
'Their generation or procreation is Very Miraculous, 
Yea, worthy to note; under the belly the females have a 
pouch . . .' 

After b e i n g sh ipwrecked of f the coas t o f 

Wes te rn Austra l ia , the D u t c h merchan t 

F ranco i s Pelsaert and s o m e o f his c o m 

pan ions encoun te r ed ' large n u m b e r s o f a 

spec ies o f cats, w h i c h are very strange 

creatures ' . Just h o w strange, Pelsaert re

c o r d e d in his journa l , g iv ing the w o r l d the 

first writ ten descr ip t ion o f an Austra l ian 

marsupial . T h e an imal was the tammar 

wal laby, the year 1629. 

M o r e than 3 5 0 years later, the p o u c h e d 

m a m m a l s are sti l l far less t h o r o u g h l y 

k n o w n to zoo log i s t s than the g r o u p to 

w h i c h w e , our pets and herds , and all the 

native m a m m a l s o f the O l d W o r l d b e l o n g : 

the eutherians. e 

K a n g a r o o s have c o m e under detai led 

scrutiny, but w e still have a great deal to 

learn about the smal l marsupials and in

creas ing reason to study them, for o n e o f 

the earliest observat ions was that many 

spec ies have c o m e of f second-bes t in the 

c lash wi th E u r o p e a n m a n . T h e marsu

pials o f the in land pla ins have suffered 

m o s t : o f 21 spec ies present in Pelsaert" s 

t ime, n ine have b e c o m e ext inct and all but 

three are rare. T h o s e three are kangaroos . 

Austral ia h o l d s a specia l p l ace in the 

his tory o f m a m m a l s . It is a marsupia l 

is land in the sea o f eutherian evo lu t ion . 

T o unders tand h o w this c a m e about w e 

m u s t turn b a c k the c l o c k 100 m i l l i o n 

years to the m i d d l e o f the C r e t a c e o u s 

per iod to see the shared ancestors o f mar

supials and euther ians , and then w i n d 

t ime forward s o m e 30 m i l l i o n years and 

wa tch the gradual evo lu t ion o f these t w o 

great m a m m a l g roups and the tussle be 

tween t h e m for p o s s e s s i o n o f the cont i 

nents — a tussle that the eutherians even

tually w o n . 

T h e marsupials survived o n o n l y t w o 

land masses , in to w h i c h f e w eutherians 

had penetrated: S o u t h A m e r i c a and A u s 

tralasia. I n S o u t h A m e r i c a m a r s u p i a l 

evo lu t ion was f rom the first c r a m p e d by 

c o m p e t i t i o n f rom euther ian herb ivores , 

and m u c h later set back by eutherians in

vad ing across the n e w land br idge f rom 

N o r t h A m e r i c a . ( O n e m a r s u p i a l , the 

o p o s s u m , turned the tables and success 

fully migra ted north.) 

Before m a n , the on ly land eutherians i n 

Austral ia were rodents and bats, and even 

they are comparat ive ly recent arrivals; the 

marsupials were therefore free to d e v e l o p 

in to a r ich ly diverse fauna. 

Impact statements 

A n d so the Austra l ian p e o p l e are guard

ians o f a large p ropor t ion , and an espe

cia l ly w i d e variety, o f the wor ld ' s remain

i n g marsupials . H o w w e l l equ ipped are w e 

It would be a mistake to 
label the pouched mammals 
primitive. 

to conse rve those that survived A b o r i g i n a l 

hun t ing and burn ing , and then the h igh ly 

unset t l ing arrival o f E u r o p e a n man? T h e 

answer i s , n o t at all w e l l , but matters are 

s lowly improv ing . 

T o conse rve w e mus t study, and that 

takes t ime. D r H u g h T y n d a l e - B i s c o e and 

D r John Calaby , o f the C S I R O D i v i s i o n o f 

W i l d l i f e Resea rch , p o i n t ou t that recent 

f ie ld invest igat ions o f individual spec ies , 

sufficiently t h o r o u g h to y ie ld the informa

t i o n n e e d e d for e f fec t ive c o n s e r v a t i o n 

managemen t , have taken f r o m 4 to 7 years. 

T h i s is far l o n g e r than the 6 m o n t h s or a 

year wi th in w h i c h b io log i s t s are often ex

pec ted to prepare reports for e n v i r o n m e n t 

tal impac t statements. A s the researchers 

remark, ' rel iable and wor th -whi le infor

m a t i o n c a n n o t be c o l l e c t e d in a short 

t ime ' . 

I n e c o l o g y a little k n o w l e d g e c a n be a 

dangerous thing. I f y o u k n o w n o m o r e 

about the greater gl ider than that it l ives 

a m o n g trees, y o u m a y suppose y o u c a n 

save it i n c o m m e r c i a l forests by s imply 

c o l l e c t i n g animals i n the z o n e to b e fel led 

and re leasing t h e m e l sewhere . 

