




Could a virus be the cause? 

I he fros\ di>appearantc " " haml><1o1 led 
~ncnti~r~ for yt-:l r"l:. In 198R, nplnncl r,,infor<"'\t~ 

of noroh -eas t Q uce nsla 11 d sai 11 cd World 
llcriur;c >ta tu>. Despite the l>rotc<.tcd 
t..UIH.Iitlo1a, ~trc~m·dwc:l l iuN frog~ h.tvc 
myMcnou,ly dcdim:d :u .1hitudo .abu\'C' :abom 
1100 nu:arc~. Lowland popub.uon,, ho\\t'\'rr. 

·'1'1""·" un.&ITnlt-d. 
Dr llill Laurancc, dn ctulut:'" wi&h 

CS IRO\ Trop•al Fore.<& Rc>"nch Ct•ntre., 
A1h.rwn. helicves he k now< the c.ut<r. 
l..n&r,l llct. together w ith b iologiq Kcith 

Md>o n.&l d and v i rologi~1 Ri .. k Spca rc, 
pr"pOlC' d1.1l .a ,•iru:- ll tullilt)t .a )w.adu: 
1hrough Crug popul;uion.s along tht' c,a\t coast. 

In '11ppon of rheir h) porhc"'· rhe 
rcv:-. .u(.h tno poinlS to an app.Jtcnt 'cxunuaon 

'"'.lYe tr3vclling through Quccal\l:utd's 
n10111Jnc fnre,h. In «)llth~c.HIC'rll rurt\ of lht" 
s&ale, five frog specJcs declined 111 1111 111b<r by 

more th.w 90~b about I 5 yc.·.u~ ngo. I wu .. ,f 
&hem. the 'outhern .lay frog (I d111mm) and 

the t:·"" il-hrooJi ng frog (Rh<ubillr~lrllltJ stiiiJ), 
h.avc: ntH been .seen since: I 'J7'J :.uid I 98 I 

rr\p<.'<:fl\'dy. 
l'hc <ll,pc<tcd epidemic M\t s1ruck frogs 

ul the I unAdb rainforest, nc•r \l•ck.1y. ll1c 
nurthtrn g.llolric-brooJing ilvg (R. r•llflllflltJ) 

v.1111\hnl m I 'lH5. as d&d &he l:ungdb mrrent 

froJ; ( / , rllllf,rllnws) . al. ho ll (:h I ht· ia11cr 

::tPP'-'·11" tO he ret.ovcrius si ll<..(' it;, 1cdi\tovcry 

Ill l')'ll. 
rhe 'OLIIhern decl tnl' ' \porked 
feM< that frogs of the highland 

rainforest> bcf\\<Cn ro .. 0~\ ilk 

.and Cooku,"n \\ere: ;U 

ri~k. Sur~ ~nuugh. 

bcic:ntl't' were \OOn 

documc:n 1 1 11 ~ 1hci1 
J c tn I M.' in th e: 

The Au<trolian late lid 

(Nyctlmyttts doyl): very rare. 
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..-..rly '<)0, hen \0, for • few yar. 11 '«:mcd 
1ha1 1he Da11urcc R"'er m•gh r harncade the 

northward spread of the disease. 
But no. Jh pMt of,, monthl)' monih)ting 

pi'Ugram on the Rig T abld :md. the nun hcrn· 
mmt r.mgc uf th e wer trop ics. Mcl>on.1 ld. 
who I '\ .1 t.lucf nngcr with Quc:~w~l.uHI\ 
Dc:pJnmrm nf L 11\•ironmcnt .Uid l tcrn:•gc, 
watched the lrot:> die before lm ven• eye< 

dunng ''"IC' m brc I 9')3. 
··1 he porul., ll>n on 1 he Big I abldanJ ""' 

going j;rc.\1, even as we Ios• 1hcm on \XIi11<hot 
(anod>et t.>l>lebnd to d1c south),' McDon.tld 

>>y>. 
McDnn.1ltl bcg"n finding lc1hargic frog< 

w llh tl"coll>urc<l ski n and swoll,•n leg,. 
\Vi1hin rhrcr naumhs. a .suite of three .)pcdt..'l 
had d&>dJ>J>cJr<-d. 

'l'l>ce< wh.rc rou could he;ar frog< c.>ll&ng 

cwrywhcrc were now in dead silrn<c. lt'~ the 
mO)I ccrir kding )'OU \..lO hotvc.' he !o.Jp. 

