
Onthophagus ferox is the c o m m o n e s t 
native dung beetle in the agricultural 
areas o f Western Australia. 

Dung beetles get a little 
help from their friends 
One hot day last February a message reached the CSIRO 

Division of Entomology's station at Rockhampton, 
Queensland. A farmer had found huge numbers of dung 
beetles on his property, about mid way between 
Springsure and Roma. 

T h e e n t o m o l o g i s t s greeted this news 
wi th hardly less en thus iasm than p rospec ­
tors learning o f a g o l d strike, and s o o n t w o 
veh ic les were travelling th rough the heat 
to the property. 

T h e beetles were certainly abundant . 
Wi th in 3 days two field workers had c o l ­
lec ted 83 0 0 0 , a lmos t all b e l o n g i n g to the 
species Sisyphus rubrus. Packed in damp 
peat m o s s over i c e in polystyrene conta in­

ers, the beet les were kept al ive for the few 
days n e e d e d to transport t h e m to n e w 
h o m e s . 

Sisyphus rubrus is an immigran t f rom 
Afr ica , g iven assisted passage by CSIRO 
and released in Q u e e n s l a n d 7 years ago , 
and the scientists were taking the oppor­
tunity to accelerate the beet le 's natural 
c o l o n i z a t i o n o f its n e w land. T h e y found 
25 suitable release sites distr ibuted over 
hundreds o f k i lometres , west to Barcal-
d ine , north to N e b o , and as far south as 
D a l b y , and at each site they t ipped several 
t h o u s a n d b e e t l e s o n t o t he i r n a t u r a l 
habitat, fresh c o w dung . 

T h e CSIRO d u n g beet le p rogram has 
caugh t th

e

 pub l i c ' s imag ina t ion as rnuch 
as any o f the Organiza t ion ' s activit ies, but 
un fo r tuna te ly in teres t has n o t a lways 
been matched by unders tanding. O n l y a 
f e w m o n t h s a g o , fully 13 years after the 
first beet les were re leased, o n e o f A u s ­
tralia's m o r e respons ib le newspapers cre­
dited d u n g beet les wi th the suppress ion o f 
b lowf l i es and and house- f l ies , and wi th 
dec l i n ing sales o f i n d o o r insec t ic ides . But 
this is imposs ib l e . 

D u n g beet les d i spose o f dung , and on l y 
flies that breed in d u n g c a n be affected. 
B lowf l i e s lay their eggs in animal car­
casses — h e n c e the m a g g o t s in f ly -b lown 
m e a t . T h e e c o l o g i c a l p a t h s o f d u n g 
beet les and b lowf l i es d o no t c ross . 

House - f l i e s general ly breed in d o m e s t i c 
refuse; they s o m e t i m e s lay eggs in dung , 
but mos t ly in farmyard heaps rather than 
the fresh pads where d u n g beetles g o to 
work . In any case , house-f l ies rarely stray 
far f rom h o u s e s , so they t o o are unl ike ly to 
be i n f luenced by d u n g beet les . 

Bushf l ies , w h i c h d o breed in fresh d u n g 

Onthophagus binodis go to work on a fresh cowpad. All that's left of a cowpad after O. binodis has shredded it. 



The African species Onthophagus 
binodis is efficient at destroying cowpads 
in summer in south-western Western 
Australia. 

and c a n b e suppressed by the beet les , are 
virtually restricted to rural areas and d o 
no t c o m e into h o m e s , so their disappear­
a n c e , if it ever c o m e s about , w i l l no t b e 
reflected in sales o f i n d o o r fly sprays. 

Dropping into trouble 

Scient is ts recrui ted d u n g beet les to c o m ­
bat o n e e n e m y i n part icular: d u n g . I n 
A u s t r a l i a , u n l i k e c o u n t r i e s i n w h i c h 
c a t t l e a n d s i m i l a r l a r g e h e r b i v o r e s 
evo lved , c o w p a d s u sed to l ie about , drying 
and hardening , for a l o n g t ime, even many 
m o n t h s . 

A persistent pad upsets farmers for sev­
eral reasons . First o f all , it smothers the 
pasture. B e c a u s e e a c h beast d rops about 
12 pads a day, a s ignif icant p ropor t ion o f a 
p a d d o c k m a y b e c o m e temporar i ly unp ro ­
duct ive . M o r e o v e r , s o m e o f the dung ' s 
nutrients, i n c l u d i n g m u c h o f the nitro­
gen , are los t to the a tmosphere instead o f 
b e i n g r e c y c l e d to t he s o i l , a n d i m ­
media te ly a round the pad the grass g r o w s 
so rank that cattle eat it on ly if they can 
f ind n o better alternative. 