D r T y n d a l e - B i s c o e a n d D r R o g e r 

Smi th o f the Austra l ian Na t iona l Univer 

sity put this n o t i o n to the test. In a 6-year 

study o f the gl ider they f o u n d that indi

viduals remain in their h o m e range even 

after trees have b e e n fel led. Rather than 

attempt to wr ing an ex i s t ence f rom nearby 

unfe l led forest, the gl iders stay at h o m e 

and starve. M o s t d ie wi th in a w e e k . 

E v e n w h e n the researchers r e m o v e d 
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The greater glider: if the trees in its 
home range are felled, most individuals 
die within a week. 

s o m e gl iders f rom a n e i g h b o u r i n g area o f 
intact forest to m a k e e c o l o g i c a l r o o m for 
refugees f rom a fel led z o n e , the v ic t ims o f 
fe l l ing dec l i ned the invi tat ion and s tuck 
to the i r o l d h a u n t s . T h e r e s e a r c h e r s 
c o m m e n t that this study ' emphas izes the 
f u t i l i t y o f a t t e m p t i n g t o t r a n s p l a n t 
animals f rom a d o o m e d habitat to another 
area w h i c h , i f sui table for the spec ies , is 
already o c c u p i e d by a res ident popu la 
t ion ' . 

In an effort to soften the c o l l i s i o n b e 
t w e e n m i n i n g and w i l d l i f e , the C S I R O 

D i v i s i o n o f Wi ld l i f e R e s e a r c h has sur
veyed the e c o l o g y o f several areas i n the 
Nor the r n Terr i tory . E a c h inves t iga t ion 
lasted years, h o t m o n t h s , and it is easy to 
see w h y . Scient is ts n e e d a w h o l e year to 
f o l l o w an animal ' s b reed ing c y c l e , and 
they h e e d at least 2 years to see the effect 
o f variations in the weather . 

T h e s e surveys i n v o l v e all vertebrates 
e x c e p t f ish, but smal l m a m m a l s present 
s o m e o f the greatest d i f f icul t ies . M o s t 
spec ies disappear by day and e m e r g e o n l y 
after dark, espec ia l ly i n h o t c l imates . E v e n 
w h e n act ive , m a n y r ema in secret ive, and a 
survey entails m u c h l abor ious l ive trap
p i n g and search ing by spot l ight . 

Miraculous generation 

Every f o r m o f l ife possesses indiv idual 

quali t ies that meri t conse rva t ion , but the 

marsupials are m o r e unusua l than m o s t . 

T o F ranço i s Pelsaert the 'genera t ion ' o f 

wal labies was ' V e r y M i r a c u l o u s ' , and to 

m o d e r n z o o l o g i s t s r e p r o d u c t i o n is still 
the m o s t dis t inct ive feature o f marsupia l 
b i o l o g y . 

Pelsaert , h o w e v e r , fai led to u n c o v e r the 
w h o l e story. H i s journal generated a myth 
that endured for several cen tur ies : ' . . . 
under the be l ly the females have a p o u c h 
in to w h i c h o n e c a n put a hand, and i n that 
she has her n ipp les , w h e r e w e have d i s c o 
vered that in there their Y o u n g G r o w wi th 
the n ipp le in m o u t h , and w e have f o u n d 
ly ing i n it s o m e W h i c h were o n l y as large 
as a bean, but f o u n d the l i m b s o f the smal l 
beast to b e entirely in p ropor t ion , so that it 
is certain that they g r o w there ou t o f the 
n ipp le o f the m a m m a and draw the f o o d 
ou t o f it unt i l they are b i g and c a n run' . 

T o casual observers the sight o f y o u n g 
at the teat i m p l i e d budd ing , and that be l i e f 
persevered unt i l s o m e b o d y f inal ly wi t 
nessed a marsupia l birth. 

A l t h o u g h sl ightly less m i r acu lous than 
Pelsaert i m a g i n e d , the p o u n c h e d m a m 
mals d o order their reproduct ive affairs 
qui te differently f rom the eutherians. In
stead o f inves t ing large amoun t s o f re
sou rces , in the f o r m o f energy and b i o l o g 
ical materials , in the d e v e l o p m e n t o f an 
advanced foe tus , the marsupials bear rela
tively rudimentary y o u n g that c o m p l e t e 
their d e v e l o p m e n t in the p o u c h . 

