
D11ring 111inesite reiwbiiitnlion work in tire Northern Territory, ti1e 

act-ivities of nnts are si10wing ti1e wny for environlll e11tnimanage 111 ent. 

Ant' may Ji1·e in sophis ticated 
-,t"lt·a'"\ta\\~. but \\'hen it con1e~ to 
nMn.1gu1~ (hilnge, they wa'k' no 

tinw tm mel'lln~~ [,1ch group of ,1nt 
speCie~ ha' th own set of contingcnn 
plan-. for r.-spondtn!\ to particolar 
t'n\ trnnmt•nl.ll dio;turbances. "' 
<"Cnlog""t' ll'•lrll to pred tct and interpret 
these r.tpid responses, nw mtoring .111t 
populntion~ i' shnping up as an efficient 
way to .1sscss environmen tal ch~ngc. 
Thb indud,·~ g.ntging the succc.~ of 
h.1bit.1t reh.lbtlit.lltnn p•·ojecl~. 

Dr Al.lll Andt'r~cn, frnm CSIRO' , 
l)" "llln t>f I\ old life .111d Ecnlog1 tn 
lJarwm -..1\"'o ;mts are potcntiaUy rclrablc 
Jndu.· .. 1tur ... t~f t.1 0\ •ronntental chanhc in 
\u,tr.llt.t lk "'tt'<oling thi~ pott>nll.11 
dunng n•hilbthtilhon wnrJ.. ,,t thl• R.,ngl'r 
uranitun mtnc near Kakadu ~atiotltll 
l'arJ.. in tht• orthcm rcrritory. 

t\lrl'oHh an inconsistcnc1 in the 
nonllJI puttcrn ol ~nl succession h .. 1~ 
• 1 l ~r1t•d hull tu,, probit'll1 highlighted by 
U IW of Roll1!\<'r', fl' l't'!ll'lit lio t1 lri.lb. 1 hl' 
ground w~~ fl•ccil•ing in~ufficknt 
sunlight because a burning regime had 
not b~cn impl~mcntcd to control the 
gm'' th nf .K.1d.ls. 

In th<' p.l't, '-IICh ,, problem might tWt 
haw bCl'n noticed until the vegetation 
iN:II bcg.m to run rampant. blocking out 
tht• l<'"·compt' tilin' ~p~ci~s. Th.lt's 
bcr.lu'<' <·rolog•~h had no ,;mplc 
tndtC.ltor' of <'Cologtcal wellbe•ng. 
1 hurough t•v,,luat ton required sv;,tem· 
atic itWC<,Itgation of m ol>t uf an 
f'l"osy..,ll' l'l'l'~ n1.1 tn species and inte rac· 
!tons. Collecting >ouch informalton, evt•n 

Wnyn e Deeker reports. 

One day the health ol ecosystems across 
Australia will be be diagnosed with the help ol 
the humble ant. 

at ,, "'"ll'" 'it le. involves a maso;i\ e effort. 
In r,·c~nt decades. however. a bellcr "'•'> 
h,l~ "'' rnl'Q;vd. n1easuring t hl'" t..'rH-11 \"lll· 
111<'1\t thrc>ll)lh indtc.l t<lr Spt•cit·,. . 

1\i:<:.HtSl' etol>ystcms nrl' intNcon· 
ncctcd, Lltldcrstand ing a few J..cy <opcet<'' 
gmup' oltcn gives clues to the health of 
tlw broad(•r <'m'tronmcnt. I m Ntl'br.l l<''• 
lung ll'l'd h}' oHJUoltlc ~cvJogi'-l'-, olrl' 
u'uillly the best kind; of in<lic,ltvr 
o,p;."Ci6. I his is because im·ertcbratco, MC 

so numerou,, and because the v.utc<l 
r,,,,., th••} plil} in mall} t'Cno,y>ot<'lll' ltnk .. 
tlwm w1th llllhl other clrgan,_m,. I h<•tr 
r.1p1d .1ml dramatic r._..,l'oru,c, to ch.mgt: 
n'l,l"-c lhen1 vi1luablc to scicnl i 'tt~ ,to., 

n.J lur.l l 'mcc1 ... uring' devices. A~ a l't.• ... ull , 
,C tl'llli ltC tn lc rC'st in invert ... hr.I IL·~ hn' 
it\CI'l'ol'l'll in the past dcc,lt.k or '"· 