It is d i f f i c u l t t o e s t i m a t e the to ta l 
e c o n o m i c los s caused by persistent pads , 
but the sums mus t b e large. Trad i t iona l ly 
farmers have b roken u p large a c c u m u l a ­
t i o n s o f d u n g b y h a r r o w i n g , b u t t he 
na tura l w o r l d o f fe r s a m o r e e f f i c i e n t 
c h o i c e . 

I n m a n y c o u n t r i e s d u n g d i sappears 
rapidly, espec ia l ly i n warm, we t c o n d i ­
t ions , thanks to the activities o f special is t 
beetles that bo th feed and breed i n an imal 
d ropp ings . 

F e m a l e d u n g beet les lay their eggs i n 
balls o f fresh dung . I n d u e cou r se the eggs 
h a t c h and larvae e m e r g e . T h e s e pa l e , 
sof t -bodied grubs have c h e w i n g m o u t h -
pa r t s . F o r t h e m , d u n g i s an a m p l e , 
ba lanced diet . It is a l so their w h o l e w o r l d ; 
they never leave it and are no t equ ipped to 
c o p e wi th other types o f f o o d . 

L i k e all insects , the larvae shed their 
skins as they g r o w , and after three stages, 
ca l led instars, they pupate , still ins ide the 

dung . F ina l ly the pupal case splits and ou t 
c r a w l s an a d u l t b e e t l e , e v e n m o r e 
spec ia l ized than its jun io r stages, because 
its mouth-parts are adapted exc lus ive ly 
for suck ing d u n g ju i ces th rough a f ine 
filter o f hairs. 

T h e adults have a keen sense o f sme l l , 
and qu ick ly f ind any freshly fallen d u n g in 
w h i c h to feed or r ep roduce in their turn. 
F o r a beet le this speed is important ; other 
d u n g beet les are c o m p e t i n g for the same 
d ropp ings , and in any case the pad wi l l 
s o o n dry out . 

D e p e n d i n g o n the s p e c i e s a n d t he 
temperature, the c o m p l e t e l i fe -cyc le may 
take less than a m o n t h or u p to a w h o l e 
year. 

Three types of home 

A d u n g pad that rece ives the v i g o r o u s at­
tent ions o f these busy beet les s o o n dis in­
tegrates. S o m e beet les tunnel in to the 
pad, excavat ing chambers i n w h i c h they 
depos i t their b r o o d bal ls . T h e s e spec ies , 
the e n d o c o p r i d s ( ' ins ide-dung bee t les ' ) , 
p r o d u c e b r o o d s under adverse c o n d i t i o n s , 
s u c h as dry spel ls , w h e n other beet les are 
less act ive. 

In many countries dung 
disappears rapidly, thanks 
to the activities of specialist 
beetles. 

Bee t l e s b e l o n g i n g to ano the r g r o u p 
bury their b r o o d balls underg round . T h e 
males pass d u n g to the females , w h i c h 
tunnel in to the soi l beneath the pad and 
shape the d u n g in to balls or sausages , 
each wi th a c h a m b e r in w h i c h an e g g is 
laid. A female may leave as m a n y as 15 
b r o o d balls beneath o n e c o w p a d . 

B e c a u s e they operate beneath the sur­
f a c e o f t he d u n g , t h e s e p a r a c o p r i d s 
( 'near-dung beet les ' ) are i n c o n s p i c u o u s to 
us , but they d o m o r e to disperse d u n g than 
any other beet les . F resh ly excavated so i l 
a round a c o w p a d is a s ign that the females 
are at w o r k , b o t h en r i ch ing the so i l wi th 
o rgan ic matter and phys ica l ly i m p r o v i n g 
it by tunne l l ing . T h e agricultural meri ts 
o f paracopr id beet les are m u c h l ike those 
o f ea r thworms, wi th the b o n u s o f d u n g 
disposal . 

T o m a n , the m o s t n o t i c e a b l e durtg 
beetles are the ball-rol lers , familiar to the 
i n h a b i t a n t s o f a n c i e n t E g y p t a n d 
exempl i f i ed in Austral ia by Sisyphus rub­
rus, the beet le c o l l e c t e d in large number s 

i n Q u e e n s l a n d las t F e b r u a r y . T h e s e 
beet les make b r o o d bal ls that are larger 
than themselves and i n s o m e cases a lmos t 
as b ig as a tennis bal l . Ca l l ed te lecopr ids 
( 'distant-dung bee t les ' ) , they p u s h the ball 
away f rom the pad, then either bury it in 
the soil or p lace it in a grass tussock . 

In a coun t ry wi th a r i ch native fauna o f 
d u n g b e e t l e s , d r o p p i n g s attract l a rge 
number s o f a w i d e variety o f spec i e s . O n e 
enterprising scient is t in K e n y a c o l l e c t e d 
2 2 746 beet les f rom a particularly we l l -
popula ted 7-kg l u m p o f d u n g 12 hours 
after it was d ropped by a pass ing elephant . 

