
The knife-edge 
existence of a native rat 

'Man', complained Job, 'is of few days and full of trouble.' 
Had he not been 'born of a woman', but taken the form 
of a Northern Territory dusky rat, Job would have felt 
just as sore a need for comforters, for this animal's brief 
life is full of environmental adversity. 

T h e Terr i tory dusky rat has fash ioned 
for i tself a specia l ized ex i s t ence o n the 
l o w - l y i n g p l a i n s that f r inge the t idal 
stretches o f the meander ing rivers o f the 
Nor the rn Terr i tory , f rom D a l y R ive r in 
the wes t to R o s e River near the south
western co rne r o f the G u l f o f Carpentaria. 
M a n y rats must , s o o n after birth, take ref
u g e f rom hot , arid c o n d i t i o n s as harsh as 
those o f m o s t deserts. T h e n , a f ew m o n t h s 
later, c o m e s the m o n s o o n : the plains f lood 
and the rats m u s t a b a n d o n thei r dry-
season h o m e . 

T h o s e that survive these hardships are 
unl ike ly to expe r i ence them tw ice , as the 
term o f their natural life general ly ex tends 
for on ly o n e year. 

Qu i t e recently, t axonomis t s were refer
r ing to the Terr i tory dusky rat as Rattus 
sordidus colletti, r equ i r i ng it to share a 
spec ies wi th t w o other subspec ie s , the 
p lague rat (villosissimus) and the Q u e e n s 
land dusky rat, also k n o w n as the sugar
cane rat (sordidus). N o w e a c h o f these three 
has r isen to the rank o f spec ies , and sci
entists cal l the Nor the rn Terr i tory fo rm 
Rattus colletti. T o t h e G u n w i n g g u -
speaking peop les o f A r n h e m L a n d this 
an imal remains the m u l b u . 

Th i s rat was the largest caught during 
the entire study. A researcher is 
measuring the length o f its head. 

In all, seven o f the wor ld ' s 100 or so 
species o f Rattus may be c o u n t e d a m o n g 
our native fauna, a l though, compared with 
the marsupials , they s e e m to be relatively 
n e w Austral ians. 

Scient is ts suspect that a smal l n u m b e r 
o f immigran ts f rom the is lands o f I n d o 
nesia and Papua N e w G u i n e a may have 
f o u n d e d the A u s t r a l i a n rat dynas t i e s 
wi th in the last m i l l i o n years. By contrast , 
those g lobal seafarers, the b lack and b rown 
rats, c a m e wi th European man . 

T h e dusky rat takes its name f rom the 
dark, s o m e t i m e s b lack , hair o n its back . 
T u r n it over , and y o u wi l l often find grey 
or y e l l o w i s h fur underneath. W h e n fully 
g r o w n , a male ' s head and b o d y together 
may measure u p to about 210 m m , wi th 
the tail adding a further 170 m m to the an
imal ' s length . S u c h a ma le w o u l d w e i g h 
s o m e 2 1 0 g. Fema les s e l d o m reach qui te 
this size. 

Traps and tags 

T h i s rat first b rough t detailed sc ient i f ic 

i n q u i r y u p o n i t se l f by t u r n i n g u p i n 

abundance in r ice plantat ions. What c o n 
trolled the animal ' s numbers? C o u l d the 
dusky rat's popu la t ion exp lode to p lague 
propor t ions? 

F r o m 1 9 7 2 t o 1 9 7 6 , M r T r e v o r 
R e d h e a d o f the CSIRO D i v i s i o n o f Wi ld 
life R e s e a r c h studied a popu la t ion o f rats 
l iv ing bes ide the Ade la ide R ive r , near 
H u m p t y D o o , 55 k m s o u t h - e a s t o f 
D a r w i n . H i s c o l l e a g u e D r K e n t Wi l l i ams 
invest igated another p o p u l a t i o n at K a -
palga — s o m e 150 km to the east, o n the 
plains o f the S o u t h A l l i ga to r R ive r — 
f rom 1975 to 1978 . 

The rats make nests 
underground in the cracked 
clay. 

