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r--./\ I UR I /\l,\ I lt/\1 1/\ 
I\ proud \\ llllll'l ol thl· 14)87 'XX ·x·,

·•10, 'ii ''12. ·•n, ·•1•1 & 2000 Whi1lcy
Awardli 101 lk,t l\·11od1l.1I. .rnd tht'
l'JXX & '1JII /\w,t1.1l1.m I lc:1n.1gt· A,,.111.h

I It<>"- I < c >\ 1 ll 
I k,pne the , H)klll 1.un 
lo thn1 ll\eS, I .n1gh111� 
Koo1'..1hurr.1, (l),,,d,1 
I11w,11t:111m,Ir) gro,, up to 
he..· \l'I\ \Oll.thlt,: llc,.llllll'\ 

Pho10 h, K.1th1t. A1l111'011 

1-All lU AlJ\lltAIIA 1.1:1,111t 21111 1 

I 
I'\ CIU /\ I I ( l 111 /\ IS I I to 

,lllllOUllCe th,H f(lr thl' J.1q )'l',lr 

\\'l' h,1n.' bl'en printing .\',ll11n· 

.-l11s1r<1/i,1 111.1g.11111l' 111 Au,tr,d1.1. 

The Amtr,1li,111-m,·11cd crn11p.111y eh.it 

print, the rn,1g,1z111e Uhl', grc,1t C.ll'l' 

,rnd pr1tk 111 thl· puhhc.1t1011 \ 

produn1011. Along \\·1th ,1 Ill'\\' 

primer, \\'e ,11,o h,1d to choo,e ,1 Ill'\\' 

p.1pn. Afrl'r much dclihcr,ltion, \\'l'

cho,e ,1 \\'Ood-frcc p,1pn offt:r111g

high gllw, ,rnd wh1tene" producl'd

u,lllg chlorine-frl'c pulp. \\'h1ch 1,

llnporunt if you \\',lilt to choo,e ,1

more em·iro11111e11t,11ly friendly p.1per.

Our p,1per h.i, ,11,o been ,l\\',1rded 

thl' ordlC Crl'en S\\',lll L,1bl'I. !"he 

ordic l'm·1ro11111l'11t,1l l.1hel 1, ,1 

lll'Utr,11_ i11dcpe11dc11t that 

gt1,lLllltl'e\ ,1 CL'l't,llll l'll\'ll'C)l lllll'lll,11 

,t.1ml.1rd. Only prndun, eh.it ,.1mf\ 

,trice l'm·iro111l!l'llt,1l rcqu1rl'illl'Ilt, on 

the b,1,1, of objl'ct1,·l' ,1.,.,l·,,111l'11t, .ire 

.1llm\'l'd to d1,pl.1y elm l.1hel. I Im 

help, COll\Ullll'I', to 1dl'11t1t\ thl' 

produce, eh.it C.lll'>l' thl' k,1,t d,1111,1ge 

to the crn·iro11111l'1ll ,1111011g thO,l' 111 

till' 111,irket pi.ice ,111d hopl',-ully. ,1, ,1 

rl',tilt, 111,111ut:1ccurl'r\ ,ll'l' ,unwl.trl'd ro 

de,·elop produce, .111d production 

pnKl'\\l''i th,lt ,ll'e 11\0rl' l'll\'ll'Ollllll'lll,111� 

,l\\',ll'L'. Thl' C!'ltL'l'J,l l,lhl'll !lltO 

.iccou11t \\ hen ,l\\ ,1rd111g thl' l.1hel 

relate co thl' l'll\'1ro11111l'11t,1l t:1nor, 

through thl' p,1pcr\ lifL' n·t·k. fro111 

upfront 

r,1\\· 111ater1,1I. dur111g producc1011 ,rnd 

di,cribuc1011, during 1c, me and a, 

rdi.1,l'. 

The ,econd gre,ll ,!lmou1Kl'111c11t 

for thl'i l'i\Ul' 1, our Ill'\\' regular 

fe,1turl'- I hl' \l'cret I 1k of i >l.111c,. In 

re,pome to your dl',Irl' to ,cl' more 

.1rt1cle, 011 pl.11n,. \\ l' \\·cm 011 the 

hunt lt)r ,0111eonl' \\ ho could r,1ke 

you 111to thl' llfL' of pi.um. We found 

I )r l 1111 L11t\\ 1,k. I )1rector of Pl.111t 

Bor,1111c 

C,1rdcm \ydnl·�. ,111d l'.lch 1"ue hl' 

\\·1II bring you .1 fa,un,mng 1m1ghc 

111to thl· \\ Orld ofpl.111t,. Turn to p,1ge 

7h ti.ir h1, t,r,t ,ron on .1 h,1r111k·" 

,1lg.1 "nh .1 p,1rucul.1rl� ll,ht\ ,1de. 

We ,d,o l''-Pll'-l' till' l.1ughmg 

I<ook,1hurr.1 ·, d.1rker ,1de. 111troduce 

\'Oll to ,Ollll' ,llll,lllllg JU11lplllg ,p1dn, 

.111d l':-.,1111111l' tltl' prl'C.lrI(lU, ti1rurc of 

the Quel'11,l.111d I ungfi,h. 

- JENNI°'F- R A NDER

.\ l,111,1),1..: I ,c/11,,, 
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letters 

Scaredv Stag 

I h.1n' ,ome re,en·,1t1om 
,1bout the ugge,non th,1t 111 
,rorm) ,w.1tl1l'r big ,t,1g- lo,e 
he,lt quick!) ,111d h,1w to 
,eek ,helter. hue the ,m,1lkr
frm.1k, ",ee out the ,torm" 
.'\·,wm .111s1 .  \Vmter 2001). 

111 Im dehghtti.il e"-a\ "On 
bemg the nght ,1ze 

..
. J.B.\. 

H,1ld,111e ,, rote O\'er ()0 yeJr, 
,1go that "All \\ ,1rn1-blooded 
,rnn11,1l ,lt re,t lo,e the ,,u11e 
,1mount of he,lt from ,1 unit 
,ire,1 of ,km. for ,, h1d1 
purpo,e the) need ,1 food-
upply propornon,11 to their 
urface ,111d not to their 

,,·eight ... Cold cli111.1te
m,1mmal are l,1rge bec,1me 
their ,urface Jrea 1, 
prnport1011Jlh le" tlun 
1mil,1rl) luped ,m,1ller 

mammal . The) lo,e 
prnport1on,11l� le" he,lt ,rnd 
are more hkel) than their 
Young. for ex.1mpk. to
,urnw ,1 cold ,11.1p. !hey 

4 

al,o need proport1on.1lh k" 
food to m.1111u1n their bmh 
he,H. I thmk the ·\\.l'.1ther­
,em1t1, It\ hypothe,1, · 
de,l nbed b) Conr,1dt et ,,I. 
need, more \\·ork. 

-BAIUW (;11 [ I'-.;(,'-,
U,I\ 1 R \II 'I 01 )'11 >:S.l'I 

Bame C11/1111!S 1s r\1!111 to f'<'ll11 
0111 th,11 l,nl!c ,1111111,1ls lose he,11 
less liIJJidl)' rcl,1111•e to .'111,11/ 
,111i111,1I.,. I /,,11•el'n, },, the 
11'1',11 hn-SC/ISI ri, •11)1 hyJJ<'( hn,s, 
11•h,11 1s a111cal is 1he ,1h.,,,l111c 
(11,,1 rcl,11il'e) hct11 h>sscs, ,111d 
1hc.,, ,ire l,nl!cr .fi,, "1,xc ,111i111,1ls. 
fll 11'/lllCI, tl/111/ltllS ,,( /,,,1h SC.\"eS 
sho11ld rh,,,,se the h,1h11,11 111 

11'/11c/1 the )' 1!<1111 lll<>St ('ll!"rl! )'· 
rh,11 1s, r/H h,,/111,11 i11 ll'l11ch 
rnnl!)' .!!•"" /n>111 )<>od 1111,1/.:i. 
111i1111., CIICl;I!)' /i>st ,IS hc,11 , IS 
111i1x11111sed l-fr,11 loss ,111djc,,1d 
1111<1ki h,11h i11ffe,1sc ll'llh !,,,d)' 
ll'C(l!ht, /,111 .Jc>r den hmt loss 
1/l(T<'<N'S 1/l<lrl SlClpl)' ll'llh /,,,d)' 
ll'U\!/11 (t() the f'<'ll'C/" if()_ n 1)

1/1,111 docs J,,,,c/ 1111,11.!e (/,,,cl)' 
ll'Cil!/11 to the f'<'ll'CI '!I () -/R) 
'f111s 1/ll'cl/lS th,11 (11£'1;1!)' l()S., 
111(/ CtlSeS 11/clff ltlJ 'icfl)' th,111 

('IICI_\!)' .1!<111 1 ,/; the ,111i111c1/ '., /J()c/)' 
.,1.:1 1/l(ll'<ISCS. 

I I 'i111c1 h,,l,ir,w w11,,lly either 
,,[Jn .l!''"d .,he//('/ en l!,1odJ,r,1gc, 
,111d 1hcr(/;11c den h,11•c 10 choose 
l1et11'CC'II rhe.,c tll'c>_J;1oon. 
Ba,111sc /m11 los., i11rre,N'S 111c>rc 
s1c1pl)' 11•i1h bod)' ll'U.1!111 rh,111 
,focs_Jc,,,d 1111,11.!e. the l,11:l!n 
111,iles h,1l'e, rcl,1111•e '" the 
s111,1/ln fiw,1/es, les., ,,, .1!<1111 111 ,1 
l!<l(lc/ /<ll<�l!I' h,11111,11 /,111 1/1()1(' /(l 

h>sc 111 ,1 b,ufly sheltered !1t1h11M.

·17,nef;,rc, 111,,lcs 111orc ,,firn
rh()1>sc sheltered h,1h11,11s ,,,11h
110,11 J,ml!,,\I! c,,1 1d11i,,11s i/1<111 do
f£'111,1lcs. CS/)('(1111/)' 11 1hc1 1 11•e,11her 
co111'111,,11s ,m· h,1d. 

-I ·\RI\\,\ C<l'--:RAllf
U:'--1\lR\ITY<>I Lill>'-,. UK 

BeautifulHagfishes 

I h,1,·l· ,1h, l\, enJoyed 
re,1d111g your JOurn,il ,, 1th 1t, 

he.1ut1fi.il pll curl''-· I lowevn, 
h.l\'111g ,tud1ed h.1gfr,he, fo1 

four dcc.1dc,. I would likl' to 
d1,.1ppron· or the tone 111 
your ed1ton,il .1, well ,1, 111 

the ,1rt1de ch.n de,cnhe, 
che,e cre.1tu re, ,1, d1,gu,tlllg 
.\,111nc. l11st \pr111g 2fJ!ll). 

Rem.1rk.1hk .md fa,( 1nat111g 
,ire more .1ppropn,1te \\onl,, 
e\·cn he,1ut1ful c,111 be med 

for ,omL' h.1gfi,h ,peue, like 
the J1p,llll'\e I ,f>1,11rr111s Inn�, r, 
\\ 1th m \\ h1mh dor,,1I lllll' 
Your ed1tor1,1I 1, 1llu\tr.1ced 

\\ 1tl1 a ne.1cly uHkd l1.1g-fi,h 
th,lt untortu11.1tcly 1, l.1bcl1L I 

.\l)'XIIIC l!l11t11h>�,1. But.\/ 

.1!11111110.,,1 lll'\Tr l oil, It\ bo,h
Ill ell I\ m.lllll<:r. fh,H t� pe of 
t01hng 1, pend1.1r co till· 
genn,1 l:f'1,llfftll md 
/>cm1111)'.\1111 \1o,t like!� .di 
the p1uurl·, Ill chc .1rt1cle 

and ed1tor1.1l) repre,ent the 
1 >,1L Ifie I l.1gfi,h l:11wri 111 
,r,,11r,). "hICh \\.l ,md1ed h 
the ,1uchor 

Bo I I R ,H< \< 
)\\[[)[ 11.\1l'iEl\\()f 

'-\! R\l 111 h R'i 

7n1c • I// r/1t 1•1wm 11 11 1/ 

il1t f>1t 1/1, J /,1�/I h .md ,ture 
Athtr.1IJ.1 1,1k, /111/ /,/,11111 I T 
the C/Till. 

( I II 

Partv Quotes 

\I 1m th.rnk, I< r .111 th 

llltl'l"l'\(lllg .lrtI<..k, Jn.I 
,uperb phorm. 1 lmH\ r I 
behe,·e ch.H .1rt1c k tr , 
t,,·o rl'L l'llt J\\Ul', h tree hl 

r.md.1rd to .1 n
I refer tir eh t 1 \t \ Ill 

I h k\ '"\\ h 1t r t' 
( \,1111/l l11 ( \\ lllteI •1

T Im ,IrtlL le h, che qt ,)t 

the \l,tr " o lnlll t 1 

ed1p,ed 011h 11 1 llllk •11

1 ne.ub, L,1ge ha d1u 1d 

gonl' llllllOtl( ed IOI [\ 
\\ l'l'k ." I na, t 1emt1 r [(' 

t1, md ,, ork th,Il II t, ' It 

Are Red Deer stags (Cervu 
elephus) really the first to .k 
shelter in a storm? 

,\ L Ill \ \ I \\ 

.. 



d11111er-p.1rty co11n:r,.1t1011 I 

The other 1, I )oug Fudge\ 

.irnck 011 h.1gti,he, (.\',11111c 

. l11s1. �pr111g 200 1 ). \\'h1ch 

h.1, ,en·r.1I ·quotahk quotL·,·. 
111clud111g the one ,1bout the 

h.1gti,h \ .1b1lity to tie itself in 

.1 ,lid111g knot to rid it,clf of 

,li111L'. Bur the one th,1t reallv 

,r.111d, our": " ... e11do\\'ed 

\Y1th t\\'O ,et, of oppo,i11g. 

horny. r.1,p111g teeth rh,1t 

they c,111 e,trlllk ,111d rerr.1cr. 

Alie11-l1ke. from their 
rnourh,." A h,r like ,111 uncle 

u,ed to h.1n·! 

-BRIA WAR.I)

Dou(,1 A\ PARK. SW 

Optimal Design 

111 ·'The Kdkr R.1t­

k,111g.1roo \ Tooth" (.\',1111rc 

.--111.,1. W 111ter 20(l I ). Stephen 

\; roe ,ugge,t, th.1t the 

co11tigur,1t1011 of Ek,1'1,ulc1,1\ 

,1dulr de11nno11 "u11der111111e, 

rhe notion of opnmal design", 

ba,ed 011 the exceptional 

role of rhe ,eco11d pre111ol.1r 

(P2) ,1Ct111g .1, a buffer for the 

ma,,1,-e, pm,1bly carni,·orom 

rh1rd premoLu (PJ). Yet 

opn1111,,1t1011 theory doe, not 

alw,1y, predict the e,·olut1011 

of the "be,t ·· ,olunon to a 

problem, ,uch ,1, 

burtre\\mg the PJ \\'ith 

add,nonal bone. It predict, 

rhe op(IJnal evolution of 

form, given a ,pec1fic, 

l11111nng de\'eloprnental and 

h1sroric.1I context. The 

Killer Rat-kangaroo\ dental 

pattern doc, nor u11der111111c 

optimal dc,1g11 theory. 

ltarhcr, It beg, the question: 

why 1111ghr rh,, h,1vc been ,1 

good ,olunon fclr /;kc1'111dctc1, 

given Its parucul.ir 

developmelll,il and a11ce'>tral 

co11.,rra1nts? 

-jU\I INI A. SAi I()

CJ I YU IVI R'>I I Y

<JI I W YORK 

The Needs of Natives 
W hy does 1ck Mooney 

polari,e the dcb.1tc 011 11,1t1,·e 

,lll1111al, ,1, per, (The I ,1,r 

Word . .\',111/l'c .·111.11. Su111111er 

2(Hl l-20f12)' So111c 

Amrr,1li.111 \�K'CJL'\ (like 

13udg,c,) 111,1ke excellent 

per,, \\'h1lc other, do not. 

The '>Ult,1b1hry of" ,111y a111111al 

(11,1t1vc or not) ,1, a pet 

depend, 011 both the need, 

of the .1111111,11 ,111d the ,1bil1ty 

of the pet-o,, ncr to prm·,de 

for rllL'\e need,. 

Some of Mooney\ 

,irgurnent, .1g.1111,t 11,1t1,·e pet, 

,ire equ,illy .1ppliublc to 

dome,uL ,1111111,11". I )ome,uc 

,pcuc,/brecd, un be 

"c.lllt,111kerom" ,111d .ill ,llT 

cap,1blc of p,l',\lllg 011 life· 

t h re ,lll' 11111 g ii I 11 L'\'>L''> to 

hum,1m. We don't h.111 ( ',1t, 

bcL,lml' thL') p,1.,-, 011 

,1bort1011 L,1u,111g p.1r.1'1tl',. 

nor I )ogs ,, hen tl1L') g1\'L' m 

hydaud,. We 111111n1111'e 

them, ,,.1,h Olli 11.111d, .111d 

NA I LIU AL\lllAIIA \\,I"Jll Jl >11112 

,1d\'1,c prcg11,1m wo111c11 to 

,1,·01d the111. Knm,kdge. not 

11cg,1t1,·1ty. 1, the ,1mwer. 

·1 he illcg.1I tr,1dc Ill wild­

c.1ught ,1111111,11, ,, hke,,·1,c a 

concern. but ,1g,1111 110 rc,1,011 

f<.>r bl.111ket re,tricnon,. 

Rc,rricuom ,hould ,1pply to 

tho,e ,1xue, that Ill'ed 

protecuon, ,111d re,ou1-ce, 

,hould not be ,, ,1,ted 

du1y111g ,lCl e.,-, (() thO\L' 

']WL1e, rh.n breed ,,ell 111 

LlJ1t1,·1t� .111d ,, hme need, 

C.111 he 111el ,l\ ,ucCL'',',ti.illv a,

tho,e of do111e\l1L '>JWCJL''>.

MoorlL'\' doubt, thL· 

eduL ,1t1011.1I 111er1t of keeplllg 

11,lll\"e ,llllllJ,d, S.1dh. ,ome 

i1L'Opk \\ ilJ lll'HT k,lr ll 

muL h lrom KL'L·p111g pL·t,. 

do111L''>!It (ll otl1cn, I'-L'. Bur I 

\\ntild r,llhl'J ,el' Ill\ 

t hildrc11 k.11 11111g .1hout the 
11cl'd, of pet 11,1L1n· 111Ill' or 

,oilll' othc1 ,u11.1hk 

Some native species, such as 

Budgerigars, make excellent pets. 

Amrrali.rn ,pene, rh,111 rhe 

J1L'\t1k11t1.1I 111troduccd 

,pec1e, currently forced 

upon u,. Let\ mm·e rh1s 

deb,Jte f<.H'\\ ,1rd by d1'CU\\lllg 

rhe need, of the d1tfrrern 

,rwnc, (11,1m·e or dome,nc) 

.111d hdp111g peopk 111,1tch 

thL'lr 0\\ 11 llL'ed, \\ 1th rl10,e 

of the .1111111,il, rill'\ chomL' 

to eILher IJ\ e ,, 1th. or ,1d1111rL' 

fro, 11 ,1 far. 
l)\'-..llll l CIOl>I 

S\11111'> Cu11,. Vil. 

Nature Australia requests letters be 

limited to 250 words and typed ii 

possible. Please supply a daytime 

phone number and type or print 

your name and address clearly. 

The best letter In this Issue wlll

receive a copy ot Past lives. The 

winner this Issue Is Danielle Cl ode. 
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L 

nature strips 
likclv to bunch themselves 

together protL'L live!, th,111 

\\ hen the, \\'LTL' played cill, 

of more rcgul.11 ,1s,oc1,1tL·s In 
L ontr,ist, groups led b, 

youngl'l' tem,iles failed to 

sho ,, this ,h.irp 

CO \PILED BY GEOltGI A I IICK ,y 

R.i( I I AR.I l Fu l >\C,AR,

K \RJ,A Hrn JlL '\J,

li( HALL Li I' K ,\JU 

Mc G1 JEL R..Ac 11u 

SuLLJ\ Ai\, A111i1L THO.\t'\\ 

A,n Cc0Rn11 Trnui.. '\tu 

RI C,l.Jl AR C Or\ I RlllU I ( lR \ 

10 ATURE TRIP .

Grandmother Knows Best 

A 
long-rer111 ,rudy 011 

the c.11!, of Afr1c.111 

l:.kph.111r, h.1, rew.1led 

rh.Jt, "hen It co111es to 

tel1111g fr 1L'11d fro111 foe, 

gr.111dmorher k11m,·, best. 

K.1re11 McConib

(U111,·ernty of�u,sex) and 

colle.1gues dl\cm·ned nor 

011I) rh,Jt older ekph.rnt 

11i.1tri,1rch, are better ar 

dl\cr1111111.1ring bet\\'een the 

calls of friendly eleph;rnts 

,rnd those th.H 1rnght \\'.lilt 

to har111 the family, but .1bo 

groups ,,·1th older (and 

presu111,1bly ,, l\l'l') 

m.1tr1,1rchs at rhe helm

produce more young. 

Fe111.1le Afr,c,rn Elcph,11m 

(L<'.Y<'d<'11f,1 ,!fi·ii-,111,1) live 111 

t�unily group, led by rhe 

oldest tem,1le. A, they r,rnge 

widely and ft.'ed, they m,1kc 

COllt,lct c.11!,-dcep, 

rumbling ,ou11d, rh,H c.irr) 

gre,Jt d1st,rnces to ,1dvnusc 

their presence co \\'1dely 

sp,1ced social co111p,rn1011\. 

When the re,c,irchers 

pl,1yed b.1ck COllt.lCt-cal!s of" 

other elephant, m the ,1rea 

to rhe1r swdy groups. rl1l') 

found that, Ill 1-c,�Hlme to 

rarely encountered calls, 

deph.111t families ,, 1th older 

111.1tn,1rchs ,,ere 111uch more 

dl\L l'llllln,lllOn bet\\'l'L'll 
friend .rnd foe Although ,111 

e.1rhn stud, h.1d found th,1t 
.1dult fe111,1k, ,Ire t:urnli.11

\\ 1th the cont.it t-ulls of

.1round l(Hl othl'l's 111 the

popul,iuon, thl\ rL'SL',lrt h

slHl\\ s th,H older km,ilL·, .lrL·

more .1dept ,ll re.1d111g till'

,1uditor) tues .111d S1g11,dli11g

the .1ppropn,1te respoll\e to

their fa111iJ1L'\,

lklin lllg tl1.1t ,upl·r1or 

dl\t r1111111,1tor) ,1bil1t1e, 

,hould tr,111sl,1te 111to 

reproducn,·e benefits tor rill' 

Groups of African Elephants are 

more likely to bunch themselves 

protectively when an older 

female matriarch is at the helm. 

'-< \ I l ll I \ l \ I I' \ I I \ \\ I '-. I I R , 



group h\ .1llm\ 111g younger 

tt.·111.1k, w co1Ke11tr.1te 011 

c.1lf re.ir111g. the re,e.1rcher,

co111p.1rcd d.1r.1 on rece11t

reproducn\-L' ,ucce,, r.ire,

\\'1th the .1ge of exh t�11111ly\

lll,ltrl,lrch. rhey found th,1t

the oldn .111d 111orL'

protecm·e rllL' k.1der. the

111ore r.1h-e, produced pn 

tt.·111.1k .. llld ,.1y th.1t th1s "

the ttr,t t1111e .1 ,t.1t1't1c1l link

h,1, bel'n ti.rn11d bet\\Te11

rqwoduct1\·e ,ucce" ,111d

,oc1,1l k11m\ ledge.

The ,tudy h,1s "g11it1c.111t 

COlhl'l"\",ltlOll 1111plic.1tiom. 

,11Ke oldn. L1rgn ekph,111t, 

,ire lllore prizL·d by hu11ter, 

,llld po,1clwr,. ,111d thL' dc,uh, 

of thL',e 1ndl\·1du,1l, could 

\\"l',lKL'll the t�1111ily 111m fr)!" 

lll,111\· \·e,1r, to collle. 

-R.S.

Mini Midwives 

A 
111cKb,1e. like lll,llly 

"ngk-celkd 

org.m1,111,. reproduce 

by ,plict111g thl'1ml'ln·, in 

t\\·o. It\ a ,l'xk'" pnKe" that 

lllCl"e,1,L'', lllllllbl'r, r,1p1dly, 

and rL',l'archl'r, h,l\"l' ,lh\·ay, 

,1.,.,u111ed 111dl\·1du,1l cell, do it 

\,·,thout ,111y co11tribunon 

from ,111othL·r p,irry. 

I !m\-e\·er. 110c ,1II ,unol'bae 

m,111,1gl' co go ,c ,1lo11l', a, 

I ),1\·1d Bmrn and colleague, 

from che We11111a1111 !mcicutc 

ofSc1c11cl' 111 !,r,1l'I ha\'e 

rl'Cl'ntlv ,ho\\'11 for 

I :11T,1111ocb,1 i1mulc11s. 

! he re,e,lrl her, ob,en·cd

ch,lt chc,c cell, 'gee ,ruck' 

during the f111,1l ,ugc or 

d1\'1'1011 \\'hl'n they arc 

l111ked by only a lll1crmcop1c 

cubuL1r tether. Mo,c 

l'\'l'lllll,Illy 111,lll,lgl' tO ,plit 

,L1lll'<,<,fi.1lly. ,111d I() to 20 per 

ll'llt ,1111ply g1\'l' up. But 1t\ 

the other thml d1,ll " of 

p,1n1l ul.1r lllll'rL',l .  ! he,e 

d1\'1d111g lell, ,1re ,1lll'lldl'd to 

by other .1111och.1L' \\ h,lh, 

IIKl' 111ld\\ IVl'', l Lltllllg 

u111hil1l,1I lord,, rupturL' thl' 

Some Honey Bees punish intruders by locking them up in makeshift prisons. 

The Honev Bee Hilton 

E
vcryonc knows that Honey Bee (Apis 111ellifem) are into capital punishment, 

death by stinging being che common sentence for most hive intruders. But a 

recent study has shown they also use life imprisonment to punish ome 

offenders. 

Small Hive Beetles (Aethi11a 111111ida) arc a major headache for beekeepers in the 

U . where they were accidentally introduced in the lace 1990s. The beetles enter 

hives co feed on the developing young, pollen and honey. However, their tough 

exoskeletons. rounded bodies and habit of cucking in their head, like turtles 

make chem virtually impervious co the bees' stings. 

The beetles arc native to South Africa, ,o Peter Neumann (Martin Luther 

University, Germany) and colleagues decided to study how ouch African 

Honey Bee deal with chem. They found that when a beetle is detected, a group 

of worker bee urrounds it, herds it into a crack or corner, and then guards it 

continuou ly. Meanwhile, other bees gather a type of fast-setting tree resin 

known as propolis, normally used for scaling cracks in the nest cavity. The 

propolis is used to build a make5hifc prison, within which the captured beetles 

eventually carve to death. 

European Honey Bees, the subspccic, kept in the US, also me tree resin a� a 

sealant, but apparently they haven't learnt co illlprirnn the beetle,. probably 

because they didn't evolve with them. It's hoped chat crossbrccding could 

introduce the tactic to the European bees. 

lll''- th,ll b111d ,l'p,1r,1u11g 

d,1ughtn cl'lk 

\u,j)L't ung th.1t ,0111l' ,on 

o( l hc1111l ,ii l UL' \\ ,1' 

111\·olwd, 13,ron .111d 

t olk,1g11l''> '>Ul knl up fluid 

fro,11 .1rot11HI di\ 1d111g cl'II, 

llllO ,I lllll nlJ11J1l'llL '. \\'hl'll 

thl'\ rl'k,1,l'll the tl111d lll',lr 

OliiL 'I ,llllOdl,ll', 1110\l of till' 

l l'II, 111m·l·d 1.1p1dh to\\ .ml,

ll. J11 t:1ll, ',() lllll'll '-L' \\,I, thl'

-G.T.

,lllLll llllll th,ll thl' ,llllOdl,ll' 

pcr,1,tl'11th ti.illll\\n! thl' np 

ot thl' rl't1.1ll111g p1pL'llL'. 

l'\ l'll \\ hl·11 ll, d1rL'l non 

L h,lllgl'd 

K. \cC

'- A I L I( I Al '> I I( A I I A \\ I N I I ll '1111 ' 1 



Reducing commercial fish quotas should benefit Steller Sea Lions ... but only if the right fish species is targeted. 

A Steller Mistake 

l ike many marine mammals, the Steller Sea Lion

(E11111e1opias j11bat11s) is endangered. le numbers

worldwide have been dwindling since the J 970s so 
that only ..J.0,000-jusc 20 per cent of the population 

three decades ago-now survive. 

The most consistent explanation for the sea lion's 

decline is due co a reduction in the amount of fish 

available as food. As a result, substantial quota cuts 

have been made in recent year to restrict the 

commercial fishing of Wall eye Pollock (Thera,{!ra 

cl,a/cogra11111ia) in AJaskan waters. But a recent study in 

Prince William Sound hows that, even though 

pollack numbers are now high, the sea lions have 

continued co decline, and the re earchers suspect that 
the wrong fi. h species has been targeted. 

Using the lace t sonar and inf rared tracking 

technology, Gary Thomas and Richard Thorne, f rom 

the Prince Wi!Jiam ound cience Center in Ala5ka, 

di�covered that Steller Sea Liom selectively target 

chool5 of Pacific Herring (C/11pea pal/as,) during 

Oldest Human Ancestor ,Jll't 1e,) \\·,1, our oldL'\t 

hu111,111 ,lllCL',tor; h)\\II, 
fl'lL'lltiy f()Ulld Ill the 
M1ddk A\\ ,l\h ,1rc,1 o( 

A \ hu111am we have ,lll 

lllll,llL' 111te1-c\t 111 our

m, n fa1rnly tree. We 

kno\\ our t lo\e\t lt\"Jng 

rel.1u,·L· 1\ the C:hm1p,1111L'C, 
,111d th,n \\L' \pltr from ,1 

co,11111011 .1nt e\tor \OlllL'tllllL' 

l1L't\\ L'l'll \I'( ,llld tell 111iJJto11 
YL'.lr\ ,1go. But \\ Ito (or wh,ll 

8 

I th1op1,1 prm·1t k ,lll ,lm\\·n. 

Yoh,11111L', I l.11 k \l 'i,t,\IL' 
(U,m·L'l\lt) of ( ',d1fo rn1 ,1 ,ll 

lkrkclc,) d1,tml'lcd ,I 
1.2 1.8 111dlto11 yc.1r- old 

I·'" "1 th Ll'L'Lh, plu, \L'\·cr.d 

winter foraging despite the pre ence of large 

aggregations of Walleye Pollock. Night-time inf ra red 

surveillance revealed that the ea lions worked 

cooperatively to herd the herring into high-density 

schools at the surface. They then attacked chem 

furiously and fed on the stunned fish at their leisure. 

In contrast, in the seven years of surveying, no ea 

lions were seen near pollock schools. 

W hy Steller ea Lions ignore pollock as a ource of 

winter food could be a simple matter of logistics. 

Sonar data showed that the pollock tended co remain 

at depths of 150-250 metres during the day and night, 

whereas herring moved co within SO metre. of the 

su1face during the night, making them more 

accessible to the sea lions. The researchers point out 

that, by cutting back on polJock quotas, fisheries 

biologists may have actually further endangered the 

teller ea Lion. Thi is because the pollock compete 

for the same plankconic foods a\ the herring and, a 

adults, eat the herring as well. 

,1r111 ,111d foot ho11L·,. ot" ,1 

l rl',llllfL' he 11,lllll'd

. I ul11n1ill'111s r,11111c/11., kc1i l,1hh,1

I h1, 1, llL'.lrh ,1 1111111011 YL'.II\ 

okkr 111.111 lri /111111,c,11., 

lcllllli/1/S lilllllc/11.,. \\ hit h \\,l\

dl\t O\ L'll'd Ill I()() ,111d.
1111111 110\\ , thought 10 he the
oldc,t ho1111111d. I he honL·,
of the lit'\\ ,uh,pL't ic, ,Ire

-K.Mc,.

.1hou1 the ,11L' tlt' ,1 1110,krn 
( 'h1111p.1111L',' I he l,l\\l'J 

t ,111111l'\. 111 p.1r11, ul.11. ,IHl\\ 

, h,11.1, tcr, ch.ll .ire ,kfimme 

of ,di L11e1 IH,1111111,k .111d ti ll' 

dt\( llll LI\ eh ,h.tj'ed (\lL' hllll' 
111d1, .1te, 11 \\,dkcd 1111 L\\1 1 

lq!,\ ( k.1rh tl11, .1111 11 .d "1, 

()II ti ll' 11 11111.111 !tlll' l ,I 

I l.11k \cL1"1c, 1lll1 h ,I,·, 11 

'- \ I l I( I \ l \ I I( \ I I \ \\ I 



,, .h clo,c to the i.hL 

c0111111011 .111cc,tor of 

(_ "l11111p.1llll'l'', ,llld hUl1l,ll1',, 

Hu111{111 _fe111alc body odour 

could be our C/1i111p�" botto111, 

111etaphorically spc{lki11g. 

,cudy hy I kv,111dra \1ngh 

,111d Matthew l3romt,1d 

(U111vernty ofTex.1,) chat 

,ugge,t, f'e111alc body odour 

could be our Chimp's 

bottom, 111ecaphorically 

,peaking. 

The re,t'<lrcher, 'collected' 

odour, 011 pla111 cotto11 T-
hum,111 'IK'c1e, .111 ,h1rt, wor11 by Caucasian 

Another co11Le11tkr for the 

mk of e.1rliL·,t ho1111111d h,1, 

been the ,1'\-111illio11-ye.1r­

old ( )1 rc11 i11 111_1!C11c11sis ti-0111 

l<e11y,1. I )1,cmTrcd in the 

ye.l!' 20()(1 hy Br1g1ttc Senut 

(Ken� .111 J >.1l.1eo11tology 

l::.xped1t1011) ,111d colle.1gues, 

It''·" quid.I� dubbed 

l-l.11le-Sel.1,,1e ,111d other, 

pomt out th,1t . lrdipirhcms 

(.md .d,o 01rc11i11) lin·d 111 

\\'Ooded or fore,t h,1b1t,1t,. 

Co11tr,1ry LO recL·1,·ed 

,,·1,do111, glob.ii cli111.1t1c 

ch.mge .111d open h.1bic,1t, 

could 11ot h,1\'L' been driving 

force, 111 th1, e.1rly pn1od of 

hu111.111 L·,·olution. T he new 

e,·1de11ce ,uggc,c, th.1t L'.lrly 

hu111,111 ,lllCL'\tor, 111.1y not 

ha,·e frequemed ope11 

,.1,·,11111,1 L'm·1ro11mem, u11til 

-L-l million ye,1r, ,1go. 13y chi,

rnne. ho1111111d, h,1d ,1lre,1dy

e,·oked 111 fu11d,1111e11tal ,,·ay,

that ult1111.1tcly ga\'l' the

evolut1011,1ry edge. women at d1frerenc phases of 

· lille11111u111 1.111·.

I lm, e,·er. 11, teeth ,1re more

.1pe-like .. md I l.1ile-Sel.mie

,uggL·,t, It ,, .1, e1thn the l.1,c

c0111111011 ,lllCL',tor of hum,111,

.111d (. ·111111p.111zee,. or .111

e,lrh ,lf'L'.

Pnh.1p, the 1110,t 

,1g111tic.111t ti11d111g CO!llt'', 

ti-0111 .1 det.1iled ,tudy of the 

geology .111d p.1,c 

e11\'lro11111em, of the \1ddle 

A,,·,1,h ,ll'L'.1. C1d,1y 

WokkC.1hr1el (Lm Al.1111m 

at1011,1I I ,1bor.1tory. USA). 

f;
,u&J 

'#�f(i 
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elwork 

-lz..F their 111emtrual cycle. The 

Revealed ovulation 

I 
c\ 11111H)\\1ble to ig11ore a

f'e111.1le C:lrnnp \\'hen she 

1, 111mt f(:rtile. I kr re,ir end 

"'·elb to ,uch ,lll extent that 

no pote11t1.1I m,1te could be 

111 doubt ,he\ O\'ul.1t1ng. 

But ,,·0111L'll, .iccordmg to 

com·e1rno11al ,cienntic 

\\'1,do111, produce eggs 

,v1thout ,111y ,uch oun,·ard 

"g11. Th" idea of· concealed 

ovul.1tio11', ho\\'ever, may 

require ,1 reth111k follm,·i11g a 

volumeers had regular 28-

day cycle, and ,vercn 't u,111g 

a11y hormo11al form of 

co11cracept1011. They were 

als.o ,1sked to refra111 from 

mi11g sce11tL·d ,oap, a11d 

detergents, ,leep111g wnh 

pet, or ochcr people, and 

e.1t111g ,p1cy food.

The wome11 ,lcpt 111 one

T-,h1rt 011 day, 13, 14 and 

IS of their cycle (the days 

they ,,·ere ovul.rnng) and 

,rnother 011 d.1y, 20, 21 and 

22 (after ovulat1on had 

T�l •••1e 
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l1111Shed). A group of 
(_ ',lUC.1'1,111 lllell, Ull.1\\ ,lrL' of 
the ,tud) \ purpo,L'. \\'ere then 
.1-ked to ,rntr the ,h1rh ,111d 
r.1te their odour, xcordmg to 
11\lL'lhllY, pk.1,.111L11e" .111d 
\L',11\L '\',, i"l!L'\' it)tllld the 
,lllell of the · o\'l1LH1011 T­
,h1n,· to be t:1r 111ore pk.1,.111L 
.111d ,e,y th.111 the "nell of
,h1rt\ \\'Orn Lner m the cycle.
.111d did ,o L '\·en .1frer the ,h1rh 
\\ ere ,cored ,ll room 
telllper,1ture for ,e,·en d,1y,.

It \\·ould 111.1ke ,en,e 1f 
111e11 could detect "hen 

10 

\\·0111e11 .ire o,·1il.1n11g. 

hec.iu,L' ti-0111 ,111 

e\'oluno11.1n pL ·r,pectl\'l' 

111e11 could L'llh,111CL' their 

reproductl\'e ,uL.CL '" hy

lll.ll111g dunng \\'OIIIL'll \

lllO\l ferule LllllL''· 13ut

\\'Oll!ell 11eed 110[ \\'Orry 

.1hout ,111) un,olinted 
,lLh',lllCL'\ Ill the 11\lddJc o( 

the 111011tl1. Modern ,1K1eL) ·, 

predilen 1011 ltir perti.1111e, 
.1ml deodor.111t, 1, likely to 
111.1,k ,111y ,1ro111.mc clue to .1 

tc111.1lc', frrc1ht), 
-K. lcC.

Dolphins Stun Prev

with sound 

F 
or the p.1,t 20 or ,o

ye,1r, rne.1rcher, h,1,·e 

been houncmg .iround

thL' 1de.1 th.n dolph 111, .ire

c.1p,1bk ofk11l111g their prey

\\'Ith ,1 bl.1 '-l of 1101\e. No\\'

i< L'll M.1ne11 (l:.1rthlrt1'l,

\A) .1ml Lolk.1gm·, h,1\'l'

,l\',L'lllbkd ,]C()U',lll ,llld 

,·1deo d.ll.1 co11,1,tL'lll \\'llh

the theory th.n Atl.111t1c 

\potted I )olpl1111, (S1('11c/l,1 

Ji,,111,,lis). l<ilkr Wh,de, 

I )olph1m ('li11s101,s 1r1111c,11u;) 
,tun their prey wllh ,ound. 

U,111g hydrophone, and 

unden,,llcr \'1deo 1.1111cr,1', 

M,1rte11 .llld the lL'.1111 

reL orded the pred.nory 

beh,1v1our ot \\ ild ,md 

l,lpll\'C popul.1uom of l<ilki 

Wh.de, .111d dolph1m. I he, 

ltlU!ld t\\O d1'l111L t ',()lllC 
pred.1uo11 ,tr,llq.(1e,. 

Wild Atl.11llll \pottL·d 

I )olph1m L'lllllted ,1 

( ()1'(11111.1 ,,1t,1) ,111d 13ottkn°'e 

l OlltllHIOll',, Jlled!Ulll­

freqt1 L 'lll) bu11111g ,mmd

l.1,ung lro111 t\\ o ,nond, to

[\\() IIIIIHl[L'', ,!!ld L'lldlllg 

\\ 1th ,1 tin.ii hu11 .1, the

d,lled pre\ \\ ,1, IL'tl'IL'\'ed

frorn the ,.111Lh ,L·,1 hL·d.

I< ilkr \X'luk, .111d

Bottkn°'e I )olph111,.