A c o w p a d often disappears in on l y 3—4 
hours . In Afr ica and India , ball-rollers 
a lone , w h e n they are really n u m e r o u s , can 
r educe a c o w p a d to a stain o n the g r o u n d 
ins ide an hour . 

T h e s e are outs tanding pe r fo rmances ; 
usual ly beet les i n s u c h count r ies take a 
day or t w o to e l iminate a c o w p a d , and this 
is speed e n o u g h to i m p r o v e the nutrient 
con ten t and phys ica l c o n d i t i o n o f the soi l , 
w h i l e avo id ing the agricultural i l ls that 
attend long- l ived pads. 

Immigrant labour 

Unt i l about 13 years a g o these benefits 
were hardly available to Austra l ian far­
mers . M o s t o f the native spec ies o f d u n g 

Around old cowpads grows rank grass 
that cattle find relatively unpalatable. 
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All dung beetles deposi t their eggs in 
b r o o d balls o f dung: paracoprids be low 
the c o w p a d , endocopr ids within it, and 
telecoprids at a distance from the pad . 

beet le are adapted to forests and d o not 
thrive in c leared agricultural land. T h e 
idea o f impor t ing migrant d u n g beet le 
labour to Austral ia, first p r o p o s e d by D r 
G e o r g e Bornemissza o f the D i v i s i o n o f 
E n t o m o l o g y in 1960, had immedia te ap­
peal , and not on ly as a way o f burying 
dung . 

A m o n g the many insects attracted to 
fresh d ropp ings are t w o that t rouble man. 
T h e bushfly, Musca vetustissima, a rela­
tive o f the house-f ly , pesters p e o p l e out o f 

doors but wi thou t hurt ing their wallets . 
T h e buffalo fly, Haematobia irritans 

exigua, poses m o r e ser ious p r o b l e m s . U p 
to 1000 flies may take up pos i t ions o n a 
c o w , bi t ing the skin many t imes a day for 
meals o f b l o o d . T h e beast is severely dis­
turbed, deve lop ing sores as it rubs its b o d y 
in an attempt to relieve the irritation. Bee f 
animals may feed less we l l and put o n less 
meat , and c o w s p roduce less mi lk . 

T h e bushfly is native to Austral ia . By 
contrast the buffalo fly, a t ropical spec ies , 
was in t roduced wi th buffaloes to M e l v i l l e 
Is land, N . T . , f rom T i m o r in 1825. F o r 
m o r e than 80 years it spread n o farther 
than the C o b o u r g Pen insu la r eg ion , unti l 
in 1910 it appeared in the K i m b e r l e y s , 
W . A . , a n d i n 1928 w a s first s e e n i n 
Queens l and . 

A t intervals o f many years, the fly has 
expanded its range rapidly. By 1946 it 
h a d a p p a r e n t l y h a l t e d its a d v a n c e at 
Bundaberg , but 30 years later it reached 
the Brisbane Va l ley , and it is n o w near 
Graf ton, N . S . W . 

B o t h kinds o f fly lay their eggs in dung , 
buffalo flies a lmost as s o o n as a pad hits 
the g round , and bushfl ies at any t ime up to 
a few hours later. W h e n dung beetles are 
active, they disrupt the flies ' larval h o m e 
in t w o ways . I f they are b reed ing , the 
beetles r e m o v e s o m e o f the d u n g in the 
fo rm o f b r o o d bal ls , but usual ly leave a 
n u m b e r o f small l umps o f dung in w h i c h 
s o m e fly eggs can deve lop . 

A t other t imes the adult beetles are in­
tent o n feeding and they p l o u g h th rough 
the dung extracting nutrient-rich l iquid . 

T h e present distributions o f Australia's 
two most widespread introduced dung 
beetles. 

In the p rocess the beet les r educe the c o w -
pad to shreds , and m a n y bushf ly eggs 
b e c o m e submerged in the s o g g y dung , 
w h e r e t h e y d r o w n . U n f o r t u n a t e l y , 
buffalo-fly eggs survive s u b m e r g e n c e . 

T h e proposa l to in t roduce d u n g beetles 
was therefore a p roposa l to try to correc t 
an e c o l o g i c a l imba lance . In other c o u n ­
tries cattle had their h u m b l e insect atten­
dants, bury ing d u n g and apparently keep­
ing pest flies in c h e c k . Austral ia lacked 
suitable dung beet les . Perhaps s o m e o f 
the overseas spec ies c o u l d help? 

Any side-effects? 