In bo th studies, the scientists laid out 
grids o f traps about o n c e a m o n t h . Baits, 
consis t ing o f small p ieces o f leather soaked 
in raw l inseed o i l , lured rats in to the traps, 
where they remained , uninjured, unt i l the 
researchers arrived at d a w n to w e i g h , 
measure , tag, and release them. T h e tag 
— a small metal c l ip attached to o n e ear 
and bear ing a n u m b e r — enabled the sc i 
entists to identify each individual shou ld 
it b e caugh t again. T h e scientists also 
recorded the sexual maturity o f e a c h rat 
( for e x a m p l e b y f e e l i n g fo r f o e t u s e s 
through the skin o f pregnant females ) . 

The plains flood 

T h e r e s e a r c h e r s have f o u n d that the 
Terr i tory dusky rat's life c y c l e depends 
very m u c h u p o n the weather , and there
fore varies f rom year to year — some t imes 
dramatically. H o w e v e r , a typical sequence 
o f events w o u l d be as f o l l o w s . 

D u r i n g the s u m m e r 'we t ' , the pla in 
gradually f l o o d s . Near H u m p t y D o o the 

T h e boundary between plain and 
wood land is sharp. 
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A diagram o f M r Redhead ' s study area 
near Humpty D o o . Each arrow marks 
the site o f a grid o f traps. 

sha l lower areas remain inundated for 3 
m o n t h s , and the l o w e r g round for up to 
twice this t ime. 

A s the soi l b e c o m e s wa te r logged , many 
o f the rats m o v e to the l evee banks and the 
edges o f the plain. T h e y shelter by day 
a m o n g grass tussocks and c l u m p s o f fallen 
sedge , e m e r g i n g by n ight to forage in the 
sha l l ow water. S o m e dig bu r rows in soft 
soi l above the level o f the water. A t this 
t ime o f year the bases o f grass stems or 
sedges make u p mos t o f the diet. 

Other rats retreat to the w o o d l a n d o n 
h igher g round border ing the p la in , feed
ing o n the g r o u n d and h i d i n g by day 
a m o n g l o g s and tree roots . 

T h e rat popula t ion dec l ines dur ing the 
wet season , but scientists have no t yet 
identif ied spec i f ic causes . 

In Apr i l or M a y , the dry season beg ins 
and the water subsides o n the plain. A s i f 
impat ient to return, the rats leave their 
s u m m e r quarters as s o o n as the soi l is suf
f ic ient ly dry. 

Natural burrows 

Cracks , o n average about 10 c m wide , soon 
appear in the baking clay, and the rats 
accep t these as natural bu r rows , shelter
ing there f rom the hot sun and c o m i n g out 
at n igh t to feed o n the grasses and sedges 

T h e Divis ion o f Wildlife Research 
studied Terri tory dusky rats near 
Humpty D o o and at Kapalga. 

g r o w i n g o n the plain. In the same way 
that many small m a m m a l s that l ive in 
deserts bur row underg round to escape the 
ho t , dry a tmosphere , so dusky rats find 
c o n d i t i o n s m o r e c o n g e n i a l in the c lay 
c rev ices . 

In the midd le o f o n e af ternoon in the 
dry season, D r Wi l l i ams r eco rded a shade 
temperature o f 36°C just above the surface 
o f the plain, but 60 c m b e l o w g r o u n d in a 
large c rack the the rmomete r read on ly 
2 9 ° C . A n d the relative humidi ty , a l though 
a mere 35 % above g round , turned out to be 
7 5 % in the c rev ice . Clear ly rats reduce 
their p h y s i o l o g i c a l stress — and particu
larly the los s o f p r e c i o u s water — by 
spend ing the dayt ime in a subterranean 
m i c r o c l i m a t e . 

T h e cracks offer m o r e comfor t ab le liv
ing at n ight , t oo . Early in the dry season 
overn igh t temperatures may d rop to 8 ° C , 
and scientists have found trapped rats stiff 
and inert w h e n the air temperature was 
a b o u t 2 0 ° C . T h e s e rats , w h o s e b o d y 
temperatures had dropped we l l b e l o w their 
no rma l 3 8 ° C — in one case to on ly 2 4 ° C 
— recovered as their body temperatures 
rose. 

A Kapalga trap site on the edge o f the 
plain at the end o f the wet season . 
In t roduced weeds make up mos t o f the 
lush vegetation in the foreground. 

In the c rev ices , however , the tempera
ture remains a lmost constant t h roughou t 
the day, standing at about 2 5 ° C at that 
t ime o f year. 

