, and expel w:istes into, 
the mother's bloodstream via the pla
cent:1. Lactation, or production of milk 
by the mother's mamm,iry gland,. 
occur, after birth. for a ,i111il.1r length of 
time ,1, the pregn,111cy. 

M,11",upial, al,o ha,·c a placenta, but it 
i, derived only from the clcvcloping 
young. with the young nouri,hed in the 
wo111b by the mother\ 'uterine milk'. 
IJrcgn,111cie, ,ire ,hort, and hctation 
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ti111es ,in: much longer th,rn the preg-
11,111cy time. M.ir,upi.d young develop 
slowly compared to ,imil.1r-,izcd pL1-
cc11tak and few 111,ir,upi,d young .ire 
born in a reproductive ,ca,011. Howev
er, misc1rriagc rates and loss of new
borns arc higher in pl.1ce11t,1! 111,1111111.11,, 
,o recruitment i, ,i111il.ir. 

In times of enviro11111cntal hardship. 
the m,irsupial mother c111 ab,111don her 
young, or the young can die, without 
her im-csting much energy into their 
clcvclop111c11t. Her chance, of survival 
for another attempt at reproduction arc 
better than a placcnt ,1! mammal's 
chances. In bad times a placental moth
er must endure a risky miscarriage, or 
lose unwcaned young, having invested 
much more energy into reproduction. 
However, if the pL1ccnral mother ,ur
vives, the shorter l.1ctatio11 ti111es allo\\' 
her to speedily t,1ke ach-amage of 
improved condition,, whcre,1, there \\'ill 
be ,1 di,,1dva11t,1gcou, l.1g time frH mar
,;upial mothers. 

There arc also i111111unologic:d advan-

--

r.ige, f<Jr the 111,1r,upial option. The
exch,111ge of material acrm, the placen
c.1 of pL1c e111.1I 111.1111m,1l<,, and the
e:•qrnl,ion or the pl.1ce11t.1 during birth,
expme, the 111other to the po5\ibiliry 01
im111u11ologic.1lly re,1ni11g to ti<,<,ue, of
the young. Thi, c.1n jeopardi,c later
preg11,111cie,, ,1, the 111orhcr\ immunity
will ide11tif)' ,uh,eque11t young ,h for
eign. ,rnd 111i,c.1rri.1ge or ,tillbirth c.111 
re,ult. M,11",upi,d, do not have chi,
problem ,1, the pL1ce11t.1 only develop,
from foet.11 ti,,UL''>.

BRO"I\\ Y,, M< Al I I\[\ 
U·"ll\'11�'-,IIYOI 1\VE (.JA:--.1) 

Al�Mll)t\11. SW

Identical Twins Q /)o id('//rird! fll'ins /1,,,,,, idrn rii-,,J 
: _!111g1TJJl"illf.,? 

-T0\1 111< 1-.1 y
C:1u111111,ACI

A 
The ,hort ,lll',\\"lT i, 110. The

: fingerprint, of idcm1c.1l
(11101107ygoric) twim ,ire not idcnnc.1I. 
Thi, i, bcc.1mc f111gerpri1m .ire influ
enced both hy ,lll individual\ gene, ,rnd 
by .1,pcct, of the prcn,1ul environment 
(such ,1, nutrition. blood p1-c-,.,tire. pm1-
tion in the \\·omb ,111d gro\\·th r,Hc of 
the finger, ,lt chc end of the !JN 
trimc,t cr). 

Som e ,1,pcct, of fingerprint,. ,uch .1, 
the type ,111d ,i7L' of fingerprint p,H
tcrm. arc highly herir.1blc ,llld "di be 
,·cry ,i111iL1r het \\·een idcmic.d rn·111,. 
Ho\\'cvcr. orl1cr ,1,pecr, ,uch ,1, rhe 
111inuti.1e (rnding ridge,, bifurc,1C111g 
ridge, etc.) differ n1,irkedly. 

Forcmic ,ciencc and biometric ,ccu
rity ,yscc1m comider both the tJngn
print p,1ttcrn ,111d the pattern of the 
minutiae 011 the fingerprint. enabling 
them to diffcrc11ti,1tc hct\\·ccn the fin
gerprint, of idcntic.d t\,·im. 

-SARAI I MLIJI >\[\I)
QUl·I. '-,IANIJ I �IIIUII 
OI M l l>ICt\ l  R.1 \L'\IU II 

Spider Egg Sacs Q • !Jin11ul r/1('.i(' c;w s11c, i11 ()//(' cJ(l/1)' I''.''
• p/1111/s. 11 hu 11•cJ11!d l,11,,c /au/ 1/,c111' 

-Ell I I�N COL I 11'\
Cl Ill I Elt1'. Vi<.