Ants aplenty 
Australia has more than 1000 'l'>f.'Ol.., of 
,lnh, with up to ISO occurnn~ m,, ~mglc 
lwct;tre. Thh mal..c!o 1\u ... tr.,lt.ln .1nt 
wmmunities the richest in lhc \\orld 

Ants a re Lhe main dril N' ot m.lll) 
rcologtcal processes. 1lwy touch .1lnw't 
cvc:ry >pccics in st.unc "'•'Y· through 
tn tcrnctions with soils, vc~cta tion ~nd 
other fnuna. 

As scnvcngers, an ts ,,.., v it,,l tu 
emlrgy turnover and nutrit•nt tydi tl~. 
Their re le ntless ga tlwnng of org.tntc 
m,,tt,•r Ctrculatc:. nu tncnh through the 
-..~u..,y ... tl•m, and thdr tunnel ... ,,nu n~<it ... 
.1erate and n1i.x U1e sotl. 

1\l utually benefic1.11 ( .. ymbwtic) 
n•l,ltton'h'P" bl'l"~cn pl.mt' .1nd 
olnlm.ll' t>ftcn h1.•lp plant' to •urvivc. 
thus .. haping the compo,ition ol natur~l 
communities Ants have m.mv mutu.ll· 
i ... nh with plants. In Auqr,llt,1 , '-<'C'U 

d t ~per ... al by ants (myrmt'l'ndwry) " 
particulnrl y unportanl, tnvolvtng more 
th.111 J'iOO plant ~pecics. In add ition, ants 
MC important seed predators of other 
plan t specie,. For example, it b common 
tor species of eucalvpts to h.wc 9tl"" M 

mon' of their see..h eatt.'tl b1 an h. 
Ant.. dir~<:ll) .tffc~t f.IUilol •h 

pr~d.ltOrl>, prC) and compehtor.. I he1 
,,J,o tndircctlv affect herbt\"llrl b1 
regulating the compn'oltinn nf pl.ult· 
il'l'd tng tnsect". The gre.JI '.trtl't} uf 
ntlwr .1r thropo<f, wh1ch m1mu: ant>, 
1nc luding numerous 'pidl'r'. hemip· 
tcran~ a n d mantids. at tes ts to the 
functional importance of ,,nb in 
Austral i,ln ecosystems. 
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Consider ing the important role of 
a nts in many ecosystems, you might 
th ink they'd be temperamen t,ll and 
difficult to work wi th . Accord ing t·o the 
sc ie nti s ts, however, they arc perfec t 
candidates for experiments 'in the field'. 

Ants a re easy to capture beca use 
thei r ground -dwel ling habi ts make 
p itfall trapping simple a ri d e ffec tive. 
Ar1dersen places medical speci rncn jars, 
partly filled with preservative, into the 
ground to rim depth for a few days, 
then screws them shut and takes them 
for sorting. Another p lus is that a11ts are 
not attracted to preserving alcohol. This 
means that the proportion of each kind 
of a nt trapped wi ll re flect population 
densities, not their penchant for alcohol! 

Different species of an ts exhibi t 
distinct, physica I differences. This 
means they can be identi fied by pt•ople 
witho ut special is t train ing. Also, ants 
can easily be grouped into sex and age 
classes bec.~use almos t al l ants outside 
the nest are adult femal<! wo,·kei'S. 

Which ant are you? 
Ant taxonomy in Aus tralia is incom· 
p le te, so the cap ture of coun tless 
unknown species could consti tute a 
logis tic nightmare, with identification 
consuming most of resea rcher$' time. 
But Andcrscn says that wilh onts, field 
worke rs don' t need to name species. 
li1stead, they can be sorted i.nto genera 
a nd then c lassified in to o ne of seven 
functional groups, ('ach defined by their 
habitat requirements ond competi tive 
interactions (see diagram on page 9). 

These func tiona l groups enab le ant 

comnnmitics from across Australia to be 
meaningfully compared, even if they 
have no species in common. Alidt:rsen 
says the main va lue of ants as indicators 
is that changes in the abundance of each 
func tional group fo llowing known 
disturbances can be predicted. 