T h e deliberate impor ta t ion o f o rgan isms 

f rom other lands canno t be undertaken 

l ightly. Is there a danger that d u n g beetles 

Keeping out illegal immigrants 

F r o m the start o f the d u n g beet le pro jec t , 
en tomolog i s t s have b e e n we l l aware that 
the impor ta t ion o f fo re ign spec ies can be a 
t w o - e d g e d s w o r d ; w i t h the b e n e f i c i a l 
beet les may c o m e undes i rable pest or dis­
ease o rgan i sms . 

T h e very first dung beetles b rough t to 
Canberra in 1966 were f o u n d to b e shel­
tering tiny unwan ted mites under their 
w i n g - c a s e s , s u r v i v o r s o f a d o s e o f 
acar ic ide p o w d e r appl ied specif ical ly to 
destroy t h e m before they left Hawa i i . F o r 
this reason neither those beet les no r any 
c o l l e c t e d overseas s i n c e have b e e n re­
leased in Austral ia . Instead, s tocks are 
bred in quarantine. 

N o w a d a y s all beet les are impor ted as 
e g g s . M e m b e r s o f the CSIRO t e a m in 
S o u t h Afr ica breed beet les in the laborat­
ory at Pretoria. T h e y c o l l e c t the eggs and 
i m m e r s e them for a f ew minutes in 3 % 

formal in to sterilize the surfaces. T h e 
eggs are then packed in sterilized peat 
m o s s f rom Austral ia and f l o w n to Can­
berra, where they ha tch in the quarantine 
laboratory. 

E a c h larva is then carefully transferred 
in to a b r o o d ball o f d u n g , either hand-
r o l l e d by d e d i c a t e d e n t o m o l o g i s t s or 
fash ioned by a work fo rce o f beetles kept 
e s p e c i a l l y for the p u r p o s e . W h e n the 
adults emerge , at least s o m e are retained 
in Canberra for further breeding . 

T h e s e strict p recaut ions have enabled 
Australia to impor t 56 spec ies (in all, 79 
strains) wi thout side-effects. 

T h e scientists are learn ing n e w tricks 
all the t ime. F o r example , o n e spec ies in 
the Canbe r r a l abo ra to ry i n c r e a s e d its 
b r o o d p r o d u c t i o n several-fold w h e n the 
beetles were fed o n prime-qual i ty d u n g 
out o f the freezer. T h e best d u n g is gener­

ated by the best pasture, usual ly in late 
spring in southern Austral ia , and the en­
tomolog i s t s n o w c o l l e c t large quantities 
w h e n it is ' in season ' and keep it o n i c e . 

W h e n the s tocks o f beet les have g r o w n 
sufficiently large, ba tches are released in 
the field, and eventual ly the m o s t success ­
ful s p e c i e s m a y w e l l b e ' c r o p p e d ' , as 
Sisyphus rubrus was in Q u e e n s l a n d last 
February, for wider dispersal . 

A l l State and Terr i tory Depar tments o f 
Agr icu l tu re l iaise c lo s e ly wi th the D i v i ­
s ion in se lec t ing suitable release sites and 
m o n i t o r i n g the beet les ' p rogress . S o far, 
m o r e than a m i l l i o n beet les , b e l o n g i n g to 
61 strains o f 4 2 spec ies , have been re­
leased at we l l over 1000 sites, and already 
25 strains o f 19 spec ies are k n o w n to have 
b e c o m e satisfactorily establ ished. 
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c o u l d d a m a g e c rops , for ins tance , or p ro ­
liferate undesi rably l ike the rabbit? 

E c o l o g i c a l l y , t he b e e t l e s are s u c h 
spec ia l i s t s that the q u e s t i o n is eas i ly 
a n s w e r e d . T h e i r mou th -pa r t s and b e ­
hav iour patterns c o m m i t t h e m to total 
d e p e n d e n c e o n dung . 

A l l d u n g beet les b e l o n g to the family 
S c a r a b a e i d a e bu t , u n l i k e s o m e o t h e r 
scarabs, d u n g b e e d e larvae c a n n o t c h e w 
grasses , d a m a g i n g s u b u r b a n l a w n s o r 
rural pastures. Indeed , i f they are r e m o v e d 
f rom their b r o o d bal ls , they d ie . T h e adult 
beet les obta in all their nou r i shmen t f rom 
l iqu id and very f ine part icles in recent ly 
depos i ted d u n g , and are n o t equ ipped to 
feed o n any other diet. What ' s m o r e , d u n g 
beet le popu la t ions are self-regulating: n o 
d u n g , n o beet les . 

The beetles' mouth-parts 
and behaviour commit them 
to total dependence on dung. 

S o there is n o danger o f d u n g beet les 
b e c o m i n g pest or p l ague insects . M o r e ­
over , as m o s t o f the native d u n g beet les are 
forest s p e c i e s , they are u n l i k e l y to b e 
th rea t ened b y e c o l o g i c a l c o m p e t i t i o n 
wi th spec ies i n t roduced f rom savannah 
and o p e n p la ins . 