Mc Donnlcl'; li r>t-hand ob;erv.nion' nf 

;ickly frog,. a nd d& t ge nc l"l p ancrn n f· 
exainction,, ~upporr che view 1hac an cpidc.·rnic: 
di<«~.<c i< '<'J>on,ihlc. Accor,ling to Laurancc. 
scverll other lines of evidence indepclldetlll) 

point to •n rx<ecJingl) 'irulcnt p•thog<r> on 
the nu)\·c. 

h"rly. all aiT<eiM frog sp<:<:&e< h-. near 
srrc.lm\. A \\,ltrr-lwunc inrecti\C .tt;,CtH ''ould 

expl.li11 "h)' the dc.·d in c:!> JIC: \o 
com(.Ht:hl'tl!loivc. Sccnnt.lly. the f.Uct that upl;md 
rarhcr ch :1 n lowland species ~ re infec ted 

<uggc<r< th.11 > lo"cr ambient tcmper.llu tc 

cuuld be • l•uur. either by ln>cning d&c 
immune r<>J>Umc of the frog> ("' ha> been 
>ho" n fur cane toads), or br pro\'ld&ng 
opum.1l cnntlauon\ for .1 viru!i. 

I hi1<ll). 1hc· re...,arch lfio h.l> tdt·nufi<-d .1 

>u>pett. In 1989, Rick !lpcarc. fron1 Jnmc< 
Cook Un ivcr,a ay, i ~ol:ucd ::1 new indcwiru~ 
from,, ft·og <'f the op<n for<l' t. lie c.tllcd it the 

Bohlc virus. af1cr the region north 
of Towm,\'illt: ''hue 

lt WJ.\ 

round. 

lridoviru<e< commonly infect omphibi.ms. fi>h 

•nd in«"etS o.nd can be exlfemd) p•tho~enic. 
UJXUl t~x.uuining the moribund fro~ \t"nt 

in by McDo n.>l tl from 1hc Rig Ta hlt•la tu l. 
Spcarc found hin1'clf 111 f.1mili:tr territory. l l i; 

microscope rcvc.&lcd cell t hange> comistctll 
wirh the llohlc vtrm i11feuion th.n he h•d 
describc.-d five ye;>r. earlier. 

·so fu the IX.hle vm« fits.' l.lurance ••rs 
'When rhc queslion of temperature rJngc 

came "I'• Rick rr<JIIcd tiiJI when he infc'Ctd 
frogs "ith 1he Bohle virus. they d tcd m atr 
condicionc<l offitr~. hue not om.sirlc- the lnh. 
This suggc.~" .. 11 l ll:t)' 1h1'ivc in urln.nth while 
re maining \' t ~lb l t• fu t tra n!> m issio n iu 
lowl.tnds. • 

Lauran<e '·'V' th.u rhc virtual I 00% 
moruluy rare 1mpl&es that the frog 

populations ll< immunologic:~ll) 'n•i'c' in 
that the.-)' ha,·C' not a<.quired any rc.i.st;ancr H't 

the "iru) ·'' .a \..Oihctpac ncc of prc:\'loW. 
lnfccuons. ihi~ lc:1c.h l ..:uar:~nce .-o believe that 
the viru.s h:1~ hcen int rnduced from ovcrs~:..s, 

possibly vin 1hc tr.lllc in aquarium fhh. lt i> 
not inconceivable ch.u the samt: virU> h.a.) bc~n 
re.ponsiblc for >llllil.&r tlcdincs of frog< .rmuncl 
dte world. he \,1\'\, 

Old explanations defied 

In the lla't. rc,c.HCh(·r, have propolicd rh.11 

brgc·.scale cnvim nn1encal changes have been 
tesponsible for thL· frot; dcdincs. D ue 10 thetr 
pcrmcabl<' .\kin' .md :1epur ic -.urrounding\, 
rrog~ h:we COmC rO he COnsidered "J~ "tCil.Sitivc.: 

'bio-indic.ltor,· ot .. ubtlc cu\iroumcuul 
<h3ng<'S. 