Most Austr~ lian ant species nest in 
and fora ge over the g round. MillOI' 
g roundcover disturbance can sevcrdy 
change soi I exposure and litter levels, 
affect ing ad I an ts to some degree, but 
particularly the active, dominnnt groups 
whidl infll•ence all the others. 

The dominant functional group 
consists mainly of the large-colonied, 
;~g~ ress i ve lridomyrmex genus. Ants 
fro m th is group .1re particu larly 
nun1erous in arid regions, accounting 
for u p to 70% of trappings, a11d 
consum ing most o f the resources. Its 
dominanc~ results from the speed wiU1 
which its workers ga the r food in the 
high temperat1.1rcs and open habita ts of 
the a rid region, and f rom their 
aggressive nature. 

Disturbance, for exa mple fire, will 
often reduce an lridomyrmex popula tion, 
weakening its dominance and freeing 
resources for othe r groups. it is the 
result ing high abundance of 'weedy' 
subordinate and opportunistic ants that 
ind ica tes specific habi tat changes that 
might otherwise be invisible. 

Wha t that ciln be inferr<.'U from Lhe 
presence of subordinate group~ volriet. 
with loca tion. Diffe ren t climatic zones 
and vcgetotion types have different 
'normal ' f-unctiona l g ro up mixes. For 
example, fores ts and shaded habi tnts 

Trials study life after mining 

L essons learned during revegeration trials :H the Ranger urai1ium mine wil l 
assist the development of a rehabilitation plan eo be implemented when 

mining ceases in about 20 years' time. Th~ aim is to establish ecosystems com· 
parnblc with chose narurally occcttrring in the region. 

R:tngcr's ur:mium deposirs are located in a 79 km' ar~a in 1·he lowlands of rhc 
All igator Rivers Region, about 230 km cast of Darwin, surrounded by Kakadu 
National Park. Mining began in 1980. Three thousand tonnes of ydlowc.1kc 
arc produced annually from the firsr ore body. Mining of a second body of ore 
is expected 10 ex Lend 1hc life of the mine umil abour 20 12. 

The min.iog opera1ion incorporates an open cur pir, tai lings dam, stockpiles of 
ore and construction materials, dumps of w:tsre rock, sediment and water 
I'ClellliOn ponds. nnd 3 processing pJanr. Jr affectS abour 3 km' of the J:md. 
When mini11g is completed and rhe infrasrrucrure removed, it is anticipated 
that the operational areas and srrucwrcs wi ll be covered wi rh a landform con· 
Sli"UCtcd of wnsrc rock nnd below-ore-grade materia l. A water-filled pit and 
od1er sedimem conrrol ponds are also parr of the rehalbi liracion plan. 



favo u r the poorly competitive, opp
ortunistic, and cryptic (litter-dwelling) 
g roups over lridomynuex. The particular 
hab itats under scru tiny at the mo ment 
are the t ropical woodlands and open 
forests of the Ka kad u region. Here, 
Andersen is applying his knowledge of 
ant behaviour to assessing the success of 
minesite rehabilitation at Ranger. 

Rehabilitation at Ranger 
The Ranger u ranium mine adjoining 
Kakad u has been controversia I from the 
beginn ing. One of the sensitive issues 
remain~ the ecological effects of mining 
in~ World Heritage area. 

Ranger's environmental perform
ance has been moni tored by the Office 
of the Supenrising Scient ists (055), a 
federa l body created specially for the 
job. Ranger is a n important test case, 
wi th the future of fu rther min ing 
ventures in the region possibly hanging 
on its outcome. 

The aim of re.habilita tion at Ranger is 
to re-es tablish, as fa r as practicable, 
ecosys tems comparable w ith those 
occu rring natu ral ly in the reg ion, 
accordi ng to an <1g recd Northern 
Ter ritory-Commonwealth o bjective. 
Should th i~ be ach ieved, the area could 
be incorpor~ ted in to Kakadu without 
spoiling its environment.. I integrity. 

