
What can we learn from ins 

Identifying 
beetles with 
CD-ROM 

More than a third of Australia's estimated 
225 000 insects and invertebrates have 
yet to come under the microscope. 
Scientists estimate that 30% of these 
species are u11documented, and a further 
30% are known, but not named. 

Researchers at the Division of 
Entomology, together with the Division 
of Plant Industry, are working to redress 
this lack of knowledge, particularly 
through cooperative research into plant, 
invertebrate and soil interactions. 

Australia's National Insect Collection is 
housed at the Division of Entomology's 
Canberra headquarters. Dr Ebbe Nielsen 
is in charge of a collection of almost 11 
m illion Australian specimens which he 
says are central to identifying and 
monitoring biological d iversity. 

Nielsen recently compiled a CD-ROM 
titled Beetle Larvae of The World. a world 
first interactive identification guide. 

Beetle Larvae of The World consists of a 
compact disk (available in an MS-DOS 
format, with Windows and Macintosh 
versions on the way) and a 52 -page 
manual that allows the identification of 
385 beetle groups in their larval stages. 
The package will benefit taxonomists, 
agricultural, veterinary and medical 
researchers, quarantine officers and 
conservationists. 

The system uses DELTA, a descriptive 
database, combrned with an interact1ve 
program called INTKEY, which allows the 
user to ' talk' to the database. In future it 
will be expanded to 1nclude adult beetles 
too. 

The CD-ROM package Beetle larvae of 
the World costs S240 plus S24 postage. 
Contact: CSIRO Bookshop, PO Box 89, East 
Melbourne, VIC. 3002, (03) 4 I 8 72 I 7, fox 
(03) 4'19 0459. 
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New techniques for monitoring biodiversity are 
being put to test by CSIRO entomologists. 

I mprov~d methods ol c~tim,ltlll); 
biolog1cal di,·crsity ar~ b~ing 

d.·-.•lvl><"'<i a' part of CSIRO 01\ i;,1nn 
of I ntomolo);v' ,. Biod"·"r"t}' .1ntl 
Cnn~r,~Lition progran1. 

I h~.· program is headed b}• t,l\ ­
OIWm i-.1 IJ 1· Peter Cra n s lon anti 
Olwr,ll<•tl by po~t-d <Wlu l".l l rt''<<'Mclw1· 
j(lhll I'I'Uellhlll, rht•y have bct•n llllldt•d 
by the 13iodivcrsity Unit of lh,• 
DcpMlm~nt of the Envi ronment. Sport 
.1nd Tl'rri tories to tri ,ll a varit•ty ol 
huxi1\ t•r...,ll~ .l ...... e,~Olt>lll techniqu~~-

' llw R1o Co1wentron on B•olog1C.ll 
Uh er,itv requires as!:Jc..,~mt..~nt tUHI 

mon1torrng ol each nation' ., bw 
dl\'t'r'th/ Crano;ton savli. 'lnvertebr,1tl'"-. 
cumpri~t· ,, huge proportion of ~lob.1l 
diver~ity, with m,my millilllh t'f IIN.'l"l 

'>pccic;. If scien tists and politicinn, ,lrt' 
to meet their international obligations. 
mon• mu~t be learned about thi~ i.1rgely 
unknown n1mponl"M. 

' I he dtlr,Jtllons of r<~pid brodrvt•r,it) 
J<<.e,,m .. •nt (HUA) a re obviou, . l"inw 
'<'•l it•, uf human-induced habit.lt 
tk,tru.:tron ~nd polihcal proces~c' Me 

'-hort .md, w1th current re<ourcc,, 
tradition.11 methods of biodi\Cr'>ll} 
'"<""'n"~nt .uc argued to be too 'IO\\ ' 

Tr.ldition.111y. biodiversitv sUf\'<')'' 

