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STOP PRESS! EUREKA PRJZES LEAP TO ALMOST $180,000 

Two new prizes have recently been added to the Australian Museum's Eureka Prizes, Australia's 

premier national science awards. The creation of $10,000 prizes for lateral thinking by students 

and for Information and Communications Technology (ICT) innovation means there are now an 

outstanding 18 prizes worth almost $180,000 on offer in 2002. 

The Eureka Prizes reward outstanding achievements in Australian science and science communica 

lion, and raise the profile of science in the community. Be part of the biggest series ever by enter­

ing for one of the prestigious prizes. 

Entries close Friday 17 May 2002, with winners announced in August 2002 at a gala award 

ceremony to launch National Science Week. 

THE 2002 EUREKA PRIZES ARE: 

fDLJCATION 

• $10, 000 Adam Spencer/Un iversity of Sydney Eureka 

Schools Prize for lateral Think ing 

Sponsored by Adorn Spencer and lhe Un,versily of Sydney 1hrough 1ls 

School of Phys ics 

• $10,000 Allen Strom Eure a Prize for Environmental 

Educat ion Program 

Sponsored by lhe New South Wales Env ironment Protection Authorily 

• $11,000 Macquarie Un,vers,ty Eureka Schools Prize 

for Eorth, Environmental and Planetary Sc iences 

Sponsored by Macquarie Univernty 

• $11,000 Un,vers,ty of Sydney Eureka Schools Pr ize 

for B,olog,col Sciences 

Sponsored by the Focully of Sc,ence and the School of B,olog,col Sc iences 

of the Un,versily of Sydney 

INDLJ')TRY 

• Australian Museum Eureka Prize for Industry 

Sponsored by the Austrol,on Museum 

INNOVAI ION 

• $ I 0,000 Australian Computer Society Eureka Pr ize 

for ICT lnnovolion 

Sponsored by the Austrol,on Computer Soc iety 

• $ I 0,000 lnst,tullon of Engineers Austral,o Eureka Prize 

for Engineering lnnovat,on 

Sponsored by the lnst,tut,on of Eng,neers. Australia 

R[ \I AR(! I 

• $ I 0,000 Australian Cothol,c Un,vers,ty Eureka Prize 

for Research ,n Ethics 

Sponsored by the Austrol,an Cathol ic Un,vers,ty 

• $ I 0 ,000 Austral ian Skeplics Eureka Prize For Cr i licol Th,nk,ng 

Sponsored by the Austrol,on Skeptics Inc 

• $10,000 Royal Botanic Gardens Sydney Eureka Pr ize 

for B1od1vers1ty Research 

Sponsored by the Royal Botan ic Gardens. Sydney 

• $ I 0,000 Sherman Eureka Prize for Environmental Research 

Sponsored by Brion Sherman 

• $10,000 Un iversity of New South Wales Eure a Pr i ze 

for Scient ific Research 

Sponsored by the Un,versily of New South Wales 

\Cl [NCE PROMOTION 

• $ l 0,000 Educollon, Science and Training Eureka Pr ize 

for the Promollon of Science 

Sponsored by the Deportment of Education Science and Tro,n,ng 

WRI I LRS 

• $ I 0,000 Educollon, Science and Tra ining M ichael Daley Eureka 

Pr ize for Science Journalism 

Sponsored by the Deportment of Education. Sc,ence and Troin,ng 

• $ I 0,000 Env ironment Austral,a Peter Hunt Eure lo Prize 

for Env ironmental Journalism

Sponsored by Environment Austral,o 

• $ I 0,000 lnst,tullon of Engineers, Australia Eure lo Prize 

for Engineering Journalism 

Sponsored by the Institution of Engineers. Australia 

• $10,000 Pf izer Eureka Pr ize for Health and Medical 

Research Journalism 

Sponsored by Pfizer 

• $10,000 Reed New Holland Eurelo Science Book Prizt 

Sponsored by New Holland Pubhshers 

Full detmls of prizes on offer as well as entry and nom1not1on 

ore ava1loble on the Australian Museum s website 

www omonline net au/eureka 

For further mformollon, please contact 

The Eureka Pr izes 
Phone (021 9320 6224 
Fox (02) 9320 6015 
Emrnl rogerm@oustmus gov au 

QANTAS 

NewScientist 
Microsoft 
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up front 

B ,m,cy. ch,n \ dw 11at11e of t11y black Labrador, my canine companion. 

E,·en ,1frer eight ye.ir, ,1111 ,nil amazed ,H how e,1<,y 1t " to communicate wnh 

him. Mmt of the t1111L' he ,eem, to know exactly what I'm th111king and I 

often find t11y,elf t11u,111g tlut he\ not ,1 dog. he\ a ,-cry hairy per,on. You 

1111ght be th111k111g. ,, ell th,n', nor ,ur pri<,ing. ,1fi:er ,111. hut11am have been 

,clecr1,·ely breeding dog, fc)r hundred, of year, and we 've bred them to be in 

rune ,,·nh u,. Add to elm the t:1cr that 

dog, 11,1tur,1lly occur 111 highly ,oc1al 

p,1ck'> ,111d 1t\ not ,o unmu,11 that 

lt1r11e\' " in tune ,,·nh t11y t:11111ly­

lm ,ou,11 pack. And ye,. chi, i, all 

true. bur It t11,1y not be the \\·hole 

,tory. 

Anthropologi,r, P.rnl Tac;on and 

Cohn P.irdoe ha,-c been rh111king 

about the human-dog relat1omh1p 

frot11 the point of ,·ie\\· of the effects 011 human e,·olur1011 rather than dog 

e,·olurion. WIL1t they h,1,·e propmed suggem that the ongoing interaction 

bet\\'l'en dogs and humans h,1s not only been instrut11e11tal in turning the Grey 

Wolf into modern-d,1y dog<, but it has been instrumental in creating modern­

day humam from our .111ce,tor,. Were dogs dome,ric1ted o,·er I (H).()()() ye,1r, 

,1go and 111 the proCL'" did they ,1!,o dome,r1c1re m;; Did our ,111cestor1; 

rel.momhip, \\·1rh dog, g"·e them the compentl\·e edge o,·er e,rndenhal,? 

I )1d "·e learn to m.irk our territory. u11dert,1ke b1g-g,1111L' p.1ck hunting ,rnd hw 

111 l.1rge. extended fa1111ly group<, from our dog,:: lte,1d the ,1rt1cle 011 page 52 

,111d Judge for your,elf. I know it made me uke ,1 long IL1rd  look ,H the much­

lowd L,1brador ly111g under my de,k. 

Black-necked Stork'> ,ire not p,1rt1cularly \\'ell-k110\\·11 AmtL1h.111 bird,. Th" 

" unmual becn"e mmt pL·oplc ha\'e heard of ,cork'> ,111d 1t\ h,1rd to nm, .1 

l.1rge. 111a111ly hl.1ck-,111d-\\'l11te bird that sr,111d, \\'ell m·n ,l 111erre ull .111d h.1, .1 

hc.1k like a <,\\'ord. Perh,1p, people ,1re nor f11111li.1r " 1th them becrn,e they 

110\\' mmtly occur 111 the \\l'tl.111d, of the orthern Terr1to1Y Uur rh1, \\·,1, nor 

,1!\\ ,1y, the c1w. loday \\ e 1111ght be ,1m,1zed ,H the 1de,1 of ,1 l.1rge ,cork tly111g 

.1rou11d '>ydney but for people 111 the I 92(h ll would h,1\'L' beL'll ,1 \Hrnderfulh­

common <,1ghr. Enc I )orfi11.111 h,1, r.1ke11 011 the trid,, r.1,h. of trying to 

umlcr<,t,111d \\'hy the,L' bml, h.1n· gonL' from the Sydne� reg1011. 

I e,1dbeater\ Po..,..,u111 h,·L·, no\\'here cl,e on E.1nh but V1cron.1. 111 V1cron,1 

th1' pm,t1111 c111 only he found 111 .1 u11y (\() :-. 80 ,qu.1re-h.ilo111etre ,ire.1 of the 

Central I l1ghl.1ml<,. \\'1th111 one of the 1110,r ,pecr.1cul.1r fore,t, 011 Linh the 

Mou11t,1111 A,h fore,t,. I hL''>L' forL',t, .11,o conr.1111 the t.1llcq th\\\ n111g pl.inr, 011 

the pl,111et. And \\ h.n "our rL',ponw to .111 of rh";; We ,,·,te111.1t1c1lh cut It ,111d 

burn \\'h,1r\ left lO rl1L' ground. pumng I e.1dbe.1tL'r·, J >o..,.,t1111 011 the \\ ell 

trodden p.nh to L'\t1J1Lt1011. Pnh.1p, n\ t1111e \\ L' ch.111ged our re,pomL'. 

Al,o 111 th" 1',ue \\·e L'\plore the 111y,tL'l'IL'' of I lu111ph.1ch. �'h.1le ,nng . 

,ll ll'mpt l() d1'CO\L'r \\ h,u\ h.dh11g o!Trl1L' lk',lllllful c;1,11H 13.llTL'd I rog .111d 111L'et 

.111 111,L'Cl th.n c1111L' h.1L h. fi-0111 the de.HI the I on! I lm\l' 1,1.rnd C1.11n Sock 

I men. JI· 111 I( ':-.A 
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letters 

Do All Fish-eaters Smell? 
Afin c11.1oy111g to the fi.dl 
(,111110,t to the pomt of 
roll111g ,irou11d 011 the 
ground ti-0111 11mth) Stc\'l' 
V,m lhck\ L3,icky,ml 

,1tur,1li,t ,irnclc 011 the 
W,HL'r-r,H (.\'c1111n· .-l11s1 . 
W111tcr 2(Hll). I \\·,1, lefi:
,,·nh one 111111or ,ourcc of 
puzzlc111enr: the author\ 
1111phc.1t1011 that thi, rmkrn\ 
"pu11gc11t 11arnral odour 

..

(echp,ed only b� a rotting 
polecit c.11-c,1") 1, due to 1t, 
bc111g ,1 pr1111,1rdy fi,h- ,md 
g,1111e-e,1ter. h th1, mdccd ,1 
natur,1I c.n1,c-,111d-dfrcr; Arc 
,111 fi,h- ,md g,1111c-c,1ter, 
olfacronly offcm1,-c; I would 
be 111tcre,ted to know the 
COllllectIOll. 

-A 'IN! DR.OVfR
WrnL'>IO'-L<IU\II, ':-,W 

11 '/icll f II'/()/(' ll'cl.\ cl /,it ,!( cl 
11011 '>l'lJUitur rcc,l/y. Drt11l'i11.I! 
1/,c (011d11sio11 1/,,11 cc11i11.l!Jisl, 
11/cil.!cs )'"II reel.! ll'cl.' 11ro/,c1/,/y ,1 
/,11 I fr/1, ctft/,011,\!/, !I )'()II /,cll'(' 
di11,·d 011 11111//()ll/,irds, or s111clr cl 
pc11.1!11111 n>ol.!cr y, 1/,c 111c111or)' o( 
/>c(I.! :, f>c1stc ,,,1.,1 w 11sc-/,y-d,11c 
111(1!/11 /,c c1•01.!cd. I l.!11011' 11'!,c,le 
/,rcc11!, is 1nc11y ,,,,11gy, b111 /'111 
1101 s11rc /,oil' F,l.!i111os 111c,1s11rc 
11/l 11/ldcr 1/,c .,11ur ICSI. Ccl,\!Cd 
11 ;11cr-r,ll-' sti111.! /'<ll'tly bc(c111sc
1/1cir}11n 11•c,l/s (011cc1111wc 1/,cir 
_tisl,y drop11i11.1!-' c111d 1,1blc s0',1/'-'·
l3nt 1/,cir ,111•11 smell (0111cs _tim11 
/i1•i11.I! ;,, cl _tisl,y plci(C. L1yi11g 
doll'/1 ,1 s111cl/ trc1i/ i11 ,111 
nll'irc111111e111 1/1,11 111(1!/11 get 
tid,,/ly i111/ll(/c11cd tll'irc cl dcl)' 
(,,//s}>r ,1 lm'll' 111()/'C tt1cl.!y 1/,,111 
ji-cc11•,1y !t111c pt1i111. ·111cy 

/!/"Odil((' 1/,is ,\!<\\!_(!ill,(!, I/Ill.if.!)' 
,l!l11g i11 .l!l,111ds /,csidc 1/,c ,11111s, 

,111d sl,111 it ,1ro1nul tl,c lc111dscc1pc 
lil.!c ,1 liq11id l,,1r rode. "/1,c real 
/,1111n11cr ,,/10111 tl,is sort <f trail 
/,"1::::-i11,1! is 1/,,11 s1>111c <f tl,c dots 
,111,I d,isl,cs tl,c y da11/, ,no1111d 
i11e1•i1,,/,ly l,111d i11 1/,cir Oll'II lap. 
"/1,c /,11ild-1111 if t1 11 ;11cr-r,11 s 
,no111,1 111(1!111 spcc11.! l'Ol/(/IICS /() 
,111,11/,cr 11 ;11cr-r,11, b111 to a 
/11n11,111 it si11111ly reads as 
c,1u-dc-polccat. 

SILVI: VA l)vcK 

QUI I. \I AND MU\FU 

Exploring Molluscs 
I take offence at Barbara 
L3rownlow\ Letter (:,:,1111rc 
.--l11s1. W111ter 200 I). i11 
which ,he likcm 111y research 
011 1110l]mc, to the process of 
L'Xtr,1cri11g bile from Asiatic 
Black lk,1r,. 111 fact, I (like 
m,my other Australians) have 
,igncd ,1 petition calling for 

Water-rats have a pungent odour, not so much because of what they eat but rather be 1 1 · cause o w iere they live. 

the h,1lt of th1s 111hu111a11e 
practice, which 111volves 
keepmg bear, ,1live Ill small 
cage, whd,t their bile duct, 
.ire tapped. My re,earch, by 
co111p,1r 1,011, 1, earned out 
011 invertebrate organisms, 
which have no central 
nervous system, after they 
h,1ve been humanely 
sacrificed by plac111g them 111 
a free7er. 

There 1, a big difference 
between the wore.I<; 
"explore" and "explo1t", 
and I deliberately chme the 
word "explore" because I 
am a research scientist with 
a ,trong 1ntere. t in 
conservat1011. Through my 
b1oprospect1ng activmes I 
have been able co contribute 
co the comervat1on of 
1ntert1dal ecosystems by 
1de11t1fy111g breeding habitats 
used by molluscs and 
hotspots of molluscan 
d1vers1ty. It should be noted 
that it 1s often difficult to get 
funding for direct 
b1od1vers1ry-related research 
111 Austr,1ha. so there are 
.1dvantages 111 usmg the 
b,111ncr of potential human 
apphc,1t1om. 

With respect co the Shell 
'ovc boat harbour. Barbara 

Brownlow and others may 
be 111te1-c,ted to kno\\· that. 
,1, ,1 re,ult of my research. 
Ba..,., J >ornt (Shellharbour) 
has 110\\ been ,elected a, an 
,1ppropri,1te snc for a ne\\· 
m,ir1ne re,cn-c by e\\· 
South W,1lc, F1,heries. Bass 
Point 1, ,1 "priceless" manne 
cm·1ro11111ent bcc.1u,e 1t 
support, ,1n unmu,1lly high 
d1,·L-rs1t) of ,pcne, and 
provides 1111port,lllt breeding 
h.1h1t,ll. If the need for
protccnng tl11, ccmystem
Ullll(H bl' ,1pprcn,1ted for
thL·,e , ,due, ,1lo11e, 1t
bcu)ntL', IlL'Ce\\,1ry co appeal
to people 111 ,111) \\ ay tlur
"di hL· L'lfrcm·c, mcludlllg
"for the ,.1ke ot"humans". I

4 '.\: \ I l IU \ L \ I ll \ I I 1\ :\ L I U \ l N 2 0 0 2 



c.m:: ,1bout the protection of
,pene, ,111d ecmy,ten1,. so if
,,1crit1c111g ,1 fc\\' individuals
(111 ,111 e1l\'iron111et1t,1lly
,mt.1111,1blc .111d hum,111e
111.11111er) c.111 fi.1rther our
ulti111,1tc go,11 of
comer\',Hion ,111d
corn1m111iry educ,nion. is
rh1, re,1lly ,uch ,1 bad thing'

-1<.m:,lT's; l3r1 KE DORFF
Uf\.1\1 1-R'.:>ITY or 
\: 01 I O 'GO 'C 

Evolutionarv Theorv 

Your nugazine has been of 
much it1tere,t in opening to 
rne the tnany natural 
\\·onder, of our O\\'ll 

countr\·. The \\'Ork im·oh-ed 
i, much ,1ppreciated. The 
cot1tinued emphasis on 
e\·oltttion i,. I take it. a 
<>i\·en in \·our ,cientific ;::, , 

\\'Orld and I can accept chat 
thi, i, ,o. albeit with so111e 
boredom as to its repetition. 

The ,1rticle "The Killer 
R.at-kangaroo 's Tooth"
(.\·,1111rc .--l11sr. Winter :2001)
ha, ,rn unfortunate
conclusion quite uncalled
for. even if the tenor of the
article i, overlooked. o
allo\\'ance is made for your
\\'ide reader,hip, which
probably includes so111e who
still know that the
evolutionary theory is just
char. I c ,ee111s co me to be a
bad lapse of editorial
O\'eP,ight that Stephen Wroe
\\·as not coun<,elled about
,uch antagonism. Surely this
i, not a u,eful way to impart
sciennfic re,earch findings.

I al,o puzzle over the 
scace111enc " ... chi, is pretty 
,cr,rnge. A ,ingk organ ha, 
been mec.l for two 
co111pletcly different 
role, ... ". I thought chat the 
natur,d \\'Orie.I wa, replete 
with 111ultipk-u,e feacures­
mmc creature,, 111cluding 
my,clfl 

-jA( K Aus1 I
Cow1 '>,Vic.

,\ fr .·l11sri11 dis11lc1ys c1 
l,1111c,,r,1b/c /,irk c!f srrc,1,1!,rl, i11 
/,is co111 1ioio11s. I le (()11ccdcs 
rh,lf rl,c clffCJITc111rc cfcJ 10/11rio11 
,1s_J;1rr 1111dc1pi11s 111osr aturc 
Ausn-,1li,1 (()IITrili111io11s, /,,11 
rakes c.wcptio11 10 111y article, 
c1 1idc111/ y licr,111sc it c1rti1 1c/y 

dc11ics Crc,11io11 1/,corics. /11 
sl,,,rr, ir is 1101 1/1111 l.fl,111111 
s11/iscrip1io11 10 c1 11>l111ic>11,1r y 

1/,cor y, h11r r/1,11 I ,11;1!,11C ,1,l!,cli11s1 
'dcs(l!,11' by ,1 ,l!,c>d. I fc>I/ IC/ ICI; ro 
,1rrcJH C/ lo/11rio11 is re> dc11y 

Crcc1rio11is111, ll'hcr/1cr ,wcrrly 

src1rcd c>r /IOI .. ·I 11s1i11, ii sce111s, 
1/ lcl/lld 11rc(er 111c 1101 10 rn/1 a 
spade c1 s1i,ule; l,c 11 1,)1,/d 1n�(cr 
1/,c11 sric111is1s ll'ere ro111i11ely 

re11sorcd-i/1c11 1/,cy c111bcdded 
1/,cir ro11r/11sio11s bc11/ lee11 1/,e 
lines .. --llil1011,1!,I, ir is .--l11s1i11'., 
r(l!,III le> dis,1,1!,rcc 1/ 111/, 
e/lol111io11ar y 1/,eor y, [( l,e has 
(1// 111;1!,IIII/C/I/ ,1gai11S1 ii, 1/,c11 
l,e sho11ld 11111 i1 011 1/,c 1ablc, 
//()/ rnll.fcJ/' 1/,e sile11ri11,I!, c!f i/10sc 
11 1/10 disa,l!,l'CC 11 1ii/1 l,i111. 

.·Is 10 A11s1i11 s se{()11d {()IICC'l'II, 
I do 1101 rlc1i111 rl1111 Ekalcadeca �­
sew11d prc1110l,1r (P2) is 1111iq11c 
i11 bci11g "11111/ii-11se", /,,11 i11 
bci11,I!, "11scdfor lll'O ro111p/e1cly 

d!flcre11/ roles ill 1/,c {()llrSC c!{ 
1/ie i11di111'r/11,,I '., l{(c ". 7 here 
is a dij(crc11rc c111d I'll cxplai11 ir 
111orc_(11/ly Tl,c P2 c!{ 1/iis 
s1m11xc ka11garoo has a 
dis1i11r1 c111d si11xle 11sc i11 tire 
j111'c11ilc, rlwr is, as a sl,cari11,I!. 
blade. 11 'irl, 111c1111ri1y, 1/iis 
10oli1 is rcposi1io11cd lo pc,:(cm11 
a {()IIIJ!lcrcly d[{(crc111 _{1111aio11 
as c1 b1111rcss. /1 is 1/iis obl(l!,alc 
r/11111,1!,C c{{1111aio11 1/,ro11gl, 
1/,e rn11rsc c!f 1/ic ,111i111c1I�· l{(c 
1l1c11 d�(,11cs Ekaltadeca as 
1111iq11c. Qf'w11rse 1/,crc are 
111c111y 01ga11s that arc 
11111l1i-11sc, /,111 al 110 poi111 
is 1/iis ll'IIC <!f' 1/ic P2 <!f'

kalcadeca. Stl'lla11ral 
rh,111,1!,C redeploys rl,c roor/1 
i11 ,1 {()IIIJJlcrcly 1/C'll' role 
011d {()mfr,1i11.1 ir 10 011ly 

1/,is 11c111 mlc. 

\11 VI WROI 
UNl\11 R',11 Y ()I SYI) I Y 
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Magazine Rap 

I .1111, for the f'iP,t time in my 
life, renewing a n1,1g,1zinc 
subscription for more than a 
,ingk yc,1r, and I do so with 
co11f1dcnce. I enjoy .1 
nurnbcr of popular scientific 
rn,1g,1zine,. prim::irily but not 
exclusively from the USA, 
and I comidcr my,elf to be a 
fus,y re,1dcr. Among my 
long-loved sub,cripcions is 
your American counterpart 
.\',l111rc,I I lisror y, published by 
the American Museum of 

.itural History. 
I compare 1\',l/11n' A11stmlic1 

and ,\'cll11rc1I /-/istor y a11d 
conclude that 1'\'c1t11rc 

.--l11s1r,1/ic1 must have excellent 
managcn1ent and staff. The 
reality is that quality often 
relates to revenue, and 
revenue relates to scale. 
Much as we might wish we 
could read .\',ll11rc .'-l11s1r,1/i,1 
every month and not just 
qu.irccrly, I conclude chat it 
reflect, your con<,nom 
choice to go with quality 
rather than quannty gi\·en 
the m1,1ller population base 
you serve do111e,cically. 
Every issue of i\',ll11rc 
."111s1ralic1 is a treat. with good 
writing about interesting 
subjects, and wonderful 
photograph,. Keep up the 
good work! 

--JtlC A J)Lll..',O 
ltl lOl)L hLA I), USA 

Is There a Pure State of 

Nature? 

In Ill', ,1rttclc "The Pure 
State of ,lture" (.\',ll11rc 
."111s1. Spring :WO!), J),l\'id 
I lorton c.1utiom us ,1bout 
rc,1ding too much into the 
,c.rnry ,ltld rnbJeCtl\'l' 
evidence about the exre11t 
eh.it Austr,1ltam h.1d 
modified their cm·1ronme11t 
prior co Europc,rn 
SL'rtlc111e11t. I le then u,es tilt', 
evidence to ,1rgue sLrongly 
th,n j.um·s ( 'ook .111d 
I udw1g I e1chh,1rdt would 

h.1vc seen the ,,1mc Au,tralia
even if Aborigine, had never
set foot 011 chi, land. J>erhaps
we will never know what
they would have 'ieen, but
doc, it really matter'

To l lorto11 it docs, 
because if Aborigine, did 
dra,cically modify the 
vegcc,ition with fire, and 
wipe out the mcgafauna, chi, 
would lcgitimi,c destructive 
practice<, ,uch ,l'i land 
clearing; modification of an 
already hu111an-modificd 
environment i,n 't as bad as 
upsetting "the pure state of 
nature". L3ut organisrns have 
been modifying their own 
environment, for billiom of 
year,, frequently in way chat 
,1rc delcteriom for 
chetmclvcs and for other 
organistm. Oxygen. for 
cx,rn1plc. \\'as ,1 rare and 
toxic ga, befixc the 
C\' olut1011 of photosynthetic 
org,11Jis1m. Can we really 
argue eh.it there i, a "way it 
was 111e,111t co be" which \\'e 
must d1sco\'er and thl'n 
return co' Or must we 
imread dcndc the \\·a,· \\'C 

wam it ro be' lf che Litter i, 
true. there is still cwry 
reason for us co choose the 
,amc world that Horton 
hopL'S fr)!', ,rnd th,1t the first 
Au,trali,llls had \\'hen Cook 
stepped onto their shore-a 
di\' erse one. 

-1\l\i( I IA! l KE'AR FY
U l\'I R \I I Y OJ YD LY 

Nature Australia requests letters 

be limlted to 250 words and tvped 

II possible . Please supply a 

davtlme telephone number and 

tvpe or print vour name and 

address clearlv on the letter. The 

best letter In this Issue wlll 

receive a COPV ol The Story of 

Peking Man. The winner this Issue 

Is Michael Kearnev. 

5 



nature strips 
Macaroni J Jenguins and 
l31ack-browcd Albatrosses 
suffered the worst declines, 
their numbers falling by 
about SO per cent. COMPIL D 13Y G �ORGI A HICKEY 

RICHARD I ULLAGAR .. 

KARINA I IOU)[ , \,\ICI IAl:L 

LEE. KARE 1\\, GHEE. 

\\JCHAEL \1, LEA1 . RAC I !CL 

:,ULLIVA1' A1'D Al3131E 

TH01'vlA'i AIU RFGULAR 

CONTR.IBUTORS ro 

ATURE STRIPS. 

Antarctic Meltdown 

G 
lobal warming is already
turning up the heat on 

Antarctica: .1ir temperatures 
arc rising. ice i, melting ,111d 
the physical e11\'ironment on 
the frozen cont111cnt is 
changing. 

Krill (E11p'1,111sia s11pcrlw), 
which underpin most 
Antarctic food chains. are 
belie\'ed to be ,uffering too 
and it' peculated that the 
biomass of these small 
shrimp-like crustaceans has 
been declining in the 

outhern Ocean for the p,1st 
decade due to decreasing ice 
cover. The broader 
ramificatiom of this have 
now been investigated by 
Keith R.eid and John Croxall 

Macaroni Penguin numbers have fallen dramatically in the last decade. 

6 

of the l3ritish Antarctic 
Survev in C,1111bridge. 

Th; rcsc,1rchcrs a;,alysed 
population and reproductive 
data on four krill-eating 
predators-Ant,irctic Fur 
Seals (/frctoccJ1hr1/11s ,�a:::c/1,1). 
Centoo Penguins (P)'.�oscclis 
JlrlJ!llll), Mac,ironi Penguins 
(E11rlyp 1cs c'1rysoloJ1!111s) and 
l3lack-browcd Albatrosse, 
(T/1alassr1rr/1c 111clr111op/1rys)­
collectcd from South 
Georgia, north-cast of the 
Antarctic Penimula, during 
,urvcys fi-0111 1980 to :2()()(). 

They found that, although 
,tudy populatiom of the 
four specie, were either 
stable or incrc,1scd slightly 
during the 1980s, they all 
declined dur111g the I 99<h. 

The four species have 
different physiologies and 
ecologies but ,hare two 
significant features. They 
breed at South Georgia and 
rely on krill as their 
principal source of food. 

l)ict-sarnpling studies on
the four species revealed 
that, at the same nmc they 
were 111 decline, the 
population structure of krill 
in the South Georgia region 
was also undergoing 
,ignificant change. Most 
1111portantly, the proportion 
of krill in the largest size 
range was falling. 

When all things were 
considered. Il appeared th,1t 
the likely c1me of the 
decline 111 predators was 
directly related to declining 
krill ,1\'a1L1bil1ry. 

-K. lcC.
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Show-ons and Pav-onsW e all know humans can

behave irr,1tionally. 

Some behaviour has no 

,1pparent evolutionary 

ad,·antage ,lt all, and the 

'Darwin Awards' 

commemorate the remains 

of foolish individuals who 

have contributed to the 

improvement of our gene 

pool by removing themselves 

from it (11 11/111\ d111111i11<11/lc11'ds. 

(0111). Ho\\'ever, other 

apparently irrational 

behaviour may have a hidden 

evolutionary agenda. For 

example. individual hunters 

may choose to collect food 

the hard way (\\'ith relatively 

low returns), or they may 

acquire food and give it 

all a\\·ay. Ho\\· can 

e,·olurionary models explain 

such seemingly \\·asceful 

practices? 

A team of anthropologists 

led by R.ebecca Bird 

(Uni,·ersity of Utah) believes 

chat hunting itself may 

provide an honest signal (one 

that can't be faked) of skill or 

other ficness-relaced quality. 

T he evolutionary pay-ofT is 

that many people gee to 

assess che signaller's (in this 

case, hunter's) credentials as a 

mace, ally or competitor. 

What was the driving force in the evolution of three-colour vision in Chimpanzees? 

Bird and colleagues studied 

foraging practices of the 

Meriam-1 ndigenous 

O\\'ners of Mer and the other 

Murray Islands in the Torres 

Strait. They found chat 

spearfishing provides much 

less food (in cer111s of 

nutrition) than the hunters 

could catch had they 

collected other available 

seafood like shellfish (the 

target food of 111osc wo111en). 

While dietary variety may 

play a role, the researchers 

showed chat these hunters 

rarely share their catch, and 

therefore few people actually 

benefi c from task 

spec1alisacion. I lowever, 

hunting success clearly 

signal individual prowess 

and skill. Anyone can collect 

shel16sh and no-one (not 

even a good collector) stands 

out, but everyone 

remembers the best 

spearfisherman swaggering 

up the beach with his catch 

in hand. 

Turtle-hunting provides 

another example. Although 

nesting Green Turtles 

( C/1elo11ia 111ydas) are easily 

collected on the beaches of 

Mer from October co April, 

wrtles muse be hunted in 

the open sea at other times 

of the year. Invariably the 

purpose of these turtle hunts 

is co provide fresh meat for 

public feasts. Unlike 

spearfishing, turtle-hunting 

(and collecting) produces a 

lot of meat. l3ut while a 

turtle-collector keep, a 

proportion of the meat for 

his own fa1rnly's 

comumpcion, the turcle­

humer keeps none for 
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himself and has no say in 

how it is distributed. How 

could this help the hunter) 

As Bird and colleagues 

explain, news of the hum 

spreads quickly. The 

successful wrtle-huncer is 

i111mortalised in local legend 

and thus shows of
T 
his 

qualities as a potential mace 

or ally co the rest of the 

co111mun1ty. 

-R..F.

Seeing Red 

F or most mammals the 

world appears rather dull 

and gloomy. The vibrant 

colours we see in nature are 

often lost on the animals 

chat live there. Yet ar ,ome 

stage 111 evolunonary history, 

prnnaces stepped out of that 

washed-our world and 

started seeing Ill 

cechn1colour. Sc1ent1scs 

believe the evoluc1on,1ry 

force ch,lt made prm1,1tes 

fin,11ly see red \\',ls hunger. 

Trichrom,1uc or three-

colour vision allow us not 

only to distinguish blue 

from yellow but also red 

from green. This is thought 

to be important for primates 

foraging for fruit high in the

canopy. Yee recent studies by 

biologists from the 

University of Hong Kong 

suggest chat leaf colour, 

rather than fruit colour, \\'as

probably the dri,·ing force in 

the evolution of 

trichromatic vision. 

achaniel Dominy and 

Peter Lucas scudied the 

eanng habits of 

llllnp,1n7ees (H111 

1ro5,?lody1cs), Black-,1nd-\\ hire 

Colobm (Colo/J11s .1?11crc;::c1), 

Red Colobm (Piliorolob11s 

b,1di11s) and R.ed-railed 

Monkey, (Ccm>pi1hcms 

,Lif,111i11s) 111 K1b,1le anonal 

Park, Uganda. From the 

,rn,1lyses of colour. chen11c.1l 

comem and roughne,s of 

the primate,· chosen food,. 

the re,e,1rcher, \\'l'rL' ,1bk to 

dercrmme hm, colour 

1 
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How does a Black Bear maintain muscle strength after months of hibernation? 

influences diet. 

By seeing red, these 

primates have the advantage 

of being able co select 

tender young leaves, which 

are rich in protein and 

provide a critical food 

resource when fruits are 

scarce. To a colour-blind 

species, a young red leaf 

might appear dark and 

mature, thus cough and 

unpalatable. Incerescingly, 

over half of Africa' tropical 

planes have young leaves 

coloured red, and all 

pnmaces on this continent 

have trichromatic v1s1on. 

However, in the tropics of 

South America, less than a 

third of young leaves are 

red, and only one genm of 

ew World pnmaces, the 

howler monkeys (l--l/011atta), 

has evolved (independemly, 

8 

the authors ay) co sec in 

full colour. 

-K.H.

Bear Facts on Hibernation D oes a wild bear defecate

in the woods; oc in

winter it doesn't. Nor does 

it eat, urinate or move 

outside the safety of its den. 

Yee, despite 'bearly' moving 

during the five co seven 

months of hibernation each 

year, Ulack Bears ( l 'rs11s 

a111ericr11111s) retain most of 

their mmclc ci,sue and 

strength. Bedridden hurnam, 

by comrasc, would hardly be 

able co move a muscle. So 

how do bears manage n? 

Henry I larlow (Urnvcrs1cy 

of Wyoming) ,1lld colleague, 

radio-tracked Black Be,irs co 

their dens at the ,c,1rc and 

end of winter, caunou,ly 

jabbed chem with 

anaesthetic and hauled chem 

out. Muscle biopsies were 

taken, then the sleeping 

bears were fitted with a 

brace co stabilise the hind 

leg and the nerves stimulated 

causing the foot co kick 

,1gainst a metal pL1te. W hen 

the forces of impact \\'ere 

measured, the team found 

that the ,trengch of the 

bears' kick\ decreased by 

only 23 per crnc. S1m1L1rly 

confined humans would lo,c 

90 per cent of their ,trength. 