O n e ser ious risk remains . Immig ran t 
an imals c o u l d br ing diseases f rom w h i c h 
Austral ia is at present thankful ly free, 
s u c h as f oo t - and -mou th . T o e l imina te 
this danger , r igorous quarantine is vital 
(see the b o x ) . 

First release 

T h e stage was thus set i n the 1960s for the 
in t roduc t ion o f fo re ign beet les to A u s ­
tral ia . C u r i o u s l y , o n e S o u t h A f r i c a n 
beet le anticipated the C S I R O p rog ram by 
several decades , b e c o m i n g establ ished in 
Austral ia before 1900 , p robab ly by acc i ­
dent , but the first del iberate imports o f 
beet les were f rom Hawa i i , whe re M e x i ­
can , Afr ican , and A s i a n species had b e e n 
in t roduced f rom as early as 1906 to c o m ­
bat the h o r n fly, a c l o s e relative o f our 
buffalo fly. 

L o o k i n g back , w e c a n see that January 
30 , 1968, was o n e o f the m o s t s ignif icant 
days i n the project . O n that date an Afri­
c a n bee t l e , Onthophagus gazella, b red 
u n d e r q u a r a n t i n e i n C a n b e r r a f r o m 
Hawa i i an s tocks , was released i n A u s ­
tralia for the first t ime . Over the nex t f ew 
years m o r e than 2 0 0 0 0 0 further spec i -

m e n s o f this beet le were released, every 
o n e bred f rom eggs laid in captivity. 

T h e beet le expanded its range by 50 to 
80 k m a season f rom the or ig ina l release 
sites in nor thern Queens l and , and is n o w 
o n e o f the t w o m o s t widespread intro­
d u c e d beet les (see the m a p ) . 

S i x other d u n g beet le spec ies were in­
t roduced f rom H a w a i i in the late 1960s , 
and m a n y m o r e s p e c i e s c a m e d i rec t ly 
f rom Afr i ca as e g g s , starting in 1970 . 
M e a n w h i l e C S I R O e n t o m o l o g i s t s at f ie ld 
s tat ions in S o u t h A f r i c a , F r a n c e , and 
G r e e c e c o n t i n u e to c o l l e c t and study loca l 
spec ies , assessing their potent ial as n e w 
Austra l ians . 

A s wi th all b i o l o g i c a l con t ro l p ro jec t s , 
it is i m p o s s i b l e to predic t w h i c h spec ies 
wi l l thrive best after release in their n e w 
h o m e . S o m e have n o t yet b e e n seen s ince 
the i r r e l e a s e . O n the o t h e r h a n d the 
ranges o f t w o Afr ican spec ies , O. gazella 
undEuoniticellus intermedins, are expand­
ing we l l : they spread so fast s o o n after 
their release that their popula t ions were 
desc r ibed as e x p l o d i n g . 

B e t w e e n these ext remes are the m a n y 
spec ies that have b e e n recovered , s o m e ­
t imes several years after their release, i n 
number s and p laces that sugges t they are 
var iously spreading m o r e or less rapidly 
or , i n s o m e ins tances , taking t ime to b e ­
c o m e established. 

H o w e v e r success fu l s o m e spec ies turn 
out to b e , their number s wi l l usual ly f luc­
tuate. W e canno t e x p e c t any beet le to b e 
e x c e e d i n g l y abundant every year; natural 
insec t popula t ions genera l ly have marked 
ups and d o w n s . O n e o f the a ims o f the 
p r o g r a m is to establish a sufficient variety 
o f spec ies to ensure that, as far as pos s ib l e , 
a s ignif icant a m o u n t o f d u n g is always 
be ing d i sposed of. 

Dung does disappear 

T h e beetles have already made a major 
impact , especia l ly in the nor thern ha l f o f 
Aus t r a l i a . E x p e r i m e n t s b y C S I R O are 

quant i fying the widespread observa t ion 
that d u n g is disappearing. D r G u s M a c -
q u e e n and his c o l l e a g u e s at the D i v i s i o n ' s 
C r a i g h o y l e f i e l d s t a t i o n n e a r R o c k -
h a m p t o n have for 4 years been put t ing out 
standard-sized pads o f c o w d u n g every 
w e e k and retrieving the remains after 7 
days for measuremen t . 

A t their m o s t act ive , the five loca l ly es­
tabl ished beet le spec ies general ly destroy 
60—70% o f a pad wi th in 2 days, but in the 
drier winter m o n t h s and dur ing dry spells 
in s u m m e r a m u c h h igher p ropor t ion o f 
the pad persists. 