Marsupia l p r egnancy can b e remark
ably short. D r G o r d o n L y n e o f the D i v i 
s i o n o f Wi ld l i f e R e s e a r c h has r eco rded the 
briefest gesta t ion k n o w n for any m a m m a l : 
be tween 12 days 8 hou r s and 12 days 11 
h o u r s , i n the b a n d i c o o t Isoodon mac-
rourus. Lac ta t ion , o n the other hand , is 
m o r e p r o l o n g e d than i n eutherians and, 

On the Snowy Mountains in winter, 
small mammals live and feed under as 
much as a metre of snow. M s Carron's 
traps are protected by bins. 

all i n all, marsupial r ep roduc t ion is rela
tively s l o w . 

N e w Z e a l a n d b e c a m e the laboratory for 
an un in tended large-scale demons t ra t ion 
o f the contras t ing rates o f marsupial and 
eutherian r ep roduc t ion w h e n , in abou t 
1 8 5 0 , rabbi ts a n d brush- ta i l p o s s u m s , 
bo th plant-eaters, were in t roduced . T h e 
rabbit 's rapid b reed ing raised it to pest 
status wi th in 20 years, but the p o s s u m was 
not d e e m e d a ser ious nu i s ance unt i l 90 
years after its release. I n the l o n g run the 
p o s s u m p o s e s the greater threat, as it has 
t aken to a w i d e r var ie ty o f f o o d s and 
habitats, and it is caus ing e n o r m o u s dam
age to native forest plants (see the b o x o n 
page 7 ) . 

A bandicoot for all seasons 

Smal l m a m m a l s s h o w great variety i n the 
t iming and f requency o f their b reed ing , a 
variety that is at least partly expla ined by 
the diversity o f habitats to w h i c h different 
an imals are adapted. A spec ies c a n breed 
o n l y w h e n the e n v i r o n m e n t s u p p l i e s 
e n o u g h f o o d to support n o t on ly busy pa
rents but a l so a d e v e l o p i n g litter o f y o u n g . 

S o m e habitats m e e t this n e e d all year 
round , and many marsupia ls take the o p 
por tuni ty to b reed in all s ea sons . F o r 
example , D r L y n e has s h o w n this to b e 
true o f a b a n d i c o o t , Perameles nasuta, 

The bandicoot Isoodon macrourus has 
the shortest gestation known for a 
mammal. 
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w h i c h l ives i n eastern Austral ia and eats a 
variety o f f o o d s , ch ief ly insects . 

T h e h o n e y p o s s u m , t o o , b r e e d s 
t h roughou t the year. T h i s Wes te rn A u s 
tralian spec ies has a qui te different diet o f 
nectar and p o l l e n , w h i c h are always avail
able in its habitat, the heathlands o f the 
south-western co rne r o f the State. T h r e e 
M u r d o c h U n i v e r s i t y r e s e a r c h e r s , D r 
Mar i lyn Renf ree , D r E leanor Russe l l , and 
D r R o n W o o l l e r , have f o u n d y o u n g h o n e y 
p o s s u m s i n every m o n t h o f the year, but 
the p r o p o r t i o n o f m o t h e r s w i t h p o u c h 
y o u n g reaches three peaks — in au tumn, 
winter , and spr ing. A t these t imes , par
t icularly large number s o f banksias and 
other heath plants b l o s s o m , and so the 
peaks o f supply and d e m a n d c o i n c i d e . 

I f the f o o d supply regularly falls to a l o w 
leve l , an an imal may b e expec t ed to have a 
w e l l - d e f i n e d b r e e d i n g s ea son . F o r in
s tance, a marsupia l m o u s e , Antechinus 
stuartii, w h i c h l ives i n forests and eats 
insec ts , so t imes the birth o f its y o u n g that 
they are w e a n e d in spring w h e n f o o d is 
plentiful . H a n d i c a p p e d by the l o n g mar
supial l ac tac t ion , A. stuartii c o u l d n o t 
w e a n a s e c o n d litter before au tumn, w h e n 
the popu la t ions o f its prey spec ies dec l i ne . 

A s i f i n de fe rence to this e c o l o g i c a l 
r eason ing , several Antechinus spec i e s , in
c l u d i n g stuartii, c l o s e their reproduct ive 
op t ions in an extraordinary way. B y the 

Antechinus swainsonii: all the males die 
soon after mating. 

t ime the y o u n g are bo rn , the adult ma les 
have all d ied . T h e females are scarce ly 
m o r e pers i s ten t ; m o s t d i sappear o n c e 
their offspr ing have ach i eved i n d e p e n 
d e n c e , and fewer than o n e in five survive 
to breed again the f o l l o w i n g year. 

By the time the young are 
born, the adult males have 
all died. 

T h i s p h e n o m e n o n , i n w h i c h m a l e s 
breed on l y o n c e i n their l i fe t ime, is very 
rare a m o n g h igher vertebrates, and a m o n g 
m a m m a l s it i s k n o w n o n l y i n s o m e 
spec ies o f Antechinus. ( A c l o s e relative, 
Phascogale, p o s s i b l y behaves similarly.) 
T h e Antechinus ma les d ie wi th in a short 
t ime o f each other , apparently gene t ica l ly 
d o o m e d to suffer bo th the b r eakdown o f 
their i m m u n e sys tem and severe stress in
d u c e d by their aggress iveness dur ing the 
mat ing season. 