The team smpects th,n the 

be,1rs' shl\-cring (isometric 

111u,cle colltr<1ct1om), ,1long 

\\'Ith their known ,1bil1ty to 

recycle nnrogen from the 

ur111c to ,ynthc,1sc nC\\ 

ammo acid, and protc1m, 

keep, the ,1ll1m,1l, ,trong 

dur111g h1bern,1t1011. 

Presumably this allo\\'s them 

co maintain their fighnng 

condition should a predator 

disturb their re c. 

-R..

The Advantage of Dull 

Neighbours 

B eing drab and dull 1s 

usually a d1sad\'antage for 

male songbirds in 

monogamous society. T hey 

,1re picked on by rl\·al males, 

passed over by the fomales, 

,1nd relegated to the \\'Orst­

quahty h,1b1tats. Yet 111 the 

,mall orth mencan 

L.1zuh Uunnng (H1sscn11,1

,1111oc11,1), the dullest 111,1le,

,hare choice tcrntone, \\"1th

the bnghte,t 111,1ks. Liles

\\Jth mediocre plu111,1gc arc

,1ggrc,,1\'l'i\' ch,1sed ,1\\ ,1\" b,

the brightly coloured m,1k,,

\'l't str.1ngch the dr.1b 111,1k,
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,ire rolcr.1red. rlw, cunOU\ 

11t�1ghbourhood ,1rr,111gcn1e11r 

h,1, been ex,1111111ed by 

b1olog1,r, 111 the US ,ceking 

ro undn,r.llld hm\· dm\·dy 

bird, h.1w 111,1de 1t to rhe rop 

of bu11n11g ,onety. 

Enck Creene (Uni\'nsity 

of '1011t,lll,1) ,rnd colle,1gue, 

ob,nn'd ,1 popuL1t1011 of 

Fossilised dino vomit? 

Cretaceous Chunder 

J 
u,r 111 c1,e you ever

,vondered, 1t ,eem, that 

dinmaur, ,ufferc:d from 

indige'>tion coo: re,earchcr, 

h,ive uncovered what may be 

the fir">t known example of 

fo,..,i11..,ed d1110 vomit. 

, Lawli 13u11ting, 11e,1r The te,1n1. led by Jmc Sanz 

from Un1vel",1dad Aut6noma 

de M.1drid, d1,co\'L'red the 

< 1\ \p�,ouL1. ,,·here both bright 

,111d dull m,1le, ,h.1red high­

quality rerrirone,. Their 

ob,en·,1tio11, re\·e.1lcd rhat 

rhe ,1rr,111ge111e11t 1, one of 

u11mu,1I coll,1bor,1cion 

bern·een rhe m.1lc,. The 

re,earchn, ,mpecc rhe pay ­

off fix the colourful m,1le i, 

prom1,cu1ty. 13ec.1mt' oflfr, 

irresht1ble look,. he i, likely 

ro atrr,1cc rhe ,1tce11tion of 

fc111,1le, rhar h,1\·e p,11red \\·ith 

hi, dull-look111g neighbour, 

and ,o g,1111 extra-pair 

m,1ting,. JVloreo\'er. he can 

be ,ure of hi, own partner\ 

fidelity. ,1, rhe next-door 

neighbour, .ire far roo dr,1b 

ro tempt h1, fem,1le ,m·ay. 

The ,1d\·,111tage for the dull 

m,1le 1, one of belonging to ,1 

good nnghbourhood. 13y 

rim fortune he h,1, been ,1ble 

co ">ecure a m,1te ,md increa,e 

hi, chance, of paternity. 

Apart from the cheating 

p,1rt1lL'r, the manipulative 

neighbour ,llld the 

illegitimate off,pring. he's 

gor it nude 1 Well. it might 

nor ,eem the mmt equitable 

form of cooperation. but 

he's ,rill doing better than 

the ,1\'erage male. 

-K.H.

I 13-million-year-old lump 

while d1gg111g at La, Hoya, 

in central Sp,1i11. It concaim 

the jumbled re111.1im of four 

juvenile bird, from three 

different ">pecie, ">urrounded 

by fe,1ther">. I )uring the 

Cretaceom Penod. Las 

Hoy,1, \\'.1"> a cairn l,1ke 

-,m 1de,1I depmition 

e11\·1ron111e11t that re,ulced in 

an unmually large number 

of 1,olated. complete and 

perfectly pre,en·ed ,kcletom. 
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It 1s unlikely tlut such a 

m1,h-111a,h of bones and 
fe,ithers from individuah of 
d1fferenc ,pecies would have 
occurred through natural 
geological processes. 

The researchers ruled out 

the possibility that the blob 
is tcmilised dino poo. 

ompared with other 
knmn1 coprolites, the 

degree of destruction of the 

bones and amount of slll·face 
pittmg is comistent with 

being immersed in stomach 

acids but not with having 

passed right through the 
alimentary canal. 

Positively identifying the 

respomible predator, 

however. is tricky. The Las 

Hoyas ite has yielded an 

,rn1azing array of \·ertebrate 

fossils including fishes. birds, 

small dinosaurs, crocodiles, 

lizard , ptero. aurs (tJying 

reptiles) and early mammals. 

Fish and mammals were 

The researchers ruled out 

the possibility that the blob 

is fossilised dino poo. 

excluded from the list of 
suspects because they 

regurgitate large, loose 
masses of bones, as were the 

crocodiles, which would 

probably have regurgitated 

rnore cornplecely digested 

bones, and as were lizards 

and birds, which were about 

the sarne size as the 

offending lurnp. 

The rnosc likely predator 

wa. either a small dinosaur 

or pterosaur, which probably 
r,1ided the nests of the 

different bird species. dined 

heartily off their occupants, 

and then spat out the 

indigestible remains. 

-R..

Moose for Dessert? 

l arge carnivores such as

wolves and bears are the

focm of intense 

comervation efforts. In 

several countries, their 

recent local extinctiom have 

been reversed by intensive 

reintroduction prograrns. 

I lowever, such 

transloc,irions rnight tarnper 

with, rather than aid, the 

target species (see "Putting 

the Move on ature", 

,\',1111rc A11s1. Surnmer 

2000-200 I). As well, the 

irnpacr of ,uch 

reintroductiom on prey 

species has rarely been 

assessed. 

Joel Berger (Wildlife 

Comervation Society) and 

colleagues have recently 
examined the latter aspect. 

They first compared the 
behaviour of Moose (A lees

alffs) in areas with and 

without L3rown L3ears (L1rs11s 
,1rctos) and Grey Wolves 

(Ca11is l11p11s). Moose living 

alongside predators reacted 

rnuch more strongly to 
danger signs ,uch as wolf 

call, ,111d bear odours. In 

places where introduced 

predators are expanding 

their range, Moose suffer 

double the natural 

predation rate along the 

encro,1ching 'predator 

front', but normal rates 

behind 1t. A, predicted, 

Mome out,1de the predator 

front were predator-naive 

but Mome 1m111ediately 

behmd the front, despite 

having coexisted with bears 

and wolves for only a 

Moose are quick to relearn their anti-predatory hehaviours to wolves and bears. 

10 
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An Australian dung beetle, 

Onthophagus ferox. Extravagant 

horns come at a price. 

gener,1cion, \\'Crc ,1lre,1dy 

pred,1tor-s,1,·,·y. Thus. the 

a11ci-pred,1cor bcha\'iours ,ire 

relearnt rcm,irkably quickly. 

The,e result, rJi,e both 

conccrm and optimism. 

They ,ugge,t th,1t. ,1lrhough 

such prcd,1tor 

re1ntroducnom can de,·asc,1ce 

prey populaciom Ill the ,hort 

term. 1f the inici,1I prey 

popubcion 1, large enough 

co ab,orb the omlaughc, 

reco,·cry of prey can be swift 

and etTecci,·e. 

The re,earcher, abo 

sugge•;ccd chat ,imibr rapid 

adapm·e learnlllg might have 

occurred Ill the Pleiscocene 

megafauna. chm 

'"tempering" the effects of 

any human o,·erhunting. 

Ho\\'e\'Cr, this extrapolation 

might not be jmcified. The 

na1\'e prey popul.1tiom in the 

,cudy (Mome) had 

coe,·oked \\'ith their natural 

predators (bears and wolves) 

for at lease rem of choll';ands 

of years. and had only been 

1,olared from che,e predators 

for a geological instant (a 

century or less). These 

populations thus already 

possessed all the anatomical 

and behavioural traits for 

resisting prcdanon, but had 

momentarily lose the ability 

co use chem. In contrast, the 

Ple1scocene megafauna of the 

Americ1s ,rnd A uscrala,1a, for 

example, had never 

encountered a human Ill 

their ennre evoluc1onary 

history, and never evolved

any appropriate defences. 

Without the behavioural and 

anacom,cal craICs 111 their 

armoury co fall back on, 

these arnmal, would luve 

had co evolve entirely novel 

defcm,ve reperco,rcs Ill 

n.:spome co tlw, new 

predator- ,1 slow process 

chat may have meant 

smcained morcaltcy races for 

lengthy periods ... ,rnd 

c,·entual exnncnon. 

-M.L.

Hornv Beetles 

D
ung beetles spore horns

chat reach g,gannc 

proportions and gro\\' Ill 

extraordinary forms. Horns 

sprout from the front, back 

or 1111ddlc of the head, or 

from the thorax. Despite this 

d1vers1ty, beetle horns all 

funcuon the same way. 

Male, use chem co block the 

burrow entr,1nce co keep 

rivals out and to s,1fcgu,1rd 

their mate. Larger horm 

therefore have an obvious 

rcproducnve benefit, but 

,, hy are horm so vari,1ble Ill 

their ,h,1pe ,md locanon:: A 

recent study by I )ougla, 

Emlcn from the Un,veNty 

of Montan,1 sugge,cs th,1c 

fu11ct1011al CO'>l'> 111fluc11CC 

"-AfUIU AUSiltAIIA AUIUM 211112 

horn design. 

Emlcn\ study of 

0111hoph,1,l/11s dung beetles has 

sho\\'n th,1t pmscssing 

excrav,1ga11t horns comes at a 

price. Wherewr horns gro\\', 

they scunt the development 

of nearby orgam. Species 

\\'Ith horm at the front of 

the head ha\'e ,mall antennae 

and hence ,111 1mpa1rcd sense 

of ,mell (olfarnon). Those 

,,·1th horm at the b,1ck of the 

hc,1d ha\'c ,mailer eyes ,,·,eh 

reduced \'1'1011. And beetles 

,,·,eh horm on the chor,1x 

h,l\'C '111,iJlcr \\'Illg'> \\'Ith 

d1111111P,hcd flight cap,1bilmcs. 

E,1ch cr,1dc-off rcvc,1ls the 

func[IOll,ll ,l\'>OCI,HIOll 

bec,,·ecn ecology .md horn 

dc'1gn. Mme dung beetles 

need co ,cc, ,111cll ,md tl�. yet 

the 1mport,111cc of chew 

factor, \'.ll'IL''> ,,·nh the 

beetle\ l'll\'Ir()lll11L'IH. ror 

tmt,rncc, 11octur11,1I dung 

hectic, need l.1rgc L'yc, for 

,cc111g 111 lo\\' light, so the 

cmcs of produnng horm at 

the b,ick of the head (near 

the eyes) should be higher 111 

nocturnal beetle, than 

diurnal one,. Indeed, Emlen 

found th,H horns \\'Cre 

significantly 111orc likely co 

be located a\\'ay from the 

back of the head Ill 

nonurn,1I dung beetles. 

L1kc\\'1'e, beetles mhab1nng 

are,1, ,, here dung 1s sparsely 

d1,trtbuced rely on flight and 

\\'ell-dcwloped olfactory 

,cmc,. E111len smpccts that 

horm Ill rhc,c s�1Cncs \\'Ill 

likely be found ,lt the base of 

the hc,1d, ,o ,1, nor co 1111p,11r 

the ,, 111gs or ,rncenn,1c. 

f:.mkn \ ,tudy h,1, ,ho\\'n 

ch,1t. ,, htlc orn,lt11L't1t, ,rnd 

\\·c,1pom IJl.1\ h,1n' 

dc\'clopcd fro111 rill' bcndic, 

of sc,u,1I ,clcn1on, chc,r 

dl\·crs1r, I\ dri,·L'll h the co,r 

COll\tLllllt'> of L'COIOg\. 

K.H. 
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An African Rock Python (Python sebae) swallows an Impala (Aepyceros melampus) whole. How do pythons cope with their feast-or-famine lifestyle? 

Cicada Clocks 
Cicadas can't tell time. of 

cour<;e, but some have 

extraordinarily precise 

capabilities for monitoring 

the passage of years. In at 

lea,t three orth American 

,pecies, for example, 

virtually all adults in a given 

area will emerge and 111,1ture 

within days of each other 

after spending almost exactly 

17 year, under ground. A, a 

1-csult, thousands, even

milliom, of rhythmically

droning adult cicadas can

,uddenly appear in a

location where they h,1vc11 't

been seen for ye,1r,.

How these ,o-called 

'pcriodic1l' c1cad,1, (all 

member, of the genm 

.\ faJ/icir,11/,1) keep track of the 

year, ha, long been one of 

nature\ great mysteries. 

ow researcher, led by 

llichard Karb,111 (U111wr,1ty 

of C1ltforrna ,lt I )avIS) h,1ve 

12 

found an important part of 

the puzzle. 

While under ground, 

juvenile cicadas (nymph,) 

feed 011 tree-root sap and 

barely 111ove during their 

long pre-adult lives. They 

dwell too deeply to be 

influenced by mual ,ea,on,11 

guide, ,uch ,is ch,rnging day 

length, and air-temperature 

fluctuatiom. Instead, K,1rb,111 

,rnd his colleagues have 

found that periodical ucada, 

prob,1bly take their cue, 

from the plant, upon which 

they live. 

The 1-e,earchers tr,rnsft·1-red 

15-year-old 11y111phs 111to

root, of peach trl'l''> of ,1

variety that could be nude

to flower twice ,1 ye,1r,

1mte,1d of-Ju,t 011cc. -, hey

accelerated the r,1te of

,e,1,on,11 ch,lllge experienced

111 one group of trees ,o th,H,

phyS1olog1c1lly ,JK',lKlllg, 

they p.1,,ed through t\\O

years in one. The nymphs 

on thc,e trees took only one 

ye,1r to develop into adults. 

reaching 111atur1Cy 

pre111,1turely ,1frer JU St I (1 

years of life. yrnphs 

tr,rnsferred to t1-ec, left to 

experience se,1,onal changes 

11,1tur,1lly maint,1ined the 

normal 17-ye,ir cycle. 

The work ,uggc,ts tlut 

,111nual change, 111 11ucr1c11t, 

,llld other ,ap co111ponc11t, 

.1ssociatcd ,,·1th tlo\\'enng 

keep the 111,en, 1nfori11cd 

,1bout the 11u111bcr of ,e,1,om 

they p,l\\ through. 

-1<.McC.

Snake Guts and Bladders 

M 
,rny of u, k1rn,, tl1L'

p,nnti.il ti.:L'i1ng of 

1nd1gesuon ,lfi.cr 111dulg1ng 

111 loo 111uch ti.1od. But plly 

the poor python th,1t Jml 

'" ,dill\\ ed ,1 go,n 1 I iti..· 1, 

cnhn ft'.l,l or 1:1111111c ti. 1r 

p� thom. ,o lo ptL'\'L'lll .111 

upset ,tornach their gut, 

have to be incredibly flexible 

to cope \\'ith the changes. 

The small i11testine may 

increa,e by a, much as three 

time, once a ,11,1ke ha, 

gorged it,elf. Zoolog1,ts 

Matthia, Starck ,rnd 

IC1thlce11 13ee,c from 

Friedrich- chiller Um,·cr,1ty 

111 Ccrmany have recently 

,tudied the cell structure of 

the python gut to find out 

hm, tl1e,e ,nake, b.1ttlt-

the bulge. 

i3L'C.ll!,c pythom shut 

dm, n their d1gc,t1\'l' ,ystc1m 

bet,, ecn rnc.1ls, scicnt!',t, 

h,l\'l' ,ll\\ ,l\'S ,l\\llllll'd th,H 

,tored l'Jll'rg) rc,en e, ,1rc 

ll\L'd lO \\\ Itch Oil the 

d1gcst1, c pron·s, ,llld L",p,rnd 

the gut. But 1( tlm ,, ,is the 

Che. ,l p, thon th.n\ been 

t:1,[J11g ti.1r .1 long tune 111.1\ 

11ot h.1,·c the cnngy to digest 

I(\ Ill''\( llll',iJ ,llld \'()ll 'd

l''\ PL'L t to '>CL' .l lot 111orc 
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Microscopic traces left on this 

1.5-million-year-old handaxe from 

Tanzania suggest it was used to 

shape wooden implements, perhaps 

even spears. 

de,1d pythom mth full 
bellies. 

t,1rck ,rnd l3ee<,e looked ,lt 

the intestine of the Burmese 
Python (Pyrl,011 11w/11n1s 
biJ1i//a111s) ,rnd d1scm·ered that 
it could ,\\'ell \\'lthout 
exert111g any energy 111 
produc111g ne"· cells. The 
lining of the gut (the 
epithehu111) 1s highly flexible 
and coiled, ,Yhich allo\\'s the 
distension of the organ. By 
rearrang111g the cell of the 
epithelrnm mto a single layer 
and expanding these cells 

under hydraulic pressure. the 
snake expands m sto111ach to 
feeding size. In this \\'ay, the 
python's gut is similar co a 
bladder, stretch111g and 

shrinking 111 size. Only after 
nucncncs have been 

absorbed does the snake 
produce new cell,, which 
can then repL1ce chose lost 
or da111aged during 
dige,non. And the bulging 
belly is simply deflated after 
the meal h,1., been digested. 

-K.H.

Ancient Woodworkers 

T 
races of .--lcacia wood have
been found on so111e of 
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the oldest known ( I .5-
million-ye,1r-old) handaxes, 
from Pcninj in Tanzania,
sugge.,cing chat they were 
used for woodworking. Why 
is cl11" i111porcanc? Other 
research h,1s ,1lready 
highlighted soci,11 
explanations that link 
manufaccurc of these tools 

with 111,lte selcccion and 
evolutionary <,uccess (see 

Library 
Box 

aturc Amtralia\ 

attractive library box 

holds 12 issue, of the 

111agaz111c. Firnshcd 

111 durable d,1rk green 

PVC ,,·1th gold 

lettering on the 

spine, 1t will ensure 

your cop1L'S of ,\·c1111rc 

"Sex Axe", .\"11111rc A11s1. 
Spring 2000). But it is also 

important to know how 

these tools were actu,1lly 
used, so that we can test 
proposals about the role of 
meat and hunt111g Ill early 
human dices. 

I l,111d,1xcs are d1sc111cC1\'e, 

two-sided stone tools made 
by our human ancestors 
(Ho1110 sp.) and they 

A11str,ilic1 remain 111 mint co11d1t1011. 

Library boxe-. arc ,1\'ailable at $1..J-.�..J- e.ich, 

111clud111g posuge ,111d h,111dli11g. U-.e the for111 111 

the b.Kk of th1-. 1,,ue to order your libr,lr) bo,L'S. 
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remained the tool of choice 
for over ,1 million year,. 

Prev1om work had shown 

that some of the later 

handaxes (abom 500,000 

years old from the U I<) h,1d 
wear p,1tterns typical of 

butchering, but the ne\\ 

research by Manuel 

l)om111guez-ltodngo 

14 

(Un1ver,1dad Complurcme 

de Madrid, Sp,1m) and 

colleagues has rcvc,1led the 

presence of a p,irt1cul.1r type 

of phyt0lnh (pi.me 

m1crofossd) rh,ll 1, common 

111 woody r1,suc ,rnd 

111d1st111gtmhablc frolll rhmc 

belongmg to Anlli,1. 

Coupled "1th the fan th,H 

the h,rndaxe, ,, ere hc,wil� 

\H)rn, the resc,1rchers suggest 

th,1t these tools \\'ere used to 

chop h,ird \\ ood or sh,1pe 

\H)oden 11nple111c11ts. ,, hJCh 

h,l\'C ,111ce d1,,1ppL',1red frolll 

the ,1rch,1colog1c.1I record. 
Although there 1s ,1lso 

',()Ille C\'ldL'llCL' of possible 

,, ood,, orkmg 111 oldc1 

What's the quickest way to wake a 
sleeping King Penguin? 

(I .7-:2.0-1111111011 year-old), 

,1111plcr-stylc tools from 
<:iouth Africa, Domingucz­

ltodngo and colleagues 

conclude that, certainly by 
1.5 ll11ll1on years ago, our 

hu111an ancestors were using 

rhe1r qone tools to make 

wooden tools, perhap, even 

spear,, and therefore 

(contrary to current views) 

at least had the 111eans to 

hunt down their prey 

(rather than JUSt scavenge). 

We do not kno\\' for sure, 

howe,·er. \\'hcther they 

actually did hunt, or how 

1111portant 111e,1t \\'as 111 early 

human diets. 

-R.F

Penguins' Ticklish Toes 

K
111g Penguins (.,-lp1c11ody1cs 

p,11,1xo11ic,1) breed 111 dense 

colon1e, and so sleeping 

birds arc frequently bumped 

by pa,ser-,-by-some 

1nd1,·1duals ,1s often as once 

ewry three 111111ure,. French 

rese,1rchers \\'Ondered ho\\' 

tl1c,e birds arc ,1ble to remain 

asleep 111 their cro\\'ded 

rookeries. yet w,1ke up in an 

111sr,111t 1f their egg or chick 1s 

threatened. 

Ger,ird De,, ,1,mes .rnd 

Frederic Tell1ez (Um,·erme 

de P1c.1rdie J. Verne) ,nuck 

up on snoozing penguins 

ne,t1ng on Po,,c,,1011 1,1.ind 

111 the Crozet rch1pel.1go. 

T he, c.1rcfulh pi.iced 

weights of 1ncrc,l\1ng ,1ze 011 

the bml, · feet. ,rnd on their 

upper b,1cks. unnl the, 

opened their e,·L',. 1nd1c.1t1ng 

the, ,,·ere ,nuke. PL'ngu111s 

th,1t h.1d ,, eight, pl.1n'd on 

their b,1cks ,, oh' .1frcr .1bout 

HOO gr,11m h.1d been 

,1pphcd .1bout one t1ti:ecnrh 

of their tot.ii hod, ,, eight. 

13ur pengu1m th.n h.1d 

,,.L'1ght, put 011 thL'lr ti.-ct 

needed ()llh .1hout -Hl grum 

�\llRI \L,IR\11\ \lll\l 



co \\',1ke up. In other \\'Ords. 

pengu1m" feet \\'t'l"C much 

more ,em1t1n' ro ch,111gc\ in 

pressure th,111 \\'ere their 

back\. 

The re,c,irchn\ suggest 

thi, diffrrent ,cnsitiviry 

allmYs che penguim to 

protect their eggs and chicks. 

Penguim keep their egg on 

their f"ect. ,rnd thi, i, ,11,o 

\\'here the chick rem,1ins for 

most ofm e,1rly life. lf an 

egg roll, off. or J chick is 

dragged ,1\\'ay by a predator. 

the ,lceping p,1renc \\'ill 

know about it quickly. Bue if 

the penguin is jostled around 

the shoulder, by another 

adult a, it \\'anders through 

the cro\\'d, the bird is likely 

to sleep on. undi,turbed. 

o. if you \,·am to \\'ake a

penguin. don ·c \\"aste time 

tapping it on che back. 

Tickle it, roes instead. 

-A.T.

HcJ11 1 do expecting 111ot/1ers avoid 

producing all Je111ales ... 

and possible extinction? 

Soft- or Hard-boiled? 

I 
ncub,1ting egg\ i, difficult 

,lt the best of times. but ic"s 

espenally trtcky if the ,ex of 

the children depend-, on chc 

cemper,1ture of the ne,t. 

That', the problem faced 

by sc.1 curries. \\'hich bury 

their eggs on sandy bc,1ches 

and le.we them to incubate 

in the warm sand. For the 

Green Turtle (Chc/011i11 

111yd11s). less than 26''C and 

all hatchling, arc male. over 

29°C and they"re all female. 

So in the \\'arm tropical 

sands of the turtle rookerie , 

ho\\' do expecting mother, 

avoid producing ,111 

female, ... ,llld pos,ible 

extinction;, 

I ),ivid 1300th ,rnd 

Katherine Astill from the 

University of Queensland 

recorded tempcracure, in 

Green Turtle nc,ts on Heron 

Island using temperature 

data-loggers, \\'hich they 

placed at the bottom, 

middle, ,ide and cop of the 

egg, while they were being 

laid. Temperatures were 

recorded every 30 minutes 

during the t\\'O-monch 

incubation period. 

The researchers found that 

small temperature differences 

between regiom of the nests 

The temperature of the nest determines the sex of Green Turtle offspring. 

NAILIU ALSIRAIIA AUIUMN 20112 

persisted throughout 

incubation, and chat these 

vari,1tions resulted in minor 

differences in the predicted 

hatchl1ng ,ex ratio. On 

Heron hland, the nest<, that 

are mo,t likely to produce 

the greatest number of males 

,1re either deep, or 

constructed c,1rly in the 

nesting sea,on when sand 

tempcracure, arc relatively 

cool. 1 lowcvcr, even in the 

wannest nest they 

monitored, there \\'ere a few 

eggs at the bottom of the 

ne,t cool enough to produce 

males. 

R.cgional differences

within the nest, the 

researcher<, ,uggest, act like 

little refuges for member of 

the minonry ,ex and could 

provide a precautionary 

mechanism to ensure both 

males and females are 

produced. A warm and 

15 



comforting thought for any 
turtle worrying O\'er 

whether or not to soft- or 
hard-boil her eggs. 

-M.McL.

Pass the Tapeworms The evolutionary history 

of tapeworms provides an 

unexpected indicator of 

early human diet and 

beha\·iour. The curious life 
cycle of these gutless 

parasites generally involve, 

two hoses-an intermediate 

hose (typically a herbivore) 

and a definitive or final-stage 
hose (typically a carnivore). 
I lumans ,1re the definitive 

hmc for three species of 
'fae11i<1 tapeworms, one of 
which was recorded to have 
reached 23 111ecres in length. 
lnge\Ced eggs develop in 
cattle (Hos spp.) or Pigs (S11s 
S0'<!/;1), which p.iss the larvae 
011 co people who 

unwimngly consu111e 
partially cooked meat ,llld 
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offal. Co11ve11tional wisdo111 

had argued chat capewor 111s 

initially infected humans 

when these ani111als were 

first domesticated about 

I 0.000 years ago. Bue new 

evidence suggests a 111uch 

earlier ,issociacion. 

l3ased 011 I) A analysis, 

Eric Hoberg (United States 

Department of Agriculture) 

and colleagues esti111ace that 

two of the human capewor111 
specie, (7;1c11i,1 s,1,l!i11,11,1 and 

T c1sic11icc1) di\'erged from 
each other between 780,0(HJ 

and 1.71 million ye,1rs ago. 

hese tapeworms were 

likely co have been parasite, 

of early human ancestor, at 
chat t1111e, which wa, well 

prior to the e111ergence of 
111odern I lo1110 sc111irns, and 
long before the 
do111est1c1t1011 oC animals. 

An,1tom1cal compansom 

of 35 tapewor m ,pccies, 
comb111ed with ,tud1c, on 
their host .w,oc1,1t 1om and 

geographic r,mges. indicate 

there were two independent 

hmt ,hifcs fro111 African 

carni\·01-cs such a, liom a11d 

hyena\ to hon1i11itk Hoberg 

,111d colleagues suggest 

Afric.111 a11telopes, as 

i11ter111ediatc hmts, first 

p,w;ed 011 t,1pcwonw, to 

scavenging human ance,ror, 

at ,1 time when habitat 

di,ruption wa, c.w,ing a 

,wnch to ,1 more 

om11i\'orom diet, with it, 

la,l1111g, of uncooked 111ear. 

The timi11g of this 1:e'\'l'llt 

m.1y co1nc1de with the

L'arlie,t l'\'1tknce for 111e, 1t

comu111pt1011 by African

ho1111 11id,-2.5 mill1011 ye.1r,

,1go (,cL' "Wh.ic\ Cooki11g?",
.\',1111rc .--l11s1. Autumn 2000).

So, rather than c.1tt!c and 
J )1g, p,1ss111g then· c,1pewon11, 

011 to us, 1c .1ppcar, rh,ir \\ L' 

p, 1s,cd our t,1pcwon11s 011to 

them. l<L·ep th" 111 111111d 1f 
you ,ire l'\'l'r u11lucky 

enough to get ,1 t,1peworrn 

Did Pigs pass tapeworms on to 

humans, or was it the other way 

around? 

from eating underdone beef 

or pork-we ·ve only got 

our-..elves to blame! 
-R.F.

Plant Stroke 

D o planes have feelings?

ew evidence suggests

th,1t some plants are much 

more se11siti\'e to our 

pn·,ence than we realise. 

J1mes Cahill (now at the 

n1\'ersiry of Alberta . 

Clllad,1) ,md colleague 

stroked six different plane 
,pecie, from root co tip. 

once ,1 week for eight 

week,, ,rnd compared chem 

\\ 1th control groups given 

110 ,1tte11t1011. To ee if 

touch111g had ,111y effect, in 

p.1mcul.1r 011 the plants' 
susccpt1bd1r� to 111sect 

,1tt,1d •. rhc\ 111e,1sured the 
k,1( ,lrl',l of L',Kh pl,111t at the 
st,lrt ,llld end of the 
L'\.J)l'rllllL'lll. lt'bc111g \·1,1ted 
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h,1d no i111p,1ct. there should 

be no difference in leaflms 

berween control ,rnd stroked 

pbnts. But ,1mazi11gly, they 

found that one of the six 

species. Potc111ill,1 sp., 

flourished from the 

attention. Plant, that h,1d 

been stroked had 

significantly 111ore leaves at 

the end of the study period 

tlun the umtroked controls. 

which had lost up to h,1lf 

their leaves to 111arauding 

insects. By contrast, another 

,pecie, .. --lpocy,111111 sp .. fared 

less \\·ell. with imects 

cau,ing much more damage 

to stroked plants than their 

unstroked controls. T he 

other four species showed 

110 change. 

S0111e cataclys111ic event had 

destroyed al111ost every living thing 

on tl,e planet. 

marking the end of the 

Permian Period and the 
beginning of the Triassic. 

H .. esearchers now have 

evidence that the culprit was 

an a,teroid, similar to the 

one chat wiped out the 

dinosaurs 65 million years 

ago at the end of the 

Crecaceoll',. 

Why would a gentle stroke 

once a week affect a plant? 

One possibility is that 

couching the plant changes it 

in some way to make it 

more or less tasty for insects. 

Pre\'ious research has shown 

that le,wes can re�pond to 

couch by clunging their 

shape, their physiology, or 

even by switching on genes. 

Or, it may be that making 

regular comact with a plant 

changes its immediate 

environment. For example, 

trampling the neighbours 

might give a particular 

species an advantage if 

availability of light is limiting 

its growth, or it might harm 

it by expming it co more 

predators. 

Ultimately, the researchers 

warn, it may be impmsible 

Appreciating Nature ... 

With a Passion 
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to carry out field 

experiments on some plants 

without inadvertently 

affecting the results. 

-A.T.

Mother of Mass Extinctions About 251 million years

ago, something happened 

that wiped out <JO per cent 

of all marine animals and 

plants, 70 per cent of land 

vertebrates and paved the 

way for the dinosaurs. In less 

than ,l million years-the 

twinkling of a geological 

eye-some cataclysmic event 

had destroyed almost every 

living thing on the planet, 

At three Permian-Tria sic 

(P-T) sites in Japan, China 

and Hungary, Luann Becker 

(University of Washington) 

and colleagues found 

buckyballs-tiny spheres of 

carbon molecules-also 

known as fullerenes. These 

fullerenes act like balloons, 

trapping within them noble 

(chemically inactive) gases. 

When analysed, the trapped 

gases turned out co be 

certain isotopes of helium 

and argon-\·ery rare on 

Earth but quite common in 

meteorites. Indeed. the 

I SAFARI CAMPING TOURS 
Fully guided and catered Australian tours. 

Specialise in birding, bushwalking, hiking, photography, 

wildflowers, remote outback expeditions and more. 

Charters also available. 

New Tours for 2002 / 2003 ... 
Flinders Ranges Explorer (6th April 2002) 

Corner Country Explorer (27th April 2002) 

Cape York and The Gull Country (19th May 2002) 

Top End Trek (22nd June 2002) 

Kimberley and Top End Adventure (26th July 2002) 

Cameras on Safari with David Mahony (23 August 2002) 

Western Australian Wildflowers (9th September 2002) 

Birding in Eyre Peninsula (19th October 2002) 

Phillip Island & Great Ocean Road (9th November 2002) 

Bushwalking on Hume & Hovell Track (30th November 2002) 

Western Australian Track (27th December 2002) 

Top End in the Wet (1st February 2003) 

Tasmania-Hiking the Overland Track (1st March 2003) 

Queensland and Birdsville Adventure ( 17th May 2003) 

West Kimberley Expedition ( 19th July 2003) 

Check our website or call for for a free brochure. 

OUTBACK TRACK TOURS 
www.outbacktracktours.com FREECALL: 1800 624 700 
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abundance of helium-3 in 

the fullerene was 50 times 

higher than in the sediments 
immediately above and 

below the samples, 
indicating a sudden and 
dramatic new source for 
the ga 

But one more smoking 
gun is needed to support the 

asteroid claim. Shocked 
quartz, found in abundance 
in late Cretaceous sediments, 
is a sure indicator of rocks 
that have been subject to 
massive and sudden heat and 
trauma. So far, though, only 
relanvely small amounts of 
shocked quartz have been 
found from the P-T 
sediments-not enough to 
convince the skeptics. 