W h e n the p r o g r a m b e g a n , the first 
priority was to f ind beet les for nor thern 
Austral ia , but n o w the C S I R O team, under 
the leadership o f M r Murray W a l l a c e in 
Canber ra , is a l so l o o k i n g for sui table 
spec i e s to c o l o n i z e the south-east and 
south-west . T h e entire p ro jec t is awe­
s o m e l y ambi t ious , at tempting as it does to 
establish act ive g roups o f d u n g beet les in 
each o f the w i d e variety o f c l imates in to 
w h i c h m a n has in t roduced cattle. 

At their most active the 
beetles destroy 60- 70% of a 
pad within 2 days. 

Every spec ies o f beet le has its u n i q u e 
way o f l i fe , r equ i r ing detai led study i f 
scientists are to unders tand where it fits in 
the e c o l o g i c a l j igsaw. S o m e beet les are 
m o r e act ive early in the year, s o m e later; 
e a c h has its part icular t ime o f day for 
f l igh t ; there are t h o s e that n e e d c o o l 
temperatures and t hose that prefer the 
heat; s o m e beetles are m o r e widespread 
than others ; and they all have their indi­
v idua l e n v i r o n m e n t a l r e q u i r e m e n t s — 
s u c h as a m o u n t o f rain, and particular fac­
tors n e e d e d to p r o v o k e the larvae to pupate 
and c o n t i n u e their deve lopmen t . 
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Experiments with screens are helping to 
clarify the roles of dung beetles and 
other invertebrates in the suppression of 
buffalo flies. This screen denies dung 
beetles access to the pad, but lets 
smaller animals through. 

A s the w o r l d con ta ins m o r e than 4 0 0 0 
s p e c i e s o f d u n g b e e t l e , the c h o i c e is 
e n o r m o u s , bu t so is the a m o u n t o f w o r k 
needed to assess t h e m all. 

Match-making 

T h e e n t o m o l o g i s t s at R o c k h a m p t o n and 
the team led by D r James Ridsd i l l S m i t h 
at the D i v i s i o n ' s Perth stat ion are bus i ly 
c o l l e c t i n g and s tudying, in an attempt to 
def ine the e c o l o g i c a l gaps in their respec­
tive d u n g beet le faunas. M e a n w h i l e f ield 
workers overseas , s u c h as the Pretoria 
t e a m u n d e r D r B e r n a r d D o u b e , are 
c h a r a c t e r i z i n g t he i r m o s t p r o m i s i n g 
spec ies and trying to identify the beet les 
m o s t l ike ly to p l u g those gaps . 

A n impor tan t part o f the exe rc i se is 
c l ima te -match ing — that is , f ind ing areas 
in other count r ies wi th similar c l imates to 
those in the different parts o f Austral ia 
where b e e d e s are needed , exempl i f i ed by 
the D i v i s i o n ' s three stat ions: at R o c k ­
h a m p t o n ( t rop ica l w i t h s u m m e r ra in ) , 
Perth (winter rain) , and Canberra (year-
r o u n d rainfall). 

I n C a n b e r r a D r K e i t h H o u s t o n 
analyses the dis tr ibut ions o f beet les in 
their native habitats and predicts their p o ­
tential range i f they are in t roduced here . 
T h i s k ind o f in fo rmat ion is a l so u sed in 
the se lec t ion o f spec ies to b e expor ted 
f r o m Austral ia to o ther count r ies w i t h a 
d u n g beet le p rog ram, s u c h as Papua N e w 
G u i n e a and parts o f the Un i t ed States o f 
A m e r i c a . 

Buffalo flies suck blood from cattle and 
breed in cow dung. 

It need be , investigators m a y o n e day 
e x t e n d their s tudies to I n d o n e s i a , the 
I n d i a n s u b - c o n t i n e n t , and S o u t h and 
Central A m e r i c a in their search for effec­
tive b e e d e s . 

Tackling flies 

D u n g beet les have p roved their c o m p e ­
t ence against cattle pads. H o w g o o d are 
they at suppress ing flies? 

T h i s is harder to assess. In the laborat­
ory they per form we l l : 100 Onthophagus 
gazella w i l l r educe the n u m b e r o f adult 
bushf l ies e m e r g i n g f r o m a pad by 9 7 % , 
and beet le concen t ra t ions o f 2 0 0 or m o r e 
totally eradicate the fly. Buffa lo flies sur­
vive s u c h assaults rather better; beet les 
r educe the n u m b e r o f e m e r g i n g adult flies 
by a little m o r e than 4 0 % regardless o f 
whe ther the pad has 100 beet les or 4 0 0 . 