IH)\\'L'\'l'r. med ,1 big b.mg

,1 l11gh .1111plnude. lo\\

freqUL'IK) \(lllll 1111pul,L·

L1,r111g hundred, ot" 

llllllisL'COllds <lr .I 'LTIL'' lll 

h,lllg, to po"1hh ,tun <ll 

d1,or1L'lll their prL'\

In ,1 'L'p.1r.ll L ' L''PL Tl!llL 'lll. 

the dTL'L t, ot ,1111ul 1te,l 

dolphin h.lllg, u,111g ,1 

h)drngun \\l're tested ,111 .1 

l,lpn,·e 'L lw,11 ot" ,,HLllL 'II' 

t\lll hm IL'S / llt,!1111 f., 

11111,cl,1., .. 111d then hch.1, llJt 1

rL'cor,kd 011 L ,lll!L 'LI. I he

l'L'SL'.lrChl'r, tound th lt .. ltll'l

,Ill L',LL 'lllkd ]'L'l!Od ,ll

L',po,ure to the ,,1111,

1111pul,e,. the ti,h l,L
., 1 ·,

d1,or1L'11ted 01 d1e,l.

I he d1tkrL 'lll ,t1,negi-·, 

L'111pl\l\ ed 111.1, rdk, L Li. 

Ad.111t1L \pllllL'd I ),,11,l 11\ 

,111,ilk1 ,11e , <>111p,1re,I \\ Hh 

llonlL'IHlsL' I )()lplnn, .11 1 

Kilk1 \\ h.iln I l,1\\ e,, 

i\ \.11 tL 'll ,llld l Pik.1gu,·, 

,11'pe, L 1L 1' 111ll1,· like , tP 

rl'fkLt LliL• ,lilfL 'll'llL L ' 

11rn PrL '\ ,it dit· \d 1 1 , 
\potted I ),,l11llll1 11t I dlc1. 

Atlantic Spotted Dolphins r ,1ke 

buzzing noises that aI1pare ty 

daze and facilitate capture their 

sealloor prey. 

\ I l It I \ l , , I' \ J \ \\ 



Dino Nose Job 

H
an:- you e,·cr \\'onderc.:-d exactly
\\'here a di11m.1ur\ nmcril, 

,hould be; Unnl recently. fe\\' 
people h,1d and ic curm ouc chey 
got ,c \\'ro11g any,,·ay. 

T he cmy hole, 111 our f�1ee, th,H 
children .ire \O f"ond of explormg 
lead co a much larger hole 111 the 
,kull (che nari,). Chance, ,11-e that 
dino\,lUr<, (like all other 
\'ertebr.1te,) h,1d ,1 ,11rnLir 
,1rra11gelllent. Uut \\'hen you h.1,·e a 
d,no,aur with ,1 nan, up to half ,1 
metre long, dec1d1ng \\'here the 
external no'>tril, were loc.ned ,,·a, 
,rnyone \ gue\'>. 

To relllove ,0111e of che 
gue,,work, Lawrence Witmer frolll 
Ohio n1veNcy ,cud,ed the 

"' relat1omh1p between the loc.1t101i 
; of che nmcril, ,111d the 11.1rl\ 111 ,1 

� variety of vercebr,JCe,, 111clud111g 
che d1110,.1ur,' clme,t liv111g 
reL1t1Vl'\, bird, .i11d cr0tod1le,. I k 
p,11nted ,1 latex ,oluno11 I.iced with 

"-A I l Ill AL', I ILAI IA WI"'- I I IL 21tll2 

r.1d10-op.1que b,1r1u1n ,ult:ne
,1rou11d the no,tril, of ,,.ir,om de.id
,11111n,1b. .md then -r,1yed their
he.1ck Co11,i,te11tly WinnL'r f<.1und
th,1t the 110,tril, ,, ere loc,1ted ,ll the
fro11t of the n,iri,, to,,·,1nl, the np
of che ,11our. Thi, co11tl1cced \\'ith
the popul.1r depicuon of d1110,,1ur,

\\'here the 11mtril, h,1d been
loc.1ted .H the top of thL· 11.1r1,.
Cl hey \\'ere ong111.1lly put there by
e.1rly p.il.ieomolog"c, ,rudy111g the
g1g.111t1c ,.1uropod,, \\'h1ch \\'ere
once ,1.,..,L1111ed m h.1,·e led .in
.iquat1c ex1'te11CL' .rnd ,o IHl,tnl, ,ll
the top of the he.id rn.idc 'L'Ihe.)

Witmer then d1',L'ctcd the ,11tHit, 
01· crould1k, .md li1.ird, .. 111d noted 
tli,n the hone, ,ll the fi·ont of the 
11.1r1' h.id ,m,dl hole, ltlr blood 
\'l'\\L·l, ,llld 1iL'r\'L'' th,ll ,upplicd the 
fk,hy ll\\Ue .1rou11d tl1L' IHhtrII. A 

Nostrils at the tip of the 

snout, as opposed to the top 

of the head, would have 

made Tyrannosaurus rex·s 

nose all the better to 

smell with. 

,e,irch of d11HA1L1r 11,lrL''> 1-e,·c.1lcd 
che ,.mJL' n·.,.,ck .1g.1111 loc.1tcd ,H 
che front. 

\uch .1 loc.rno11 111.1ke, ,L·11,L' 
fi·olll ,1 ti.111cnon.1l po111t of ,·1c,,·. 
I ill' for \\ .ird 110,tril cre,llL'' ,1 

co11u11uom p,1.,.,,1gc f<.lr .11r ro tlo\\ 
through to the lu11g,. A 1nore 
pmlL'riorl) loc.1tcd 110,rnl "ould 
cre.llL' ,l hli11d cor ner 111 cl1L' .11r \\,l \ 
"hne 'dL'.Id .11r· could ,1L· cu111uL1tL'. 

ot 011I, \\ould tl11, he lllctliuL'lll. 
1t \\Ould .d,o h.1111pL'r the .1111111.11', 
'L'mL' of ,111cll. ,, h1ch .1ppc.1r, ro 
l1.1, L' been \L'r) 11nporr.11ll [L) 

d1no,.iur,. 
P\LI \\11111, 

('\1 \l�\I, Al3(' I \I 
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more tationary and live 

under the sand in <lll 

acou tic,1lly cluttered 

ennronment. and buzz111g i, 

the best way to ·fish' them 

out. For Killer Whales and 

12 

QUICK QUIZ 

1. vVhat colour are
the irises of ad11/i
wrrall'ongs?

2. In 111hirh Austmlia11
rate 1110111d yo11 Ji11d

the Namcoorte
Caves?

3. M1har is the rirle of
rephei, Hawking's

larest book?

4. Which H11111pback
Whales sing: the
males, the fe111ales

1 

or both sexes 1 

5. Where i11 Australia
do Bogong Moths
migrate to each
spri11g?

6. Does a Kea har1c

l3ortlenose Dolphim, ,1 big 

bang may be the best 

,trategy for ,topping tlw1r 

larger. faster, free-swi111111111g 

prey. 

-It.�.

(Answers n page 83 ) 

f11r, Ji11s or feathers? 
1. vVhich pla11e1 i11 011r

solar system boasts
the greatest 111,111,ber
of 1110011s?

8. Are Platypuses
mostly acti11e d11ri11g
the day or 11ight?

9. Where (i11 111hic/1
country) is the
i111pact-crater of the
asteroid that is 
1ho11gllf to /1ar1e
111iped 0111 the
di11osa11rs?

10. What is the more
ron,111011 11a111cfor
the Blacl-H1eckerl
Stork?

The Vesuvius Vapours 

T 
here ,ire 111,111� \\ ,1y, to 

die during ,1 \·olc.1111c 

explm1011. You c.111 be 

Im by flymg debm. choke 

011 po1,011om g,1,e,. co111bu,t 

m rhe flow or L1 n·,1. or 

,uffoc.1te from tl1L' 

en\'l'lopmg ,1,h. 

Volc,111olog1,r, .rnd 

<111rhropolog1,r,. 111 

collaborat1011 \\ nh other 

re,earchcr,. h,l\'C rL'cenrl� 

uncm-ered yet ,111othcr \\ ,1, 

to ,uccu111b ro vok,111<ll:,. 

Jmr dm, 11 rhe ro,1d fi-0111 

Po111pe11. the to\\'11 of' 

I krcula11eu111 1, ,er ,1111011g,t 

co.1,t,d chff, \\ here ,OlllL' 

peopk took rcrugL' ,I\ 

loum Ve,u,·1u, erupted 111 

Al) 79. A [L'.1111 or ',C)L'llti\(\ 

led by I t.1h,111 re,L'.lrl hn, 

C1mL'Pl1L' L1,trolore1110 

(O.,.,en·,1torio Ve,u\ 1,rno) 

,llld l)1er l\·trolll' ( 111\"L 'l"\ILl 

d1 .1poh I edn1ro 11) 

,tud1ed the ,kek•w1i, or XO 

peopk round 111 lile">L' L i lfh. 

,i11d the rondlliom undei 

Some volcanoes have the power 

to instantly vapourise vital 

body organs. 

\\'hKh rl1L'\ \\"LTe buried. w 

LktLTlllllle rlw1r L,lll\L' of 

de.Ith. I he re111,ll11\ .ire qu1tL' 

re111,1rk,1bk ,I\ thL'II )'\lsturL'' 

.ire rd,1,cd .111d do not 

di,pl.1, ,lll\ e\ ILkllL ,' of rhe 

COIHOr(IOJI\ or ll\li,d 

dd�'ll\l\"L' re,\CllOil\ \L'L'Il Ill 

other \ 1cri11i, ot c'\plti'1\"L' 

\·ok ,11Hw, The rL·,c.1r, her, 

,uggc,t rh1, 1, bc,,lll\L ' tl1,·,c 

people died 11l\t,11Hh. 11< ,111 .i 

hm .1,h .md ,r,-.1111 , I( HI I di.it 

,urgL'd trnin the n,lc.11Hi 

The ncnm,· \H,il ,iLtl\ lllL'' 

\\"L'rl' ,topped 111 ,1 fr,lL t1 •11 ()f 
,1 ,curnd kss th,i11 thL 

l011\L"iOtl\ r,'.lL [i()ll tillll ,i 

,t.llL' k1Hl\\ 11 tll tor,'11\1< 

i11\ c,ug.ltor, .i, ·tul1111i1 111t 

,l10l k · I heir hr 1111, .111< 

mhc, \ it.ii (llg.111\ \\(llil I 

h,l\ L' ill\l.llllh \ ,ij'lllll l',d 
Al,o ,'\ 1,k11t u1i the ,k, ·t.il 

r,·11ui1h .ire hl.i, k,·11cd 

,kull, .q,, ,llld , 1.1, kc,! t< ,th 

L 'Il,lllld. \\ h1, h ,il't ' (llil tl'llt 

'- \ I l it I \ t \ i ll \ I i \ \\ I '-



\\·ith exposun: to 

re111perarures of ,1round 500° 

C. Although rhc,e ancie11t

folk .1rnided rhe slo\\' and

agonising de,1ths th,lt

comlllonly oocur in the

patlrn·,1y of an exploding

\'Oicano. they could nor

escape the melting n1omc11t

\\'hen Vcsu\'ius \'apouriscd

rhelll in ,1 blast of he,H.

Study of the protein 

o_f a 11cie11 t bone ea 11 tell us what 

foods an animal ate. 

-1(.1-1.

Fish and Fast Food 

W 
c arc \\'hat we eat. 

So 111uch so. th,1t 

study of the protein 

(collagen) of ancient bone 

can tell m \\'hat foods an 

animal ate. The levels of 

carbon and nitrogen isotopes 

allo\\' researchers ro csri111arc 

the source of average dietary 

protein over the last fe\\' 

years of the animal's life. 

Michael Richards 

(Uni\'ersity of l3radford, 

UI<:) and colleague, have 

recently ,1pplied this 111cthod 

to the skeletons of nine early 

111odcrn hu111a11s found in 

various European grave sites 

dared between '.W,000 and 

32,000 years old. The results 

indicate a diet with a 

significant proportion of 

aquatic freshwater ani111als, 

including fish, 111olluscs and 

waterfowl. 

The researchers then 

co111pared their results with 

published isotopic values for 

five European eanderthals, 

whose re111ains ranged fro111 

28.000-130,(HJO yem old 

Appreciating Nature ... 

With a Passion 

NA/URI AU'>IRAIIA WINILll 2002 

(sec "Neanderthal the 

Hunter", l\'at11rc Aust.

Winter 200 I). The 

eandcrrhals ate far less 

aquatic foo(h than the early 

modern hu111ans and instead 

obtained 111ost of their 

protein from terrestrial 

herbivores. This, despite the 

fact that at least two of the 

eandcrthals lived close to 

large rivers. 

The study indicates there 

was a 111ajor shift in early 

human diets by the mid 

Upper Palaeolithic (about 

28,000 years ago). Whereas 

archaic hu111ans hunted 

BOOKS 
o��

NATURE 

On-line bookshop 

booksofnature.com 

Mailorder 

P.O. Box 345 

Lindfield NSW 2070 

Australia 
books@booksofnature.com 

111mtly large herbivores, 

early 111odcrn hu111ans also 

trapped and ,nared fish and 

other fast-111oving, s111allcr 

ani111als that arc generally 

more difficult to catch. As 

populations increased and 

resources bcca111c scarce, 

hard-to-catch, fast food 

would have beco111c an 

cconolllic necessity. The 

increased dietary breadth is 

associated with elaborate 

burials and artefacts found in 

the European Upper 

Palaeolithic sites. The next 

question is whether the 

broader diet and 

sophisticated technologies of 

early 111odern hu111ans gave 

the111 a competitive edge 

over their eanderthal 

conre111poraries. Could this 

have been critical in the 

disappearance of the 

candcrthals' 

-1\..F

From the bookshop: 
Tadpoles of South-eastern Australia 

Marion Anstis 2002. Using meticulous 
keys, this book teases out the differ­

ences between tadpole species and 
enables both scientists and amateur 
naturalists to identify what species 
of frog a tadpole will become. Hard 
cover, full colour, many illustrations in 
colour and b/w ,281 p., A$59.95 

Guide to the Aloes of South Afnca 

Ben-Erik van Wyk and Gideon Smith 
1996. An identification guide to the 
125 species in South Africa, with 
over 400 colour photographs. Full 
colour, hard cover, 302p., A$85.00 

Field guide to the freshwater fishes 

of Australia 

G.R. Allen, S.H. Midgley & M. Allen 
2002. Nearly 300 fish species - nearly 
every fish known from freshwater on 
the Australian continent, illustrated in 
colour with add1t1onal hints for rapid 
1dentif1cat1on and a concise summary 
of b1olog1cal knowledge. Soft cover, 
full colour, 394p., AS45.00 

Flora of New South Wales Vol. 2 

(revised ed1t1on) 

Gwen Harden (Ed.) 2002. The 
latest ed1t1on of this standard work. 
Hard cover , A$170.00 
The other volumes also available 
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Fireflv Switches 

M 
O\t b1olu1111llC\CCIH 
,1111111.11, e;lm, ,1l111mt 
COIHlllUOU\ly. but the 

firdl1c,· ,1b1hry co comrol 
their bur,t, of light h,1, 
,11lm,·cd che111 co e,·olvc 
cl.1bor,1te courc,h1p ncu,11,
b,bed 011 ,,·11chrorn,ed
tl.i<d1111g.

\CIL'IHI\(\ h,1,·e long 
< • umkr,rood ho" che hghc 1,-_ ge11cr.1ted but couldn ·c \\'Ork 
- out ho\\ the beetle, cum

chc1r r111y LrntL'rm 011 .rnd
= off. O\\' a cc,1111 of 

14 

Bacterial Reawakenlnus? 

W
e've all heard the occasional
story about miners smashing 

solid boulders and finding entombed 
toads that are very much alive. For a 
brief moment, it seemed that such 
science fiction might enter the realm 
of science fact. Russell Vreeland 
(West Chester University) and 
colleagues recently claimed to have 
successfully regrown bacteria from 
dormant spores older than the oldest 
dinosaurs. 

The viable spores were suspended 
in droplets of brine inside salt crystals 
from an ancient underground saltpan 
in New Mexico. The structure of the 
crystals suggested they had never 
dissolved and recrystallised since their 
original formation in the saltpan 250 
million years ago. W hen the salt 
crystals were dissolved and the spores 
placed in nutrient-rich broth, three 
new forms of bacteria emerged under 
the eyes of excited scientists. 
Laborious sterilisation techniques 
minimised the chances of 
contamination from present-day 
bacteria during the process. One of 

these ancient bacteria (dubbed 2-9-3) 
even had part of its DNA sequence 
determined, and it was found to be 
most closely related to the salt-loving 

bacterium now known as Salibacil/11s

marismortui from the Dead Sea, but 
with a one per cent difference. 

However, doubts have been raised 
over whether the droplets (and 
included bacteria) were truly original, 
or later inclusions. Dan Graur and Tai 

Pupko (Tel Aviv University) noted 

that, if 2-9-3 was really frozen in 
suspended animation 250 million 

years ago, one would expect its. 
nearest living relative, which must 
have undergone an extra 250 million 
years of evolution, to be much more 

dissimilar. Rather, the meagre 

difference translates to something 
between 13,000 and 65,000 years of 
evolutionary divergence, according to 

most 'molecular clocks'. This suggests 
that 2-9-3 is nowhere near as old as 

originally claimed by Vreeland and 
colleagues, and instead represents 
either a much more recent inclusion 

in the salt crystal, or even a dreaded 
modern-day contaminant. In 
addition, Robert Hazen (Carnegie 
Institute of Washington) and Edwin 
Roedder have argued that the 
permeability of the salt crystals is not 
beyond doubt, consistent with the 
molecular arguments for 
contamination. The initial report 

should therefore be taken with a grain 
of salt. 

-M.L.

"4 

Scientists have now work d . . e om 
how f1ref11es turn their lights on 
and off. 

re,e,m her, kd b)- B,trn 
rn1111ner ( ruft, Univc;,1r,· 

M,1,,,tl h u,etts) h,1, 
'. 

illu111111,ned the ,ecret of the
light ,how,: llllril oxide, 
lOIH,1111ed 111 the lei!, th,n 
line the em!, of the Llnterm·
,11r tuhL'\, prm1dc, the 
\\\ llth. 

A !Jretly\ light rnme, from 
,l l hL·1111c.1l rl',ll non bct\\l'L'll 
the protL'l11 luc1fcr111 ,tnd the 
L'll/Yllll' lunfn,1,c. which .ire 
found 111 the light ll'II, 
photocytc,) 111 n, ,1bdomcn. 

\},, hl'n oxygen L'lltn, the 
photol, tL'' through till� air 
tube, H l,lU\L'' luuf\:nn ,111d 
luc1tt:r,1,L' to re,ll r. produunt.: 
lw}H '"' 

nric ox1dl' '\J() 1, an 
11nport,lllt cell-,1g11.tlli11g 
lllOkl uk 111 111.111\ ,lllllll,11, 
(In hu111,111,. 1c 1, rL·,po11,1bk 
for d1l.1t111g blood n·"el, .rnd 
1, one of chc prim 1pk 
111gred1L'IH' ot- \' 1.1gr.1 lo 
111n·,c1g.lll' "hcchcr '\.() 
1111ght pi t\ ,1 role 111 tirdh 
tl,l\hc,. tl1L' rl',l',trL hL-r, 
pl.tl l'd tirl'tl1l', J >/,,,111r1, 'f'-
111to (111\ (U\(0111-dL'\lglll '" 
L h,11nhn, ,111d L'\f'll\l'd thL'lll 
to ,l ,trl'.1111 ot f\..l) I hL·11 
l.111Ln1i-, glmn·d L ,111t111u.dh.
,wpp111g n11h "hen the 'xl)
",1, rl 'lllll\ ed.

( 'J()St 'I 111\.l '\(lg. (l(J1' Lll thL 
tirl 'll1l< l.111Cl'lll' 1 \ L  k,I 
ho\\ thl ' '\() '" 1 , 11.1,.:ln 
\\()rk \\ lll 'rL' rh II ubL'' 
L'lllL'I the L elk LIL 'L , 
jl,ll l,_l•d lllllOL h,111L1I I' 
l'lllTµ\ pn1dllL II' 

\ll llL tllrl's) L ()11,lllll ' thL 
\l\\ µl'll hl 'llHL It , Ill Ji: 1l 

the l.111lL'l ll \\ hL I ·c·, tlllll' 
to tL1,h. the l ,llh l 1tr.1t1,•11 '11 

"\,() !Ill Ie,I\L, ,llh lll'l'' 
thl '\l' llllllll hL111Lh iJ
"µ,llL'keL'pL'l '  .. t,l llll'''Lll l\
,hut do\\ 11. .di,,,, � ''"':!''11
to L'lllL'I tli,· , ,·II" •t,·11•11 

111d p1Pdu, c ,1 tl lk,,iusc· 

"- \ l R I \ l , I ll \ I I \ 



0 i, mh161ted by light. che 

hght ic<;e]f ,1ppears co en,1ble 

the m1tochondna co st,irt 

\\·orking agam. chm rnrrnng 

che hght off. 

The rewarchers ,,1y chat 

the fla<,h p,merns of firdl1e, 

.ire <;penes-<;pec1fic, ,111<l chac 

the ab1hcy co control flash 

mrnng 1s che key to 

,uccessful courtship. 

-RS

Marine Megataunal Overkill 

W 
acch che six o'clock 

news any rnght or 

the week and you 're 

likely co c.1td1 an nem from 

somewhere Ill che \\ orld chat 

shows humans wre,1kmg 

env1ronmenc,1I havo( on che 

planet\ co,1sclmes. I hmk of 

se,1b1rds floundering Ill oil 

spills. \111oke ,ta( ks spew111g 

out gree11house g,lSl'S th,lt 

\\ill ulum,nely nudge sea 

The ove,fis/1i11g c�f 111ari11c 

111e/?,afa1111a probably 11nrlerpi11s 

many �( tl,e modern cxti11ctio11s 

·we
)

rc 1101.1; 11;it11cssi11g. 

levels to rise. ox1ous 

mdmcnal eflluelll \\'1ndlllg 

n s way dO\\ 11 creeks tO\\',irds 

oceam. Backhoes filllllg 111 

l'Stuarllle wetl,111ds. 

But ,111 th,n p,1ks Ill 

s1g111fica11ce, ,1ccordlllg co ,1 

group of J l) llllerll,ll!Oll,Jily 

e,teemed lll,lrllle \l ll'llllStS. 

urn1pared lO the 11np,1t t th,ll 

overfr,h111g by our ,111te,tors 

ha, had 011 t 0,1,t,d 

l'l O'>)'Stl'ms. 

f"he1r \'ll'\\ stein, from ,1 

two ye,1r retrospet l!Vt' study 

1111t1ated h) m,1rint· 

L't olog1Sts Jnemy J.1t k,011 of 

Scripps lmlltUtlOll or 

Oce,l!logr.1phy. Ill '-i,111 

I )1ego, th.n deh-ed 11Ho thrt·t· 

l111es of rl'ft.Tt'llCl' 111 the 

,ctenufic lnn.nure. 

l'he rese,1rchns t"\plored 

the p,1l.1eoncolog1c.1I ret ord 

from ,1bout 12.=i.(HH) \l'.lrs 

,1go to the present, 

t 0111t 1dlllg \\ uh the rist' of 

!llodnn l1t1111,rn,. I ht'\

looked ,ll the ,lrt h,1eolog1t ,11

record .tfter .1bout l!l.(HHl

ye,1rs ,1go, \\ hen st'.l k,el,

h.1d re.it hed the s.1111t· .1, 

tod.l) \. A11d thn probed

111to more recent l11,torit.d

NA I UIU AUS I llAI IA WI 11 It ''"'' 

Aboriginal overfishing of Sea 

Otters (Enhydra lutris) thousands 

of years ago had drastic effects 

on Northern Pacific kelp forests 

due to the increase in the Sea 

Otter's prey. 

d,1t.1 recorded twer the p,ht 

,e,·t·r,1I hundred \C,1r,. 

Wh.1t the) c.1llle up \\ 1th 

\\ ,1, ,1 p1ctu1-c ofhu1n,lll 

llllp,lct th,lt k·d to both 

loc.1li,ed ,111d \\'Orld\, itk 

exttnct1om of \'.1r1ou, L1rge 

111,1r111e n·rtebr,1te, r,111glllg 

frolll "h,1k,. I )ugong, ,llld 

turtle, to g1,l!lt r.1y, ,111d 

codfi,he, l011g lwfore 

l"t'Cl'llt gt'llt'l".lttOll\ t<ltlk ()\"l'I 

stl'\\ ,1rd,h1p of the pl.111ec. 

I urcherinore. the rt',t'.lrchn, 

bl'itl'\"l'. tilt' O\'LTt1,J1111g of 

,uch 111.11 tilt' 111eg,1t.1t111,1 

prob,1bh u11derp111, 111.111\ o( 

the !ll()dl't 11 l'"\ttllt t!Olls 

\\'L''re IH)\\ \\ Itlll'\\lllg Ill 

l (),1,t.d l'(()\\ ,tl'lll\ l() .l

15 
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A male Rock Ptarmigan shows off his whites.

Dirtv Birds 

T 
ho,t' pt'ople whme p.1rt11er, h.1,·e gradu,1lly
gone to ,et'� 111ay uke eo111fort fro111 tlm �tory.
The Ill.lie ot one bird ,peCie, look, good only

unnl he\ got Im girl. ,111d then he g<K'\ out ofh"
w,1y to ,pod h1 !ooh.

The' malt' Rock Pranrng.111 (L�(!c>p11.< 11111111.-) ,, a
d,1zzl111g "·hne durmg rhe rene wmrcr. l3ur come
June. ,1frer rht' ,no\\ h,1, 111elred and he\ found ,1
111.1re. he dehber,Heh- goe� ,1bour ,oil111g Im
plulllage \\·1th 111ud. In J 1--ye,1r C.111,1d1.111 ,rudy.
Bob ;._ \onrgo111ene (Queen ·, U1m·er,1ry. Onr,mo
,111d colleague, found rh,H the 111Jle pr,1r1111g,111
beg111, ro pull on rhe a,·1,111 eqLm·,1lenr of ,eungy 

tr,Kk--un p,rnr, \\·1th111 one to t\\·o d,1y, of hl'I 111att'
l.1,·111g her !IN t'gg. I k goe, from ,1 "!me ,o bnghr
he c,111 be ,potted t\\"O k.ilo111erre, ,1\\ ,1y. to ,l d,rr,·
bro" n n,1bk It'.,-, rhan ,1 t'\\ merre, ,1\\ .1,·.

The em,llt' purm1g,111 begins to lllOU!t 111 June. ,1, 

,0011 ,1' rhe ,no" ,urr ro melt. \, nh111 three "·eek-­
,he become, ,1 mottled brown that blend, 111 

perfecrh "nh the barrt'n roekv tu11dr,1. . Ilk, 011
the orhcr 11.111d del.1� their moult unnl Jui� "hen
the tundr,1 1, ,·1r u,1]h ,nm, -frt·e \'i."]1\;

:\norllm;:: ro rhe re,e,ireher,. the bm h.111,; onro
tht•1r L 01isp1cuou, "·hne, for .is lone: ,1 po, 1bk to
.mr,Kt ,1 Ill.He' The ,no\\ ·� plum.i;;t· or· nulc: 1 

rhouc!ht co be J b1c! drJ\\ L,lrd ti.)r �·m,1k, u· ht· c 111 

,un l\ ·c: the: ,lttt'nnon o - h,1\\ , .111d �1lc.on . hen he: 

mu,r be ,1 ;::ood careh'. . Once the:, \·c: ;;o rhc:1r
!ll.ltt'. ht·, dc:hber,1 el� ;::er Lhm n .111ll Lhrt: to nu t·
rht·111seh-e, en pt1L .md le" c:.1s1h ,por t·d b�
l' rt·LL1tor Onh "·hen .1II lll,1t111;:: Of'!'llrtlln1t1c:, ,ire:
o,·er Lio the: nule, be;::111 he ,hmer prole o
IIH ulr111;::

'\.L,r rnh ,ioe, ,01hn,: e11.1blt· m 1k 6ml ro
bt·l lllt' lnpnc qc11l1 h. It. rt•,er 1ble h,o m,1le
\\ ho,e 111,ne, · t':!-

:::-
"' "ere e 1te11 b, prt· Lt or

1:nme Iltth derned �hun ehe U!'· :rm ormrn..:
b.,' w che1r ,no,,,. ,hi-'. -pul 111.! plum 1..:e 

-\ 1 

gre.Her L",te11t th.111
;1011uuoi1, hu111.111 induced
rlnn.ite L h.111ge .111d other
111odern em 1ro 11ment,1l ilk

Tl11', doe,11 ·1 let t u1-re1ll or
futurL' gL·11er,111om off the
hook ,llld n\ cen,1111ly not ,1
u111LHL-r,1II� ,1nep1ed theory.
13ut n doe, pro\lde u,, i1·
\\'e're \lll,lrl L'IIOUgh. \\ Ith
k\\Oll\ fro111 the p,1\l th,1t
m,1,· pro,·e to he I Ill port,lll t
111 modern ro11,cn,1t1011
pl.111,.

K.MtC.

The Power of Purring 

W
hen I \\,1, ten.
·1<.1m · .  the !�111111\-\
helmnl BurmL·,e.

,ll etdelll,111� got her hL',ld
,l.1111111cd 111 the L,lr door.
,\ \\ mothL·r b,umhed Ill� 

" ter, .md llll' from the
enme \tL'llL' while ,he
nur,cd Kttt\ through her
!1 11,11 111ornt·m, Ati:cr ,1 bne(
but lllL'.llllllgful bur i,1I.
\ 1 um told m rh.1t I< Itt� 

purred 011 hn ",1, out. ( )(
cour,l' ,n· .tll thought ,hL
\\ .1, h u1g. to prL·,·em lh trnm
,lll� long-ttTm l' � l holog1t.tl
problem, ,1 ,o I ttl'd \\ 1th rhl' 

c:uil 01·k 1ll111� Kim. Onh
nm, .. 1 ti.111 J 1, \ L  1r, .1tter thl' 

t'\ ·ent. 1' It l lt•,tr to lllt' th lt
,hl' \\ 1, pmb,1hh tl'll111;; thl' 

truth Kim·, 1111,tl purr,.
r.tthc:r tl1.111 be111g 1 ,1�11 th It
,he \\ 1, rL' lLh hir .111,
.l!tl'rhk. \\ t'rl' hn Ii t-d1 � h
1 unpt u ne hn cl

f hl' Ulll 11011 0 - purrin..:
h.1 tl\\ l\ hl L'll l Ji tk h,l�\

\o t \t:t \\ ould cell ,ou
th lt ,.It purr to 111.!1 1 L'
comc:11tmL'll I or L'XJmp \.
kitten Jrt· 1bk· tu ! urr rn I

lit le 1 th1.: 11111.: ·un1... < 1 

k1t en !'llrr \\ ,ul t di 1·
mother h 1 111 1 ,, ·II
H )\\e\tr. 

rt 1 urn • 11 : 1!11 11 ..: 

I 11 \·011 Muggl'nth tl•· 1· • ' 'r ro111 the I ,1u 11.1 ( o111111u111 l ll1011 I\L'\L'.trrh lmutute 111, 1 --�Ort 1 c ·.1roh11,1 find, It h.Jrd to 
hl'lil'\'l' ho\\ ,l fe,1turt: th,it
llldlt ,Ill'\ CO!llelltllll'lll 

,vould evolve. ,llur,il
,ekt l!Oll ,ll ls Oil 
l h,11 ,1( ll'rl\ll( <, th,tt ,lfit:tt
\lll \ I\ .d. ,111d 1 11d1t ,ltlllg 

elllOtlOll,d \Lill'\ /e,pl'u,dl\
to one,l'lf) Jll\t dol',n\ sr1.:ni
to 1:i11 llllo tlm C.HL'gon.

lll\tL·,1d. ,0 11 Muggrnthil,
hehl'\ L'\ purring fu1H t10 11 

l1h• ,Ill lllllTll,tl l'\l'fll\L 111d 

111,1\\,lgL' 111,ll hi Ill'. ( li 111t.d
,tudIL'\ h,t\'l' ,hcl\\ 11 th.11 lo,1
frequent, , 1hr,1uom
1l1L'l\\ l'l'll 211 .111d 1211 lkrtt

Kitty�-

_fi 11a I purrs 1/ lcrc 

l1cr last-rlitc/1 

nttc111pts to 

sn 1 1c l1crsc{( 

<>I l\(k !'tr ,,1 ,I h, r
the , r1.: 11.cth 1 1 .: mi n:p
o hum II brn mu k



The secret to a Domestic Cat's 

'nine lives· may be in the purring . 

. 111.11\-,cd the do11n11.111r 
purring frcquc11c1e, or

,c ,cr.11 c.It ,pcnL'' (Clll'et.1h. 
J>u111.1. \en.ii, ()celor .111d
rhe Do111L·,r1c C.1t) .111d
t<_)Und th.1t they .111 l.1,
,, 1rhm the r.mge of

tilL'LlpeUt!C frL'l]Ut'llClt'\. \he
pomred our rh,1t. Ill the ,, ild
,, hen t<.)Od 1, pknnful. mo,r
c.1r, ,m:· scdenr.iry. lounging
,1bour 111 rhe tree, or on the
ground. Purring ,,ould
e11.1bk rl1e,e c.1t, to 111,1111t,1111
thL'lr ,trcngth ,11ld comht1011
,, hilc ,H re,r. ,11ld ,11,o ro
rcp,11r bone ,rnd ,ofr-t1\\UL'
d.1m.1ge ,, 1rhout the ri,k of
further 111_1ury through
exern,e.

If purr mg re.illy 1, ,1 
11,1tur,1l he,1lmg 111ech,11m111. 
It ,,ould help expl.i111 the 
exrr.10rdn1.1r� ,1bil1r� of 
Dome,nc C:,lt', ro ,unl\'l' 

Naturally Curious 
, ,ure & L, ,H n 1119 Tour, 

0 
Naturally Curious Leisure and Learning Tours presents a 
fully guided 12-day tour through the cities, villages, 
rainforests and islands of North Vietnam. The tour 
features: 

12 days with a local English-speaking guide from the Vietnamese 
government owned Forestry Tourist and Service Company 
(Vifortour), 

All meals (breakfast, lunch and dinner), transport within Vietnam 
(train, 4WD and boat cruise), accommodation within Vietnam 
(including homestay) and entrance fees, 

'\ A I L ll I A LJ \ I ll ·\ I I A \'- I r--; I I ll '1111 1 

BIRDWATCHING & WILDLIFE TOURS 

BROOME and the 1 IM BERLEY 

In form a t1 ve rour, \\'Ith 11.1 rur,1 li,r & rrofr,,1011.1 I orn 1tholog1,r 
C,eorge ''l\\ann - \\'ho kno ,,, rh1, region, 1r, flora and ,,ddlife -

one of rhe K1111herlei \ mmr e,penenced "ddlife guide, 

4\X/1) Satan, (amping or fully r\ccommod,rn:d 
fodored lnncr.ir1e, ls.1mhcrlc1 ( ru1,e, 

Bu,h\\,1lk111g l lildrI1t: rour,. 

Kl/\lBERLEY ISLA DS ND I 1LETS CRUISf 

F,c1r111g 8 d,1) crul\c to 1,land, .111d Inlet, otf rhc ls.1111herlc1 
coa,r ,1ho.1rd ,1 I u,ur1 cru1,cr "1th ,ct:111L tl1ghr ro Broome 

2 - I I Ouolwr 2002 
KIMBFRLEY COAST \

V

ILDl 11-F fXPI-DITION CRUISf 

( rul\e rhc coa,r from \X\ ndh,1111 ro Broome d1,co1 cnng tllL' 
"ddl1te & h1rd, of th1, rcinore region - e,rr.wrdm,1n n11_k .1rr 

L',pcrienced ,peu.ilt,r guide, ,1ho,1rd lu,1ir1 cru1,er 
,m,1 II group 111.1, I h 

2 'i ,\pril to') ,\l.11 2001 

PI S IA Y 1VIOIU I- XCITI C TO RS 
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1:111, from multHtorey 

buil<llllb">, and the Ill} th that 

they have rnne lives. 

-G.11.

Cow-a-Bungle 

T
he <l1,cover: of a new

mammal speoes, let 

,tlone genus, 1s extreme!, 

rare 111 tlm <lay and age. And 

,o It v,:,1\ \<\ nh much 

exutement that 

/J 1•11do11ou1hv p1rali1 was 

11,1med Ill J <J<J4, ba\e<l 011 

\everal turiously tw1,te<l, 

rnrrug,ned, 11 re-\haped 

horm found in market\ Ill 

Vietnam ,rn<l C,1111bod1a. 

\uellll\t\ believed the horll\ 

belonged LO \Ome \Ort or 

bov1d (cattle, goat\ etc.), yet 

ll\ l,lX01101111C \LJLU\ h,l\ 

rem,11ned t 011trover\1,il ,1, 110 

livmg \pet 1111ell\ h,1ve ever 

been found. I oc.d hunter, 

tl.11111 the ue,nure live, deep 

111 the fore,l .111d ft:ed, 011 

ve110111ou\ \11.1ke,, \\ h1ch 

expl.1111\ wh, V1eu1,1111e\e 

,llll 1hutt· 1n,1g1t,d power, to 

18 

the creature the\' call 

'Khnng or'. Taxo11om1 t, 

dec1<le<l the only \\ ay to get 

a handle on th1, Ill\ th1cal 

bea,t wa\ to take the bull b\' 

the horll\. 

Alex,mdre I l,1\S,llllll 

(Pierre ,rnd M,me Curie 

U111ver\1ty, Pan\) ,llld 

colle,1gue, condm ted 

geneuc .rnd 111orpholog1cal 

test\ 011 the horll\ 111 order 

to deterirnne whether their 

O\\ 11er\ were rel.ned to go,m 

or c,1ttle. I ll\le.1d, the: found 

tl1at the,e /> rndo1101•1bo:i 

1pmi/11 v1-ere 1111po,ter, 

provmg to be 11otllll1g 111ore 

th,rn I )01ne,ut C:.ntle ( 130., 

1,111111.1). R.nher th.111 he111g .1 

delilK'r,1te ho.1,, hcl\\ever, 

the rt·,e,1rt he1, ,,I} the horll\ 

,1rt· .1 produtt of the f<>lk 

111du,tr}, ,I\ 111orpholog1t.1l 

e\,1111111,lllOll ,hO\\"\ the 

110111, h,1\·e been he.1ted ,111d 

l\\l\ted 11llo ,h.1pe f he 

rnig, of kt·1,1t111 h,ivt· been 

t k.11 ly tut, 111d1L1U11g the 

corrug,1t1om \\·ere can·ed b} 

hum,rn hand. Thi, tr.1<lrnon 

of ,culptmg horn has been 

pr,1cmed 111 lndochllla for 

many hundred, of year,. 

I-IO\\ e\ ·er, \\ hile the 

French are J1snm mg the 

,pec1e, a, mere fitt1on. 

,ue11t1,t, Ill America h,n·e 

,11\0 lx·en ex.urnrnng horm 

fro111 ti1I\ L'lll!,;lll.ltlt ,lllllll,11 

.rnd d,um the ·\p1r.1l-horned 

Ox' to be t.1ct. Robert 

11mm rn\·er,tt} of 

K,1m,1,) ,llld John Brandt 

(I knver u,eum of ,ltur,11 

I lt,tor} ,1.,.,en th,ll t\\·o ,n, 

of horm f<>und Ill the 

U111,·er,ll) of K.rn,.1, ,Hur.ii 

I 11,ton lu,t·um (,rnd .d,o 

other,) \\l're "rongh 

1de11uf1ed .1, Koupre,·, (H,,s 

.1<1111•ch) .rnd 111 1:1u belong to 

/ 1.1n1<fo11t11•1bt>., 'f'11ci/1.,. I he 

horn, \\ ert· l(lllened 111 

I <J::� <J h, .1 f.llher ,111d ,on 

lL',llll \\ ho ,1pp.11e11th k ilkd 

the ,1111111,tl, \\ hrk 011 .1 

hu11u11g u 1p ( 'u1 1omh, the 

Horns of the Spiral-horned Ox: fair 

dinkum or a load of bull? 

n,·o group of ,c1t'nt1 t, 

pubh,hed their paper 

1ndept'ndently .rnd w1th111 

n,·o "·et'k of e.1eh other. 

Timm .rnd Brandt bd1en' 

th,H. "hile f1ke, 111.1y ha,·e 

been product·tl. they \\·ert' 

b,hl'd on thl' re.ii th111g. But 

u11t1l tl11, ,n.1kc-e.1t111g. curh·­

horned ph,u1to111 ,tep forth 

from tht· ti.lrt·,t. \\"t' ·11 be leti: 

gut'"111g "hethn It·, fair 

d111kum or ,1 lo,1d of bull. 
-K.H.