-A.T.
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The Truth about Eel Orgies 

l ate each winter, adult

European Eels (A11,{?11illa 
a11,(?11illa) emerge from 

freshwater habitats 

throughout urope and 
northern Africa to make a 
remarkable return to their 

birthplace, the Sargasso Sea, 
where they mate and die. 
Larval ofEpring then float in 
coast:il currents for two 
years, change into young 
eels and swi 111 up rivers 
where they spend I 0-15 

ye,irs before migrating bcJCk 
to the salty S,1rg,mo. There 
d ie h(e cycle 1s completed 
by what\ long been 

com1dered an event 01 
rando111 and 111d1,crim111ate 
sexual frenzy known ,1, 
'pa11111ix1,1'. 

Past genetic studies have 

supported the panmixia 

theory, indicating all 
European Eels belong to one 
large population regardless of 
the location of their 
freshwater home. ow, 
however, researcher have 
analysed the genetic makeup 
of European Eels using 
I) A technology more
,en<,it1ve than anything
before, ,111d found the
p,1nmixia idea doesn't hold
water. 

Thierry Wirth and Louis
Uernatche7 from Canada\
Un1ver,1t<'.· Lw,1! studied
seven repet1t1ve genetic
'>L'quences know n ,is 
'1rncros,1tell1te,' from the
!)NA oUil I ddfrrent eels
1111gr,1t1ng from 13 locauom

European Eels spend 10-15 years in 

freshwater rivers before migrating to 

the Sargasso Sea for a frenetic sex 

session. 

within catchments feeding 

the North Atlantic Ocean, 

and l3altic and 

Mediterranean Seas. They 

identified genetic patterns 

that revealed eels from 

different locations were 

slightly yet significantly 

different. Moreover, the 

differences increased the 

more geographically distant 

the populations were from 

each other. 

This means the Sargasso 

ex frenzy probably isn't as 

random as previously 

thought. Instead, the gen enc 

data suggest eels from each 

location mate mainly with 

individuals from their own 

freshwater homes. 

Timing, say the 

researchers, could be the key. 

ach migrating group may 

arrive at the spawning 

ground at a different time so 

that eels from one location 

have a better chance of 

mating \\'ith their own than 

with individuals from 

another locuion. The 

findings abo imply that, 

somehow. each young eel 

mmt return to the specific 

fresh \\'ater home of its 

parents. 

-K.McG.

Happiest Birthdavs 

A 
part from ,1tfordmg idle

plc,1sure to tho,e \\'ho 

like to read their daily 

horo,copes. docs 1t really 

111.Hter \\'h1ch month you 
\\ere born 111;, Ye,. accordmg 

to ,1 recent study: \\'herher 

you h\·e 111 thL' northern or 

southern henmphere. or 
L'\'L'n i1· \'OU em1gr,1te to the 

other side of the \\·orld, 1t 

you \\ ne born 111 .1utumn, 
then you c.111 L'\pcn ro h\·e 
longer ,tfin 50 1h,1n your 

spring- horn ti-1e11d, 

" f\ I LJ It I \ l , I It \ I I \ \ l 



Gabriele Doblhammer 

and James Vaupel from the 

Max Planck l nstitute for 

Demographic Research in 

Germany compared the life 

spans of people born in 

Austria and Denmark with 

those of people born in 

Australia as well as British 

immjgrants to Australia. 

The study, which 

examined the birth and 

death records of over a 

million people who died 

betv;een 1968 and l 996, 

found that life-span patterns 

of British immigrants to 

Australia are very similar to 

those born in Austria and 

Denmark: those born in the 

northern hernisphere 

between October and 

December generally 

outlived those born 

between April and June. f n 

Australia, the pattern shifts 

by six months, with those 

being born in the second 

quarter of the year 

outlasting those born in the 

fourth quarter by an average 

of 128 days. 

The researchers found no 

support for the theories that 

seasonal variations, 

socioeconomjc factors or 

selective survival in the first 

year of life affected life 

expectancy after 50 years. 

Instead, it appears to 

depend on conditions in the 

womb (or in early infancy) 

that may affect susceptibility 

to diseases, such as heart 

disease and stroke, in later 

life. Doblhammer and 

Vaupel, however, say that 

you don't need to start 

putting your affairs in order 

if you were born in spring. 

This is because medical 

advances and year-round 

availability of good food 

have closed the gap for 

those born after the 

beginning of the 20th 

century, and the differences 

between life expectancy by 

birth season have decreased J., !Ilea/a, L .  ' L11q11e, L., 

significantly. 200 I. J Vood11 1orki11,� acti11ities 
-R ... S. by early /111111a11s: a plant 
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QUICK QUIZ 

1. What type of birds

are referred to as

'muttonbirds'?

2. Name the island that

is the Tammar

Wallaby's major

stronghold.

3. What does an

4. 

5. 

6. 

1. 

8. 

9. 

10. 

anemometer

measure?

What do Giant

Pandas normally eat?

Which chemical

element is represented

by the letter K?

What type of animal

was Wonambi?

What is 'sugarbag'?

Name the artificial

lake that was for111ed

fi'om the damming ef

the Mo/011glo River

in 1964.

What type ef rock do

yo11 associate wit/, a

'karst' landscape?

T¥/,at, exactly, 

are nits? 

[Answers on page 831 
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Fowl plav 
71,c Bam 0111/ is 011c c?f t/1c_fi11cs/ cx<1111plcs c?f a precision 

1100,11·11,il lu111li11,� 111achi11c 011 111i11.�s. 

E 
VI RYON! KNOW', 11 IAI ( 001<1 I) 

chickens haven't alway, co111e 111 
red-and-white cardboard boxe,. 

But a frw generations ,1go, the d1ook 
\va, so highly estee111ed that the only 
,1ppe,1rance 1t ever made on the d111ner 
uble \hl, at Chnst111as lime, lo be 

fl.rnked by c1,hl'\\ nul\ ,llld musky 
r,m,m th,ll t,1,ted like 111outhfi.ds o( 
sweetened ,1quanu111 gr,l\'el. l·or that 

one day o( the )'L',tr, thl' \lnl111g fowl 
.rnd its bellyfi.il of 111d1ge,uhil' ,tutling 

,tole the yuil'ude shm\ . 
I hi\ lllL'<llll th,n thl' d,t\ before thl' 

BY STEVE VAN DYCK 
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A Barn Owl's huge, heart-�haped facial �ask 
directs the faintest sound in and �ac� to its large 
ears, hidden among feathers behind its eyes. 

feast, young ankle-biters got to play 

with the chook's severed legs, which 

even in those days were considered too 

uncouth to be cooked up on the bird. 

hook feet were a lot of fun if left 
hiding inside someone's slippers or in 

the cornflake packet. But for as long as 

chey stayed fresh you could pull on the 

dangling white tendons chat hung out 

over che 'knee' , and have chose four 
coes flicking and flexing with the digi­

tal commitment of a 12-year-old 

piani t hooked on h'ir Elise. In time the 

feet would seize up, but they could 

chen be passed down the line for the 

Dog to chew up and recycle. 

I've never forgotten che shock when 

l cried repeating the trick with a Barn

Owl leg. This was found dangling from

the first owl I'd ever handled, a hope­

lessly fJaccened creature killed by a car

on the main road through Tenterfield.

On seeing the exposed tendon I

couldn't re ist giving the cord a sharp

tug to see if che feet moved like a

Christma chook' . The effect was as

breathtaking as it wa instantaneous. fts

four limp toes suddenly jerked with life

and purpose, and they prung into

action as if onto their la t e caping

rodent. The quartet of gaff hook

swung in from all directions, converg­

ing in such a piercing clutch that my

heart (and other bit ) bled for all the
hapless rats doomed to end life in such

a pickle.

Here were bionic grappling iron 

programmed for the snatch and grab. 
o expense had been pared in their

design, even down to the warm feath­
ery legg ings and the bristly pine chat 

protected the toes against bites from 

enraged, snared rats. 

The Barn Owl (Tyto alba), found 

throughout Austr,1lia (and in 1110 t 

other counrnes of the world), is one of 
the fine,t ex,1111ples of ,l precision noc­

turnal hunnng machine on wmgs. But 

its ,e1111-hu111,111 fanal features have 
both ende,tred ,111d endangered it 

through rlw cemunes. The Greeks and 

R.0111,m, looked on the owl as the
cs,cncc o( profi.111d1ry .1nd 1t was sacred
to M1ner\',l, the goddess of w1sdom, the
,lrt, .111d \\ ,tr. h111nL'nt I 9th-century

A I lJ IU \l \ I R ,\ I I ·\ -\ L I L \\ "- 1 0 ll 2 



e11ro111ologist W,1lter Froggatt. however. 

p,1inred ,1 more discomforting picture of 

it \\'here. ,1111011g counrry folk in E11g­

l.111d. the 13,irn Owl \\',1s looked upon ,1s 

,111 e\·il creature that peered through the 

\\'indm\· of sick-rooms, and its sudden 

call ,it the dead of night warned one of 

co!lling de,lth. "In some places they also 
belie\·e th,H if one discm·ers a resting 
O\\l he can. by \\·alking slo\\'ly round it. 

ouse it to t\\'ist its head off. as it keeps 

turning its head to watch the intruder:· 

�!hile the rn·ist neYer really comes to 

,1 big fin,11 crunch. the owl does have an 

uncanny ability to rotate its head. ome 

c,lll m,111age a turn of up to 270 degrees. 

One reason for this lies in the physiolo­

gy of the owl"s eyes which, although

HERE WERE BIONIC 

grappling irons 

progra111111ed for the 

snatch and grab. 

relatively large and equipped with big 

conical retinas and lens-like corneas, are 

practically immobile in their sockets. o 

the md must turn its head when fol­

lowing an object visually. 

Contrary to popular belief, the 13arn 

Owl cannot see in total, pitch-black 

darkness. So to ave itself from starva­

tion when the moon is new, it plays the 

hunting game by ear. Its huge, heart-

haped facial mask directs the faintest 

sound 111 and back to its large cars, hid­

den among feathers behind its eyes. The 

opening of the sensitive ears are 

arranged in a cock-eyed fashion on the 

b1rd·s head o that the precise locanon 

of an 111com111g sound can be deter­

m111cd by the process of triangulation, 

the same process used by Dogs when 

cocking their heads to determine the 

origm of a sound. So in complete dark­

ness a 13arn Owl is capable of locating, 

stnkmg and catching a mouse using 

only its remarkable sen. c of hearing. 
As if these features alone didn't quali­

fy the 13arn Owl as the original mcan­

mach111e, its feathers have downy edges 

to eli111111ate all the whirring, tcllulc 

sound, usually ,mociated with flight 111 

other bmh, and the owl's body weight is 

NAJUIU AU�lllAIIA AUIUMN 2002 

Barn Owl 
Tyto alba 

Classification 

Family Tytonidae (barn or masked owls), 10-17 species distributed worldwide (5 
species in Aust.). 

Identification 

Magpie size. Classic owl appearance, with 'monkey' face, slender body and 

long thin legs. Face and legs white, belly and under wings white flecked with 
dark brown. Back, rich tapestry of light grey and orange flecked with dark 

brown and white. Strongly hooked white beak. Length 32 cm. When flying, 

appears ghostly white. Call, a screech "scee-air", does not 'hoot'. 

Distribution and Habitat 

Cosmopolitan except for Antarctica. Open woodlands, deserts, farmlands, 

swamps and heaths, throughout Australia. 

Food 

Mostly small mammals but will also eat frogs, reptiles, small birds and insects. 

Average 3 prey items per 24-hr period. Abundance may fluctuate wildly with 

prey availability (e.g. during mouse/rat plagues). 

Reproduction 

Breeds any time of year. Home range up to 500 ha, but reduces with increased 

food availability. Lays 3-6 dull, white, oval eggs (4 cm long) inside tree hollows, 

but also in well shafts, caves, buildings, burrows and crevices under rocks. No 

nest built. Incubation 30 days (by female only). Male feeds female during 

incubation and brooding. Young leave nest at about 50 days old. In good times 

pairs may raise 3 broods in 18 months. Young sexually mature at 10 months. 

so low compared to its wing area chat it 

can cruise with the minimum of effort 

and the minimum of flapping. In a 13arn 

Owl, looks arc deceiving. Only ,1fter 

handling one can you believe chat this 

bird really is nothing much more than 

jmt skinny legs, head and wings ,111 gen­

crou,ly covered in a fluff-ball of stealth­

bomber padding. R.emove the wrap­

p111g ,111d what's left looks more like a 

giam frog. 

made to counter this tradition, with 

farmers instalJing owl roosts and nest 

boxes throughout their cane fields. Per­

haps the idea should be trialled further 

afield than ju t on farms. 

The efficiency of 13arn Owl, 111 keep­

mg rats and mice in check has long 

encouraged European builder, co i11cor­

por,1te owl romts into the cop, of b,irm 

and roofs. Here in Australia, Barn Owl, 

lllUSt remain content with dc,1d tree 

hollows to shelter and nest in. Unfortu-

11,nely, however, traditional 'ndy' agri­

cultural practice has tended to dl',cour­

,1gc thclll from the very rode11t-111fe,ted 

place, where they arc needed 1110,t. I 11 

,ug.ircanc-growing lngh,1111, northern 
QuccmLrnd, a recent attempt h,1, been 

In the meantime, consider sparing 

that big dead gum tree in the backyard; 

it may be sheltering acure·s most 

calculating, self-setting rat-trap. 
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Lord Howe Island 
Giant Stick Insect 
The Lord Hoi11e Island ph11s111id had noi been seCII ali11e for about 80 years, 

and rhe species i1 1as presn111ed exrinct. 

I 
OLATED IN THE SOUTH PACIFIC. 

780 kilo111etres north-east of Syd­

ney. lies the tropical paradise of 
Lord Howe l land. Until its discovery in 
1788, this re111ote, coral-ringed, vol­
canic outcrop had been quietly eroding 
undisturbed for 6.5 111illion years-long 
enough for this speck of land to develop 
a suite of unique plants and animals. 

One such species is the Lord Howe 

l land Giant tick Insect or Phasmid
(Dryococe/11s a11stmlis). Known locally as

the Land Lobster and with a body over

12 centimetres long and 1.5 centimetres

wide, the phasmid is one of the heavy­
weights of the arthropod world. These 

giant flightless insects once dominated 

the nocturnal forests of Lord Howe 

Island. R.esting during the day in hol­
low logs and tree cavities, they emerged 

after dark to feed amongst the forest 

canopy. The local found their constant 

rustling on the tin roofs a perpetual 

source of annoyance at night and, at a 
time when women regularly wore long 

dresses, a visit to the 'outhouse' around 

dusk meant brushing away these giant 

insects, which instinctively climbed 
anything in their path. 

Once common and widespread 

across the island, the phasmid disap­

peared soon after Black R.ats (Rau11s rar-

1115) found their way ashore from a 
grounded ship in 1918. The Lord 

Howe Island pham1id had not been 
seen alive for about 80 years, and the 
species was presumed extinct. 

Twenty-three kilo111etrcs co the 
south-cast of Lord Howe !,land is ,1 sec­

ond volcanic plug, doing somcwh,it less 
well in the erosion stakes. Balls Pyramid 

is only I, I 00 metre, long, but mes 
abruptly to ,1 four-metre-wide su1111111t, 
551 metres above the ocean. This spec­
tacular sea stack, the t,1llest 111 the 

world, is ho111e to innumerable breed­
ing ,e,1birds. In the I Wi0s, rock­
cl1111bers found some rcm,1111s of the 

'extinct' phasmid high up Oil 13,ills 
Pyramid. Prec1Sely how a t;__,w speu­

mem came to he here ,1 rock ,p1re 
void of forest had, u11til recently, 

BY DAVID PRIDDEL & NICHOLAS CARLILE 
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never been resolved. Many scientists and 

cl1mbcrs had tried to find live specimem 

on the Pyramid but none was succes,fi.1I. 
The ph,1smid rcrn,11ned a tant,1hs111g 

c111g111,1 for the best part of half a ce11tu­
ry. 

lntcllt on ,oiv1llg th1, mystery, we 

pulled together a te,1111 of fiw ,killed 

profc,s,on,11, to Ill,lke ,111 ,lSS,llllt on the 

Pyr,1m1d. L3cs1clc, m, the team included 

an emoi11olog1,t, a ph,1,1111d expert and 
a loc.11 "l.111d ranger. 

P,1n of the ch,1llcnge 111 ,c,1rch1ng for 

tlw ph,1s1111d Oil 13,ills Pyr,11111d \\".l, the 

ohv,om log1,uc.d difliculne,. Sea nrnd1-
t1011s ,urround111g the Pyr.11111d C.lll 

ch,111ge r,1p1dl� .md "1thour \\,Irll111g. 
Wnh l.111d111g, 1m oh 111g.1ui11p111g from ,1 

ho,H onto ,1 ,tl'L'P rot k ,hdf, ,111) rhmg 
hut c.11111 ,e.1s 1m llt'\ 1111,h,1p. 

'\lllU \l\lR\11\ \l ll\l's 'll(I� 



These difficulties aside, we managed 

to gee ashore and within two days of 

incen ive searching had located a small 

colony of che phasmids (comprisingjusc 

three individuals) living on a single 

.\frla/e11ca shrub. Water seeping from 

nearby rocks had enabled other vegeta­

tion to build up around the shrub, pro­

viding the phasmids with moist refuges 

111 which co survive the scorching day­

time temperatures. 

All 111div1duals seen during the urvey 

(and all dead specimens collected in the 

1 %0s) were female. R.emarkably, like a 

number of other arthropods, phasmids 

can reproduce without males. This 

process, known as parthenogenesis, 

results 111 the unferciliscd eggs ,111 hacch-

111g as females-clones of the parent. 

The mcroducnon of a male will sec 
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A VISIT TO 

the 'outhouse ) around 

dusk 111eant brushing 

aivay these giant 

insects. 

both male and female, hatch from the 

fertilised eggs, but there is a distinct 

possibility that we may now be dealing 

with an all-!emale specie,. 

With just a handful of i11dividu,1ls 

,1live, the Lord I lowe Island phasmid is 

probably the ran:st 1mect on Earth. The 

good news is char a plan for its recovery 

is caking shape. Two individuals will be 

removed from the Pyramid co become 

the founders of two separate captive 

colonies. Animals from these colonies 

may one day be reintroduced back onro 

Lord Howe Island, bur only ,1fcer the 

rats have been removed. Perh,1ps then 

these majestic giant insects can regain 

their place as nocturnal heavyweights 

in the tropical forests of this remote 

island paradise. 

Dn .. DAVID Pn .. lDl)FI A () IC( IOLAS 

CAR.I II r I IAVI COi l ABOR.ATFD 

ON l'RO.Jl·CI ', l)FAI INC WI 111 

1'>1 A () !'COi OCY A () Sf:AlllRD 

ll .. l·.Sf'.AllCI I WI Ill I· WORK! C rOll 

111r 1-wSoun1W11'> 
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The art of naming 
I ca11 't i111a�{?i11e a11yo11e ever spyi11,{? a lizard a11d cryi11Jt 0111 

"Look! A realer Robust Fi11c-li11ed lider!" 

N 
AMES MATTEit. TI IEY ',I IAPF 

our conceptions of the 
planes and animals around 

us. 'Ivory Silky Oak' suggests some­
thing very different from 'Monkey 
Nut', although both are the same plant 
(l-licksbeachia pi1111at!folia). 'Willie Wag­
tail' (/V1ipid11ra lwcopl,rys) is much 
friendlier than 'Black-and-white Fan­
ca11'-an old name for the same bird. 

Scientific names are the li11j!11a .fm11ca 

of biology, but common names ,11-c 
important coo-as the language of 

most Auscraliam. 13iologiscs acknowl­
edge their worth. But some animals 

and planes have been lumbered with 
such appalling common names that 
seriou efforts are sometimes m,1de co 

replace them. 
'False Watcr-r,1t' makes 110 seme at 

all. It's the unfortun,He name for a rare 
and inte1-csting ,rn1mal (Xcro111ys 

111yoidcs). Some years ago Steve Van 
Dyck from the Queemland Mu,eum 
proposed 'Mangrove Mouse' ,1, a sub­
st1tute, but he\ wnhdr,1wn this idea, 

BY TIM LOW 
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Peters' Frog is also known as the 'Bumpy 

Rocketfrog', a much more evocative name. Peters

was the scientist who named this northern 

species in 1867. 

partly because Xero111ys doesn't always

use mangroves, but also because the bad

name musters sympathy. As Steve said: 
"The 1=aise Water-rat has had as much
attention for having a bad common 
name as anything else. It's a talking 

point." 
The 0111111011 oddy (A nous stolidus) 

also gets by with a poor name. ' oddy' 

means 'simpleton', but fortunately the 

word is archaic and most people don't 

chink of cupidity when they see these 

birds. Ornithology, by the way, is the 

one discipline where English names 

often prevail. The common names rec­

ommended by Birds Australia (former­

ly the ]loyal Australasian Ornicholog1 cs 

Union) have wide currency in sciennf­

ic publication . Most ornithologists 
chink in Engli h ,vhen they see their 

subjects of study, unlike botanists and 

entomologists. 

Among plants, 'New Zealand 

Spinach' ( Tctraj!o11ia tetrago11oides) has 

posed problems for the emerging bu h­

cucker industry. The plane is native co 

Australia as well as ew Zealand but, 

because it was d1<;covered by Joseph 
Bank on the wrong <;1de of the Tasman, 

it obtained a name that 1s unusable on 

Australian bush-tucker menus. An old 

name, 'Warrigal Greens'. has been re -

urrected. Another pLrnt name that ha 

lost favour, for obvious rea 0115, 1s 

'black boy'. These plants (Xm11horrlzoea 

species) are 110\\' called ·grasscrees'. 

aturalists ,omenme, grumble about 

common names bearing the n,1111es of" 

people. While I' 111 ,u re no-one 

begrudge, John Could for 11 ,1111,ng ,1 

beautiful finch ,1fter Im \\'1fe (the Goul­
clian Finch, 1:·ry1/1mr,1 ,{!011/d,,u·). there do 

seem to be too 111,111\' commo11 nJmes 
cclebraung forgotten ,c1elltl',ts. 'Peter ' 

Frog' (Li1011,1 i11c11111s) ,111d 'L c,ueur's 

1=rog' ( Liton,1 lcs11rn11) come co 1rnnd. 
Thc,e 11,1111e, com·ey 110 mforn1.1t1on 

about dw froh"'· l11 Queeml.md they 

were done ,1,, ,l\ ,, 1th ,ornc ye,ir, ,1go 
when three b1olog1,t,. Clen lngr,1111, 
Rick ,1ttr,l\\ ,rnd Creg C1echur,1, 

COlllpiled ,1 ,ugge,ted li-;c of Quccml.rnd 
frog 11,lllll''· 1'11e1r ,ilter11,iu,·l''· ·Bumpy 
Rockctfrog' ,rnd 'Ston\ creek I mg', ,1rt' 
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ARE THE IMPACTS OF 

ON LEADBEATER_'s POSSUM? 

BY DAVID llNDENMAYER 





L 
EADBEATER's Possu 1 IS A 

smal
.
l but fei ty ,rnimal.

Weighing just a quarter 
of a standard cub of mar­
garine. it nonetheles 

packs a powerful political punch. And 
this is because its home in the Central 
Highlands of Victoria is in the heart 
of logging country. My colleagues and 
l have been scudying the endangered
Leadbeater' Possum and the majestic
Mountain Ash forests it inhabits for
almost 20 years. We have revealed
many fascinating insights into the
biology and ecology of the species.
But most importantly, we've shown
chat the survival of Leadbeater's Pos-
um hinges on our ability to develop

ecologically sustainable logging prac­
tices.

T
HE HISTORY OF LEADBEATER.' 

Possum ( Cy11111obelideus lead beaten)

ha been a checkered one since Euro­
pean secclement. The species was first 
de cribed from a handful of specimens 
collected in 1867 from dense tea-tree 
thicket around the Bas River east of 
Melbourne. By the early 1900s, given 
chat no additional animals were seen 
and chat the area had been extensive­
ly cleared, Leadbeacer's Possum was 
thought co be extinct. The 'extinct' 
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scacus remained until l 961 when

Leadbeater's Possum was 'rediscov­

ered' near Marysville in the encral

Hio-hlands of Victoria. Lt was found in
t, 

Alpine Ash (E11rnlypt11s dclcgate11sis)

and Mountain Ash (E. r�e11a11s) forests,

in an area well co the north of former

record and in an environment that

contrasted markedly with the one

where it had first been described. 
Most of the -1-00-plus records of 

Leadbeater's Possulll since its redis­
covery ..J.O years ago have collle from 
cands of Mountain Ash, Alpine Ash 

and hining Gum (E. 11irc11s) in the 
encral Highlands region. These are 

some of the most spectacular fore ts in 
the world. Macure Mountain Ash 
trees can exceed I 00 metres in height 
and three metres in diameter, making 
them the tallest flowering planes on 
the planet. They are slighcly shorter 
than coniferous alifornia l<...edwoods 
( eq11oiade11dro11 <q(qa11re11111), but grow 
up to four times more quickly and 
reach their top height within 300 
years. Young Mountain Ash trees can 
grow more than a metre in a year. le is 

This magnificent stand of 90-metre-tall old-growth 

Mountain Ash forest is ideal habitat for 

Leadbeater's Possum. It contains a number of 

large trees with hollows and a healthy wattle 

understorey for foraging. 
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perhaps irornc chac, while mmt Mel­

bourniam know who plays full-for­

ward for fasendon or Carlton in che 

Auscralian Football League, 111,rny 

remain unaware thac some of the 

nation's most beaunful forests are less 

than two hours' drive from the MCC!

The d1stnbut1011 of Leadbeater\ 

Possum 1s highly li1rntcd. The entire 

range is confined to an area of Just (J() 

x 80 square kilometres of the Central 

Highlands, making it the only species 

of mammal restricted to the State of 

Victoria. ot surpmingly then, Le.id 

beater's Possum 1s one of the l:>tate\ 

fauna! emble1m (the other, the I lel 

meted Honcycatcr Lic/ie11osto11111s 

111ela11ops cassidix, 1s ,tlso endangered). 

Large tracts of forest within the 

Central I l1ghla11ds of V1ctor1<1 ,ire 

dommated by tree species other than 

NA! URI AU\ I RAJ IA AU I UMl\i 2CJIJ2 

Mountain Ash, Alpine A-;h or Sh111111g 

Cum and mmt such forests arc umuit­

able for Lc,1<.lbeater's Possum. Popul.1-

t1011s or Leadbeater\ Pos-,u111s h,l\'e 

been found in subalp111e forc-,ts ,111d 

\\'Oodl.111d-, of Snow Cum (/:·11c,,lyJJ/11s 

pi111cUlori1) ,111d in an isolated stand of 

S\\',llllp forest dominated by Mou11ta111 

l:>wamp Cum (/:·. c,1111p/iori1), but there 

have been few records fro111 other for­

est types. Even w1th111 the ,1sh forest'>, 

only cert,1111 st<rnds of n-ces see111 to be 

f:1voured. Detailed field sur vey'> we 

have conducted since I lJH.1 h,l\'L' 

shO\\ 11 th,1t Lcadbe.ncr\ Possum 1s 

most likely to be found 111 p,llt h1.·, or 

ash forest supporting 1n1111L'rom l.irge 

euulypt trees with hollm\ s .111d .1 

dense undcrs,torey or �il\'cr Wattle 

(/lrnci,1 dc·,,lb,11i1), Mount,\111 I lit kor) 

Wattle (/1. ohliq11i11c·11•ii1) or hirL'sl 

Like many sap-feeding arboreal marsupials, 

Leadbeater's Possum has a distinctive stripe of 

black fur on the back and head. Resembling 

flowing sap from a tree, it may serve to camouflage 

animals when they are feeding. 

Wattle (. I. Ji11.l!cscc11.,). Prior co Euro­

pe,rn settlcmem these sorts of st,1mb 

\\Ouk! h,1\'e OCCUITL'd more L'Xtell\l\'t'­

ly throughout the l,rnthc.1pe, p,1rt1cu­

larly as fire ret·ug1,1 on south-facing 

slope, and deep protected \"cllkys 

\\ here \\ ildfires \\Ould h,1vc burnt le,, 

111tem1\'el) th,111 111 the rL',t of the 

l.1mhc1pe.

I he dense \\ ,lttle underscore, 1s ,lll 

1mport,rnt food sourte for Le.1dbe,1t­

er\ Possum. A11u11.1ls L'.lt rhe s,1p th,1t

L"•;mks from sm.1II cuts rhe, n1.1ke b\

gn,m mg on the trunks of rill' trees
W,1ttle s.1p flm\·s from these \\Ound,

but 1t 1s quit kh L''-h,1ustcd b, hungn

29 



Capturing Lead beater's possum is far from easy. Here Ross Meggs is checking a trap set over ten metres 

above the ground. 
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Climbing ladders is a necessary part of the nest­

box study for Leadbeater's Possum and other 

hollow-using species. The study, which has been 

underway for over three years, has had depressing 

results, with just a handful of the boxes being 

occupied. 

po,,u111,, ,o ,rn1111,1l, che\\' the bark on 
,e,-eral d1ffere11t tree, ,,·1ch111 their 
Olle-to-thrce-heccare territories to 
m,11ma111 ,1 number of ,,1p ,ices. Other 
,pcc1c, of ,1rborl',1l rn,1r,up1als e,lt ,,1p 
produced b� ,, .ittk, or euc1lypts 111 
ash fore,c,. 1 hc,c 111cludc the ugar 
Chdcr (/>c1,11111b b,n·frcps) ,rnd the Ycl­
lm, -bellied Chdn J> c1,111ms ,111s11<1hs). 

Like ,111 thL''>L' ,,1p tc..'cdillg ,pcoe,. 
Lcadbe,HL'r\ Po..,..,ulll h,1, ,1 d1,CI11ct 
,tripe of bl.1cJ... fur oil m b,1ck. It 1, 
thought th,1t th1, fur-colouring 
re,ernbk, ,1 ,trip of ,,1p Oil ,1 tree trunk 

alld help, c.1111outl,1ge .1111111.11, ,, Ink 

the, ,ire tc..·ed11lg, rh1..·reb, reducmg rhl' 

ch,1111..1..·, of be111g uJ...en b, ,111 md. 
l ree, ,, nh lwll()\\·, ,ll'l' rhc orhcr

J...1..'\ p,lrt ot the h,1bn,1t rcquirc111t'llt, 
of l e,1dlw,nn\ i>(h,u111. ( 'olomc, L)f 

up to 12 ,1111111,d, ,pclld ,h rnud1 ,1, -5 

per l't'llt ot their tllllt' Ii, 111, 111 trL't' 
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c,1,·incs, which they line ,,·1th finely 

shredded ,111d \\'O\'Cll ,trips of b.1rk. 

Here they sleep. huddle (co keep 

\\',1rm and reduce energy expendi­

ture). rest (bct\\'CC!l bouts of feeding 

in the surrounding forest) and groom 

(co rid themselves of ticks, fleas and 

mice,). The nest sites used by colonic, 

ofLc,1dbc,1ter\ Possum can sometimes 

be recognised by the marb chat ani­

mals le,1\'e on the outside of a tree. 

The tree, they nest in ofi:en ha\'e ,·cry 

smooth trunb ,111d, in order co get a 

proper purchase 011 them, allowing 

chem e,1sy access co their nests, Lead­

beater's l )ossums use their sharp teeth 

co gnaw at narro\\' cracks or fissures in 

the trunk. They then line their nests 

,,·ich finely shredded and \\'Oven s,crip'> 

of bark. 

oc ,111 hollo\\' trees are suitable ne,t 

sites for Leadbeacer's Possum. The 

specie chooses only \'ery large-diam­

eter trees chat are often in an ad,·,111cecl 

scage of decay. These trees can be 

200--HlO year'> old. We don 'c know 

THEY llNE THEIR NESTS 

1/ Jitl, finely shredded 

and woven strips 

of bark. 

why Leadbeater\ Po,sum ,elect, cl1c,e 

type, of nest tree . Perhaps the ma,s of 

decaying wood inside generates, heat 

(much like a suburban compmc heap) 

,llld helps the animals survive the cold, 

wee winters char,1cceriscic of the Vic­

torian a,h forests. 

l3ecame hollo\\' trees arc such an 

1mport,1nt part of the lives of Lead­

beater\ Possums, we wanted to learn 

more about ho\\' they me chem. With 

the help of a nine-metre ladder and 

climbing equipment, we placed traps 

high above the forest floor. We then 

fitted the captured animals with tiny 

radio-collars and tr,1cked chem over 

<,everal 111oncl1<, to their daytime nest 

sites in huge Mountain Ash trees. The 

results were a real surprise. Colonies 

of Leadbeater\ Pos<,um do not main­

tain just one nest site in a single hol­

low tree. R.acher, six or more trees 

may be occupied, with animals swap­

ping regularly between c.hfferent nest 

sites on successive d,1ys. The reasons 

for such 'den-s\\'apping' behaviour are 

not known, but perhaps it prevents 

predators such as owls learning che 

location of active nest sites. It also 

might help reduce burdenc; of parasites 

in the fur, although these are more 

likely co be transported co many nest 

trees as a result of den-swapping 

beh,1\'iour. Alternatively. different 

trees may have different thermal prop­

erties or ecological role<,. For exam­

ple, became of the rotting compost 

within some trees, they may be par­

ticularly favoured at certain times of 

Leadbeater's Possum is a feisty animal to handle. This individual is about to be sedated so that a radio-collar can be fitted. 

NAIURJ AUSIRAIIA AUIUMN °1J112 31 



the year such as during periods of 

heavy snow. Den-swapping is not lim­

ited to Leadbeater's Possum and 

appears to be colllmon in most, if not 

all. species of Australian arboreal mar­

supials. Individuals of another species 

that hares fore t habitats with Lead­

beater's Possum, the much larger 

(four-kilogralll) Mountain 13rushtail 

Possum (Ti·iclws11rus ca11i1111s), use more 

than 2.:i different nest trees. 
tandard forms of field survey such 

a spotlighting are ineffective for 

Leadbeater\ Pmsum because Moun­

tain Ash forest is so tall and the under­
storey extremely dense. To count 

individual possums, we therefore had 

to use a specialised field-survey 
method called 'stagwatching' , 111 

which observers sit quietly under all 
the large hollow trees for 30 m1m1te,; 
before dusk until 60 minutes after. 