Breed ing begins s o o n after the rats re
turn to the plain, where they make nests 
u n d e r g r o u n d in the c r a c k e d c l a y . M r 
R e d h e a d found that 6 5 % o f all pregnan
c i e s o c c u r r e d in Apr i l . Ges t a t i on lasts 
about 21 days, and after on ly 3 m o r e weeks 
the y o u n g c a n already fend for them
selves. I n a favourable season, the females 
are ready to breed wi th in a remarkably 
short t ime — at the age o f o n l y 4— 5 weeks . 

In captivity, Terr i tory dusky rats pro
d u c e litters o f n ine or more y o u n g (moth
ers have 12 teats) and can breed in any 
m o n t h o f the year. I n the w i l d , weather 
c o n d i t i o n s usual ly restrict b r e e d i n g to 
relatively short per iods . Fur the rmore , a 
female can c o m e o n heat just after g iv ing 
birth to y o u n g ; thispost-partum oestrus en
ables her to bear a litter w h i l e she is still 
suck l ing the previous o n e . 

W h e n y o u cons ider all these features 
together — the large litters, short gener-

T h e same site 6 months later. T h e 
ground is littered with dry Pandanus 
fronds. 
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Living in a permanent wet season: the water rat 

A n o t h e r native rodent — and, l ike the 
dusky rat, a m e m b e r o f the family Mur idae 
— to have been accused o f c o m m i t t i n g an 
e c o n o m i c nu i s ance is the water rat. 

If K e n n e t h Grahame had set ' T h e W i n d 
in the W i l l o w s ' in Australia, Ra t w o u l d 
have been m o d e l l e d o n Hydromys crysogas-
ter, and i f the author had farmed in o n e o f 
the i rr igat ion areas o f N e w S o u t h Wales 
or nor thern Vic to r i a , Ratty m i g h t have 
turned his practical nature a little m o r e to 
u n d e r m i n i n g his ne ighbour s ' l i v e l i h o o d s 
and less to the mora l re form o f T o a d . F o r 
this Hydromys species somet imes d igs ho les 
in levee banks and a round water w h e e l s , 
upset t ing the f l o w in irrigation systems. 

T h e water rat and platypus are the t w o 
native m a m m a l s to have specia l ized in 
fresh-water l i fe . T h e rat l ives in lakes and 
rivers th roughou t the less arid parts o f 
Austral ia , in N e w G u i n e a , and o n many 
offshore is lands. It general ly l o o k s dark 
b r o w n above and pale — often o range — 
b e l o w , but bo th size and c o l o u r vary. 

In order to learn m o r e o f its habits and 
h e l p answer the q u e s t i o n w h e t h e r the 
species shou ld be designated a pest , Mrs 
Penny O l s e n (at the t ime Penny W o o l -
lard), M r W i m Ves t jens , and M r L e c k i e 
M a c L e a n , o f the CSIRO D i v i s i o n o f W i l d 
life Resea rch , began studying a popu la 
t ion at Griff i th, N . S . W . , in 1970. 

T h e y caugh t m o r e than 3 0 0 rats in o p e n 
wire b o x e s equ ipped wi th a treadle that 
c l o s e d the d o o r beh ind an animal o n c e it 
was ins ide . F i s h b o n e s , sardines, and the 
v i s ce ra o f d u c k s o b t a i n e d d u r i n g the 
shoo t ing season all made g o o d bait. F o r a 
c l o s e study o f the rats' b reeding b i o l o g y , 
Mrs O l s e n also kept s o m e animals capt ive 
in Canberra. 

T h e scientists particularly wanted to 
find out what water rats eat. H. chrysogaster 
has tidy table manners , d iscarding m o s t o f 
the indiges t ib le (and therefore identifi
able) parts o f its meals , and so m a k i n g a 
researcher 's w o r k difficult . H o w e v e r , the 
CSIRO team was able to c o n c l u d e that fish 
rank highes t as a regular major source o f 
food . 

T h i s wi l l c o m e as n o surprise to those 
anglers w h o have netted fish on ly to l o s e 
t h e m again to a hungry water rat. Nea r 
Griffith the ma in fish eaten turned out to 
be goldf i sh , m o s q u i t o fish, and Eng l i sh 
perch — all in t roduced spec ies , thriving 
in the loca l waterways. Insects cont r ibute 
s t rongly to the diet , t o o , e spec i a l l y in 
spring. 