Arctic Pioneers 

l l 1, gl'11n.1lh bche\'ed that

hum.111, did nor colo111se 

thl' northcrnmmt p,1rt, of 
I urnpl' .111d t\,1,1 unnl ,1bour 

14.(H)(I \"L',II\ .1go. but 

,ll'L h.1t'olog1t .ii d1,rm-ene, 

lro111 Ru"1.1 111d1r,1te .1 

hu111.111 lotlthold 111 the 
I urnpt',111 f\1rt1r Circle ar 

k,l\l _2(1,()()() \L',lf\ t',lrllt'L 

N\lllll \l\lR\II\ \\INllR 2ll02 



P,1,·el l'.1"lo" (Rm,1,111 

c1lkmy of Srn:ncc) ,111d 
or\\'eg1,111 collc,1gue, c1mc 

.1crm, ,111 c,po,cd ,equcnce 

of geolog1c1l depm1ts 111 a 
bend 011 the U,a IZ.iver. The 

oldest le\'eb of the ,ite, 

kno\\'n as M,m1ontovay.1 

Kurya. yielded bone, 

(111am111oth. hor,e. re111deer, 

\\'olt) and ,tone ,1rtefacts th,H 

\\'ere rad1oc1rbo11-dated to 

bct\\'ecn J-+.000 and 37.(HHl 

ye,1rs old. 

The plant remain, ,uggest 

a treeles, grav,land with 

some \\'illows along the 

riverbanb. The cli111atc was 

probably 111uch colder and 

even more continental 

(su111111er/\\'i11ter extre111es) 

than today. Humam were 

mmt likely preying on Lirge 

herb1\'orou, ,1111111.11" like 

m,1111moth,. One m,1111n1oth 

tmk found ,lt the ,1tc c,-cn 

,1ppears lo have m,1rk, 

inci,cd by a stone tool, 

perhaps reflecting ,ymbolic 

meaning. 

So \\'ho made the 

artd�1ct,? It 1, difficult to ,ay, 

as they ,1re not diagnmnc of 

di,nnct cultural ph,1,e,, nor 

are they 111dic1tive of ,my 

,pcciali,cd t,1sb. 

e,111dcrth,1I,, who ,urvive<l 
until at le,1st JO,O(Hl ye,1rs 

ago, could have m,1de them, 

but to live in such ,1 

challenging environment 

\\'ould require ,1 high degree 

of adaptability gencr,1lly not 

credited to them. P,1\']ov et 

Could coral bleaching be a risky survival strategy? 

AIUIU AU\lllAIIA Wli'llll 2002 

c1/. th111k it 1, more likely 

that modern humam were 

1-c,pomible. This would

mean the newcomers must

havc hightailed their way up

north only ,1 few thomand

ye,1rs after arriving in
Europe some 40,000 years

,;1go. 

Why were humam such 

successful colon1scrs at this 

t1111e' John Cowlctt 

(University of L1vcrpool, 

UK) po11m out that 

fluctuat1om 111 cli111atc from 

W,000 to 40,000 ye,irs ago 

were greater than previously 

thought, and these 

co11dit1om may h;1vc 

pro111ptcd population 

111ovc111c11ts and cultural 

change. Furthermore, recent 

geological 111ve,tigat1om 

indicate there were no large 

iccsheets 111 Eurasia between 

30,000 and 40,000 years ago, 

and the co11t111ent was ice­

free all the way up the 

Arctic co,1sc. 

-lt.F.

FURTHER READING 

References for the stories that have appeared in this edition of 

Nature Strips are available online: 

www. am on Ii ne. net. a u/n atu re au stra Ii am a g a zi ne 

Out with the Old 

0 ne of the most disturbing environmental phenomena 

of recent times has been the widespread bleaching and 

ubscqucnt death of coral rccfa around the world. 

However, recent research by Andre\\' Baker of the 

Wildlife Comcrvacion Society in cw York ,uggcm th,1t 

coral bleach111g may not be the disaster 1t ,1ppe,1r<, to be. 

Bleaching occurs when the indl\·idual polyps expel the 

colourful algae chat live imide them, turning the cor,11 

white. This often leads to the death of the colony, \\'h1ch 

relic, on numcnts provided by the phoco,ynthenc ,1lg,1c. 

l3lc,1chi11g results from environmental ,ere,, such ,1s high 

water ccmpcratu1T,, and many ,c1cnt1st, expect It to 

become more co111111on a, global \\',irm1ng g,1thcr, pace. 

Working off the co,1st of P,rn,m1,1. Baker'" ,1ppcd cor,11 

colo111c, between deep ,md ,h,1110\\' \\',ltcr. ,md n1on1torcd 

their progrc\\. I le found that most of the cor.1I, he mm-ed 

up,"'1rd, blc,1chcd, but over t1111c they renuncd Ill'\\ ,1lg,1c. 

,111d many colon1cs ,urv1vcd. I 11 co11tr.1st, thow he 

tr,1mplantcd lO deeper \\'.ltcrs rct,lllll'd their ,1lg,1c. c,·cn 

though they wcrcn 't rn1ted to the gre,Hn depth. ,rnd 

ult1111,ucly perished. 

Baker believes th,ll bk,1ch111g 1, ,1 rP,ky ,tr,lll'g\ th,ll 111,1y 

,illow so111e r<lr.11, to r,1p1dly \\\'.lp their ,ilg.ic lilr c, pc, th,H 

,lrL' bcllcr suncd to the Ill'\\ comliuom. chm ,IHlilhllg 

Lirgc ,c.1k c,untt1on. I h1, 1de,1 1, h1ghlv lOntron·r,1,1I, 

howevn, "nh L',JX-rt, po1nt111g out th,ll 111.1m red� Ii.in· 

sull not rl'l O\'LTl'd from thL· l.1,t 111,1.1or hk,ll h111g L'p1,odc 

,1\\0ll,lll'd \\'llh the 1cJC)7 lJH l·I 1110 l'\ L'lll. C. I .
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Flvinu in the 
lace of guilt 
Dl:fi·11dcrs <!f"_flyi11,�:{iixcs cll'C .,cc11 cl., c1c/1 1orc11cs c!( cl dc;�c11crc1/c
l{fi's1ylc 100 cilc1r111i11,�ly like 1/,c l111111c111 ro11cli1io11 10 he sc111(fio11ccl.

W 
111 I'-; I \\A\ 11 Kl,lll lU,AIUI 
\\ e lin·d ,1 fr"· block- up
from a11 orchard in outer

·ydney. and my ,ummer night, \\'ere
fi:ire,·er 11u11cnuted lw the b,111u, of uumi . � � 

,111d c.1rb1dc c.11111on,. Mme of them
,,·cre tr,1med to\\'ard flyi11g-foxc, ,cc,11-
mg ripe11111g pe,1chc,. but a good f;:\\' of
the bl.i,t, \\'Ould ha\'C been ,limed
to\\',1rd our place. That ,,·mild h,1,·e
been the d1reccion our Do<> ,,·,1, he,1dinn 

� t"I 

Grev-headed Flving-fox 
Peteropus poliocepha/us 

Classification 

Family Pteropodidae.
Identification 

Black wings, grey head, orange
collar, silver to dark grey back,
hair down to toes. Head-body
length 250 mm, weight up to 1 kg, 
wingspan 1.5 m. No tail.
Distribution 

Coastal eastern Aust., from
Bunda berg to western Vic.
Biology 

Forms spring-summer camps of
up to 200,000 individuals. Forages
up to 50 km from camp each
night. Eats fruit (mostly native
figs) and blossoms (mostly
eucalypts). Single young born
Sept-Oct. and carried by mother
for first 3 weeks. Mates
March-May. Adults disperse in
winter.

tho,c dark morning, \\'hen ,he ,1rr i,·cd
home carrymg ,c1lli-co11,ciou, chook,
clie ,ame colour ,1, the one, the
orch,1rdi,t bred.

E,irly 011c day till' m,w,ive. gu1llboot­
cd farmer turned up 111 our b,1ckyard
,,·icl1 ,0111cthi11g th,H 11e,1rly made my 
eye, pop. While my mother ,,-.1, off
locking the Dog in the codec. he cold
111e it ,,·,1' a flying-fox he·d ,hoe during
the night and, ,1ftcr mu1llbli11g ,omc­
ching ,1bouc the ,imil.iriry of our hem to
hi,. he a,kcd me if I'd like co keep the
big b,H . I couldn't believe Ill)' e,ir,.
Would ,m Am,ic boy like co keep the
A,hc,;

After he'd gone my mum ,md I hung
the de.id flying-fox up by the hook, of
IC, toe, from the clothe,line. In thl\ \\',l)'
\\'l' could unfold it, anm ,111d the fi.t!I
one-and-half-metre ,pread of 1b cold.
black. rubbery \\'ing,p,111 \\ ,1, on di,pl.1y.
le ,,·a, beyond me eh.it ,111ythi11g ,o
hc,1,·y ,111d l)og-likc could rc,1llv flv.
And if it could do the impm,ibic.' \\'h·,.
,hoot it? l)eache, ,,·c1-e11 't 1hc11 delic1om·.

I ,Her that 111orn111g I proudly ,tnmcd
up the ro,1d ,,·,eh my Crey-he,1ded rh--
111g-fox (P1cn>1111s 11olioffJlh,d11s) hop111g ;0 

llllprL'\\ ,myonL' \\'ICh thL' ,, 111d(1ll. but
by the end of the d,1) both M,1r mer ,md
Alb,1tro" h,1d been thro\\'n out of mo,t
l10u,c,. Who could h,1,·c pred icted the
v1olent rc,1ct1011, 0 1· 111y fr iend,' tlloth­
cr,; It w,1, ,0011 ck,1r. I ,hould ti..-el ,·en·
b,1d ,1bout lo\'111g thi, ,tirt of ,llll!ll,li. ' 

Around th,H u111e ll w,1, ,t.1mL1rd lllll-1g.H1011 pr,1ct1CL' fi.>r frll\tr.llcd frun­grm\lT, lo go lllto d,1,·t11llL' th·111" 1· l ' . ,-, (" romt, ('cmip,') '' 1th -1-1 "lll,l11 1'· - �- ' (I U!ll\itlkd wnh ,cr,1p Jllet.d, ,, eld111g rode11d,, i1ut,. bolt, .111d b roken irl 1-- '1 I �' "· lL'll,
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much like pu,h111g ,1 u1111,1111011 ,nck
11Ho a �rt I ,111k,111 curry, ,1 charge of
gelig111te \\'ould be ,1dded ,111d the drum
ho1,tcd by rope, high 11Ho the tree,.
Afte

r the tly111g-f<.>Xl'\ h,1d tT\l'tticd 1mo
their famtl1,1r romt,, the cxplo\l\'e 
\\'ould be detonated ,111d the drum of 
,hr,1p11el blm, 11 to piece,. I )c\cr1pnom
of the ,1ti:erm.1th o( ,uch event, nuke
for d"turb111g re.idlllg, tllo,cly bcc.1u,c
the number o( 'cle,111' kill, \\,I\ Lir out­
\\'eighcd by the bulk of ,,ounded ,1111_
m,11, \\Ttth111g ,1rou11d 011 the ground
\\'ith ,hrcdded ,,·111g, ,llld ,h,mcrL'd
bone,. 

Year, I.Her, ,1ti:e
r I'd rno\'l'd co Bm­

b,111e, tlyi11g-f<.ixc, helped rnc lrn on ,1
pcrfrcc ,tmly-dl\pL1cc111enc ,1CC1,·1ty th,1t
\\'OUJd 110t Olli) lirtll up 111)' lticJong
inte1-c,t 111 h,H\, hue \L'[ Ill concrete Ill\ 
ter m111,1l 1g11or.111cc of h1gh-,chool
chenmtr\'. I dl\CO\'l'rcd th,H b, 11,11!111u
,lll old-fa�h1011cd ,, ire ,o,1p hol�kr thrc:
metre, up ,1 tree 111 our ,uburb.m h,1rk­
yard, ,rnd filling 1t ,, 1th Lhoppcd p,1,,­
pa\\' or pc,ir,, I could t.1h· ,,dl-c,1rncd
\tudy 'brc,1b' on chc h,1ck porch ,,·nh ,l
p.1ir of binont!,ir,, ,, .1tchmg the tlymg­
foxe, vi,iting cilL' feeding ,c,1t1011 ,llld
,quabbling m·er cl1L' frun. (I )cpL·11dmg
on ho\\' much frun ,, ,1, ,1,·,11l.1blc. rdill�
lllg the ,o,1p holdn throughout tht·
mghc could cl1t'll .iccourn for 111ud1 ot
che time hc111•cc11 the cl1L'Illl\Cn ,rnd,
brc.1k,.)

Uur gctt111g cl1c Joe.ii grL't'11grnct'I'' [ll 

,ec rhc po111t 111 h,111d111g m·n ,pom 
'>l'COlld,. gr,ltl,. for Ill� L'\ L'llll1g t ,1lkr,
rck111dled tilL' old IIIL'IIIOI'\ th,ll th mg­
foxc, ,, ere IL'rllk "rnu11d, for "!\)\\ 111�

� � � 

guilt. 111 the end. tlw n)lumc, tif ltt·, I
could ,p111 ,1houc ,, ll\ I ,, .111tcd tin·
bn11,cd fru1c ,, ,1, 111.HL hed nn , b, the
,·,icuum 111 tll\ br.1111 ,, line clit· l\·ntid­
IC Tabk ,hould l1.1n· been 

A nc,, 1111lk11111u1ll ,111d lltll 11t1t h h.1,
ch,rngL'd. \o,t people ,till t''\\'c't t ,1llllt'
,on 01· ,1polog, ti-0111 lh 111µ Ii.> ddi.·11d 
er,. Why' Prnh,1bh It\ .1 111.lltt'I 1 11
liiL·,cyk. I h 111g ltl'\t', gn tl ll .tl !light 
,llld gorgL' Oil \\ h,llL'\ t'l 1, \\\ L'L uhl llt'L'
for the uk111g. ,111d then h ,L1, tht'\

JOlll Ill ,I \,11.ll IOU, h,lLL h.111.il lut r.1gc,
011 throughout the ,11lt1 , ,u111111,·1
11101Hh,. Pnh.q,, ,uh, 1 "niu,h.
dL'iL'lltkr, of lh 111g I t l'\e, .11 ,,·,·11 ·1'
,ld\'Ot ,llt'\ ol ,I dt '\!;�'llt 'l ,lll' hi ,(\ Jt- l<'''
,ll.lrtlll11gh like tl,t: hu111.111, ,, dlln111 l<'

:S. \ I l It I \ l , I It \ I I \ \\ I' 
' 



Grey-headed Flying-foxes roost in Sydney's 

Royal Botanic Gardens. 

bL· ,.111Lt1011ed l lu11u11,. like th111g­

fo,e, .. ire ,1',o ,lt their ,·L·n "or,t "hl'n 

tl1L') get wgl'thl'1 111 big .1ggreg,H1om. 

I ootb,111 l rmnk 111,1rket pl.1cl's. refugl 'e 

c.1111�"- hou,l', of p.1rl1,1111e11t ... " hellL'\

l'r hu111,rn1t, trip, m·n 1t,l'lf thl' 'Ll'lle

get, grub h,

I 1,h tL'rt,1111h do 1t. ,rnd plcm, of 

bird, L rnne cogethn Ill tlwm,111d, co 

rl'prodt1LL' (pl'11gu11l\. tnm). but mu,1lh 

111 1,ol.1ted rl'fuge,. Ven tL'\\ Au,tr,1li.111 

m,1111111.11, ,el'k \\lit the big-group pro­

crl',ltILlll ,cenl'. but chow ch,Jt do ,h,irL' 

the c.1p.lCI(\ to CO\'L'I" enor111ou, dis 

t,11Ke, in the cour,e of their d,11h or 

,t-.1,011.11 ,Ktl\ It1e, (,L'.lk b,1ts). Most of 

the .1ggreg,1tmg 111,ecn,·orom b.u, do It 

pri,.,Hdy 1m1de d,1rk c.1,·e, or nune tun

nel, "hnl' thne i, more cl1111,1t1C ,c.1hil 

It\. Big. ,trong tlvmg-t<.)w,. IH1\\·c,·n. 

,irl' the co11,p1cuom terre,tn,11 l'\l L'p 

non. \\ hen tht·, _10111 forcl's Ill tr,1d1 

no11,1I ,u1rn11cr brL'l'd111g grounds. their 

numbn, c.111 rc,1ch thousand, (corn 

monh hundreds of chomaml, 111 the old 

d.1ys). l he 1nccss,1m tl1pp111g. th l' 

spl.1,hmg, of l'\l ITilll'llt. the squ,1bblmg

,rnd ,hril'king. the smell .• rnd the ,hrL·d­

ding of the trl'l'top, m,1kc for ,lll imox

Il,1t111g sICL' f<.ir b1olog1c1I ,cmk but the

,cl'lll' might come .1, a ,urpn,c 1f nn1

h.1ppcncd to h,1n· purch,1Sed your

drc.1111 block lll'\t door 111 Augmt _1mt

before the neighbours returned 111 \ep

tembn 1 

\0111c things ,ire d,l\\ lllllf; Ill this Ill'\\ 

1111llc11111u111 ho\\cn·r. One 1s the c, 1 

dcnce that tly111g foxes ,11-e 1mport.1111 

polhn,1rnr, .md seed d1spcrsns. Anothn 

IS th.lt ,1 c.1111p ot' thing-f<.)\l'S IS _lllSl ,l\ 

preuous ,ls .111� rookl'r) of pcngu1m, 

se,1ls, ,1lb,1trossc, or turtles. Another i, 

th,1t It 1, no longn ,Kl l'Jlt,1blc to ,hoot 

or ekL trOl Lill' them _1u,r bcc.1mc thl'\ 

L',lt ,our fiun. spl.1t on your BMW. rn 

choo,l' to roost in vour Lit,\ boc,1111\ 

gardl'n. 

111 ,pill' of .ill th,1t\ fa11t,1,t1L ,1hout 

thl'lll, tly111g-f<l\l '' \\ ill l Olllllllll ' lO 

poL1n,t· puhliL op1111011 until \\'l' kn<>\\ 

them lwlln ,111d 111,m,1gl' tlw111 111<>rl' 

dkl tl\·d). I lft111g thl' guilt th.1t ,1uo111 

p.1111t·� tht·111 1111ght L'\Tll .illo\\ ,0111t· of
° 

u, to 1110\'l' 011 .111d p.1tch up u11fi111,hl 'd 

hm111t·,, (of .1 l'n1od1c I .1hk 11.iturl ')

l'lst'\\ hnl' 

i\ll IU 1\1 \lllAIIA WIN I Ill 2<1<' 

1-- R 11 IFR READING 

( /11111/11//, \., I 998 \u-cr.il1.111 h,1h. 

lfrccl/,\rn• I J.1//,111d '>j•cl11q. 

I /,,if, I.. l l<.i,l,,ncl-, <;, '(}(}(} I h 111g 

fo,t·,. 11 lilt ,111d hlo"()lll h,1h of 

Atht1,d1,1 I \\II /'1n '>)'iill<J'· 

l<.111,/1//i·, I , I 11-1- I h 111g f(), . 111d

dr1lt111g ,,111d 111�11., ,111cl N.,,/i< rl.i<ll' 

'>)'c/11, )'. 

I )p \II \I \ \ '- I h I I, I'- \ \1 '1\lR 

( l JI \ < >R < >I \ I P 11 BP \ 11 \ \ I

1111 (�l II :-,.,;,1 \'.'-I> \It \ll \\

\\IIIIU Ill ll\\\\<>1'1,11> 

\I"-< I l 1)/-:, 
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RARE & DA GERED 

Yellow-tooted 
Rock-wallabv 
O11er !11c_fc"'r-yc,1r s11uly JJCriod, ll'allahy 1111111/Jcrs 11 1it/1i11 the /Jai1ed ,,re,, 

i11crc,1scd hy 011cr 600 per cc111. 

rI I OW-FOOTFD i<.OCK-\VALLAllll '> 
(Pc1rc;l!',lc x,1111/lc)/111s) arc ,1rguably 
Amrralia\ mosr ch,ir i,111,Hic 

m,1cropod. These wallabies are ch,ir,1c­
rerised by di,tincrive white srripes on 
rhe hip,. cheek, ,rnd flanb ,111d by a 
uniquely b,rnded rail rhar ,1lrernate, wnh 
rmg, of bro\\·n ,md gold. I nh.1lmi11g 
,ire,1, of ,e1111-arid Ausrralia, rhe \\'alla­
b1e, ,ire dependenr on rocky 111ou1H,1111-
ou, hab1rar, \\'h1ch pro\'ides rhem ,nrh 
,helrer from rhe exrremes of climare ,rnd 
prorecrion from natural predators. The 
wallabies, desp1re weighing seven to ten 
kilograms, can negotiate the srcep 
esc.irpmcnrs of rheir habirat wirh 
comummare ease and speed. 

Alrhough the total Australian popula­
tion of Yello,,·-footed ltock-w.1llab1es I'> 
comidered ro have a lo\\' risk of exnnc­
rion, the species 1s lisred as Enc.L111gered 
,,·1thm e\\' Sourh Wales and Vulnera­
ble ro exnncnon in South Australia. In 
Queemland, \\'here rhe wallabies ,1re 
relanvely abundant and rhe popularion 
srable. the ,pecie, is classified ,1s Com­
mon. 

In e\\' Sourh Wales, extem1ve ,ur-
,·cy, of rhe norrh-\\·esr of rhe Srare h,1ve 
re,·ealed that the \\'allab1es once enJoyed 
,1 \\'1der d1stnbuno11 m historical nme,. 
Today, the ew �ourh Wale, populanon 
I'> confined to a ,ingle locanon wnhm 
Mutaw111tJ1 ational P,irk and port1om 
of JdJacent pastoral propert1e,. approx1-
matcly I '.W kilometres nonh-c,1,t or 

,,. 
Broken Hill. Annual helicopter ,urvey,, 

" 

., conducted bet,,cen J<)H() and J<J<J;'i, 

:- 111d1uted th,H this popul.1uo11 h,1d
_ dcclmed 111 '>Ill' by 73 per tcnr ,111d pm­
/ '>lbly numbered ,1, fe,, ,1, 80 w,ilL1h1e,. 

In 1995 the cw South Wale, 

National Parks and W ildlife Ser\'1ce

began a recovery program to uncover

and ,11-re,t the pm,iblc cw,e, of decline

of rhe State's popuL1tio11. The,e includ­

ed competition wirh fer,1I Co,lt\ ,rnd

Rabbirs for food. and pred,1t1011 by 

Wed<>e-r.1ilcd -a"lc, ,111d Foxe,. Takmg
b ::--, 

a cue from 1-c,earch conducred in West-
ern Australia. which ,ho\\'cd th,1t rhe 
removal of" Foxe, 1-c,ulted 111 Lirge 
increases in populanom of Black-foot­
ed ltock-wallabic (Pcll'<\!!(1/c l,11cr,dis), 
Melinda Norton, Adam \ark, ,rnd I 
decided ro focus 011 Fox predation. We 
esrablished an intem1ve Fox-bat111g 
program around half of the rcm11,111t 
\\'allaby colonies, ,rnd left the orher, a, 
.111 u11b,1irecl experuncmal control. 
Over rhe four-ye,1r ,rucly period. ,,,,1Jla­
by number, \\'!thin rhe h,ll[cd .1rea 
mcrea�ed by over (100 per cem. ,,·hile 
thme \\'ithin the u11b,11ted .irea 
remained lo\\'. 

-xammanon of thL· ,1ge ,tructu1-e, or
the colonies indicated ,1 ,·1rtu,1I ,1b,e11ce 
of juveniles ,,·1rh111 the unb,med ,1re,1. 
but an 111crc,1,111g number of young 111 
rhe b,ll[cd area. Thi,. co111b111ed ,, nh ,1 
noted high ',Ur\'l\'.ll rate or ,ldulr \\'.lll.1-
b1e<, w1rhm rhe unb,l!lL'd colo111L',, con­
firmed our \u,p1c1om th,n Fox pred,1-
non wa, focmed 011 young ,, ,1ll.1b1e,. 
The Foxe, appe,1r to c.1p!l,1li,L· 011 the 
fan that Juvenile rock ,,,.dl.1h1e,, r,nher 
tlun follow tlw1r 1110thL·r, ,1rou11d "Ink 
for,1g111g, ,11-c left llll,lllL'llLkd 011 the 
rock outcrop,, 111,1klllg the!ll , ul11L"

r,1bk 
to pred,1t1on. 

\o \\'h,ll ,,,1, ,o d1tl�·1l'lll het,, eL'll 
pred.1t1on h) l·m,L'\ .111d tlut of l he 11,n 
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ur,1I pred,Hor, ,, llh ,, h1, h ·,· ,, tll.ibic, 
h,1n· nw,1,tL·d t

°

(ir 111ilk1111 • In .1rn1th 
L'r ,tu,h. \\ L' found di .ll l � ,,.ill.1!,i,·, 

111,1de up 011h ,\ 11111101 f1 ,1 t1,111 ,,t th,

d1L'l o( \\ L'dge t.iiled l·.1gk ,, h1, h ''··' 

prob.1bh du,· to tl1L·11 ,1hil , t,1 t'\ i.k

,lL'1 1.il pred.1to1 , h lud111g 1 'wn n,, ' 

,lwltn,. \11111l.11 h. the ,, ii ,1,< ic!ll,'.'

,ire, prm 1,kd , 011s1dn.il,1 

fi-0111 I )111goe, he, ,1u,,·. 1 
I ) 111goc, .11c p11111 , 111111',· 

'.J \ I l ll l \ l , I 1, \ I I \ 

l'n 1[ c, u, ,,

1kc I'"'·,.

in,! d1,·11

I I '' 



l.1rger ,1n• li111m their ,1bil1ty to pene­

trate the w,1ll.1b1e,' hiding ,pot,.

On the h,1,1, or our ,tud1e,, hlx-h.ut­

lllg ,lltl\'llle, ,, ere  exp.111ded 111 I <J<J<J lO 

lllllude .ill e,, \outh W,1lc, colo111e,. 

I kliropter ,urwy, londuned m·cr the 

p.l,l l(lllplc or YL" <lr, rew.1lcd fi1nher 

,uh,l,llll!,iJ rJ\L'\ Ill \\,iJJ.1by llllllll1l'r\ ,llld 

the l<lt.tl L'\\ \mnh W.1lc, popul.1uo11 

I\ 110\\ l'\l!lll,!led tO be 111 the order or 

..J')() lo ')')(J 111d1v1du,1k ·1 he fi.1ture of 

'- A I l IU I\ l \ I I\ I\ I I A IX I N I I I\ '1111 ' 

Yell()\\ footed n .. ocJ... ,,.ill.1h1L'\ 11()\\ 

'>l'L'lll, ,h',l!rl'll 111 e,, South W.1k,. 

F RTI IER READ I G 

Li111, L .. Sli1·111"11d, .\'., S11111/,, P 
S111i1li,J, /992. ·n/(' /)1<1/,\�l' ,1111/ 
lllc/l/c\�!'/11!'/I/ of 1/,c ) i·//<111•-/,1,111•i/ /<.,,, /..•­
ll'c,//c1/,y (l'L'l rog.1lc ,.111l hopu,) 111 .\'S 11 

\W .1t1011.il J >.1rJ..., .1ml Wildlik 
\n, llL' '->pL'l te, M.111.tgL'lllL'lll ltcpo1 l 
.\'<1. Ill. 

A,m S11 \1�1· 11 \,,1•1r,.,1 1111 
I \\ I I I  '\J, I \I� \ \I l'll"1'-(, 

1111 I ll ll l H,, \'-ll l'lll'l I \llll'­
Bll ll l H,, <ll Y lll<l\\ l<l<l llll 

i(()( 1, \\\I I \1111 \ \'-I> 

I\ l l I� IU "\. 11, l l l\ 11 '1 I I l'-l, 

Ill\ 1'11.I} 11\J 1111 1)1 l'\Rl\11 '-1 

()I /()()1()(,,. U,1\ 11�\II\ 

lll (�Lll'-\1 \Nil. 
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'- ILD THI G 

Amazin Murnong 
'f11c critirnl Cl'CIII i11 ,1lur11011,<(, c110/11tio11 look 11/acc i11 

a I\'ortli A 111crirn11 111cado111. 

CROSS MU( H OF VIC l ORIA I lrF 
wa, made easy for Abong1rn.:, 
by ,1 damty little plant called 

Murnong. or Yam 1 );my (,\ licroscris 
/cm{co/a1a). Murnong grew prolific1lly in 
gra'>,laml<. and \\·oodland,. and beneath 
each pl,mt lay a tJ'>t')' cuber. 

One early settler ,aw "m1ll1om of 
murnong or yam, all over the pla111". 
Edward 'urr recalled how "the \\'heel, 
of our dray u,ed to turn them up by the 
bu,hel", observing that near Echuca. 
Murnong was "so abundant and so 
easily procured, that one 1111ght have 
procured in an hour, with a pomted 
st1ck, as many as would have served a 
family for the day." 

Around Melbourne the pale tubers 
\\'ere baked 111 earthen ovcm, 111 which 
they would "halt" melt down into a 
,weet, dark-colouredju1ce", wrote A.F 
Molli'>on in 1837. Murnong\ range 
extends into South Amtrali,1, 111land 

cw South Wale, and coa,c,11 We,tern 
Au,cralia, and the cuber, were prob,1bly 
1rnportant foocb Ill all the,e reg1om. 
,1lthough lmle evidence for elm ,ur­
v1ves. Frederick Mamon Bailey. \\'ho 
grew up in Adelaide Ill the 18-+os, 
recalled white settlers there han·e,tmg 
Murnong roots, follow ing the example 
of the Aborig111es. "1 was fond of ll a, ,1 
boy", he wrote. 

Murnong smtamed more people Ill 
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Vicron,1 th,m all) other wild food. But 
elm tL111dd1011 like pL111t ha, attracted 
1mcr11,1t1011,1l ,lltL'llt1011 for a very di ffer­
ent n:,1,011. It belong, to a genm, 
,\lim>snis, with ,1 quirky d1stnbution. 
�ouchern A mtr,1li,1 h,1, two species, the 
other om·, ,\ /. sr1111((!CY11, growmg 111 New 
ZeaLmd ,1, well. A thml ,\licroscris grows 
Ill Chile and the other 13 ,pec1es are 
found 111 ,vc,tern orth Amer ica. 

Gcncnc work on the group provides 
a rem,irbble e,pL111,1t1011 for this far­
flung d1,tnbut1011. I he clll\tcr of species 
111 orth Amcrit,1, and occurrence
there or rcl.iccd pL111C\, imply char 
,\/irroscris evolved there. The two Aus­
tralian ,pcc1c, arc clmdy related to each 
other, ,111d the ir prcwncc here suggests 
that a seed or t\\'O flo,itcd all the way 
from orth A111cric.i to All\traha or 

e\\' 7-.eal,md, ,1 d1,t,111Lc of around 
7,000 kilometre, or more, before the 
progeny evolved 111co two ,pec1e,, one 
of which crm,ed the T.1\111a11. Another 
,ecd floated from orch Amer ica to 
Chile and g,1,·c n,e co .\/. p);�111aca. 
(Murnong, like the related dandelion 
'f;m1.\",1C11111 <![7hi11,ilc, has w ind-borne 
seeds.) 

Th i, I\ a r,mta,nc ,cory, but there IS 
more. The genetic work ,hm,·, chat the 
Australian ,111d c,, Zeal.111d ,pec1es, 
unlike American .\lw<1sc,1s. arc ofhybnd 
ong111. Their ,llllL',tor .tro,e. probably 111 
Oregon or C,1hfor111.1. ,, hen ,m annual 
.\ hrl'()scns received pollen from .111ochcr 
speCie,, a pcre11111.1I rd,1tcd co.\/. b<>rc,1hs. 
which gro,, , cod.1y 111 bogs') meadm,·, 
in Oregon .rnd up to Al.1,b. Their 
hybrid dc,ccnd.rnt'> borL' doubk the 
mual number of d1ro1110,0111L',. ,rnd the� 
wm a ,L·ed or c,,·o our co '>L'.1 before tht'\ 
all d1cd, k.1\'111g 110 tr,lCL' \\ h,H,OL'n'r Ill 

orch merit .1. 1 he CflCIC.tl e,·ent Ill 
Murnong\ t·,·olut1011 chm cook pi.tee Ill 
a orch AnlL'nL.111 111t·.1dm, Th.it t'\'t'llt 
h.1d no Ullht'qut'lltc, for A111L'nc.1. bur 
111flut·11t t·d thl' hk,t\ k, of 111ilho11, tit'
pcopk 111 ,mnl1L'1 11 Au,t1.1li.1. It .tl,o
m.1dl' .t d1IYnL'11t L' to thl' L 011"-bilkd
( 'orl'll.1 (( .',1<<1/11,1 1,·11111111s111.,) •• 1,:, p.1rrot
th,H !lilt l' ti:d l.1q . .(t'h ()11 \ \ llr!Hlll�
tuber,. d1gg111g tl1L'1;1 up ,, 1th ,rs ptllIH�
bill.

Murnong tubers, although smatt, are easily 
gathered in large numbers. One hundred grams 

of the tubers yield 264 kilojoules of nu ritional 

energy. 
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a-

Murnong, sometimes known as 'Native Dandelion·, is closely related to 'true' dandelions, which it resembles. 

l3ec,1me the one or fe\\' ,eec.h ch,lt 

c.ime our \\,ly \\'ere of hybrid origin, 

they c.arried ,1 wealth of genetic maccr-

1al, allowmg the founder plant, co d1ver­

,1t�· upon ,1r rival. -, here ,ire nm, 

.\ licroscris popuL1nom Ill A ll\tr,1lia or 

e\\ Lealand adapted co ,ea,hore,, 

,ilpme meado \\·, and ,em1-,1rid \\'Ood­

L1mk Only the woodland for111 of,\/. 

l,111(1'()/,lfa produce, plump tubn,, ,md 

the n,1me 'Murnong', ,tnctly ,peakmg, 

,tpplie,Jmt to 1l. Amcr,1li.1\ ,\/ill'()Sl'l'is ,ire 

,tcknmdedged ,1round the \\orld a, ,1n 

out,tand1ng example of ,1d,1pllve rad1.1 

non folio" mg long-d1,t,mc.e dl\per,,11. 

Till· ,,1d p,1n of rim ,tor, 1, th,n 

Murnong tod,1y 1, ,l ,urc.e pl,ml. I lun­

dred, of thom,md, of C..,heep th,1t ,vne 

turned onto the pi.um ,He It up. ( 'urr 

noted '\evnal thou,,md ,heep not only 

le,1n1t to root up the,e n·get,1bk, "nh 

"-AILIU AU\lll'IIIA \l;.INIII� 211112 

Mr I r11011Jz 

sustained 111ore 

people i11 Victoria 

tl1a11 any otl1er 

wild food. 

tlw1r nme,. but they fix the 1110\t p,trt 

lived on the111 for the f1r,t ye,1r, .1frer 

"h 1c. h rhe root beg,m gr,1du.1ll) to get 

,c..trc.e". I hL· Abor1gme, ,ufli:red gre,lt

I), from Murnong\ dee. line. C..,o did 

I ong billed Corell.1,. "ho,e nu111her, 

plun1111eted u11ltl they k,1rnt to e.ll 

u-op, ,1nd \\'l'ed, 1mte.1d. O\\ li1L',e 

bird, .ire notcir1ou, PL',t, .md 111,lll) 

tholl\,llHI, .trL' c. ulkd L'.ll h \'L',tr . 

Murnong we.Lt\ grow, 111,unh Ill 

nanon,11 p,1rks ,md other place, where 

Sheep don't feed. 

FURTHER READ! G 

Cou, B., 1983 . . \/11/'11011.�1\tlicro,eri, 

,capiger,1: 11 sr11dy (?f II sraplcjt>od 4 

I 'i(r(>ria11 :lb()11:�i11cs. Amt. Abor. tud. 

2: 2-18. 

I 'ij,,crbcr�, K., .\lcs, TI/ .. \/. & 

B,,r/1111,11111, K., / 999. Chh>r()11l11sr D.\'. I 

cl'idc11(c /,>r rhc c,.,1/11rio11 ,!f licrmen, 

(. lsrcr,1(c,1c) 111. l11srn1/i,1 ,nu/ .\'ell' 1/.c,ilt111d 

i1/rn /()11.�-d1st,111(c dispcrs,,/fr()111 r1,csrcl'II 

.\on/,. l111ni«1. Amer.J. Bot. 89(/0): 

l-1-18 /-If>�. 
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WHEN RE OUR E ARE LIMIT! C

IT'S EVERY KOOKABUl<--RA FOR ITSELF. 

TO KILL A 

KOO URRA 
BY SARAH LEGGE 

T 
Ill LAUCIIINC 

Kookaburra\ debur on 

the ,rage of We,tern sci­

ence \\'a, made in a flur­

ry  of ambition-driven 

deceit. In 1776 Pierre S01111crat, a 

French scienti<,t with ,1 proven predilec­

tion for telling the odd porky, provided 

a description and illu,rration ot- the 

"Cra11d 111arti11-p&lic11r de la 110111 1cllc 

C11i11rc" (Uig Kingfi,hcr of CW 

Guinea), and clai111ed to have ob,erved 

two of rhe111 there. In rctro,pecr, rhi, 

wa<, a rather a,roni,hing fear , coll',1dcr­

ing that he b,1rcly vc11turcd ca,t of the 

Molucca,, let alone reached the 111,un­

land, and anyway, Laughing Kookabur­

ra, don't occur in ew Cuinea. So 

where did the ,coundrel 'acquire' the 

,peci111cn' One likely explan,rnon i, 

rh,1t Jmeph 13,mk,, who had been ,,ul-

ing up the e,1,r coast of Au,rrali,1 on the 

E11dca1 1011r around the ,,1111c rime that 

Sonnerat wa, in Indonesian waters, 

gave the ,kin to Sonner,1t when they 

111er at thL' C,1pc of Good Hope. If ,o, 

Sonncrat wa, a plagiarist as well as a fib­

ber. Thi, 111trigu111g ,rory 1, 1111111or­

uli,cd in the inappropriate ,cie11tific 

11,1me for the Laughing Kookaburra, 

Darc/o 110J 1,l£'.{!lli11c11c. 

Thi, confi.l\ing begmning ,eem, to 

h,1vc ,et the tone for European know­

ledge about the bird hecau,e , de,pite 

their widc,pre,1d t:1111ili,1r1ry and ,1ppe,1I. 

Laughing Kook.iburr,1, ,ire ,,1ddlcd ,,·1th 

.1 ,urpri,111g lcvcl of crroneom 111forn1.1- �
tio11. For example, 11u11y �K·oplc will 2 

cell you th,1t I .1ugh111g Kookaburr,1, ,11-e 

V0r,lCIOll\ pred,itor, of other bird,' , 

m·,cling,. J )erh.1p, the ,urtl111g ,ight of,1 , 

kookaburr.1 h.1,hi11g ,1 helplc" young 

laughing Kookaburras are often seen on exposed perches, keeping a watchful eye out for 

unsuspecting prey passing by. 
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(Leftl Laughing Kookaburras lay their eggs in
tree hollows, which the researchers had to 
reach by climbing. 

crl',lturl' to ,1 pulp 011 ,1 br.mt h before 

,\\ ,dim, 111g It ,t 1cb 111 011e·, mmc.L but 

chl' fad 1, eh.it I .1uglrn1g Kookaburra, 
r.1rd) r.1 1d thl' lll',t, ot their wmged

nl'1ghbour,. lo put th111g, 111to peVipec­
tiw. I h,1n· found th,1t 11e,thng, make up
,1 d11rn11ut1n 11 3 plT Cl'llt of the diet of
I ,1ugh111g Kook.ihurr,1, ,1rou11d C anber­
r.1. \tl\ lllg 011 the cuh11,1ry theme. thl',t:

kook,1burr,1, ,il,o h.1,·e .111 l'Jl\'1 .1ble but 
m·er,t,1ted reput.1t1011 ,1, ,11.1ke-k1ller,. 

Thi, 1de,1 ,, .1, lmtned .rnd perpetuated 
by lll,lll) fanwm Au,cr.1h.111 narurah,c, at 
the begi111111 1g ot the l.i,t Cl'lltLir). and 

\\',1, p,1rcly re,pom1bk for rhe zealom 
mtroduct1011 of l ,1ughi11g Kookaburra, 
b, .icch111.1ci,.1t1011 ,ot 1et 1e, to , .1nom 

place, ,, hne they .ire not natur.1lly 

found. 111t luding We,tcrn Amtraha ,lilt! 