(The term 'stagwatching' seems to 

derive from the dead, white Moun­
tain Ash trees that tower above the 

canopy of shorter, living stems-rem­

iniscent of the antlers of a male deer.) 
The possu1m' den-swapping behav-
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BOTH THE WAY 

the forest is cut 

and the current rate 

of harvesting 

have niajor negative 

inipacts 011 

Leadbeater� Poss11111. 

1our makes it essential to s1111ultane­
ously stagwatch all the trees 111 a one­
to three-hectare site. Many people are 
required for this, and in one night of
field counting we had 54 volunteers
helping ll'>. Since survey ing began 111
1983, nearly 4,()()() volunteers h,l\'e
assisted us in our project. We count
noL only Le,1dbe,1ter\ Possums but
aho other arbore,11 111,irsup1,ils, s111,11l
m,11rnnals and foresL birds. Tim 1s p,irt
of a long-term SLudy Oil popul.ll!Oll
trends 111 gliders and pmsums ,llld

Understanding how animals use nesting sites in 

large trees is critical. Here radio-collared 

Leadbeater's Possums are being tracked to their 

daytime nest trees. 

their 1-csponse to disturbances such as 

loaging ,rnd \\'ildfires. Our ,,·ork con-
t,'"' 4.. 

stitutes one of the longest-running 

forest research studies in ustralia. 

V
IC I OIUA A',! I I OR.ESTS ARE OT

only 1111porta11t for Leadbeater' 

Possum and other animal , but they 

arc ,1lso the basis for major fore t 

indmtrics. More than 80 per cent of 
ash n-ces logged in the reuion are u. ed 

L L t, 

for paper ma11ufactur111g. hat ,ire 

the 1ll1p,1cts of logging on Leadbeat­

er\ Pmsu111? 

Unfi.Htu11,1tely, our detailed scudie 

h,1,·e sho,, n tlut both the \\'ay che for­

est 1s cut ,111d the current rate of har­

\'Csung h,1,·c 111,lJ0r ncg,rnve imp,1cts 

on popul.rnons or Leadbcater's Pos­
sum ,llld probably ,ilso the other -W 

spenes or \'Crtcbr,ltL's ch,1t depend on 

A heart-shaped face, lack of gliding membranes, 

and club-shaped tail help distinguish Leadbeater's

Possum from the closely related Sugar Glider. 
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Leadbeater·s Possum 
Gymnobelideus /eadbeateri 

Classification 
Family Petauridae (petaurid possums and gliders). 

Identification 
Head-body length approx. 15-17 cm, weight 120-160 g. Club-shaped tail same 
length as body. Pelt grey to grey-brown with pronounced black dorsal stripe. 
Capable of making highly athletic leaps of up to 1 m. 

Distribution and Habitat 
Population centred in the montane ash forests of the Central Highlands, Vic., 
with some extra-limital populations in Snow Gum (Eucalyptus pauciflora) forest 
and lowland swamp forest at Yellingbo Nature Conservation Reserve south of 
Healesville. Areas most likely to support Leadbeater's Possum characterised 
by numerous hollow-bearing trees and high-density wattle understorey. 

Diet 
Sap from wattle trees, insects (especially large flightless tree crickets), 
spiders, honeydew (a sugar-rich solution produced by sap-sucking insects). 

Reproduction 
Breeds year round, with peaks in autumn and spring. Max. litter size 2, with 
females typically producing about 3 young in good (wet) years. 

Status 
Endangered. Threatened by effects of forestry operations and wildfires. 

Lead beater's Possum is one of the most active 

species of arboreal marsupials. This is a rare still 

moment for the animal. before it dashes off into the 

dense Mountain Ash forest. 

hol lo\\', 1 n che,e fore,c,. sh forest are 
logged m1ng the clear-fellmg method. 
Thi, 1m·oh-e, 1-ernm·1ng all rhe ll\·111g 
tree, 011 a -1-0 120-hecrare site. Debrn 
left after han·emng. ,uch as lareral 
br,rnche,. the cro\\ m of trees and dis­
carded b,1rk, 1, then burned Ill a h1gh-
1nrem1ry fire. Tlw, cre,ne, ,1 bed of ,1,h, 
\\'h 1ch nro111ore, rl1L' re<>e11t:-r,1t1on and 

t � 

gro\\ eh of a Ill'\\ ,c,111d of tree,. The 
pl,rnned 111tn\·.1l or rot,1t1on nme 
bet\\ een succe,,1\ e cle,1r telling opera­
r1om On ,1 gl\·l'n logged ',l(e JS _j()- 0 
)'l',lr,. 

Although cle,1r felling 1, a h1ghlv 
efficient and succL·,,fid \\ ,1\' ro h,ir\·e,r 
and rcgro\\ \ounr,11n ,h and lp111e 
A,h fo1-c,r, It l re.ne, ,111 .1rr.1� of prob­
leim for ,1111111.11, 11',L' I e.1dbe,1ter\ Po,­
,un1. \o,t 1111pon,1nrh 1t preclude, rhe 
de\·clop111e11t 011 tlH),e coupe, of 
2(Hl -[()() \L',lr old. hol lm\ be.iring 
tree,, \\ h1L Ii ,ire L'\\e11t1.il frn the ,ur· 
\'J\·,11 o( I L'.Hllw.1te1 \ l\ )"un1 I ogg111g 
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Clear-felling operations in Mountain Ash forests 

can have major negative impacts on the habitat of 

a wide range of hollow-using species, including 

Leadbeater's Possum. 

also tends to be focused on the fhttcr, 

more producti,·c p.1rts of the land­

scapc-are,1s that also provide opti­

mum habitat for Leadbe.1tcr·s Possum. 

On a more positive note. a large 

reserve-the Yarra Ranges ation.11 

Park-has been set aside in the mid­

c!Je of the rntral Highlands of Vic­

toria and it supports some signific.rnt 

area of habitat for Lcadbeater·s Pos­

sum. However. populations in the 

reserve arc vulnerable to the effects of 

wildfires. Therefore, conservation 

efforts are also needed in the 80 per 

cent of the species' distribution that 

occurs in the surrounding forests used 

to produce paper and timber. There, 

pre criptions have been introduced to 

reserve optimal current and long­

term habitat for Leadbcater·s Possulll, 

and to prevent the felling of trees 

greater than 100 years old within the 

po urn's range. Half of these forests 

ha,·e been excluded from timber har­

vesting. Our research in the past ten 

years has demonstrated that logging 

and Leadbeater\ Possum could be 

compatible-but cl/I/}' if harvesting is 

conducted in a much more ecologi­

cally sensitive way. 

Despite nulllcrom gover nment 

inquiries into the Victorian tilllbcr 

industry and trials of altern::itive log­

ging methods, 95 per cent of Moun­

tain Ash and Alpine Ash that arc 

logged arc clear-felled. However, the 

ecological bottom line is clear . For 

the long-term persistence of Lead­

beater's Possum, clear-felling opera­

tiom must be replaced with lllore 

ophisticated cumng methods­

methods that emure a substantial 

number 01 large tree'> with hollows 

are retained on logged sites and sur­

vive through lllany harvesting rot;1-

t1om. For this, patches of living trees 

and their associated understorey lllmt 

be carefully protected frolll cutung 

(and the subsequem h1gh-111tem1ty 

burn) w1thm at least 30 50 per cent 

ofall logg111g coupcs. In add1uo11, the 

rate of cumng 111 Mount,1111 Ash 
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forests needs to be slowed by as much 

as 25 per cent. Without such changes 

I believe it will not be pmsiblc to 

make a tramition to ecologically sm­

tainablc forestry in Victoria. This 

transition needs to be lllade soon or 

there is a real risk that wild popuL1-

tiom of the 'tate\ 'formerly extinct' 

fauna! emblem will be lmt perm,1-

nently and with thelll a fasc1nat111g 

,llld important part of Australia\ nat­

ural heritage. 
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P 
)lr,1dbrokc hl.111d, 1 Augmt 
I 'J'J(, I lunched over two 
,1n,1ll loud,pc,1ker,, we l1,tcn 
111tc11tly I he ,pc,1kc1, gently 

Im, .111d pop ,11HI ,uddcnly we hcJr ll 

. 1ga111 the llllllmtakabk CCI IC l)l();Jll\, 

c Imp, ,11HI gi u1m of I lulllpback Wh,tlc 
,01lg )OlllL'whc1c, 111,111y kilollletrc, out 
to ,t·.1, .1 I lu11lpb.1c k 1, ulling and we ,ire 
l',IW\dmpp111g, p1ck111g ll up at our ba,c 
,t.1uon v1.1 .1 buoy ofT,hore. We h,1d 
ill'.11d 1n.111y wl1.1k, th,ll ,t-;1,on, but 
lOJllght tl11, w;1, 110 ord111,1ry I lu111p­
h.1c k . .  he w;1, ,1ng111g the wrong ,ong. 

I hl' \0llg\ or 11 Ulllpb,tc k Whale, 
(,\1£:�,1prc•111 ,w111u·a11gli,u·) ,lie pm\1bly one 
of the hc,t I ccog111,t·d ,ou 1l<b frolll the 
n1.111m· wo1 Id. ·1 hc11 1nournful qu,tlny 
h. 1, c .1ptu1cd the 1111.1g111;1uo11 of 111illiom
o( pcopk ,111c e they were 11r,t de,cn bed
11l the e.11 ly I <J7(h. I >e,p1te three
clcc,tdL'\ of 1e,c.1nh, however, the,e
l1.1u1ll111g 111clod1c, fro1n the big blue
,till h,lVL' lll.lllY \l'Uet,.

I l11111ph.1c k  Wh,1k, .ire 111cd1u111 \l'.lcd 
h.ilecn , l1.1k,. I ,kc .ill h.1icL'll , h.1lc,,
they do not h.1w teeth, hut r.1ther a
\l'1 1e, of 1 .1gged h.ilccn pl.Ht·, th,ll h,rng
1101n the uppc1 .1-1,,· 1m1ck the 111outh
.111d 101 Ill .1 ,1cve th.11 they u,e fo1 ,tr,1111
1ng \Ill.ill prey 11e111, out of' the water.

A Hu111pb1tck cow wl!h her growing calf 
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TH 

no ordinary 

I--!. urnpback . . .

he was singing 

the wrong song. 

I lumpb,1cks arc 1111gratory, spending 
their \Ulllmcrs feeding 111 colder waters 
,rnd their wmtcrs brccdmg and calving 
111 warmer co,1stal waters. Populations 
1nhab1t every occ,111 of the world. 

Au,tral,a ha, two distinct populations 
of I lumpback Whale,. Uoth spend the 
,u1111ner lllOnths feeding on krill (small 
,lmnlp-likc cre,llures) in the Antarctic, 
but 111 autumn and winter they migrate 
up the c,1,t ,111d west coasts to their 
hreedmg groumk Off the west coast 
they migr,ltc pa,t the xrnouth Gulf 
, 1th ,omc makmg 1t as far ,1s Broome 
and beyond, while on the ca,t coast 
they 111h,1b1t the waters 1midc the Crcat 
13,irnn ltccf, 1nany ,tay1ng 111 the 
Whnsun<L1y area but other, making 1c as 

A directional hydrophone is tested for use with 
Humpback Whale sounds. The hydrophone is 

rotated under water on the end of a pole. Higher­

frequency sounds. like the whistles of dolphins,
are more easily located using such devices. 

far as Port Douglas and even the Torres 
�trait . 

Tim coastal migration, particularly 
along the east coast, makes Australia an 
excellent place for tudying Humpback 
Whales during migration. Between 
Cape Byron in northern ew South 
Wales and Cape Morecon off Brisbane, 
most of the whales pass within about 
ten kilometres of the coastal headlands. 
Point Lookout on orth tradbroke 
Island, cast of 13ri bane, is ideal for 
whale watching, and systematic surveys 
of the Australian east-coast population, 
led by Michael Uryden (University of 
Sydney) and l�obert Paterson (Queens­
land Mw,cum), have been conducted 
there 'iincc the early 1980s. Humpbacks 
were hunted, both along the ea t coast 
and in the Antarctic, co near extinction 
in the 1950 and early 1960s, and the e 
survey'> have been extremely important 
in d cumenting their extraordinarily 
rapid recovery since then. 
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0 
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cx,1crly \\'hen humans fir. t heard � 





I lu11ipb,1ck,, records ex1,t of \\ h.1lcr, 
he.1nng the h.1u11tmg songs through the 
hulls of" their ships ,is they Liy ,lt ,111chor 
011 the \\ haling ground,. The ,ongs 
\\·ere not knO\\ 11 to ,cicncc. hO\\"CVLT, 
unnl the 11n-cnno11 of the undcn\ ,Her 
1111crophonc or hydrophone ,1round 
World W.ir :?., the earliest recording, 
bcmg from the 19.SOs \\'hl'll US 11,1\ al 

rcsc,1rcher, recorded str,111gc n1u,1c.1I 
sound, off H,1\\',111 eh.it co111cided \\ 1th 
the ye,irl) ,1ppe.1r.111ce of Hu111pb.1cks. It 
\\ ,1, not unnl the early 1970, though 
ch,1t sCienmc, rc,1li,ed the ,ound, \\ ere 
not .1 r.111dom cacophony, but \\'ere 
,1rr,111ged 111 ,1 ,tructured and orderly 
\\'.1)", .111d that the term 'song' \\',l'> tir,t 
u,ed. 

Smee then \\·c h.ive learnt .1 great dc,1I 
about Hu111pb.1ck ,ong. l3ut, 111 one of 
thmc \Hrnderti.il p,1r,1doxe, of ,Cicncc. 1t 

seem, the more \\'e learn. the le,, \\·c 
,ee111 to kno\\' ,rnd the more imngumg 
the quc,nom become. 

The ,tructure of the song 1t,clf is 
be.rnnti.dly co111plex. Individual sounds 
,1re ,1rra11ged into 'phrase,' eh.it .1rc 
repe,1tcd many t1111es. Str111gs of ,i1rnlar 
phrases comprise a 'theme· and L11erc 

ONLY MALES SING,

and 011/y during 

the breeding til/le

of year during 

111(f!,mtio11 or 011 

the brccdinp, 

grounds. 

arc ,e\·er,1I theme, per ,ong (themes 

bc111g ,111alogom to \'er,c, of .1 huni.111 
,ong). At the end of a cycle of themes 

or song, the qnger surface, to 'blow' 

,c\'cr.1I nme, then din·,. ,t,irnng the 
,ong ,1g,11n from the bcg111nmg. The 
length of the song \·,me, depending 011 

hO\\- many phr,1scs the singer uses 111 

c.1ch theme, but 1110,t ,ongs l.1,t .1round

se\·cn to IS 1111nuce,. A ,1ngcr, once

started, 111,1y repc.1t the ,,1111c ,ong m-cr

.rnd m·er for 111,rny hour, \\ 1thout ,1
break.

Only 111ale, ,mg, ,rnd only dunng the 
breeding nme of yc,1r during 1111gr,1t1on 

or on the breedmg grounds. All the 
m.1lcs 111 ,my given population sing 

e,sent1,1l17 the s.rn1e song. 1 lowever, the 

p,1ttern of the ,ong gradu,1lly changes, 

\\'Ith ,111 the singer, 111ak111g the same 

changes ,o th,ll they ,till match each 
other ,lt .111y given nme. '>0111et1mes the 

song t h.rnges lltllc over several years, 
other urnc, n t h.mgc, to the point of 

being unreu>g1m.1blc \\1thin only two 

or three yc.1r,. In ,111)- ta,c, the race of 

song t h.111gc 1, far too r,1p1cl to be genet­

ic.illy dcterrnmcd ,111d so 1s considered 

·cultur,11' 1n the ,cn,e chat whales learn

the C\'Cr-d1.rng111g p.mcrns from each

other r,1thcr th.rn 1nhcnt them.

As ,1 rc,ult of this comtant song 
ch.rngc, popul.ltlom 111 different oceans 

h.wc d1tTerc11t ,111d unrelated songs, 

,1lthough popul.mon, \\ ichm the same 

ocean rn,l) ,h.1rc ,ome ,ong marenal 

depcnd111g 011 the d1,c.111ce, separanng 

them. 
We nm\ knm, ,1 grc.1t deal about the 

ch,1r.1ncn,t1t, ot- 11 umpback song and 

the \\ ,1) 1t t h,mgc,. but funclamencal 

qucst1om .1bouc the ti.mcnon of song 

remain. W h) do \\ h,1lc, �mg and \\'hy 

doc, ,ong t h.mgc? 

Whale songs are monitored using 'hydrophone-buoys·. These allow the d -
b 

. - . soun s picked up by I d uoy 1s havmg its battery changed by the author off Peregian Beach, Queensland. 
a 1Y rophone to be relayed back to a shore station in real time. This 
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,It the ti111e, eh.it Augmt night in 
1996 \\',1' the tirst of ,lll opportune ,et 

of obsen· .iriom th.n I think help" 
.lll,\\'t'.r these qut·stiom. I )oug C.1to, 

frolll the Defence Science .111d Tech­
nology OrgJ1Ji.,.mon (DSTO) in Syd­

ney. h,1s been recording I lumpb,1ek 
,ong .It Poim Lookout since 1982. ere­
.Hing one of the longest conrinuom 

rL·rords of song ,llld it� ch,lllges in the 
\\·orkl. Although Doug h.1d obt,1ined 

Im \Walth of recording, by sitting in a 
sin.111 open bo,H \\"ith ,1 hy drophone 

Lwer the ,ide. opporrunitie, fc.)r gather­

ing d.1t.1 \\"CJ'C re,crictcd by \\'e,1ther, \ea 
ronditiom ,111d d.1ylighr. 111 1996. in 

COllJUllction \,·ith the DSTO, \\"C built 

buoy, th,H \\"ere equipped \\'ith 

hydrophones and radio-tr,111smitters. 

The,c could be ,rnchored otEhore in all 

\\·e,uher, and tr.111s111it Humpback ,ong 

bJck ro ,1 ba,e ,cation 2-l hour, a day. 

For rhe tir,t time \\T \\'ere able to col­

lect enormoll'i amount, of ,ong th,1t \\T 
could me ro examine ,ong change in 

der,1Ii. 
After recording at Point Lookout 

during the 11ortl1\,·ard 111igracion in 

1996, I 1110\·cd che project ro Peregian 

Beach. jll\t ,ouch of l oma on Queem­

land· umhine Coa<,t. After '>L'\·eral

\\·eek of recording normal ,ong, from 

dozen-; of \\'hales, another scr,111ge 

smger pa.,.,ed through che ,irea. This 
rime the ,inger was clme to the buoy 

and the pattern was unmistakably dif­

ferent to the cur rent ,ong pattern. Uy 

the end of 1996 I had managed co 

record 82 \111gcrs, two of \,·hicl1 were 

aberrant. At the time I didn't chink 

much about che,e and Jll\C ,1,,u111ed 

they \\'ere the re,ulc of biolog1cal \·,iri­

ab,iit} or L'\Tn p,1thology (d1,L',1,c). 

In 1997 \\T returned to Pcrcg1,lll 

lle,1ch durmg the nortll\\·,ird 1111gr,1t1on 

and rece1\'ed an enonnou, ,urpn,e. 

':.uddenly ,1bout ,l third o( the ,111gcr, 

were ,111g111g a d,tTerellt ,ong while the 

other, connnucd to '>Ing ,1 ,ong that \\'<l'> 

,1111Iiar to th,1t o(the prev1ou, year. ·1 h" 
\,a, unprecedented. I lun1pb,1ck, ,llT 
nor ,uppmcd to have more than one 

'>Ong m ,lily popul.1t1on ,lt ,rny u111e. 
Then I re111e111bcrcd my my,tery ,ong, 

from the prC\'IOLI\ yc.1r and ,uddcnly 
reali,ed that not only h.1d the two
my,tL'r} ,111gcr, been ,111gmg the ,.1111c 

:,.;l\f UJU ·\L \ Ill /\II I\ l\t J L \!I's 21111'

Humpback Whale 
Megaptera novaeangliae 

Classification 

Order Cetacea, suborder Mysticete, family Balaenoptera. Only 1 species in 

genus. Several colour morphs distributed around the world, but no subspecies 
recognised. 

Identification 

Medium-sized baleen whale, around 12-14 m in length. Long pectoral flippers 

up to a third of total body length. Dorsal fin small and often hooked. After 

blowing at surface, whales roll through water arching their back into 

characteristic hump, often lifting their flukes clear of water as they sound. 

Distribution and Habitat 

Populations in all oceans of world. Summers spent feeding in cold, high­

latitude waters, and winters migrating thousands of km to tropical and 

subtropical breeding areas in shallow waters along continental coastlines or 

around island groups. Australia has 2 populations that migrate up east and 

west coasts to winter inside lagoon of Great Barrier Reef and off north-west 

coast of WA. 

Breeding 

Calves born during winter in warmer waters. Mating never been reliably 

witnessed but probably occurs in winter since gestation is approx. 11 months 

and courtship behaviours (including singing) also occur at this time. 

Feeding 

Only at higher latitudes with no feeding on breeding grounds. In southern

hemisphere, majority of diet is krill (particularly Euphausia superba). In

northern hemisphere diet consists mainly of small schooling fish such as

herring and anchovies. 

Status 

Generally vulnerable. Massive worldwide decline due to whaling between

early 1800s and 1960s. Australian populations particularly affected by shore­

based whaling along both coasts in 1950s and early 1960s as well as pirate

Russian whaling in the Antarctic. Worldwide protection in 1966. Over last 20

years east Aust. population rapidly increased to over 4,000 animals
. 
(with

original population between 10,000 and 20,000). Most other monitored

populations increasing at slower rates, although some (e.g. in NZ) show little

evidence of recovery.
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1nY,ten ,ong but .il,o ch.1t ll \\ ,1, the 
,.rn1e .1, rhe Ill'\\ ,ong 110\\ be111g 11,ed 
h .1 third ot" the ,111gmg popul.llHlll. A, 
the ,e.1,011 progre"ed .md the \\ h.ik, 
bcg.111 1111gr.1n11g ,outh\\ ,1nl, .ig.1111, the 
p1Ct11re bec.111K L'\ L 'll rnore 111tngu111g 
tilt' Ill'\\ ,ong g.1111cd r.1p1dl� 111 popul.1r 
,n unul the old ,trng h.id d1',lppe.ired 
b\ the end of rhe ,c.1,011. !'lie L ''\t111c 
non of the old ,ong \\·,1, contir,ned 111 
J l)l)8 \\ hen \\'l' rcwrncd .111d he.ird 011h 
rhc llt'\\ ,ong. 

Tim r.1d1c1l cl1.111gc from one ,ong ro 
. 111otht'r. 1m oh-mg the u,L' oft\\ o ,ong, 
lll the popul.rnon .it once. r.med 111.111� 
quc,t1011'. Ar tir,r 1 .1,,umcd rh.H the 
Ill'\\ ,ong h.id ,H1'L'll ,pont.111cou,ly 
,ornd10\\ \\ 1rh111 the popul.1t1011-th.1t 
\\l' h.1d ,, 1tne\\cd ,1 p,1rucul.1rl� r.1p1d 
but othen,·1'c ·norm,11' ,ong ch.111gc. 1 
dcndcd. hm, c,·cr. th,n good ,nL'llCL' 
\\·,1, thorough ,ncnce. .111d obt,1111L'd 
,omc recording, from 1 un ,rnd i\ lichc­
hnc-1 1chok Jenner. b,1,cd 111 I rcrn.rn 
tic. of the "c,t-co,ht popuLmon ·, ,ong. 
I didn't L':-.pcct co tind .111yth1ng .1, pre­
Y1ou, ,tudtL'' h.i,-c ,ho\, n no ,11111L1nue, 
bct\\'L'en e.i,t- .md "c,t-coa,t ,ong, .1 
n:·,ult to be expected .1, the popul.n1om 
. ire ,ep,1r.1tcd by the u,tr.1l1.111 co11t1 
nent during the breeding ,rnd ,111gmg 
,c,1,011. , ,oon ,1, I hc,1rd the \\ l'\t­
l0,1,t t,lpl' frolll ] l)l)(i. ho\\ e\·l'r. 
re,1h,ed th,H the \\'L''>t-co.i,t ,ong ".1, 
,1l1110,t 1denttl,1I co the Ill'\\ c.1,t-co,1,t 
,ong. \o ,11111l,1r "en: the ,ong,. 111 1:1cc. 
th,n I ,1ctu,1II� cook the t,1pc out to 
check I h,1d not put one of rny O\\ n 111 
b) nmt.ike 1 

Wh1k "·e c.11111ot be cen,1111 ho" the
\\ e,t-lO,l'>t ,ong turned up on the e,1,t 
co,1,t. the mmt log1c.1l route ,, ·ould h.1, e 
beL'll , 1,1 .1 ,111,1II nulllber (prob.ibl� .1 
le\\ tem) of ,, e,t-co.1,t lll,tle, \\ ,111dcr 
mg up the e,1,t co.1,c. Although the t,, o 
popul.1uom ,11-c d1'llllCt ,111d mu.ill) me 
dttlt:rent feedtng ,lre,l\ Ill the \outhelll 
( )le,111, n\ po,,,blc th,n ,ome \\ L'\l 
lO ,l\t \\ h.tlc, llH)\'ed t:irchcr l',l\t th.111 
11orn1.tl ,, h1k lced111g 111 e.irh I 'l'l(i 
When n l,lllle to 1rngr,1L1011, tlie) hL·,1d 
ed north .rnd ended up on the ·,, 1011g' 
'1tk ot Au,tr.tl1.1. \upporung thl\ 
h) potllL'"' ,tl'l' genelll ,rndtl'' .111d old
\\ h.tl111g d.n.1 tl1.n ,hm, tl1erL' 1, ,01lll '
Im, le,·l'I ml'\111g ol the popul.iuom.

A Humpback performs a half breach 

pnp11l.1t11111. 1.nhe1 th.111 1gnrn 111g L111, 
111111ont, ,011g. ,hould ,udde11ly drop 
their O\\ 11 ,ong .rnd k.1111 the 111tro 
duted OllL'. Wh) ,, ould thl '\ do Lim; 
I )ol'' tlm tell m ,0111l·tlrn1g lu11d.1111l'll 
ul .1bout the ti111ct1011 of ,011g; 

A
II\X ,1,\ll..', •\(,(). �\I Cttl<lll(l.
frorn the 111n-r,1r, of Mtlhtg.111. 

,ugge,ted th.n ,w,·clt, n,L'I(. 1 .nhn th.m 
JU'>t bc111g .1 by produl t of ,ong l h.rngl' . 
1111ghr 111 t�icr dnn· ,011g t h.111ge 111 
l lurnpb.tCk Wh.1k,. I 11' thcon \\ ,l'>
rh.H. c,·l'll though rn.ik, ,111g l 0111pk,
,ong,. thL·� .111 \!Ilg till' ,.1111c ,ong .md
lt.'tll.1k, "ill he.ir the ,,11lll' ,011g rcpe.lt
l'd comr.mth tt.lr 111011th,. I Im re,tilt, 111
till' !t.'111.lk\ hl'Cllllllllg 'h,tbltll,lled· (0
the ,011�,-,o u,l·d to thc111 th.n the)
,top lt,tl'lllllg to thelll. It" ,011g ,, ,llllll'd
,lt .1ttr.1tt1llg telll,lk\. tlm I\ ,l d1',l\tLT for
the rn.ik,. 1.ik, .1ppc.1r ro h.1n· O\ LT
cornc tl1" probkrn b\ en1h 111g .1 l r.1,·
111g for 11111m·,1t1011. l.1k, ' \\ ,111t· co be
11m·el enough to ,t.111d out ti-0111 the
crm\' ll .rnd gr,1b the ,lttL'IH1011 ot" thl'
!t.·111.1k,. hut not ,o 11m·d th.n rill'� .ire
com1dLTed .1bnr.rnt by tllL' tt.·rn,1k, .

Wh.n ''·" u ul) ,1,ttllmh111g, though. 
\\,l\ th,lt thl' l'llllrl' l',l\t lO,l\t '1llg111g 

I he ,ong ch.mgc rcuirded off the e.1,t 
u1,1,t of mtr,1'1.1 .1ppe.1r, to he the t,r,r 
L ·,·,demc 111 ,uppon of tl11, ll\ porl1L'"' · 
1 hl' \\'h,1k, ch.mgL·d rlll 'Ir ,ong to the

Ill'\\ ()Ill' bl'l,lll\L' ll \\ ,\\ Jll\l tlut llL'\\.
But \\ hy \\'Ould till'\ t l1.111gc to ,ul h .1
r.1d1t.tl ,ong .u1d n,k bc111g 1g11ored h,
the fr111.ill''> \\'hen 11or111.tl ,011g t l1.1ngL''
.ire '111,111 ,rnd gr.1du.1P ( )u1 11\ potl1l'\I' "
th.n r.1d1l,ll 1Hi,·L'illL'' 111.t) he .1nepted.
prrn ,ded tlll'Y .ire 111trodul't'd .1hm t· .1
LL'rt,1111 rhre,hold ll '\d \Xk ,uggl·,t th.n
,011g t h.rngL '\ 11orm.tlh t·,·oh t· .1, .1 rL·,tilt
ot c,1th ,,ngLT 111.1k111g 01 top, 111g \111,tll
11mm·.1t1011, frorn otllL 'I ,111gn,. unul
l'llOUgh \111gcr, (the thrL ·,hold IL'\ L'l)
h.1ppcn to lw u'111g till' ,.1111L' ,lighth
\',lril'l( ,011g lO lll.lkl' ll ,Ill ,ll l l'J1l,lhk 
.tltn11.1t1\·e to thl· old ,011g. ( )11L l' tin, 
llL '''· ,l,glnh .tltncd \l'l\1()11 ol the ,011g 
rt·,1t hl ·, th1' thrt·,IHlld k\'L·I. ll " t.tkL'll 
up 1.1p1dh b\ otht·1 ,, h.,k, 111 hurn.111 
ll'I Ill\, ,Ill .111.tlog, 1111ghl he t.1,h1011 
011t· pl·r,011 drl''""g 111 .1 Ill'\\ \\ ,I\ 1, 
l'l ll'llll Il. hut II .1 ,1gllllll .11ll 11u111lw1 ,1 
tl lll '\hold) ol peopk .ill d1L'-' 111 the 
\,lllll' IIL'\\ \\,l\ . ll 1' thl ' \l.11 l ol ,I lll'lld 
th.1t "then .1doptnl h\ othn,. 
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I 11 nut , .1,e eh,, pro, L '" 111.1, h.1,·L· h" 11 ·,hrnt tlltlllled· \ L(llllpkteh 11,1, ll.\\ ell ,u lll lllrcd ,ong h.id ,uddell,\ ,l\l]'l'.lll'd 111 the l'.hl l ll hl l' j , npu .1t111 1 \\ 1tl1oul h.1, 111g to "O thrntiuli I • ,-- ,-- t ll' 11\ll 111.tl. l ,lllll<ll" lllll'l llll'lii.lll' ,t 'I' l ' Ill ,,111� L'\ olullllll. l're,u111.1hl, the llll'\ I. 
' 

,I l Ill L' 1 l ,, e,t t (1,1,t ,011g Ii.id l':--, l't ·d . I' ll 'llllll tllll',IHlld .. 111d thl' Ill'\\ 'llll<' tlh, ,._.. lit l Ill\t.1111111g .1 l.1rgL·1 11t1111hl'1 nl 11,1, ' ' ' ,II l'lllh'J'lllll,llll'()ll, lllllll\ ,lll\llh th.111 11 lll Ill tl "01ild h.1, L' hel'll .1duptcd t tht111 l . '1 ·l l\ l' \ h\ thl · L',l,l L (),l\l 111.1k, 
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purpo,e of,ong" to ,1ttr,1ct IL·111,ilL·, ,111d ,md 111y,tn1om 11,nur,il phe110111L·11.1 I Ii'> Rf\l .\R< II o. 1 IL \\I'll.\( K \) 11.\LI-'> 

IVIL lll\ lll ll\ \l(lLR\I \IL l)II\, 

\(()L\11( IR,\( Kl,(, (ll \l',(,lll\, .\'-ll 

1111 I >I\ II ()I'\ II '\J I 

,o goL·, ,0111L· ,u� tm, ,ird, rc,oh Jllg the 

ouc,c.md111g Ljll l',t1011 of fi.111Lt1011 ot 

I lu111ph,1L k Wh,1k ,ong. I urthn 

rl',L',lrL h 1, lll'l' dl'd to tc,l ,0111L· of thl' 
prL·d1L uom ,1r1,111g fi-0111 chi, ,,ork, fllr 

L'X,1111pk lhl' ,lllr,lL t1ve11e,, of novel ,011g 

to hoch 111.1k, ,111d fL'lll,dl',. And Au, 

tr,1li.1. ,, 1th 1t, popul.1uom of ,, h,1k, 

bl'1ng f,11 L'11ough ,1p,1rt to 11on11,1ll) h,l\'L' 

difltrl'lll ,011g, but L io,e L'llot1gh to h.1 ,·e 
on .1,1011,d llltl' rL h,111gc of 111d1v1du.d, 

,u1d ,ong, 111,1) prm L' to be the hL·,l pl.1L L' 
111 thl' ,,orld for funhn ,tud) 11ll<> 

<>!le of lhl' 1110,l be,1ucilul, co111pkx 

:--;\I l IU •\l ', 1 ll \II,\ \LI L \.\!'; 'tlft2 

KIH)\\11. 

URTHER R.EADI G 

C.11c>, f). /1., I 99 I. S,,11,1:s c>/ l/1111111h,1, k

11 '/,,,lcs : 1/,c . l11str<1h,111 Jll'l\/ll'Oll'C. kill. 
(�Id Mm. HI(!): T� :!90. 