t\nlcrlt..an 'tudic: .. hJ\'C reported due 
mcreascd UV ll c>.llOs-urc duC' to the thmnmg 
of rhc o1onc 1.tyrr .1hO\C:' rrmpcr:ne rtMiolh c..JII 
h~ 1 111 od&el'\\ i'e he.&llhy f rog>. (, lulul 
war111ing, acit.l r.tt n ~md ~n~c:dled 'killer fng~· 
(nllst drnplcti conc:11 ni ng peslicide re~i ducs 

from t:umed rcgio11') h.we .>11 been fhgged 

over<<." '" po<siblc <auscs. t\nd le» >ubdc 
degradation due to h•bim dcstruuion. urb~n 

dc,·dopmcnt .tnd ra\·cr pollution cominuu 10 

ha\'C an cnorrn0\.1\ unp.tCt~ 
ll111 none of thr above factOr$ ha< been 

$hown to pby J >iAnilicanc role in the .h."lcd 
cnviron' ot Auu t.l li,,) ttopka l r.linrun:.!tt. 
Neither c;:m UlhCl ) iu u.u ur.1l prcd.uor·prcy 
rclation~h ip3 .\U ni<. t~llll)' C'xpbin the dcdi nr~. 
becmsc cane to.ocl' .1nd fcrJI pigs would h~ 

.-.pectcJ 10 .&IT<tt ltm l.md popuiJtiom jmt a> 

much. if not more. 
Lauuncc recent h• •n.1lysed long tcrm 

WC'3t her rC"cord~ throughout c<\\tcrn 

Queensland to e•plore whether frog decli ne> 
co ul d be linked w ith unusuol wc.•thct 

pan el H). lie found th.tl muM wc;uhe.r :.t.uion\ 
reponed le~~ .an nuJl rain(all Jnd \\:trmcr 
summers th.u1 u'Ou.1l c.iuring the live vcat\ 

prcceding 1hc fmt: dcdincs. 'In gencr•l. 
ho" ever. tl1c: mcx.lcratc tl"""•uions. from lnng 
1crm a"croagc.) .11 c:otch ~ne. appear tn M ;an 



tn:tdecpt:tte cxpl:-tnnrinn for the dr:ulutic 
frog declines.' he ~ays. 

Laurancc says the absence of plau>ibk 
alternatives support~ the hypothc>i> ll13t an 
epidemic i~ wiping our frogs. 

Dr Ros.< AI ford, who heods Jumes Cook 
Umversuy"s frog program, is no£ so sure. He 
says the wave ()f cxtinctiotas i.s based on JU.SC 

the loo;e dmtcrs. 'I hnvc u problem with the 
idea of • viru< epiclemic. parricularlr the ide-.~ 
thot 1 t has spre:~d northwards at about I 00 km 
• ye.tt." hoay>. 

i\lford ••Y> that frog pop· 
ulations at Mount Spec. nonh of 
Townsvdle, declined scvcml years 
,,fcer rhe demise of J'O I>ulations 
ftlfrlwt north. 

'There is a scnous hck of 

evidence for rhe ~p:trial qructurt' 

in the timing oF tropical declines 
south of the Daintrcc,' he say>. 
' i\(,o, to read1 upl.md .trca.' tl.
viru.:. llllLH have croS)etl V:tSr cr:accs 

nf lowlands.· 

No potentia l vector has yet 
been put forward with any degree 
of conlidcncc, althou!lh <4ndidatc> 
indu,lc cane roatl<. fish . 
mo.!I<JU.iw~ and pnr.1~1ric fly lnrv.1c 
which burrow into the skin of 
frogs. 

i\tcording to 1\lforrl, the 
possihlc link bcrwcen declining 
species and their ability ro handk 
dry spells h~ yet to b<: discounted.. 
' If fro g• tlu t .ore good .u 
preventing warcr loss are noc 
d<-clinmg. then tl'"t would he very 
inrcrf"';cing,t he\:))'~. 

But i\UorJ and hi> colleague 
Hero •t~rce rhar rhe ep tdem ic 
hypothesis is 3 legiri,at~ one that 
need< proper testing. llcro say> 
the virus hypothe~is is popular 
bec.1usc 'il is lhc only unc we have 

tha< vaguely ma.kc.< scn.c'. 
AI ford f.wour< some clim,tric 

f.tcror, perhaps combined with an 
endemic virus. 'It is po>>iole that 
extreme dry .H·a~on~ arc :1n 

environmental s~ress rhar cou ld 
c1u~e nom1nl infecrion'\ ro b<~rnc 
more severe.' he sny!t. 

Uu1 dtrna[il" t.onditions in 
raiufo rcs[ can be p::tlchy, and 
J>rccise d"'a for rhis patchiness is 
lacking. Alford is rcluct;\nt tO rely 
on the available data lor rainfall, 
for example, because rai nfall is 
regionally variable. 

L:nua ncc acknowledges rha£ 
rhc vtrus hypothests has not won 
univcrs:'ll :tt.ccplnnct-. He s~1ys 
Alford·!' cnvi ronmema l copf:-tctor 

idea ' ·' pbusible. bur ' until 
someone co mes up wtdt a 

m~chanism, an actual smoking gun, then J 

still have to regard the Jisea>< hypothesi. ,., 
the priu1c reason for dediue;. 