Ta,m,1rn.1. They \\l'rl' l'\'l'll umucce,,­

fully' 111trodmcd to F1J1. Kookaburr.1, 

do e,H ,11,1ke,. bm rel.1t1,·ely rareh­

cornp,1red ,, 1th ,111.ill h1,1rth .rn<l 

1 m·ertebr.1te,. 

I 
fl-\1> C,ClOI> RI -\',O, 10 PO"-llfR fllL

m,·ch ,rnd m1,111fon11.1t1011 that ,ee1m 

to dog thl· l' bird, l',lrh Oil Ill Ill\ Ph n

,ruthl', 011 the ,nn.11 ,111d 111.1tmg ,Y,tem, 

of L1ughm;; Kook.1burr h. ( )ne tine da,. 

\\'hil,t d.111glmg 111 111, chmbmg h,1rne" 

,lt the t'lltr,mt l' of .1 ne,c hollo,, co11-

c.1111 111g ne,, h h.1tt hed \"llt111g. I ,,1,, the 

mo,t t"\tr.1ordm,1r) ,pt·ct,1cle. l 1ke mo,c 

h.1tchhng bird,. ,·oung kookaburr.1

ne,tlmg, .1re till\, blind .rnd ,, obhh. and
e,h.1mced from the efforc of ,rrugghng
our of tht·ir re,pt't t1,·t· egt,.." De,pne
their p.1thetit .1ppe.ir,lllct· .md ,upt•1i1n,1l
durn,111e, . the,e pmk bltlb, ,n·rt' ,c.1g­
germg 1rnund tht· ne,t ,, 1th t 011\1der­
.1bk 1gd1t,. lung111;; ,, Ith bmng peck,
tm, .1rd, their ,1bhng. I( Ollt' d11ck ,,.1, 

luck\ t·nough to p.1b hold tlt' .1 ,, mg or.
en·n ht·tter. the net k of tllll' tlf thl'lf
ne.1rl·,t .1nd de.1rt·,rs. tht'\ bn dm, 11 h,nd
,md ,hook the ptHll , it t1 111 ,, Ith ,urpn,-
111gh ,, dl-tnllrdm.1tt·d tun.

I didn't Jlt't·d tti \\.ltl h th1, t1ghn11g 
bout 101 \ LT\ lung ltl re.1h,e cl1.1t It 

\\ ,l\Jl 't Jll\( ,l llllld ,p,ll bt'[\\ L'L'll \lb 

1mg, the,e 11e,tl111,•, \\tTt' "Lllll'' ltlr
� � � 

(Rightl Before they fledge, Laugh ing 

Kookaburras go through some fairly comical 

stages. This chick 1s about three weeks old. 
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the full knockour. I was watching ,1bli­

CJde 111 acrion 1 Chick\ in the \·a t m,tjor-

1ry of my nests were fighting. and Ill 

one-third of them the younge,t \\'.1, 

killed withlll J le\\' days of l1.1rchi11g. 

Before their d1,,1ppearance they \\'ere 

wounded ,1nd bruised: somet1111e, I 

found their lifeless. pulvemed lmle 

body on the nest floor. Young chICks 

even have a menacing dow11\\',1rd­

pomt111g hook at the end of their top 

beak. which they use like a gmly gatT.

111 other words. these pink blobs have 

the technology as well as the i11cl1nat1011 

co be k1ll111g mach111es. 

Th 1, wa, ,1 far cry from the cute, over­

srufted to)'S Ill the ,hops, Or the harm­

Jess Joker, that c.1ckle loudly in the tree­

top,. Why h,1d11 't anyone de,cnbed elm 

111cred1ble behaviour in the '111erry, 

merry k111g of the bush' before;; After 

,di, Laugh111g I<oobburras ,ire com­

mon, ,1111en,1ble to suburb,1111,, 1t1011, ,rnd 

they've e11Joyed more formal ,crut111y 

th,111 most Au,tr,1li.111 birds. 111 the e.1rly 

I W>O, they \\'CIT the ,ubJett o( ,1 p10-

11eer111g M,1,ter\ the,1s by VL'ro111c.1 

Parry (Mo11,1,h Urnvcr,1ty). �he cst,tb 

lr,hed UllL'qu1voc.tlly th,1t L,1ugh111g 

I<ook,1burr.1, breed 111 coopcr,1t1ve 

groups, ,111d ,howed th,1t the helper, 
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PINK HAVE 

the teclz11ology as 

well as the i11cli11atio11 

to be kif ling /Jlacl, ines. 

This was a far cry 

fro111 tlze l1ar,11/ess 

jokers i11 tl,c 

treetops. 

were prob,1bly the young from c,1rlier 

breed1J1g ,1ttempts. J >.1rry Jk'cred 111to 

the ne,ting hollow, rcgul.1rly to check 

the chick,, ,o why h.1d11't ,he '-L'en th1, 

f:1t.ti ,tggrL'\\1011;; 

l11 1:1n, 1( you rc,1d the ,null pr111t o( 
J >,1rry\ the,1s, n\ clc,1r th,1t ,lie dal ·,L'L'

. 

,1blit 1de, but Jmt d1dn 't 1mnpret 11 th.1t 

\\ ,I). l11 sevcr,11 ol"hL'r llL',ts the you11gL',t 

t llll k d1,.1ppe.1rcd ,0011 ,11Ln h,ttt h111g. 

I heir \\C1gl1t, \\l'rl' 11orn1.tl lwl1>rc tltL' 

d1,,1ppc,ira11ce, ,llld J >,llT) l'\ L'll IIOllted 

(Above and right) Within hours of hatching, 

bedlam breaks loose as the chicks try to inflict 

serious damage on each other. 

th,n one chICk h.1d ,111.111 d,irk scabs on 

m head the d,1y before It \\·em missing. 

E,1rlicr ob,L'JY.1t1om by Keith Hind­

\\·ood 111 the I lJ-Hls tL·II the ,ame story: 

··1 noticed ,1 young bml. one day old.

attempt to 111hbk or bite the neck of a

fellow 11c,tl111g: no doubt this was ,lll 

1mt111ct1\'L' re.ict1011 \\·hen tts bill came

111to com.1ct with the other btrcfs body ...

o doubt.

I r 111,1) seem ,tr.111ge tl1.1t people could

\\ ,Heh the ,,llllL' beh.1\·1our yet come to 

different nlllclu,1om .1hout what was 

h,1ppc11rng. I think n·, ,1 good ex.1111ple 

ofhm\ our ,OL t,tl .rnd 1melkcrual e11\'1r-

011111c11t dtct,HL's hm\ \\.L' 111terprct wh.H 

WL' sec. l·or L", .. unpk. P.ury ,rudu:d 

I. .wgh111g I<ook.1burr.1, during the

dy111g g.1,p, oi" .1 h1olog1c.1I p.1r.1d1glll­

grou p ,ekn10111,111 \\ l11ch h,1, nor

,rood ihe rest ol ttlllL' \he hl'i1c\·cd th,H
111d1ndu.tl, bell.l\l'd 111 \\ ,ln eh.it bt·nc­

fited the popul.1t1011 or ,pcnL''· It nt,1) 

\\ ell lt.1\ L' ,eL·1ned nd1L ulou, to her rlur 

.1 clnck \\Ould lm\l'I Lill
' nc,r·, produc­

tt\ It) b\ 111unk1111g tme ot' n, ,1bltng,. 
I lo\\ L'\'L'J, lli 1Lk1 1ltc L lll 1e11t p.1r.1d1g111 

ol 111d1\'1d11.d 'L'kL 110111,1n. \\ e L''PL'ct 
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!lld1\"ldu.1!, to do \\ h,llL'\·er ll r.1ke, to

111crl',I\L' the proport1011 of their 0\\'11

·,clfi,h
. 

gl'llL''I Ill thl' lll'\:t gL'lleLltlO!l. 

Pu,hlllg ,1 ,1bh11g m·cr the edge ,eL'lll\ 

dr,1,tJC ,111d e\·c11 cou11tcrproduct1\'L'. 

,11Kl' r!1L' ,1bllllg r.1kc, ,0111e of the other 

bird\ gene, \\'1th It. But, of cour,L', 

,1lrhough rhe 111111utc 111urdcrer, \\'Ould 

Jdl',111� prefer thl'!r ,1b]111g, to \Ur\'l\'L' 

,111d prop,1g.1te their ,h.1red gene,. \\'hen 

re,ource, ,1re h1111ti11g 1r·, e\·en· kook­

,1burr.1 for 1t,L·lf. 

I
:,,, \L)\\I \l'ILIL� l)I '>IIHlllll.\l llll(ll\.

ne,t!lllg .1ggre'>\io11 1, po,im·cly rel.1t­

ed to the hungcr of the brood. ,o n\ 

L',1,y ro ,ee rhe link ben\·een !1111it1ng 

re,ourCL'' ,111d ,1blicide. Bur i11 other 

,pec1e,. 1ncludlllg the Lrngh1ng Kook­

,1burr.1. ,1bliude occur, \\·he11 the chicb 

.ire ,o t111y th,1t p,1rem, .ire ,t11! ,1ble ro 

NI\! l IU AL'\ I llAI I,\ \X IN 11 ll '11112 

pro\'1de enough t<.)od fix them .di. 111 

other word,. the ,1blic1de 1, pre-e111p­

tl\'L' 1t occur, \\·ell before the 1-c,ource 

,hort,1gc. 111 my ,rudy populatio11, the 

brood, th.H cxpnienccd ,ibhndc 

belonged to p,11TI1t'> \\'1thout helper, , 

p1-ec1,ely thow th,ll \\'l'rc 1110,t likely to 

h.1\'l' trouble r,1i,111g the fi.dl colllple-

111ern of three young. 

Pre-elllpm·c ,iblicidc prob,1bly ,ave, 

the,L' poor-qu,1hry p,11T11t, ,1 lot of \\'a,t­

ed effort fced111g ,1 chick th,lt \\'ill e\-c11-

tu.1lh· die \\·hen the re,ourcc crunch 

re.illy doc, bite. It ,1!,o ,1llm,·, ,111 the 

,l\',1il.1ble re,ourcc, to be ch.11111cllcd into 

the ,un·i\·111g ofEpr111g fro111 ,111 e,1rly 

,t.1ge. Tlw, could 111c1T,l\e their qu,1hty, 

,1lbcit ,lt the cxpemc of the quantity of 

young. I h,1\·e ,upporting e\·1de11ce for 

th1,, bec.iu,c L1ughlllg l(oobbur r,1 

chicks th,1t killed ,1 ,1bli11g grc\\' fa,tcr 

.111d ,1ch1cvcd hc.w1cr weight, at flcdg-

111g th,111 their le\\ .igro cou11terp,1rt, 111 

brood, where ,1bliude did nor occur. 

l·lcdg111g .1, ,1 [mo 1, ,lll ill-g,11ncd but

v,1!u,1blc rew,ird for a bully, bec1u,c

he,l\'y tkdglmg, were more likely to

,urv1ve the critical period ,1fter fledging

when they \\'Crc lcarnmg co hunt for

thc1melw,. 011 cop of chat, heavy fledg­

ling, were lllOre likely to find .i brced-

111g vac.111cy when lll,1ture.

Although the p,11-cnc, of ,1blic1dal 

brood, \\'ere tkdgmg tL'Wl'r young. at 

k,1,c thme young \\'CIT of·h1gh qu,1!1ty'. 

,rnd the p,ircm, h,1d11 't flogged them­

,ekc, om 111 the breedlllg ,lttcmpt. 

Hm\·cvcr .. 1, I delved more deeply into 

the event, ,urrou11di11g ,iblic1dc. I 

f<.nl!ld th.1t the p,1rc11t, \\'eren 't ex,1ct!y 

11111oce11t by,t,111Lkr,. They \,·c1-e 1111pli­

c.1tcd in the lllurder of their off,prmg 
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right up to their e ,eb,1lk A, ,,ell ,h 

ll10ll1tonllg lle,t, ,·n\ clo,eh 111 the tir,t 

ti._,,, d.1\', ,1frer h,1tch111g, 1 ,,,1, _10111ed 111 

1m till,11 tield ,c,1,011 b, All_1eli ·,uh,111 

( 1\mtr.1li,1ll 1,1t10ll,1l U111 ,·er,1t\ ), \\ ho 

cle ,·nh 1mr.1lled t111> ,un·e11l,111ce C.llll 

er.1, 111,tlk the lle,r hollm,·, ,o th,H ,hL' 

could ,,,Hcli the bch,1 ,·1our of chick, ,111d 

,1dult, Ill fr,1111e b, fr,1111c det,11I. 1 kre\ 

\\ h,H \\ l' t(_)Ulld. 

P,nellt, u,u.1lh l.1id three egg,, ,, h1l h 

h.1rchcd up to r,,o d,1y, ,1p,1rr. l h1, ere

,HL'd ,111 ,1gc .111d '1Zl' h1cr,Jrch> Ill the

brood. Contt',r theory predict, th,H

chick, ,hould tight k" 1f the,c co111pct-

Laughing Kookaburra 
Dace/a novaeguineae 

Classification 

Family Halcyonidae ('terrestrial' 

kingfishers). 

Identification 

Brown upper parts, off-white 

underneath, sometimes with light 

barring. Sexes hard to distinguish 

but females larger and males 

more likely to have a blue tinge on 

upper rump. lmmatures darker 

underneath, often with more 

barring, and may have noticeably 

shorter beaks. 

Distribution and Habitat 

Endemic to eastern Aust. from 

Cape York in Old to Eyre Peninsula 

in SA. Introduced to Tas., Flinders 

and Kangaroo lss, the south-west 

of WA, and NZ. Prefers open 

schlerophyll forests and wood­

lands, but also found wherever 

tree hollows are available for 

nesting. 

Biology 

Hunts invertebrates, small reptiles 

and, less frequently, birds, small 

mammals and larger reptiles. 

Forms long-term pair bonds. 

Mates monogamously. Usually 

lays 3 eggs. Young fledge after 

about 35 days and remain 

dependent on adults for food for 

another 2 months. Offspring often 

recruited into breeding group to 

help incubate eggs, brood and 

feed nestlings. 

'\. \ I l ll I \ l , I R \ I \ \\ I , I I I 



NAIUltl Al\1l�AIIA WINIIR .'1111.1 

1t1,·e d1tfr1-c11ce, ,ire more pronounced: 

there\ 110 po11Jl ,,·,1,t111g t1111c and ener­

gy 111 tightmg ,lll oppo11c11t 1f the out­

come i, ,1 foregone co11clm1011. Con­

vcr,ely, fight111g ,hould c,c.1L1te 111 more 

evenly matched oppo11e11t,. This i, 

ex;1ctly what we ,,1w. I 11 brood, that 

experienced ,iblic1de, the competitive 

asy111111ctry between the older two 

chick-, ,,·a, reduced. They fought ,lt 

ever y opportunity. ,rnd the olde,t chick 

in p,1rticular la,hcd out ,lt ,rnythmg that 

came ,,·1thi11 ,trikmg di,t,rnce. The sec­

ond-hatched chick w,1, fa1rly adept ,it 

getting out of the way, bur the rh1rd­

hatched chick, which ,,·a, younger and 

relatively u11coordi11,1ted, got c.1ughr in 

the crm<;fire between it, cider ,ibling, 

,111d died. 

Parerns tl1e111,eh-e, 'engineered' the 

hyper-competitive ern·1ro11me11t in ,ib­

licidal nest,. and they did ,o 111 ,e,·er,1I 

way�. Fir,t, the h,nch 111ten·,1I bct\\'Cl'll 

the fir,t and \L'Cond chick, Ill ,1blicidal 

nests ,,·a, very ,hon. H,uch interval... ,llT 

determined by the fclllak\ behaviour 

when ,he lay, her egg,, one or two day, 

,1pan. If the fclll,lk begill', incubating a, 

,0011 as ,he\ laid the fir,t egg. 1t h,1, a 

head ,tart in terlll, of de,·cloplllent and 

will hatch well before larn egg,. If. 

imre,1d. ,he delay, i11cub.rno11 unnl ,he\ 

l.11d the ,econd egg. the fir,r ,rnd ,econd 

egg, \\'ill bcgm dcwlop111g around the 

,,rn1e rime ,rnd h,nch together. The 

mothers of ,iblicidal bronth ,,·ere u,i11g 

the latter ,rr.1rcgy. Of coul",c they prob­

ably \\'ere nor dclibn,HL'iy 111odit)·mg 

their i11cub.1rio11 bch.1,·1our,-rL'lllL'lll­

bLT that ,iblicidL· h,1ppcll', 111 brmxl, 

bclo11g111g ro poor-qu,1l1ty p,HL'Jlt',. 

cmak, 111 poor co11d1t1011 ,lrt' unlikdy 

to begin 111cub,rn11g \\'1th the tir,r egg 

became they need to co11t111t1c fix,1g111g 

111 order to co111pkrc their clutch. '.-io 

for,1g111g co11,rr,1111t, 111 poor-qu,d1ry 

IL'lll.lie, 111.1y d1ct,llL' 111cub,1t1011 p,H 

tl'J'll',. rc,tdt111g 111 ,1 h,1tch111g p.1trer11 

th.1r pro111otL'' 11c,d111g ,1ggrc..,..,1011. 

AnothLT ,p111-01r fr0111 dcl.1) 111g 111cu­

b,1t1011 .111d COl!llllUlllg lO for.1gc ,llrLT 

l.1y111g the tir,r L·gg 1, th.!l rlit' tL·111,1k\

,cco11d egg 1, likch to he l.1rgcr rh,rn 1r

othn,, 1,c 1111ghr h.1,·e het'll hcc.1t1,c

,he\ ,ull ,howlli11g fuel 111to tl1L· egg-

The cacophony of Laughing Kookaburras is 

one of the characteristic sounds of the 

Australian bush. 
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The eggs in a clutch usually hatch at intervals, which can result in a clear size and developmental 
hierarchy. 

111,1kmg fi.1rn,1ee. 1orm,1lly. the ,1ze of brothers \\'1tl1m day, o( h.1lch111g. Tim 
eggs Ill ,1 Laughmg Kookaburr,1\ clutch 
denea,e, ,,·nh their laymg and h,1tch111g 
order. But 111 s1blic1dal nests, the fir,t 
l\\'O eggs ,1re very ,imilar 111 size. \\'here­
,1, the tlmd egg 1s much rn1,1ller. I Im IS 

s1glllfic.mt because the size of ,1 chick 
Jll\t after h,nchmg 1s nghtly correl.1ted 
,, ith the size of the egg It h,nched fi-0111. 
1 hus the second tacnc med by 111othL·r, 
of s1blic1d,il broods ,, as to produce l\\O 
older h,1tchli11gs that \\ ere nenl) 
m,nched Ill size ,is well ,ls ,1ge. wnh .1 
s111,1ller ,md VLilner,1ble runt to follm, 
up. 

I he fin.ii ploy used by p,1rents to 
encour,1ge ,1ggress1011 111 their brood 1, 
,llso the most remarkable. I em,1k 
I augh1ng Kook.iburr,1s h,l\L' the ,1m,11 
mg .1bdny to comrol the \L', of tl1e1r 
otl,pnng Mothers of s1blic1d,il brood, 
llL'<lrl) ,1h,,1y, h,1tt hed a nuk fiN ,111d .1 
fe111,1k \l'Cond. Adult fe111,1le, ,1re .1hout 
IS per l l'lll l.1rger th,111 m.1ks. ,111d 
fem,1le 11esti111gs begm OUlstnpp1ng then 
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,equenn· of ,exe, 1, therefore ,l ,ure-fire 
,, ,1y to destabill\e dornm,111ce bet,,·eL'll 
the oldest chicks, bec.1me ,L·co11d­
h,1tched fe111,1les "di he ,1ble to ch,1l­
le11ge the do1rn11,rncL' o( their ,light!� 
older. hut slo\\'er-gro\\'11Jg brothL•rs. A 
fir,t-h.itched brothn 111,I) .1l,o try to 
bL'.lt the living d,l) hglm out of httk m 
1111med1,nel) ,1fter h,nch1ng. B� cm, 111g 
her 1mo e.irly ,ub11ms1011 he Ill,\� fore­
st.ill the mc1p1elll thre,ll to Im lir,c­
h,llt hed ,1dv,rnt.1ge. 

But the gory 111s1tk su)op 011 thL· 
L,1ugh1ng Kook.iburr.1\ prl\ ,llL' li fe 
dm·,11 't ,top chne. Not 0111, did p,lrL'lll\ 
\re,ne· the co11d1uom 111 tl1L·11 brood 
th.lt kd to ,1ggress1011. the, c01H111ued to 
foster .1 b1cknmg em 1ro111llL'lll ,1lie1 the 
d11tks h,1d h,mhed. Ch1tk, t.111 onh 
fight "hl'n the) .ire not lw1ng hroodl'd. 

After the chicks have fledged, the adults in 

their group continue to feed them for another 

couple of months until the youngsters have 

honed their hunting skills. 

but 1( they ,ire left uncm·ered for too 
Jong the) ,top fighung bet,lll\e they .in: 
roo, young to then11oregul.ne ,llld Im, 
,prmg te111J1L'r,1tu1-c, ,0011 111,1ke them 
torpid. J >,1re11t, o( ,1blit 1d,1l young 
brooded their t h1ck, Ill ,horter hut 
more frequent bout, tl1,111 other p,1rem, 
I Im brooding p,lllern h,1, the effeu of 

keeping the t l11ck, \\,\rill hut g1v111g 
the111 plent) of opportu111t1e, tor 
fighung. 

It ,ee111, tle,1r. then. th,ll ,1bhcide Ill 

La ugh mg Kook,1burr.1 brood, 1, ,l ,, ell 
ort he,tr,Hed 111,1noeu, re b� p,1re11ts. 
u,mg the older Chit k \ ,l\ ,ll'COlllpht e,, 
to redute tl1L' brood fi-0111 three to t\\'o 
,0011 ,1ti:er h.ntl1111g. T Im bq.;, the quL',­
t1011: ,, h, bother l.1� lllg the third egg 111 
the tir,c pl.1te? f'he hkeh npLmwon" 
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th,H 1t\ ,111 i11sur,111ce policy. Owr 16 per 

cern of L1ugh111g l<ook.iburr.i eggs f:C1il 

to h,1tch. either bec1me they're 111fertilc, 

the embryo experience, de,·clop111e11tal 

failure. or a clum,y adult ,it, do\\'11 011 

them a lmlc too hard. Siblicide is the 

koobburr,1 \ efficiL'Jlt. dL·pcmL1blc and 

cost-effcctin· ,,·ay of c111celli11g that 

imur,111ce policy. I lo\\' quirky that ,1 

bird th,1t spends the beg11111i11g of its lift.· 

111 111ort,1l comb,1t \\'ith its sibling, 

should ,pcm! much of its adult lift.· 

coopcr,1ti11g \\'ith ,1 relative it failed to 

Lfopatch. If Jmcph l3anks had h,1d ,111 

i11kl111g of the Laughing Kookaburra\ 

[1';ci11,1ti11g social biology. as ,,·ell as its 

destiny of becoming 011c of our 11atio11-

,1l icons. I \\'011der if he \\'ould ha,-c 

handed o,·er his ·'Big Kingfisher'· 

�I 
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S�)l'cimc11 to So1111er,1t so readily. 
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T 
Ill �I\RI\ 1()()/\11111() 

l3C ,111d rhc mnn1111g 
,u11 1, ,h111111g 011 (;011d­
\\·,111a. A ,111 ,111 c1r111,·o 
rnu, d1110,.1ur crouche, 

to dr111k fi-0111 rhc cool \\·,1tcr, of ,l ,h.11 
In" \\\ ,1111p. lk11c,1th the ,urfacc .. 1 
1m·trc-lo11g lu11gfi,h 1111, ,1ln11g the edge. 
prob111g the ,par,e \\'eed gro\\'th fi.lr 
rnm,d, .111d ,11,11k le, c.111 1110111e1H,1nly 
bre.1k, the ,urt:ice of the \\',ltl'l". The 
d1110,,1ur. ,1krced by the ,prod111g r 111g, 
,lCnl" the ",lter·, ,urface. crnuche, 
IO\n'r ,1, thL· t:11111liar oucl111e of ,1 lu11g­
fi,h cnrne, 111to ,·1c\\·. The pe,icdttl for­
,1g111g of the ti,h 1, ,h,1ttcrcd 111 ,1 ,ho\\'­
LT of ,pr.1y. ,1, ,harp talom pince deeply 
111 co 1c, tlc,h. With the writh111g fi,h 
firmly 111 1c, gr,1,p. the di11m,1ur ,c,111d, 
upright to check f<.)r ch,1lk11gcr, to m 
111orn111g rnc,1I. Sec111g 11 011c. 1t lope, 
m-cr to ,1 dc11,l' ,c,1nd of eye.id, to fi.·,1,c
on 1c, c,1tch .

The \"l'.11" 1, no\\· �()()� Al). ,rnd thL· 
,ccnc i, ,·cry different. Cond\\',lll.l 1, 110 
111ore. h,1\"111g been broken up by yc.1r, 
of geolog1c1l uphca,·al, and co11C111l'llt.1i 
plate 111m·emc11t,. A fr"' eye.id, can ,rill 
b<: found here ,rnd th<:rc. but not tl1L' 
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do111111,111t fore,t g1,11H, of Cret,1L·L·m1,

u111e,. And. of cnur,e. the d111<l,,n1r, ,ire

,111 gone. But ,0111e tl1 111g, lll'\'l'r 'L'L'lll to

ch,;11gc. rhe ,·cry ,.1111L' ,pL'l 1e, of lung 

ti,h. 110\\ kll0\\'11 ,1, the Qt1l'l'mJ.111d 

I u11gti,h ( .\'c<>(cr,11od11s Ji,rstm). 1, ,ull 

for.w11w fc )r n1u,,el, .111d ,11 ,1il, 111 fre,h-
t'I t, 

\\".1ter ,crc,1111, of ,outh c.1,cern 
(�ueL·11,L111d. 

The f<)"til',l'd l'L'll1,llm of 111ore th.111 

I()() 'J1L'c1e, of lu11gfi,l1. d,1t1ng h,1l k to 
thL· I k\'(rnJ,lll Penod (Y6 .

'
\-1:'i 1111111011 

ye,ir, ,1go). h,1,·e bcc11 colkcccd from 
.1rou11d the \\'Oriti. At k.1,c 18 ,pecJL'' 
,JrL' kno\\'11 co h,1,·c hwd 111 Au,cr.111,1. 
Fo.,-,tl l'L 'lll,1111, of the ,nk ,un·1,·111g 
Amtr.1h.111 ,pcCIL''· .\'cNcrc11od11s _tinstc·n. 
h.1,·e been found i11 e.1rly Crct,iceom
dcpmic, (more ch,rn I()() 1rnlho11 ye,ir,
old) in c\\· South W,1k,. 1 lmwwr.
the ,pcCIL'' \\",b confined to the 13urnL'tt
,rnd Liry R 1,·cr, 111 ,ouch e.1,cern
Quccml.111d \\'hen Europe.in ,ecckr,
,1rnwd 111 the early 18()()-._ World\\'1Lk.
only [\\'O ochcr ge11er,1 of lu11gti,h ,ur­
,·1,·e tod.iy-ProtoJ>IC'rll.i (\\·1th up to frrnr

This young lungfish has assumed the adult 

body shape, but retains some of the mottling 

that is typical of juveniles. 
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,pec1e,) from tropical central Africa. ,llld 

Lcpufos1rm (n:prc,ented by a ,lllglc 

,peoe,) from �outh America. 

L
L,'-s(,fl',111 ', AIU '-.A\111) A'-.1) '-.()1 1 ll 

for their ,1bil1ty to breathe ,11r ,·1.1 a 

'lung'. The Quecll\land Lungfi<.h me, 

it, ,1ngle lung rclanvely rarely. rely111g 

mainly on ,1 ,et of \\'ell-developed gill, 

to 111eet m oxygen requ1reme11t,. -, he 

lung co111e, into pL1y 1f oxygen level, 111 

the ,, ,ner become depleted, or dur111g 

period, of high acr1,·1ty. At the,e time, 

It 1, not unmu,d to he,1r the tr,1tkm,1rk 

'ga,p' of a lungfi,h ,1, 1t ,urface, to refill 

It\ lung, a prote\\ th,n m,1y be repe,Hed 

every half ,111 hour Lo an hour, or ,1, ,111 
OC(,l',!()ll,d Olll'-of

T 

cvent LO ,upplcrnerll 

g1 II 1-c,p1 r,1t1011. 

I )e,pne ot t,1,1011,d repon, Lo the co11-

t1·,1ry, and unlike n, Afr1c.1n cou11Ler 

p,1rr,. Lhc Queen,Lllld I ungfi,h u11110L 

,urv1,·e 111 a dr) creek-bed b) envelop 

1ng n,elf rn ,1 hurrm, of mud ,111d 
llllltll\. I he ,pt·t1e, t,111, ho,, e,·n. ,ur 

\'I\T for long ptTrod, olll of \\ ,Ill'!' tf 

kept 11101,L. I 11 18')8, ,everal lu ngfi,h 

'-'\!IIU Al">IILAIIA\ill\Jllll >1111 1 

\\'L'l'l' trall\ported to London by ,, r,1p­

plllg them 111 aqu,1t1c \\'eed, ,llld occ1-

,1011,1lly ,prlllkllllg the ti,h ,,·tth ,,·,1tt'L 

After ,l trip L1,ting t'ight \\'eek,. the 

lungfi,h reportedly ,11-r1\'l'd ,H their dt•,­

tlllauon in good conditro11. 

A !though ,ome a,pecr, of the biology 

of the Queeml.llld I ungfi,h h.1,·c been 

,, ell ,tud1ed. part1cul.1rly the ,111.1to1ny. 

phy"ology ,111d embryology 01· Lht· 

\f1L'Cle\, ,urpri,lllg!y lntle I\ krtO\\ 11 of 

lu11gt1,h ecology. I h1, g.1p 111 our 

u11der,t.11Hl111g or Lht· Qut'L'll\L111d 

I ungfi,h ,,,1, highlighted 111 199') dur­

lllg pLllln111g ti.ir a m,1_1or llL'\\ 1rr 1g,1t1011 

,,·e1r LO ,en·ICt' the ,ug.1r llldu,Lr) 111 the 

13u11d,1hng ,1re,1. At I::! rneLrc, hrgh. ,l!ld 

loc1ted ,L1p-b,111g Ill the llliddlc or ()Ill' 

of L11t· rn.1111 ,tronghold, of the lu11gli,h, 

W,dl.1 Wcrr ,, ould b.ICk up the ,, .1tn, of 

the llurnt'LL ,ome .1.+ kdo1nt·trc,. \X/hc11 

,1,ked LO t 0111me11L Oil the j)OLL'llli.d 

11np.1n, on lungfi,h popul.1t1011, 01· Lim 

1n.1_1or rt·,trut tu ring of Ll1L' llurnt'Ll 

R" n, h1olog1,1, .111d L'llg111eL'I, .ii, kc 

,t r.llt hed their ht·,1d, .111d ,!11 ugged Ll1t·1r 

,!10uldn,. 

Electrofishing is an efficient method of catching 

adult lungfish. Lungfish that have been affected 

by the electric current often roll at the surface 

and are easily netted, then recover within 

seconds of the current being switched off. 

W ith rhe ,uddt·n pol1t1c.1I 111tne,t 111 

lungfi.,h popul.1t101h 111 the 13urnl'tt 

P ... 1,·n. the Quccml.111d Lungfi,h 

rc,c,1rch tt'.llll ,, .1, forined. ,, 1th tundlllg 

from the I )cp,1rtrnt'11t ot 1.1tur.1l 

Re,ourcc, ,llld \111t·,. Our ,11111 ,,.h ro 

,tudy the lungti,h ', ecolog, ,llld thu, the 

likely dE·n, th.n rt\ t'r rcgul.1t1011 1n1ght 

h.1,·t· on the ,pt·c1c,. I he ,tuth. ,, h1ch

,, ,h conducted m n  .1 three \"L',lr period.

111,·oh-cd eknrofi,l1111g ,111d ncmng ,ur­

,·ey,. ,1 r.1gg111g ,tuth. r.1d10 lr.1Ck111g.

collcctro11 01· go11.1d ,.1111pk,. .111d .111

111\'l·,t1g,1t1011 ol lungti,h ,p,1,, 11111g

heh.1, 1our.

M
lllU 111\'\J 2.2(H) ll'-.l,11\II II\\I 

nm, lwen 1.1gged 111 tht· llurtlt'tt 

lt1n-r. \VL· 1111pl.111ted 11 111dh1nt'trL' 

long ( J,1"1, e l11tq�1.1tt·d I 1.111,ponder 

WI I') r.1g, 111to Lill' ,houldn 111t1,ck ot' 

l'.lCh lungli,h .. dlo,, 111g u, 10 l"L'COg111,L' 
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A 15-millimetre-long lungfish just emerged from the egg. Eggs are often attached to the strap-like 

fronds of Vallisneria gigantea, among which juvenile lungfish may shelter for several months after 

hatching. 
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1 11di\"ldu,1I, ,o th,H 'PL'l ,tic d,ua on 

gro\\ eh ,rnd mon·111('11t, L ould be col­

lected. or thl
' t,1ggcd ti,h. 121) h,n·e so 

t:ir bl'l'll rl'c.1pturl'd. 
f-ro1ll L"\,lllllll,ltlOll or thl' l"L'Clptured 

ti,h \\ L' IH)\\ k 11m\ th,lt ,lulr lungti h 

gro\\ \'LT\ ,Im\ k oft:L'll L" rh,111 fire 

IlllilirnL'lrL'' pn n',lr. lh '\tr .1pobnon. 

d1i, 111(',lm d1,lt \'l'ry l.1rg, lu11gfrd1 ,ire 

likd\' to bl
' \'LT\ old. ,llld It 1gti,h longer 

th,m Olll' lllL'trL' ,1rl' prob,1hh 111ore rhan_
51! \L'.ir, old. ()11L' llltpll1 t 111t dfrcr 01

th1'. from ,1 111,111.1gL'1llL'llt po111r of \'Jell.
_ 

1, d1,1t ,lll\ dl
'cli11L

' m the· ,ucce,s ot

]\ not,p,l\\ 11111g ()I rL'crllHlllL'llt Ill,. 

bL' l()lllL' L'\ 1dc11t 111 thl
' ,1dult popu!.inon 

for m,111, \ L
',1r, .1ti:L'

1 the c\'L·11t. Thi,

lllL',lll, \\L' llL'L'd lll be p.11 ul.irh \'ig i­

l.11n 111 11H1111tor 11 1g the ,1.1 

popul.n1om. ,111d look w 

brl'L'dlllg \lll l L'',\ 

()f lu11gfill1

1c \'\1u11ger

\ \krlinc 111

•,I lt!IIL,'ti,hlo\·c111L·1n, of PI I 1.1: � 

I I \ I I l11nrc rh,111\\'L'rl' ljllltl' \ ,11 l,l) l' \ 11 

� \ I l It I \ l \ I It \ I I \ '- I I il ' 



The skull and jawbone of an adult Queensland 

Lungfish. The large, molariform tooth plates are 

used to crush a range of food items, including 

fish, crustaceans, molluscs, insect larvae, 

worms and aquatic plant matter. 

lulf of the rec1prured i11di\·1du,1I, movcd 

only ,1 ,horr di,t,rnce or not ,lt all, 

Jpproxinutcly tL'll pl'r cent were f<.Hmd 

more rh,111 ten kilometre, from \\ hl're 

they h,1d beL'!l uggcd, ,md one t,,h h,1d 

mm·cd ,1l mmr .+o kilo111ctrc,. In ordl'r to 

i11w,ng,1tc the t11rnng. frequency ,111d 

tngger, for the,e longer mm·emcm,. \\ e 

undertook ,1 r.1d10-tr,1ckmg ,tudy to 

accur,1rely tr,ick the progrc\\ of 111d1\·1d­

ual lungt,,h. 

Sm,111. b,lttl'ry-po\\'crcd r,1dio-tr,rn,­

mitrer, were ,urgically implanted into 

30 lungfi,h. The ,imple ,urgical proce­

dure, \n:rc c.1rned our on a m,1ke,h1ti: 

oper,1ti11g table 011 the n\·er bank, ofren 

in the cool of night. Once a fi,h \\·,1, 

knocked our by the ,rnae,thcnc. ,1 ,m,111 

i11c1,1on wa, made through the body 

\\"all and the trammittcr ,lotted irno the 

body ca\·1ty. Medical ,uture, \\'ere med 

to clmc the mci,ion before the fi,h \\·a, 

re\'i\'ed and rele,1,ed. The ernire opera­

tion rook t1\·e to ten minute,. and e,1ch 

f
i
,h mually needed only a couple of 

1111nure, to get 1t, be,1nng, ,rnd s\\'1111 off. 

R,1d10-tr,1ck1ng h,1, revc,1led much 

,1bout the bch,1\'1our of ,1dult lungf,,h. 

W hile daily 111m-emc11t, ,ire gc11cr,11ly 

loc.1li,cd ,111d predictable, mm'L'111e1lt', 111 
L''-CL'\\ of' .+o kilometre, w1th111 ,even 

d,1y, arc not unco111mo11. Thi, 1, p,1ruc­

ularly ,o in the ,nil, or impounded, 

\\',llL'r, of \\'cir, ,llld da111, whl'J"e lu11gf1,h 

1110\'L'lllL'llt, t<.)llow a cyclic pattern relat­

ed to ,p,l\\ nmg. 

J >nor to the ,pr1ng ,p,1\\ n111g \L'.I\Oll. 

l.1rge number, of lungt,,h le,1\'e the

1111poundmern, and cntn ,hallo\\', he,1v­

ily \"egct,Hed \t'ctiom of the nver Or

tnhutary ,tre,rn1,. Mo,t of thc,c ,p,1\\'!l-

1ng mo\·cme11t, proceed up,trc,1111.

110\\'L'\'L'r. up,tream 111m·cmL'llt', 111 the

Burt1L'tt Ri\·er may me,rn ,1 fi,h will find

Jt,ell" at the foot of the next b,11TJLT

r,1thn than 111 ,1 ,uitablc ,paw11111g ,1te.

WL' tr,1ckcd ,1 number of lun�rf,,h ,1, they

mm·ed from the 13en Ander,011 ndal

b,1rr,1gc up,tre,1m to the b,1,c of Walla

Weir. \\'hereupon they turned ,rnd drift­

ed b,1ck do\\'mtrcam. Prt',1lll1,1bly. lung­

t,,h confromcd \\·itl1 rh1, ,1tuat1011 \\'ill

,p,1\\'!l 111 the 111mr ,uitabk hab1t,1t ,1\'ail­

,1bk, but thi, i, likely to lead to lo\\'crcd

,uccc" of ,p,1\\'ning ,rnd recru1t111ent.

Ati:cr ,p,1wnmg, ind1\'1du,1I, lc,1\·e tl1e,L'

,1rc,1, 011 ,1 ,uggcred ba,1,, oti:cn t1111111g

their return to the 1mpou11dme11t \\'Ith a 

pcnod of mcrea,ed water level. �ome 

t,,h have returned lO the exact po,1t1on 

th,1t they or ig1n,1lly left. 

Lungfi,h 111 more natural nvenne 

,1rea, moved long d1,t,1nce, much le,, 

often than thme Ill impounded water,. 

Some rivcr111e fi,h moved le,, than two 

kilomet1-c, over two )'L',1r, of ob,erva­

non. We bel1e\'e rh,1t lungfi,h 111 the,e 

rcl,1t1wly und1,rurbed .1rea, haw little 

need to move, ,1, ,u1table feedmg and 

,p,1,,·ning ,11-c,1, ,1re ,1lway, clme ,1t hand. 

Lungfi,h in 1mpou11dme11c,, on the 

other hand, mmt move longer d1,cance, 

to find ,pawn111g h,1b1tat, that meet their 

requirement,. 
Mo\'ement, ,ire ,111 important part of 

the lungfr,h life cycle. pro\'1dmg acce\\ 

to ,u1table breed111g and feedmg habi­

tat,. and e,capL· from localJ<,ed adwr,e 

co11d1nom. It 1, rhcrl'fore L'',\L'nt1al chat 

p,l\\,1ge fc)r lung-fi,h p,1,t \\"e1r, ,111d dam, 

1, mainc,1med. Thi, 1, p,1rt1cularly ,o 1f. 

a, appear, to bL' thL' c1,e, che,e ,truc­

ture, are 111 fact contr1but111g to the 

\\'a11deri11g bcha,·1our of 111d1\"ldual, in 

,ome are,1,. One pm,1ble ,olucion co 

chi, problem 1, to l'mure th,1t fi,h-pa,­

,age de,·1ce,. or tI,h\\ ,1y,. ,11-c fitted to ,1II 

\\'L'Jr, ,rnd d,1111, "1th111 the 11,1tur,1I range 

Lungfish have poor eyesight and appear to rely largely on electroreception to detect prey that is hidden among aquatic vegetation and debris on the 

stream bed. The tiny pores concentrated on the snout are the external receptors for the electrosensory system. 
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Queensland Lungfish 
Neoceratodus forsteri 

Classification 

Order Dipnoi (lungfishes). 

