
Gene loss and 
cli111ate change 
A recipe for extinction? 

M
,ll\)' UOI,.;('f[;)lllfiC\ \U JfHUUtf lhC' 

timi•.'S· m:1gntludc.• ~1nd j'U t[t•rns 

of chmacc chang~. 11c~.•u•c d1nc 
f:~etlll' in fl ll~ncc prc5'11<~\ M I< h ,1\ luhirat 
lo" .ual fr•gmentaunn. da· 1111pacr of 
chnurc chJn~c on ,\u;u~li•\ w ildlifc i' 
<lilfi~uh 1n prc,licl h •s ,,,r~ 1n ·"'"me, 
ho\\c:vcr. ch.1t a' glub:1l remp<"r<~lurc .. ri\C, 

1he dmutic condition> fJ,uu•cd h) J 

\ (ICUO wilf ,hjf. TO hi~hn .lllltUtfe, and 
latnutJc,, 

\uch ch.lllgc' Jrc likcl) w .:un11.1< t tl~t 

h.tlm.u' uf m.my of Aus~r.th.,\ cnd.•ngcrcd 
\Crtchr.llc' \X'hen h.lluJJt\ ,fHink, 
pnpui.H•on' dccltnc and In>~ j;<Octic 
Jj,cr,il\. Spn.ic> mmr .u ml. "'11 bt· thn~ 
'' 11 h ,null pur\ular inn~. 'In\\ grn\\C h r.ue' 
>nd pnnr Ji,pcrsJI .tbalittc\. In ><>me 

in,lJIH.C.'\, the prc\cncc nf Cl lit"\ .anti dl·.ut:J 
l.111d w11l I"" pntcnrial uew hahu.u' nut n l 

rc.1<h 
'huing the li" ur ·\mtr.11f.1\ 10 

\C'tu:hr.uc' mn\t dtrc:au.·rtt.:c.l hv lllmau:­
ch.tnJ,:<' .trc rwo b1rds. a 'nJkc. J fj,h Jnd >ix 
m~mm.11, {"'" 1.1hk). Pruluhh thr hc,t 

The wombats must be sedated before being 

handled •nd blood sMnpled. The task is 

performed h•re by Or Andrta Taylor And 

Clndy Mclaughlin. 
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known of thc\c '' the nun hern 
hair)'·IHHcd womb.H. J specie> 
whose rcpt·udu"'t ivc rare i.s, slow. 
p.mitul•rh 111 ;tdvcf\c wnditinn<. 
fhc wumh.lt CXI<t< .ts a single 
colom· of Jlmut llS individuak 
oc~Upl'lng \UIIIt' lOll hcuarc' of 
the 3 000 ha l:pptng rorc>l 

!'Jtion~l l'.uk in c<"ntr.ll 
Quccll\l,mtl I he l'·"k wa.\ fenced 
ofl'trom c.lllk m the early 1980s. 

Lfloll> to '·"c the norrlwrn 
h au; ·I 11 1 \Cd w om b.u (l.mro rlumu 
kujjm) rely on finding out J\ 

mudt J< po"ihk ''""'" the 
speue,, ·'' .t h.,,i, for .. , 
rnn\c:rv.1onn nun.\~:cnlcnt. I or 
hiolo!:\i'"· chi, ;, a te\1 of 
pC'r\1\tcru.t: ~liHJ •ngcuuit\·, 

h<T~II'< the wnmbat i~ rclu<:t.\tH 
to ,)h,uc.:- ic, '':<.n·t,, 

1\ludt ur what ;, kuown Or Andrca Taylor holds 011~ of only 65 remaining 

.thutll t ht· movement' ,11\J 
dcm<>gr Jf>h) of the womh.u 
popuiJ!I<Hl " ha,cd on trappint: 

northern hairy.nosed wombats. Studies by Taylor ilnd her 

colleagues have found that tht' wombat has experienced a 

hlou,l ,,,mphnj.: lnd rJdin 
signific~nt decline in of genetic diversity as a re..sult of 

hab1tat loss ~nd degnd•uon. 

tracl..mt; 'tudin ll\ Quccml.md\ 
Oep.mmcnt of 1.11\ltOIIIIIcm (QDof ). flut 
the,,· l<'thnu(UC' ·"' not tdc.d, be<.\ll\c the 
fcnulc> in p .tllicui.H ..re "·'I' , fly. l'ltu• 

rrapp•n!:\ 'll"'''"' .1rr likclv w rnord .1 
di<prnponwn.udy hi~h number ol m.tlc,, 
l'hc bioluj:i'" .tf,o w~ntctl to ~"'itl ,.·,l.tttttg 

.m.l h.mdhnt; tit<.- JlllllWJ>. "hidt un '"''~h 
up m Hl k1lt>gram<. 

W'h.H thq 11cnlctl "·" .t "·')' of 
rnnnltonn~ lht.• womh.us wuhout hol\'1111! to 

t41lclt, setlatt· und honclk· them. And with .t 

nmning )'Cl >implc \Urvcill.mcc tc,hn"l"~· 
tomhmcd w 11h tlw wumbat <"<JUIV.IIent nt 
D!" \ fingcrpnntlllj:, th<' <olution .lppc.tr. 

to h.tvc been fuuntl. lt inmlve' collnun,; 
hdir .ampl..-, on r.u,..-J tJp<-< bid auo" tlw 

An innovative new 

monitoting system 

involvr:J collecting 

wombat h~rs on 

upes lilid ~cross 

the burrow 

entrances. 

Individual wombats 

can then be 

identified from the 

aenetic information 

contained in the 

hair follicles. 



en trances ro rhc wo mbats' burrowo. The 
ha ir foll id~s conra in su ffic ient gene ti c 

informatio n to cm•blc individual wom bats 
10 be idcntifi~d . 