• Ht' rt•,tricted to the conspicuou' 
t.)r,_;\tnbnto., in th~ environn1t-nl :tuch _,, 
nhlllllll.lb, bi rd" and flowerin); p l.lnt, . 
But thc;e l'mups make up only .1bnul 
I<;% or IL'~' o f th <' species present in 
nH)S I l" 1 1 v i rvnnH.~ nl!->. ApJrt frunl 
microbe,, it i .. the lllvt•rtebr.l lc'>, 
cspeci.1lly insects and their rcliltive,, 
th.11 contribute most to biodi,·crsi ty 

lnvNtebrates are ideal to u~e a<, 

I'll\ rronnwnt~l ind•cators bee~ us.> they 
ilft.' .lbund.Htt, div&;"rt;e, eao;y hl o.,~1n1pll• 

.1nd r.1pid to r~'!>pond to cnvironml•nt,ll 
\' ,lfhllron. They also facilitate m.ul\ 
t"C.:t)"-Y"'h"lll Junctions, fron1 nu t ri~nl 

cyclu1~; 111 ''"I' .1110 proccs~ing le.1f littN, 
to the rc);ulation of other popui.Jtio'" · 

Cranston has tested the application 
of RllA techniqu es in nq~•ntic cco 
'Y'I<'111h, as,ay i11g freshwater orga nism, 

to und~r:.tand how .l<Juatic bi~l<llvt•r-rtv 
r.·l~tc' to ccosvstern h~alth , water 
t.lu.tlatv for hun~an th~ .ltHJ ~nviron ­
nlcnt\, 1 ma nagt.."nH:> nt ( ... l\l' · ~JuJgl'"' *'' 
13io-mdicators', Lcos 75). 

In these si tu ation'>, r.l plll b1o 
divt·r ... ty a~sessmcnt n l 'ell'cted in 
vcrtf..•br~Jtc s pl'dC'"' IH•lY ~ i vt.• .111 

ind ica t ion t>f the he.• lth nt th .. 
~ rwironmcnL l lowcvcr, Cr,,n,h•n " 
cautiou~ about how much we can t'\pect 
to b.• .1bl~ 1<1 apply such RUA tt'Chniqucs 
lu predict biodiH?r,itv I~'~"-

1 o IL.'l.t whetht•r .. uch h~hni•JUl'' ciln 
be applied to biodivt'r<.ll\ '''llm.lhnn, 
C'r.111~ton's team ha .. e'-tabl"ht•d fl\ c 
<,lit'' .1lung a 40-kilometre tr.ln,ect rn 
north .. l~ilt..t~rn T.1..,1n.1nr.1, het\\ t.'l~n lo\\ 
r.1intall coastal he.1 th , Wl'l .uHI dn 
euca I y pt fo rests a ntl le m pt'r.•l~ 
r,1iniorl!st. A varictv o f technique' Me 
bt•i r1); used to look «t p.Htl'rm. o l 
diwrsi lv. 

I h.: stud )' b conct•n l r.1 t in~ on .111 h, 
"pringtails, carabid bL•t•tlt•,, ,pidt•r-, 
n •ntrpPdes a nd millipede' from the 
ll•rn: .... tri.1l l'I\Vironrnent, .1nd rnu.1gc ..... 
dr,l);Onflie' ,md dam,('liht•<. lrnm tlw 
aquatic environment \ l'jlt'l.1tu1n 
'urv~vs of the area arc ,11'' ' bcn•t; 
.:arri•' d out to s~ek correla tion' with 
rn v ... rtt?br~t<! diversitv . 