Neoceratodontidae. The 

living species in this family. 

Identification 

family 

only 

Elongate, heavy-bodied, fresh­

water fish with large overlapping 

scales, five pairs of gills, broad 

flat head and small eyes. Back 

and sides olive-brown to dark 

brown with irregular black 

blotches; belly pink to orange. 

Pelvic and pectoral fins resemble 

flippers. Length to 1.5 m, and 

commonly seen up to 1 m. 

Distribution and Habitat 

Confined to Burnett and Mary 

Rivers, south-east Old, at time of 

European settlement. Since 

introduced into streams and 

impoundments throughout south­

east Old. 

of thl' lungti,h I l\h\\ ,1\·, l Ollll' 111 .1 \ ,lrt 
l't\ of' dl'\lgn,. but .1II prm 1dl' .1 ro11I1l'l 
uon hl't\\'l'e11 the 1111pou11dl'd \\,lln, 111 
.1 d.1111 or \\'L'Jr ,111d the 11\·n dim 11 
\lre.1111. through \\ h1l h 1111g1.1t111g ti,h 
l .111 11111\'L'. ( 'urrent ti,h\\,1\ dl·,1gm
,hm\ pronme tor lu11gti,l1. hut l.1rge 
111dl\ 1du.tl, ofi.en h,1\·L· d11lil ult\ ,IL n·,,
111g the rel.1t1\·eh 11.11ro\\ p,1\\,lgL'\\ ,1\ ,
prm 1ded J\,\ore rL'\l'.ll'l h I\ lll'l'lkd to
look .It tl11, probk111.

L
l'-l,ll\11 \l'-\\\'-l'-l, IHI UR\ !Rll\\
•\ugmt r11 I k-L·e111lwr .. 111d 111n1ln·, .1 

111.1t111g 'd,rnre · hen\ L'l'll thl' l''-PL'Ct.111r 
li.·111.1k .111d up to ti\·L' 111.1k, I hl' d.111n-.
\\ h1d1 oti:en 1Kn1r, .It 111ght. 1, .1 ,e11L'\ 
of' J'l[U,lii,ed l k1,11lg IIU)l()L'U\ rl', rh.ll 
011 go 011 for hour,. I )unng tl11, r1111L'. 
the ti.·111.1k 111.1� depo,n ,e\·LT,ti hundred 
,phLTll,tl. re11-1111ll1111etre dl,lllll'(l'r L'gg, 
\\ 1tl1111 L lu111p, of .1qu.1t1L \'L'ger.1t1011 
111.1rroph\ re,). Thl· 111.1k, lollo\\ her 

.1rnu11d. ti.·n1h,111g egg, ,1, rl1l'lr l h.111n· 

.1r1,c,. I )ur111g tlll'\l' d1,pl.1y,. thl' 111.1t111g 
lungti,h t.111 beco111L' ror.tlh ohli\·1ou, ro 
_1u,r .1bour en·ryrh111g el,e .1mu11d thl'm. 
oltl'l1 bu111p111g 11110 the kg, of hu111.111 
ohwn·LT, ,t.rnd111g 111 the ,h,tll1l\\ , 

I .in.ii lungti,h l'Jnergl' trom the l'gg 
,lhOUt tlll"l'L' \\'l'ek\ ,lfrl'r \p,l\\ 11111g. f hl'\ 

.trl' ,tr.mgl', k.11 likl' l IL' 1ture, that bl'.ir 
l1ttk re,l'111bl,11H l' to .1dult, .. 111d ,pl'nd .1 
COll\Jdl'Llhk .llllOlllll of tlJlll' I� 111g Oil 

thcu ,1de, 011 thl' ,trc,1111 bed. At ,1hout 
,1, \\ eek, of ,lgl', the l.1n,1l' h,t\L' 
.1h,orhl'd theu yolk l'l'\l'J'\'L'\ ,llld ,t,lrt 
ti.-ed111g 011 ,111.tll Jll\'l'ltehr,1te,. fhe, 
gr.1du.tll1 dL'\ l'lop 11110 the .1dult fon;1 
m·er the l<1ll1l\\ 111g tour or five momh,. 

An u11port.111t p.nt of our re,L',lrch 1, 
to detl'Jlllllll' _Ill\[ \\ h.1t Ulll\CltUte, ,I 
,u1t.1bk ,p.1\, 11111g ,1tc l<>r lungti,h ..  111d 
\\ hethl'I' the h,l\ll H.'lJUlre111L'l1[\ fc>r 
,p.1" 11111g "ill hL· ml't 111 the !Ill n.'.1,111g­
l� rcgul.1tL'd Bui lll'tt R1H'r. Afrn 
lll,pen111g .111d llll'.1,ur111g 11u111erou, 
,p,t\\ 11111g ,1tl'\. ,01lll' trend, h,1\·e 
L'111nged. I kpth 1, ,1 criuc.tl f:1cror, \\ 1th 
thl' IIU.JOlll\ of \Ill'\ lol,lll'd 111 k\\ th.111 
one metre of\\ ,lll'J \onll' .lrl' ,o ,h.dlm\ 
th.1t the h.1l k, ot ,p.t\\ nlllg ti,h bre.1k thl' 

".1ter·, ,ur1:1l l' \ \o,t ,1tL'' compn,l' 

deme 111.ll rnpll\ te bed,. p.1rt1L ul.1rh thl' 

r1bho11\\ L'ed 1 :i/h,11t11,1 \?l\?•llllt,1. but 
ncher ,trlll tlll'l'' like ,ub111LTged trel' 
root, .ire ,0111l'lllllL'' U\L'll. l ungti,h 

Small juvenile lungfish have a proportionately 

more slender body, rounder head and smaller 

fins than adults. It is not until about six months 

of age that they become true replicas of the 

adult form. 
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,1ppe.ir to chnn,e their ,p.1\\ 11111g Site, 
c.irl'

f
i.iJk_ ,llld 111,1\ S\\ 1111 ,I COllSidl'r,Jbk

d,,t.llKe to 1111d the r ight co11d1t101l\.
I he 111,Kroph\ te bed, the) ll\l ' .ire ll\U

,11h \\ ell o:-.\ ge11.1ted .. llld prm·,de good
co\·er for the l.1n .1e \\ hen tl1e) h.nch.

I he Burnett R1\·l'r 1111poumli11e11t, \\ l' 
,urn·\·ed (\V.111,1 \Ve,r, Jone, Wl'Ir ,ll1d 
lkn AndLT,nll t1d.d b.1rr.1gc) prm ,de 
rel.m\·eh lmk h.1b1t.1t \\ 1th the .1ppro­
pn.1te nrn1b111.rno11 of \\ ,Hl 'r depth, 
111.1cropll\ tl' grmnh .llld \\ ,ltl'r qu.1lll) 
required for ,ucce"fi.d ,p.l\\ 11111g .llld 
rL'UUltlllellt or lungt1,h. \Ve be hen· eh.It 
elm fi11d111g ,, t\ p1c.1I of 1111pou11dmc11t, 
111 ge11cr.d. I hl· co11t111ued \\·cllbe111g of 
lu11gt1,h popul.1t1011, thnefore relic, 
he.I\ ii) ()II rill' lll,lllltl'll,lllCe or ,uflICIL'lll 
u11d1,turbcd rl\ er111e .1rc.1, to prm ,de 
,p,l\\ lllllg Sl(l'\. ,l!ld the lll,lllltl'n,lllCL' or 
,!CCL'" to the,c .ire.1, by .1dult ltmgl1,h. 

(. )11c l"UL' th1, Lll\l'\ I\ hm\ lllUCh or 
the nn'rllll' h.1b1t.1t of the Burnett H .. 1\ er 
011 be 111u11d.1ted b) 1111pou11d111l'llt\ 
beforL' the re,ulr.mt lo" of ,p.l\\ 11111g 
h.1b1t,1t \\ di k.1d to .1 decl111c 111 lu11gfi,h
popul.HIOll\. 1hl\ I\ ,lll Ol1\'IOLI\ LjUl '\(1011
tor rc,ou1-ce 111,lll,1ger, .111d pol1t1c1.1m to
. 1,k. but OllL' eh.It I\ nor e,1,ily ,l!l\\\'L'red.
[\'en \\ 1th rill' l.1rgL' .1111ou11t of d.1r.1 col­
lected durmg elm projl'ct. \\·e .ire ,rill

:>-:t\I LIU f\L',11(\111\ \\1,11 1( '""' 

1101 urnl1de11t rh.n \\·e L,111 e,11111,lll' 
ellhl'r the m·er.111 SIil' or the Burnett 
IZ.1n·r itlllgl1,h popul.1t1011. or till' tot.ii 
,IIIIOUlll or \Ult.1bk lu11gf1\h \j),I\\ lllllg 
h.1hll,ll 111 the rI\'LT. We li:cl 11 " u11rc,d
l\ll( ,llld llll\\ I\L' to th111k Ill tl'rlll\ or
11111111m1111 .ire,l\ of ,p.1w11111g h.1bll,ll
required b) lungfi,h.

\Vh.n \\L' c.m ,.1y \\ llh cLTt.1111t) " 
1h.1t lu11gt1,h ,pa\\ 11111g h.1b1t.1t, .ire ,1 
t111lll' rc,ource. ,llld th.H \\ llh c.1d1 Ill'\\ 
1111pou11dme11t co11,tn1L ted, eh,, 
re,ource ,, d11111111\lll'd. W hile \\·e \\ di 
co11t111ue ro \\ ork 011 tl1L' probk111, 
pnlll1c1,111, .llld re,ource 111,111,1gLT, mu,t 
LiL'Cilk \\ hethcr the l'COIIOIIIIC g,1111\ or 
building more 1111pou11d111e11C\ .ire 
\\ Orth the pote11t1.1I n,k ro lungfi,h 
popu I.JI IOil\. 

\V1th 111ore th,lll I ()(I million yc,1r, of 
hl\tor� .1, .1 ,pcCil '\. the Quceml.md 
Lu11gt1,h I\ ,1 ,un·1\·or \\ 1th t1.'\\ cqu,1k 
It h.1, \\ Itlll'"cd rhc rl\l' of tlm\ er111g 
pi.lilt\ .l11d the fall of rhc d111m,1ur,, 1t 
h.1, ,een ,n· .1ge, come ,llld go .. 1ml h,l\
,o t:1r ,un 1\·ed hum;rnit) ·, rI\l ' to po\\·er
,llld rill' ch.111ge, elm h,I\ brought. But
"g11If1c.111t ch.rngL'\ ro the 11.1tur.1I h.1b1 -
t.1t, of the ltlllgl1,h co11t111ue to occur ,lt
.111 u11precede11ted r.1te, \\ h,k ,lLh ,lllCl''
111 our u11dcr,c.rnd111g of thl\ 'PL'Cll'\ l.1g
beh111d. It " ,oml'\\ h.1t 1ro111L th,Jt.
\\ hcrL·,1, the lu11gfi,h " protl'l ted b\
l.1\\, ,c, h.1b1t,1t\ .ire not. Alre.1Lh 111 the
Burnett R1n-r .. 1ppro:-.1111,1tcly -10 PLT
cent of lungfi,h h.1bll.1t, 111 the 111.1111
ch.11111l · I h,l\'L' been 111uml.1ted b) d.rn1,
,111d \\'l'Ir,. ,llld more ,crunure, .ire
pl.Hrned 111 the 11c,1r future. ( )ur ,tuLh
h.,, 1de11t1fied ,ome ck.1r r l\k, w lung
11,h popul.1t1011, ,f eh,, trend L nrn111uL·,,
but there 1, L urre11tl) 110 ,u1t.1bk IIIL'.111\
to qu.lllt1t� the l1keh long term
lllljl,ll t,.

c;l\ l'll l1.1!r .1 Lh,rnLe, the (JuL·eml.111d 
I ungfi,h \\ di t.lrr) 011 for.1g111g 111 the
qtlll't \\ , Iler, of ,outh l'.1,1n11 (JUL'L '11, 
l.111d lor 1111lle11111.1 to L<lllll'. llut thL· 
1011<> ter m ,un I\ .ii ol tl11, .111L IL'lll
'>j)l':�e, IHI\\ dcpl'lld\ ·" lllUl h ()II ., LOil
'l 'l\,lll\'l' .1ppro.1d1 ti-0111 till' hu111.111
popul.11 1011 ·" It doL'' 011 the .1d.1pt.111011, 
1h.1t h,l\'l ' '>L'I\L'd ll ',() \\ ell ()\'L 'I till' l.1,1
i(HI 111111 1011 n·.1r, 01 ,o. ll1ologl\t, ,111d
L'll!.!;IIIL'l'I'> 111ll\t L oll.1ho1 .Ill' , lu,L·h l<l
,k� L·lop lu11gl1,h t", IL 'Ildh ,ulutlllIJ,,
go\l'I 111lll'lll, 111u,1 he prep.11nl Ill fund
�Ill' llL'll"""" rnl',ll"L h .. 111d the gL'llL 'Lil 

L0111mun1ty m.1y h,lVl' to .iccepr tlut 
\Ollll' ecOllOlllll potenu.d \\ di go unre­
,dl\ed 111 order to prc,L·rve All\tralia\ 
u111que ch,1r,1L tcr(,). ·1 hrough It all, we 
\\ ould do well to L oll\1dcr the ,lilt 1ent 
hcrit,1ge of All\tr.ili,1 ,111d n, fauna. A, 
one of the oldc,l living All\tr.1h,1m, the 
QueemL111d l ungfi,h dc,crvc, the be,t 
effort, ,ve Ill'\\ l Ollll'r\ Ull muster. 

FURTHER READING 

Br""b, S. l:: Is:111d , ti, :!OO I. 
E:.cology ,111d demogr,1ph1c, of lungfi,h 
(.\"coffrclfc>d11s Ji>rstcri) ,llld gc11cr,1l f1,h 
com111u111t1e, 111 the Burnett lz.1vn. 
QuccmLllld. "1th rdi..-rcnn· to the 
1111p,1ns or Wall,1 Weir .md future 
\\ ,ltl'r 111fr.1,trunure dcn·lop111c11t. 
(J11crnsl,111d l)q111rt111c111 of Pri111,II')' 

/11d11stncs: Bnsb,mc. 

c;,;l!.I!, c;.c, t%5. sp,111•111111.? 
bcl,,11•1c>11r 111 1l1c CJ11crnsl,111d l1111gfis/1, 

coccr,1todll\ f(>r,tcr1. All\t. ,It. 
I 11,t. l5(3J: -5_ 

Is:c11111, .-1., I 986. "111c b1,,/ol!J' 41/,c 
.·111.itr,1/i,111 l1111gfisl,, Neocer.1todu, 
ftmccn (1':.n_'fli /8-0J.j. Morph . 
'luppl. I: 18/-/98. 

1'l'/II/>, . I .. 1995. l 1m·,Hc11cd fisl,n <if
° 
1/,c 

ll'c>rld: Neoccr.H<>du, for,tL'rl (1':.rc[li. 
18-()J /.\°n>ff1,H,>do1111d,H ). Em 1ro11. 

ll1ol. Fl\he, ../.l · l / 0. 

l..1.:1.?1.?CII, R .. I 99../. (J11cmsl,111d /1111�/is/1. 
<.Jld Mu,. l11fon11.1t1011 llrochure .\',,. 8l. 

13()11 'l l\\ l'\(ll\,, i >1 11 ll l,1,11 \,11 
'-, 11 \ l lliU l( ll<. \ ·\JU I )1 l'·\IU \II, I ( ll 
i > IU\I\R\ i---.:JlL\IIUI\ I i\lllRII\
llit\l(l(,I\I\ \I 1111 \(ll IIIIR,
l 1'>1111u1..,c1 ,11u i---.: l)1(11•11t1, B \,.
(JLI l ,\I \ , ll. B t  lll 11 \ \ ( t l, I Ill Ill 11 I l 
l< l R\l>l<l-11( \(!<.!'--.:(, Ill \I \Rt II tl, 

(JL I I "\I ,-....11 I L ,(,11\ll I'--.: 1111 :\\ \R\ 
\'-Jll ill R'-1 I I IZ.I\ I R\. i >1 11 R I\ 

< LRlll,11\ (<l\11'11 II'--.:<, Ill\ i>11 I) . \ I  
1111 U-....1 \IR\II \ tll 0Lll1'\I \'-ll. 
l <Hll,1'-(, \ I  1111 \\ll\ l\11'-I\ \'il 
ll\lll l\ l lll<1lllll\11'-l\ ()) 1111 
(�l 11 '-'>1\,1 l[ l '-t,11\I I.\ I I\ I 11 \\ 
I '\ I I , \ I\ I I,'-( l\\ I I I H , I < l I I 111 
I RI \I I\\ \11 ll l l\111 \ < ll lJL 11 '-'I \'11. 
\'-ll II\\ Ill \\1111 ll llllllll t,lltll I 
1111 \I\ 11 ( < ll 11 < 11'-<, \l'I ( 1\\1 :\\ 
\'1> \l\l'l'li'-(, \I'll 11,· lll\lllllll lltl,\. 
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I \ \ll'-.L RI-IN\lllll 
COLIIHk,, t1I11e,. t\\'O 111,lk, pre­
p,lre to light one ,111ocher. L1kl'
knight, fi-0111 thl' Arthllrt,rn leg­
end. they L',JCh r,11,e l\\'O long 

,,,·orch ,111d .1ppro.1Ch l',JCh other ,,·1th 
t1xed ,t,HL',. Afrcr ,1 lmef cL1,h of 
,, e,1po11,. the come,t of ,trength 1, O\'L'r 
.111d thl' lm111g 111.1k rum fro111 thL' ,·1c­
mr·, ,Ht'IU. Tht' knight, .1re nny Jlllllp­
mg ,p1der,. the \\\'Ord, their 1110L1th­
p,1m. ,111d the b,ntlefield. ,1 r,1i11fore,t k,1f 
m the Ph1hpp111e,. 

011 ,mother k.1f. thi, time 111 Smg.1-
pore. C\\'t) 111.1k JU111pi11g ,p1der, .Jet Ollt 
,1 ,ct'lle pl.iyed out by their rel.ui,·t,, 111 

the Ph1hppinl',. but ,,·1th a d1tfrre11t ,et 
of ,1r111,1111em,. lmte,1d of 1110L1thp,1rt,. 
tl1e,c 111,1k, ll\e horns ro ,ettle d1,pute,. 
And Ill All\tr.1h,1. Ill ,1 111uch 111ore de.id­
ly comc,t .. 1 111,11c .1u111p111g ,p1dcr d1,­
gu1,ed J'> .1 piece of debrl', creep, up 011 
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,111other ,�1L'Clt', of_1u111p111g ,p1dn. \ud­

de11h'. the ,t,1lked ,·1ct1111 \L't'\ th,n thl'

c1111outliged pred.1tor h,1', tl.1111boy.11n

gt·11 n,1 h.1 ,rnd flee,. 
· �m11l.1r 111,1le tr.1n, c.111 bl' found 111 

11u111crou, ,pene, throughout the ,1rn-

111,1I k111gdolll. L1kl' the fan 01· till' J >c.1-

cock or the ,rntlcr, of the g1.111t, hut 110\\'

t'Xtlllct, lri,h Elk. the,e tr.1n, ,ll'l' c1llcd

,eco11d,1ry ,exu,11 ch,1r,1ctt-r, (prn11,ll'y

,t·,u,il ch,1r.1Cter, .1rc the ,1cru.il rcpro­

ducti\'L' org,1m) ,rnd .1rc u,u,1lly e,.1ggn­

,1tcd fonm of ,tructure, ,11,o found 011

ti:111.1le, of the ,,rn1c ,penl',. I hrough

,exu,11 ,ekct1011. 111,1k, h,1,·t· t·,·oh-cd

tl1L·,t' ch,1r.1Cter, fi.)r co111pct111g ,, nh

ri,·,11 111,1k, ,111d n11pre\\111g fc111,1k, (,t'L'

"l)re,,ed to l111prl',,", .\',11111·c .-lwr.

�u111111er I 09-t-l 90:i ,111d " I hl' Struggk
fi.1r Scxu,11 Succe.,., .

.. ,\·,1111rc .-lwr. Wm­
ter 190(1). App.1re11tly tht'Y h,1\'L' t'\'Ol\'L'd.
de,pne reduung md1\"ldu,1l ,un·1,·.1bil1ty,

(Right) This male Myrmarachne plata/ , eo1des has been tarred and feathered' by a moth Because the male cannot inject veno · · . m into its prey, the moth looses scales as it is stabbe the clumsy predator. d by 

beC.lll\l' the\' lllCJ'l'.l\L' the rcprod . 
_ · uct1ve 

,ucre\\ of 111.1le,. \tudy of thc,c b 1zarre
,tructurc,, ,, hit h ,llT ,o inc011g _ 'ruous 
lro111 ,1 ,un·1,·.1I pcr,1)L·ct1w 1, 1mpo _ ' nant 
tor undn,t.rnd111u ho,, \CXLl'i s,,], t-> • " - ccnon
mtlucnce, the t·,·olut1011 of 111alc cJ1 arac-
tcn,nc,. 7 hrough t',l)L'rtmemanon and
ob,c1T.1tH111 ,,.L. l1.1\'c begun to under­
,t,rnd thc,c t h,1r,1Ltt'r1,t1c, 111 the famih·
\,1lt1C1d,1c, coll1111011h- kno\\'11 ,ls Jump� 
111g ,p1dcr,, ,, hie h ,,·c \\'ill 1llumate
here ,,·1th thrl'l' t'\,1111plc,. 

Thcrl' ,Hl' O\'L-r :i.000 dc<,cribed 
,pL'C1c, of _1u111p111g ,p1dcr,. making

A male Mopsus morman uses a palp to wipe the 
lens of one of its two large eyes. 

's \ I l ll I \ l , I It \ I I \ 





rhem rhe large,r family of ,µ,der,. lr\ 
unlikely l),1\·1d Bmne \\''1'> rh1nk111g of 

rh,, group \\ hen he wrore ,1bour 
exrrarerre,rnal arachrnd,. bur JU111p111g 

,p1der, ,1re ,o b12,1rre rhcy m,ghr ,1, well 
have come from M,1r,. Tht·,e ,p,der, 
h,1vc cxcellem eyes,ghr rh,1t I\ unp,1r.II 
lcled 111 ,rny orhcr ,rn111HI of\11111L1r ',1/l'. 
\rare 11Ho tht· face of a JU111p111g ,p,dn 

,rnd t\\'O l.1rge eye,, \\ nh the lmtre ,111d 

COll\'t'Xlt), of our O\\'n, ,1nd up,1bk of 
,l\\C\',lllg ',17e. colour ,rnd ,l1.1pe, ,t.1re 

b,1d •. \1x orhn ,m,Iller eye, ,1re 111,11111) 
111m·e111e11t detL't tor,. 

Beume JUI11p111g ,p1der, ,lit' \ l\u,II 
,rn1m,II,. 1t I\ not ,urpn\lng th,ll lll,111) 

,pellL'\ h,IVL' lllOU\t,1d1c like tuft,. 
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punk-,ryk 'h,11rcut, · .rnd Jl'\\·l'l-t olourcd 

\L,ilL',. \ale, COUrt fem,1k, ,llld thrL',HL'n 

n\·al 111ak, 111 tompkx 'PL'L it·,. ,1wnfit 

\L'qucnn·, of \"l\Ual dl\pl.1y, lll\"Oh111g. 

fi:1r 111,t,rncc, ,µcn,11 \\ ,1\ 111g ol kg,. both 

pmtur111g ,1nd d,1nc111g to ,1nd tro. And 

bct,1u,c of thc,t· face-to [it L' llllL'I.lt 

uom, it I\ ,11,o not ,urpn,111g th,n the 

111 ,Ik \ \etond,lr\ \l'Xll,11 l h,ILlt tl'r\ ,llL' 
often ,l\\Ot 1 ,1ted \\ 1th hi\ llHH1thp,111,. 
f:1t L' ,rnd p.1lp,. The rn,Ile \ p.Ilp,. ,1 ,hon 

p,11r oC!eg likt· ,1ppe11d,1gt·, L'llher ,,de ot 

the t:ict', ,1re mL·d to tr.rn,tn ,1wr111 to 

the frrn,Ile. I ht'\ ,lrL' ni1h1tk1.1hh 

e11l.1rged t 0111p,1red to the t1.·111,1k \ p.Ilp,. 

.rnd otien h,1n· t 011,p1t uou, h.m, ,111d 

n1.1rk1ng,. 

L'XtI.l t"Olhtl It ll\lll \}.,., II 

der,. h,l\ L' ,111tc1111 IL'. but 

kg, nt \ / 1•!,11,,/1111.11, 11

,lll"kd ftH\\ ,lrd. ,tlld ,lit' \ 
:-, 

\lllll \l ill\l 

l / I l / JI '· 

• I' ,l '!'t'd.11 



Male Epeus sp. from the Philippines. With his 
large eyes, white moustache, punk-style hair 
cut and colourful markings, he looks more like 
a diminutive primate than a spider. 

dm, n to ,1mul.1tc an ant\ ,111te11n.1c. 

Even ( )ccoJJhyllc1\ l.1rgc, laterally pm1-

t1oncd compound eyes arc s1111ulatcd: ,\/. 

platalcoidcs h.1s t\Hl pigment spots that 

serve .is (1ke ,lilt eyes, \\ here.is n, re.ii 

eyes .m: .n the from. Usually n 1s the sp1 

der\ beh.1v 1our, r.1ther th.111 1t, ,1ppc.1r 

,lllCt'. th.n betray, n ,ls ,111 ,1r,1ch111d 111 
,111t\ Lioth1ng. When ,,c go collettmg. 

we look f<>r .111 .111t1-,ol 1.il ,111t L1l mg 

,l\\,1)- fro111 the ge11er.1l flm, of.111t tr,1f1il, 

.i, tlm ',1nt' often turll\ out to be ,\/. 

'-All Ill AU\ l llAI JA \I\ 1, I I It 011112 

11l,11,ilcoidcs. Wea\'er .uns. bec.1use they 

can b1tc .rnd mount .1 com111u11.1l 

ddence. ,1re f<.m111dable prey f<.)r 111,111y 

pred.1tors th.1t 1111ght re.1dily e,ll .1 Jt1mp-
111g spider. l�escmblmg ,1 wc.wcr ,111t 

,1ppc.1rs to protect.\/. JJl,11c1/coidcs ag,1111St 

these prcd.1tors. 

I 11 ,\ lyr111,1r,1c/111c JJl,11,i/coidcs 111,1les, the 

chcl1Ccr.1c (111outhp.1rts) h.1vc been 

l'"\,1ggn.1tcd f<.)r ,cxu,11 d1spl.1y-111alcs 

me their ·,\\·ords' in contc,ts \\·Ith rival 

m.1k·,. I 11 comr,1\t to the fi:male \ che­

ltcer.1c. which pomt dO\\'n\,·,ird,, thmc

of the m.1le h,1\·c been raised CJ() degrees

during dc\·L'lopmcnt and arc five tm1cs

.1, long. In f:c1ct, the male\ tmk-ltke

cheltcerae may be 50-70 per cent a, 

long a, his e11t11-e body. This dramatic 

111ctamorpho,1s occurs during the 

male\ final moult ,111d resembles a spe­

ual effect in a horror film. Yet, prior to 

till', la,t moult. 1t 1, difficult to tell 

1111mature m,1les ,111d females apart. 

What effect doe, growing large che­

licerae have 011 ant 11111111cry? Doe, a 

male 1\lym1c1rac/111c JJ!atalcoidcs look le<;<; 

ant-like to a pote11t1,1l predator;; Our 

own experience, a, collectors ,uggest 

an imerest111g a11Swcr. l�eachmg 111to a 

sc,1 of ants, what we thmk 1s an .\/. 

11!,11alcoidcs so111et1 mes tu rm out to be a 

large weaver-a11t worker carrying a 

female Myrmarachne plataleoides (top) are convincing mimics of the Green Weaver Ant, 

(Oecophylla smaragdina). However, it is the chelicerae (mout�parts) ?' the m�le (bottom) that

have been exaggerated for contests with rival males. Interestingly this doesn t seem to affect

the disguise. 

49 



Sexual cannibalism in a kaleidoscope of colour as a male jumping spider (Siler sp.) from Sri Lanka eats a sexually immature female. 

\mailer worker 111 it\ J11a11d1ble,. 
Wea\'er-ant worker� come Ill two 
�ize,-Lirger one, th,H forage for food 
and \lllaller one� that care for egg, and 
lan·ae 1mide the ne,t. The h1rger work­
eP, COllllllOll!y CJJTY their �Jllaller ne,t 
lllate\ from one ,ub-ne�t to another. 
,\ IJ

11'111,m1c/111c p/11111/coidcs male, nuy be 
able to mamtain the illm1011 of bemg 
ant, by lllllllick1ng \\'l'a\'L'r ant\ ferrymg 
ne\t 111,ltl'\. 

�upport for tl11, hypothcm come, 
frolll ,111 unexpected ,ource-thc 
beh,iv1our of other jumping-,p1der 
,pcc1c,. Mme jumping \p1der, avoid 
,1m,, ,1, ,Jill\ arc more likely to prey on 
the ,p1dcr th,rn 11icc 1icrs,1. I lowc\'er, 
there ,ire ,ome that rounnely e,n ,llll\. 

The\l' ant-l',ltJllgJump1ng ,p1der, prder 
to ,1tc,1d, ,lilt\ th,n ,ire c,irr7 111g ,0111e­
th1ng 111 their 111,md1ble,. prl'\Ull1.1bl) 
beull\e che,l' ,lilt\ ,ire 111 orL' or le" d1, 
,1r111cd. Ant e.1u11g JU111p111g ,p1dt·r, .1!,o 
(0111 J11011!) ,t,1lk .\lyn11,1rc1c/111c J>l,H,dc­
o,dcs, ,I\ though they were .11n,. h1r-
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MALES FORFEIT THE USE 

of venom and instc(lr/ 

,nust sit 011 their prey 

and stab it to rlcat/1 

1t Jith tlzcir_fangs. 

thermorc, they prefer to ,r.1lk .\ /. J>l,11,1-
/coidcs male, r.1tl1cr t\1 .111 fc111,dc,, ,ug­
gc,cmg they 11mt,1kc .\ /. 1,l c11,,/coidcs 

J11,1le, for am\ ,,·nh occupied lll,llltlthle,. 
lnc1dcnt,11ly, ,c.1lk111g of cnher \l''- 1, 
mu.1lly 111 ,-.1111. Both ,e,L·, of.\/. 1,1,11,,­
/c,,,dc.1 u,u.11ly c,c,1pe unh.Jn11cd bec.1U\l' 
tl1e) ,el', then d1,pl.1, ,ll, the ,Jill c.ncr, 
co111111u111ucmg tlw1r true 1dc11ut\ .1, 
.1u111p111g ,p1dcr, ,llld 1111,u1t.1hd1t, ,J, 
pre). Although look111g like .111 ,lilt l',ll 

111g ,a!cicid·, fa\"()UrJte pre, 1, probably 
not much of ,1 prnble111 t<.ir .\/. J>l,11c1/r­
oidcs m.1k,. thnc 1, ,lll ,1pp.1re11t price 
that male, p.1� for che1r c11!.irgL·d che­
liccrae. 

The pnKe\\ of chd1rn.t! elong,rnon 
,1ppe,1r, m precllllk 111.t!L·, frolll h.1nng a 
fi.111ctio11.1! dun ru1111111g ti-0111 the 
,·e110111 ul.rnd, 111 the he.id to the tl�" of 
till' fa11,�· dllll\ t!1.1t \\ Ot1ld h,1\"l' to be 

::--. ' 

.1bouc fin· n111e, ln1wer tl 111 tho,e 1n 
IL·111.1k,. l he prnbk11�ti11 1 1.dt·, ,, ,111,1l­
ogm1, rn h.1, 111g ,1 ,111,111 ,\ 1 111gc ,, 1th ·1 
long 11eedk. It .1u,r ,t·t·111, 11pr.1t nc.1bk 
to producL' ,uffi t IL'llt ,n·"tirt· ttl 
\l]llL'L'/e till' \ ell\llll OUl lilt l prt'\. gI\°l'll 
the d1,t,llKL' hl'l\\ et·11 the•.: nd, ,111d tht' 
l�rng up,. ( '011,eqt1L'llth. ,, hen the, 
111.1tt1rL'. 111.1k, f<.lrkn tht· u,t· of n·110111 
the� l'llJO\'l'd ,\\ Jll\"L'lllk, lt> lllllllllbl\i,t'
their pre, .. 111d 111,tc,1d 11111 t ,n 1,11 rhcn
prn ,llld ,t.th 11 w dt· 1th '' nh rbcir
l�rng,. lll ,u I pn,111gh.
oltl'll L'\t,1pe he11c.1th tht· 1 

111.dc t h.n repe.ncdh ,1t tt'J 

's \ I l R I \ l , I I, \ I I � 

l.in . .:cr I*'' 
k· -: b1 "" •\

,1, [\) ,t,1b ,I 
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buttL'rth. for L',,1111plc. 111.1y end up 
looJ...111g like he's hL'Cll r.1rrcd .111d t;_-.nh­
crcd "1rh 11orh111g ro ,hm, for h1, 

dforr, e,cept butterfly ,cdc,. 
And the prohlc111 doe,11 ·t ,rop "1th 

rhc kill. ced111g 011 prey once it\ hL'c11 

killed 1, .11,o .1 problc111 ft)r 111,1le .\l) 'r-

111,11ll(i111c 11/,1/,,/c,,idcs. Spider, tL-cd by 
di,,oh-i11g prey \\·1th dige,ti,T fluid .111d 
sucking up the p.1rn.11ly digested liquid 
11urr1c11t,. A tL'111.1k ,uck-. 11utr1e11r, 

from hole s 111,1dc by hn fang, 111 the 
prey', body. r.nhn like .1 pcr,011 ,uck111g 

from the top of ,1 p1nccd fruit-juice 

c1rro11. 1 lo\\·c,·L'r. bcc1mc of the 111.11c·, 
long t�111g,. he h.1, to pmh thc111 
rhrough both ,idc, of the prey', body. 

umil tlw tips point b.ick imo tl7L' ,pi­
dn\ 111outh. The 11ulc c,1n then ,uck 

nutncm, from hole, in the pr<.:'y \\·here 

the fang, h,1,·c poked through. but tlm 

1, r.nhn like h.1,·i11g to pmh a ,tr,l\\' 
through the bottom ofa fruit-juice car­

ton. umil it poke, out the top. before 

being ,1blc to drink. The price eh.it.\/. 
pl,11,,/coidc., male, ,1ppc,1r to pay for their 
chelicer,11 \\'Caponry i, taking longer to 

feed compared co fc111ale, and, bccau,e 
che prey i, fi.ill of hole,. getting le" food 

for their effort,. Al,o. became 111ales· 

fang, often rc,c111ble gri,ly ,kc\\·cr, after 

feeding. m,1k-, mu,t de,·oce more rime 
to cleaning mouthparc,, during \\'hich 
they might be more ,mcepcible co pre­
danon. 

T 
Ill .\IIAI I TI/< JR.1.LU< JL I /:.\'\//·/./U

i, ,1 tiny A,ia11 'rhino' with two 
up\\'ard-cur\'lllg horn, protruding from 

bclo\\' the jumping ,pidcr\ from eye,. 
The female of ·r c11s[/i'm ha, a triad of 

,111,111 h,urs or ,ccac below her from eye, 
and the male\ horm arc stiff enlarge­

ment, of the lo\\'cr cwo of chc,e h,11rs. 

The cheliccr,ie or feeding appendage, 
of '/.' rn.1[/i'r,1 arc al,o ,cxually di111or­
ph1c. \p1dcr chcliccrac arc pmicioncd in 
from of the mouth and con,ist of two 
'>tour b.1,al ,cgnH'm,, c.1cl1 with a 111ov­

able fang at 1c, tip. The ba,al ,eg111c1m 
of" the l hcliccr.1c of f"cmalc T c11.1[/i'rc1 arc 
,h,1ped like h.1rrcl,. hue cho,c of the 
male arc fl.n .111d ha\'c ridge, 011 their 

Lner,11 borders 1T,c111bling rmc prickle,. 
C:011fl1u, hct\\'CL'll male, of grc,1tly 

d"p,1r,nc '>Ill' .ire mu,1lly ,cccled by both 
,p1dcr, briefly \\ ,1\'lllg their leg, ,ll one 
,111other. ·1 he ,111allcr 111.1le a..,..,c,,L''> the 

NAILIU Al\llZAIIA Wl".IIIZ >r11,2 

Female Thorelliola ensifera (below top) have a triad of small hairs below their large front eyes. It is 
the lower of these two hairs that are enlarged in males (below bottom) to form horns. 
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,ize oflm opponent, recogni cs his like­
h- defeat ,hould there be a conre,r of 
,rrength. and then bcha,·es as many peo­
ple do 111 the same situation-he rum 
a\\'ay. 

When 771orclliola cr,s!fc'ra males are 
similar 111 qze they rend co engage 111 the 
spider equivalent of wrestling. After 
waving their legs at one another, they 
come face co face and interlock horns. 
The 0Lm1de of each horn has a band of 
groove, that probably helps to keep the 
horns 111 a locked position during con­
fl,cc,. Thi\ may be an imporram ,,1fety 
mea,ure. If the horns were smooch, 
111sce,1d of grooved. they might slide for­
w,1rd and dan1Jge the eye,. After pmh-
111g backward, , forward, and sideways, 
with their horn, for two to three ,cc­
ond,, they move apart and one ,pidcr, 
ev1de11tly havmg Judged hi, rival to be 
,rronger, flees. 

Although dl\putcs ,1re usually scttk·d 
after ,1 brief ungle of horns, conflict, 
so111cnmes cscalacc 111to lengthy {one 
mnwrc) battle, 111 which the 111,Iics 
charge at cad, other wnh rhc,r Cmg, 
,pread. I hey lock their horns together, 
52 

ALTHOUGH DISPUTES ARE 

usually settler! 

after a bri�f fall/ff c 

of horns, conflicts 

sonietimcs escalate 

in to lengthy 

battles. 

pmh ,1gamsr the ridge, of c,1ch other\ chclicerae, and kick at c,1ch other ,, 1ththe11· leg,. These conflict, arc nor onlyencrgencally co,tly bur nuy ,1!,o end 111 

lllJ ury or death ofa comb,1t;111L. It ,cc111, likely that the fu11n1011 of till' 111,1lc\ horn, I\ p,1rrly to defend Its m, nn. 111 
Ill()\[ Cl\e\ l'n,1bling riv,1!, to \L'ttk d i\ putcs short of .1 ,·,olcm outto111c. But horns do come ,ll ,1 co,t. When It tOnll'\ LO fecd111g, the 111 ,1lc\ fon, .1rd­t:1ung horns get 111 the ,,.1, \\ hL'll thL'\ try to hrmg their Clt"L' 111 t,lmc L'lltllrgl1to lrnc ,Iii hut the \111,illc,t 01· pre}. 

Compared with a male Portia fimbriata, the 

palps of a female are smaller and more slender 

and, when retracted, tend to blur into the 

contours of the body. 

F
UR P<>Rl/1 l/\1/lRIII� I'\ 
Quecml.llld. r.1rhcr rl1.1n ·horm· or 

·rmb· n " rhc m.1k·, decorated gem­
r,1lia tl1.1r 1111p,11r for,1gmg. />,,,ri,1_ti111br1,1-
1,1 ,, .111 u11u,u.1I _1u111pmg s�11dcr became_ its preferred prey 1, other ,pcc1e, ol 
_1u111pmg spider,. It c.J�)tllrL',, rhc�c ��LI\lng ,1 ,pL'CI,d t�pe ot rr1tkt1\ t.ilb
crypnc ,r.1IJ...111g·. ,, h,ch c,1p1r,1lisc, on 
Por11,1\ L''\tr.1ord1n.1 n ppc,1r.111Ct'. 

. t0\\ 111n ro unu,u.11 111 ,1rk111�,. nitr, 0 

h,11r, l�l us both. ,111d Ion�, ,,11dl� legs,. 
f) /i111h11t11,1 look, 111orL' l;J...t .1 piece ot 
tk:brl\ rh,111 ,I ,p1dcr. \\ hen en pnc.ilh' 
st.1lk1ng ,lntlllll'r _1u111p111g ,p der. PJilll· 
hri,11,1 111m·L'\ ,·en ,lo\\ h. , lrl'll going 
undctL'cted h, 1l\ kct·n ,,gh•t·d , 1cnn1. 