.\ c >,11/, .\IJ, C.11c>, I).II, lfrycl('//, .\/ .\/., 

Jc1111<'I, .\ I -.\'. c:- Jc1111u, f.... C \., ](}/}() 

( .'1 1/11md ffl'c>/111/,>11 111 11'i111!t _,,,11g., 
.JOX. -,1� 

MI( I I \II < l-\1 > I\ \ J >11 I) \ 1 l Ill 

\ I  1111 LJ l\lll'>IIY <ll \'ril/\.l'r 

,llUll' 

<ll \((l L\11( 11 (11'-l<iLI\ IOR 

\L R \  I YIN(, \\ II \11 \. I II I\ \I\() 

( L IUU '- I I Y \\'C llU, I <, \ I 1111 

Uf\.l\ lR\l l'r ()I ()Lll'\J\l\/\.ll 'I\ 'I 

ll...1 \I ·\R l 11 A'>'->I'-> I\'- I. 1111 \L 1 1  l()R 

\\(lLlll I 11,1 l<l 111\'-K I ll\ 

P11.D. \Ll'I R\l',()R\ l)()L'(, C\ I () 

\ '-ll 1\ Ill 11 \II BR'r Ill'-, \\ \\ 111 

\\ 1111 \\\"\ \<lll'\JIIIR's 

\\ I Ill 11 \\ I 111 1 l'I I l 111\\ < 011 \ l 

ll.\l \ ll\'I R 1111 YI \ll\. 
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W TRIED FOR TWO MONTHS,

TESTING OUT EVERY l3fRD TRAP DEVJ

BY PEOPLE SIN E THE MIDDL AGE 

BY ERIC DORFMAN 

W 
HE I TELL PEOPLE AT MY 

home in Sydney that I work with
torks, I am often met with blank

looks. After a pau. e, r u ually say "Jabiru. ?",
but this is rarely helpful. A faint flicker of
recognition often only comes when I ay "You
know, the ones that bring the babies".

If you had been born in Sydney in the 18th
or 19th century, or even as late as 1930, the
name 'Jabiru' would have sparked an instant

� image of a large bird, perhaps a metre and a:- half tall, w ith a sword-like beak wanderino·�" around the extensive wetlands that once corn-prised much of the area. You might even ha\·e

Here·s looking at you-the yellow eyes of this Jabiru indicate she is female. Males and juveniles have black eyes. 

ED 

:-,.. \ I l IU \ l , Ill \ II \ \ t l \I'- 'tll 







The nest of Jabirus, a large loosely constructed 

heap of sticks. is usually located high in a tree, up 

to 30 metres above ground. Nest sites in New 

South Wales are becoming scarce, and this could 

be a major contributing factor to their decline. 

facror in the loc.il decline of the 
species." J.1birus ,,·ere still being shor 
along the CL1rcnce !liver ,ls late ,ls 1930, 
despite full protection in rhe St,lte by 
1920. 

!\ore recently. the species h,1s been 
relatively free from hunting. yet in 1998 
,,·as listt'd ,1s ndangered in ew South 
Wale�. If hunting has stopped, then why 
has the J1biru continued to decline? We 
haw some clues. 

A
LITTI I: \Villi I: AGO, I WAS DrUVI c;
through northern New ouch 

Wales. searching for Jabiru nests. At chat 
rime. rhe only maps ,wailable for the 
area dated from 1965. avigating \\'ith 
these prO\·ed impossible, as many of the 
,,·etlands had been converted to cane 
fields. paddocks or housing estates. In 
fact, much of the area once used by 
water birds has come under the till for 
one purpme or another. W ithout a clear 
understanding of habitat requirements 
and mo,·emt'1lt',, the ,uggestion of \\'hat 
keeps number, do,,·n will remain mere 
speculation. Even recording -;ighting, i, 
not sufficient for ma1ugcment. Merely 
looking at the fe,1cures of sites chat 
Jabirm visit might give a misleading 
impression of their importance unles, 
there is so111e additional measure of how 
much the birds gain from using them. 

In order to under,tand the irnpor­
� tance of different types of habitat, I 

looked at foraging success: the number 
of fi h caught per attempt at a capcure 
(which I termed a 'strike'). Although 
prey si7e varies from tiny fish the ,i7e of 
goldfish to metre-long file snake,, mea­
suring huming ,uccess against f:1ilure 
rate '>hould still give us an impre,,ion of 
the richne<,<, of the habitat. The idea wa, 
that the better a wetland was for birds, 
the more fish they would catch there. I 
had orig111ally planned to compare three 
sites 111 New South Wales with three in 
Kakadu ,Hional Park, where the bird, 
are still abundant. In cw South Wale,, 
I took my re,earch a,<,1,unt Adam I ,1111-
ont (who 1, actually a de,cendanl of 
George, the scork-,hooter) into the field 
with me and drove through the ,ire,1 for 

NAlUR! AU',IKAIIAALI UM 2002 

Black-necked Stork 
Ephippiorhynchus asiaticus 

Classification 
Order Ciconiiformes (storks, egrets, herons), family Ciconiidae (storks). Also
called Jabiru. 

Identification 

Australia's only stork and tallest flighted land bird. Adults white with black
wing stripe and tail, black bill, crimson legs and feet, iridescent green head
and neck. 

_
Australasian subspecies (E. a. australis) has an iridescent purple 

crown; Asian subspecies (E. a. asiaticus) has a blue crown. Adult females
have yellow eyes, those of adult males and juveniles are black. Juveniles up to
2 years old have grey legs and feet, and are brown or mottled as they moult
into adult plumage. 

Distribution and Habitat 

From about Broome, WA, across Top End and down east coast as far as about 

Newcastle. Population range appears to fluctuate in response to water. Found 
mostly in seasonal wetlands, including open grass and sedgelands, as well as 

Melaleuca woodlands. Occasionally forages in paddocks. Australasian 
subspecies also occurs in PNG in unknown numbers. Asian subspecies 
occurs from India, Sri Lanka and Nepal east to Cambodia, and is extinct, or 

nearly so, in Thailand, Annam, Cochinchina, Laos and Myanmar. 

Diet 

Primarily fish, including catfish and eels, and frogs. Also snakes, juvenile 

crocodiles, hatchling sea turtles, small mammals and birds, including grebes 

and ducklings. 

Breeding 

Very poorly known. Nesting usually occurs in tops of trees near fresh water. 

Adults probably mate for life and share responsibilities in rearing young. 

Females lay 2-4 white eggs, small for the size of the bird, although usually only 

1 juvenile survives to fledging. Seasonality of breeding not yet established. 

Status 
Australasian subspecies listed as Endangered in NSW and Rare in Old. 

Although still common across Top End, continued clearing of wetlands, Cane 
Toads and other factors present unknown threats. Globally threatened as Near 

Threatened. 

two week,, finding only one juwnilc, 
u11cnthu,ia,cically picking at a dc,1d c.H­
fi,h. Science i, a cruel 111isu-c,,. I then 
we11L to I<abdu and met up with col­
league, Peter Vc,k, now ,ll M,1cqu,1ric 
Univcr,ity, and Mari,1gr,1,i,1 lkllio, of 
EIUSS. 

IC1i11fall pattern, arc wry ditfrrcllt 
bccwecn the Top End ,111d L'\\ South 
W,1lc,. Around l),ir,,·111, cxtre111cly ,, cl 
,u111111er, alrcrnatL' \\'llh dry ,,·111lL'r,. 
I )ur111g dry period,, \\',Her c,·,1por.lll'\ 
fi-0111 Lhe flood pi.um lc,1v111g ,crubl.1ml, 

dominated by gr,1\'-c, ,111d ,p,1r,c ere<:' 
nwer. WetLrnd, and bill.1bo11g, slo\\'ly 
dry ,rnd, a, they do. liri..· th,1t needs \\\lter 
co11centr,1tc, there. I II c,1,tcr11 <:'\\' 
South Wale,, the \L',1,om arc 111uch lcs, 
pronounced, hm\'L'\'L'r 111.111y co,1stal 
,,·etland, ,rill undergo dry111g ,111d filling 
due to imcri111ttl'llt r.1111f�1ll. 

\YJe ,llTI\'Cd 1 11 the I.He dn· \L',1,on and 
found th,H the bml, h,1d co11cc11tr,1Cl'd ,lt 
only t\\'O ,pot, 111 11u111hL'I"', ,utlic1cllt tc.)r 
,L,lthtic.1 1 ,111.1ly,1'. Our tilh L",pcnmL'II 
ta! dL·,1g11 111 l.JltL·r,. \\C IIL'\'L'rthl'k" 
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cont111ued und,1unted. We \'Jdeoed 
111,rn\" houP, of foraging bch,1 ,·1our at 
MaL;banJban_1t�JU. ,1 te111por,1r� wetland 
th,1t had dried b,1c\... almmt completely. 
and at Ydlm, W,1ter. ,1long the b,111k-, of 
the �ouch All1g,1tor 1�1 ,·cr. U.ic\... 111 Syd­
ney. the now-beleaguered Ad,1111 \te,1d­
(i-,tly trall\cr1bed 111dl\·1du.1I ,ucce,, 
r,ne, from the ,·idem onto d,H,l ,heet, 
rc,1dy for ,111,1ly ,1,. We found th,1t bird, 
at the ephe111er,1I ,, etland h.1d ,1 ,1g11I11-
c.111tly higher c.1pwre to ,trike r,1t10 
th,111 those .1long the riwrh,111\.... At the 
f<mner ,,cd,md. the ,h,1ll<l\\ \\ ,lll'r had 
,11lowed the bird, L\1\� ,lCCL'\\ lO f1,h ,md 
\\ ,\\ ,111 l'"\trell lL'Jy ,lttr,\C(l\"l ' pi.lCL' lO 

hunt. I ,1rgcr \\ ,lll'r hod1e, arc ,nil nee 
l'\\ary. IHl\\L'\'L 'r. ,1, thl') rc111 .1111 \\L't 
durlllg drought ,llld teed \llI,iJJer Wl't 
L111tk Although \\ L ' ,,ould h,l\L' bcL'll 
h.1pp1er ,, nh 111orL ' th,111 t ,,o lot,ll1011,. 
d11, fit, the p,lltLTll of 111. 111� othn Au, 
tr,1li.111 \\,lll'r h1rd,. 111t lud111g Lor 
mor,111t,. hcrnll\ .111d lilL' All\u,il1. 111 i'cl 
ic,m ch.n 1,. .1 , .1r1et � of luhn,m " 
llL'Ce\\,lr) lO 111.111n,11n hc,ildl \ popul. 1 
uom. Unfonu11,!ldy. the h1ghl) kruk 
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THE BIRDS 

were clc1;cr nnrl 

rc111ai11crl too 111nry 

f O V C C (1 lf c<Z f I f . 

,oil ,ll the bono111 or both l.1rgc .111d 
tl'll!J10f,lry \\ l'ti.l!llJ, I\ perfect fi 1r L rnp 
Lu1d .md they .1re rq.>;ul.1rly pL1med mn 

W
I '-.1'\I 11\ll Ill l(l<lk \I 
111ow111e1ll,. If J.1b1rll\ ,lrt· \L'<kn 

t,1n. then the dL ·,trl!l l ion of ,, L'tl.111d,
could le, 1 ,e 111dl\ 1du.il, u11,1hk to t111d
Ill '\\ h.1hn,ll. ( 'om·t-r,eh. 11 J.1b1ru, .ire
110111,1d1t. ,1, .ire 111,111 , \\ ,lll'! bird, 111 

All\tr. 1 li.1. liwn 111dl\ 1du,1I, 1111ght l'L 'lJlllrt·
.1 11u111hcr of ti111t t1011111g \\ t·tl.111d, to
,urvJ\L'. hthcr \\ ,\\, it 1,11\ .1 grl',ll ,1tu,1 

llOll f<l! tht'\L' h1nk L'flL 'L h' .Ire l 'llhc1
L'"\trcme for ,1 IL· ,, 111d1 , 1du,1I, 01 pt'!, ,1 
,1\ t ' lrn .ill t'\ t'J li1ek". undt ·r,t. 111d ing
tht· v .1IL· <lf tl1 · J) I I 

. , L ro 1 t'lll I\ ,111 11111,<l! Llll l

The young Jabiru (brown) learns to forage with its 

mother. The first year is the most precarious for 

the young birds, and low survival during 

this period is the major hurdle for wildlife 

managers. 

kc� to t,l< \...lmg ll. 

ikC .lll\L' or the ptllt'IHI,11 f<.1r long­

r,lll gL' mo ,·c111t·nr Ill th1, ,pec1e,. ,,·e h.id 

to :1,e ,.ndlne tdc111etn \\e te,ted out 
. 

· I J ·,)ll1fort·t1u111m ,  t.w, tor \\l'Jg ll ,mu L ,... ' 
kd 011 c1pu,·t · j,1b1ru, gt·nt ·rnu,h pro, I< 

I · / I I ·re lwlH.
1, L1rn11g. 1 oo. 1c t.1g, \\L c-

l , I I -\..., ,,Mt' 011 \ X() gr.1111,. ,\ Ill l ll' \[l)I 

them 011 ·d1e11 h,1t l-.. ,. ,ltt.l t hed '' 1th ·1

k!lon t.lpt· h.1r11e". ,, Hlwut di,trt'"·

. I 11. ,, ildI Il l' llL'"\t ,tep \\ ,I\ lO II!H \()I t 
hml, 

( )u1 I.it\... ot' ,ut't t'" ,ll t111d111� Jibirll'

Ill I t'\\ \<iuth \\ .de, 11udt· u, decide w

L';O h,1t \... tn l,.1\....1du 1()1 the l,r,t ,peci­

. I I l ,t1,wr.1du-me11 ,, , 1, .ll t 0111p. 1111t't )\ I c-

,lll ' ,t11dt ·11ts I I rnl 1'..,t· ,111d Reuben

lh1bb1 \t h1111tt. rt', l ',llt h 1"1,t.111t 
l.1m.1 ,(i .111d .1 h.!ltt ·n <lt ,t.d ,,.irt I .nrb-

l 'J"\ !Ilg ,, ,llt h , ()l1111ten, \\ ht ·rc 1, <) ),t · 
l I 11 • (OJl(t' _l. 1 )JJ II\ h.1d hl 'l '!l lt'lll.11 t.. I'\ t ,l\\ 
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km·,,· whl're to look). c,1tchi11g,·011 ' 
;ill'lll prowd ,0111L'wh.1t 111ore difficult.
We rncd for rwo 111011rh,. re,t111g our
6en· bird rr.1p dl·,·1,ed by people ,inn·
rht' ,M1ddk AgL'\. Our proude,t dfort

. s I cl.in-net rr,1p. modelled 011 ,111\\ J. • t 
,incicnr Chim',L' de,1g11. This tr,1p w.1,
designed to sn.1p ,hut \\'hen n:le,1,ed
froi11 ,1 dist.111Ce . .iti:cr the stork \\'alked in
ro "er the b,1it ti,h. But the a11cie11t Chi­
nes:· n·itkntly h.idn ·r h.1d Jabirm to co11-
rend with. The bml, were clenT ,rnd
renuined too \\',1ry to bL· caught. Fortu­
nately \\'L' were at le,1,t ,1ble to collen
,·aluabk h,1bit,1t ,rnd beh,1\'iour,11 infor-
111ation 011 other ,pecie, of concern 111

ew ouch W.ile,. ,uch a, Comb-cre,t­
ed Jacana,. M,1gpie Ceese and Wander­
ing Whistling Duck\ .

even mo11th, later. at the beginning
of the next dry ,ea,on. I returned by
myself co l),mvin and. on ad\'ice from
naturalist Ian Morn,. I used noth111g
more than ,1 fi,h and some hea,·y
monofila111e11t line. m,1king a noo,e to
go around the bird\ leg,. I \\'ent to the
Territory Wildlife Park and, with the
kind assi tance of it, Chief Veteri11,1ria11
Derck Speilman and colleagues, chme ,1
b1rd-a11 adult lllale-that was med to
cak111g ti,h from keeper, and caught it 111 
about ten 111111ute, from ,tart to fini,h.
Strike ,1 blow for the KISS principle
(Keep It Simple Stupid)1 We prolllptly
attached a tag to the bird and relea,cd
h1111 back 111to the wild. Our first Jab1ru
has been nallled, perhap, perver,ely, 
' umber wo . We currently have
another bird, ,1 Juvenile lllale. hou,ed ,lt
the Territory Wildlife Park pending
eventual n:lea,e. You 're probably won­
dering what we'll call illln. So ,1111 I.
frankly.

So far, umber Two h,1, been rc,1,011-
ably sedentary, ,lt least for a large bird.
He travcb throughout the loc.1I area,
Within a urcle of about a ,1x-kdo111etre
rad1u, around h1, origin,11 point of t,1g­
ging, covering ,111 area of about 120
square kilometre, . Although he ,till like,
an occa,1011,il handout frolll the p,1rk, he
1' obv1oll\ly exploring the ,urround111g
area, for short terlll rich patt he, of f1,h .
1 he,e patd1e,, 111 the t:1r north, ,, illincrease 111 abu11d,111ce ,l\ the dry ,e,1,on
progre,,e,, ,111d I ex pen th,H J1b1ru, ,, ill
have to tr,1vel f.1rthcr co find chelll. ·1 hL·que,tion we .ire waning to ,1n,wn 1,
�Al UitJ AL'> I It Al IA AU J UM

... 

,, hether our tagged bird. and e\'L'11tt1.1l­
ly our ,ccoml one, will fly longer dur-
111g the r,1my ,e,1,on \\'hen fi,h ,1re
,pre.id out over the flood pL11m .1nd
111orc ditl1cult to find, or \\'hethcr they 
re111,un loyal ro a ,ingle ,pot.

Slowly, we ,1re building a picture of 
the J1biru\ 11,1tur,1l hi,tory. l3eing an
111ter111itte11t loc.11 re,ident. the '>J1L'c1e,
depend,, ,H least co ,ome degree. on 
highly v,1riablc ,,·etlands for food and 
reproduction. These ,,·etl.111d, are the 
type that i, being ,te,1dily lmt to agn­
culture ,111d coa,tal dcveloplllent. It i, 
unlikely that the Jabiru i, under 1111111c­
di,1te thre,1t right across Ausn-,1li.1, but
local threats ,how no ,ign of ah.Hing.
Other factors, such as Cane Toad, and
pO\\'l'r line,. ,till need to be addre'>'>ed.
We are also about to e111bark on a study
of ne,t111g locatiom, to di,cm·cr .111y
add1t1011al requirelllents for breeding.

It lllJ)' be possible, cventu,1l ly. to 
develop a sysce111 of reserves in cw 
South Wale, chat would allo\\' Jabiru, to 
recolo1me ... although you're unlikely
ever to see them wandering along the
shores of l3ondi Beach on a hoe sulll­
mer\ cL1y. Perhaps that's not such ,1 bad
ch111g, com1dering the ease with \\'hich
they could make off with your fish and
chip,. and probably your Pekine,c ,1, 
well. So the next t1111e you're 111 the 
mood for a snuggle, re111elllber the 

n1,1Je,tic Jabiru. Au,crak1\ L1rge,t flight­
ed land bird ,111d 011e-t1111e re,1dcnt 111
Sydney.
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Srorks i11 1/1c rlll(�,11or Ri,•crs R1:�io11, .\T
Elllu 93: 88-92.

DR ERIC !)ORI IA J', A P. .. E\Li\R CH 
FLLLO\V AI IIILI '>IIIUIL.OI
Wll l)Lf,F RI·'>EAR( "· S( ll()()L ()J
l3IOLO(,I( AL Sc II: < !:',, U,l\'l ll..\lTY
or YDNrY. 1-1, '>1'1£IAI l',L', 0 \VAi LR
BIRD', A I) INVA',IVL. ',l'L( IE', I
AU',TRAL IA Al I) TI II I R()J >I( AL 
PA( II IC. 1-1 I', CURIU I l'ROJI ( l ',
I'\.( L DL U',I (; lllll..l)', A '> I Ill( '\ I OR\
()J L \'lll..()'\Ji\lL 'J AI 111 1\ITIIA'\.ll lllL
RL.LAIIO �1111' Of BIRD'> I() lll[IR
IIABifAl', J URllANI \IRO'\.\ILl'-1',.

Male (right) and female Jabirus probably mate for life, and maintain their pair bond with a variety of 

courtshi11 displays. 
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Selective breeding by humans has resulted in over 600 different forms 

of dog known today. 

GA PAIRS OR I PACK ,WHETHER TR.AVELLI 

DOG A D HUMA S HAV TR.ANSFORMED EA JH OTHEI�. 

DOGSMA 
USHUMAN 

BY PAUL S.C. TAGON & COLIN PARDOE 

'1.\\(,l"-11 i\WORll)\\IIIIOlfl l)OU,. WOUID \\I 

I
be the \,lllll' 1f they \Yere not hne? Would 

hu111,rn belllp h,1\l' dc\'doped 111 \ n� 

d1ffcre11t \\,l) \ h,1d our hL'\t fr1emb 1wt 

been h) our ,1de\? Recc11c n 1dc11ce \uggc\t\ th,lt 

do111c\t1c.1uo11 of dog, \\,\\ ,1 t\\O \\,1) \trcct th,1t 

kd to profinmd l h,111gc\ 111 the b1olog1l ,ii ,111d 

bch,1, 1our.ll cvolut1011 of both \J1L'CIL'\. 

Once domestication was successful, dogs soon became part of the 

human family. Their environment changed but also they changed 

humans in the process. Among other things, the two species became 

very close companions, as this example from the Southern Highlands 

of Papua New Guinea illustrates Humans learned new forms of 

bonding that likely aided survival. 
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I IIA'i I O 1G B[r I, ()\ 
rlut woh-c, dogs werL' the first 
,mm1,1ls to be do111c,nc.1tcd by 
hum,111,. but until recently the 
t1mmg was unccrt,1in. For 
m,unce. indisputable domc,-

ticated dog remains arc yet ro be found 
in arch.1cological deposit, okk·r than 
13.S(Hl ycaVi. A gra,·e in l,r-1cl d,1tcd to
rill'; ttmL' cont.1im the earliest c,·1-
dence-skeletom of an old woman and
J three-to-fi,·e-month-old puppy.
Other .irchaeological sites indic.1tc
domestic dogs were common from
I I .S(Hl to I 0,000 years ago. in pl,1ce, ,1s
far ,1part ,1s northern England and
south-western U A. This suggests
woh-e, (most likely a subspecies of Grey
Wolf. C111is /11p11s) were domesticated in
a number of places ,,·ell O\'er 12,(H)O
years ago but depictions of wolves/dogs
are extremely rare in the Upper IJ.1L1c-
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olnhic rock ,ire of Europe. h1nhcr­

more. ,ccne, of hunting wnh dog, in

Asi,111 rock art do not appe.ir umil ,1bout

5.000-6.(HHl ye,ir, ,1go, ,111d L'l,ewhere.

,uch a, southern Afr10. rock-art

i111.1gc, of dogs ,111d peopk hunt111g ,,·1th

dogs ,ire even 111ore recL'llt. 

Thi, co11tr,1sts with l)NA ,m,1ly,is.

which suggests domL·,ticnion occurred 

much e,1rlier. A tca111 of re,c,1rchn, led 

by Carle, Vil.1 and l�obert W,1yne 

(U rn,·er,iry of C1liforn1,1. I os Angele,) 
co111pared 111itocho11dri,1l I) A from ,1 
vanery of canids. includmg (17 dog 
breed,. five cros,-breeth ,111d ,·,ir1ou, 
woke,, coyote, and jack,1ls, and con-

Dogs first appear in the Australian archaeological 

record about 4,000 years ago, as faunal remains, 

purposeful burials and rock-art images. In this 

example, from the Laura region of northern 

Queensland, a Dingo has been depicted in 
association with a human figure, emphasising the 
close relationship between the two species. 

eluded rlur dog, ,pin t1(1m ,,nlw, twer 
I (Hl.()()(J ,·c,11·, .1go .1nd P'"'1bh ,1, much 
,1, IJS.(HHl ,·c.1r, .1g(). I hn .1dm1t rh,H 
L'.1rh dog, 111.1, not h < ]poked ,·en· 
d1tli.Tc1 1t ti-0111 ,, ild ,,P <'' bur gL·nenc 
,cp,1r,1t1011 h, th,ll llll c h.1d begun. 
\0111c fii"il L'\ 1dc11n· h.1 <·,·en emerged 

to ,uppon rl1L''L' gL·ncu, b. 
l�c,c.11< hn, slll<h 111 rhc m1ddk 

] >]L'l\l(lCL'llL' ( 0 1.l\ t()rd I()
L111d h.1,·c rHllL'd 1h.1t � 
lllL'l1' l OlllL' Ill (\\ (l d1,, 
I ).u11L'lk \, 111,'\(' L I 
I 011do11) hclin <'' tl1.1t. 
rl'\L'llllllg thl• [\\ () \l' 
'-PL'< IL''· l hc, rq,r<''<'ll 

N\lllU \l\11'\ll 

lwd, 111 Eng­

' ,llllli spt·CI·

l t ,IZt' l].i_,e,.

1,1r, Colkgc

]!l'r rli.111 rep-

' of rhe one

r,, 0 diffen:nr

\l I U�I 



1pec1e1. The 1m,1ller specimens (origi­
nally nm1dennfied ,1s the As1anc ])hole,
c,1(111 alp11111s) have a rclanvely short and
broad mandible and, accordmg co
\chreve, most cl01cly resemble a small
wolf TI , · 1e me 11 thought to be
19(),(J()( ) 130,0()() years old and hunw1
anefac t' , I , ,lre a so present. ls 1t p011 1blc
that these fossils represent the carlie,t
domesn . l l cares, ,1nc t 1at their s1gn 1 ficancc 
can only be undcr1tood aga1ml Lhc
rnolecul I k ar c oc scparanng dogs from
wolves 1 

T 
over 00,IHH) years ago? 

he � I 0111 1 ,tnd the gcncucs support
an idea f 
1 l ' put orw,1rd by I ).1v 1d P,txton 
Wide at the Amtral 1an N,1t1onal U111

!l:Aru IU AL,s I RAJ IA AU I L,MN 211112 

vernty) that wolves and hum.ms 111"',t 

formed a relanonsh1p over I 00 ,000 

years ,1go. Paxton conJecturcd th,H, 

since both wolves and humam arc soCial 

arnmals with complex commun1c.1t 101 1

signals, the two species could h,1vc ea,1-

ly picked up on each other's body Lrn

guage rem of thousands of yc,m before

other cre,1tu1-cs were dome1t1cated. Th11

1s supported by John l3r,1dsh,l\\

(Anthro7oology Immure, U111vcr11t} of

'-,ouchh,1mpton) \\ ho bci1L'\'e, "·olw,

chose 11s r,1thcr th,rn the other \\ ,1\

round. By ,cavengrng ,1rou11d c,tmp

edge,, the early wol( would h,t\'L' intro

due ed 1t,elf. I ,Her, !l ,1mpl, 111m•ed 111

Dogs were likely domesticated for many reasons 

but they would have been particularly useful when 

hunting, sniffing out and helping to chase down 

prey. In places as far afield as Africa, the 

Americas, Australia and Papua New Guinea dogs 

continue to be important in big-game and pig 

hunting. Indeed, the human-dog relationship may 

have precipitated big-game pack-hunting. 
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,111d 111,1ck mclf at home. Selcct1\'C 

brecdmg by hu11w1, then led to the dog 
a, \\"C k11m, ,c. 111 m m·er 6(Hl d1tfrrc11t 
t()nm. 

Woh·e,, and their dog de,cc11d,111t,, 
lin11 g 111 the human c1mp would h,1vc 
had e11on11ou, benefits. For imtancc, 
they would haw impro\'ed s,111it,1tio11, 
cleanmg up food ,crap,. hum,111 faece, 
,111d other pote11tially po1,011om \\ ,1,tc. 
They would haw ,icted as e,1rly-warn-
111g ,y,tem,, ming their acute he,irmg to 
alert hum,111, to the ,1ppro,1ch of prcd,1-

tor,, ,trangers and c11e1rnc,. And, 1110,t

S1gi11ficantly. they may h,1w ,1,,1sted

with the hunt, as both comp,1n1om ,llld

p,irtllLTS, ,niffing out prey with their

1-c11ow11ed semitive se11se of sine!!.

Indeed, Paxton argue, th,1t humans

soon relied on dog, to do ,0111e of our

,mclli11 g for us. In other word,, 

smelli11g-11me dogs came fir,t, seeing­

eye dog, much later 1 

All of these re,ults from cohab1t,mo11 

would ha\'e gre,itly 1111proved the 

chance, of sur\'ival for e,1rly hum,1n 

Fossil evidence has recently emerged to support the DNA-backed theory that dogs were d 
ove 100 000 T · 

omest1cated 
r , years ago. hese Iaws, from the Crayford fossil beds in England, are thought to be betw 

190,000 and _130,000 years old. They all re�emble wolf jaws but the smaller specimen is more dog-lik:
en 

Indeed, the Iaws appear to be from two different but related animals-perhaI1s the first hard e ·d 
that dogs were domesticated as early as the DNA studies suggest.

vi ence 
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Grey Wolves ( Can is lupus). Recent DNA st d. u 1es
suggest dogs were domesticated from wolves 
100,000 years ago. over 

groups. Colin Groves (Aust I ra 1an 
anonal Un1vcrs1ty) speculates this may

explain why candcrthals bee ame 
extinct and not m. The eandenhals 
had no dogs as far ,1s we can tell. Dogs 
may have g iven early humans a big 
compet1t1ve advant,1gc. Indeed, 1f the 
135,000-year dates of early dog domes­
tication hold water, then the domestica­
tion of dogs may even have been one of 
the key forces that led to fully (behav­
iourally) modern humans. It 1s possible 
that our 1111rned1atc ancestors and 
wolves 11 1,1y have domesticated each 
other through a strateg ic alliance chat 
changed both rc,pecm:cly mto human 
and dog,. 

Most studies h,1,·e concentrated on 
the effects of hum,rn c.rnme cohabita­
tion on dog, rather th,rn the re,·erse. But 
the effects on hu11 1,1m, 011 their psychol­
ogy, hunting pr.1ct1Ce,, terntonahty and 
social behaviour. would also h,1,·e been 

DOMESTICATION OF DOGS 

111ay e1;e11 /l{lUC 

been one (�( 

t/1e key _forces tlzat 

led to _(tt!ly u10dcr11 

fllt/J/{11/S. 

profound. Wl' .1rgul' th,H. nor L)llh did 
thl' ·11,ltur,11' L'll\ 1ro111nl'11t of do"' 
change to hl'cornl' th.H of rill' hum,�1 

firnily but ,11,o thl' hu11 1,111 L'll\ inH1me11t 
co,-re,pond,ngh ch,rngL'Ll. I hl' L',pen-
encc of!" I I 1 111g "It 1 L og, L 1.111gl'd fore,·-
er thl' Il.llllrl' ot" 1111111.111 ,11111n.1l. .111d 
l'\'l'II hum.in hu,n,lll. rl'LH1011,h1p,. 

0 NI \RI \ l ll l 11 \;--.;t,l lN\OL\ ES � 
111 .11k111g IL'nllon. I hl' on<>im off 

thl' ten llor 1.d 111.uk111µ ot l.inLhca;es b. � 
hu1n,111', ,I\ \\ l'II .1, the 01 1µ111, of image- t
m.1k111g .111d ,11 r. .1rl' ,ull not \\'l'll under- 1
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Today there are attempts to save the pure-bred Dingo from possible extinction. The question for many is whether it is 'Australian' enough to bother about. Those 
in favour of saving the Dingo display an empathy for dogs that may have begun when early humans and the first dogs joined forces over 100,000 years ago. 

,tooJ. Alchough it i, cleJr our immedi­
ate ,rncestors. �uch as /-/o111() crcc111s, had 
many abilities in colllmon with I lo1110 

s,1pic11s, important difference, appe,1recl 
O\'er I 00.000 year<, ago, lead mg to what 
,ome people believe was ,1 \ylllbolic 
explosion' about 50,000 years ago. One 
of the key changes noted in the archae­
ological record is a movement toward 
marking space,, places, landscapes and 
territories with endurmg sigm on rock. 
!tock mark,, such as pecked cupules,
hand ,tencils, hand pr111t,, abr,1decl 
groo\'e,, finger IlllpresSiom Ill once-,ofr 
clay and ,o forth, arc an early form of 
md1vidual mark. Engr,wcd anJ painted 
picture,, more reflective of group con­
cerm, becallle common ,1frer ,1bout 
-W,000 ye,m ago. The,e endunng Vl\U­

al expn.·s,1om ,ire quite d1ffcre11t from 
the sunple ,ort of marking, earlier 
humam produ(.ed. 

A defining char,1cteri,t1c of \\'Olve, 
,1ncl dog, 1s their ,1bility to m,irk ternto­
ry with urine, ,1gn,1lli11g to other, not 

58 

only a ,rake or claun Ill the ,1 1-c,1 but abo 
,1 range of per,onal detail. A ground­
breaking '>tudy by Crnad,,rn author and 
naturalist Farley Mo\\'at 111 the I W10, 
pro\'ed ho\\' 1mport,111t rim rerntori,11 
111.1rkmg 1, for \\'Oh-e, and ho\\' n fe,1-
rures Ill their elabor,HL ' ,oc1,1 I ,y,re111,. 
I ndced, in order to be properly 111rro­
duccd to ,rnd ,1ccepted by a \\'Olf p,1ck m 
CrnatlJ \ !\Ola red far north, Mo\\'at h,1d 
to drink va,r qu,rnt1t1e, of \\'.iter, 
e11,1bling lmn to produce enough urme 
to nurk out the boundariL ''> of h" terri­
tory' 

I r 1, the wolf\ kL ·en ,emL' of ,111ell rh,n 
allow, terrirori,11 m,1rkmg to be '>Ul,L '\\ 
ful 111 thl\ 1n,11111er. M,my prinutL ''> ,11,o 
me ,rein to w,1r11 of the11 prL '\L 'lll L', 
,1lo11g \\'Ith ,ound. We do 110t kno\\' 
wh,1t pre sc111il'll.1 u,ed but \\ e do knm, 
th,ir ,ce11t-lll,lrk111g would h,1,·L· been 
unreliable hel,lU\L' of .1 decre,1,ed '>L 'll,L' 
of ,mell 111 hum,m,, ,1.,-,umed hec.1u,L' of 
.1 ,l1r111k111g of both the 110,e ,rnd th.1t 
p,1rt of thL· b1 ,ll11 ,1.,-,ot 1,1red ,, nh ,inl'll. 