A: 
Thc,e little ,ilk p,1ck.igc, ,ire
�piclcr egg .,,1c,. They belong to 

NA I UIU t\U\ 1 ll •\I I i\ \U\\\\l \t 21101 2111ii 



These cup-shaped egg sacs are the work of the Tear Drop Spicier. 

.1 dh1111, 11,·c orb \\·cb \\ l',1,·111g ,p1dcr 

,.dkd 11!!1,>1>1' ,,,,,1rns,1. 1111, ,p1dcr 1, 

,0111L'l1111L'' k1H1\\ 11 .1, rhc lc.1r I )rop 

'>p1dn 011 .1ecou11t ol-11, ,ih-n:- .1ppc.1r 

. 111cc .111d clo11g.He body ,h.1pc. I he 

cup like ,h.q1L' ot' li1L''>L' egg ,.1e, .. do11g 

\\ llh d1L'lr grec1mh u11ged ,ilk .1dorn 

111c·1H, .111d 1he protcnin· cm·eri11g ,ilk 

llL'l\\Ork, 1, llHlre-or-k'>'> ly pic.d ol-'>l'\'

cr,1I . l1xi1>JIC ,pccie,. I IO\\C\'CJ', lhl' lc,1r 

I )rop \pi,kr\ L'gg ,.1c, JIT u11u,u.d 

bcc.1USL' of 1hc1r ,111,1lkr ,i7L· .111d rhc 

l.irgn m1111bn 111,1dc (up ro 11i11c b'.' OIIL'

ti:111,1k).

1c,1r I )rop \p1der, .1rc \\·idely di,1r1b

utcd. r.111g111g fro111 Au,tr.1li.1 10 1>.1pu.1

Ne'\\ Cu11JL',1 ,111d l'\\ Zc,11.llld. I he'.' 

build d1c1r \\d1, .1111011g ,hrub, .1ml 

l011g gr.1.,.,e,. 111 reed bed, ,llld e\'l'll 

,1111011g crop,, occ.1,io11,1lly clu,tcri11g i11 

l.irgc 11u111bn,. I hey Clll LO!cr,HL' 111od

cr.nch dry co11ditio11, .rnd rhcir ,ih-cry

bod1e, help lo prcn·nr m·nhc,Hi11g .1,

Pie Teaser 

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 Talklllg Wildlife. Spring's 

Pie Teaser was the distal end of 

an arm of the sea star 

(Asterodiscides truncatus). 

NA I U IU \ t \I It \ I I \ \ L \ l \ I I It 1 I)" I 1 IHI, 

they ,i1 i11 lheir web, hy d,1y. fhc web, 

,0111e11111L'' h,1,·c .111 11TL'gul.1r rihho11 of 

"lmc ,ilk ,ll 1hc cc111rc. L'qu1,-.dcnr to 

1hc ,ilk no" ,cc11 i11 \\ eh, of1hc1r rl'i,1-

ll\'L''· the St f\ndre\\ \ C:ro" \p1dcr, . 

I he,c hriglH "hi1e ,ilk ribhom rciku 

UV liglH. "h1ch 111.1y ,1ur.1n 11 '.' 111g 

111,cn, 1m,'.1rd the \\·eh. 

Miki Clt'\Y 

Au'> 11t'\11 '\I\. Mu-.1 U\1 

Answers to Quiz in 
Nature Strips (page 19) 

1. Orange

2. Cnssi11i

3. '17,rrc

4. L 
1

ilraso1111d 

5 .. \ lndn,(.!nsrnr 

6. Fur

1. Micro111rtrr

8.)11111' 2004

9. Cygnets

10. Francis Crick
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TII le LAST WORD 

Tangled up in blue 
J1111('11ill' do/1J!1i11.i ilrc l'CI')' i111111isi1i11c illld 1/1is 1nohi1/J!)'Ji1rtl1cr 

i11crl'i1SC.i 1/,cir exposure lo l'lllilll,l!ii11.\! lilll'r. 

"
T

>\,(,111) ul' 1N 13,u, 
... 1111 

111orn,e rdi·,1111 ti-0111 13oh 
I ),·Lu1 \ Lu11em or lo,l 10\'L' . .  1!,o

.1ppliL'', LO dolphim. 
l)o dolphim L'XperiL·nce the p.u1g, of

1ml 10\'C' 'v./c h,l\'L' 11() \\',lY 01· ki10\\'i11g. 
hut I )yl.111 \ "ord, .1pply litcr.dly .1, dol
phim illlTL'.hingly bcco111c t.l!lglcd up 111 
the !ill LT of !1t 1111.111 indith.·rL'llCL'. 