S o m e other smal l marsupials can fit 
m o r e than o n e b reed ing c y c l e in to the 
year. Sminthopsis crassicaudata p rov ides 
an interest ing example . T h i s marsupia l 
m o u s e , s o m e t i m e s ca l l ed the fat-tailed 
dunnart , is c l o s e ly related to Antechinus 
with in the family o f dasyurids. 

Antechinus stuartii, which changes its 
habits and time of breeding if A. 
swainsonii is present. 

Fern understorey in the Brindabella 
Ranges: the habitat of Antechinus 
swainsonii. If this species is removed, 
A. stuartii will invade the area. 

The limit of the ferns and start of the 
drier slopes to which Antechinus stuartii 
is restricted in the presence of A. 
swainsonii. 

The mountain pigmy possum was for 70 
years known only from fossil remains, 
until in 1966 one was found at M t 
Hotham, Victoria. In 1970 a fauna 
survey of Kosciusko National Park by 
the CSIRO Division of Wildlife Research 
and the New South Wales National 
Parks and Wildlife Service discovered 
three more. 

A l t h o u g h c o n f i n e d to m o r e or less o p e n 
count ry in southern Austral ia , its range 
e n c o m p a s s e s a w i d e variety o f c l imates , 
f rom regular coastal rains to the harsh 
ext remes o f the arid in land . D r S tephen 
M o r t o n o f M e l b o u r n e Univers i ty f o u n d 
that the females first c o m e in to heat wi th 
i nc r ea s ing day l igh t i n spr ing , and the 
y o u n g are therefore b o r n and w e a n e d 
w h e n their insec t f o o d is l ikely to b e m o s t 
abundant . 

E v e n i n an arid habi ta t D r M o r t o n 
f o u n d n o ev idence that the dunnarts wait 
for rain before b reed ing , as m a n y birds d o . 
A l t h o u g h this remains a poss ib i l i ty at the 
m o s t arid ex t reme o f the animal ' s range , 
w h e r e t he d u n n a r t has n o t y e t b e e n 
studied, n o desert dasyurids have yet been 
s h o w n to b e ' oppor tun i s t i c ' ; they l ive b y 
the ca l enda r , w e a n i n g thei r y o u n g i n 
spring or summer . 

T h e d u n n a r t t h e r e f o r e r e s e m b l e s 
Antechinus i n be ing a seasonal breeder , 
but differs in ra is ing at least t w o litters i n 
s u c c e s s i o n . Perhaps the later b r o o d s pro
tect the spec ies against a delay in the f lush 
o f insects . D r M o r t o n suggests that varia
bil i ty in the f o o d supply ( w h e n wi l l it 
c o m e ? h o w m u c h wi l l there be?) presents 
an even b igge r p r o b l e m than aridity for 
noc tu rna l insect-eaters i n o p e n habitats. 

Breed ing in winter w o u l d b e i m p o s s 
ib le . T h e dunnart barely f inds e n o u g h 
f o o d to survive, and takes spec ia l mea
sures to conse rve its p r e c i o u s energy — 
shar ing a c o m m u n a l nest, and even s l ip
p i n g at t imes in to torpor. T h e fat stored i n 
the tail p robab ly he lps , but n o t m u c h ; D r 
M o r t o n f o u n d that its energy w o u l d on ly 
keep the an imal g o i n g for abou t ha l f a day. 

Evasive action 

T h e env i ronmen t cons i s t s o f m o r e than 
f o o d and wea ther . Sub t l e in te rac t ions 
o c c u r b e t w e e n s o m e marsupial spec ies , 
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A directory o f Australia 's marsupials 

total no. endangered 
family of species species 

Dasyuridae marsupial mice 33 4 

native cats, Tasmanian devil 5 

Myrmecobiidae numbat 1 

Thylacinidae thylacine 1 1 

Notoryctidae marsupial mole 1 

Peramelidae bandicoots 11 5 

Burramyidae pigmy possums, feathertail glider 6 

Petauridae ringtail possums, greater, sugar, 
and other gliders, Leadbeater's 
possum, striped possum 11 1 

Phalangeridae brush-tail possums, scaly-tailed 
possum, cuscuses 6 2 

Phascolarctidae koala 1 

Tarsipedidae honey possum 1 

Vombatidae wombats 3 1 

Macropodidae rat kangaroos 10 9 

wallabies and kangaroos 37 9 

total 127 29 

T h e spec ies listed as endangered include s o m e that have not been seen for a 
long time and are possibly extinct. 