\orne orhn forlll of long-1,Mmg mJr� 
\\'Ould h,lH' been neetkd. The produ,­
non of e11 dur111n , I\U,11 m,uk, mlll 

ha\'e ,oh-ed rhe ;robk111. Bur hm\· d1J 
thl\ beh,1\·1our ,1r1,e; \\e ,uggN the 

lwhanour dL '\ L 'loped ,1 frer \\ ,Hchrn; 
\\'oh-e,. ,rnd l.irn dog,. k.1,·L· urn:, 
lll,lfh\ 011 thl' J.rnd ( )t lllllr'L'. \ 1'\l.l]]\. 
thl',L' 111,1rk, fade qu1L kh .1, die, dn. rh, 
crn111L·, reh till!; 111,tL'.l< on thL' hngcnn; 
,mdl. l3ur L'.lrl, hum. , 111.1, h.1n· t.1k<· 
I - 1 [ •n ttlf·

l 1L' \"I\U,l ] .l\�1L'l C ot Ill Jrr,.Jllg ,l ' 1t 

rher h, produt lll" , 1,1tdll',. ,c,·n, '· 
t"' 

. , ,,.\ ,11h1 dr,l\\ 111g,. p,u11t111g,. e11g1 .1, 1n,.. 
I • · • , I l( \\t1Ui,\ or 1er ,1g1l\ of rhell p1 ·,L'llL L c 1. 

I ' ll • bd1t'll.1,r ,1 lonL?; ume. l ,·c1 u.1 \. \\l 

l ' I I ··NC\ 1! r 11, dL·,·dopL·d 111w c 1 grc.lt L IH 

I l I t,l,1,·,t l.rnd,c1pe m.11k111g ,lllL ,, 1n ,o 1' 
) I l\. [ l produl t101l\ t h,H 1 011t11111c, Cl L · 

l I \ 1, c,[.Jr once 111.1rk111g 1t· 1.1, 11nn \ · , 
I ·It,,,.,,, li,hL ·d. It lOUld be lll,l llpll ,Hu 

I 11c,,.1�·, \'L'\ ,111 l'\'L'I ,h,lll"!llg lH,l\ Ll I ' 
. ,.., . 

l I ,,·c l,n�·nother hu1ll.lll CI.l' \\L' )L' ll ',bi'' ,,.un<m.1ted fi-0111 \\'\lh e, 1 ,g, 1' ,.. ,.. . 111, n1 

p,ll k h 1111t111g l l 1111c111 LnµL' .inin, 

\ \ L I l \\' : 



-b 1, 1 d1'ttncn,·L' \\ olf lwh,1,·1our,1l p,lL ' 
. 11- ilthmwh .it t1111c, the,· do hu11t tl,l . • ::-, . 

,dom' ,111d hunung 111 group, 1, ,11,o 
ch.ir,ictcn,nc ot' other ,pec1c, (Ch1111-
p.l11Zl'l'' ,1re kno\\'n to collectively hunt
,111,dkr cre,Hure, ,uch ,1' 111onkey,).
There 1, 110 conclu,1,·e e,·idencc ofb1g-

l• hu11nng .1111ong prc-s 111iic11sg.1Il L -

,,roup,. h1rthL'rlllorc. thL' h,rnd,1xc. 
�llCL' thought to be ,lll 1111port,111t tool

l)L-11tcd " 1th b1g-g,1111c hunting, 111.1\',l'i"i ( .. ... ..._ " 

h,in: h,1d more ,ymbolic ti.mctioth relat­
ed ro ,r.nm. ,1d,·crr1,111g firncv, ,md
.1 rrr,1ct111g fr111,iiL'\ (,cc ··sex Axe-- . 
.\',u11,c .--!11s1. Spr1ng 20(Hl). L3ut b1g­
,,.imc hu11t1ng 1, ,·ny rypic.11 of p,1,t and 
;re,L'IH I /,,1110 s,11iic11s. I ndccd .. 1� a rc,ulr. 
m,111,- L1rgc .1111111.11 ,pccic, have bcc11 
dm-�11 to cxn11Cno11. c,pcci,11ly in recent 
rune,. ,dthough clt111,Hc ch,rngc ,11,o 
undoubtedly pL1yL'd ,1 role. 

Wlut then \\'.1\ the \\\'Itch frolll ,c.1,·­
etl"llH!; .111d ,111,11l-g.1mc hunting ro the 
pu;,u;t of the \\·orld\ l.irge,t ,rni111,1l,? 
\'\'e ,u,me,t rt h.1d ,omcrl1111g to do \\'Ith ::-,::-, 

hrn1g 111 L1rge. ,oc1,1lly complex group,, 
rl1.1t ,It 111H>in'd learning to hunt Ill 

pach, ,111d th,H 1t required ,peci,11 po\\'­
er, of coopcr,1t1011 .111d ncgoriarion in 
complex ,1tu,ltlOll\. A, the,e ,1re beh,1\'-
1om, ch,u-,1cter1,nc of both "·olw, dog, 
Jnd modern hu111all\. 1t CJll be ,1rgucd 
thJt ,0011 after \\·oh-c, began cohab1t,1-
non \\·tth hulll,111\ rl1e,c beha\'iour, 
"·ere enh.mced. de\'elop1 11g fi.1rrher 111 

both ,pec1e, ,l\ ,l comequence of li,·111g 
together. E\'entually, thi, led to modern 
human, and modern dog, hunting their 
0\\'11 ,pec1c, ,md/or each other to death 
111 p,1cb. ,ometh111g there i, no L'\'t­
dence of ,1mong \\ ild \\'Olve, or our 
11nmed1,1te ,mcc,ror,. It ,11,o led ro tcrr1-
tonal n:p,111\1011 ,md movement 111to 
more hmttle em·1ro11mc11t, \\'here ,ur­
rnal depend, on big g,1llle. 

Hcl\\ did e,1rly humam learn to live 111 
large, extended t:11111ly group'> th,H \\'ere 
cohe,1ve ulllt'> up,1ble of the long-term 
defence of tcrrnory? ·1 h1, I'> a quc,uon 
that lw, long pu11lcd ,1rch,1colog1,c,. In 
the ll/11.,1r,11cd ('//{)'rlopcdi,1 <!( /111111,111ki11d 
'1993), \wed1,h ,1rch,1eologl',t C6ran 
l3urenhult npl.11m th,n the opu111,d 
group ,11e for modern tr,1d1t1011,1I ,ou­
enes 1s about 25. too b ig ,111d contl 1u 
arises; too ,111,dl .md the popuL1uo11 c.in 
nor 111a1ma111 1tselt". Indeed, 1110,t pre 
\ent-c.lay hunter g,nhcrcr, live 111 group,
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of bet\\-l'L'll 20 ,rnd 70. If we co111parc
hu111,m group, to othn prtlll,ite,, we
find Conll.1 group ,izcs r,rngc fi-0111 
3 -l-0-plu, individual, ,111d, ,1lchough
they will defend thc1mclvc, ,llld thc11·
group ,1g,1imt predator, with ,crceching
,md other bch,1viour,, they do not 
defend territory ic�clf. This i, true of 
b.1boom ,1nd 111acaquc, a, well. Howev­
er, our clo,c,t living rcl.1tivc,, Chi111-
p,lllZL'l',, do defend tnritory, \0111Ctillll'', 
quite \'iolcmly. They live in co11111wni­
tic, or 20-80, but they r,1rely gee togeth­
er , 111 in the one pi.ice, living clo,ely 111 

,ub-group, of 2-10 individual, imtcad. 
Male, arc known to patrol tcrricoric1l 
boundaric,, ,c,1rchi11g for member, of 
the neighbouring co111mu11ity and bc1t­
i11g chem up b,1dly if they arc found. 
Wolvc, al,o actively mark ,md defend 
territory, \\'ith clearly defined (and 
,LT11ted) r,111gcs. Perhap, e,1rly hum,rn, 
not only had their territorial m,1rking 
bch,1\'1our enhanced by ll\·ing \\'Ith 
\\'Olvc, dog, but abo their re,1d111c,, to 

defrnd territory. 
"I he dcvclopmenc of new forms of 

bonding might also have assisted living 
in complex, L1rgc c111d varied social 
groups. One of the keys LO recent 
hum,111 survival i, the negotiation of 
co111plicaced sicuaciom by for111ing part­
nerships. Without 'mates' we would not 
be able co carry out a large range of 
complex behaviour important to both 
individual and group survival. Australian 
hi,rory in particular emphasises the 
importance of 'maceship' co the coun­
try\ devclop111cnc, but chi, form of 
bonding can be found worldwide. 
Strong bond., exist between pairs of 
. a me-sex wolves, dogs and humans, 
bonds less fickle than chose between 
other samc-�ex ani111al pairs. In most 
other primates, for imcance, 
111ocher-infant bonds arc strongest, 
although Chimp,1nzcc, do exhibit some 
,crong male-11 1alc bonding. L3uc in 
hu111am bo11d111g i, much more diverse, 
extending \\'ell beyond parent-child, 

of smell much greater than humans. Many people believe that 
Wolves and dogs have a very keen sense 

11· , for us changing human evolution and aiding human 
I• t dogs to do our sme mg , . d we soon became re 1an on . d . ny ways such as specially tra111ed rescue ogs 

• I • the process This continues to ay in ma 
surv1va in · 

I 
patrolling the French Alps after avalanc ies. 
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Perhaps prior to 4,000 years ago the Thylacine fulfilled a dog-like role for early Australians. For instance, 

in rock art thought to be over 10,000 years old, Thylacines are shown in many poses, including interacting 

with humans. Depictions are particularly prevalent across northern Australia, including this example 

from western Arnhem Land. which shows a Thylacine carrying a human-made dillybag. 

,ibling or l'\'L'll �ex-partner rcl.1tio11-
,hip,. And not only doc, 1t occur
between hum,111, who ,1rc culturally
wry different from c,ich other but .1!,o
between humam ,111d other linng
bc111g,. Tod.1y the mmt ,,·1tk,pre,1d
form of mter-,11Ccie, bo11d111g occur,
between hum.1m .111d dog,. Perh.1p, the
,·cry concept of mate, or mate,h1p h. 1,
.111c1ent origim. extending b.ick beyond
the e,1rly ,rage, of wolf/dog-hu,11 .111
c11cou11tl'r, but ,1g.1i11 being e11h. 111ced . 1,
the 111tl'r-,pec1c, reLitiomhip devel­
oped. L.1ter, bec.n"e of it, ,un'l\',1!
. 1dv, 11Jt.1gc, 1t bcc.1111e .1 dl\t111ctly hu111. 111
tr.11t, ,0111cth111g c,penally 1111port.111t fi.ir
de.1!111g \\'Ith complex ,ituatiom, ,uch .1,
colo111,mg ne,, .1re,1,. 

T
Ill RI AR! ',JI! I MAf\.Y UNIU'>(l!VI ll 

I\\UL'\ ,urrou11di11g the hu111. 111 
n>l0111\.1t1011 of Amtralia, including thL·
L'XKt t1111111g .+O,(HJO or more yc.11·, .1go
(,eL' .. A M.1ttcr of 7 1111e", X,1111rr ,·111.11. 

\pring 2000). OnL' quc,t1011 1, whether
the fir,t hu,11,111, to re,ich Amtr.d1.111 

,horc, h.1d dog, ,,·nh them. I )og, likely
.1\\1\ted the colorn,, 1t1011 of new tL'ITito
ric, by c,1rly hu111a11, cl,cwhl'rl', ,o \I h)
not Au,tr.1Ji.1? !·or 111,t,llllT, 111 111orL'
reccllt time,, dog, undoubtedly ,1.,-,1,tcd
wnh the explor, 1t1011 of- a11d ,urv1v,1I 111
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extremely h. 1r,h tc1-r1toriL',. The c,ir lic,t
c,·idencc of do111L·,t1c dog, 111 the
Cree11Lrndic .111d C. 111 .1d1,111 Arctic
reg1om dare, to ,lt k,ht -+.2( I( I yc.1r-, .1go.
.1,,on.1ted ,,·ith the c. 1rl1e,1 ,un·1,·111g
,1te, of hum,111 occup.1t1011. And the
i11troduct1011 of the I )111go• 111 Au,rr.d1.1 

.1bout .+.(HHJ ye.ir, .1go c.111 be correl.1ted
to .1 period of- 111tL'll'>1fic.1t1011 ,111d
cxp. 111,1011 .icro-,., 1101 011I� dc,crt reg1om
hut .1l,o 111uch of the co11t111L'lll.

A mtr.di.111 Aborig111,1I PL'opk d1,pl.1y
,111 of the b1olog1cd .111d hd1.1,·1our.d fc.1-
rurc, of othLT hu111.111, th.n 111,1, he
,iccou11tcd for by the hum.111 dog rl'i.1-
t1011,hip. Thi, ,uggL''>t, the 111,1_1or dog-
111flue11ccd cl1.111ge, 111 hu111. 1m took
pi.ice long before. ,1, thl're 1, 110 L'\ 1-
dc11cc th,1t the fir,t hu111.11l\ . 11-r1, cd Ill 

Amtr.1li.1 ,,·,rh dog,. Indeed .. 1rch.1L'O
logiully dog, .ire lll\'l\1hk until .1hout
-1,()()(J ye.1r, .1go. l111pon, 111tl�. ,It th.1t
lllllL' they L'IHL'red the ,lrl h,IL'Oiog1ul
record llOt \llllply ,I\ rlllll,iJ l"l'lll,111�\ ill
dq)O\Jl\, but .1, purpo,L·fulh buried
111d1v1du.tl,. I he purpml'lul hu, 1,tl nt
dog, C.lll he dc11101htr.1tl'd to, .1 l.11ge
,tretch of- the Mui 1.1, R 1,·e1, thl' d�· 
l.11de l'l.1111, ,111d the ,nuth L'.1,tL'I 11 l o,l\t
fi-0111 MclhournL' to \, dill'\. In IHHth 
cm Au,tr.1'1.1 ,n111L' I )111gn hn11e, \\ L'IL'
L've11 ruhhed ,, nh 1ed nL lne. ,1, ,,ne

tho,e of hu111.1m.
If- there ,, .1, ,111 e.1rly Au,rr,tli an World

,, nhout dog,, pnh.1p, the 1ndig _. 'enou1
fh) l.1l 111c idled the void. C:en,11111,, It - - .,, I\ 

, 1 feature of e,1rl, 11orrhern Au,tr I , a 1an
rock .1n. ,, !lh \L'\'cr,tl do1e11 depict 10111
,un·1v111g ,ll rm, the K1111berley and
throughout Arnhl·111 I .rnd. One of the
11101-c out,t.111d111g 1, of ,lll ,1dult Thv­
l.1uJ1L' 11u11l111g .1 pup. More llliu,�al
dep1cuom, 111 the ,llll lL'lll Arnhem Land
I)y11.11111c hgurl' \ryk, thought to be at
k,1,t I (),!HHJ ye. 1r, of .1ge, ,hm, ,omeone
c,1rry111g .1 dog like .1111111,il .1, if 1t were
.111,·e, .1 \L'CO!ld t1gurl' \UITOllllded b� a
p,ick of dog-likl' cre.nure, .. 111d a Thv-
l.1c111e c.irry111g ,1 dillyb.1g.

U11fortt111.nel). e. 1rly l:urnpt'Jll\ deni­
grated both I hyl.tl lllL'' .111d D1ngoe 1 

,0011 .1ti:L'r ,1rr1, .tl 111 Amtr.il1,1. Both were
de,p1,ed ,1, Illlll h . 1, thl' l11d1gc11ou, peo­
pk,. f hl'y \\ LTL' ,hot. po1,011ed. tenced
111 or ti.>rCL'd off the l. 111d 111 ,11rnl,1r ,, ay1.
I 11 ,0111L' 11onhn11 A mtr.111.111 I )reJmnme
,torie, 1t 1, the I )111go th.n make, u1
l1t 11n, 111 but 111 mtr.d1,111 E:.nglt,h. the
tcr111 ·d111go· .il,o bcc. 1111L' . 1 tl'rlll for a
co11tl'111pt1hk 1wr,011. .1 co\\"ard. one
,,·ho ,h1rk, rl'spom1htllt\ or L'\"Jde, diffi­
cult ,1tu. 1t1011,. to hetr.1,. to ,poil. to
ru111. I-or 111. 111, L'.trh I uropc.lll colonists
It \\ ,l\ 1111pnrt. 11ll to 11nt 0111'- m.irgmahse

borign1.1I pL·opk but .tl,o their dog;.
lod.1, thl'rc .trL' .lltL'tnpt, to ,Jw the

purl' hrl'd I )111go. to t l. 1" n .1, ,Ill endan­
gnl'd ,pcc1c,. reL L'llth brought to 1nter-
11.1t1011,1I ,llll'lllHl11 tlmiugh rhc contro­
n·r,1.11 cull111g nt- I )111gol', 011 Fr,1ser
l,l.111d. 1 hl'rl' .trl' .tl,o .lltc111pt, to brmg
h.ick tllL' l ll\ l.1t 111L' 111 l' 1ch c,1,e. an
t·111p.1tll\ 111.1m l1t1111.11l\ . 111d dot," d1,play
I\ be111g re.tl1,ed. h1ghhgh 111g ,1 long.
clo,c rd.mo11,h1p .111d t'\ nit t1011.iry ,·oy­
. 1ge. \\ l1L'tl1n tr. 1, t'ih11g .1, p.1ir, or Ill 

p.tt k,. dog, .n1d hu1n.111, h,l\·t· tr,111,­
tc.in11L'Li. ,ll;d l lllll llllll' tll l1 llhl<Xlll. e,ich
otl1L·1. I hl' l111n1.111 dog p 11mcr,h1p ,er

hoth llll .1 llllllst' th.1t ,, l1t1l,I ch.111ge the
'' nrld tnrt'\ L't. I ndl'L'Li. 1t , .111 c,·cn be

" l1111d11,� t c \JU<> 11,1,11 I , J,.wm (�,,,1,rtt 

.. , >1th'111 I 'I',,, ,I 11,,/ t 1' \,Hll't D11f'''', 
'\;.llll1l' \u·1 ,1,,,,,, , 1111"' 1,,,

1\/,llt '""'/11 ,,, <,I() 11,,11 \ 11 , 

11•,1/1H11111 ,11 1l11 I >111�,, l 1111, hq,u, , 

/1111/,,, ,l,w1e,11""11I fll be 11111, ,J, 

J..·11t111· the 111 f11d,1) I, ,r,,/1 , 1/u ,,11, 

i/111!, ,l,1111/d fi1 ( .1111, lupu, 11111 

l.11 111]1.111,1111 le/led th h 11•11/11 111111,11 

r-.. \ I L ll I \ L , I ll \ I I \ \ 

Plt,fh,llh111 11/ ,ltl 

df'll' /c·d Cl' r/u· 

:,!�l , wltr,h 11·,LS 

,(11 i/11\!.' ,b ll't' 

IHII /111,/,Wlt.•fl, 

fhlf ( .till' 

11) 

l \I ..... ' 



.ir�ued th.1t the ,uccL'\\ of our tir,t rcl.1 

non,lup " 1th ,111otlll'r ,1wne, Li1d the 
,,n1u11d for the n c11tu.1l do111e,ucn1011 
�forl1L'r ,11u111.1k ultu11.1tl'I� k.1d111g lo ,1 
r.idK.il tr.111't<.H·111.1uo11 of the pl.lllet. 

FURTHER READING 

B111c11/11 1/1. C. (ed.). I 993. llltl\lr,lled 

cnncloped1.1 ofhum.111k 111d. Vol, I ,llld 
�- I /,11 ,,,.,: S,111 I 1,111os(,1. 

t:,,wc.,. C.. / 999. n,c ,,d,,,1111,1\!<'S ,111 d 
di.,,1d1·,1111,1!_!r.< <!I k,11,!_! d, 1 11,cs//(11 /c d. 
PL·r,pecrn·e, 111 I !um. Ll1ol. -I: /-1 l.

I II ., I 9-l. ThL' L'Yoluno11 'lt· . ,1 )', .7.' ' 

pr1111,lte beh,1\'IOllr. 'f11c .\ f,1m1 il/1111 

CllllJlilll)': .\'c,1• ),11/..>. 

.\'nd,)', J, I 99-. I hL' p.1cr for ,un·1,·,1l. 
. .J BC H,1, 1/.:s: Sj•d11q•. ( /11d1 1dcs ,1 s1111 1111,lf)' 
,!f D.11•1d f>.1., 1,111 '., 1/,c,,ncs "11 1/,c 
,·,1,i'l1/111i,111 ,!( d,1\!.' ,111d 1111111 ,111s.) 

S<l1 1n•c·, nc.

b1(hlr,1ugr,1ph) of thl' 

i>k1,toce11e 111 Brn.1111.
( ·,1il'c'lsi1y C"llc;!_!c /.()11do11 ,

M.1111111.1'1,111 

l.1tn Middle 
/ >!,. D. 1/,cs1s: 

( ·r.:.

Sc,, )('//, _/..·I. (ed.), /995. l'lw do1m·,nc 
dog: 1t, L'\'Oiutio11, bl'h,1v1our .111d 
111tL'r.1n101 1, with pt:oplc. C<1111h,i1(!_!1' 
{ '11 i1•c1si1 )' f>rcss: C1 111,hric(!_!c . ( I :11 i,111s 
(h,11>1cr.,, i11<i11di11g Jo/1 11 /3r,1ds li ,111-'., ,111 

s, 1(i,,I ,1 11d (()111 111 111 1i(,11i, 1 11 hc li ,ll'io1 11 111 

(()1 1111,111io11 d,(!_!S, ,111 d )11 /icr C/11 /101 1-H,"1 J.., '., 

"1 1 1/,c 11 1 (!.!"'·' c,f d,(!_!S.) 

I ·11,1, C., S,11•,,/,1i11C'II, /l, .\l.1/d,,11,1(/, 1, JI:'., 
.-l 11 1"1 /111 , /. R., l< 1ff, JI:'., l /0 11q•mfl, 
I<.. I.., C,w,d,1 1/, r.: .. -1., l.1111dc/,('l;I!, J l-
11 ;,)'II<', /<..A:., / 99- .. \ /1 1hi11lc ,1 1,d ,1 11(ic 111 
011,!_!1 11s ,!f' rlic d"111csri ( de(\!· Sc1L"11ce l-6.­
/ 6.'-f- /689. 

I ·,1,,, 
I<.. r.:. , 

( :. , .\ l,1/d,,11,,d, 1, /.I:'.

/ 999 . / >/1y/c'.!_!C'IIC/i( 
t� 11 ;,)'lie, 

1c/<1/l()ll.'/,1f'S, 

INDICATORS SHO 

Cl'cl//ff/0 11 ,111tf _(!CIIC'II< dit'C'l.11 /)' o( 1/,c 
d,1111c·,1it cl,!\!· J. I krecln) 90: - , --. 

I )R llAUI �.C. I •\C, < lN I', A i>Rl'\JC ll'AI 
It! \I AIU II \c II 11\ I \ 'sl J I I I 1\I > UI 
1111 AU\ I RAJ IAN MU\I U\1\ Ill c ll'I I 
A lli llACI RI\I ARCIIC'I NIIU .  
I )R Coll J l \RI >OI I\ A < UN\UI I Ar-,.. I 
l'I IY\ I( Al t\1' 11 IR< ll'C ll < JC.I\ I 
\\Ill() Ill\\ \\.OllKIIJ \>,,11 11 \\li',JL,\\\ 
\"-ll l'-.lllC,l"-llU\ AU\ I IZAI I\",\ 
\ IL,\lrl's(, JIU\\\, IU\I\IN\ \ ll 
lll,RIAI \ .  Till Y (.IU •\11\ \C h",(l\\ 1 1  l >C,f 
1111 C < l\\PA I( lN\1111 ' 1\'sl l l'-.WIR \II< l'\ 

(,!\'I 's IIY 13! \( hll, Ll<Hl l \, l)L,11, 
L,\\l lLIZ 0'-.1 A'-il> il\RRY 1111 ( Al, 

\VII() II IOU(.111 111 \\A\ •\ I)( l(,. 
T111� AL\() IIIA'\JK 1111 AU\ IR\llo\"­
Mu\J U\I I llR \Ul'I'< l!U INL 
1111\ Rl\lo\Rt II \'-ll 1111 \I RV 
IIU\\f\'s ltll IIARll l·L,J I \C,\R !OR 
< ll\1\\Lf\-1 \ 111,\1 C,RI \IL't l\\l'IUl\lll 
1111\ \RT!t I l. 

W . . d b I Th lacines and Dingoes-shooting, poisoning, fencing in or forcing them off land in ways similar to
hen Europeans arrived in Australia they denigrate �11 Y 

how they treated Australia's Indigenous human population. 

JI:/\ I UR I ,\ L ', I It A I I '\ '\ L I L 'I. 1 '\ ' 1 11 ' 
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,I l)I 1111 \\l)\I \IIUl,I (, 0 frog, k.1p111g t�Hough our
ti.He,t, 1, the (,1.111t It1rred

(\l".'/1/,)'CS 1/l'lillll.s). le 1, the l.ir ge,t
Rog · ·' - . 

of :111 u,rr.ilt. i ·, grou1�d frog, (Lrnnly

\\yob,nr,ichid.ie) \\ 1th k111.1k, re,lChlllg

•1 � cellttt!lt'trl'' 111 k11gch. It h,1, lw.1utt 

. 11 · l ii-rcd b.ick kt.?;,. bl.1ck-.111d-\·clkl\\
tu \ 1• • _ · 

·llttl" 011 che b.1ck ot the,e kg,. ,rnd
lll,ll) " ' 

bnllt.itH golde11 eye,. le ll\l'' .rnd brl'ed,

-�i·\· I Jr"l' ,cre,rn1, ,rnd rt\ LT,. ,, h1ch
Oil h ' " 

t t·i·t)'"- ,lnlll. But the 1110,r ,tr1k111g
!110\ " ' 

I l" 1t,our rim frog 1, ch.1t .ll k.1,t h.1lt"
tlll �' ' 

of ;he l-.110,, 11 popul.1t1011, .ire 110 ,,

e:(t!Il(t ,l!ld \\l' ,Jrt' ,nil !IOI l"L'rl,1111 \\ hy.
The C 1 ,111t 13.1rred frog 1, one ot" tiw

curre11rly recogtmL'd ,peUL'\ ,, 1cl1lll the
aenu, .\/zx,,p!,ycs .rnd 1, t',1,ily d1,tt11-
:u11i1ed by thme golden L')"L'\. I Im
�,eoe, occur, Ill l'!lclo,ed fore,r em·1r­
omnenr,. ,uch ,1, ,, et ,ckrophyll fi.lre\l
Jnd r.1111fore,r. 011 the co,ht .rnd ,ll�J,lCL'lll
rJ1ige, from the 131ue Mourn.1111, \\ L',t ot"
ydne , to thl' Bu 11�.1 lou11t,1111' 111

,out hem Qul'L'mi.rnd.
I ,penr .1 lot of 111ght, cr,1cklllg the

mornne1m of tht·,e frog, through the
forem ,1rou11d the Coll:. I l.1rbour .rnd
Dorngo are.1 of e,, \ouch .1k, tind-
mg our hm, the� ltw. ,mg both
rad10-tram 1111tter, ,llld cotton ,pool,
that pla� ,1 line out bd1llld the frog). I

lleh) The most striking physical feature of the
Giant Barred Frog is its golden eyes. 

, 

fdlmwd \\'here they \\l'llt ,ll 111ght .1nd
\\'hL're they ,t,1yed dunng the d,1y. Tim
,,ork ,hm,ed th,ll the ,1dult frog, ,uck
to .lll ,ire.1 ,,·1rl1111 20 metre, enhcr ,ide
of their hreed111g ,tre,11m .. 1lcl10ugh they
1n,1y 1non· .1rou11d quite ;1 bit wnh1n
th1, \lre.11m1de ,1re,1 dunng the 111gl1t. I
L',JWC!L'd th,ll rhey ,,ould lmlc under
the k ,1t" llltL'r dur111g the d,1y, bur
,1lthough they ,0111et1llle, do, I ,,,1, ,ur­
pr1,ed to find th,ll they 111mtly ,it ,1bcl\'e
the C1lk11 k.1n·, 1n .1 ,pot p,1rtly CO\'ered
by Im, \'eget.1c1011. l hey c.111 ,LT wh,ll

1, going 011 ,llldJu111p ,1way if ,0111eth1ng
thre,1te111ng (like me) come, too clmc.
Other work u11dert.ike11 by m1de1m ,lt
Crdlith U111\'er,icy p,1inted b,rncally the
,,1111e picture, although they did record
frog, more ch,1n 20 111ct1-c, aw,1y fi-0111
the ,trc,1111 ,1 couple o( ti111e,, which i,
,omething I never found.

The remark.iblc breed mg habit of tlm
frog. ,h,ired with the Gre.1t 13,1rrcd Frog

A pair of amplexing Giant Barred Frogs. Females 

are much larger than the males and are the 

biggest native ground frogs found in Australia. 

�Th . . 
def 

e female Giant Barred Frog uses her back legs to flick her eggs up onto a clear surface directly above the water. This presumably keeps the 
enceless eggs clear of aquatic predator such as fish. turtles and other tadpoles 

��!U1q 
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( \h\1'/'h )'<'-' /,1.,,11,/,1111.,). h.1, rele11th been 
Ulll on-red tlnough \L'\·er.11 ob,en .111011, 
b\ lit h,1el 1.1hom \ te.1111 ,ll the Ullt 
n·r,ll\ of L'\\ l,l\lle. A, ,, u,u.11 101 

,tre.1111 hreed111g frog,, the 111,1k ,lltr,ll t, 
.1 k111.1le h\ l,dling LO her fi·o111 the 
h.lllk, ,11lll "hen ,he find, illl11. hL'
"r,q), h,, .mm ,1rou11d her (c.dled
,1ll1pln,u,). 1 l(l\\ L'\ er, Ill tl11\ .ulll other
\/1\,>J>l1J't'-' fi·og, the lll,1le ,t.irt, of1 hold
1llg he, .1rou11d her ,ir lll, (,1'\tll.1n
.1111ple'\11,). hut thell ,hp, b,1d, LO hold
he, ,noulld the \\ .ll\t (lllgu1ll,d
,1111ple'\u,) (l 11 othn frog,. the 111.1le
rell1,111h Ill tl1L ' ,.11 11e po,1uo11 through­
out the hreed11 1g pnKe\\.) I he fL'111.1le
then ll1m·e, off Ill to the ,tre.1111 c.11-r) mg
111111, ,llld ,e,1rche, for .1 \lllt.1ble \L'Cllon
of the b,111k 011 "h1ch to l.1\ her egg,.
\he cilllO\e, ,l cle.ired ,-ernc.11 ,urCKe
or. en'll better, .rn umlercumng th.11
prm 1de, .1 b.1re honzot1t,1l ,urt:1ce

Giant Barred Frog 
Mixophyes iteratus 

Classification 

Male Giant Barred Frogs call_ a few �etres fro:
the edge of the water, often right out m_the opt 
The call is surprisingly soft given the size of t HS

species. 

d1ret th ,1hcl\'e the \\,Her. Whtl,t flo,ll

I '. ·I ' 'llUel'/l'\ out ()Ill' lllg Ill t lL ' \\,llll, \ ll ' 

or
, 

111ore egg, onto her webbed b,1ck

fL'et "here they ,m' fL'rtdl\ed by the

,till t l11w111" 111 ,1le. \he thcll flmgs out

her leg �1 ,; ",de ,ire ,rnd t ,ll,1pult, the 
L'<m(,) 'OlltO the chO\L'll ,urf:lll'. f he egg 
c�:ung ",ucky .rnd 11H1,t eggs .1dhcrc 
to the b,rnk "here thn .ire left to 
dL ',·elop. Wtth111 .1bout ,1 \\l'Ck. ,111,111 
but rcL1t1\'el\' "ell-forllll'd t,1dpolco; 
brc,1J... out of', the egg cap,ule ,llld fa]I 
11Ho thL· w,1tcr below. 13y rim t1111c they 
,ire c.1p.1ble ,\, 11lllller, .md, Ullhkc the 
tlll111obtlc ,md defcncele" egg,. h,l\'l' 
,olllc chance of ,1\·01d111g ,1qu,n1c prcd,1-
wr, ,uch a, fi,h. cr,1yfi,h ,rnd, prob,1bly. 
other t,1dpoles. 

Family Myobatrachidae (southern or ground frogs). 
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Identification 

Olive to dark brown back with varying darker spots and mottling; a series of 
black stripes form bars on back legs; backs of thighs black with yellow spots; 
distinctive golden eyes. Females up to 12 cm long, males up to 9 cm. 

Distribution and Habitat 

Coast and adjacent ranges from south-eastern Old to Sydney region. (Many 
texts record this species to Narooma in southern NSW, but no evidence has 
been found to confirm this.) Found along permanent streams and rivers in 
rainforest and wet sclerophyll forest. 

Reproduction 

Lays 1,500-2,000 eggs that are flicked onto the stream bank adjacent to or 
above the water. Eggs hatch in 5-7 days and tadpoles take up to a year or 
more to metamorphose into frog lets. 

Behaviour 

Terrestrial species that burrows under or sits on top of leaf litter or under low 
vegetation. Mostly active at night. Eats insects, snails, spiders and other 
frogs. 

Status 

Listed as Endangered in both NSW and Old. Not currently listed under Federal 
legislation, but this situation currently under review. 