O c c a s i o n a l l y a water rat wi l l take a bird; 

a w e l l - g r o w n rat is the heaviest o f all 
native rodents , and the size o f a smal l 
adult cat. T h e scientists f o u n d feathers in 
8% o f the s tomachs they examined . D u c k -
shooters , like f ishermen, f rom t ime to t ime 
lose their g a m e to a rat, and the an imal has 
been k n o w n to kill qui te large birds for it
self, i n c l u d i n g m u s k duck . 

Crustaceans , s u c h as yabbies , and spi
ders also featured in the list, a long wi th 
musse l s , f rogs , and the o c c a s i o n a l m a m 
mal . C a n n i b a l i s m , the researchers say, 
c anno t be ruled out . 

B e c a u s e p lant r e m a i n s , par t icu lar ly 
w o o d y i tems, l inger undiges ted for a rela
tively l o n g t ime in the gut , they may seem 
mis lead ing ly c o m m o n in the diet , but the 
study team did establish b e y o n d doub t 
that the water rat is not the total carnivore 
it has some t imes been made ou t to be . In 
winter, particularly, or w h e n alternative 
foods are scarce , the rats i nc lude a few 
plants in their diet. T h e o n l y spec ies the 
researchers c o u l d identify was the water 
fern Azolla fuliculoides. 

C o m p a r i n g different seasons and dif
ferent years, the scientists c o n c l u d e d that 
this rat shows great adaptability. It quickly 
explo i t s a transient f lush o f insects , and 
w i l l e v e n c o n c e n t r a t e o n h o u s e m i c e 
dur ing a p lague . It has been k n o w n to raid 
poultry runs and to he lp itself to fish offal 
f rom a cannery. A n d that p red i lec t ion for 
hunt ing in t roduced fish w h e n native fish 
abound mus t reflect a taste acqui red c o m 
paratively recently. 

T h e water rat breeds at a m o r e leisurely 
pace than the dusky rat. In her 5-year 
study o f captive s p e c i m e n s , M r s O l s e n 
found that females bore , o n average, just 
over three y o u n g in a litter, and p roduced 

about t w o and a ha l f litters e a c h year. 
Nea r ly 9 0 % o f all births c a m e dur ing the 
pe r iod September— M a r c h . 

In captivity, the y o u n g mature w h e n 
they are 4 - 8 mon ths o l d ; the females can 
breed for three seasons , unt i l they are 
about 3½ years o ld . 

A n d is the species a pest? M r s O l s e n 
thinks that bo th the n u m b e r s o f water rats 
and the damage they d o are probably over
estimated. T r a p p i n g has always revealed 
smal ler popu la t ions than l o c a l farmers 
suspected. P e o p l e s o m e t i m e s c o u n t ho les 
in banks , but d o no t always d is t inguish 
be tween those made by water rats and 
those excavated by yabbies or even foxes . 

O u t s i d e i r r iga t ion areas, water rats 
barely s e e m to i m p i n g e o n man ' s e c o n 
o m y , and the species is protected in all 
States, a l though farmers can obtain l i c 
e n c e s to take it where it b e c a m e s a pest. 

Water rats have even been turned to 
g o o d e c o n o m i c accoun t . D u r i n g W o r l d 
War I I , w h e n impor ted furs were scarce, 
their skins were made u p into coats , and 
f rom t ime to t ime p e o p l e have suggested 
farming the rats l ike m i n k s . T h e T a s m a n -
ian Depar tment o f Agr icu l tu re is explor 
i ng bo th the e c o n o m i c and the practical 
feasibili ty o f such farming. 

T h e e c o l o g y o f the eastern water rat Hy
dromys chrysogaster at Griff i th, N . S . W . : 
f o o d and feeding habits. Penny W o o l -
lard, W . J . M . V e s t j e n s , and L . M a c -
L e a n . Australian Wildlife Research, 1978, 
5, 5 9 - 7 3 . 

Reproduc t ive b i o l o g y and deve lopmen t o f 
the water rat Hydromys chrysogaster in 
captivity. P e n n y D . O l s e n . Australian 
Wildlife Research, 1982 , 9 (in press) . 
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ation time, and 'rapid-fire' production of 
young — you can easily understand how 
a dusky rat population may explode when 
the environmental conditions are just 
right. 