A summary o f the o ther mammal s 

Monotremes (lay eggs: 2 families) total 2 
Eutherians rodents 51 

bats (6 families) 56 
dingo 1 
sea lion, fur seals 3 
elephant seal 1 

total 112 

Marsupials make up just over half o f Australia's native mammal spec ies . T h e list 
excludes animals introduced by European man. 

which zoologists do not yet fully under
stand. For instance, where the ranges of 
two species of Antechinus overlap, their 
breeding seasons shift apart. Thus A. 
stuartii on its own may breed at about the 
same time as A. swainsonii, but where they 
coincide stuartii delays its breeding by 
about a month, by which time the swain
sonii males have died. 

In the Brindabella Ranges near Can
berra stuartii overlaps swainsonii, and 
Mr Chris Dickman of the Australian 
National University thought it would be 
interesting to see what happened if he re
moved one species. 

Taking out stuartii had little effect on 
swainsonii but, in the converse experi
ment, when swainsonii were evacuated 
stuartii reacted dramatically, spending 
more time on the ground, where swain
sonii normally feeds, and less in trees. The 
proportion of young stuartii surviving for 
3 months after weaning rose from half to 
about three-quarters. 

These responses are perhaps partly to 
do with diet, but almost certainly involve 
a direct interaction between the two 
species. Although swainsonii does not 
appear to act aggressively, stuartii takes 
evasive action. 

Put them together in a cage and, while 
swainsonii strolls unconcernedly about, 
stuartii tries to escape, finally hanging 
upside down from the roof of the cage. 
This avoidance seems instinctive: even 
stuartii reared in the laboratory show the 
same reaction. 

While studying rodents in the Snowy 
Mountains, Ms Pippa Carron, also of the 
Australian National University, had the 
opportunity to investigate A. swainsonii. 
At about 1600 m, these are the first high-
altitude Antechinus to be investigated. Al
though they spend the winter under about 
1 m of snow, they achieve a higher popula
tion density than in the Brindabellas. 
However, they wait for warmer weather 
before breeding, and their young are born 

about 2—3 months later than at low alti
tudes. 

Reproductively the marsupials may be 
bizarre besides eutherians, but in the rest 
of their physiology and behaviour they are 
apparently orthodox. T o take just one 
example, the rabbit-eared bandicoot Mac-
rotis lagotis meets the challenges of arid 
inland existence with adaptive devices 
familiar to students of desert eutherians, 
such as low water turnover thanks to con
centrated urine and relatively dry faeces, 
and the habit of sheltering by day in a cool, 
humid burrow. 

It would be a mistake, therefore, to label 
the pouched mammals primitive. Marsu
pials are constructed to a biological plan 
so flexible that different species occupy 
almost all the major ecological niches: in 
forests some eat foliage, some nectar, and 
yet others insects or larger animal prey; 
open places support further insectivores 
and species that eat grass. 

Zoologists call such an evolutionary di
vergence into different ways of life an 
adaptive radiation, and the radiation of 
marsupials displays remarkable parallels 
with that of eutherians. Of the parts to be 
played on land, only true flight and seed-
eating are absent from the marsupial 
repertoire, and South America boasts 
several species that are at home in water, 
including one, Chironectes minimus, with 
webbed hind feet. 

Measuring appetites 

These, then, are the marsupials: biologi
cally distinctive yet diverse. How can we 
minimize the risk of losing the species 
that remain? The answer is by learning all 
we can of their needs, especially their food 
and their habitats. 

Diets can be difficult to study, espe
cially when you want to know not only 
what an animal eats but also how much it 
requires to survive. Dr Brian Green of the 
Division of Wildlife Research has been 
tackling this problem, and has developed 
a technique that promises to help solve it 
for carnivores. The technique is a variation 
on a widely used method of measuring an 
animal's water turnover. That method in
volves injecting into the blood a known 
quantity of 'labelled' water containing 
tritium, a radioactive isotope of hydrogen, 
retrapping the animal a few days later, and 
measuring the dilution of the injected 
sample. The more the 'labelled' water has 
been diluted, the more water the animal 
must have taken in since it was first 
caught. 

continued on page 8 
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Possum problems in New Zealand 

In the 19th Century, New Zealanders 
looked enviously at Australia's brush-tail 
possum, and its valuable fur, and thought 
what a useful addition to the local fauna it 
would make. Now they are not so sure. 

The trouble is that in New Zealand the 
possum has no serious competition for its 
leafy diet, and its numbers have gradually 
built up to pest proportions. The fossil 
record suggests that when New Zealand 
split from Australia and Antarctica about 
80 million years ago land mammals were 
absent, and none of the other species sub
sequently introduced by man climbs trees. 
The leaf-eating insects called phasmids 
come nearest to being ecological rivals to 
the possum. 