L 
l' '- t 'I !{ 'IU '-I 11 \HI 1-\I l llROU;HOLrf 
thL· nngc t,t rill' Cunt B.irred Frog 

h.1, bcc11 ti,: urt 111 , · 111t"t ,111Cl' rhc day 
" 

l un11,c.111' .1111\ c,l 111 \u,rr.1h.1 Ho\,·ev-
er. the 111.1_1t1r ,k, lint'' 111 thi, frog ,1, \\'di 
,h ,1 m1111bc1 ,,t tithc1 'l't'C1c, .1ppc,ir to 
h.1\ l' t't, urre,l 111 th,, I q-l1, ,111d 19 'Os.
lh1, llh hhk,I .1 , ,,mpktc lo" oi rhe 
'l'L', '"' tnim tlw Blu · \ 1t,unr,11m. ,lt 

k.ht tln,'t' qu.11 r, 1, ,,t the l opul.1t1on,
bct,\L'l'll th,, I !um ·1 .111c-l H.1,nng, 
R1, ,·1,. ,1 11 ' 11 ·,," ., 111 t.n n,,rrhcrn 
"-L'\\ \, 'l t 1 \\ , ,. m-1 1t, .1!111t"t ,-om­
!'ktc ''" t1<,11 t ll' l \,mh,1hhl · R.111gt', 
111 l�u ·en,( llhl I h , 1 ll<' ,r,11 .1 nurnllt'r
,,, l'''l'll:.l(h'll\ lll'lll',I t lL' '\,, '\\ • L)ll(h 
\\ 1 t, l�11,', n,I .. ,j 1,,,1'1 uhl. 111t 'r 
c,1111�h. th, 11,,,._ 1, Ill Ill'' \\ 1,-1 'sf'rt',ld

\I ' O' 



adpoies are ound in permanem '>tream1 11here 

he15pend a 1ear o• more gromng o 1er1 large 

s zes be-fore un1rng I o fro'lle:; 

1 



Giant Barred Frogs have strongly webbed back 

feet that help them swim in the large streams on 
which they live. 
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.111d ro111111011 Ill till' forl',t, .1rou11d ( 'oil, 
11.11 hou1 .111d thl' .tdJ.l\ t'Jll I >01 rtgll 
l'l.lle.111 111 1111d 11<irtl1n11 t'\\ \<luth 
W.1lc,. 

1 lw re,1,om fo1 the lo"t', ,Ill' 11<lt , k.1r. 
hut t\\ o mhn 1mg, 111 th,· gt·11u, (\/1\,> 
!'/,)'''' h,11/111 .md \/ /1, ,1i•1) h.t\t' .d,() ,ut 
lnt·d dr.1111.llH dt·, lint·,. I >11e, t hunu11 
d1\l11rh.111n·, ,u, h .1, l.111d , lc,1 1111g. 
l01e,t1 \ .111d Im· .Ill' l ikt·h to h 1 ,e lud 

I • but thc1 \Ol11t' 1111!',ll t ()Jl t 11, 'J'l ll '· I 
r,1111\\H ,ll l ,1u11t l<lr l,,"t 111 rcl.1tii,· 1 

I' I I\( I I 1 l' e I l \ 11 () 1 l ll le J ll, 
( ,1.111t l�.11 red I 1llg, Ill' ,,, 
111g 111 trl'l' pl.111l.1t11111', ,,, 
,trt'.1111' ,llld \\ 1tl1111 JI 111 

I 111 t hc1 llll'll · 

II ftll,il<{ '11 

I 'Jl'll 
\ t t,.'\ I.' l\ t 

\\ ,t ll' 1111,1,lt 

\\ ),l' , k.11,·-l st1q,, <lf \ l'get ll1,,11 111 ,itl 
I I 11 , ln'.s. '· 11 

.1g1 1,ultu1.d l.111\ t e 11, 
It 1 b1t ll )ll<''' , <lpe \\ 1th '"111e deg1t·, • 

1til.llt!l11 l11t11,du,cd I'' \,I l)' ,l)1 h l' 

I l I' 



-

hJ\l', .111d ( ·,n, 1J1,l) L',ll the frog\, ,111d
Introdul l'd f1\h ,ul h .1, the Lt,tL'l ll
C.unhm1.1 ( ( ,,1111/i11.'1 ,1 /1"/111<1,1/.:1) m,t\
,ltt.ilk ,111d l'.tl thl' t.tdpok, . But ,tg,nn.
thew f. 1 • --.i,tor, , <>ll L ,1ppl',II ,uffi, Jl'Ill to
t\pl.11J1 the \\ 1dl',prl',1d lo,,l·, m n ,u, h
1 <hon Ill'! tod of tlllll'

I Ji,. Ill()\[ likl·h ,·,pl.1J1,lllOll f<>J \lll h
r Jj,,d I I ,Ill! \\ll l'\j11 l',ld dl'1iJ!ll'\ Ill Lhl,
111d th. I L <H 1,·1 ,pl'l ll'\ of fmg, I\ th.1t .1 

li Al\lilAll·\\111'\\ ,,,, 

WHY THIS FUNGUS HAS 

011/y 110111 been _{cJ1111rf to kill _frop,s, 

{lllrf 111l1ethcr 011r_f,'O/r!,S 111il/ be {Ible to recover 

_f,,0111 its �[fects, {lflC t1110 questions 

t/,at l{ JC l/{l1Je 110 {11/SII JCrs to {IS yet. 

\'lrukm dl\1\t,c h,1, atrxkl'd rhl'1r pop­
ul.1t1011,. �uch ,1 dl\l',l\l' could not 1111-
n,111) bl' foulld, bur 111 thl' l.1,r fL'\\ )'l',lr\ 
,111 llllll\U,11 t1.1J1glJI, Jw, bl'el1 Idl'!ltJfJl•d ,1\ 

the likl'ly nilprn. A ,pec1l'\ of chytrid 
ti.1J1gu,. /3,11r,1(/,N/,y1ri11111 dc11c/1()b,11id1s, 
h.1, bel'n d1,cm·crl'd 111 the bod1e, of
de.id .111d dy111g 1nd1\·1dual, of 1n.111y
t) pc, of frog, 1n Amtr.1li,1 ,111d other 

p,1n, of the \\·orld. p,1rncul.1rly ,trl',1n1-
brecd111g frog,. Tim 1111crmcop1c ti.111gu,
p,1r,1,n1,e, thl' frog,· ,k111, k.1d111g to
kth,1rgy. lllll\cle ,p.1,m, and l'\'l'11tu,11ly
dc.1tl1. Chyrrid ti.111g1 mu,1lly occur ,1,
frl'l'-h\'lng forim 1n ,rnl or water. Thl'y 
,ire kmm n for bemg ,1 p.1thogcn of 
. 1lg,1e ,111d ,1qu,1t1c 1m·endw,1te,, but 
thl'rl' h.1d lwen no prl'\'IOll\ report, or 
1J1d1c.1t10Jl\ th,H they could inker \·erre­
br.ltl'\. Wh) till', ti.111gm h,1, only Jlll\\ 
been found to kill frog\, .rnd \\ hether 
our frog, \\ di be ,1bk to reco\'cr from 1t, 
effect,. ,ire t\\'O que,nom th.1t \\'l' h,l\'L' 
110 ,l!l\\H'r\ to ,l\ yet. 

I he re,1,011\ for the Im, of the frog, 
Jll,1) ,ll\o be qu1te c01npkx ,111d 1m·oh-e 
,111 111ter.1n1on of ,l'\'l'r,11 factor,. l·or 
e,,1,npk. pnh,1p, 111 recent \'l'.lr, 
Jill re.1,ed V r,1d1,1t1011 or , hennc.11, 
h,1\·l' \\ l·.1kl'nl·d the ,1hd1t) of thl· frog, 
to t1ghr off the fi.,ngu,. k.1d1ng w d,·\· 
.1,r,rnng ellL·ct,. o-one k1H)\\ , for ,ure 
.111d rL'\L',ln her, , 011t11Hll' w look for the 
,lll\\\ er,. 

( )11 ,l lllOrl' jlO\lll\ e llOtl'. ong01ng 
1non1tor1ng of the C1.111t B.n red I rog 
th roughout 1t, r,tllge 111dH ,Ill'' th.n. for 
till' 1no1ncrn .ll k.1,t. the de, hill'' Jun· 
,1h,1Led ,1ml !lllJllbn, .ire rL',t,oll.tbh ,t.l 
hk I here .ire IHl\\ l'\ l'Il 1J1d1,.1L10J1, 
th.ll It I\ ll'tlll lllllg to \Ollll' \Ill'\ fnllll 
"In, h 1t dh.1ppc.1rcd .111d the ,p,·, 1,·, 
1n.1, \'L't Jl'L'O\ l'I hxk to the Ind, of the 
l-.1il, 1 •r(), 1c.1ll\d11k. '"' 11111st , oil 
lllll!L' tO 111,lll,lf!;L' f:ll [()!\ \lll Ji ,I\ h,1h1t,ll 
lo\\, 11llmdu, nl p1!'d,Ho1 , .111d l h.111µ;,· 

Ill \\'ater qu,1ht), orhcr\\·1,c \\l' n11ght 
,till lme forever the frog wnh the M 1d,1, 
look,. 

FURTHER READING 

Bc1;{!cr, L., .S11c,11·c, R. &- lly,1//, .--1., 
1999. C!,yrrid _li111gi ,111d ,111111hih1,111 
dali11cs: 01•crl'iCII', i111J'lit,11icJ11s ,111d _li1111n 
d11coicJIIS, Pv ] J-3 I Ill l)eclllll'\ ,llld 
dl',,1ppear,1nce, of All\tr,1h.111 frog,. ed. 
hy .--1. C,111111hcll. Ei11•11cl/1111c1l/ .--lwrr,1/,,1: 
C,111hc1rc1. 

Bc1gcr. L., Sf'c,nc, R., D,1.i:;,1k, P, 
CrC('I/, D.F, C111111111.l!/,,1111, .--1 .. --1., 
Ci'.1!1!111. C. L., SloccJ111hc, R., R,1.1!,111 . 
.\l .. --1., lly,1//, .--1.D. •• \/c/)<111,ild, f-.:.1 <.., 

I !t11cs, 1--J. B., Li/>.i, f-.:. R., .\ l,11C11lfcll1. C. 
l- P.11/.:cs, I I.. J 998. C/, y111d1<>111y(,1s1.,
ulllSCS 11/II/J//lh1,111 11/Mf,,/lf)' 11.iSc>(/cl/Ccf ll'lf/,
f'<>f'lll,111<>11 dc(/111cs 111 1/,c r,1111 _J;,IC.'f.\ </ 
.--l11s11c1/,,1 ,111d Crnrr,il .--l111c11c',1. Proc. 

,HI Acad. Sc1. 95: 903 /-9036 

I !t11c.<. I I.. .\ l,1/,"11y. .\ I. l: .\ /cD<111,ild. 
f-.:.' / 999 .. --1 II 1/SSCS.il/lCII/ ,{fie({! dc.-!111cs 
Ill 1/'C/ .ill/Hn>J>iuil .--111.i/l,ilt,l. f l

J J. -1--1-63 Ill 

I kclme, ,llld d1,,1ppl'.lr.11Ke, nf 
All\[1·,1h.111 frog,. ed. hi· .--1. C.1111phd/. 

/;111•m111111c1lf. f11s1r,il1 ,1. c:,111hc11i1 

l..1.·111, /.:c11. /:L. {_.- B,,1.,_q/, I:. _:()()() 

.\ fo1•c111c1w ,111d /,,1/>i1,11 II.ii' <'./ 1/,1 

c11d,111i:nrd i:1,1111 b,11,n/ 11/'CI /i,,I!, 
M1,ophye, 1t,·r.1tll\, ,111 d //,(' llll/ >!1(11/lclll_i 

fi,, 11s (<lll.<CI 1•,111,111 111 11111/>c, 1>1c1d11, 11,111 

/i>1n1.,. 1310I . Cnmn,. 'If,(.:)·,-- 18-1 

l·R\'\1-. I I i\H hi IU I\ \ RI \I \Rl II 

()1 Ill I R I'\ 1111 \l. .. i \I \Rl II \"-ll
f )1 \II l ll'\11 "- I I )1\ l\ll l'-. l 11 \ I \ 11 

I <llU \ I\ l ll I\\ \PL 111 \\ \II \. 11 I 

II\\ Ill I'- \ll ll\1'l, 1111 lll!l!Lll,\ !ll 

l ltll(,\ \l'-.l I \l)�(, \'\ll 1:-,.. \()!);
\ !\RIii> IU\I \It! II \:,...Ill 1111 1\11'\< 

l>I l<lltl \llt\ \l 11\1111\ ll'.\ lltlll,\ 
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'Bradshaw· rock art. Port Warrender. 

the kimberlev 
BY DICK EUSSEN 

Tropical Australia Media 
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King George R iver Gorge 



.... 

a: 

IIS 

= 

.... 

= 

:c 

a. 

72 

: 

Raft Point, Doubtful Bay. 
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Green Island, Camden Harbour. 
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Waterfall, Berkeley River. 
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Sunset, Careening Bay. 
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reviews 

The Australian weather Book 
,. 2//11 ed. /<.ccrl .\'c111 / !o/l,11HI, ,\'S 11; 200 I, I 80pp. 

Hy f.:ci1l1 Cc>lls & l<.irhard I I '/,i1,11<cr. 29.95rrp. 

'> •\ \\Alli I lllOI ()(,I\ I \\'hO ,pend, ,1 fur ,llllOUllt or llllle Oil ,llld Ill the \\'atcr and 31 ,lA · 1. I , lk, I 111,., 1 keen 111te1-c,t 111 the \\'C,llhcr ,111d "h,1c m,1ke, it \\'ork !onu-tJllll:' OU\ l\\ ,l Lr, , L • 
Th�·eforc, I \\·a, 1111111ed1,1tcly ,1ttr,1cted co till', book. "ntten b_: t\\'o l3urc.1u ot
I t1. 1. , • tli lt 11,-,111mcd to cell rnc ho\\ the \\ e,1ther ,1flcu, me. \\ hat rh»i\ kteoro O"'' ,t,1 rncmoLI s. , , ,

A · 1· ::-,, · 1·k I lit1,,- ,t 1, eh 11w111n ho\\· ,111d \\ In the ,ltlllo,phcre ,vorb hm,U,'>le C llllJte J', I ·e ,llll ' ::-, ::-,• , · 

cloud, fi.lnn. \\'hat imtrulllellt, arc used to rnc,1,ure \\ e,1thcr, ,111d the ,tory of well-kno\\'n
A I Cl . :1,·,1sc•·,·· I ,,, 1, L''>lleCJ 1llv 111tnc,ced co knm, lllore about t\\'O a,pccc, 01ustr,1 1,111 \\'e,1 1c1 L " , ,. , , , 
\\·c,1ther ch,lt have greatly affl:cted ,nc per,onally: the Sydney ,ot:thcrly bmtcr. and the
cxrcmion ,1Jong our e,i,t coa,c of high-p1-c,,t11 -c ridge, 111co the crop1n trolll southerly h,gh,. 

The book cont.Jim derailed dc,cr1pt1om or the vanom things th,ll go 111to m,1k111g up our 
clilllatc and weather. although ,lt n111c, the \\Tltlllg could h,1,·c been lllorc open ,rnd fr1rndh 

In mo,t c.1sc,. the i11form,1tio11 1s there. but I had to \\·ork a bn co get ,lt ,c. Most figure, ,1re llc,ir ,111d mformat,n\ hm 
frequently loc,1tcd scvcral p,1gL''> ,m,1y from where they ,1rc rdi:rred to Ill che text (prob,1bl� the I:1ult of the book lb1gnn 
r,1ther th,lll the authors). 

The book " a mixture of che \\·ell done. and the not-,o-\\·cll done. ·1 he ,ve,1thcr tnna. like the d,1tc of the l.1,t ,nm, ftll \ll 

the yd11ey Cl31) ( I 836. three time,'). " 111tercsti11g, ,rnd the colour photo, arc lllmtl� ,·cry good. \olllL' 111for111,mon 1' 

recent. like a brief ,eccion 011 the 1999 ·ydncy hailstorm ("the cmtl,c,c 11 ,ltur,1! d1,,1,ccr 111 Amcr,1!i,111 h1'tOr� ''). The ,eltlOll 
011 the imtrument, U',ed co mc,1,urc lllctcorologic,1! ,·ariablc, " dct,nkd but, ,1111 ,iz111gly. there " 110 d"cm'>IOll on hm1 
\\·e,1thcr predictions are put together frolll the information gathered. I al,o t()Und ,1 fr\\' d"crcp,111ue,. I-or L",,1111pk. the text 
tell, 111c chat the co11ccrnrario11 of carbon dioxide in the at111mphcre "3(17 p.1n, per rnillion. but the r,1blc 011 the s,1me p,1gt' 
cells llll' n 1, 330 parts per mill1011. The ,1uchor, could h,1,·e done ,1 bl'ttt'r JOb of dcfi11111g Ill'\\ tl'rim the, 111troduce For 
example, the all-11nporcanc Cor ,oli, 1-orcc " fir,c mc11t1011cd 011 p,1gc 32 bur nor C\'L'll p,1rt1 ,1lly dl'finl'd u11nl p,1gt' 3:i. ,rn,1 
pocennal temperature ,rnd ,cr,rnfr)rlll (cloud) ,11-c not defined 111 c1tl1L'r the tl',t or the t\\ o-p,igl' gloss,1n. 

And \\ ·hat ,1bour lllY p,1rt1cular 111rc1-c,r,? The explan,1t1on of the ,ourherly bmtcr " good. bur I still don ·c ls.mm \\ hy thl' 
,outhcrly highs ridge up rhe c,1,c co,1,c, br111g111g \\'ith chem ,crong ,ourh-L·,1,tl'rly \\'Jlllk 

The book deli,·ers much of \\'h,H 1t pronmcs, but nor ,111. or dol', rhc dcliwn· h,1,·c thl' L'kg,111cl' dl',1r,1bk 111 ,1 popul.ir 
book. Perh,1ps Coils and Whnakcr will ach,cvc lllOrc if the book gtlL''> co ,1 chm! L'd;no11. 

J r r 11u, 1\ I Lr ,, 
AL\IR-\1 \'- ,\IL'\[l\l 

Wvperteld: Australia's First Mallee National Park 
By Ceo/( D11rh,1111. h·ic11tls 1f ll'ypc1'fcld .\',111011,i/ t>.11/.: /111.. /;/sirn11,.11 J.:. I ·1t , .! J() / . .!OOtr 
·25.00np c>r 28 .00 by 111ail order.

'MAIIII' I\!\ All(lill(.11'1\I \\t llll> th,H dL''>lrJhL's ,I gnl\\ th t'tinn lll\\'h1ch m11ncrou, ,l1111 trunk, ,11rnuL ti-( 1111 1 1 i · . I 1 I Ii , , I gL' l L'lltLI rl ll lhtllL 1' U'>L'd to dc,cr,hl' thl' t1rl' Lokn11L ·li,·t,11 1 1 • I t I ., ' ' , Ill S () \L'llll ,lrll '\ll\tl do111111.ltcd lw Li1L''>l' cucdvpt,. 1111s hook 1s ib(ltlt Li l . J I I I , , ' L llllll.lll ,llll 11.ltUr,l 11,tl ll'\ malll'c 111 tht.: B,g I k,cn of \H''>LL'rn V il tori,1 tll ,ll 1• ' Ill)\\ protL'l lL'd \\ Jtlllll rl,1t1011,d P,1rk. 
I I ')'J)('rfc/d " .1 1:1,rnL1t111g ,111d , " 1dh illti·t,·it, I I I 1 I , ' • LL gull L' \ () t lL' )'.111' [ 1.1[ hmh\\,1l kl 'r,. 11,llur,dl'>t,, h1stori.111s .111d .11111l h 111- t .. ·II.. 11 I I . • Ll\ L LI\ .I 11'l ' I lL' \(\ L' ,, L'lltl 111fonn,1tl\'L'. I he ,llllhor n.pl.1111, lilL' lh 11,11111 . . I L 11,ltUIL llt l ll' 111,ilkl ' l l lllllllUllll\ 011 clcmems chat arc common to other 111,ilkl' ,irl',l,. An L",tl 'Jhl\ L' h,hl , . 1 1 

· 

I I _ _ iog, ,lp 1\ ,llll 111dl '\. plus .1ppc11d1, t ,lllllOt,ltl'l IStS of f,lllll ,I ,llld flor,l ,llld pi.KL' ll,lllll''>) lllll'l',l',L' the \\ L',ii1h of 1 1t' · . 
I 01 lll,ltl()ll IJtlL'd llltl l till l I t Ibook. I rcl\rn1mc11d It high!,. s l l 111P· L 

\L\lll\l 
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Aboriginal Australians: Spirit of Arnhem Land 

Bv Pc 1111ic ., i,,ccdic .. \'c11• 1/0//,1111/, ,\'S 11; 200 I' I 6XJJJI. -15. OOnp. 

T
ill 1'101'11· 01 ARNlll:M LA I ) live 111 011e of the mmt ,penacular p,irt, of Australia ,
surrou11dcd by rocky csc.1rp111cnts, breatht.1k111g waterfall,, lmh forests , crystal waters ,
un,poilt bc.1ches ,111d .1bumL111t wildlife. Childrrn arc cher ished; 1:rn11ly relatiomhips arc

s.1crcd. M.rny ,1�pects of l11dige11oll\ ,pir ituality ,rnd philosophy feature strongly in people\ lives
tod.1y, ,ls doc, their f1sci11aci11g. co111ple x ,111d unique Auscr,1lia11 history. 13ut Arnhe111 Landers arc
al,o e111br,ici11g co111puter,, cclccom111u11icatiom ,111d chc Internet to keep i11 contact with each
othn ,111d the out,ide world. ThL'V love video, co11tc11111orarv 111usic and 111,111v of the thin", all., , I ) D All\trali,rn, e11joy. They live in a divcr,e. lllultili11gu,1I society where 111.111y world, collle together. 

To c.1ptt1re ,111 of thl\ ,·i,u,11ly. i11 ,1 powerfi.d and appropriate 111,rnner, i, ,1 challe11gc. l3uc 1t is just the ,ort of cl1 ,1lle11ge Pennie
T,,·eed,e excel, ,H. her phocogr,1phy ,kill, co111bi11i11g with a deep e111p,1thy and re,pect for people co produce excepc1011ally
po1g11.rnt .md n,u,1lly ,tu1111i11g i111age,. One of 111y favourite, i, reproduced cwice : a close-up of an cider pa111ted for
cerelllnny c.ilk111g 011 ,1 phone. i11 one of don·m of co111mL111,1I pho11e booth, fr)L111d across Arnhc111 Lmd. For 111e. this image
,u,m up wh,1t Arnhem Land is all ,1bout. the bri11gi11g together of old and new tradiciom in way, th,H add new meaning to
exh 

. --lbM(l!i11,,/ .--l11.,1rc1/ic1 is ,1 rich t,1pc,try of incredible photogr,1ph, brought co life by the word, ,md wi,dom of Arnhem
Lrnder, thenhL'ke,. he,e Aborigi11,1] voices are what really make chc book special. T his section i, preceded by a ,eries of
e",1y, th,H ,et, the ,cene in an ,1uthoritativc but ,lCcessible 111a1111er. My only criticism is that the hi,tory time-line
oYerclllph,1,1,e, thing, that h,1\'e happened a, a comequence of Europe,rns. rather than chc rich Aborigi11al h1,cory, prior co
co11c.1cr. illu111111.1ted by archaeology That a,idc, this book is highly reco111111L·11ded f<.)r anyone wishing to le,1r11 more about
Aborig111.1l Au,cr,1li.1. Arnhem Land or portr,1it photography. 

Birds: Their Habits and Skills 

-PAUi S.C. TAC,.ON
Aus, I llAI IA M U'>FU 1 

By Gisela A:,1pla11 ,111d Lesley J. Roxcrs. A llc11 & l '1111'i11 , SS 11; 200 I, 2 52pp. 29. 95rrp. 

D II) YOU KNOW rl IAT l'IGEON', I IAVF rl IIU 1--l)IMIN',IONAL Vl'>IO . C,dah, re,1r their young
in_ creche, ,rnd that Zebra_ Finch fcm.1les c .rn di,tingLmh thei1: father\ ,ong from the songs
of other 111ale,' An orn1cholog1St would know elm, but tor keen birder, and people 

beginning an excur,ion into ornirhology. rhi, 1, the perfect book. It IS highly rcad,1ble. clearly laid 
out and packed wnh mformation. 

The book di,cus<,c, evolution, reproduction. the ,ensc,, commun1c,1tion, mcdligcnce. the 

effect, of hu111ans 011 birch, and more. Uoch author,· person.ii in,ighc, ill[o bird beh,1,·iour ,1dded J 

friendly tone to the book . I found the ,ection 011 b ird, and hu111am p,1rt1cularly interestmg. 
motivating me to read further afield. 

Birds i, a good basic textbook for beginner, ,llld an 1111port,1nc supple111cll[ to field guide, and 
idennficanon books. It will extend the non-ornirhologist\ knowledge 011 how bird biology is linked to bird h,1b1t, and ,kills. 

-I I O."-L LL.\1/\1[1\.
At..:'-.lll\11-\"- lU'>[L'\\ 

i H: Ru���} i

Road to Now: Taking Stock of Evolution and our Place in the World 
By .\lcfi ,i 11 Ho/1011. Alim & ( '1111'i11, .\'SIi; 200 I, ]921 11 1. 29. 95np. 

1:1 VI UOI I( ) WIU 11-', WI 111 CR! A I ( I Alli I Y, .rnd rhi, big-p1cturL' look .lt the hunl,lll M specie, is a very ea,y read. Unlike 111,111y populi,t writer,, _l3olton L·l:oo,es lo ,urvey our
current ,ute of knowledge and uncert.1111ty without olkr111g dL'i1n1m·e ,llh\\'Cr,. I lis 

\frhm Bolttm 

approach IS refre,h111g. All coo often. populist ,,-rner, ptP,h their t:l\'ouri_te th�'1.
11e, ,1, 1f th_cy ,,·ere

undeniable Lice,. 13olton IS comfortable wnh u1ICL'rt,1111ty. Roc1d to t1<>1t• 1, lull ot f.1,n11,1t111g t,1cr, ,llld 

,tacisnc,. l ) id you know, lor example, rh,H 011ly seven per cem of 111t·111bL'r, of A111eric.1 ·, .1t1011,1I

Ac,lderny of Sucnccs believe, in ,1 per,011,1I Cod? llolwn h,h 111ore to ,.1y ,1bour gL'lletH:,. br,1111-

of consciousness. 

. · i ,1·cepttc)Il tl1111 ibout ecoltwy ,, h,ch IS not l11, ,trcngth. I k ,1n11d, ,onIL' 111,qor top ic-. w1rmg ,Jill pc , , ,-, 
, . _ , 

_ , .. 
I . 1·aL1111 ] cxtinct1011, 111d the role of hu111.111 fire. but L'llJo,·, ,pL·nd.1t1tH!; .1hout rlit 11.1tu1 L 

',UC 1 ,1S 111Cg,l , , ' _ , . , 
· 1- I . · , . t11l·keli ui1 by 111 a111plc 11u111hcr ol ,ource note, ,111d ,1 hriL'i h1bltogr.q1ll\.I 11'> 1ve y narr,1t1vc IS , ' 

I I\ 1 I L )\\ 

NATURF AU<, 11\.AI IA AU fUM 211112 11 



The Dinosaur Hunters 
7/J(! I , 7-1 ]O. <J5rr11./3)' /Jc/,.,,,1!, C,ulh111y h111nh /;',i/dlc, Lo11d,111, - , -' /1/1· 

1)1�-l l'i\UI''> "l''e 1 brie( .1ccou1H of the l1r,t d1,covcry of dinosaurs

M 
lhl l'()l>UIAI� IH lllK\ (l ., , ' ,-, ' 

.rnd othe
r Me,0701c repnk,. 111e11n011111g the p.1rt, pL1yed h) the 111.u11 prot<1gon1sts Mary

A 
· 

c· I M II I l' ic·lii , ·ll Owen l11 '/'l,c di11os,1111 /11111/crs l)ehorah Cadburyll11111<' oil eOll ,llltl' ,llll '- • 
:l I I I,.,

. 
I I I I I t 'LI ill,· 11re,e1Hed 1, .1 ,m111le. u11tomplicHed .it count of thele ,·e, llltO t lL' let.II 1e lllll \\' l,l I'> LI, < 

' 
' 

· - 1 
- I- I - \h , re\'e ii, the dct eption .rnd 111Lrigue associated d1,co,·en· .rnd ,cic11tilic t L',cr1pt1011 o t 1110,.1u1,. · L · 

\\'ith thL: debut o( the,e .1111,1zi11g .uu111.1I, \\ h1ch. m·cr 17(1 ye.ir, Lncr. ,rill ,lllr,llt ,, idc,pre.id awe and

,lttl'lltlOll. 
TI I I I . I r·li . 'Lil1,,L'L'L ,,-L·II intl JHll tlwether ,rn 1mc1-e,u11g, 1nform,1llvL' ,rnd eaw-ro-1e ,llll lOr l.]', IT',e,IrC ]Cl L , J • ,-, ' , 

· - I I · J - I - · · I l 1, 11He1-e,t11w lO note rh.H ,1 L1rge pro11ort1011 ofre.id ,ton· det.ulmg the !in-, .rnd 1mer.1cnom ot t 1e e,ir y t 1110,.w1 llllltll' . ,-, , 

the,e pe;pk hl'id, ,ig11it1c.11H pm1tio11, 111 thL· church. Some \\·ere .1bk to co1llL' LO tenn, \\'llh religi<
�
ll .ind geology ,, h1le

orhn, ,truggkd. Thne \\·ne 11u111erou, public.1t1om ,rnd ofrL·11-he,1ted deb.He, trylllg co recont ik the C, L·ne,i, ,lt:ount �lfthe

cre,rnon of the \\'orld ,rnd e,·en·th111g 111 1t ,, nh the nc,, sCI L'llce or geolog-y. C ;eolog1c.il ob,cr,·,Hiom ,rnd Ill'\\ tound to,,d,.
p.1rricuLirly Me,ozo1c .rnd C.111;0201: ,·erceb r.1tL''· \\'ere c.1u,111g .1 grc,1t de.1I or ,irgu111e11c ,1bout rop1:·' ,ut h ,1, tlJL· ,1ge of the

Linh ,rnd 111.rn\ pmition in 11,Hure. It ,,·,1, 111 tl11, fr.une\\'ork th.n the ,tory o( '/'/1(' di11osi1111 l11111/cr., untoltk 

\XfithOU[ gl\'lllg ,l\\';J\' tOO lllllCh deuiJ. the re,1der l', ]L'
f
i: Ice Jing gre,lt '>)'lllJl,lth)' fcx t\\'O or lhL• 111,111) dl,ll'.ll lL'r\ \\'hO, de,p1te

their e11on1�om �-ffc.1rt�. \\·ere nw,tk unrecog111,ed. bemg the ,·1cu111, or u11C11r tre,1t1nem ,rnd decept1011. lo ,111yone \\ 1th an
111tere,t m the h1,ron· of p.d.1eornol�igy and (he ,, .1y, of ,�·1e11ce during rhe I LJth cemury. tl11, book 1, h 1ghl� recommended.

wildsolutions Wild Solutions 

Rl )ll[ Rf j(l,F\
AL;'> I R \I IA, MU'>EUM

B)' .-l/l/hc11• lki1//ic ,flld J>,11,/ U1rlirh. ,\/c//,011111c ( ·11i1•ns1f)' J >rcss, r ·,,., }(}(}/, l391 1 11. \-/9 'J111p.

Till'> I\•\ IIIU. 11111 \\IY \U\lt\lNI ll I '>'-.AY Oil the ,·,1Jue tO hu1n,rn, or 11011-hu1ll,lll ,pellL''· \\Tltten by
popuLmon generici,r Paul Ehrlich .111d b1od1,·n,1ry L'xpen Andre\\ lk.1me. A hugl' r.rnge o( organisms
i, com1dned \\'ith e111ph.1,1, 011 thL- 1m·errebr,lte,. I he ,1urhor, de.ii ,, 1tl1 hm, lmk ,,·e kno\\' of
di,·er,1ty .. rnd then d1,cu" the ,·,1lue or org,1111,rn, 111 food "·d1,. ,011. .11r .  \\ ,ltl'r. ,, .1,te. b1ocomrol.
b1otech11olog-y. b10111ed1c111e. em·1ro111nellt,1I 1nornton11g ,rnd b1ochL·1n1,tn. I hL· prim.in IllL'",1ge 1, to
,ho\\' tl1.1t \\'e ofren do nor kno\\' or c.rnnot predict \\·h.lt 1n,1y be 1111pon.1llt. rhndtll'L' L·,·nythlllg 1,
irnport.111L. l"he failure or rhe B1mphne 2 L",pn 1111e1lt 1, .1 good ex.m1pk. rL·courned hnc.

The target .1ud1ence 1, not olw1ou,. Fellm, ,c1ellt1,t, \\ Ould 1111d tl11, book frmtr,mngh u11rL'llTL'llCL'LI. .111d the Lrngu,1ge 
11-r 1t,1tmg m 1d1olll ,rnd hyperbok ("to.1tk .. '11,JCked 011 the pe,r,. bur tl-.1,red 011 .rn� 11.1t1,·e .rn11n.1l 'J'L'l IL', 

.. 
lre,1 lh-?I: ... 1

bonanza or bro\\'11 nee hoppL'1<'). But 1( rh1, ,111.dl-fonn,1t book 1, \\ ntren [() l,Hch the L'YL' or the 11011-,l ll'lltitiL public. It 1,
pre,erned poorly. for the rexr 1, .dk\'l,lted by only .1 tl'\\' ,cr.nch� d r.1\\ 111g,.

Mmr puzzlmg to me 1, th.n. \\'h1lc 11c.1rly .di the ,tonL'' rely he.1\' lly 011 .1ccu r.1te 1de11t1l1 t ,ltl0ll .md t.i,,H1<1111, .  ,upport for
c,1xo110111y 1, underplayed Ill the book. J)erhap, 1( Lill' re,1dLT, k.1rn to ,1pprec1,1re thL· ,·.1luL' or b1odinT,1t, fro111 th1' bnnk. rhc,
\\'ill then .1ccept the need ro L'xplore hm, ro ,rudy b1od1,·n,1ry.

T,.
ft,. lfln 

A Gap in Nature: Discovering the World's Extinct Animals 

<. ·111u, JU 111
-\L, Ill \11 \, ,\ \L'>I L \I

/3)' ·1 'i111 1 :J,1111,cr)' ,111d J>,·1,·1 Sc"!10111c11. ·,;,_, 1 />11/,l,s/1111.1!, I ·,, .. }()() /, / 8-l/1/'· \ 'i() ()()111 ,.