With the d .1 ta .-ventu«lly .1cquir~d 
fn)ln four sc«Son ~ of ..,t-1111plul~ in t'HlC 

yc .. 1r, Cranston's team aim~ lo di''-.OVl'r 

whether: 
• d i v~:r-.it y rnen'i.urt?~ dcl'ivct.l fn,m .:1nv 

<ingle group predic t th,• t livrr,ity of 
other groups a t tlw -a me -.it,•; 

• the diversity derived lrom t>nl' 
,ampling technique predict~ the 
dl\•er<, i ty derived lrom oth~r 
m«:thtxh; 
divcr~itV OlCcl~Ur~d o\l 01\t"' 'llt! 

predicts diversit) at utlll'r "'''' .1nd 
whether any one group pro' 1<lc' thc 
....,,nl(.:' biodiversity pn-- dictlon at 
different timt•s ,,r yl'ar. 
Eil riy results indicate that vMi,lbilily 

with in each si te and between seM<'"' ·~ 
h ig h, a nd tlut lh i! ranking o l s itt•s 



• 

Entomologists from 
CSIRO are surveying 

the Insect populations 
of Cape York. Their 
findings will aid the 

development of a land· 
use strategy for 

the region. 

,lCCt>rding to the rd.>IIVl' divt•r,i l>t'~ of 
different invertebratc 11roup., varies 
.1nnrd•ng to the group. 

· ·\ difficult\ "tth tlw ,·onn•pt of 
"''lt•clt•d 'indicator group~· ol bio­
dt,·er~•ty lie~ in ~voidmt; Jtu.lgmt>nls 
ba~ed on easy or arbitrary criteria (such 
.1~ ,.a,ily id<'o11ifiab le grnups, 'ch.H­
o~m.llk' org.m ism~ or group' th.11 Ccln be 
.,urvcyed cheaph•),' Cran~ton :..ws. 

'1\notlwr co;.,plk.Jtiun li<'' in what 
we mean bv 'indicatilm' I hl• umccpt <>f 
ond"ator 'groups as it applies to 
bu>logot·.ll monitoring - nw.1nong the 
u'o.> of selected organbm., J'> indic.•tor~ 

of''"' ironmenta l lw.Jlth - IMs been 
transferred to biod ivn,otv ~tudics 
wi thout p roper considc;a tion of 
wlll'th,•r ,uch a conct>pt woo J..s. 

'We need to idcntifv grcHtp' thnt 
'h"" currelations on thcor dl\ cr .. ity with 
other )lroups; group., .. uch ·" b{'<'ilt..., or 
.1nt.,, whose di\'er~itv m.1y correlate 
\nlh pl.1nb, human disturbance and 
cnvirunmental heterogl·ncit v; 'pfl•doctor 
.,.•h' of organisms tha t indicate more 
th,mtlwir <>wn divl•r,i ly' 

Mapping the wilderness 
Or 1.111 auonann, al~v .1 t.1"111omi~l at 
the division, b .111uthcr ~cit•nli~t 

in\'olved in the search for inlormation 
,thuul on..c•ct 'ix'<:ie<. N.1um.1nn and his 
col l eague~ work with bl> l,ln"l' and 
;oo log o st~ to he lp cs tablt' h wha t is 
called 'b;~scline d,1tn'. ro l:~o~sclint• map 
,m area, they record wh.lt Is present in 
wh1ch lo,·ations and undl!r what 
n>ntlohons. 

\1.1ny institution'> h.Hc joined 
l<>!l<'tht•r tu carry out tlw. wurJ... CSIRO 
is running studies with tlw Qucen<land 
Mu.,t>um, the Queensland D<!partment 
t>f Prom.ory lndustrv .J nd tlw 1 a,manian 
0<'pJrtn,.cn t of !;ark~, Wildl ife and 
I krit.lg<' 

One tlf the fir'-! b,,.,eline .,tudie-. 
in\'olving the division tool... place in 
T,,,m,Hlt.1. 11 "a:. c.Jilt>d the Wildt'rness 
htl'>\ stems Baseline Stud\ .mtl fim,11l>d 

on 1991. Scoentists found w ongless 
moth .. , n ..... that don't fly .lnd ,) 
flightless sawfh· - all new to science. 
Tht>\ ,llo.,o found links to Gundwana, 
tlw .1m "'nl l.1nd mass frt)m whoch the 
ctmhnent' of Australia, St>uth America 
a nd Afnc.1 origonaled. Moth.,, w<1sps, 
b~<'tl~' .llld gnats s imilar to tho&t' fOLmd 
in South A me ro e,, were ducumt:nlcd. 