I hL· pl1glH of \\'h,1\c, ,md dolplun, 
1:dli11g ,·icti111 to the i11f1111ou, high-,L'.1' 
drifrnct, h.1, been "·ell publici,cd. Le-,-, 
"·ell k 110\\'11 ,ll'L' the problclll, t:KL'd by 
co.1,t,d ,pcciL·,. 

In the cour,e of 111y !011g-Lcri11 
rc,c,irch project on the l 11do-P,1cilic 
13ottlc11me I )olphin ('li1rsio11., c1d1111,11.,) 
li,·ing in the Adcl.1idc ,1rc,1. I h,1\'L' doc
u111emcd 111orL' th.u1 .1 dozen c,1,L·, of 
L'll[,lllglclllcllt. I )i,c.1nkd li,lrn1g line 1, 
L',1,ily the 1110\t COllllllOll C.lU\L' of L'llt.lll
glc 111c11t bur braided line. rope. cl.1,n
ci,cd ,.1il tic .rnd netting h.1,·c .di hecn 
rL·111m·ed ti-01 11 dolphim in rhc p.ht fL'\\' 
ye.II">. 

W hile the dur,1bility and ,rrrngth of· 
nylon line lT,1mfonm ir into ,111 dlL·cri\'L' 
knife, ,lo\\'ly ck.wing the dolphin·, flc,h 
.1r the point of c11unglcrnc11t. linL· or 
ro�JL' trailing lwhind rhe dolphin pick, 
up lllore littcr ,rnd nuterial ,uch .1, ,c.1-
"·ccd. i11cre.1,ing dr,1g ,rnd h.1111peri11g 
',\\'llllllllllg. 

Enr,rnglcd dolphim 111u,t lw c.1prurcd 
ro 1-c111m·c the offending m,1tcri,1I. ( )11c 
dolphin calf ha5 been cnt.rnglcd fom 
ri111e,. 011cc ,o cxtcmivcly rh,1t ir I.iced 
together hi, lllOuth and tail .rnd 111.1Llc 
diving ali11mt impo5,ible. Each ti111c he 
bcco111e, emangled. the grom·e ,!1cL·d 
into hi, rail fluke by the ti,hing l 111L' 
become, \\'ider and deeper. m,1ki11g !11111 

e,·L'!' !llorc ,u,ccptiblc to e11L,lllglc11 1c1ll. 
ll...cport, of cm,rngkmcm, ,1re no\\' ,o 

co,11111011 in the Adcl.1iLk ,IrL',l .1 ,pcci,1! 
u11ir h.1, been e,t.1bli,hL·d LO de.ii \\'llh 
the111. Thi, i, 111.1de up o( 111y,el( and 
ot!1L'!' 111c111bcr, of the Atl\lr.di.111 I )ol
phi 11 ll...e,c,irch Fou11d.H 1 011. p.irk 
r,111gcr,. the \\',Itl'I' poliCL' .. 1 co111111crci,d 
llL't ti,hcn11.111. .1 111,1rillL' 1 1 1.1111111.d ,·ct
cri11,1ri,111 ,rnd RSi>C:A rqirL'\L'lll.lti,·c,. 

Bei11J?_ l1a11/erl i11to 

a boat to /,ave 1nari11c 

litter rcnwvcrl is 110 

r/011/Jt tm11111atic_fc)r 

the rl o Ip I I i II s, b II t t I Icy 

are t/1c lucky 011es. 

Once "·e ·,·e loc.1tcd .111d ncttL·d the dol
phin (,llld .d,o it, Illothn ,f it i, ,rill ,1 
dcpcmlc!ll c.df). d1wr, quickly ,ecurL· it 
to prc,-c1H dro\\·11i11g 111 the 11cc. We 
rhc11 lift the dolphin into ,lll infl.1t,1blc 
ho,lt for trc,1tn1c11L by rlIL' ,·er. photo
gr.qih it .111d rclc,1,e ir .1, quickly .1, pm
,ibk. 

!king c.1pturcd in .1 11cr and h,1ulcd
into a ho.it LO h.1,T 111,1rine liner 
rc111oved i, 1 10 doubt a tr.1umatic expe
rience for the dolphim concerned. lh 1t 
they ,Irl' the lucky one,. 