),,kr 1 lo\\"cn-r. 1 1' tlit· othc, .1u11 ,111g "f doc, dctell ,0111cthlllg Illll\ 1g up front 
lwhll ld. it ,,, l\·el, ,1rnu11d w h,1\"t· ·' 
look. \Vlwn tl11, l1 .1ppe11,. /l _ti111b11,//,I 
ft"L'L'L'L'\ Ill ll\ lLll J..., ,111d IL'l 1111 , froz,'ll 
urntl thl' otl1t·1 Jt1111p111g 1dcr rurll' 
,i,, ,1�. ( 'n pt1t ,t.i!J... 111g he, Ill'' uH,'r· 

'- \ I l 1, I \ l \ I R \ I I \ \\ I I R ' 
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A single dangling penis lpalp beside the face FL RTHFR RF .\DI,(, ' ' � '\ \\ 

of a male Portia fimbriata can blow his cover I' - , ... 'l '" ... I,. t,, 1 ' " '\\ \ ' \ \ ,, 

as a piece of debris to another jumping spider />, ' ,, 
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··todon optatum. Weighing in al close to.,thr

to_n es, t�is massive marsupial was m�ga!�1,11'1a
y definition. Unfortunately, at prese,-it, m\ist 

sfimate_::.01 body mass for Australia's fC11>,sir • 
pe�ies are the product of guesswork onJy. 
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1\1,1 '-.0 \11\I \hi, 
the protc,t.1t1011, of .1 
\°lK,11 1111nont� ,l\Jdc, 

\IZC lll,lttl'r\. 131g I\ 

good. B,g .1111111.tl, 
get tir,r ,lCCL'\\ .it the loc.11 \\ ,Hering hole 

,llld C.lll 111011opoh,c fi.)()d re,ourcL'\. 
They .11,o haw fi..'\\er predator, ,llld IJ\T 

longer. ( 'omequemly. H ,urpn,c, 111,rny 
to le.mi th.u l.1rgc ,lllm1,1l, .ire r,1rc. The 

\·,1,t 111,lJ0nty of ,�1Ccie,. both 111 rhe p.1,t 
.rnd prc,L'Ilt. ,1re ,m,111. 

Supntin,1lly. thl\ ,ee,m coumcri11tu­

H1\·e. but scrut111y rc\·eals there i, ,lll 

CXtL'n\l\'e d0\\'11\Idc to l.1rge \IZC. Big 

.1111m.1l, need 111ore food. 111ore \\',lter 

.111d they need 111orc ti111e ro grow .rnd 
reproduce. Thu,. their popul.1tiom ,ire 

typ1c,1lly \111.111 .rnd. \\'he11 the going get, 
tough. they .ire the fir,t ro bite the dust. 
It rcm,1111' cruelly irornc that the L1011 i, 
far more ndncr,1ble to ext1nct1on th,lll 
the loll\c. 

Still, for .111 their e\'olucion.iry fr,1gd1-
ry. there c.111 be 110 doubt tl1.1t Lirgc ,1111-

m,11, ha\'e clun,111,1 and \\'hen big a11i­
n1,1l, go ext111ct people de111and an 
expl.111.inon. Such i,<,ue, beco111e even 
111ore \'exanom \\'he11 many species go 

L'Xtinct \\'Ithin ,hort period (111.1" 
cxnncnom). Of course. 111ost specie, 
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WHEN BIG 

a11i111als go 

extinct people 

rle111a11rl a11 

cxpla11atio11. 

that luvc ever lived arc extinct and mO\t 

of thc,e weren't extinguished in mass 

C\'e11t,. These umu11g cxtinctiom 
rc111ain largely unexplained. But rna,, 

exti11criom alw,1y, attract co111111enc ,rnd, 

for so1ne at lea,c, come11rn, ha, been 

reached. Sixty-five million year, ago a 

\'cry L1rge wayward rock took out the 

di110\,1Urs. With big 11a111e,, big body 
cou11t<, and a 6011.1 tide cxcr.1terrc,crial. 

chi, theory has al\\'ay , had real Holly­
wood-appeal and, not surpri,ingly, it's 

h:id wide coverage. Everyone know, an 
<1\tcroid killed the dinosaur,. 

With dinosaur exci11ctiom wr,1pped 
up. in recent years another 111,1,, extinc-

ii,�',;' ':,• . ',> I / ,I I ·.-" 1\
I V, t r·,,. 

.}. 

tion h.1s come to the fore-the I 1 . are � 
Age ext1nct1011 of the megafauna 0 · ver
the List I 00,(HH) year, around half the
genera exceedmg 44 kilovra111, • t, ' ' or so 
have disappeared. L<m giant, include
everything fro111 111a111moth, and s b . a re-
toothed tigers to marsupial 1· . . 10111 
and the rh1no-s1zed, wombat-like
Oi1,rotodo11. Although most were not as
rnas,ive a, dino,aur,, a cw, c to these
extinctiom give, chem special appeal:
I lo1110 StlJ)iCIIS W,l', at eh e scene.

E
XPO',! (, 11 IL < A \L<, 01 LATF I([

Age excinctiom has occupied sci­
entists for cemur,es. 1 lumam and cli­
rnace change h.ivc both been strongly 
implicated, but neither model hai 
gained clear ,1scendancy. That 1s unnl 
recently. Over the l.1<,t few years a suc­

cession of article, and book has placed 

che blame squarL'ly on hu111ank111d. Pro­
po ed mechanism r,rnge from human­

induced habit,lt mod,ticacion co the 

introduction of cfoease, but a model 

im·olving hurnan causation called 

'blitzkrieg' has recei\-cd parncular 

accencion. 

I )eve loped 111ore than 30 years ago co 

explain lace Ic e  Age exnncnom ,1croS\ 

the planet by P,1ul M.1rt111 ( mwrs1ty 
of Arizona). blitzkneg 1, ch,1raccen,ed 

by canulising sin1plic1ry. Proponencs of 

Martin's be,t-,elling glob,11 model argue 

that. wherever L1te Ice Age huma111 

invaded pristine em·1ron111t'm,. chey 

violently .rnd ,1ln10,t imt.rntaneomly 

eli111inatecl mmt of the megafauna. 

Support centre, l.1rgl'ly on proposed 

d,1te, fcx hu111.1n .1rr1\".1l, .l!ld meg.1fau­

nal exrn1crions. but t\,·o ,uppo ed 
beha\'ioural phe110111en.1 ,1re ccmral. 

Foremo,t i, the concepc of n,11wry. rh.u 
is, tl1.1t the l.1rgc ,rn1111.1l, of pre\'lot1,I� 

unoccupied l.rnds \\ L'I c,1,y prt'\

bec.1u,e thL'Y \\'LTe 1gnor.u c of hum,rni. 

The second pn11c1ple " tl .1c. rL'g,irdle�1 

of culture, ,f peopk c.rn L ,pl01r .1 food 

,ou1-ce they \\'111. r:urthl n11orc. such 
exploit,1t1on \\'1II only L'.l\L' it rhe

resource 1, ,quL'e/t'd into ·,t111Cno11 or

heconlL'\ u11t'con01111ctl 11 nbr.1111. 

Tod.iv·, bht/kr1L'" hu h,t ,m·ludc, rht'
, "' 

A Pleistocene Marsupial Lion ( Thylacofeo 

carnifex) attacks a subadult of the rhino-sized

Diprotodon optatum. Hard evidence shows that 

this formidably armed predator hunted even the 

largest of Australia's megafauna 

N I\ I l 11{ I \ l , I I{ \ I I \ \ I "- I I It 



A111cnc,1,. Amrr,1li,1. M,1d,1g,1,c1r, e\\ 
Zc,1l.111d ,1nd ,·,1r1ou, ,n1.1llcr 1,L1mk 
Some report, h,1,·c prc,emed glob,11 

blitzkrieg .h fact. 
I lmn·,·cr. the 1,,uc, here arc 1mpor­

r.111r .111d of more than strictly ,uennfic 
,1g111fic.111cc. l)olinc1a11, and spec1al-
1mere,r group, h.1,·e misused and mi,­

rt·pre,e11tcd i11tcrpret,1tiom of late Ice 
Age cxnncnom. In Australia some have 

,1rgucd rh,1t. bec.1use \\"e no\\" 'kno\\'' 
Abong111c, \\"1ped our rhc megafauna. 
farn1er, ,ire 111 fact simply applying a 

rcpLicc111ern ther,1py by stocking our 
connnern ,,·irh Luge hard-hoofed a11i-

111,1ls. Other, have used this ·fact' to 

,mack the credibility of Aborigine, as 
em·ironme11r,1l cusrodi,rns. Thm, it is 

e,pecially important thar scienrim dis­

nngLmh fact from hypothesis and rhar 

,111 ,ide, of tht.'. deb,1te are heard. 

Here ,,·e g i ve our case and. far from 

accepr111g char recent im·estigariom 

h,1,·e proven global blitzkrieg, we feel 

char some acn1,1lly reprcscnr compelling 
e,·1dence ag,1inst ir. especially wirh 

respect to ALhtr,1lia. Consequently, we 

,,·ill focm n Australia as the spanner in 

rhe ,,·orb for those who advocate 

blitzkrieg as a world\\'ide phenome­

non.

B
UI I JR.',! WE WISII TO POi TO T

rhar, despite the high profile devel­

oped for universal blitzkrieg, there 

rema111s not a inglc landmass exceed­

mg 150,(){J() square kilometres (South 

Island of ew Zealand, where the 

Maoris wiped our the 111oas) for which 
human causation is generally accepted, 

and even here i t is nor clear that prcda­

non was the primary factor. Although 
many scientists clearly don ·t subscribe 

to global blitzkrieg, their protestations 
have largely fallen on deaf ears. l3ut 
then perhaps this is not surprising. The 
mostly cli111atc-bascd counter­

hypotheses were ,1lways going ro look 

shop-worn agaimt the scnsation,11 
imagery of spear-wielding horde, 

hackmg their way through hcrcb of 
startled 111egafaun,1. Yet while universal 
bl!t7kneg has s1111pliciry ,me.I p1zzan, it 

has obv1oll', proble111,. h1ndame11t,1l to 
these 1, the fact that e,1ch of the Lrnd­

masse, 1J1volved ,ire so very differem 
different '>17e,, d i fTen:11t b1ologic,1l h1,­
tone,, d1fferem cli111,ltlc h1sconc, and

!\AJLIU ALSJltAIIA WINll!t 211112 

-

dilTerent culture,, to li,t ,1 Ii.·,,. 1 he,L' 
d1tli.Tc11ce, ,1re ofi:en o\'L'rlooked by 
aLh-oc.1re, of blitzkrieg, who focu, 011 

the t1111111g of ext1J1ct1om ,111d hum,111 
1111gr,1t101h, together with rhc t:1cr rh,lt 
more 111eg,1faun,1 went extinct 111 pi.ice, 
,uch ,1, the America, and Amtrali.1 th;111 
in Afr1c.1, where humankind evolved. 

Thi, i, too ,imple, bur even at chi, 
level, one fact is often overlooked. I 11 
Europe there were abo 111,ljor 111egafau-
11al extinctions over the la,t I 00.0()() 
yc,irs. Yet these were cle,1rly ,r.iggered 

m·er tens of millennia and there i, 110 

'r! 

e\'1de11cc for r,1p1d m,1\\ ext1nct1011. 
dc,p1te both 111,lJ0r cli111,1te ch,rnge and 
hum,rn .1ct1\·1ty. ltecc11t d1,covenc, 
demomrratL' th,1t tcch11olog1cally 
,oplll',t1c1ted hu111,111\ h,1d extended 
their range to the European Arctic 
nearly 40,00() ye,m ago (sec '·Arctic 
l )1011cers" 011 p,1ge 18 111 tl11, 1,,ue) and 
at such high lat itude, these people were 
al111mt certa111ly big-game hunters (in 
this extreme cm·1ron111cnt there was lit­
tle else for hum,rn, to cat). Yet they had 
110 immediate or obv1om effect on the 
111egafauna. Thi, 111co11s1stc11cy will 

f N Z aland went extinct shortly after humans arrived. Widespread extinction on
The moas o ew e 

· f I b I
· · I d subsequent to human colonisation, is commonly flagged JO support o g o a 

oceamc 1s an s, . · d d 
· 

d . · 
8 t th r factors besides human predation, such as mtro uce species an 

blitzkrieg. u o e 

habitat modification, are also to blame. 
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Not all of Australia's so-called 'megafauna· were giants. A number of extinct kangaroos. such as 

this small Sthenurus, were comparable to living species. In fact, of around 55 species thought to 

have gone extinct in the Late Pleistocene. around 16 were smaller than 44 kilograms. 

require some special pleading by propo­
nent of blitzkrieg. 

There are orher elemental c.lifTiculries. 
Typically flagged as support for rhe 
linchpin of blirzkrieg-naivcry-is 
humankind\ ability ro eli1rnnarc species 
from previously uninhabited i<;]ands. 
Examples include everything from 
Dodos ro moas. l3ur ignored arc the 
faces char island species arc uniquely 
vulnerable co extinction and char the 
animals in question had no prior expe­
rience wirh any large terrestrial preda­
rors, human or otherwise . lr is 111i,gu1d­
cc.l co rr,rnsfer this model across to 
continents, orders of nugnitude larger 
and do1111narcd by ferocious carnivores 
rhe calibre of s,1bre-coochcd trgers ,me.I 
mar<,up1,1l Irons. 
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l)ifTercnces among continents them­
selves further eat into ,1rgume1lt', for 
univer�al blitzkrieg. Australia is particu­
larly conspicuou,. Among rhc rhrce 
continents for which blitzkrieg has 
been invoked, Australia is the smallesr , 
the flatte,c, rhe driest and the mmc iso­
lacec.l. The history of human occup,1tion 
in Austr,1lia is also unique ,1nd ,rn 
incracr,1blc thorn in the side of global 
blitzkrieg tl1corisr, is the facr clue 110 
direct evidence exi,ts for even a single 
Aboriginal kill. wn more 1mport,111tly, 
the large stone ,pc.1r-poi1m typic.dly 
associ,1ted with Ice Age big-rn,1m111,d 
hunting elsewhere don't .1pp�·,ir 111 Aus­
trali,1 until (i,000 ye.1r, .1go, long .tfrl'r 
the megafaun.1 perr,hed. The ""111fi­
c.111ee of this absence " ev1de11c�I by 

1nve tig,ttiom of more recent cultu - re1 Astudy of 70 traditional A111cnca11 · . . so ci-eties by Chmtopher Ellis (Umversity
Western Ontario) demonmated th:�
stone point\ were mcd ,1lmost exclw ,1ve.
Iy for hunting large game (over 40 kilo-
grams). Large game was sometimei 
hunted wnh wooden-tipped proJectil es,
but never ,ystcmatic�lly. We don't argue
here that a lack of b1g-ga111e-'>pecific
hardware excludes the pms1brl1ty that
Australi,1\ fir,t hu111,1ns killed megafau­
na. In fact we think that they almost cer­
tainly did, on occa\1on. 13ut the lack of
<,uch a cool-kit strongly suggem that, 
where the mcgafaun,1 was hunted, n \\'ai 
done so opportunistically. Tim does not 
sit well with blitzkrieg. which demandi 

efficient, syscematrc and cont1nent-\\'1d e 
persecutron. 

Technological c.lifference, ,1re closely 
associated \\'tth another \\'eaknes,s Ill the 
,irgument-the as u111pt1on that all 
colonising cultures mmt treat all big 
game not ju,r a� food. buc ,1, the prnna­
ry food �ource. The l'im11n,1t1011 of�() 
megafaunal genera ,,·nhm 1.00( ) yem 
from a l,rnJ111ass the ,1ze of Au,cralra, by 
,mall bands of people th,n only om1sim1-
ally ate big game. truly ,tretche, creduli­
ty to the li1rnt. Stone Age ,ooenes \\'ere 
nor a homogt·neous, cultur.11ly 1mpover­
i,hed rabble. and not e,·ery society has 
wstemat1c,1llv hurned 111eg,1fauna. eren 
,�·hen ,uch t:rnna ,,·a, ,1bu1;d,rnt. Indeed. 
,uch ,oc1ene, ha,·e ah,·.1y, been m ehe 
minority. Among rn.rn� ex,1mples. the_

arly cone Age Gr,1,·em.rn people ot

,outhcrn urope relied he.1\'lly on small

game. not bec,1u,e l.irge prey or neces­

sary hardw,ire were .1b,e11t. bur became

they h,1d technology (,ul h .1, nee,) tlw

made sm,1llcr prey e,1,1er to get. \' e

know al111ost nothing .1bour the culture

of fir,t mtr.1ham, bur 1f the,· ,,·ere any­

thing hkc .111 kno\\'n ,lKtvtie, from 1°11 

l,1tit�1des. thL'll their dtl t comprised

.1round 70 pn cent ,·eget.tl,lc 111,nrer aud_
I ' !c)rill ot1110,t nll',ll e.tten \\,l\ 111 t ll 

,111,111 g.1n1e. ' - reed biThe l\']X ot rulturL' 1111pu • 
I · 1fo1111dhcolo111,11w h11111,111, 111.1\ 1.1, l' pH 

� 
t"'I 

, l lr \T,lillt' ,1Hened their .1pprn.1ch w ti1L 11:--" 

I i ) I 11 1. l•'t'\ Q\'t'f t ll'\' l'llCOllllterl'l . I l' ),ltl' ,tl . ::-, 

· 

· 0rch \\'hethn the ( 'Im 1, I mh 1, ut . 
I · 11 .,nt.1u-

111L'rll'.l l'',terJlllJl,ltl'd 't l 'II l l::,• 

I h 1d ,l 
na. Hut ,,·e do k1Hl\\ tl'\ · . 

1 I '\ dell-llll'g.1C1u11.1 ,penfic tool 1'lt, e lt 
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nnch u,ed 1t to kill ,lt k,1,c ,0111e s11ec1e, 
,ind. 1111port,111tl> line, they h,1ilnl 11·0111 

,l pn)lld cr.1d1t1011 of high-latnude. b1g­
,,,une hu11t111g. honed 011 the \'asc ".>1ber­
:11 cu11dr,1. Hm\ en·r. for the tir,c Aus­
tr.ih,im. there 1, 110 ,111okmg gun 111 the 
for111 of111urdered 111eg,1fau11,1, thne .ire 

Jlll ,peC1,1li,cd \\T,1po11s. ,111d their 
llllllll'dl,lte ,lllce,cor, \\'L're ,111110,c L·er­
t,11111' not ,y ,ce11ut1c hulltL'rs ot-b1g .1111-
111 ,ik 

One l.l\t 1111porc.111t factor distmgu1,h­
c, Arncr.1h.1. On ochn l.111d111.l\ses th,1t 
\\L'l'L' ,1lkgedly bliczk.r1eged. hu111,1m 
,1rrm:d m comp.my. for ex,1111pk. \\ hen 
hu111,rn, L'ntered orch A111cnc.1 ,1rou11d 
!3.(HHl yc,ir, .1go. they \\'ere jo111ed by ,1
,u1ce of C\\ent1ally ur,1,i,rn 111eg,1fau11,1. 
111clud111g 1\1l00,e. Brmn1 13ear, ,rnd. 
quite ptm1bly. the Crey Wolf---one of 
the mo,c ,uccc"ti.il ,rnd d1iCJcllt b1g­
g.1111e hunter, tlw \\·orkl h,1d e\·er ,cen. 
lk111omtrabk cli111,1tic uphe,1\·,11 ,1,ide. 
the dc\·,1,c,1cio11 \\ roughc 011 the e11dc111-
1t lorch A111enc.rn 111cg,1fau11a by che,L' 
11011-hum,lll ,l\\,11l.111t, 111u,c ha\'e been 
,1gmfic,lllt. �111glmg out / /o111() s,1pic11s ,1, 
the ,ole culprit undn such c11-cum-

��--� 

NOT EVERY SOCIETY 

IMs systc111atically 

l11111ted IIIC,{?Ci_f{lUJla, 

CVC/1 I/I/JC/I 

sue!, fauna was 

abu11r/{111f. 

,c,111ce, 1, mddem1bk. Mo,c accept eh.it 
the e,u11ct1011 of Nonh Americ.1\ 
111eg,1t:1u11 ,1 h,1ppe11ed quickly, but 1f 
hum,1m pl.1yed a role 1l \\',l\ done with 
,1ss1st,rnce. I 11 A mtr,1li.1 \\'l' don 'c knm\ 
whether 111eg,1fat111 ,1l exci11ctio11 \\·as 
rapid, but \\'e do knm\· th,1t, 1f hum,111\ 
concnbuted, they h,1d 110 help fro111 
other 11011-e11de111ic 111eg,1fau11a. 

F
OR 1111 \f RLA\(l \ ANI) 01111 ll..\, 

All',tr,1li,1 ha, long been the \\'eake,c 
link 111 the c1,e for global blitzkrieg. 
Indeed, the ,cronge,c argu111ent for any 

hu111,111 culp,1bilny 111 Amtralia h,1s been 
e\·1de11ce ,ugge,u11g that ,1 big bird 
(C('ll)'()lllis) \\'ellt ext111cc from three ,ice, 
111 ar1d-,cm1 ,1rid ,ouchern A mtralia 
,1rou11d :10.(HHl ycir, ,1go, w1chout ev1-
de11ce for cl1mat1c catastrophe. The 
te,1111 that forw,irded elm dat,1, hc,1ded by 
C1tTord Miller ( 111\·ernty o(Colorado), 
fi.1rthn mti:rred that, 1f people did Ill 

Cc11y()l'llis. then 111aybe they extcr111mat­
cd other 111eg,1fau11a. l3ut younger dace, 
for C('//)'<>l'llis at Cuddic �pring, ( ew 
�ouch Walt·,) md1cate th,1t Cc11y()l'llis 
l'XtlllCCIOll \\'.1\11 't C011(111Cllt-\\'lde at 
30 ,0( )() year, ,llld, C\'l'll 1f It w,1', the 
great 111.lJOrity of cxt111cc10m can 'c be 
attributed to ob\·1ou, calam1ry. So, a lack 
of major cl1111ace change ,lt th1, ci111e 
doc,11 't ,1uto111,1t1cally 1111plic.1t1.: hu111am 
111 che ext111ct1011 of Cc11yon11s, let alone 
the 1-csr of the llH'gafauna. L1,tly, 1f Jes, 
extreme cl1111,He change \\·a, 1-c,pom1ble, 
then arid-,c1111arid Au,tr,1lia 1, the fir,c 
place \\'e'd expect megafau11,1 to disap­
pear. 

Comequently, \\'hen ,1 cea111 led by 
P .. xhard Roberts (U1rn-crncy of Mel­
bourne) recently claimed co h,l\'e pin-

D. todon optatum. The authors argue that 40 or more large to gigantic animal 
U eh the 2 7-tonne ,pro 

I I Ab · · I I nearthing the biggest mammal ever to wear a pou - · . 
tl absence of stone-tipped spear-points from t 1e ear y orig ma arsena . . -

·th · 1 000 years given ie 
species could not have been hunted into extmction wi 111 · 

NAILR! AU\lltl\llA \l;,INl llt 111"' 
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po111ted the L1't g.1,p o( ,,, gcner.1 of 
n1cg,1f.n111,1 ,lt -t(l,IHHl \·e,ir, .igo. ll \\ ,1, 
hn,1ldcd ,1, .1 ,hot 111 the ,trill h\ .1d\ll 
l.ltL'' of hl1t1krtl'g .rnd other 111odcl,
founded on hu111.1n intnf,:rcnt L'
(ltolwn,\ te,1111 included propolll'tll, of
L''\l llll lion through h,1b1Lll dl\turh,llll l'. 

.1, \\ ell .1, hlt11kneg). I hi\ ,, het,llN'
Ill,l\\ L''\(lllCtlOll I\ 111ore ltkeh lo l(l!TL'
Lllt' \\ 1th tll,lJOr c,1t,1,trophe .. rnd t ,iu
L h,1111t cl1111.mc ch.mge d,dn 't pe,1k
1111ttl .1round 20.(HHl n-.ir, .1go. Ag.1111
the 1111;:rcntt'. 111 the co111plete .1b,e11L·e
ot dtrelt e\ 1dellL l', I\ th.ll ,r ll \\ ,l\ll 't l It
nute then tt Illll\t h,1n· been peopk. l11
thl\ ,tuth Robert, c1 ,1/. d.1ted ''" \ltl',
\\ 1th 111eg.1fauna ,lt "grntic.111tl) k" th,1n
-t(),!)()() \ l'.lr, old. yet they dl\tlll\\l'd
tlll'Ill. b.1,L·d 011 the ground, th.11 they
\H'rL' 111ore ltkd) to han· bt:'en dl\turlwd
ht'l ,lll\L' the\ d1d11 't COill,llll ,kdet.il
111,ltt'rt,li Ill ne,lt. ,111,ltOilllC,lli) C()!Tl'Cl
po,1ttom. But thl\ ,, not ,t. md.ird pr,ic­
ttce .. md ,t·nou, doubt, \\·111 re111.1111
unttl the .1gt·, of the,e \IX and .n k.1,t tt·n
other ,1te, d.ued ,lt k" rl1.111 -t(l.(HHI
ye,ir, .ire 111dl\ 1du.11ly corrobor,11ed or 
d"prowd. 1orem·L'r, the ,.11nplc of 
llllll ' \Ill'\ th.n ended up be111g 111cluded
111 the ,111.1ly," " 1muffiete11t 011 \\ h1ch 
to dr.l\\ ulllfidem co11clm1om. An
.1ddmo11,1I problem ,, th,lt the rL''>ttlt,
,1Ltu,1lh re,1t1ir111ed pre\ Hnt,I) detn-

n111ll'd d.ue, of 27,!HH I to J(),O!H l ye,ir,

for one of the ,ttt'' d1,1111\,ed frolll the'r

,m,ih "'· Cudd,e \pnng,. 

1 lm\ e\ ·er. e\·en 1f\\ l' ,u,pend d"belte(

.rnd ,iccept th.n the 111eg,1f:1u11.1 h it ,1 

hnck \\ ,di -t(),(HHI \ e,ir, .1go. one 1h111g "

ck,ir bl1t1kr1eg \\,l\ll't the 111odw

,,,)('1,111di. ( )11 the b,1\1, ot" prn·1ou, ,rml-

1e, b\ Robert, h11melf. Im tl'.1111 .irgue,

ti ir ln1111,111 ,llT l\ ,d ,ll :i(),()()() \ l',1r, ,1go. 

\o ,1 be,t gul'" for ht11n,1n 111eg.it:1u11.il 

COl'\:l\tellC�' b.1,ed ()11 their 0\\ 11 d.H,l I\ 

I O.(HH l ye,ir,. Tim" not bltuknq�.

I he .1uthor, h,1\ e ,11ice ,t,lled th,n 

thl 'tr re,ult, don't ,icw,1lly rule out 

blttzkrteg beC.lll\l', tf" \\ L' \trl'tCh thl' 

confidence limit, 011 till '\l' 11u111bL-r, to 

their 111,1\:1111.1. then the ln1111,111 111eg,1-

1:n111.il cOL'\:l'>tl'llCL' o( 1,0()() ye.ir, or le" 
de111.111ded by blttzkneg "JU,t po,\lbk. 
\trtcrl) ,�K·,1k111g rim " true. Indeed 
\·cry ltttk c.111 be compktel) ruled our. 
L3ut 111 our \'It'\\. u>11dll\1om ,hould 
,1rt1cul.1tl' \\ h.n rl·,ult, ,IHl\\ to be 1110,t 
1,kely . .  rnd the re,ttlt, tl'lllkred by 
Robert, c1 11/. de111011,tr.1tl' th,1t 
bltt7kneg 1110\t ltkel) d1d11 't h.1ppe11 111 
All\tr.1lt,1. 

T
(l(,lllllR \\1111 1111 l\(o. (11 o.111
,tte,. ,�x·n,111\ed \\ l'.lpotlr), or ,l 

b1g-g,1111e-hu11tn1g pedigree. thl\ l'\'t­
dence for ,mc.1111ed UK''\l\tL'llCe le,1\·e, 

the ,1rgu1ne11t for bltt7kneg 111 Auscralta
,111 hut de.id I he 11npl1ut1011s arc wide
reach111g. It " plw,1bk chat cxtremelv 
locall\ed bl1t1krieg h,1ppe11ed 111 the re!� 
,ltt\'ely \111,ill "l.rnd, o( cw Zealand
,111d !ll,1ybe l'\'l'll 011 other landmasses 
bur ,f blt11kricg doc, not apply to Aus� 
tr,1lt,1. then. rcg.1rdk,, of wherever else 
tt 111.1y h,wc O l l u rrcd, the global
bltt1kr 1eg p,1r.1d1g111 " ,unk. With It 
gOL'\ the 110ll011 th,lt lll,1'\ l'\:tlllctton IS 
,111 llll'\ n. 1hk L 011,L·quenL l' of human 
111tL'r.1c11011 \\ 1th n,11n· llll'g,1fau11a. 

Wh,k bltt1kneg nm\ look, untenable 
111 Amrr.1lt,1. tlm h.mlh ,olw, the n<l<lle 
of \\ lut h.1ppcncd to our mcg,1fauna. 
V,1riou, \ll't1,1r10, rcm,1111 cre<l,ble, 
,1lthough 111 our \'Il'\\ rill' ,l\ ,ulabk d,lt,l 
,1re llHl\[ COll\l\Cellt \\ Ith l'\:tlllltlOlb 
on urring on'r ,l long period ,111d at 
\".lr� 111g r.ltL'' .rnd tlllll'\ ,1ccord111g to 
loc,1no11. Robert, r1 ,d. ,ho\\'ed that 
rn,111� ge11er.1 of Lne let· Age megafauna 
111.1y h.1n· been l'\:tllll t before humam 
a1T1\·ed. \Ve lwltl·n· tl1.1t cl111ute changc 
prob,1bl) drm l' the fin.ii round of 
l'\:(lllC(IOll\. begllllllllg ,lt .1rou11d -1:i.(H)(I 
ye,ir, .1go 111 till ' tHl\\ ,1nd-,em1,md 
zone,. l::.:-.t11icttoi1, ,ll cckr.1ted on ,lll 

exp.rnd111g but IITt'gul.ir outward from 
from rim po111t .. 1, All\tr,1lt,1 careered 
through the rurnultuou, k,1d-up to the 
L1,r Gl.iu,11 Li,1111u111 22.(H lO \·ear1 

American Lions (Panthera atrox) and woolly mammoths (Mammuthus primigenius) in Late Pleistocene Alaska. The retreat of glaciers by 13,000 years 

ago, facilitated the invasion of southern North America by a swathe of essentially Eurasian megafauna from Alaska, as well as people. Most invaders 

survived, while most endemics went extinct. Even if climatic influence was ruled out, we cannot attribute these extinctions to humans until the 

i1111iact of these other 'exotics' is known. 
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ltt, 

.igo. Meg.1fau11.1 prob,1bly pcr\i,tcd 
longe,r 111 e,-cr-,hr i11ki11g ,,·etrer 
region,. L',peu,1lly rm,·ard the cO,l\t.
Thi, 1, .1 re,r.1hk hyporhesi\ and \up­
porred by rhe (1ct rh,ir. \\'ith one bor­
derline exception. ,111 younger sires 
d,irt·d by Robert, er ,1/. fall outside the 
110,,· ,1rid-,c111i,1r id zone. Such a cli-

111.irc-dri\'t'll 111odcl doc� not nece�s.1ri­
h· ,1lw)h-c hu111.11b of any respomibiliry, 
but ,1g,111m thi, b.1ckdrop of prolonged 
ch111,1t1c ch.rngL'. preci,e apportioning 
ofbl.unc ,,·111 bt· ,·cry difficult. 

Ht1111Jm .ire i11,ti11cri,·cly Jttracted ro 
s1mpk expl.111,niom. bur extinction 1s 
gt·nerally ,rnyrhing but simple. Co111pli­
c,1t111g (1ctors include flucru,nio11' in 
rcmper.iture .ind rainfall. habitat 
dc,rrucnon by hun1,1m. reconfiguration 
of h.1b1r.m, tire. imroduced preLicHor\ 
,md competitors. di\e,1,e. and Cl\cadinu­
dfrcts ,,·hereby the extinction of on� 
or ,l tc,,. key ,pecies forces the exrinc­
non of others. P,1rticular!Y prc.:ssinu­
quesnoll'i rh,lt need to be. ,rns,,·ered 
mclude-\\'hy did the extinction 
proces, in Au,tr.1lia .1l111ost cxclusi\'ely 
t,1rget brow,er,. ,,·hy did so 111a11y late 
Ple1,tocene species evidently disappear 
before hum,rns even arrived here. ,1nd 
,,·hy did the few ,ur,·ivors hrink in 
,12e; The role of hu111ans \\'ill be ,·erv 
d1t1icult to ,mess against this intricat� 
c,1m·as and, ,1lthough ,,·e feel that 
bhtzkneg in Australia can be all but dis­
counted, re111aining models, including 
our own. have yet to be comprehen­
s1,·cly te<,ted. The way forward in this 
debate 1s to find and date more site , re­
dare old ones, and investigJte changes 
in animal populations through tin1e, 
both before and after the arrival of 
humans. As Richard W right (Universi­
ty of Sydney) commented a decade ago, 
"megafaunal exnncrion i'> a topic tliat 
now requires rather more digging than 
ralkmg". 
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A Y ',:--JAKL.', AROU I) 
the world Ii\'\: 111 
\\·,1ter or arc clo,cly 
,1ssoc1atcd \\'tth 1t. 
This afti111ty for 

\\'.ltCr h,1s C\·oh-cd 111,111y times i11dcpe11-
dcntly 111 ,1 variety of distantly rcl.1tcd 
snake groups-for some reason snake, 
ccm to h.m� a propensity for evolving 

fonm tlut cin exploit 
aquatic lubir.its. But 
of the \·,1nou, groups 
tl1.1t lt\·e 111 or ne,H 

As1,111 and Amcric.111 cor,1I s11,1kcs.

EL1p1ds have a type of vcnom-dcltvc?
sy,tcm known a, 'protcroglyphous ,

which simply rncans that they h,wc

front fang, that arc permanently erect.

The other major group of venomous

s11,1kcs, the 11011-Austr,1lian vipers ,111d

pit vipers (family Vipcrid,1c), have

hino-cd front fangs that can fold back in::-, 
� the mouth. This 

venom-delivery sys­
tc111, known ,is 
'so lcnoglyphous', 

water. the sc.1 snake 
display the most 
,oplmtic1ted ad,1pra­
tiom for an aquatic 
life. and they are high­
ly venomous 1 

Sea rn,1ke, are mern­
ber of one of the rwo 
major groups of \'en­
omous snakes-the 
family Elapidae. Apart 

are co111pletely 

111arine-they 

never, wil tingly
)

co111e on land. 

allow, the fangs of 
vipcrids to be much 
longer th,1n thmc of
clapids. (If elapids
had long erect fangs,
they would stab
thc111,clve, 111 the
lower j,1w 1)

Elapid snakes arc a 
large and diverse 
component of the 
modern rnakc fauna. from ea snakes, 

elapids include virtu-
ally all the venomous land snakes in 
Au tralia such as the death adders, tiger 
snakes. taipam, brown snakes, and also 
the African mambas, the African and 
Asian cobras, the Asian kraits, and the 

With some 61 gen­
era and more than 300 species, they 
represent approximately ten per cent of 
the world's living snake species and 
111ore than 50 per cent of the world's 
species of veno111ous snakes. The 17 

The author examining a Yellow-bellied Sea Snake (Pelamis platurusl. 
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gencr,1 of ,c,1 ,11,1h·, ,1rc ,1 ,1gmficrnt p,nt 
of till', dt\'Cl"',Jt). 

We crnnot ,1mpl� rdt:r to .111 the ,e,1 
,n,1kc, under the one b,1nner. though. 
The ,e,1 ,n, 1ke, 1110,t Au,tr.tlt.rns \\·oitld 
be fa1rnlt.1r wnh .ire the ·true· ,c'<l 
m,1ke,. True \L'.l ,n,lKL'' .ire .1bu11d.rnt on 
cor.1 1 red:, 111 tlw \\ ,lrtll \\,ttcr, .1round 
northern Au,tr.tlu. .rnd tl,o l c11 
Cu111c,1, lndo11c,1,1. tllL' J>h1ltpp1nc's .1nd 
. 111 of \outh-F.t,t ,1,1. ,\ t \\ ,pcctt'' 
occur ,1, Cir \\·c,t ,ts Lill' J>n,1 1 Culf,111d 
,l\ t:1r c,1,t ,1, ITc11ch l\ih 11c, 1 lll'rc 1' 
only 011c specie, th.n c,tc !, bcnind 
thc,c border, ti ll ' Ycllo\\ ·!lied �c.t
Sn,ikc ( J >clc1111 11s 11/c1111111s) .u I n 1, the 

N 1\ I lJ IU \ lJ \I 1, \ I I \ \\ I I R '1111' 
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only open-water or pelagic species. It 1s 
found Ill \\armer waters from the cast 
coast of Africa to the west coast of 
Norrh ,md Centr,11 America m the 
Paufic ,llld I 11d1a11 Occam. o sea 
snakes are known to occur 111 the 
Atlantic Ocean.

I he true sea snakes are a morpholog­
Ieally d1n:rsc group wILh 16 genera ,111d
alinost (i() species, .ilthough the number
of genera recognised vanes ,1mo11g
author1t1es. 'I rue sc.i snakes are corn
pll'tcly m,mnc they never, w1llmgly,

conie 011 l.md. ·1 hey ,ire born 111 the 

ocl'an (they give h1nh to live young) 
,tnd thL·y die 111 the oce.111. 1 lowevn, 

NA I l IU A lJ S I RA I I A WI N I I R 2 O o 2 

thl' other 111aJOr group of se,1 s11,1ke,, 

'" hile snll superbly ad,1pted to 111,mne 

life, IS llOt SO fully COllllllltted. f he ,e,1

kr,1m comprise only five fornully

described species 111 the one genm Lar1-

c,111d,1. �ea kr,11ts spend 111mt of their

u111e ,ll ,ea, but they co111c on land co lay

eggs ,111d to rest. One ,1wne, even lives

111 ,l br,lt k1,h l.1ke. 

S
I A \NAKI'>. 1 IKI Al I \f\.AKI '>, '\ltl 

t,1n11vorL",. Most spend their u111e

hunting for fish, eels, cr,1b, ,rnd ,quid,

,1rou11d t or,11 reef,, ,1ltlwugh ,0111e

spet IL''> venture 111to 111orc open ,, ,llL'r,.

L'\'L'Il 111to br.1t k1,h ",llL'I 111,111gro,·c

This is a Blue-banded Sea Krail (Laticauda 

laticaudata) from Ambon, Indonesia hunting for 

its prey in a coral reef. Sea kraits are very good 

at pulling eels out of their dens. 
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I lll.,r notL'Ill \'L'IHlill 111,1ke, ll L'.l\· 1rc,1,. r . 
. ) ,uhdue their r1sr ,llld ,hpJlL'I'\ IL'I ll 

Sl1111e ,nL'UL'' ,ll'L' h1ghh- ,peu,1h,edpre'\. • r • 
11 lr rhc\· c.H. I or l''\,1111plc 111,111\ 

Ill \\ ' . , 'l'L'l"I 1h,c 011 eel, or "11,ill gob,spt'l IL\ ' _ • 
f\ pc fi,he, rh,1r rl1L'\ ,c11e fro111 L re, IL l'\
111 thL ' cor,11. 7 hreL' ,pL·c1e, h,1\·e e\ e11

1. ,l1 fir 1' ro ,1wu,1h,c 011 .1 diet of (T(.)J l • • 

"' I\ 1·,,h e""' .111d ,11ice rhc1r pre, L,111 't 
Oil �::-, . 

t',opc or bnc. rhc\ h,1n· lo,r \ 1rru.ilh .111 
ot' rliL·,r 110\\ -111111L'CL'\\,ln teeth 111 the 
pr{ll't'\S, 

c,1 ,11.ike, h,1\'L' e\ ohL·d 111,llly ,1d.1pt.1-
non, ti.1r rhe1r 111.ir111t· e'\l\te11ce. I or 
t'\,llllf'k ,111 ,e.1 "1.1h·, h,1\·e \·,1he, 011 
rhcll' m1,rnk ,llld 011 for111 .1 tight ,e.1I 
.iround 1hc1r 111011th, \\ hen rhcy d1\'l' ro 
keep our \\.ltl'r. M,111\ .1l,o h,l\'c 'PL'U,11 
,,1]r-,ecrcn11g gl.111d, 111 1he1r Im\ er J,l\\ 

True sea snakes, like these Olive Sea Snakes 
(Aipysurus Jaevis), even do their elaborate 
courtship rituals in the sea. 