Rch~bi l itating a World Heri tage area 
i,; an ambitious and p ioneering project. 
According to Andersen, p revious 
m inesi tc rehabili tation programs 
elsewhere in the coun try often simply 
aimed to p roduce a landscape that 
' looked green', bu t was not necessarily 
self-sus taining. To restore a fu nctioning 
ecosystem, however, is much mo re 
difficu lt. Success at the Ranger si te is 
therefore likely to set new s tandards of 
environmental rehabilitation. 

Andersen has been working with the 
OSS to assess the val ue of ants as 

Laid-back 
research 

Conducr i ng research in a tourist 
area can have its difficulties, Dr 

Akin Andersen (picrured) h:l$ found . 

One day, while working at a srudy sire, 
he heard a group ot tourists on a n~u

by crack. To avoid ,ottr:lcting them ro 
the sire, and possihly disrupting his 
clCpcriments, he hid behind a low bush. 

He listened as the tourists c:Hnc closer, 
chatc illg away, unril rhey were directly 
opposite. T o his dismay rhey stopped, 
having noticed some flagging that wa.s 
marking his pitf:~ll traps. 

' l wonder what rhar's for?' he heard 
someone say. 

bioind icators. The study, rathe r than 
specifical ly assessing the Ranger site, is 
o practical test o f Andersen's technique. 
lt oims to characterise the link between 
on t d ivers ity nnd disturbo n c<~, com
paring ants with the composition and 
divers ity of other fa una! groups, and 
with majo r ecological processes 
(nut rient cycling a nd seed dispersal) . 
One of the few related s tudies (at a 
rehab ilitated bauxite mlnc in Western 
Australia) fotmd tha t ant diversity WilS 

strongly correlated with the abundance 
of many other insect groups. 

Andersen's own resu lt s have 
showed that an t s uccession at Ranger's 
revcgctation trials has s tal led a t an ea rly 
stage, with the a nt groups present s ti ll 
resembling those usually found only a 
few year~ after distu rbance. He says the 

A simplified model 

1. Oominanl 2. Subordinate 

of ant community 
organisation in 
Australia, showing 
Interactions between 
habitat variables and 
functtonal groups of 
ants. The arrows 
indicate the direction 
and magnitude of 
Interaction. 

Dolichoderlnae Camponotlnl 

6. Generalised 
Myrmicinae 

3. Climate 
specialists 

5. Opportunists 

4. Cryptic 
species 

7. Specialist 
predators 

(Modified from 
Anderson, 1990) 

'Maybe we should ask elm bloke hid
ing behind rh~ bush,' came the reply. 

Andcrscn sheepishly mised h is head, 
and explained with embarrassment dlat 
he worked on an ts, and that he was 
lying on the ground to get a closer look 
at a particularly interesting species. 

Not a bad response . . . At least he got 
the lying pare rigl11 1 

reason for the block<1gc is that acacia 
shrubs have grown too dense in the 
absence of cont ro ll ing fires or other 
management· techniques . A man~ge
mcnt burning regime is net'dcd to open 
u p the acacia canopy, allowing 
succession to resume, and hopefully 
eventually restoring fu ll ecosys tem 
function. 

Fur ther research is needed before 
a n ts arc adopted universa lly as 
environmen tal indicators. Andcrsen 
hopes to see his technique incorporated 
into futu re regulatory s tandards for 
assess ing environmental impact and 
restora tio n s uccess. Al ,·eady, s tate 
governmen t forest managem..,n t 
agencies in New South Wales and 
Queensland have begun an t sampling 
programs to moni tor ecological impacts 
of foresl·ry practice. 

lt S<~crns probable that one day 
resea rchers in Australia w ill diagnose 
the heal th of an ecosystem with the help 
of the humble ant. Perhaps we'll also 
lea rn to respond to env iron men tal 
problems more rapidly. 

More ant antics 
Andcrsen AN ( t 990) Th~ use of ont 

comm unil ics lo ev11hu1tc:" change in 
Austrnliun terrcstrivl C<"osystcms: a review 
and a recip~. Proccedi11,~s of 1/w Ccologtcal 
Socttly of Ar~stmlill. 16:347-357. 

Andcrscn AN (1993) Ants as indicators of 
restoration success .-1 l fl uranium rninc in 
tropical Austra lia . R.·storntioll r.cology. 
September: tSI'>-167. 
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