Mr Redhead has found that, as the dry 
season progresses, the rats rely more and 
more on sedge corms for their food and 
water. In January, during the wet season, 
these corms make up some 40% of the 
diet, but by October the proportion has 
risen to 85%. Rats eat insects in all sea
sons, too. 

The dry season brings its own particu
lar stresses, although these are not yet 
fully understood. Typically, rats abandon 
the edges of the plain a month or two into 
the 'dry, often concentrating in shallow 
depressions in the centre of the plain. 
Above the ground, their food plants grad
ually wither in the relentless heat, 
although the underground corms remain 
juicy for some time to come. 

By now, the days of the parental gener
ation of rats are clearly numbered. Growth 

Temperatures recorded at Kapalga early 
in the dry season. 

slows, the rats lose weight, their fur thins 
and becomes dry, and ticks increasingly 
infest their skin. By the end of the dry sea
son those rats that colonized the plain 
after the floods retreated have died, leav
ing the new generation to continue the 
species' precarious existence. Few indi
viduals live for more than a year. 

Responding to the weather 

As the seasons vary, so the rats respond. 
They may start bearing young earlier in 
the year or prolong their breeding season 
as environmental conditions permit. In 
some years the population expands at a 
dramatic rate, reaching a peak several 
times higher than that of most years. At 
other times the numbers 'crash' and very 
few rats turn up in the traps. 

Mr Redhead witnessed both an explo
sion and a crash of a population in the sec
ond year of his study. He found only 
moderate numbers of rats when he began 

trapping in 1972, but the following year 
breeding started earlier than usual, prob
ably thanks to a mild wet season that 
caused particularly minor flooding. 

Rats returned to the plain before their 
normal date, and some of the females be
came pregnant as early as March. 

Already off to a good start, the popula
tion received a further fillip from two 
atypical falls of rain during the normally 
dry season: 29 mm at the end of June and 
28 mm in September. Mr Redhead points 
out that at Darwin, where the climate is 
very much the same as at Humpty Doo , 
June rain as heavy as this comes, on aver
age, only once in 100 years, and such Sep
tember gaugings only one year in five. 
The combination is therefore rare! 

The rains encourage a good flush of 
grass, and the rats responded by extending 
their breeding season. However , the 
parental females took no part in this phase 
of the population explosion; having re-
colonized the plain and produced their lit
ters they suffered the normal h igh 
mortality. Young, swiftly maturing rats, 
born early that same season, pushed up 
the population by exploiting the unu
sually favourable conditions and bearing 
litters of their own. 

A similar rapid rise in population oc
curred at Kapalga in 1978, following a 
mild wet season and some dry-season rain. 
Dr Williams estimated that the density of 

If a long 'wet is followed by a 
harsh dry season, the rat may 
become very rare over most of 
its range for years. 

rats rose from 18 animals per hectare in 
May to 230 in August; over those 3 months 
the population doubled every 17 days. 

In these crowded conditions, the rats' 
behaviour changes, and some move about 
during the daytime, uttering high-pitched 
squeaks. 

Territory dusky rats are eaten by such 
predators as water pythons and the oc
casional death adder, and when excep
tional numbers of black-shouldered kites 
hover over the plain you know the rat 
population has reached plague dimen
sions. Then the rats may do considerable 
damage to any nearby crops and even to 
the electrical wiring of buildings when 
they abandon the plains as the rains begin. 

A Northern Territory dusky rat. 
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Soil cracks shelter the rats 

above ground in soil 
(°CO) crevice (°C) 

just before dawn 19.9 24 .7 
mid afternoon 3 5 0 24 .7 



In the dry season, the clay of the flood plain cracks. 

One of the Kapalga traps in late September 1978. Territory dusky rats nest 
underground in these natural crevices. 

The end of a plague 
F o r as l o n g as the favourable seasons c o n 
t inue, the rats wi l l remain abundant , but 
soone r or later their env i ronmen t wi l l i m 
p o s e o n e o f its pe r iod i c constraints , and 
then the p lague ends . 

M r R e d h e a d did n o t have to wait l o n g 
to see this happen. T h e p l ague year o f 
1973 e n d e d wi th record-breaking rains, 
and few rats survived that we t season to 
r e c o l o n i z e the plain in 1974. T h e s e bred 
as usual at the end o f the we t season . 