SOME SPECIES 

di/ Jc to 111orc tlw11 

50 111ctrcs (111d 

t/1cy ((111 Sf(1)1 

1111dcr 11'(1 fer _for 111orc 

f/,(111 (111 hour. 

to Lk,1I \\ 1th the L'\:CL'" ,.ilr 111 rhc,r c11\·1r 
011111cm. 1 lwy h,l\'L' ,l \'l'I'\ l.irgc lung 
(1110,t ,11.1kL'' h,1\·c .1u,r onL') to help \\ nh 
di\ 111g .rnd buoy ,11Ky co11rrol. but they 
c.rn .il,o .1h,orb o:-,.ygc11 through rhe,r
,km. 1 hL'\ .ire .1l,o ,1hle ro comrol hm\
111uch blood goe, rn the lung, or ,km to
fine tune their O'\\ gen b.il.11Ke. l h"
.1l lm\ , ,0111e ,pl'c1c, to dl\·e to more
rh,111 :'i( l IllL'tre, bclm\ the \\ ,Her ,urface.

.rnd they c,lll ,t,1y undn \\ ,llL'r for more 
th,111 ,111 hour. �L'.I ,11,1kt:, mm·e ,111u­
,o,d.1lly like l.rnd \ll.lke,. but m,te,1d of" 
h.1,·111g \\'Ide belly ,ole, to gr,1b onto
the ground ,ur(ILL'. their belly '>L,1lc, ,Ire
, 1rtu,1lly the ,,1111e \Ill' ,1, the other body
,L,1k,, ,rnd they propel thc,rnclw,
through rhe \\ ,Her 111th their p,1ddlc­
,h,1ped t,1d.

I he long h,t of morpholog1L,1I ,1d,1p­
t,mom to h(e 111 the ,e,1 h,1, m.1de It d1f­
fiuilr co undcr,t.rnd \\'here l'\:,lLtly the 
,e.1 \11.lke, c.1111e from. Which ,11.1h·,, for 
c,.1111ple .. ire their clo,c,t rd,1t1 1·c,? And 
1\ h1ch p,1rt of the \ 1·orld did they fir,t 
enll\'l'? 

lr\ been k11m111 for 11·ell m·er l!Hl 
ye.ir, tl1.1t the ,c.1 ,11,1ke, ,h,11-c the ·pro­
teroglyphou, · ,·enom-deh\'l'n ,y,tcm 
111th rhe Lrnd-b,1,ed d.1p1d,. I )e,pne the 
1:1n rl1.1t the clme rel.momh1p bet 11ce11 
Lrnd .111d m,1r111c cl.1p1d, 11,1, 1de11ntied -
long .1go. e 1·olut1011.1ry rel.1t1omh1p, -

The Black · d . . · ) · one of the only 'true' sea snakes that spends most of its time in very shallow waters -nnge Mangrove Snake (Hydrelaps darw1mens1s is aod mud flats like this.
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,1mo11g the m,lJOr dap1d lmc,1gcs haw 

been tl1L' subject of much dcb,itc. Prior 

to the l.ite 1960s. all cLw,1fic.1t1011 

schc111c, ,1111ply broke eL1p1ds up 1mo 
l.111d forim \'l'r,u, lll,lrlllC f<.)nm. All or

the \L'.l s11,1lc, \\'ere pi.iced 111 their 0\\'11

family I l\'dropl111dac, and g1ve11 cqu1v,1-

le11t t.r,011om1c r,rnk to the l.111d cl.1p1ds,

,, h1ch ,,·c1-e pi.iced 111 the t:11111ly El.1p1-
d,1e. ·ome \\'orkers e\'ell put the fiw

speoes of sc.i kr,1its in their O\\'n fa1111ly
L1t1c.1ud1d,1c. But these c!.1,sificit1011

,chcmc, did not ,1Ccur,1tely reflect the

e,·olut1011.1ry rc!.1t1omh1ps of sc,1 s11,1kcs.

It did not emphasise to \\'h1ch other

group of ,11,1kes the e,1 ,11.1kes \\'ere

rel,ited.

Work began m earnest in the l Wi(h Lo 

rry to ,orr our the relat1omhip, of ,e.1 

,11.1kL·,. ,rnd thm their ong1m. B.1sed 

largely on a11aro1111cal studies by S.1m 

lcDo\\'ell (Rutger, U111\Trs1ry. USA). 

sea kram .111d the true sea s11,1ke, \\'ere 

,hm,·11 ro be 1110,r clmely re!.1red ro rhe 

Ausrr,1'1,111 land elap1ds. Mcl)o\\'ell 

recog1med a maJor subd1\'1s1on 111 elap1d 

snakes. He broke elap1ds up 111ro the 

110\\' well-kno\\'n groups called 'p,1!.1t1ne 

erectors' ,111d ·palat1ne dragger,'. 

(Although nor parncularly de,cnpm'l'. 

the terms refer ro the d1rect1on of 

mm-emenr of the p,1!.1t111e bonL' 111 the

uppcr Ja,,·.) The 'p,1l.n1nc erector' group

111cludes all !.rnd el.1p1tb 111 the e,,.

World, Afr1ci, A",1 ,111d South-l:.,l\t

As1,1, plus rhe ,e,1 kr,1n,. ·1 he 'p,d,1t111e

dr.1ggcr' group 111clude, .111 the Au,

Lr,1lia11 ,u1d Melanc,1,111 l.111d e!.1p1d, .111d

true ,L'<l rn.1ke,. Mcl)owell co11S1tkred

rhe ,L·,1 kr.11r, to ,h.1re ,1 closcr rel.1t1011

sl11p ,,·1rh A,1,111 ,rnd A111enc.111 nJr,11

s11.1ke, th.111 with true ,e.1 "1.1ke,, \\'h1ch

he thouuht ,,·ere more clo,el)· rel.ned ro
,., 

A ustr,1li.111 land eL1p1tk
Wnh rhe exception of the c\'olut1011 

ary re!.1t1011sh1p, of rhe ,c,1 kr.11t,, 

Mcl)o\\'ell\ propmed split 111ro tl1e,e 

rwo major elap1d li11e,1gc, h.1, been con­

firmed by diverse data sets 111cludmg 
,·e110111 protein sequences ,rnd 1111to­

chondn,1l I) A sequences. We ,11,o 

now kno\\' rh,1r the true se,1 sn,1kcs ,111d 

the ,e,1 kr.1m form L wo ,-er) d1,rmct 

groups of sea sn,1les and. \\'h1k die\' 

,h,1rc m.iny adaprat1om for 111.irme life. 

the two groups ,1re nor c,1ch other\ 

clmest relatives. lmte,1d tlie) ha,·c 

evolved independently from l.rnd 

sn,1kes. 

S
O WI ll lU 1)11) 11 ll I RUL ',l 1\ ',l\.>\h.l ',

and se.i kram come fi-0111? for the 

A Turtle-headed Sea Snake (Emyclocepha/11s an,111/atusl hunts for fish among the coral reefs. 

68 '\/ \ I l ll I \ l s I l \ I I \ \\ 11 



true ,e.1 ,11.1h·,. the L'\ tdl'lll L' po111t, to 
the dl\·n,L' r.1d1.1t1011 of Au,tr.tlun ,rnd 

-rn Cum l' Ill l'l.1p1Lk About h.tlf of thl' 
Lmd \ILtkl', 111 our Amrr.110 P.1pu.111
'p,tl,1t111e dr 1ggLT

0 

r.tdt.llIOII l.1, L'gg,. but
the other IJ.tlf gt\L' birth to ltn· \'<ll til<' 

. ::-, 

\'IY1p.1rom . \\'e nm, knm, th tt tl1L·
'rue ,e,1 11,lkl', .ire rlmL·h rl'Lttl'll lO till' 
l\·e-hLJrmg L'l.1p1d -11.1h·, 01· Amtr.tl1,1 
llld :--.:l'\\ (,Ullll',I. ,llld thl'rl' h,t, bl'L'll 
mudl \\ ork to tn ,llld di-L m L'r \\ l11t h 
pec,til Lind , 11.1k:. rL'prL''L'llt, thl'11 t lo,­

,,t liYmg rl'l,Ht\ l' I or .1 long tlllll' ,·.11 1 
om \\ ork · · I I · t 1 , 1.1n· polllll't to thl' \\ ,ttn 
IO\Il)g llg k , , ll \II.I l'\ ,l\ ,I po,,1bk l ,llldt 
d,ite hut I • lllllot 1ondr1,tl I) A d.1t,1 h,1n· 
ho,\ ll tl1.1t. \\ hill' thl' llgn -11.1h·, ,m 

reJat1\ eh I I I . , l <l'il' \ rL' ,ttl'd to trll l' ,l·.1 
n,1h'i, th .. . I t tt 1, ,lll<ll ll'r, k"L"r-kno,, 11 
rou11 tl ' l,ll 1J'Pl', tr, to hL· L lml'r. I ht

I'] II \I} ,k. r I l 'i O l ll' gl'llll\ f fr1111,1 /H' II\ l in '\1,111111 I 
• 

� Ill( othl'r \\l'l trl',I\ 111 l', t,t 
n ,\tht1.d1 t I·. I 

\J 
• llt 111g 111<1,th 011 frog, 

I >o1\ ·II I 
' 

� n,t pottlll'd out thl' t lmt'I 

I II I \l I< '\ I I \ \\ I I I ll , 

TRUE SEA SNAKES 

{l re closely re/a tcrl

to tl1c /i11c-/Jcari11g

clapirl S/l{lA!l'S C!f 

Austmlia mu! 

t\
T

c111 Gu incl1. 

rd.1t1011-h1p ot thl'St' ·,\\ .1 111p ,11,1kt< to 

llllt' ,L·.1 ,11,1h, 111 tl1t I 'JI,! 1,. hut tl11, ,, 

,ull .111 ,trl',l ot ,ltll\ t' rc,t·.m h It /lc1111-

,1,111, 'IWt tt·, do pr(l\ l' l<l ht thl
' rc,d 

lo11g l<hl l.llld rl'I llt \l'' t(l lt lit' ,e.1 

,111kt·,. ,ll It l'il ll \\ t!I hL· \,ltt,I\ !Ilg ((l 

k11<1\\ th.tt tilt' t lo,t''1 1 d.1t1\l' dnt·, 

,1,end I lot o! t llllt 111 or lit 11 \\ .1tt·1. 

l\ut th111g, .,re Jl(lt '" ,1111pk lrn tl1t· 

,t·,1 k 1.11t,. \\ l11!t \\l' d(l k1101, th tt till' 

t! (lsl'\l n·lttl\t'' (l f ,t'l kr ut, ,Ill' ll(ll thl' 

This Stoke's Sea Snake (Astrotia stokesit) 

has a large lump in its belly from its most 

recent meal. 

trLIL' \l',l ,11.tkl's. \{)r\Illg <ll!l \\ hit h i.lnd 

,11.1!..e, .ire thl' t IP,t'\l rd.m,·t·, h 1, bet'll 

dllilt ult A, ,, 1th true ,t·.1 ,11.1kn .• id,lf' 

t.ltlOll\ for ,l lll,lrllll' hti: h,l\l 111,ldt' It 

d t flit lllt [(l l!se ,11\,l[(llll\ ,l\ the h,l\l\ t<l 

e, du.lte rd .1tH111,h1p,. 1lt·t.1u,t· ,it th1,. 

the st'.l kr,11t, h.1,·t· ht·t·n the ,uhJt t l nt· 

t llillllHI.tl t l\<lllllillit tkh.He. ,111d their 

.llil 111ut·, .ire ,till lllll tulh ,<nlt'd ,nit 

1 lll \\t\t'r. 111, rt'tt'Ill lllll<lt IHlltdr1.tl 

I) \ d,1t,1 h.1n· ,IH 1\\ 11 t Pll\ lilt 111gh 

th,ll '\ It I )p,, L'll. ,, hP lu111pt·d ,t· 1 k1 ,11t, 

,, 1th tht· ll<lll \u\l1.d1.1ll , nhr.1, 111d 

L <lr,tl ,11,1kl',. ,, 1, ,, r<lllg. 111d \\l' 11,1,, ,ll 

k.lst ktHl\\ th,tt till' st',l kt.llh ,trl' llHlsl 

t l<lsl'h rl'l.ltt',I l< 1 q.;g l.1, 111µ l.111d t'l.1p1d, 

tll tht· \11,tt,tl(l P.tpu.111 rcgt<lll. I hl' sl' t 

k r.11ts t .111 ht· thnuglll <ll ,1, 'ulll'ttllt',lt 

, tlt' or 'tr 1 11,1t1<lll tl' ht l \\ l'L'll tl1t· \,1.111 

,tllll \11,tr.tl 1 .u1 l.111d t·l.1p1d,. I ht·\ h l \t' 

IHI\\ hn·ll pl.tt ed. tn t thl' tll<llllt'tll .ll 
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The venomous Australian Black-bellied 

Swamp Snake (Hemiaspsis signata) may be 

the closest living terrestrial relative to the true 

sea snakes. 

k.1,t. Ill rhl' ,ubt:11rnly I lydroph11ll,ll'. 
,, l11ch 11 lclt1dl', .111 the Amtralo-l'.1pu.11l 
L111d L'i.1p1d, .111d thl' true ,e,1 ,IJ.lkl',. 

\Vh.H dol', .111 chi, llll',111? Well (i.)r Olll'
ch1llg. It Illl'.llt, ch.n ·,c.1-,1J,1k111L'\\

. 
h.1,

L'\"Oh-L'd (\\ l(L' llltkpL'lllklltiy Ill Chl' 
Amrr.ilo-P.1pu.11l rl'g1011 ,111d 111 chl' 
d.1p1d group. We c.111 look ,H chL· ong111 
of '>L '.1 ,11.1h,, ill .111other w.1y roo-from 
.1 b1ogl'ogr,1ph1c.1l sl'IJ\l'. Dc,p1re thl' 
grL'.lt morpholog1c.1l dI\"L'P,Ity l'\"Idl'IH Ill 
thl' All\cr,1lo-P.1pua11 land el.1p1d, ,rnd sl',1 

sll,1h·,. 111,· I) 1A daca ,how th.1t thi, 
group (thl' ,ub(1mily Hydropl1111l,1L') 
reprc,e11t, ,1 coll1p.1r,1ti,-ely rl'cent r,1di,1-
t1011 denn·d from A,1,111 .111ce,tor,. fol­
k)\\ 111g thl' colli,ioIJ of the All\tr,1h,111 
.rnd ,1,111 tl'cto111c plate, ,1bout 20 1J11l­
ho11 YL'.ir, ,1go. The e,·olucio1J,1ry trl'L', 
ge11er,1ted ti-0111 the,e I) A d,1ta ,ho" 
"h.1t c.11J hl' calll'd a ·,cepp111g-,tOIJL' 0 

pattern of 1m·,1,101J ti-0111 thc,L' A,1 ,rn 
,111ce,tor,. Thi, ,imply me,111, th,H. ,1, 
new ,pec1e, 1110,·ed i11to the ,1rl',1 . they 
ldi: dl',cl'11d,111t, 011 i,land, (the 
�olomom. FIJI. l'\\' Cu11Je,1) .1, thl'y 
co11t111ued thl'1r colo11i<,,1t1011. The \cep­
p111g-,to1Je b1ogL·ogr,1ph1cal p,1ttn1J 
m,1tche, 111cely with wlut 1, knowIJ of 
the geolog1cal lmcory of the reg101J. 

Au,n·,1h,1 1, thought co h,1,-e brokl'IJ off 
from the ,outhnll ,uperco11t11 le11t 
CoIJd\\ ,111,1 .1pprox1marely (i(l millioIJ 
)'L',lr, ,1go. All\tr,1'1,1. L'\\' Cuim-.1 and 
othn ,I\\OC1,1ted i,L111d, cheIJ drifted 
tcl\\ ,ird A,1 ,1 Ill rd,1t1,·e 1,ol.1t1011 fro1J1 
other LOlltlllL'IJt, uIJtil they rl',tched 
\ouch-L1,t A,1,111 1,la11d, ,1pprox 1111,1tl'I) 
I:'> million yc.1r, , 1go. I lowe,·er. thl' 
colo1J1,,1t101J of the All\tr.1lo-l'.1pu.11J 
rl'g101J m.1y h,1\"L' h,1ppe1Jed L'.lrlil'r. I he 
All\tr,1lo-P,1pu,11J L111dm,1'>\ ",1, preceded 
b) ,1 \LTIL'\ of 1,lalld, ch,ll h,I\"L' \llll L' 
J<>llll'd the L'\\ Cu11JL'.lll or A,uIJ l.111d­
m,1'>\e,. Thi, m.iy ha\'e ,1llmved e.1rly
colo1J1,,1t10ll by ,111ce,tor, of A mtr.do
P.1pu,11J l'i.1p1d, from A,1,1. It 1, \\ Orth
lllL'11t1011111g hne the 111tcrmed1,1te 
11.nurL' of the ,e.1 kr,11c, Ill en 111, of their
degree of \e,1 ,11.1k111e\\·. Mokt ul.1r d.n.1 

t k.1rl) UllllL' the geIJu, L,111c,111d,1 "1th
the Au,tr.do J >.1pu.1ll laIJd L·l.1p1d, .11Jd '>L'.I
\IJ,1ke, (,ilthough ,111 e,1rl) ofF,hoot of tlm
r.1d1,1t1oll), "h1k the ,111,1ton1H ,il ,tutlre, 
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of Mcl)m,"t:11 ,ugge,t the ,e.1 kr.11r, \1t' 
,0111ewhne lwt\\'L'L'll their ,1.1t1c 
.mce,rcir, .111d the u,tr.do-P.1pu.rn 
d.1p1d,. If rilL' '>L '.l kr.11t, rL'.illy .ire 111ter
med1,lle (which 1, .11,o ,upporcnl h) rlw
\cepp111g-,ro11e · p.1ttL'rll of Ill\".1\1011).
thl'IJ thl', lend, ,upport ro ,Ill .1m.1111Jg
1dc.1 propmed 111 the I<):)(!\ hy ( :.mh
UIJderwood ,H thL· Briu,h Mu,L'lllll
( .nur.il I I l\tory).

Undn\\ ood pmrul.1ted th.1r pnh.1p, 
the Amtr.do J > .1pu.111 L'i.1p1d, (.111d th ll\ 
true \L'.I \ll,lkL'\ ,l\ \\ L'll) \\lTL' den, ed 
from .111 ,11ire,ro1 th.1t \\\ ,llJJ to our 
rL·g1011 fro1JJ A,1.1! 1lt I )m, ell .d,o L on 
,1tkred tin, pm,1hrl1t, 111 In, lOillp.11 
1,om of '>L'.I kr.11t, \\ 1th l.111d h.1,ed 
ML·l.11tL'\l,\Jl L'l.1p1d,. If tl IIL', tllL'll thL' 

e,·olut1oll,II"\' ,cL'll,1r10 ll11ghc gP ,rnm·­

th111g lrkl' ·tlm. ll L',irh ,t'.J kr.llt-hkc 

,n.1kl' s\\ ,1111 co thl' \u,n 11.111 rq!;I011

from \ouch 1-.ist ,1.111 1,l.u k lnr 1.iml.

,llld thL'll prnL°L'eLkd tP en , t' 1mll rhc 

"Ilk , ,Irlt't\ o( ,·L'1HlllHH1, d.1p1d Lind

,11.1kL·, "L' h.1,·L' cod.1, .1 rL'tllI ll frL)lll rhc

\L'.I! h O\\ 11 d.1t.1. "Ink not pw\ldnig
. ,_ 

I . ii, do11 ·rproof lor t 11, ,L e11 .1r10. Lt'I 111 
d1,coullt 1t. l llLkcd. rln, ,L·cn rill ()tkr, '1 

I I I I I 1tnin:r-re ,lll\"L'h ,1111pk .. Ii )L'I( ll� l L ()I 
' \ •l1n1d,,1.11. L'\pl.u1.1t1011 fpr IHl\\ ,1 1m t · r 

I �rhcIJJH.!;ht h.1,·e (l()ssed \\ ,dl.1L °t' Jilt 

tk:p CJL'IJL h het\\ eL'll B.1h .m,1 I oinbok.

\\ h1L h h.1' ,IL°tt·d .1, .1 ,rnin b.HTll'r ni

L'\l h,ll l"t' hl't\\ L'L'll \()lilt' ,.., 
Au,rr.ilo l'.1pu.111 r1u11.1,. 

( 'k,1rl,, thl' c,·olut1P11 .1n 

\ ,1.J[ll ,111d 

, 1 1 il �002 
1'- \ I l ll I \ l \ I ll \ I I \ \\ ' 



:;r.1ph1t lmtor) of l'l.1p1d ,11.1kl', .• rnd '>L'.l 
1n,1kn 111 p.1rnluL1r. 1, t·ompliL,ltl'd. 
Whl· I· I 1 L t lt L ,1u .1v,11l,1bk today ,upport 
the lll,lJor d1, 1,1011 hl

't,,·t·t·n thl' A u,tr,ilo-
1',ipu,m Lmd el.1p1tk trul' ,e.1 ,11,1kt·, .111d 
ic.i kr,im 011 til l' ont· h.md .• 111d l ohr.1, 
,md rnr,il "1,1kt·, 011 thl

' other-thl
'rl' 1, 

,nil 1 lrL·111 · I ' <.:Ill ou, .m10u11t of work to hl'
donc lo f II I u } lllll er,und the orig1m of 
our \'l'nomou, ,11.1kl',. 

• 

fUJlTHER READING 
//, ,1/11•0/c I I I 'J'J(l L k , • , , >l',I '>11,l l'\ 
I 1111'!'1<1/)' cl/ \ 
\yd11ry. 
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Kc,i�I,, I\, / 'J< '18 .\ Iola11/<1r J'l,)'lc\\!1'11)' cl( 
,/,1p1d 11a'•,· I I 

" ,111, ,1 fcl11.1i, ,·1111io11 of tl1C·i1 

', I It \ I I ,\ \\ I N I I It '<1 <1 ' 

h1cll!CCl\!l•l/ l/11r l,istc>I)'- 1310I. J I 11111. \oc. 
r-, L , -- .!03. 

/-.:cell!/,, J. S., S/1111c, I<.. l- f),l1111,·ll,111, S., 

/ 998. J>l,y/,ll!Cll('/i( 1- cl,1111lll.\lllJ'-' ,,( 
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ri- 8 /. 

/,cc>!!/,, JS, \(c>/1, / .• I.II' l. \(,111/clll, 
/.I)., .!()//() .\ /cl/rc1t/,11 /'/,)'/tll!C'II)' cl( 
1•11•11>,lfc>11., 111.,11,i/1,111 cl,11>1d .,11,1k·cs 

,1fl1111//1'.\ cl/ 'I l h1op,1,· .Itl'ICl'I" 1s,,,,,,

/ '18/1/ ,111d 'I )n·,tl.d1.1 · t orn11.n.1 
(',,l,/c:l!cl, un-), 11111/1 drs,11p11c>11 4

,1 11,·11•gc111/\. J /ool. I ond .!i.!· 
i I-; i.!ri 

< L, 

( .. • ·,> A. ,,. .. ..

.._-

Slc>ll'i11sk1, J. l- J-.:r,,g/1, J. S., .!()()()_ 

J>l,y/,,l!c11c11( 1cl,11i,,wl111l., ,f cl,11>1d .,11,1kcs 

/,,1scd ,,11 q•1c>(/11c,111r h 1111 /),\·. I sC,Jllrnff.,. 

lokt. l'h� logl'n. Lrnl. / i: I.,-_/ fi../. 

l)R '.-il (l l I 1--:1 ()(,11 1\ \ \1 l\.l(llt 
I I l I UIU It I'-. I:\ l ll L I I( l"- \R\ 131< ll l l(,\ 
IN 1111 '.-il ll(l ()I (ll l3lll\N\ \Nil 
/()()1 ()(,\, •\l\.ll(\l"-.\ 1'-.llt lll 1111 
Cit\l>L\11 l'IUlC,lt\\11"- h ()Ill<,\. 

r\<lll llll"- \Nl>SY\ 11\\\lll \. \I 1111 
AL\ IR\11\1\. \ll(l \I "-1\ IR\II \  Ill\ 
\\\IN \Rl \ lll Rl \l \ltlll l ll'-.(IR"-\ 1111 
l \<lll ll<l"-\lt\ RII \llll "-\llll'\(ll 

AU'>IR.\11\"- \"-llAlltll \"- \ 1"-tl\llll\ 
\N \1,1 \ \'\.I> 111 l '\I \ Ill l I 11 \It ll I ( l I \R
\'-.I> \lllRl'lllll (l(,ll \I l>.\ I \ Ill \lllllU\\ 
1111 \I l'ltl llll I \I\. 
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beech 
seasons 

BY ROBERT BLAKERS 
Nature Focus 

Autumn: 

Deciduous Beech (Nothofagus gunnitl, Tasmania.
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Winter: 

Deciduous Beech (Nothofagus g111111i1), Tasmania. 
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Spring/Summer: 

Deciduous Beech (Nothofagus gunnii). Tasmania. 
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Forest scene. Tasmania. 
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THE SFCRET LIFE OF PLA TS 

Flesh-eating Algae 
Pfic,tcria is ,1 /,c11(�11 prcdi1ror, /,111 011cc it co1J1cs i11ro 

(0/1/clCT 111i1/, /i11i11,�_fis/,, if (11/'1/S /lclSl)', 

] 111( I If VF It WAY YOU I OOK 

at IC, this i, a grn<.:",omc talc. 
Wnh over �() differem gu1,­

c, and ,l cr,l\'1ng for live fle,h, you arc 
exc med for piccu ring a ,cri,1I 
ho111oeop,1th rather than a micrmcop1c 
marine alg,1. R.esearch 011 l�/1cs1cric1 (pro­
nounced fea,-T l::.Elt-ce-uh) ha, revolu­
no111,ed our vtC\\' of the algal world, 
and ,bocked ,c1enci,cs ,1cros, the globe. 

"I he two known l�/1c.11cric1 ,pecie, (/> 
piscicida and /> s/111111111c1yc1c) ,11-c member, 
of ,1 ,had7 group of creawre, ullcd 
dmotl1gcll,1tc,. I h1, d1vcr,c group of 
u111lclluL1r alg.1c 1, re,pom1blc for 'red 
ndc,'-,1 menace co ma11k111d ,111cc pn 
hap, the time of Mme, who, Lo prm·l· 

the power of hi, god, reputedly turned 
the water in the River de to blood. A 
more ,ccul.1r cxpLrnat1011 for chi, 
colour,1t1011 and the rc,ulung tt,h de,1th, 
,111d ,tench i, toxic po1,011111g c.1u,cd by 
.1 ,urge m the di11otl1gelLHL' popul.wom. 
One notorious ex,1111plc th,n h,1, COll1L' 
ro light 111 recem ye.11"', 1, p,1r,1lyc1c ,hell­
fi,h po1,011i11g, wh ich 0Lcur, \\ hen 
d111oflagcll.ne cox1m build up 1m1de 
,hellf,,h to level, that c111 kill hu111,111,. 
I )111ofl.1gellacc bloo1m ,llT lllCl'L'.1\111g 111
frequency, mcemny ,llld d1,trihuuo11 
,1rou11d the \\ orld, ,111d l>J,c.,1c11,1 1, but
the 1.ne,L 11u11dL''>t,1L1011 01· th1, 1mr 1gu111g
hut d,111gerom b,rnd of .1lg,1e. 

I hL' P/1cs1cri,1 ,tor) beg1m 111 P,unlico 

BY TIM ENTWISLE 

16 

A scanning electron micrograph of a Pfiesteria 
piscicida cyst with scales and bracts (hair-like 
extensions). The maximum diameter with the 
bracts is nine micrometres. 

--

Estuary, onh Carolma. Smee the mid 
I 98!lo;, local f11,hcrmcn had accused 

industry of polluting the estuary, and
poisomng milliom of finned fish and 
1,hellfio;h every sum111cr and autumn­
the 'fish kill 1,c,1,011' a, it 1, called. Then 
111 1991 l�f1cstcric1 was discovered, and it 
seemed indu1,try wao; off the hook. Ac a 
Chnstm,1'> p,1rty that year hmced by the 
State\ l)epartmcnc of E11v1ronmenc, 
Health and acural ltesources. mdmcry 
officials were coasted and Mother 

ature cook the rap. 
13ut the celebr,1tiom were short-lived. 

A team of sc1cnt1\t\ at orth Carolina 

Scace Univernty found �{iCS1cric1 thrived 
in \\'aters nch 111 agnculcural run-off. 
human se\\'age ,rnd other ammal \\·asces. 
T he Department, unnen-cd, demanded 
ten years of data before the hnk 
bct\\'een �f,c.11cri,1 and fi h deaths, and 
bet\\'een polluc1011 and l�fics1cri,1, \\'Ould 
be accepted. 

The ,cientl'>t'> cont1nued their 
research, de1,pice attack, on their credi­
bility ,1nd with key fundlllg \\·ithdr,1\\'ll. 
Eventually the face, \\"On out, but there 
is still ,rn undercurrem of d1stnm ,md 
scepticism. l�{ic.11cri,1 1, no longer Jmt ,1 
local iv;ue on the AcLrnnc coast of 

orch Americ.1 . A, 1, the p,1ttern \nth 
111.1rine pests, this ,1lg,1 h,1s \pre,1d' to 

northern Europe, cw Ze,1Lrnd. ,rnd 

most 1Tce11tly Ta1,rna11ia. In August 
200 I, /�/1c.11cri,1 \\".ls detected 111 the 
Huon fatu,iry 11e,1r I lobart, ,rnd soon 
,1fcer at Tr1,1bun11,1 on the t,1te"., e,1,r 
C0,1\t. 

Whether 1t \\\1\ tr,1mponed lll\lde 
shclltt,h, 111 b,1ILM \\ ,lter. or .1lre,1d� ,1 

11,ltt\'e of our e,tu,1r1e,, 1, u11k110\\ n. Of 

concern 1, th,1t l�f,cs1c 11,1 ,1ppe,1!"', co h,1\·e 

been 1-e,1dent 111 the J >,rn1hco ,1re,1 for 
thOLl\,llllh of )'L',11"', ,l\ ,1 11011-CO:>.IC pred.1-
tor or, ,ll 111mc, ,1 ktlkr of ,111,ill number, 
of fi,h. A group of ,pen,1h,r, from 
CS! 1(0, u1m·L'r,1t\, "0\'L'rn111e11t .rnd rill' 

. :,, 

shcllt,,h 111dmtn .. ire l lllTL'll(I� \\ ork1ng 
to decer111111c \\ hethn J>J,c,1c11,1 1, 11,1t1\·e 
or \\ ,1\ n1troduccd to l ,1,111.1111,1. ,rnd 
ho\\ \\ 1dc,pre,1d ll 1, 111 Au,tr,1 lun 
\\ ,Her,. 

A 111.1_1or ch,illenge tor rL',L",1rchcr, h,1, 
been to u11r,1\·l'i the lik h1,wn 01· l�/ic.,-
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111;,1 I Im ,upcr ch,1111ekon h,1, the ,1btl­
tt\ ro lllOrph tilt() ,1 d1,·cr,e ,ltT,l) of free 
'" tlllllllng tl1gdl.1ted eel". ,lugg1,h 
.rnioebo1d form,. ,1, "·di ,1, re,t,Ulll 
c,,r,. 1 11 ,1ze. th1, org,1111,n1 cm r,mge 

from ,lll,1lkr rl1.1n .1 blood cell to .1ltnmt 
rhc rh1ck11L'" of .1 hum.1n h,11r. l�eg.ml-
111,, 1r, 11utritton. 1t·, ,1 "hnk new ,111d 

,., 

,·on1phcned ,ron·. 
;\ \o,tlY / >ficstcn,1 1, ,1 benign pred,itor. 

..:.1prunng other 1rncrmcop1C ,1lg,1e. But 
,rnce tt come, 111to cont.let \\ 1th It, mg 
ti,h. tt rurn, 11.1,ry. ·frp1c.1lly. excret,1 
from ,1 ,chool of fi,h "tll trigger the 
producno11 of CO'\tm by ,1111oebo1d .md 
tl.igelLned form,. ,md rome Ill'\\ recrutt, 
fr(;lll rhe c, ,t,. !'he CO'\tm m,1ke the fi,h 
krh.irg1c. c.1m111g the ,chool to linger. 
Tim ,1ll0\\ , nmL' for the ,1]g,1l exud,ire, 
ro puncture the ,k111 of the fi,h. dL·,tro) -
Ill'' their ,1btl1t\ to m,1111t,1111 ,lll 111tern,1l 

,., . 

,.ilr b,1Lrnce. The \\ ound, bleed openly 
.md often h,1emorrh,1ge. 

Once the fi,h ,1re 111c,1p,1nuted. /�/1cs­
ra1 c1 ,mack, the ,loughed m,ue. blood 
.md other ,ub,unce, k.1k1ng from the 
1rnumb. When the fi,h ,ire de.id. tl,1gd­
l.itc-d ,t,1ge, com·ert to ,1moebo1d form, 
and feed 011 the ti,h 1-e111,11m. Or. 1f 
mrerrupted by ,1 ,torm for example. the 
thgell,ned cdl, form protL'ct1,·e ,hell, 
md ,mk to the bottom ,1, dor 111,111t cy,t 
1rage,. Tim cJn all t,1ke pi.ice w1thm 
hour, of tir,t cont.1ct. 

Hom:·wr the b1gge,t ,hock. ,md one 
thJt kd to ,m 1mmed1,1te upgr,1d1ng of 
,.ifety prococok wa, the dfrct of the 
toxm, on un1,·er,1ty ,c.1ff. T\\ eh-e 
rt\t\lrcher, den·loped ,ore,, he,1d.iche,. 
name,1, ,tolllach er.imp,. burnmg t·ye, 
,md. m ,ewral c.1,t·,. ,1cute ,hort-tnm 
memory lo" .md kidney .md 11\'L'r dy,­
funrnon Thme 1nfected hec1me 
txtremeh leth.irg1c, ,md were un,1bk to 
pnform ,lrtthllleCtc ,l\ ,1mpk ,1, t\H) plu, 
tiio. Wh1k lllmt of the ,lt lllL' ,� mpton1, 
11Hl' rl'wr,1bk ovn nme. the ,·1ct1111, 
contmul' to ,uffn l111genng dlt:cr, on 
thl'tr tH'rvou, w,tem.

i>,trt of thl' ,�1rprt\l' ",1, that />/1c,r<·n,1 
Producl', tox1m eh.it ,1rt· c.irned 111 

111111\ltl' droplet, of ,it·m,ol unu,u,1I. 
bur llO\\' n:ported for ,1 k\\ othn to'\tt
·11�·1L'. Thl' kl')- neurotox111 produced by
A scanning electron micrograph of a toxic
;oospore of Pfiesteria piscicida in feeding mode
Peduncle or feeding organelle is extended forsuctionin th 

· · · 
1 g e contents from fish ttssue). This 
oospore is about ten micrometres in diameter.

1 R I Al \ I R ·\ I I \ \\ I"- I I R ' 111'

f >fics1c11,1 h.1, onh ITtL'lltl) been punl1 L ·d 
.111d t h.1r,1nert,L ·d. ,llld tl \I di ,0011 he 
pm,1ble to d1,1gnme the pre,L'llte of the 
tox1m. 111 hum.111, or f1,h. 

\o "here dot·, Pficsrm,1 lit 111 the food 
ch,1111; V.1rtou, m1crmcop1t org,m1,111, 
,uch ,1, nlt.ue,. rotifer, ,llld 1111crocrm­
t.1ce,1m 1, tll e.ir l�ficstc1i,1. 7 h1, m1cro­
gr.121ng h.1, ,l big 1mp.1n 011 be111g11 pop­
ul.mo11,. h·ep111g them 111 check. but 
,lpp,lrL'llt]) le\\ of ,Ill tlllp,Kt Oil tO'\IC 
one,. The role of ,hL·ll11,h 1, uncle.ir. 
,ilthough ,omc ,pt·ne, ,eL'lll to (OllCL'll­
tr.ne toxic l�ficsrcric1-,1 potL'llt1,1l n,k to 
one of- the 111.1..1or ,hdlfi,h prL'd,iror,. u,. 

The \CIL'nce of l�Jicsrcri,1 1, ltttle more 
tl1.111 .1 dL'L,ltk old .• rnd .ilrl',1dy n h,1, 
,olllL' t:lll 11lt.1r refi-.11m. I ltgh nurrtellt 
k\·c1'. ,pec1tic.1lly 111troge11 .rnd phm­
phoru,. ,t1muL1te producno11 of poten­
t1,1lly toxic ,tr,1111,. 1 lmwver. keep rl1L' 
,1 .1tcr rle.rn ,md tlo\1 111g .. rnd you 
reduce the rnJ... of ,1 l)icsrcri,1 ,nt.ick (,llld 
,1J.,o help deter :i() or ,o othn to'\tc 
d111ofl.1gell.m·, .rnd h.1rmful .1lg,1c1). 

l�fic.,rcn,1. "h1k C.llt\L' for concl'rn, i,
not yet c.1u,L' for .11.irm 111 AtMr,1h,1. 
There h,l\'L' beL'll no report, of ti,h kill, 
or hum,m tllne,, ,l\\OC1,1ted \1·1th the 
.1lg,1. ,llld .lt rim ,t,1ge 1t ,1ppe,ir, to be 
qutte be111g11. The dt'Cl'>l\'L' re,pomc of 

\L telltl\l\ ,111d m,mager, to Amtr,1lt.1 \ 
Ii r,t L 011t,1ct wnh th 1, a\l'L',0111e alg,1 
,1ugn, ,1·ell for our finure. With ,1de­
qu,ltl' proteL non of \\,Her quality ,rnd 
ro11t111u 111g ,u pport for re,t'.lrl h and 
1110111ton11g. Amtr,d1a ,hould be ,1blc to 
prewnt l�/icstcriu from turn11 1g 111co a 
tle,h -e.nmg momtl'r ,md. 1f tt dol',, will 
bl' 111 ,1 good po,1t1011 to fight it. 

F RTHER READI G 

H11rkholdc1, _f..\ I., C/,1�!!011,, I I. H. l�
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The New Encvclopedia of Mammals 

Ed. h)' D,11,id .\l.1cdo11,ild. 0:,:jiml ( 'ui11crsil)' />rcss, I 'if.. 200 I, 93 01 11 1- /J 5. OOnp

T 
iii'-, llUOK I'-, NlHI II c; ..,, IOIU 01 lllUI I IA ·, I I have been ,1 long-term mcr of

M,1cdonald\ cwo-volu!lle I 98-l edition of Luryclopcdi11 ,!( u1,11111u,ils. I lowcver, the pa,,ing

of nearlv '.20 vear, ha, '>L'ell 111311y ne\\" ma111mal discmTrie, and ch,1ngc'> to cla,\lfic.1t1on,

clunks 111,iinlv r� alh:ances in 111olecular technique,. The llCII' ,111d tot,1lly re\·i,ed ed1t1011 brings

us up co dar: with the latest ide,1, on 111,1111111al sy,te111atics, evolution, ,111d con,erv,1t1on ,rarus,

and of course i11teresri11g research. 
What attracted 111c co both editions i, the entertaining delivery of hard-core fan,. All the

enrries ,ire written by the 1-e,earcher, thcmseh-cs. ,o they arc bur,nng \\'Ith the ,en,e of

discovery and accurate to boot. The illu,tr,1tions and particularly the photograpll', arc cxqu1,1te. 

Indeed. the book is \\'Orth getting jmt for the phorogr,1ph, 1 

For pre�entarion rcasom, the \'Jriou, mammal orders arc grouped according to their s1111ilar ccologJCal and 111orpholog1c.1l

characteristics. Where rhis does nor reflect cvolutio11ary relationships, we arc cold. Each ,cct1on has a general d1,cm,1on char 

ouclines the similarities and differences in biology, ecology and cvolutio11, followed by more detailed account, of 111dl\'ldual 

species or groups of similar species. prinkled throughout arc boxes of spccialiwd i11for111,1tion chat ofccn h1ghlighc the scrnon 

author's own research. Another attractive fcacurc of chc book is che use of 'photo <,torics'-pictorial ,equencc, of 1nrcrc,t1ng 
C\"Cnts, such as the birt h of a dolphin. 

I use rhi book all the rime when re,earching stories for .\'11/lm' . ..J.11srn1/i,1 . But ,incc I \T had ,1ccc\\ co till', 1.ire,r \"Crsion. I 
have found myself just flicking through the pages, pausing co read any one of the numerous c11ccrt,11111ng ,pec1,1l fc,irurcs. or 
to goggle at the fantastic photography. 

Tadpoles 
ul '-,out ·t J<>ltr 

Australia 
lli\1,Uil 111:1 iiti 

Marion An\tl\ 

Tadpoles of South-eastern Australia 

By .\/11rio11 A11s1is. Reed .\'c11 1 Hol/1111d, ,\'Sit; 2002, 281 1 11 1. 59. 95rrp. 