Emanglcmem, 011 ,ome dolphin, ,Ire 
not detected .rnd the,e ,mim,il, die "·h,1t 

BY MIKE BOSSLEY 
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111u,t he ,1 ,lo" ,llld p,1i11ful death Lw 
,t,1r,·,Hio11 or 111fL·ctio11. A young anim;I 

recc!llly .1utop,ied by the i)olphi11 

Tr.1u111,1 111t, ,1 111uludi,ciplin.1ry group 
coordin,ned hy Lhc South Amtr.ili,rn 

lu,L·u111, 11.ld iL, uil fluke ,1lrnmt ,e,·
crcd by hr,1idcd fi,hi 11g line. 

A dcL1idc i, r,llhcr ,pccial in luving ,o 
rn.111y dolphim living ,·irtually in the 
hc,Irl of· the cny. ,llld there \\'ould be 
ft:\\ pi.Kc, .1rou 11d Au,tr.1l i,1 ·, ,·a,t co,l'>t
linc \\'hne dolph1ll\ ,1re 111011itorcd to 
rhc degree the� .1re hne. Still. the only 
re.ii \\ ,1y to reduce dolphin cma11gk-
1nem, i, to reduce the ,111101111t of litter 
L'Illning the 111.irine c11,·1ro11111e1n. Lcg,1I 
pc1 1.dt1L'' for lnLn 111g .1re cnt.11111: hclp
fiil but cduc.1Lion 011 the e11t,rngkrncm 
!\\UL' 110L _1u,t for dolph1m hut for 
\\'h,,k,. ,e,d,. hml, .111d othn .11111n,d, ,1, 
\\'L'II "n1uc.d. I hL· lughc,r pnorn; 111 
.111y cduc.1uo11.d proJL'Cl 111mt be to 
!lllTL'.l\L' .111gk1< ,1\\ ,ll'L'llL'',', of the kth.d
ll\ of d 1,c.1nkd line.

l:.1ll,lllgk 1 llL'lll I\ Olli; Onl' of the 
thre.ll, t:iung Adel.11Lk·, dolplum. l)ur-
111g the p.1,t fL'\\ ;L'.lr, '>L'\Tr.1I h,l\ ·e hcen 
,hot. ,uhhed or ,pe.1rcd: ,0111c h,11·c 
hec11 hit hy '>JlL'ed111g ho.n,: ,llld .11! h.1,·e 
inge,tL·d tO.\ll' polluuo11. p,ll'l!Clli.irly 
hL'.l\'\' 111et.ik A, i1· tilL''>L' thrc.u, \\L'n.' 
!lot l'llOUgli. till' !1.1h!l.ll they depL'lld Oil 

h.1, hcc11 d.1111,1gcd hy ,rornrn.llL'r.
111du,tn,d d1'cl1,irge, .iml ,e\\·,igL' dilu
ent. Ju\'C111k dolphin, .ire p,irnrnl.1rly 
nd11n.ihk. ThL·y ,1rc .d,o ,·cry 111qt11'1-
ti\'l' .rnd tlm proh.1bly ti.,rthcr 111rrc,1,L''
their c:-;pmure to c11t.111gli11g liLtLT

The ,un·i,·.d 01· I �otlicnmc I )olph111 
CO!lllllllnitiL', prc,e11li; ll\'lllg ,id_1,1Cellt 
to urb,rn ,1re.1, "·ill dcpL·nd 011 ho\\ 
quickly \\'L' l'.111 reduce IlL'g,1ti,·c 11np.1n, 
011 rhe 111,11'111t· t· 11,·1ro11111L'IH \\ e prolL-" 
to lm·c ,o de.irk F.iilurc to do ,o "di 
i11e,·ir,1bly 111\'oke ,rnorl1n l)yi.l!l ,ong. 
th.it 111ournfi.d dirgL· ofhlc.1k urh.111 L':>;1'
tcncc . .. I k,ol.1Lio11 R o"·".

I)!(. MIKI BO\\! I Y 11•\', 1!111'. \I l'l)YI'-(; 
llOI 1'111 \ Ii'. 1111 Allll .•\llll •\IU •\ 
\I 'Cl 1987. I I,.., \\ 01\.K I\ ',l,;l'i'( )1\.1 [ I) 

IIY IIILAU'-.IR•\111\'J l)Oll'lll, 
RI '>IAI\.CII h lU;s.l )A I 10, ,\'1 l 1 1 11 
W, 1A1 1  A I l I )rn "' 11' Co, '>11\.\'A II()'. 

Soc11 1 v. 

I Ill LA'ff \Vou.u I') At',: OPINIO!\.: I'll.CL 

AND l)()f', KOT NH I \\/I.RILY R.EflL<. l 11 IE Vll:.W\ 

01 1111 AU"ilRALIAN MU\H.:M 
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