The first brush-tail possums were im
ported in the middle of last century, and 
large numbers arrived from Tasmania, 
Victoria, and New South Wales from 
1890 onwards. Although the species was 
slow to increase, it has become the best-
established and most widespread mam
mal in New Zealand. Rabbits, first intro-

duced at about the same time as the ear
liest possums, do not stray far from ag
ricultural land, but possums are found not 
only on farms and in suburbs but also 
throughout both native forests and planta
tions of exotic pines. 

A study in 1919 judged possum damage 
insignificant and outweighed by the value 
of the skin trade. By the 1940s things had 
changed. The possum had become suffi
ciently abundant to attract a bounty in 
1951, and for 8 years an average of one 
million possums a year were killed under 
the scheme. The campaign made no de
tectable dent in their population and the 
bounty was withdrawn. 

Careful ecological research by CSlRO's 
New Zealand counterpart, the Depart
ment of Scientific and Industrial Re
search, has revealed both how drastically 
the possums are affecting native forests 
and why they are difficult to control. 

A study by Miss Ruth Mason of D SIR's 
Botany Division in the Orongorongo val
ley in 1946-47 showed that the animals 
enjoyed a relatively uniform diet, with a 
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N e w Zealand 's mos t widespread 
mammal is an Australian expor t : the 
brush-tail pos sum. 

marked preference for four plant species: 
Fuchsia excorticata, Metrosideros robusta, 
Alectryon excelsus, and Weinmannia 
racemosa. 

In a further study a quarter of a century 
later, Mrs Alice Fitzgerald of D S I R ' s 
Ecology Division confirmed that the pos
sums fed mainly on a few favoured 
species, butFuchsia and Alectryon, which 
are both woody shrubs, had disappeared 
from the menu and some new plants had 
joined it. Previously abundant, both 
Fuchsia and A lectryon had become scarce, 
and the few remaining specimens were 
heavily browsed. It seemed the possums 
had turned these two species into rarities 
and were transferring their attentions to 
alternatives. 

The density of possums was much as it 
had been in the late 1940s, about six per 
hectare, or some five or six times the den
sity in Australian forests. In other words, 
the possum population appeared stable 
but, under heavy browsing pressure, the 
native forest was changing. 

T o find out more about this pressure Mr 
Michael Meads, also of the Ecology Divi
sion, studied several specimens of Met
rosideros robusta, the northern tree rata, 
for some years. What emerged is both in
teresting and disturbing: the possum's 
behaviour is gradually eliminating this 
tree, too, from the forest. 

The possums converge on a few trees, 

ignoring the others. Unlike phasmids, 
which nibble the leaf blade, possums tear 
away the entire leaf, stalk and all. The 
leaves of the rata normally persist for 3—4 
years, but possums destroy them even be
fore they are fully grown. Increasingly de
foliated, the trees slowly starve to death. 

Mr Meads protected the crowns of five 
browsed trees with anti-possum barriers 
and four fully recovered, but of 50 unpro
tected trees 10 had died within 5 years. 
Since the rata normally lives for more 
than 200 years, the possums are making a 
terrible impact. 

Control of possums is hard because 
about one-third of them die each winter in 
any case. T o reduce the population, man 
must augment this mortality. Moreover, 
scientists know that brush-tail possums 
can produce more young than they do in 
the dense, stable population at Oron
gorongo. A cull would be likely to put 
possom reproduction into higher gear, 
without reducing their numbers. 

Where forest abuts upon cattle pasture 
the possums bring another threat. In 1970 
brush-tail possums in New Zealand were 
found to be infected with bovine tuber
culosis , and they may be reinfecting 
catde. The New Zealand Forest Service 
has been studying the interactions of the 
two species. Possums and cattle come into 
contact when the possums invade up to 
several kilometres into farmland for food, 
especially clover, or when cattle take to 
the forest for shelter or to browse. 

The problem is worst in the Buller dis
trict of South Island. Here cattle pastures 
extend over cleared river flats in valleys 
bounded by steep forest. The poison 1080 
(sodium fluoroacetate) has been dropped 
on the forest from the air, but this measure 
has doubtful value. 

We know that possum populations have 
a great capacity for recovery, and that 
other species, especially native birds, 
could be killed by 1080. In any case aerial 
poisoning is expensive and the operation, 
at $12—14 for each head of cattle to be 
protected, hardly pays. 

One solution may lie in that fur. Ex
ports of possum skins already earn New 
Zealand several million dollars a year. Be
sides, the rest of the possum is said to 
make good eating. 