Bu t it is a giant leap f rom an isolated 
d u n g pad to the c o m p l e x c o m m u n i t y o f 
fl ies and their enemies i n the wi ld . A u s ­
tralia's on l y regular coun t s o f buffalo flies 
o n cattle are carried out at Cra ighoy le and 
at A m b e r l e y , near Br isbane . S o far the 
results have b e e n unclear . A t t imes , f e w 
flies e m e r g e f rom the exper imenta l pads ; 
there are a l so t imes w h e n relatively f e w 
flies infest cat t le . Unfor tuna te ly these 
t imes d o n o t necessar i ly c o i n c i d e . M u c h 
m o r e research is n e e d e d in to this c o m p l e x 
matter. 

As the world contains more 
than 4000 species of dung 
beetle, the choice is 
enormous. 

It s eems p robab le that, wi thou t d u n g 
beet les , fly n u m b e r s w o u l d be h igher , yet 
this is a tricky sugges t ion to test. Wha t w e 
really n e e d is s o m e t h i n g w e can never 
n o w have : accurate statistics for the n u m ­
bers o f f l ies at several sites be fore d u n g 
beet les arrived, ideal ly spanning at least 
t w o decades , so that w e c a n see the natural 
f luctuat ions in fly popu la t ions . 

A s it i s , o n e way w e c a n measure the 
impac t o f beetles o n fl ies is to c o m p a r e 
pads to w h i c h beet les have acce s s wi th 
those f rom w h i c h they are exc luded . T h e 
R o c k h a m p t o n team has b e e n carrying out 
s u c h an invest igat ion. 

F e m a l e buffalo flies are q u i c k to settle 
o n a fresh pad and lay their e g g s . T h e 
scientists rapidly e n c l o s e the c h o s e n pad 
in a net, and c o l l e c t and c o u n t all the flies 
taking o f f after laying. F r o m sample dis­

sec t ions , they k n o w h o w many eggs the 
average fly lays, and c a n estimate h o w 
m a n y have b e e n d e p o s i t e d o n the pad 
b e i n g investigated. 

T h e y then r e m o v e the net and p l ace 
over the pad o n e o f three frames: a f ine-
m e s h e d o n e to e x c l u d e all i n s e c t s , a 
m e d i u m o n e that e x c l u d e s all but the f e w 
smallest d u n g beet les but admits smaller 
insec ts , or a coarse o n e serving on ly to 
keep ca tde off. After c o m p a r i n g m a n y ex­
per imenta l pads , the scientists have c o n ­
c l u d e d that smal l insects c a n destroy u p to 
about 9 0 % o f the fl ies that w o u l d other­
wi se emerge . 

A l t h o u g h this leaves o n l y a smal l per­
cen tage o f the or ig ina l potential fly p o p u ­
la t ion, that pe rcen tage amounts to a large 
n u m b e r o f b u f f a l o f l i e s . W h e n d u n g 
beetles have access to the pad, their ef­
forts, c o m b i n e d wi th those o f the other 
insec ts , c a n ach ieve m o r e than 9 5 % mor ­
tality at t imes . Clear ly the beet les are cap­
able o f r educ ing the n u m b e r o f f l ies that 
e m e r g e to pester cattle, but m o r e research 
mus t b e d o n e before their p rec i se signifi­
c a n c e b e c o m e s clear . 

W e see f r o m s u c h e x p e r i m e n t s that 
d u n g beet les are by n o means the o n l y 
destroyers o f buffalo fl ies. S imi lar inves­
t igat ions near Canberra have revealed a 
h i g h mortal i ty o f bushf l ies , t o o , at certain 
t imes w h e n d u n g beet les are scarce . T h e 
m o s t effective suppress ion o f pest flies 
w i l l b e by a w h o l e c o m m u n i t y o f o r ­
gan i sms , in w h i c h d u n g beet les c o m p l e ­
m e n t the activities o f a variety o f other 
animals . 

The cowpad community 

T h e c o w p a d , then, is a minia ture e c o ­
system: exc i t ing ly r i ch but cha l l eng ing ly 
c o m p l e x . W h a t are these other predators , 
that so effectively r e d u c e fly survival? 

T h e y i n c l u d e histerid b e e d e s , w h o s e 
potential has b e e n r e c o g n i z e d for s o m e 
t ime; the earliest impor ts f rom H a w a i i in­
c l u d e d t w o spec ies in this g r o u p . T h e y 
have b i t ing mouth-par ts and prey direct ly 
o n fly larvae. T h o s e released in Austral ia 
d id no t at first s e e m particularly effect ive, 
but Hister nomas is n o w abundant o n the 
coas t o f N e w S o u t h W a l e s , and perhaps 
b e g i n n i n g to 'bi te ' . I n the laboratory this 
b e e d e destroys large number s o f bushfly 
eggs , but m o r e research is n e e d e d to f ind 
ou t h o w b ig an impac t it is m a k i n g in the 
f ield. 