'Whar'> happened is 1 h01 p<Oille who 
work wirh di><'11<c• are comformblc wirh oh<· 
idea of a viru~, but ecologists arc nut too 

cmlaus<"<i about it.' he snys. 
\'<lhat the experts do agree on, is rha1 

dirccc human di<turbance cJn be ruled OIIC as 
• contributing fucror. 1\lcDonald's survey sites 
on ohe Big Table land have in the pa>t 
undergone CXlclu,ivc tin mlning. 

'This i> one of the most invlSive pr;ICtices 
in the r-Jinforc~o. involving ;luicing. th<· mined 
~cdin1cnt through Mr<:am).· McDun~1ld :;ays. 
' Bur afrcr I{){) years of this rhc frogs were 5till 
rhcre. A, for logging. World HeritJg<· lisoing 
put a >tup 10 that ><"Yen yt·:us :ego, well bclore 
the frogs began disappearing.' 

NunechdcH, ;u $pcnrc, McDonald ;md 

l.•umnce re:odily admit, <o fur ohc evidence for 
a viru) remains IJrgdy cir(llnlM\tnri.ll. 'lt'~ g01 

all the charactcri;tics of a di,ca.c, but thao 
doe:.n't yet m.Lkc it one.' L1ur.mcc ~.tys. 
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Isolating the virus 

Work hns begun to isolate the putative virus 
from affected frogs. If successfu l, virulence 
transmission and optimal temperature range 
could be investigated further. 

Mo re research is a lso needed on frog 
biology and ecology. 

'We nt't'd to find out where th<~ frogs go 
during the day :tncl during the dry season, 
whnr rhey do nncl where they forage.' Alford 
says. 

In addition, frog husbandry is a virtually 
unexplored ncld. and rearing frogs in 
experimental conditions is likely to he a 
prerequisite ror conducring definitive research 
on rhe virus. 

'We 're very much on the back foot.' 
McDon:tld says . "This whole business has 
caughr scicntist5 by surprise because ir 
happened so suddenly. 

' lt is quite f ri ghteni ng. Bei ng on th e 
management bide of chings. unle.~.; you know 

Vanishing frogs. At least 14 species of Queensland frogs have disappeared or arc becoming 

extremely rare during the past IS years. All these frogs breed in small rainfor.,st streams, usually in 

cool, mountainous areas. 
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CSIRO e<ologist Or Bill Laurance: believes a 

virulent pathogen is cutting a swathe through 

frog populations on Queensland's east coast. 

t he causa l factor, you cannot manage to 
conserve something that's disappearing 
before your eyes. We've got to find out what';. 
going on.' 

Meanwhile, Hero's Intrepid research 
methods are becoming almost eponymous. A 
rccenr rrip involved a helicopter drop-oiT 
into dl(' ('("IJIO(C hc:adwau.:rs or the Sourh 

Jolumone River, e:m ofTully. Frnm rhere, 1.1 
team members r.Fted through rrcacherous 
rapids 10 search nightly for the missing frogs. 

Despite these dl"ons. the mountain mist 
frog (£. nynkt~lmsis). the nurthcrn tinker frog 
(T. rllrop!Jilm). the armoured misr frog (L. 
LoriCil) md rho sharp-snoutcd day frog ( T. 
Arutiroscrit·) are still missing. Time to save 
them is running OLH, ifi1 hasn't already. 

More about frogs 
Hero J aml Ficklonj; S ( 1~94) 11 guidt to srmtm 

tlw~lling .fto.v, of t!x wtl 1ropia nJittjomts. J.ame<. 
Cook Univer<it). 

Ridmd> S M<Donold K •nd AI ford R (I 99,)) 
Ocdincs in popul;auon$ o( Auslr:Uia·s endemic 
tropiQ_I rJinforesl frogs. Patijie COmrttiiJtiotJ 

Biolon I: 66-77. 

lll.ou~<cin A .ond Wak< D (1995) l"h< punk of 
Jcdining ;unphibian popul:nions. Scitm~frr 
Ammmn April pp56·6 I. 

l.;turancc 8 McOonald K and Sp.-.r< R (m prt$>) 
Epidemic diSC':U~ .Uld Llu: Qt'3Strophic decline of 
Aunr.Lii.m r.1inforcs• frogs. Gms~roatitm Bio!Dgy. 