A 
(,1\1' IN ,t\ll lU. \\Rll 11, II� 1 1\1 1-1.·\'-'-l ll� ,llld dlustr.lll'd h, l\·tn \Lhllllll'll . pn1,·1de, u,
\\'!lh ,ICCOll>ll, ,lllli rl'l'rl',ll!O!l, ol ,l dl\'LT,L' ,lrl ,l\ or repll f t-,. h11d, ,llld lll,lllllll,d, dn,·e11 to
L'\t111cuo11 111 tliL· :)(HJ )'L'.1r, ,11 1tL' l:11ropc.111 c,plor.n1011 .ind ,L'nk in,·in J 111, h,111d,01llL'

,·olu1lll' 1, .111 eloq lll'lll L'J)ILlJih lO ,ul Ii ,, ond1ou, lw 1,t, 1, tli . J) I , II · , (. 1 1 I rl1t'' • L <ll(), ill' ,ll , 1L'.l ()\\ , l l  
111\ L1L 111l' .1, \\'ell ,1, to k" ,, l'II knm, 1 1 .11 11111 ii, ,11l h 1, till' i' lill 1 1 I' I , , , I I 11 1 ·l1L'' ' • > l I g ,,ll. L'I l'lll 1r..lllr.. ,llll Ol , L 
W.dl.1h\'. I hL· ,pL'llL'' ,lltOlllll, 111,1ke lor 1:l\L111 1t11w IL' 1d111., ,, 11] ·11 

· 
tl . t- tilt'· · ,-, · ,..,. 1 .11111L'1 , ,  , lhllllll,11, .u1 or odd .md ,lllL't doul . \d1oulL'll\ ponr.1n, h.1\'l' .1 tklight(ul 11,111 HLT1'- lJll d 1t, 1,-1111111• - 11 1 I I I I I l1iit, . · _ ,Lu o L .1"1t .1 11.llu1.1 11\lo1 I l .1 .irr 

w1th ong1n,d ,l\'il' .md dL''1g11. I hL·,e I !U p.1111,t.1k111gh .111d 'L IL'lllilit ill, 1 11 . t . I , .,1.' _' • ' • ll l.l L J),llllllllg, ,1l!llL' ll/ ,lllllll,l \ lll\L 
p1-e, ·1omly illmtr,llL'd took lolll \ L',ll'' lO l rL',ll L' Ll\111g ,tud, ,k111, ,kl'IL·t ii 111 n ,1 1 1J I I 1' I · - · · · L . .  11ll .11 , 11\,1 , 1.1\\ 111g, 1 111, qu1111111g ,·er
,obermg hook ,en.1mlv de,n, e, .1 pi.ice 11 1 thl' lih1 .1n· ol .111, 011,· \\ 1th 1 1, l\,1011 I 1 tl . I I ' 

78 

, • • l I lL ,ll l ot ll.lllll.l 11'[1)1 \
\, '-I \ \ l \\I R

\t '>lll\11\ \\L\IU I

'- \ I l ll I \ l , I 11 \ I I \ \, I 2lltl2 



The Whales· Journev 

By Srq,/,c11 .\/.11 ri11 .. 1//rn [- l ·11ll'i11, ,\'S II,' 20()!, 25 I J'I'· 29. 9511 p. T I II t t) 11 '\JI t )I 1111\ IH )( )I( I\ r\( l I IU \ I Rlt 11 I> lw the hournLme, o( It, ntle. Afrcr ,l ,l10rt 
gellL'r,1I !1 i -,tory o( e.irl) "l1.1l111g ,'.11d p,1\l hu111.111 111ter,1cuom �\'llh thc,L' gre'

.
lt ,1rn111,1I,. the

.1utlrnr tocu,L·, 011 popul.1t 1om of I lu111pb.ick Wh.1k, ,eL'll oil the co,1,t, of Au,Lr,1/i,1. I le 
dL·,rr1be, the 1rngr.1t1011, to the breed111g grou11d, off northern Au,tralu, lo11g,1 .111d hJI, then follmv<; 
the ,,·l1.1k, ,outh ,1g.1111 LO rill ' cold. krill-enriched \\ ,lter, Ill Alll,irctic.1. All ,t,lgl '\ o( the \\'h,1k,' life 
.ire d1,cu"L'd. lllciud111g .1,pL·ct, of lwh.1,·1our. co111111urnc1t1011 ,111d 11.1ng.1t1011,1l ,1h1lity. ,111d e.ich 
ch.1ptn 1, \\ ell referenced. 

1 lm, c, n. rl11, book ot"fL·r, (1r 11101T th,111 ,1 dry biology text-the f:1cr, .ire e11111e,hed 111 rich 
hi,tLmc.1I .1ffL1t1llt, ut' c0111111nn.d \\ h,1!111g oper.1t1011, .111d the h.1rro\\'111g L''-JK-r1e11ce, o( the men in\'oh-ed. The re,1der le,lrll', 
,,t" the 111cre.1,111g que,t ti.)r k1Hl\\ kdge b,1,ed 011 ,iccur.He d.1t,1: IIHL'rc,t111g .dli,111ce, ,0111L·t1111L·, de,·eloped bct\\'een \\'h,ilcr, 
,111,1 ,c1L'llt1,t,. ,uch .1, Bill I ),1\\ bin. I he book 111clude, ,01 11e gr.1pl11c ph0Logr.1ph, t.1ke11 by I ),1\\'b111 ,111d other,. 

\\'nh .1 ,en,e of fru,tr.1t1on. rllL' ,1uthor h,1, det.11led the 111.111y ,ltte111pt, by �t.lle, 11,1t1trn,1I ,llld 111tern,1t1011al bod1e, to 
,L111trol co111111crn.d "h.1h11g. rhe currcrn 111tcrc,t ,llld L'111ot1011 L·,·oked by \\'h,1k, 1, ,,ell 1llmtr,1ted by the de,cnpt1011 of a 
,n,111,kd l lu111ph.ick on the Cold Co.ht: owr :'i.(l(HI people ,, JtllL'\\L'd It\ re,cue. Tim book pro,·1dL·, J good ba,1, to bcg111 to 
,·,plL1re the h1olog� ot' rilL',L' .1111,1nng .1111111.11, .111d lO u11dcr,t.111d the thre.n, to their ,u1T1,·,1l, both p,1,r ,111d pre,ent. 

Past Lives: Unlocking the Secrets of our Ancestors 

/3)' l,111 II "ils<111 .. l//c11 l- l ·1111•111, .\·s II,' 200 I, 2 I 6pp. � -I 9. 95rrv 

-Tl \11 E, "\.I\
At..,\ I R \ II•\"\. MU\Ll.,\I 

T 111 l't ll'L'I \ IU I) l ) I  1111 "\.t )\ l l \ ot' K,nh,· Reich, and l'.nnu.1 Corn\\'ell. 11oc ro 111e11t10 11 the 
pkthor,1 ot' I \' ,L'rlL''· .me,t, to people·, t.1,c111,1t1011 \\·1th thL· \\'Ork ot torcm1c p,1tholog1,r,. 
I or rlHl\L' o( u, \\ ho ,h.1re th,1t 111terL·,r. J>.1s1 l11•c., by l ,111 Wd,011 \\'di be a \\'eko111c ,1dd1t1011 ro 

the book,helf It t,1kc, u, through the ,1rch,1eolog1ol e,.1111i11ano11 0(,1 ,enc, of20 hu111,lll bun.ii, from 
d1,·er,c h1,tonc.1I ,md geogr.1ph1c.1l co11te,c,. E.ich 1nd1,·1du,d h.1, ,1n 111tL'rL·,t111g t,1lc to cell. r,1ng111g 
ti-0111 ,1 :'i!Hl.!HHl-ye.1r old 111 ,111 111 Ch111.1 up to .1 Frcmh ,.ulor dnm11ed offTi.·-..:.1, 111 l(i8(,. 

I he book focu,L'' on the reclrn 1que o( po,r-111ortem Lic1.d rccomtn1cuo11 . The 1111t1,1I ch,1prn, 
prm·1dc ,l L0111prd1e11,1,·L' h1,ronc.1I .iccou11t of rl11, tech111qt1L' from 1t, L'.lrhe,t ,1tte111pt, lJ.!Hl!I yc.1r, .1go 011 ,ktdl, Ill jL·ncho to 
r/1,· ,.1rl'lul ,md ,c,m,t1t.dl� b,1,L·d modern rl'ml1t1om 1n cL1� m·L'r ,1 c.1,r o( the ,kull. Thl',e c.111 ,0111et1111L'' be u11c.11111ily 
ILL ur,ltL' .1, \\ ltllL'\\ed h� d1e1r U\L' h� the police 111 tr.1L 111g u111Lk11t1til'd bodlL''· 

-\!though the L0111111011 thre.1d o( the book 1, t:1u.d recomtrun1011. n 1, oftl 'l1 the orhn 1m·e,t1g,1m·e tcclrn1que, th.1t .lrl' tht' 
mmc 1mcrL·,rn1g p.1rt  of thl' c,1le. ll... L ·crc.1t1111.!; thl' t:1cL'' o( the de.id hrmg, their ch.1r.1ncr, to hti.· but It 1, tl1,· 111L·d1L.1l ,111d 
,·m·1ro11111e11t.d .rn.1h ,1, th.1t rl' ,1ih rell, u, h;l\\ the\' l1, nl. hlr l''"1111pk thL· dct.11' found 111 thl' ren1.1rk.1bl� "ell-pre,l 'rn·d 
�r.1,·t: ot .1 )L")th1,111,·J10r,L' Ljlll'l 'll: 111 rill ' froiL'll hill,- o(,outhn11 ')i/wn,1 pro,·1de, ,1 \\ L'.dth ot- 111form,1t1011 .1hout hcr 110111.1d1c 
htl'. 

f lw hook l or1dudl ·, "1th ,1 d i,L U\\IOll of ,ollll ' L 011tL'111por,1r� 1"ue,. J ill ludmg thl' 1111port,1111 J\\LIL' of re,pl 'Lt for culrur.d 
'L'il\ltl\ ltlL'' rl'g,1rdmg hu111,111 re111,1111,. J><1sl lll 'cs 1, he,1ut1full� dlu,tr.1ted .md rill' c,·clrn1c.1l 111tc.lnll,ltlo11 1, \\ ntte11 111 .111 L'.1,1h 

c!C(t:\\Jble ,tyk. 
-('tlll"\. 1\\\tt,Rl t,tlR 
AL\IR\ 11\"\. ;\\L\IL\1 

Rainforest Rhapsodv 
IJ 'Jll<'.\ -o 111111 11,1111 1111? /1111,. �.>-/ 95111> .. 1/s,, ,m11l,1/,/t· ,,s"I )I '/) fi o111 1/1('. I HC', ",<>1111dsul/'' \me\ .!{){) I 

J11dco /01 �29. 9'i11J1-

I' , .. 1, 111 1 1•1 R I  It 1 \\ \) w rck.1,L' ,rre" I h1, I )\'I) h.h m.1n,1gl'd to"R ""l()IU\I ,11·\l'\()I), ' 
I I t i IL' llL' 1 111 1,tnful hknd d1.1t ,omhL·, the ,mi! the , 1,u.d .111d 

LlliOI ll\ 1111,lj.!;L'\ ,llll \l lll ill \ l l • • • 

I I, I I 1, \Olli urn! hmh 11llo ,l hot h,llh. I hcrl' 1, ,0111L'th111g \ LT\ L,iln1111g
,llll.l eljlll\,I L'lll lO \ ll 11 g 

I l f lh, \{)l)ild, of ll,lllllT .111d L l.l\\lL,il lllll\ll. )\\ L'L'l tr,111qudht,. 
,thout l lL' LOili 1111,lllOll O l . \\ . , 

. . . . I . I w llurnh111 ( · 1 ,llL'I, the ,!lL' of the 110\\ L'\tllll t 11HHlllt .1111111i-, 
All thl ' llll.lgL'\ \\ l'll' illllll ll ,!l () . ' " .. 

, I WI ., ( htL'L'll,i.llid honk 1 I lHll.l!-!;L' of p,1dL·111,·lom. \\ ,dl.d11L,. p.11 101'. ttLL 
,·olL,11 10 011 the L\\ \out 1 '1 l ' . . I . I I . . Ire, f 111 1,1 L'1 LOlllJlo,n, I l.111dl 'l. 111/L't, C., 1,·g. I g.1r. \,1t1L .111L or lLJ,. >g • ,11,1kc·, 111d hi 1rd, JIL' 111 11 1 1L'd \\ llh l o1npo,iuon, 0 • 

I It I I 
' ' ' ' 

1 . 1 11 kh I l1.1d 10 r,'\\ 1nd ,111d t.11..L· t 1,· JLlltl'lll'\ ,1g.1111 
l,l\'l'Olli) Olle Ll illll\lll,lt l\ th,1t lll'IIL ll woq t l 

\111•111:--..('ll\llll() 

Ail lq � l 
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SOCIETI 

(,et 11l\·nln·d1 Alnh, -'\u,n.11!,1 1hcrc 1, .1 lll't,,o,k of ,llll\l' ,nl 1c..·t1t.·,. l.ngc ,1nd ,111.dl. loc..,11 ,111d 11.1t1on.1I. 1h,1t c..·,i,t to lurthc..·i Lllc t,ni,e of thl' ,uhJt'll th.n You hold d1.:.1r
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Dolphin Research Institute 
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Wildcare Australia 
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Wildlife Welfare Organi�arion 

(SA) Inc. 
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BIRDS 
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CONSERVATION 

African Wildlife Rescue 

Foundation Inc. 
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EDUCATION 
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Gould League 
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INSECTS 
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NATURAL HISTORY 
Burnie Field 1aturalist� lub 
Inc. 

REPTILES & AMPHIBIANS 
Frog & Tadpole Study Group 

l'l) II, r\ .J'i'i of \X I Inc. 
BLR:\11 I-\\. -,211 
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WHEN WILL YOU MAKE 

YOUR VOYAGE TO THE 

GALAPAGOS ISLANDS? 
In I 81'i the I !.\IC., Beagle, \\0 Jth ( h,irle, Dar\\ 111 on hoard, 
dropped .111d1or otf the c.:0,1,t of '>.in ( n,roh.il. \X'h,H D.1r­
w111 found 111 the (,.1l,1p.1gm 1,l,rnd, d1,111ged ;\',uural 111, 
tory iore, er. 

)ou Lan make thee di coveries your�elf m th1' \,orld 
famou� desnn.irion. For 8 days and 7 rnght, )OU wrll 
t\plore the island and waters of the Galapagm from the 
U>miorr of your yacht. Each day, with your ,peual1,t 
guide, you go ashore ro explore and meet the urnquc 
"tldlifo. See marine iguanas , hluc-foored boobies and the 
fan,,rn, rorro 1,e�. You wrll also en1oy wimming ,1nd 
\llorkcling in these pri,t1nc warers with sea lion and the 
tccm111g trop1L,1 I fi,h. 

\arura) Seleu1on I ,ped11ions "'rl) ,1rrangc ch,1ncr, tor 
\jlcual intcre\l group, ,111d tour, for 1ndividu.1I tr,l\ellcr,. 
Our gL11de, ,,di ,hm, 1ou the \\ondn, of the fa,L1t1,111ng 
Calapago, !,land,, .1n c,pcr1cnLL' th,11 \\ di l,1,t ,1 liktrmc. 

Tour<, <,tart from 13)0 SO 

See more on our website www.nasexpo.com
or Phone Denise Playoust on 0438 684 496

NAILJ 
(J AL\ti('\Jf\ \l ll \t� ,,,,, 
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Web ll'll'll')cllS.<ll,{!.,111 

( 'olll,ll t. A1 thur Wint<' 
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k111hcr,h1p: J0.00 \mgk. 
J:i (I() I ,lllllh, .15.0() ( )\L'J'\l',l\ 

SCIENTIFIC RESEARCH 
The Dinosaur Club 
(. \011.1,h '>c1,·11cl' ( L'IHIL' 
I'() !lo\ 'l I 
I'd() A',1 1 U IVLR \II Y VIC'. 
.\8011 
C'olll,Jrt Jenm· Mo11,1gh.111 
• 

,\ k111lw1,lup: I 'i.00 Cn11Cl'\\J011, 
2'i CHI Croup 

ARE YOU A ClUB SECRnARY? 

Newsletter/Journal, • Monthly 

meeting, • 81-monthly meeting, 

Annual meeting/Conference, 

• Weekly meeting, • Quarterly 

meeting, • Freid outrngs(Tours, 

• Conservatron/Workrng programs, 

• Discounted Goods, Magazine, 

Socral/Educatron actrvrtres, 

• Narure Australia magazine . 

• Seminars 

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. 

BOOKS 
oi� 

NATURE 

On-line bookshop 

booksofnature.com 

Mailorder 

P.O. Box 345 

Lindfield NSW 2070 

Australia 
books@booksofnature.com 

From the bookshop: 
Seahorses, Prpefrsh and therr relatives 
- a comprehensive guide to the Syn­
gnathrformes 

Rudie H Ku1ter 2000. Includes 
detailed information on over 350 
species, more than 1000 colour 
photographs, and 1nformat1on on 
behaviour and care In capt1vIty. Hard 
cover, full colour, 240p., AS89.95 

The care and hand/mg of Austral­
ian native animals 
Suzanne Hand (Ed.) 1990 Dealing 
with the care and handling of 
captive (and 1n1ured or orphaned) 
native animals of any kind. Soft 
cover, colour Illust., 210 p .. AS38.45 

1001 Nudrbranchs - Catalogue of
lndo-Pacrt,c Sea Slugs 
Neville Coleman 2001. The most 
comprehensive nud1branch 1dent1f1ca­
tIon book of its kind In the world, 
containing 1700 colour photographs 
of lrve nud1branchs Soft cover. full 
colour. 170 x 240mm. 144p .. AS99.95 

Freid Gwde to the Mammals of 

Australra 
Menkhorsl 2001 The only compre­
hensive field guide covering all 379 
mammal species from Auslralra. 
111clud1ng 111troduced and recenlly 
extinct species Soft cover full 
colour 269p. AS39 95 
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q&a 

Possum Song Q • o,,c, 1/,c {'clSI ll'CCk' l'l'C hcCII l,c,11-
• ill,\! cl s111,1/I bird lll'illcri11.I! ell 11,:l!III

s,,111c11'/,crc i11 Ill)' g,mlc11. Dcs11i1c .l!oi11.I! 0111 
ll'if/, ,1 1,,ffl, I l,,11'c11 '1 hcc11 ,,/,le 1,, sec ii ,111d 
I ,,111 ·1 idc111{/j' i1s ,,,!/_ IF docs11 '1 so1111d like 
,Ill)' ,f 1/,c 111g/11 lnrds dcs,-,.ihcd i11 111)' _field 
g111dc hkc llll!ill/cll"S, Ji-o.1!1110111/,s, <'I 011'/s. I),, 
d,l)'li111C /,i,ds ,,,!/ ell 11,:\!/,f? 

-PAL'I _I.A.'\1\0'­
ll'\.Dl ll l ll, SW 

A 
There ,ire a 

: dayrnne bird, 
number of ,111,111
chac call chrough­

out che 111ght or when woken. W,llic 
W,1gt,11k for cx,1111ple. ,ee111 qu1ce prone 
to rim (,ee ··�111g111g Willie," . .\',1111/"l' 
.---!11s1. Autumn 1996). Hmwwr. I ,m­
pen that whac you \\·ere hearing \\'J, .1 
Co111111on lt1ngtail Po,,u111 (Psc11do­
,-l,c1r11s f'Cl'�l!m111s). The,e pm,u111, pro­
duce a ,·ery u11111,1111111al-hke t,,·1tten11g 
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The Striped Anglerfish. like many other fishes, can change the intensity of its colour when threatened. 

c.1II during the 111ghr. R111gt.ul, .ire 
much ,111aller ,111d le" 1101\\ th.111 the 
Luger. 111ore bol\ll'rom Common 
l3ru,lnail Pm,u111. Ofi:e11 the only ,1g11, 
of their presence 111 your g.1rden arc 
,0111e nm,ing flower bud, .111d th1, 
,tr.111ge b1rd-hkc call . \0111ct1111c, JU\l ,1 
bn of gut, .111d .1 c.ul. ,, nh it, d1,c111cn,-e 
\\·hne np. arc found gn,ly 1-e111.um of 
.1 C:.1t\ 111eal and one more rc.1,on to 
keep your C:.1t 111 ,lt 111ghr. 

-MARI,'- ltOlll'-\O'­
AL\ I R\11 \'- J\\C\IL\I

Angling for a fish 

Q • LI.ii /·dn11,11i· f ll'cl.' 111_\!llf-/i.,illlll!
• 111 1/,c ( :,1111dc11 I f,ll'C/1 /<.11•t r. f"/,c 

cx,10 lo,c111,,11 ll'clS ,,/,,,,11 I. 'i k,l,,111c1rcs 
llf'SIH'cl/11 ell /)1111h,'.l!clll, SOIi//, ,,( / >011 .\l,l(­
q11,l/'IC. I Sclll' cl/I 111111.'//cil fish i11 1/1c SJ'<'l/,l!ill 
I/Cell SOI/IC n1,b .. 1/fCI (,l/,-/1111g II 111 111)' /IC/ 
f /1()//(Cd 1/,,11 II ll'c l.' ,,1,,,,11 ICII ffll////1[ rrcs 
/c,11.1! ,111d ll'<lll d,nk 11•/,rn I 11,,f.!cd 11. _,,, I

1,,,,/.! 11 l,,,,,,c 11'11'1 111c 111 t1 b11,kc1. C,111 l"'" 
idc1111fr 11•/,,11 kind ,,( ti.,i, 1'11., ,., ti,,111 111)' 

p/,<11<'.\!lcl/l/, cl/Id 1c// I/IC ,I /1/1/, ,1/,,1111 1/; 

_I\( Kl CII-\R\1.\'\ 
I\\( \\Ill. ['\;C..,\"i, 

A 
I he fi,h , ou c.wght ,, ,1, .1 

: \tr1pL·d AngkrtJ,h .---l111c1111t111w
s111,1111s). I he lOlour.1tHll1 of tl11, ,pec1e, 
1, L',trL'lllL'h , ,1r 1.1hk. r.111g111g fro 11 red, 
.111d , l'llo \\, chrnugh to greL'll. hn , 11 or 
hi.id .. Ind!\ 1du.1l, .ire ,0111et1111e, t'.1 \ 1 
I� ,tripL·d ,, here.1, other, 111.1� h,1, · bro­
ken ,tnpL ''· ,poh. or 111.1, 1.Kk 111.11 k111g, 
1h1, '>f'l'l le\ I\ l ,lj),lbk t)f I" d1c.1l 

ch.111ge, 111 lOlot11 .111d p,1ttn11 ,,,·n .1 
pL'r1od of \\l'L'k, l 1kl' 111,1m ntl1L'I f1,h 
L''>. ho\\e \t'I. ll 1, .d,o l,tp.1bk tit r.1p1d 
l h.111gl', 111 tht' 111tt'lhll\ tlf nll\lt1I "hen
rlirt'.ltl'llt'd

( )n l' of thl' 1110,t I"L 'lll,11L1bk .hl.1pt.1 
tlOth 111 tin, ,pt 't It', 1, thl' t'ir,t ,k1r,.d 
'J1llll'. \\htth h.1, t' \Oh-t'd llltll I h11e th.H 
I\ t1ppt'd \\ llh \\\lrlll hkl' ,l)'J'l'll,l.t�t'\ 

The night-time call of Common R1ngtail Possums 

can often be confused with that of a bird 

,-. \ I l ll I \ l \ I ll \ I I \ \ l I l \ 



When 'fl,h111g· for prev. the \tnped 
Angled1,h 111on·, It\ ll!rl' Ill .111 .1tre111pt 
co attr.1cr pore11t1.1I prey. If ,1 fi,h "' 11m 
clme to 1m·e,ng,1te the IL1re. the ,111gkr 
fish r,1p1dh open, 1t, large 111outli, .rnd 
prey 1, ,ucked 111. 

The Striped Anglerfish 1, often ,lWl 
ciaccd with ,ponge, bm 1, .11'0 com 
monly ,een on ,i!r, ,ub,tr,1tes. It occL1r, 
worldwide 111 111.1r111e tropical ,rnd te1n 
perate ,, ,Her,. frn111 the ,h,1llm,·, w 
d epth, grc,1ter th.rn 200 111en-e,. In Am 
craha, tt 1, found frn111 ,outh-,,·e,tnn 
We,ccn1 Au,rr,1li.1 ,1rou11d the trop1c1I 
north nf the cou11tn .rnd \Ollth to the 
CC!ltr,11 cn.1,t or e ,, \ouch W,1le,. 

For 1110re 111fclrill,ltJ()!l ,ec 
'11111: 11•11•11•.,111.,111111.,.go,•.,111 (i.,hc., 
sr11dc11rs l1>(11s ,111rc11. IH111. 

Food for Willie 

Mi\lU, Mc CR.Ot., 1111 R 
AL\ I RALIAr<-. ML'\I L \1 

Q 
: I I 711lf d1> I I '1/hc 11 ;�!,!/111/s c,lf? 

-M.T1 10\11'\<1;-,.,
POIUIA"lll, ",W

The W1ll1c Wagtail (N .. /11)11d11111 
lc11wpl,rys) feed, alrno,t l''>;l lu A: 

Pie Teaser 

\/\'L'h 011 ,men, ,111d ,p1der, Mut Ii of 
n, prl') I\ c1ught 111 the .1,r, but th/\ hml 
,, ill .1l,o pick food fro111 the ground or 
off \'eget,1t1nn. The hill 1, bro.�d hut not 
,·er\ rnbll\t. It c1n11m li.1ndk l.1rgc or 
,,ell .1n11oured 1te1m; ,111,11ln, ,oft hod 
1ed prey c0111pn,e 1110\l or the Willie 
W.1gt.1il\ food. 

Wi\lllR 11011\ 
AU\IR\111\ ML\IL\1 

Answers to Quiz in 

Nature Strips (page 19) 

1. Shcarll'alers
2. Ka11,(!aroo ls/a,1d
3. l Vi11d speed

4. Ba111boo

5. Potassi11111

6. A .1/1(/ke

1. l lo11ey fro111 ll(lfi11e

A11srmlia11 bees 

8. Lake Burley Cr{[{,11

9. Li111esto11e

10. ER,<?s of Head Lice 

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 The Australian guide to stargazing. Summer's Pie Teaser was of an 

egg emerging from the rear end of a Goliath Stick Insect (Eurycnema 
goliath). 
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Biotechnologv: 
evolutionarv fire 
l ·,sir ,111y 111,1/N /,iologir,1/ or 111cdir1 1/ sric11rc /,,/,onlfory 1111d it i:' ,d111os1 rcrt,1i11
rh,11 Hic111is1s ll'i!I be sr11dyi11,\! D.\'.·I, rhc 1110/cm/,,r li,1sis '!( life. 

'J 1111 Bill Cl 11 '> i\1.\11 R 
111orn1ng of 6 Augmt I 9--tS 
humanity cros,ed the nuclear 

threshold with the bombing of the 
J1p,111e,e city Hirmhima. That e\·em and 
the sub,eque11t arms r,1ce co11tinue to 
cast a deep and profound sh.idm\· O\'CJ" 
our futun.:. During the 50 ye.m le,1ding 
up to th,n fateful day the e,otcric ,ci­
ence of ,Homic physics. \\'hich \\·-1, con­
,idered to h,l\"e 110 practical \·,1lue by it, 
proponent,. became one of the gre.ltL',t 
i11tdlectu,1l and technological ,1chic\'c­
me11ts of humankind. Atolllic theory 
\\·a, rapidly tramforllled imo atomic 
technolos'-Y. \\'hich led. \\·ith indecent 
haste. to the making and dropping of 
the fir,t ,ltOlllic bolllb. W hile ,t,mdmg 
before the ruined 'Atomic l3olllb 
Dome· ,lt Hiro,hima. perhap, our ci\·il­
isation\ mo,t peculiar World Her it.ige 
site. I pamcd to reflect 011 an equally 
dramatic scientific revolution that i, 
pre<,e11tly occu1-ring-biotech11ology. 

Visit any major biological or medical 
,ciencc laboratory in the world and it i, 
almost certain that scientists will be 
,tudying I) A. the molecular b,1,1, of 
life. P,1rallehng the r,1pid serie, of break­
through, of a comic physics in the t,r,t of 
the 20th century, but requiring a fr,1c­
tion of the infra,tructure, arc breathtak­
ing ,ld\'ance, 111 biotechnology ,rnd 
1nformat1011 technology in the wcond 
half of that century. The,e include the 
de,cription and ,ynthe,i, of I) A, ,l!ld 
ge11e-,eque11c111g and clonmg of org,111 
1,111,. �c1e11ti,t, can now rout1ncly re.id, 
,rnd to ,omc degree even writL', the \'l'r)' 
code of life and therefore ,ire .1ble Lo 
both undcr,t,rnd ,rnd 111fluc11cc evolu 
t!Oll. 

l3ut there is the rub. uclear \\'e,1pom 
e,111 be dismantled and. short of an acci­
dent, ,ire under the complete control by 
hum,ms because the mis,ile� and bomb, 
,11-c inanimate machine,. Unlike the 
111ech,mistic technologies of atomic 
physics, it is much harder, and indeed 
1110,t likely impossible. to e\'er return i( 
a "Hirmhima-like· threshold of biotech­
nology is crmsed. Thus biotechnology 

ha, the potential to be far more dangcr­
ou, than nuclear technology. If dangcr­
om genes escape into 11.iture, they will 

The difficulties of 

tl,e 'atomic age ) are 

trivial compared to 

the problems of 

Jeral ) ,genes. 

prob,1bly never be brought undn con­
trol, jmt ,1s \\'C are unable to co111pre­
hcmi\·cly control all d1,e,1,c,. \'er!ll111, 
feral ,111imal, and \\'Ced,. There 1, 
mou11t111g evidence that fr,1g111e11t, of 
I) A can move between different
specie, far morL' ofi:en th,rn \v,1, fir,t
rcali,ed. Thm there 1, .1 ri,k that I) A
introduced into ,111 org.1111,111 to 1111pro\'e
its v;1luc to hu1 1 1,1m (,uch ,1, 111 genct1-
c1lly modified crop pi.lilt,) could 'pol­
lute' the loul L'Co,y,ten1 by be111g 111te­
gr,1ted 111to other org.rn1\1 11,. I( th 1,
occur, there m,1y bL· qune u11pred 1n.1hk
.1dvn,e ecolog1c.il ,llld e\'oluuo11,1n·
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con,equence,. W hile there 1s no doubt 
that b1oteclrnology will serve 
huma11k111d 111 d1vcr,c way,, thi<, cvolu­
tio11arily po\\'crfi.il technology demands 
respect .ind war rants ,ipplication of the 
'precaut1011,iry principle'. 

The di,covery and wielding of ato111_ 
ic fire has changed geopolitical rela­
tiom. War, .1111011g n,1t1om at the ,calr 
of the la,t two grc,lt war, arc now utter­
ly unthinkable. C:le.111111g up the 111e,s of 
the early, br,1sh L'llthll\1as1m of the 
'atomic age' h,1, prm·ed to be a cont111-
ui11g headache and, a, yet, there 1, no 
agreement as to where and ho\\' nuclear 
\;·astc should be ,tored for the Ion� 
term. 13ut the,e difficulties arc tn\'1al 
compared to the problem of 'feral' 
gene,, for there 1s 110 b1otech11olog1cal 
equi\',ilent of ,1 Ce1ger counter. Unlih 
atom,. gene, ,11-c ·,111\'C· and thercf<)re far 
more clu,1\·L· and d1tlicult to catch and 
conuin. I he HIV All)� crirn and thl 

recellt spread of foot ,llld mouth d1,e,1,e 
through Europe once ,1g.1111 dcmomtr,H­
ed ho\\' 11npote11t hu111,111, ,1re 111 con­
trolling 1no,t other li\·111g th111g,. 

In hi, book C1111s, gcr111s ,111d srccl 
( 1997). J.1red I )1,1111ond LI\Cd ,111 ernlu­
tionary pcr,�1L'Cl!\'L' co expl.1111 the nw of 
ci\'ili,ation ,111ce the end of the Ice Age 
some 13.(HH) year, ,1go. I bcl1e\·e It 1, 
reasonable to ,11,o me ,111 t'\·oluno1ur� 
perspectJ\'C to co11,1Lkr hu111,111![\··, 
future. l31oteclrnolog�. \\ nh n, c.1p,1nt� 
to alter the cour,L' of c\·olut1011 011 
Earth. i, 111 ,0111e \\\1y, ,1 fimng t\\"111 ro 
the curre 11t 111,1\\ ext111n1011 of b1olog1-
cal dl\-crsity dt1L' to .111thropogernc­
i 11duced glob,11 L'm·1ro11111e11t,d L h.111ge. 
Perh,1p, \\'l' need ,1 ,log,lll m ,1krt peo­
ple to the t\\'ln d,1ngcr, of the b1otcch-
11ology re\·olunon .rnd the b1od cNt\ 
cr1s1,. I ,uggL',t \\ e .1d.1pt 131II (' neon' 
fa111om I l)()� elect1011 c.1td 1Cn · t \ the 
eco110111�. ,tup1d1·· to re.Hi .. ,r '\·olu­

t!Oll. \ll!Jlld! .
.
.

I )R I )A\'11 l 13( l\\ \\•\"- I\ \ J >i(I"-< II'' 
H .. 1 '>Lt\R( 11 1-1 11 < l\\ \\ 111 1 1111 AR 1(1) 
CJ 11(1 I ()I( I R()l'I( •\I \\ 111)1111 
Mf\'J,\ (;J \11 '-I •\I 11 11 ( llU 111 R 
Ti R RI I ()ll) :S..I\ I R '>11) I ii I\ I'-. U '-II ll 

I'-. 1 1 11 •\1'1'1 1( \11( l'-. L 11 I ( L 11 L lL ,IL \"-ll 
I \"01 l I ll ll'\ \R) I, "-l l\\ I I I >c ,I Ill \ \L ,I 
/\.A I l 'R:\I RI '>l ll Rl I \. 

I HI I '\\I \\pn, 1 \ '\� lU'l"d(l:,,; t 
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