-C.H.

A
'> HU IA 1'> co TINUE TO l)L', 1 llOY I A I UR[, frog, ,He mcti.il bio-111dJC,Hor, of che ge11er,1l 
s
�
age of 

�
egra

�
iatio

'.
1
. 
th

:
1t f

:
c,h

_
watcr and tcrre,cri,11 habit,lt\ !�ave rt·,1ched. Tim 1, bec.imc

fiog, ha\ e  ve,y pc,meablc ,k111, ,rnd 111 their complex lite h1,rorie, 111mr ,pec1e, .ire 
expo<,ed co both water ,rnd air. 

One of the difficultic, of ,tudying frog, i, ,1 general inability co 1dL'11tif\, rhe fre,lrn.ircr ph,1,e of 
1110,c ,pccies' life cycle,, the tadpole. However, chi, book 110\\' prm·ide, rhL ' fir,r ,llld b\ far rno,t 
comprehemive attempt co produce ,1 guide co the tadpole, of ,ouch-e,v,rcrn Au,rr,1ii.i. the rcg10n 
where mo,t of the human population re,ide,. The guide includL ', borh idennticmon kc\ , (ro, the 

_ _ _ 
egg, and embryos, a, well a, the tadpole,) and detailed ,iccount\ of e,1ch of chc 8-l ,1wci,·, (out of

89) for which 1nformat1on wa, available. 13uc in ,etting the ,r,we for the cnthu,ii,cic L1tir 11< I I 1 11,<1 . . . . , "' , 1n-,pen.1 1,t u,er. r lL' 1nor.. , 
prm·1de, J huge amount of b.i,1c 111format1on 011 c,1dpolc ,llld frog biology ,llld morphology.

The organ1sat1on and dc'>lgn of the book arc ,upcrb. The inforn11tio11 i, clc ir l' ()ll -1· I I l rl1 . • _ ' • , l ,e ,llll L'Xtl'll\l\'t'; [ le Ort!;,1111\, (1()11 10 
ngorom and aesthetic; the many illu,cratiom and photo<rr,1nh, (virtu 111)' 111 bv eh , ltitl ·) t' I I I ·, I I I I t

. . _ . t> r • ' , l , 101 0 11g l ljll,l J[\. ,llll [ ll' .[\ t' 1g I 
and 111fcct1ou,ly enchu'>la'>nc. · 

How the book will actually road-ce,t remain, fc)r frog worker, 1t the 11onLl-t-1 ·, r I, . · I' I I 11.L, ,,.<11.1, . . . . , , , lL o l Lte1 111111L '. ,cc,1u,t· r.1, po L'' r.. 
111 progrc,,, chat 1,, they arc comtantly ch,rng111g ,,, they develop there i, rn ·xt -1 I·, ,j f- . I I . · ·. . . . . . . . . • • • L. I, L\L () \',ll 1,ltJ ()ll tO p ,ll!;lll' [ ll lr piCli'l
descripnon and 1dent1fic,1t1011 111 ,1dd1t1011 co the 1H)rm,1l v,1ri,1tio11 t",jlCct, I , I I l Ll \\ it 1111 .111, iet\\'eL'll popul.1t1rn1, I knee 1r 
rema1m for the intended mer, to ,ay ult1111arely how ,ucce"fi.il the book 1, 111 I, I . ·I II I . l C,l lllg \\ It 1 ,l t ll\ \',lrl,l[i(lll.

One final pomt. Over the l.1,t decade 1c ha, become ,1 bitter joke 111 her ii -col , , I . I 1 - , , 
I 1. 

. . 
l 0g), ,l )OU( 10\\' lllllC 1 ol the r,1,p.l\"L'i' lll(llll\

1as oecn given co profe,,1011,11 (,rnd largely male) 1-C,L',lrchcr, to develoi1 r ·<ri ) I I, I . . _ L:::-, < 11.1 gu1, L, to u, pole, .rnd hm, lnrk there 1, ro 
show for 1t . ow, the author of till', book, ,lll ,1111,1reur 111 thL· ,crier but 111 rh . , I . ,1 - · I . . . I\ l,l\L ,llgL \ llll',lllill"lc" dl 'iilll[lllll \ll thL' \\'Oil 
(she actually earn, her liv111g ,1, ,l h 1gh,chool lllll\lC teacher), h,1, come .don , , I I , · ::-, - · I , . 
_, , --I . 1 , . . g \\ it 1 011 ) ,1 p1tl.lnCL' of l.1,p.1\·L·r 11Hi11 '\ tor lt1 
1csca1c 1, ,lll( done what many who would wrongly com,der tlic111,elvc, her 'l , . , . • I , , : 1Lllll' 1,1\ L ,o 'PL'Ct.1cul.1rl) t.11lcd w l,i. 
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A Field Guide to the Mammals of Australia 
By Pere, .\ lc11kl,Mst. 0.\·fi,rd ( '11i1 •ersi1)' Press,:!1>9111 1. , 39. 95np. 

I ·ic.. ] 00 I.

A 
I l'\\1-A ((l\Jl'IUlll'\!\1\1, \\'L'li-tllu,tratl'd andruggl'dly co11,trunl'd fil'ld guidl' th,H cm·er-, ,111 379Au\lr.1li.111 111,1111111.1I ''ll'CIL', inl·lt i 1 -� 

. r , l mg :i:i marme111.1111111,i!, .rnd all 111troducl'd ,nl'nl', A A 11 I I I r · 11 l l el1l um l,ll tohl' .1ddl'd to 111clude threl' recl'mlv 111111 , I .· I I , ' ll '-PL'Ul'\, \\ llC l 1u,t gol', to ,how th,1t \\'l' ,rill h in· lllL1ci1 t l J . I I · ' ' ( L',11 11 ,1 )()Lit t ll' 
llllnmil t:1u11.1 of chi, co11t111l'11t. Thi, i, lw (1r thl' bl',t tielll "LII I· A I I • ' • ,-, l L Oil ll\tra 1.111 

llllnmil, Thl're ,JrL' t\\ 0 wdl-illmtr,Jtl'd 1-..l'y, (one to 111 .,,,11,,1 -1 tli • tl II 1 , · · , ' ,-,, - , , <.: o ll'r to a 
in.irint' ,pL'CIL',). ,o tl1L' book \\·ill ,1ppL',1l to wh,1k-\\'.1tchcr, and land-lubbl'r, ,ilike.
\pec1<> ,1Ccou11t, dc,cr1be d1

'.
1g11mt1c fl'.ltllrl',, ,uru, ,111d biology, ,rnd all ,pl'Cll''> are

i!lu,tr,ncd \\·1th ,1 d1,tr1bunon 111,1p ,rnd thl' brl',1tht.1k,ng p,ii11ting, by Fr,rnk
Kmght. Tl':-.t m.1rgm, co11t,1111 numl'rom clear llllc dr,J\\'lllg, of d,,1gnmtic ft.',Hllrl',,
ti-0111 ,nout, ,llld Ieee. to ,kull, ,llld tl'eth-,rnd Pl'lll\l'\. The co111prL'hemivl' tl'Xt,
tint' d]u,tr,1t1om ,rnd dur,1bk comtruction of the book. with n, pLi,tic-co,ued 
ClWt'r. comp.ll't ,1zl' ,rnd l11gh-qu,1lity p,1pl'r. co111b111l' to 111akl' t!11, ,1 manunalian 
I11,1'tCrp1ccl'. 

Drago nflies 
ol Ille world 

Dragonflies of the World 

-I iAll..RY PARNAllY
AU\ I l�AI IAN MU\LU\1 

HJ' Jill Si/s/,y CS/1<.0 P11hlishi11x, I "ic. ]00 I. :!:!-41 1p. 
'59. 95rrp. D RA(;() TI II', (OJU)l R ()I)() ATA) ,lrl' among thl' 

1110\t L'a,ily ob,l'n·l'd 1ml'cts ,md ,lrl' ofrl'n ,een 
patrolllllg \\',ltl'r bod1e, 111 ,e,irch of nute, or 

looking f<.1r prey th,H i, opturl'd 011 thl' wing. The 
Odonata compri\L'\ thl' more robu,t 'true' dragontlie,. 

1\h1d1 n·,t \\·1th their wmg, out,prl'ad, and thl' delic.1tl' da1ml'lfl1L''· which tend to 
tln ,1mong n'gct.1t1011 ,1nd fc:ild thl'1r \\'111g, back. Thl'ir ,1quatic L1r\',ll' are 
pred,1C1om ,rnd ha\'C an L'Xtcmibk arm-like '111.1,k' that they ml' to capture ,1quatic 
IIN:ct, and l'\'l'll ,mall ti,h. 

Thh bl',1ut1f1.1lh- 1llmtr,1tl'd boo!-.. 1, the fir,t to prL',L'llt dr.1go11tl1e, from ,1 world 
per,pect11·e. All :1.,pect<, ,11-e covcrl'd, mclud111g lifL· cycle,, h,1b1t,m, bch,ll'iour, 
n·olut1011, lL1"1ficat1011 and b iogeography. }-or cxa111pk, you can di,cm·LT the
':iouth Amenun 'fore,t g1 ,mt,' (P,cudo,t1gm,1t1d,1e), whml' L1r\·aL' dc\'clop \\ 1thm
wee tree hole, and epiphyt1c brornl'li.llk With wmg,p,1m up to 13 cent1111L'trc,,
the,e arc the largc,t ]1\'mg me111ber, ot the Odo11at,1, but they .11-e ,inall conip, irl'd
111th the fo"il i>l'rmw1 dr,1gonfl1c, th,n h,1d \\ 111g,p.rn, up to 72 CL'Illllllet1-c,'

Th 1, book h,1, Jmt the right 1111.xtu1-e o( ,ucnufic 111fc.ir111,1t1011 ,llld ,·i,u,il .ippL',i l.
If nothmg L'l,e, you will be ,urpr1 ,ed by the be,1ut1ful colour,ll!Oll ,hm\'11 ,11 111,rny
of the world\ ,pL'c1e,. 

'-A I Ui(I 

h, 

AU'> I RAI IA Ml \I Ul\.1 

The Flight of the Emu 

I I I, I 
. .\ /1 ·ll1c111me ( '11i1•crsil)' / >11'.i.1, I 'ic.. .!()()I,

Hy Li I I)' ,o 11/1. 
-4921111. '69. 95np. 

I /II I. II/ 1, 1 h i,toi \ o( orn1thology

T Iii lll<,//1 <ii ,. ' ' 

· . cm I ,e11L'"' ot 
in Amtr,d1,1, pr111c1p.dl) from d1L I g 

the Amtr.11.1,1,111 ()rnnl10log1,t, 111011 (I.Iler !toy. ii

U 110" llmh Au,tr.il1,1), 
Amtr.d,1,1,111 ( )r111tiiolog1,t, 111011, 

AL\iilAIIA \l,!Nllll ''"'' 

UNSW 
THE UNIVERSITY OF NEW SOUTH WALES 

The University of
New South Wales 
Department of 
Anatomy 

Human Origins 
15 -19 July 2002 

A one week intensive course in 
human evolutionary biology with 
13 lectures & 6 two hour practical 
classes. Topics include: evolution of 
hominids, evolution of the human 

brain, adaptations to upright walking, 

evolution of the hand & tool use, 

human and variation adaptation, 

problems of human childbirth & 

human prehistory in Australasia. 

Frontiers in 

Brain Research 
19 - 26 July 2002 

A six-day intensive course covering 

recent developments in the 

neurosciences. The course includes 

talks by guest lecturers and 2 hour 

practical classes in brain structure, 

function and disease. Topics include; 

cellular architecture of the brain, 

structural and functional differences 

between left and right hemispheres, 

developmental abnormalities of the 

brain, language and the brain, fear 

and anxiety and the brain, the 

addicted brain, spinal cord injury and

hopes for repair, degenerative brain

disease, gender in brain structure and

function and mad cow disease. 

Cost of each course is $240

(including GST) + optional $10

for 5 parking vouchers.

Enquiries & registration

phone: (02) 9385 2480 or

email: e.davis@unsw.edu.au
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, - . · , I. I l . 1 nuin nL1yer 111 ch i, account, but it emerge, 1 co the ( e11tL'll,1n· of Fcder,1t1011. 200 I. I he l(AOU \\·,1, not 111tclll Cl co x ' • . n · · l "F · 1 flivhtle,, bird, the Ernu h,1, travelled far." th,u rok. ,rnd 111 ,1 ck\·er allu,1011 to the l(AOU JOUrn,1 1 b1111, l(o )Ill ,,1y, 01 ' � 
-

1 . I I') ·irly chro11olog1c.1l ch,1ptcr,, 111troduc1ng nun. l(ob111 lu, method1cdh- condemed ,1 111.1.,., of ,1rch1v,1 111,1te1 1,1 111to - nc, , _ ) 
- : . · I·. I '"tl , bird i, an 111dicator of a he,1lchy eco,y,tem" .1,pect, of nrlllthology. prok,,1011,d ,rnd ,1111,lteur, 111clud111g .1 1-c1rn1H c1 t l,lt lL . . . . 

- 1 _ • I . . 1oce, and b1bliogr,1phy, the book 1, generoml A, well ,1, potted b1ogr,1ph1e, of orn1tholog1,t, p.i,t am pre,em, aplKllL ILC\, 1 • , _ ) 
· 1 I I . · · I 1rly liked the Barnard, Central Quccn,1111 idlmtr,HL'd wnh colour pi.ire, ,rnd hl.1ck-and-wh1te p 1otograp 1,

'. 

p,11 tJcu' . . _ . , _ ') _. _ , l 
Coo111oobooL1roo Ho111esread, 1003, ,111d rhe image, of camper, of long ,1go dre,,ed 111 thc garb of the ecll ly _()ch ccntui Y. 

Printed 011 h1gh-qu,1lity p,1per. "/11c .fl1:(!II I c!(r/,;, /;°11111 i, compelling reading, a valuable addition to •1 natural-hi,tory library.
,111d cnr,1111ly nor m·erpriced. 

-l)AIUl·I LARK!"\\ 

...., 
If 

The Science Book 

Ed. 13y Per er 'fc1/lcirk .. ·I /lc11 E- l 11111'111, ,\·s 11: 200 I, 52 81 11 1- 79. 95rrv 

T
/-1{ SC/1:,\"CI: B()()f( !', A Ill AU"! II UI I Y l'RI ',L TI I) ,111d i11forn1;1t1on-r1ch text that 

cover, di,coverie, in ,cience from the origim of counting more th,�n 3:),0()() year, 
ago through to the ,eque11ci11g of the human genome 111 2(HHJ. hro11olog1c.11ly 

org,llli,ed. the book has easily acce'i'iiblc i11frm11atio11 th,H i, dec,1iled enough tO allow ,1 
ge�1er,1l understanding of some of the complex discoverie, made by hu111am O\·er th1, rnne. 

E,ich ,1chievemem in ,cience h,1, a p,1ge of text ,111d ,111 irn,1ge th,H attr,1cti\-cly depict, the 
di,cm·ery. At the bottom of the page i, a link to other relevallt ,cie11tific evc11t, ,o tlut you 
can chome to follm\· an intere,t in ,1 p,1rticul,1r area. or ,imply flick through and allm1 
your,elf to be emhralled by centurie, of ,ciemific accompli,hrnent. 

The book i, suitable for age groups ranging from upper primary to adult, . E\ ·en thme 
\\·ithout ,111 intere,t in science \\·ot ild be ,mr,1cted by the images ,rnd ea,y-to-rcad text. W hether you ,ire looking for a general 
introduction co ,cience o\·er the ,1ges, or ,1 deeper discussion of where ,cienCL' is heading now. chi, book ,l10uld pr01·1d1: 
hour, of enlightened entertainment. 

-E1\l1'vlA l3l.ACI IA.'vl &. Li'-.'\ MII Im 
AU'> Ill.ALI '\1' [\ \ U\FL'\I 

Bush Invaders of South-East Australia: A Guide to the Identification and Control of 

Environmental Weeds Found in South-east Australia 

By . ·I d,1111 .\/11yr. R. C. fr FJ. Ric/1,mfso11, I ·,c, 200 I, 3 0-1 pp. 5 9. OOrrv 

Environmental Weeds: A Field Guide for SE Australia 

By Karc Blood. C. H. Jerri 1111, I ·ic., ](){)I, 2 2 8JJJ J. 3 5. OOnp. 

U 
111 IU-.CF. TI Y TI IE:. A I Ull.Al -I II', I cm.v COMMU 11 Y, \\'Ith fi.·\\" excepnom. p,11d

l1ttle heed to the growing problem_ of environmental weed,. l'ho,e 1\ 1th ,rn 11HL'rc,r
111 pl,rnts 1m111er<,ed them,elve, 111 wild flower,. \o,t bmhl.rnd \YeeLh 1\ e11t 

unnoticed, 11atur,1li1;ts lacking the ,kill, and 111tere,t to identif'}- the1n. 
All th,1t ha, 11011· changed. In the pa,t I:) year, J\\·,1re11e,, about L'll\'1ro11111e11t,1l \\l'L'd, h,1, 

,urged. It\ ,1 ,1gn of the time, th,it two import.111t boob on the topic h,1\·e ,uddenh 
,1ppe,1red. The,e ,ire excellent guide, that for the t,r,t time 111.1ke L',h\ the 1dent1t1L 1mm ,it' 

bmhland regener,1t1011, and 
Melbourne. 

bmhl,rnd weed, 111 south-ea,tern Al1Str,1lia. 7 he ir ,1mhor, ,ire d,lll; \uyt. ,rn L' pert 111 
l(.ltl' Ulood, of· The Cooper,1t1vc l(e,e,1rch Centre f<.)r Weed Lu1.1geinl'nt :w,re 11, 11c,ir

Muyt\ 1, the more co111prehe11'>1ve book, ,1nd chi, is reflected 111 n, higher price. I le include, h igh!\ det,ulcd int"ili 111,ttlllJI 

about weed control in gener,11, ,md for e,1ch weed in particuL1r. I ih h the book for tllL' bu,hl.rnd re;L'Jl�·r,llor. 131ood L ,w, Jlllt 
cover :rad1cat1011, but include, lot, of l'11ten,1111111g ,nipper,, not111g for ex,1111ple th,1t Syc.Hnore M.lpk (. lcr, l'-'md,, lf<illll.,)
wa, a f,1voured hang111g tree 111 ,lllCIL'lll '.->cotl.md. \he h,1, ,1 111ce colloqu1,1l ,ryk, de,cribmg Sofr l(mh (/1111111, c/li,, 11, , --l)nc
of lll,lll)' Cl(T., (green rushy th111g,) 111v,1d111g 11,1tur,1l ,1re,1," A '>L'mL' of humour heln, �d,, 1 

· 
· 

·
1,

· 
lllith, _ · , u your topic 1, ,o 1 e,1 

book, bo.i,t clear colour photograph, ,111d u,cr-friendly de,cr1puo11,. 
Muyt expl,1111, that Engli,h Ivy (/lcda,1 lic/i.\), ,1 111 ,1,or \\eed 111 ,outhern Athti· 1111 -1 1  I -l(J(l I I · . " ' , , l, I l\"e \ L\lr,. l.lt, I ,L.11"\ thought. \o 1, the fact th,1t the,e two book,, despite their bro,1d covertgL' 0111n l 1r"L' 11 t1111[ . 1· l I I I L'L'll,. I', · , � 1e1 , o 111111or 1u, 1 ,111, ,ay th,n not ,1, ,lll)' kind of crit1c1,111, hut to m,1ke the no111L th,ll Al1Strtl11\ \\''L'LI fl,lrl 1, 1·- I I I i more d1ver,e each year. 

80 

r • ' � , , , 11g llL'11111g \ , 11·er,e . .in, \11\ 111g 

\ I I l )\\ 

'J 'I I l ll I \ l \ I R I I I I II I , I H. c li ' 



SOCIETY PAGE 

(;et 1nn1ln-d' \, ""' •\mtr.1h,1 there I\ ,1 tlt't\\01 I.. ol .1, tl\·c ,nr1e·t1e,. Luge ,lnd ,11ulL lnc,,I ,ll1d 11,111011,11, th,it t·xi,t to lurthn the c.1usc' of tht· ,uh.1en th,H sou hold dear 

\\ hctlll'r n,ur 'l'L'll,il intere,t " ro,hen ,ltlt>Jt. b,rd,. "tt·11, ,,_ 11,lll<lll.ll p,,rk,. bu,lm ,111..mg or ,1 p,11 tic ul.,r gmup of .1111111,il,. thne \ ,1 ,onetv li>r mu

ASTRONOMY 
\'(Tesrern ydney A,nareur 

Asrro110111y Group 

PO !lox -l(HI 

KINC'i\\'001) ',\ V T-17

Ph 02 rJ<i 1528 

\'Cl'b: /1/tJ> J,,,111cp,1,� c.u1,�.(1>111. ,111 
-p11,1/md1 1/'S,l<l�llldC.\. /,1111/
Conr,Kt: Tom Elli,
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kmbcr,h1p: .30.0( 1 

BIRDS 
Birds SA 
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CONSERVATION 
Kosciusko Huts Association 
PO Box 362<1 

\ANUKA ACT 2(123 
Ph: 02 6288 3(199 
Web: kosrn1sko.o��.t111 
Contact: M.1urice Sexton 
••• 

Member,h1p: 25.00 

EARTH SCIENCES 
Australian Field 
Geology Club 
1 (, Arbutus Street 
MO'>MAN NSW 2088 
l'h. 02 ')%<) 2135 
Conran: l)ougl,l'> lt.1up.1ch 
•• 

Membc:f\h1p: 20.00 

EDUCATION 
CSIRO's Double Helix 

Science Club 
I'() !lox 225 
DIC K'>O AC I 2(,02
l'h 02 <,27 (, (,(,-11

Wd,: 11•11•11•.om<1.,111 he/,., 
( ·onun: K.1,1.1 Kuch.1r,k.i
• ••

k111bt·r,h1p. $27 .!H l 

ENVIRONMENTAL 

Australian ative Plants 
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Conr,ict: Rosemary 13lem,ng, 
•• •• 

Memlwr,h,p: 30 .(Hl 

Gould League of SW Inc. 
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!)h: 02 9817 5621 
Contact: M1n,1111 Stein 

•• 

Me111ber,h1p: -10. 00 

Greening Australia/ 

Earth Keepers atural 

Resource Centre 

5 Fit1gerald Street 
PASAl)E A SA 5 0-12 
Ph: 08 8372 0120 

Conucr: Sheryn 1'1cn1,rn 

•• 

Member,h1p: l(l. !Hl 

INSECTS 
Entomological Society 
of Victoria 

56 Looker Street 
MONl M OIU:NCY VIC. .'\O'J-l 
1>h: ()3 ')-135 -1781
Web: "'"'"'·'''01t't.11ct.t11t ,_,,,,(c1110
Cont.ill: I.in l:mkr,hy

•• 

Me111her,h1p: 20.()(l Metro, 
I (i .00 C 'ountr'}, 12.00 '-,wdent 

Society for Insect Studies

J 2 1'.1rk Awnt1L' 

IU)'-,1 VII I I· N'->W 20<,'!

•• ••

Ml' tnlll'r,l11p I'> oo

�AILRt AU�lllAIIA W!Nllil 211112

MARSUPIALS 
The Marsupial Society 
of Australia Inc . 
Cl'O llm, 2-l<,2 
Al)ELAll)I: SA 5( )(JI 
l'h: 08 8252 78 00 
Wl'b: ll'll'll� lllcll�IIJH<1/.,ocH'l)'.(llg,w 
Cont.lL t: T1111 Key nl', 
• ••

Membn,h1p: 25.!Hl 

MUSEUMS 
Qld Museum Association Inc. 
PO llox 3.'\00 

SOUTI I lllt!SBA 1-. QI I) 
-11 01
Ph: 07 38-10 7<,32
Web: 11•11•11\q111,1(<1q111.qld.g,w,111
Contact: Carol Middleton
• • 

Me111ber,h1p: 20.00 Smgk 
-1 0.00 Fa1rnly, 15. 0(1 

Conce"1on

TAMS-The Australian 

Museum Society 

6 College Street 
SYD EY SW 2010 
Ph: 02 '!320 <,225 
Web: ll'll'll'.cllll()llhllt'.ll('l.llll (cUIIS 
Cont.in: Ah,on llyrne 

•• •••

Me111ber,h1p: 80.5 0 l-.1111,ly, 
$6-1 .00 S111gk, -18 .:iO Conce"1011 

The Waterhouse Club 

SA Mu,eu111 
orth I err.KL' 

Al)FI AIDE �A 50 00 

!)h: 08 820.1 '!8 02 
Web: "'"'1t'. w,lfc,/1m1.,tYl11b. ,,,_ -�- ,1Il 

11•hr 
Com.ict: M.lry I ou �11111"011 

• •••

Ml'mber,h,p: S'J0.00 l-.rn11h. 
$70.00 �111gk 

NATURAL HISTORY 
Field aturalisrs Club of 

Victori11 

I m kl'd ll.1g -' 
131 ACKllUR VIC. JL\O 
l'h O.'\ <)877 <)8(, 0 

Crnll.1t t. 1<.11e11 I )ob,011 
•• ••

Royal Society of SA Inc. 

'-,A Mmeu111. onh Terrace 
Al)ELAll)l:. '-,A 50 00 

l'h: 08 822.1, ',.)(,() 
Web: 
11•11,11•.m111c.t1dcl,11dr. cd11.,111 RSSA 
Coman: Cr,11g W1ll1a1m 
• 

Me111bn,h1p: 7 0.0 0 

REPTILES & AMPHIBIANS 
Hawkesbury Herpetological 
Sociery Inc. 
PO !lox 30 
EME!tTO SW 277 0 

!)h: 02 '!832 <JO 13 
Contact: JA.13.rnk, 

•• 

Me111bn,h1p: I ().()() (Pubhcanon 
& Po,rage are extra) 

QLD Frog Society 

1'0 Box 7 017 
EAST BrUSl3A E QLD -1169 
Ph: 07 3.'\66 I 8(,8 
Web: 11•11•11•.qld(ro.�s.c1s11.,111 
Conran: Jenny Hold\\' ay 
•• •••

Me111bef\h1p: I o.rnl Single. 
I 5 .00 Famt!y. 7.50 Jumor. 

5.(Hl Tadpole, 

Newslener/Journal, • Monthly 

meeting, • Bi-monthly meeting, 

Annual meeting/Conference, 

• Weekly meeting, • Ouanerly 

meeting,• Field outings/Tours, 

• Conservat1on/Work1ng programs, 

• Discounted Goods, Magazine. 

Social/Education act1v1t1es, 

• Nature Austraha magazine, 

• Seminars 

ARE YOU A CLUB SECRETARY? 

Nature Australia's Associate 

Society Scheme is designed to 

help your club or society with 

free publicity, funds and member 

benefits. Call on (02) 9320 6119 

for more details. 
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q&a 
Beached Mvsterv Q . 117,ile 111,db,1,i: 111011,i: 1he h,·11(11 

• lll',11' 111y l1<>111e, I (11111c ,,cross 1l1is 

111111s11,1I looki11.i: 111,1ri11c 111,1111111,11 (photo 
c11t!oscd). Co11ld yo11 ple,1se idc111(fi' it }>1 

111c 1111(/ 1ell 111c ,1 bit ,,/10111 it. Is it likely 1h111 
the ,111i111,,I bc,1(l1cd itsc[( <>1 11'011ld it h,11•e 
died ,11 sc,1 ,md been 11•ashcd 1111 <>1110 the 

bc,1(h' It h,1d 110 obl'io11s cx1cmc1I 111011,uls M 
d,11// 1/_l!C. 

-STEP! ir-, SAU Drn.'>
WHITEURll)(;L, NSW

A.• The photo 1, of a Pygmy Sperm
Wh<1lc (/,;o.l!i,1 brn•ic-cps). ,1 ,pec1cs 

th,1t ,tr,rnds fairly regularly along the 
1e,,· South Wale, coa,t. Pygmy Sperm 

Whak, gro\\· to around 3.5 metres long 
and are re,1ddy 1dent1fied by their 
square-shaped head and sniall under­
slung J,1w. which has a row of 12-16 
,harp. backwardly curwd teeth on each 
side. They are placed in the same fa1m­
ly as the much L1rger Sperm Wh,1lc 
(Physctcr ca1odo11) and another small ,111d 
much rarer specie,, the I )w,1rf Sperm 
Whale (/,;ogia si11111s). Little 1s known 
about the biology of Pygmy Sperm 
Whale,. although they arc known to 
feed on fish, squid and cru,taccam and 
to occur in tropical and tempcr<uc 
waters around the world. 

The Australian Mmcum generally 
add, two to three Pygmy Sperm Wh,1lc 
,pec1111cm to It, collection each ye,ir 
and thc,c arc largely from <m1m,1b tlut 
have ,tr,mded on the cw South Wale, 
coa,t, generally during rough se,1\. I Im 
,pecie, ofi:cn ,tL1nc.l\ while ,nil ,1'1\'e, 
although 1t " pm"ble that ,ome d,e ,ll 
sea ,llld arc w,1<,hed up. Mo,t autop,1l''> 
carried out on this spec ies by the Vet­
erinary Quarantine Centre ,ll ·1 arong,1 
Zoo or by ORC:C:A have not been .,bk 
to deteu the c.,iuse of de,1th. I 11 ,onlL' 
c.ases, ho\\'ever, It appears they may h,l\'L' 
died from mfrcuom ciused by the bncs 
or cook,c-cuncr sh,irk,. 

-\A1'.l>Y I (,11 IIY 
AL.:'>I RAI IA MU'>I U-1 
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Spider Twig Q I li11c i11 ,\·00.1,1, so111h-e,1s1cm 

: Q11cc11s/1111d. o,,cr the /hi.\( _fi'II'

111ee/.:s ,11 1 1�'.!III, I l1a1 1c 110/u ed ,111 Mh-likc 

11•ch sh111.i: /,e1111ce11 one <!( 1/,e 11cr,1111/,,!1 1w.11s

,111d ,1 11c,1rhy s/in,/,_ By 111<>111i11.l! the 11 1eb

disa111w,1rs 011/y to rc111m <\l!<lill 1/,e 11e.,·1 

11 (i:l11. One d,,y I dco'dcd I<> loo/.:j<>r 1l1e .,11i­

de1 ,11ul ji>1111d ,111 <>dd-loob11.i: dead Ill'�!! i11 

the .1l1n1h I I 'hen I 1011(/,cd it 10 111y s111pri.,c 

it s11ro111ed Ii :!!-' 1111d /,e(,1111,· ,, .111ider 1 It 11•,1s 

,1 11101/lcd .l!l'< ')'-bn>11111 n>lo111 ,111d looked _j11s1 

like 1/,e {'llc/ <!( 1l1e dc,1d 111•(1! it 111,1s .1 iui11.l! 

011. C,111 yon tell 111c ,,,1,,11 /.:i11d <!f" s11idcr
1/,is is '

-DA \ON I IARI > I
NOO'>A, QI I) 

A. There arc several genera of '>pi­
• dcrs that camouflage thcm-;clve,

by 1111111icking bits of plant\ dunng the
d,1y. horn your descr iption and the fact
th,ll 1t wa, on a dead twig, it i<; likely to 
be ,1 spec ies of f >oltys or f lc11rodcs-nci­
ther o( which h,1s a common 111 ,me.
/ >oltys i, usu,1lly the more common of 
the t\\'0 ne,ir the co,1\t. 

These spiders are quite comm on,
cspeci,1lly in c.1stern Australi,1, but the\ 
arc usually so well disguised that the� 
go unnoticed. They build a fine!�
111e,hed web (only at night) tl1Jt 1, par� 
ticul.1rly effective at catching moths. 
The front L')'l'\ of f >oltys species arc on ,1 
tu bcrcle th,u protrudes forwards wink 

The underslung jaw with its 12-16 teeth clearly identifies this stranded animal as 

a Pygmy Sperm Whale. 

'- \ I L IZ I \ l , I It \ I \ '-II IZ '1 ' 
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A well-camouflaged Po/tys spider. 

the ,p1lkr hide, ,, 1th 1r, IL', , . 
_ l:-,\ (IJ,l\\ 11 Ill 

clo,c. Otren rhc c.1111outl inc 1 1 _ ' "' ' ,o goo< 
,r 1, d1f1JC11lt to work our \\ 11 -I I ll 1 l'll l I\ 

,, h1ch. �0111e ,pec1c, h l\T i·<),,· t- t- I ' \ 0 ,1 \L' 

en·, 011 their ,1hdo111cm ,,·liiL-li 11. . . ll'\UJ1)-
,1blv ,c.1re ,1\\ ,1) ,0111e ,111,11ler prL'LLHor,. 
Othn, h,1,-e briuhr ,-ello,,· j, "' , Lg \ll 1pc, 
rh.H they cxpme by r,m111g the front 
leg\. 

There ,1re ,1bour I I ,pccie, of PcJ!i)'-' 111 
All\tr.1'1.1. <WL'r h,1lf of\\ hich ,1re f()Ulld 
011!� 111 rrop1c.1l .1re,1,. In your ,lrca of 
Quecn,l.rnd thne ,1re three ,pec1e,. 
n1clud111g mo rh.u look like dead r,,·1g,. 
One of tl1e,c i, co111111011 inland, tl1 e 
other 011 the co,1,t. The third ha, ,l 
,0111e,, h.1r rounded ,1bdo111e11 ,rnd i, the 
more frequemly noticed �pene, ,1, 1r 
c.rn gnm quite l.1rge. Thi, ,pecie, often
11111111C, dc,1d bmh or g,1lk All three are
,·M1abk 111 ,h,1pe .rnd colour-true 111,1\­
ter, of d1,gu1,c 1 

-HF1r )\11111 

AU'> 111..ALIAN MU\lU.\I 

Pie Teaser 

Answers to Quiz in 
Nature Strips (page 12) 

1. )-'e/10111 2. 0111/, A11stralia 3. The
universe in a nutshell 4. ,\ lairs 011/y 

5. S011th-easrcr11 higl,/a11ds
6. Feathers 1. J11pirer 8. Sij.!l11
9. ,\ lexico 10. Ja&ir11

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 Birds: their habitats and skills. Autumn's Pie Teaser was a

nudibranch (Rostanga bifurcata) with its egg mass (for more

information on nudibranchs go to www.seaslugforum.net). 

'-AI U Ill AL<, I RA II A \l:-IN I Ill 2011' 
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Ecological triage 
.\ lo11cy Jiir 1'1rc,11c11cd .,pccics s/1011/rl he ''l'/ilicd /() s1wcics ll'hcrc 11'C gcr
1/,c 1,,:1!_!.!CSI h,111_!_! _t;ir 011r h11rk. 

1 1 II IU I\ (;LNl::RAL CO \I f\.\U\ 
rhar the \\·orkl is in rhe n1id,r of 
,1 111.1,, exrincrion e,·enr. Thi, 

exrincrion e,·em is probably ,imilar i11 
size ro rhe ,ix other m,1,s exrincrion, 
rh,H \\T obsern· in the frmil record, bur 
different i11 rhat it is caused by just 011e 
,pecies-humans. Ci,·en the crisis. ho\\' 
,hould ,,-e re,pond' I belie,-e rh,ir Am­
rralia ·s policy about h ,,. we allocate 
funding ro rhre,ltened speciL'S i, sc11ti­
me11talisr and muddle-headed. Too 
much i, de\'otcd to species on the brink 
of exrincrion and not enough to look­
ing ,1fter <,pecie, that are in decline bur 
arc till ,·iable and recowrable \\'ith 
much smaller investments of rime ,rnd 
money. It is time we took a more hard­
nosed. bminess-like approach to rhe 
conse1Tation of our flora and fauna. 

It would be nice to chink char \\'l' can 
<,a,·e every ,pecie, in Au,rralia. With 
increased public a\\'areness of the 
importance of conservation. e,pccially 
endangered ,pecic,, most of the public 
may bclic\'e char extinction is a thing of 
the past. Increase, in rhe size of our pro­
tected areas, a focus on feral prcd,1tor 
control and advance, in captive-breed­
ing methods arc all sources for opti­
mism; but recellt data on nationwide 
decline, of generally 'common' bird 
species prcscm a gloomier picture. 

cological theory shows that there i, 
a long timelag between irrevcr,ible 
acriom chat affect biodiver,ity (like veg­
etation clearance and weed inva,io11) 
and their ultimate impact (,�1e·cie, 
exrincrio1 1). On mainland Amtralia only 
one bird ,pecie, (the Paradi,e Pai-rot, 
PscJ1ho111s Jllllci1Nri11111s) i'> almo,t certain­
ly extinct, however over 200 arc li,red a, 
threatened. Very rare species, like the 
1-1 cl meted 1-1 oneyeatcr (Lirhc110.11011111s 
111eltlll()/JS rtlssidix) and Orange-bellied 

P,Jrrot (.\'c,i11l1c,11,1 chrt,o,!_!,1.,rcr), h,1,·e 
been c.irefully ma11,1ged ,111d/or 111oni­
rored fix ,1 long rime. bur \\'e ha\'e only 
jmr begun to focus on the l.1rge number 
of more common ,pecie, th,1r is in r.1pid 
Lfrcli11e 111 rill' he,1vily fr.1g111L'11ted 
woodlands of southern Amtralia­
spccie, like the Sc.1rlct ltobin (Pcrroirn 
11111/rir()/or). Hooded Itobi11 (.\lc!t11wdry,1s 
nrmll,i1,1), Grey-cro\\'ned l3abblcr 
(P,l!11,11osro11111s rc11rpora/i.,) and Black­
chinned 1-loneye,ltcr (.\lc/i1/,re11ws 
,!_!11/llris). If \\'C accept the theory and the 

I believe that 

Australia5 policy 

about how we 

allocate funding to 

threatened species is 

sentimentalist and 

muddle-headed. 

trend,, there ca11 be little doubt chat rhe 
rate of exrinctio11 i1 1 Amrr,1lia ha, nor 
,lowed; indeed rhe 11ext 200 yc,ir, of 
Europe,111 occup,1tio1 1 could ,cL' ,1, 
111,11 1y, if not 11101T, L'Xti11criom. I lo\\' 
,hould ,,·e face up ro thl' L'xti11crio11 
flood? With m 1,1ll b,1rric.1dL·, ,111d k-\'ie, 
arou11d ,pecie, doo111ed in the long run? 
Or ,hould we r.ike ,1 rri.ige .1p1�ro,1ch 
,111d rcrre.ir to a dcfe11d.1hk- pmit1011 on 
higher ground) 

Civl'11 thl' huge co,r, of co11,L'n·111g 
'fKClL''> wirh \'ery '111,ill popul.rno; 1 
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a11d unlikl'I)' co per,i,t i11 the long 
term-rri,1ge comnv,nio,,i,ts advoc,ltl' 
i1 1ve,ri11g le" effort on the criucallv 
endangered '>J1CC1c, and more on th� 
unco1 11111011 and dccli11111g. l lowevcr It 
is not ju,t about how e11clangcred ,l 

,pccic, i,; it i, al,o about the cmt effcc­
rivcne" of actiom to ,ave a spccil''>. 
Mo11ey for thrc,1tc11ed ,pecies ,hould bl' 

applied co ,pccie, \\'here we get the 
bigge,r b,11 1g for our buck: chat 1.,_ 
,,·here our ,1criom decrease exrincr,011 
probabilitil', at the greatest rate per un1t 
dollar (or time) 111,T,ted. 111 ,ome ca,e, 
rhi, will be the mo,t endangered 
,pccie,: in other c1,e, it \\'ill nor. 

To date Au,rralian comen·atio11 poli­
cy aero" all St.itL''> ,11 1d rhe Common­
wealth ha, been to place the gre,irc,r 
im·esrn1ent in rho,e ,pccie, rhar are 
mmt likely to di,,1ppcar-the criticall� 
emL111gered ,111d e11d,111gered. I acl,·oc,ltc 
a more ,ophi,ticarcd tr iage-like 
approach-one that im·oh-e, ,pendmg 
time ,111d 111011cy \\'here our return on 
i11ve,t111cnt i, grcatL''>t. In rhi, \\'ay \\'l' 
adopt ,1 longer-term ,·ie,,· of specie, 
comcn·,1tio11 that ,,·ill 111,1ximi,c ,pccic, 
diversity for future ge1 1er,1tiom. Maybe 
if the e11\'iro11111cntal 111m·c111enr can 
sho\\' g0\·cr11111c11t and the public rhar n 
kno\\', ho\\' to ru11 it, bmine" etlic1enr­
ly and dfrcri,·cly f<.)r 111,1ximum lo11g­
rcr111 co111111unity benefit. ir may g,1111 
more respect ,md 111ore rc,ource,. 
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