Dr Andrea Taylo r assessed the ha ir· 
sampling tec hn ique d u r ing her PhD 
re.c:.rch a• rhe Universi ty of New Souch 

w ,lc• in ro the loss of gene ri c ' 'ariad o n 
among the northern hairy·noscd womb:ns. 
' By con ti n ually ha it sampling the 
popu lat ion we ca n fin d ou t where 
individua ls a rc mov ing ro.' T aylo r says. 
'The effect is 'imila r tu rha r achieved by 
radio t rac k ing. b u t a l.o includes 
infnrmarion abour po pulation numbers.' 

Srud ics by Taylo r .1nd he r col leagues 
have found that. unlike the more abundant 
suu them hairy-nosed wombat (/ ladjimu), 
rhc no rt hern ha iry- nosed wo m ba t has 
experienced a signi fican t decline in genetic 

<liver<ity "' a resuh of habitat loss and 
degradat ion . The wombat 's plight is 
outl ined 111 the recen tly rclca.ed 
Department of ~nvironment. Spo n and 
Tcrri rorics repon, Auscr11/i11: St11tr of tilt' 
Euuinmmmt 1996. a' an cx~mplc of gt·neric 

d rift. Th is occurs in >mall popula t io ns 
wh~n roo few offspri ng arc L>orn in cadt 

generation ro 'arry all or t he genet ic 
\•ari:tbiliry of the porcnr population. 

Feral cats repre!:~nt one of m11ny threau to the survival of the northern hairy·nosed wombat. 

This one is held by Alan Horsup from Queensland's Department of Environment, leader of the 

north ern hairy·nosed wombat 'recovery team'. Behind\ him is a wombat trap. part of a 

traditional syste m used to study the wombat co lony at Epplng Foren National Park. 

This lu» of genetic div~rsity is li kdy to 

rt:duu: the w omba1 ·~ c;~pac.:iry to rc) isr 
p ressu res such as d ro ught, d isease and 

climate change. Anot her da nger is t he 

possibil ity of inbreeding, leading to fewer. 

le« vigornu< you ng. it is difficult to assess 
whether this is occurri ng ac Eppmg ~orest, 
because so liulc is known abnut rhc species' 

normal rcprnduclion. 
Le.trn i ng mo re abour rh c age' and 

relationships of rhc wombat popu lation will 

depend on the long·tcrm continua tion of 

Ten vertebrate species most threatened by climate change 

Species Vertebrate loss of core climate 
order area(%) 

Kowari 
(Dasyuroides byrnei) Mammal 99.6-100 

Red-tailed phascogale 
(Phascogale ea Iura) Mammal 99.4-100 

Central rock·rat 
(Zyzomys pedunculatus) Mammal 94.()-100 

Forty-spotted pardalote 
(Pardalotus quadragintus) Bird 86.()-100 

Swan galaxias 
(Ga/axias fontanus) Fish 81.6-100 

Dusky hopping-mouse 
(Notomys fuscus) Mammal 78.9-100 

Heath rat 
(Pseudomys shortndget) Mammal 71.7- 100 

Broad-headed snake 
(Hoplocepha/us bungllloides) Reptile 65.1-98.9 

Northern hairy-nosed wombat 
(Lasiorlrinus krefffii) Mammal 59.4- 100 

Carpentaria grass wren 
(Amytornls dorotheae) Bird 51.6- 100 

Climate change doe 10 lncreas•no oreenMu;e gases IS a potential tllreatl!nlng process to Australla's btodJve!Sify. 
Some vMcb[ite spocies may be dnven to extlrn:Uon due ID loss of core llllbltal 
Source· Ausltaf~a· State of the Enwronmenf 1996. after Dexter er et 1995 

tire hair•so m p li ng p rog rom. wh ic h is 
coord inated by a 'reco\'cry tc·am' led l..y Ur 

Alan llorsup of QUo I I. The hair s.m1plcs 
a rc analysocl in Bi ll Sherwin's b boratnry ar 

the Univc..-ity of NSW'. and the an imal', 

feedi ng ecology is being studied by PhD 
<rudenr An drew Wonlnough ar .fame,< Cook 

Univen ity. 
t'aylor, who now wo1 k. at Macquanc 

University. is studying che genetic diversity 
in New 7.cal:t nd o f th ree vulncr.rh le 
AuswJian mar.u pials: the pan na wallaby. 
cam mar wa llaby and brush-railed rock 
wallahy. lt is t hought rhar rhc New l.t:alancl 
populat ion\ may contain unit]UC genetic 

diversity whid1 has been lost from Australia 
d1rough popu lation extinction . lt is possible 
rhnc rheir gen e., cou ld be reintrod uced eo 
boost the inevi tably declining d iversity of 
local populntio ns. 

For the wombats of Epping Forest, 
however. gen etic ''ari:thi licy can o nly he 
regained th rough the long-term process uf 
ra ndo m mutation. Careful managemenr 
m ay ovcrcumc 'iO ilH.' of th e p rnhl em:-. 

:.t~MKia 1 cJ wi th inbreeding and genetic.: 

drift, but the wombat's ability tO survive a 
habicat shift is poor. Clim.uc change may 
be t he pressure t hot d rives the no rthern 
hairy-nosed wombat, and other vcrtcbrace 

' pecies. to ext inction. 

Con111rt.' A/an llorwp. Qllt(IIJitmd 
n~partmmt uj'T:nllirpnmmt, (07) 936 0549. 

Jizx (079) 3(, 2171. 

• A feature o n Australia; S ttttc of tbt 
Euviroummr 1996 starts on page 1 1. 
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