M e m b e r s o f t w o other beet le fami l ies , 
the hydrophi l ids and staphylinids, a l so 
prey o n fly larvae, as d o the larvae o f s o m e 
p reda to ry f l i e s . T h e la rvae o f h y d r o ­
phi l ids , w h i c h are apparently all native 
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A French dung beetle, Geotrupes 
spiniger, is released on a fresh cowpad 
near Canberra. This beetle is adapted to 
a relativly cool climate., 

Some dung beetles roll their brood balls away from the pad. 

Austral ian spec ies , s e e m to b e re spons ib le 
at t imes for a lmos t total suppress ion o f 
bushf l ies . 

Impor tant e l ements i n the f o o d w e b s o f 
overseas c o w p a d s are mi tes — tiny, e ight-
l e g g e d relatives o f spiders . S o m e d u n g 
mi tes are real special is ts , hun t ing e x c l u ­
sively in an imal d ropp ings for their diet o f 
f ly e g g s a n d l a r v a e , t o p p e d o f f w i t h 
nema tode w o r m s . Austral ia has several 
k inds o f d u n g mi te , but their t a x o n o m i c 
relat ions are o b s c u r e and scientists d o n o t 
k n o w whether s o m e are native or all we re 
in t roduced acc identa l ly , p robab ly in the 
early days o f set t lement. Unfor tunate ly 
o n l y o n e o f these mi t e s , p r o v i s i o n a l l y 
n a m e d M a c h r o c h e l e s glaber, s e e m s to take 
a tol l o f the flies that a n n o y us . 

Would introduced mites 
enrich the Australian 
cowpad community and help 
keep pest flies in check? 

W o u l d i n t r o d u c e d m i t e s e n r i c h the 
Austral ian c o w p a d c o m m u n i t y and he lp 
keep pest f l ies in c h e c k ? It is t o o early to 
say, but the scient is ts at Canberra are 
s tudying three spec ies , M. glaber and t w o 
still under quarantine f r o m S o u t h Afr ica . 

T h e early results l o o k p r o m i s i n g , but 
there is o n e p r o b l e m : un l ike bushf ly e g g s , 
those o f the buffalo fly are apparently t o o 
t o u g h for the mi tes , w h i c h have to wait for 
the fly larvae to e m e r g e before they c a n 
b e g i n their cu l l . T h e r e wi l l a lways be 
s o m e larvae that ha tch and b u r r o w to 
safety b e l o w the surface o f the pad. 

A rather different p r o b l e m is that o f put­
t ing names to these creatures. T h i s year 

C S I R O appoin ted an acaro logis t to tackle 
t he n e g l e c t e d f i e l d o f d u n g m i t e 
t a x o n o m y , w h i c h i s , as M r W a l l a c e 
r e m a r k s , 'a b i t o f a h e a d a c h e at t he 
m o m e n t ' . T h e g r o u p i n g o f c o n v e n i e n c e , 
'Machrocheles glaber1, poss ib ly i nc ludes 
dozens o f spec ies . 

I f su i t ab l e m i t e s are r e l e a s e d thei r 
p o p u l a t i o n s c o u l d e x p l o d e : o n e o f the 
S o u t h Afr ican spec ies be ing s tudied c o m ­
pletes a genera t ion in o n ly 3 days. 

H o w e v e r effective mi tes may turn ou t to 
b e , d u n g beet les wi l l never b e ou t o f a j o b . 
N o t on ly are they the o n ly insects that 
bury d u n g , but the mi tes totally d e p e n d o n 
t h e m for dispersal . T h e mites leave pads , 
either as n y m p h s or as adult females , by 
h i t ch ing a r ide o n a d u n g beet le . C l i n g i n g 
to beet les ' b o d i e s , mi tes rapidly c o l o n i z e 
fresh pads . 

I n o l d Egypt ian m y t h o l o g y the sun-god 
K h e p r i was a migh ty dung beet le , ro l l ing 
the sun across the heavens . A s it per­
petuated the daily c y c l e o f r enewed l i fe , 
the scarab c a m e to represent the eternal 
h u m a n sou l . I n another c y c l e o f h u m a n 
cul ture , the anc ien t Egypt ian s y m b o l o f 
resurrect ion has b e c o m e a m o d e r n A u s ­
tralian ins t rument o f revitalized land. 

John Seymour 
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Mites eat the eggs and larvae of pest 
flies, and are dispersed by dung beetles. 
This scanning electron micrograph 
shows mites on the underside of 
Onthophagus granulatus. 

Apart from dung beetles, some other 
insects help suppress flies that breed in 
dung. Here a histerid beetle, Hister 
coffer, gets its mandibles into a juicy fly 
larva. 

The introduced dung mite Macrocheles 
glaber is well established in 
south-eastern Australia. 
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