I he .. tmh .1bo reveil lcd in,Clh that 
could be used as monitors for climate 
d1~•ngl' 

'\\.: dt..CO\ ~fl'<l that some tn'>l'Ch .ue 
adapt.:d to the cold conditions near the 
top of "'"nania's hoghesl mountmn, Mt 
Q,.,,,; N.wm.1nn &ny&. ' If tlll r dim,lli' 
starts to become warmer, they wi ll 
ViHli,h. lt we want e.:trly warniu~..,. or 
dom.>ll' th.>n)!.e we shoulJ b,• J..c,•pong 
our l'\'C> on the insect._ I" ing on 
mountam tops, not JU~I ~toct..•ng 

th~.:•rnlUil'lt-•lt.lr, intht? oc~an.' 
Now the '>Cicntist'- .>rl' <~:,>rchrng 

Cilpt' York l'cni nsu la a;, pM! of thl' Capl.' 
York L.1nJ Use Stra tegy. This pmj••ct is 
,, joint dfvrt between the Qll <:<' n' l,nld 
and l'cdl.'ral 1\0vernments to prepure a 
land-uso.' 'trategy for the cape. l t 
111\0I\'l'' ,, comprehensoH' d.ll.l coll­
l."ct•un ,1ntl tnt~rpretation ~.~,~.·n•.,,• ,1nd 
will provide a decision-makinl!, frame­
work to ~id sustainable devt>lopnwnt in 
C.> pc Ymt... 

J'he CSI RO component is '' " Insect 
~urvey l'ol toonologists are lonl..ing for 
dra~:nnfli•·'· termites, gr.hshnpp<)rs, 
lan•wmg'>, bcctlt•s, w.l~P' .md mt>lh., 
and plolling their location.., I hi., data 
"till><: combined with ,,•hat b known of 
thl' c.tpc'' .lnrmal<; and pl.lnh, ollld 
milppcd In .. how d istribution p.l lll'rn'. 

' If wt.! want to deve lop an area we 
c.tn rdl•r to Illest,> map ... nnd .,,.,. wh.1 t 
wrlllw .tff,•cteJ,' Naum.11111 '•')''· 'If 
endangered fauna lives in that area, this 
"oil g•H' us the informallnn to help 
P~' t•nttlwor JL"-trucllon.' 

Key role for 
herbarium 

Nearly a million specimens of native 
plants, including the world's largest 
collection of eucalypts, are housed ill 
the Australian National Herbarium, part 
of CSIRO's Division of Plant Industry in 
Canberra. The herbarium also maintains 
a specialist rainforest collection at the 
Tropical Forest Research Centre at 
Atherton, south-west of Caorns. 

Head of the herbarium, Or )udy West, 
says herbaria facilitate plant 
classification and identification, and 
assist research into vegetation 
distribution and patterns of varia\lon on 
species. They can also help biolog•sts to 
determone whether a species is rare or 
endangered, to identify historical 
changes in species distribution and to 
assess ~ plant's economic value. 

National and international access to 
Australian plant collections is beong 
simplified woth the establishment of a 
continent-wide eucalypt database. This 
will hnk informatron on species 
oncludrng phytogeography, habotats 
and landscapes, analysis of surveys and 
rare and threa tened plants. 

As well, Or West oversees the 
p roduction of references such as Rare or 
Threatened Australian Plants (by John 
Briggs and Or John Leigh) and an 
innovatrve key to eucalypts that 
employs leaf-vein patterns and other 
poorly used but important features to 
assist identification. 

The national herbarium forms the core 
of the newly established Cooperative 
Centre for Plan t Biodiversity Research, ,, 
joint venture between the Divtslon of 
Plant industry and the Australian 
National Botanic Gardens. 
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