E c o l o g y of small marsupials. C.H. 
Tyndale-Biscoe. In 'Ecology of Small 
Mammals', ed. D.M. Stoddart. (Chap
man and Hall: London 1979.) 
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It o c c u r r e d to D r G r e e n that s o m e t h i n g 
similar may be pos s ib l e for es t imat ing the 
intake o f so l id f o o d . K n o w i n g that all ver
tebrates have m u c h the same concen t ra 
t ion o f s o d i u m in their t issues, h e a rgued 
that the uptake o f s o d i u m by an an imal 
eating on ly vertebrate prey shou ld p rov ide 
a measure o f the total quantity o f f o o d 
c o n s u m e d . 'Labe l l ed ' s o d i u m c o u l d b e 
in jec ted i n the f o r m o f a sah so lu t ion c o n 
ta ining the radioact ive i so tope s o d i u m -
2 2 . 

T h e t e c h n i q u e w a s tried o n cap t ive 
d i n g o e s and rabbits, and the d i lu t ions c o r 
related we l l wi th the amoun t s o f f o o d the 
animals ate. (Rabbi ts are no t ca rn ivorous , 
but the quantity and s o d i u m con ten t o f 
their diet were k n o w n . ) 

It gave very g o o d results t o o wi th c a g e d 
T a s m a n i a n d e v i l s arid n a t i v e ca t s 
(Dasyurus viverrinus). T h e nex t step wi l l 
b e to u s e it in the f ie ld. 

A f e w m o n t h s a g o D r G r e e n returned 
f rom a visit to the U n i t e d States, w h e r e h e 
ga ined expe r i ence wi th another i so tope , 
o x y g e n - 1 8 . H e plans n o w to use m o r e than 

o n e ' label led ' e l emen t at a t ime , and so 
calcula te an an imal ' s energy c o n s u m p 
t ion in the w i ld . 

T h i s k ind o f w o r k c o u l d hehyanswer a 
number o f e c o l o g i c a l ques t ions , s u c h as 
h o w m u c h m o r e energy animals n e e d in 
winter or w h e n lactat ing, h o w far predator 
number s affect the s ize o f prey popu la 
t i o n s , a n d w h a t m a y b e the c a r r y i n g 
c a p a c i t i e s o f r e s e r v e s m a n a g e d f o r 
wi ld l i fe conse rva t ion . 

Rare possum 

T h e necess i ty for suitable habitat is we l l 
illustrated by a smal l marsupial that hit 
the headl ines i n 1961 , at w h i c h t ime it had 
n o t b e e n seen for 52 years. Leadbeater ' s 
p o s s u m has b e e n f o u n d at abou t 50 p l aces , 
all wi th in an area o f on ly a few hundred 
square k i lomet res , and its prospects for 
survival were u n k n o w n w h e n M r A n d r e w 
Smi th o f M o n a s h Univers i ty b e g a n a re
cent ly c o m p l e t e d e c o l o g i c a l study o f the 
animal . 

O n e o f M r Smi th ' s first tasks was to trap 
l ive s p e c i m e n s , s o m e t h i n g that had never 

Different ways of getting about: the 
adaptive radiation of marsupial 
locomotion (red) parallels that of 
eutherians (green). Both these mammal 
groups also show radiation of other 
characters, for example teeth and diet. 

A sugar glider in flight. 

b e e n d o n e . Captur ing ag i le p o s s u m s that 
bu i ld their nests f rom 12 to 35 m above 
g round , e m e r g e on ly at n ight , and then 
spend m u c h o f their t ime i n the c a n o p i e s 
o f tall trees requires de te rmina t ion any
whe re , and d o u b l y so i n the central h igh 
lands o f V ic to r i a , w h e r e s n o w is an addi
t ional hand icap i n winter . After 8 m o n t h s 
his tally s tood at t w o , b o t h caugh t i n but
terfly nets. 

H e then hit o n the idea o f c l i m b i n g trees 
and setting traps at nes t entrances. S o o n 
h e was regularly ca t ch ing the m e m b e r s o f 
f ou r p o s s u m c o l o n i e s . H e fit ted e a c h 
animal wi th a c o l o u r e d reflect ive ear tag 
for ident i f icat ion by n igh t . 

M r Smi th f o u n d that a c o l o n y is a family 
g r o u p , cons i s t i ng o f o n e breed ing female 
w i t h o n e o r m o r e a d u l t m a l e s a n d 
youngs ters o f bo th sexes . E a c h c o l o n y de
fends several nests against the m e m b e r s of 
other c o l o n i e s . 

T h e p o s s u m s make their nests i n large 
h o l l o w m o u n t a i n ash trees, Eucalyptus 
regnans. A b o u t ha l f the nests so far f o u n d 
have b e e n in l iv ing trees and half i n dead 
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Leadbeater 's possums eat tree crickets 
all the year round. 

o n e s . T h e nests , w h i c h may b e 30 c m in 
d iamete r , are c o n s t r u c t e d o f s h r e d d e d 
m o u n t a i n ash bark. 