But then o n the n igh t o f D e c e m b e r 4 , 
m o r e than 250 m m o f rain swamped the 
plains as c y c l o n e Se lma passed by. T h r e e 
w e e k s later, the no to r ious c y c l o n e T r a c y 
b rough t further heavy d o w n p o u r s . P e o p l e 
saw hundreds o f d r o w n e d rats, and all this 
rain may we l l have r educed the popula 
t ion in less direct ways as w e l l . 

After this severe reversal in their for
tunes, the rats remained scarce for several 
years unti l 1978. In general , d e e p or pro
l o n g e d f l o o d i n g dur ing the we t season re

duces the popula t ion , and i f a l o n g 'wet ' 
is f o l l o w e d by a harsh dry season , the Te r 
ritory dusky rat may b e c o m e e x c e e d i n g l y 
rare over m o s t o f its range for s o m e years. 

T h e contrast be tween g o o d t imes and 
bad in the rats' env i ronment s h o w s strik
ing ly in the rates at w h i c h n o t on ly the 
popu la t ion but the rats themselves g r o w . 
F r o m his measurements o f trapped ani
ma l s , M r R e d h e a d c a l c u l a t e d that, o n 
average, a male o f 120 m m g r e w in length 
four t imes as fast in the favourable c o n 
di t ions o f 1973 as a similar ma le the fol
l o w i n g year, w h e n the rats had their backs 
to the e c o l o g i c a l wal l . 

W e i g h t measurements , t oo , tell a strik
ing story: a 60-g ma le in A u g u s t 1973 was 
putt ing o n we igh t at the rate o f 1% each 
day, but its 1974 counterpart c o u l d man
age on l y 0 • 1 % . 

It is less easy to explain another o f M r 
R e d h e a d ' s observa t ions — the shifting 
sex ratio. W h e n the popu la t ion at H u m p t y 
D o o was expand ing , f emales o u t n u m 

bered m a l e s , but pe r iods o f d w i n d l i n g 
numbers saw a surfeit o f ma le s . T h e s e re
lat ions he ld in bo th wet and dry seasons . 
It w i l l be interesting to see whe ther this 
is a lways true, or applies on ly to the par
ticular area under study. 

T h e ups and d o w n s o f Ter r i to ry dusky 
rat n u m b e r s d o no t resemble the rhythmic 
c y c l e s o f s o m e smal l m a m m a l s in the 
Nor the rn H e m i s p h e r e — the l e m m i n g in 
N o r w a y and Canada, for example — but 
f o l l o w inevitably f rom the irregular vari
at ions in the m o n s o o n a l c l imate . 

A population may explode 
when the environmental 
conditions are just right. 

M r R e d h e a d bel ieves that the survival 
o f the spec ies may wel l depend u p o n those 
few individuals that spend the wet season 
i n the w o o d l a n d s rather than o n the larger 
number s o n the levees , b e c a u s e , if the 
river is already s w o l l e n by heavy rain, a 
h i g h tide may f lood the levees . 

H o w , then, can w e s u m u p the e c o l o g y 
o f the dusky rat? In a c l ima te o f unpre
dic table ext remes , the rat l ives o n s o m e 
thing o f a knife-edge. In order to make the 
m o s t o f g o o d t imes wh i l e they last, the 
dusky rat has evo lved prof i l ic power s o f 
r eproduc t ion , g iv ing it the h ighes t pro
ductivi ty o f all the Austral ian spec ies o f 
Rattus. 

L i k e its c l o s e relatives the sugar-cane 
rat (R. sordidus) and the p lague rat (R. vil-
losissimus), the Terr i tory dusky rat is an op 
portunist, taking advantage o f all-too-brief 
f avourab le c o n d i t i o n s to b u i l d u p the 
popula t ion rapidly, p robab ly increas ing 
g e n e t i c d ivers i ty and m a x i m i z i n g the 
c h a n c e s that s o m e individuals wi l l sur
vive the nex t lean spell . 

A t K a p a l g a the work g o e s o n . U n d e r D r 
M i c h a e l Ridpath , m e m b e r s o f the D i v i 
s ion are invest igat ing aspects o f the e c o l 
o g y o f the district, and n o d o u b t this study 
wi l l t h row further l ight o n the dusky rat's 
pos i t i on in its c o m m u n i t y . 

John Seymour 
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