Leadbeater ' s p o s s u m s en joy a ca tho l i c 
diet. M o s t o f their carbohydrate c o m e s 
f rom plants . T h e y cu t smal l h o l e s i n the 
bark o f wattles and later return to l i ck the 
e x u d i n g sugary g u m , as w e l l as d r ink ing 
sap escap ing f rom plant w o u n d s inf l ic ted 
by insec ts . T h e y a lso ob ta in p lant sugars 
less direct ly in the f o r m o f h o n e y d e w , the 
waste p roduc t o f s o m e sap-sucking in
sects that c o n s u m e m o r e sugar than they 
need . 

T h e p o s s u m s turn to invertebrates for 
their prote in , hun t ing o n leaves and under 
bark for insects and spiders and reaping a 
harvest o f tree cr ickets all the year r ound . 

M r Smi th ' s study has ident if ied a threat 

Leadbeater's possum is threatened by an 
impending shortage of suitable habitat. 

All the known colonies of Leadbeater's 
possum occur in mountain ash forest 
east of Melbourne. 

l o o m i n g o n the p o s s u m ' s ho r i zon . T h e 
h u g e bushfires o f 1939 k i l l ed m u c h o f the 
forest. T h o s e dead trees that h o u s e m a n y 
o f the p o s s u m nests c a n n o t b e expec t ed to 
s tand m u c h l o n g e r , w e a k e n e d as they 
were by the fire, and the r eg rowth forest, 
n o w just over 4 0 years o l d , w i l l no t de 
v e l o p s u i t a b l e h o l l o w s f o r p e r h a p s 
another 80 years. 

B e f o r e l o n g the p o s s u m s c o u l d f ace 
several decades o f severe h o u s i n g short
age , espec ia l ly if the forest is no t m a n a g e d 
wi th their particular habitat requi rements 
i n m i n d . T h e p o s s u m s run and j u m p f rom 
tree to tree, and their speed and hun t ing 
ef f ic iency increase w i th the densi ty o f un
dergrowth . I n m o r e o p e n forest they travel 
less eff iciently, and M r Smi th be l ieves 
this c o u l d b e a c ruc ia l cons idera t ion dur
i n g winter w h e n f o o d c a n b e hard to f ind. 

Before long, Leadbeater's 
possums could face several 
decades of severe housing 
shortage. 

T h e part o f the fores t w h e r e L e a d 
beater 's p o s s u m l ives is s c h e d u l e d to b e 
clear-fel led, o n e area after another i n rota
t ion. T h e c h a l l e n g e to conservat ionis ts is 
n o longe r to identify the an imal ' s m a i n 
needs , but to ensure that suitable areas o f 
mature ash wi th th ick unders torey are 
always available. 

Road glider 

C l o s e study o f a relative o f Leadbeater ' s 
p o s s u m , the sugar g l ider Petaurus brev-
iceps, has revealed that it t o o thrives in 
particular habitats, a l though this animal 
has benef i ted f rom s o m e o f m a n ' s prac
t i c e s . M r G r a e m e S u c k l i n g , a n o t h e r 
M o n a s h Univers i ty z o o l o g i s t , has f o u n d 
the gl ider especia l ly n u m e r o u s in V i c t o r 
ian roadside verges , s o m e t i m e s on ly o n e 
tree w i d e . 

T h e gl iders feed o n insects and plant 
p roduc ts , wi th a specia l l ik ing for acacia 
g u m . T h e y a lso bite in to eucalypts to tap 
the f l o w o f s u g a r y sap f r o m s e v e r e d 
p h l o e m ducts . 

T h e roads ide strips o f vegeta t ion attract 
sugar gl iders because there the acacias , 
rarely grazed and regular ly burnt , regen
erate we l l . T h e strips therefore act as far 
m o r e t h a n b r i d g e s b e t w e e n r e m n a n t 
stands o f forest o n farmland. A c a c i a s need 
lire to st imulate ge rmina t ion , but in the 
farm stands burns are rare and the f e w 

seedl ings have a s t rong c h a n c e o f be ing 
grazed by s tock . 

M r S u c k l i n g f o u n d that the sugar gl ider 
popu la t ions i n roads ide verges were thriv
ing , un l ike the o n e i n a nearby 1 • 5-ha 
b l o c k o f w o o d l a n d , w h i c h apparently c o n 
tained on ly o n e female . B e c a u s e the g l id 
ers devour large number s o f insects , in
c l u d i n g s o m e that are agricultural pests, it 
may w e l l be to farmers ' advantage to apply 
M r S u c k l i n g ' s f ind ing to the m a n a g e m e n t 
o f their remnants o f w o o d l a n d . 

T h e conse rva t ion o f Austral ia 's marsu
p ia l s d e p e n d s o n t h o s e sc ien t i s t s and 
others w h o f ind these creatures intr igu
ing , cha l l eng ing , ' Y e a , wor thy to no te ' . 

John Seymour 
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