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THE RODENT GENUS PSEUDOMYS IN THI: ~RID ZONE

This paper will address the question of-the biology and

conservation of the rodent genus Pseudomys which presently

comprises 19 described and two undescribed species and ig the-
o 1
—

Since their arrival in Australia 5-10 million years ago, the

argest genus of Muridae in Australia.

distribution of Pseudomys species has been influenced by climatic
change, the burning and hunting practices of aboriginal man, and

now finally by the variocus effects of European settlement.

The present distributions of the 18 extant species of Pseudomys
suggest that it is unusual for two or more species to be found

together. Exceptions to this generalization include P. delicatulus

and P. nanus which are often recorded together in the Kimbterley,

P. albocinereus and P. praeconis occur together on Bernier Island,

and P. australis, P. hermannsburgensis and P. desertor overlap to

some extent in inland arid areas.

However, Pleistocene and Recent fossil deposits suggzest that

it was common for two or three species to be found together and
aithough it is difficult to be certain that they activelv
co-existed at any one time, it does susgest greater overlap

of their distributions in the past. More recent sub-fossil

eposits indicate that P. hermannsburgensis, P. shortridzel,

praeconis and P. desertor probably co~existed on Dirk Hartoe

d

P,
e Island, and that P. albocinereus, P. occidentalis, P. shortridgei
| and P. praeconis were present in the Jurien district prior to
E

uropean settlement.

Thus it appears that the Pseudomys species, like cther Austr.iin
rodent speciles, had more exterisive distributions than at prese .t.
Many appear to have begun their decline prior to Europe=zan settlemern
and reasons such as increased aridity, sea level changes ana tne
influence of aboriginal man through hunting and use of fire,

have been proposed for this decline.

Increasing aridity and reduction of forested arezs over the jast

40,000 years possibly contributed to the roduction ia rzuve o8



vhe three mesic zuecics Ly, 4§

and the extinction of aunother undeos: VLol adon
from western Victoria,

Dince Buropsar settlen in Auslrelio, poasi i

of Pseudomys have become extinct sud another dve spocies hove

continued to reduce theip distribution. consopvalion of i

rodent genus necessitates, not onliy = «nowlodze of Wb

present conservation stotus of the &

knowledge of their requirements which then leads to

standing of the rcasons for oneir past and prosent i

isbribucion,
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of Australia.
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Since most species of Pseudomys occur in arid or semi arid
habitats, it is not surprising that biological studies have

concentrated on species from these areas.

Survival in these areas depends on the interplay between the
physiology and behaviour of an animal and the performance of
some Pseudomys species in these aspects is comparable to the
much studied Notomys alexis. Under conditions of reduced

water availability in the laboratory P. australis and P.

hermannsburgensis are able to reduce their total water requirements

by up to 60% through a reduction in evaporative water loss; a
reduction of up to 90% of urine volume, an ability to concentrate

urine to a high degree, and reduced faecal water loss. Many are

i

L
% ,e{

v h; apable of surviving on seed alone in the laboratory.
‘ A“ﬂw’tV

However in the field, Pseudomys, like other Australian rodent
genera, utilize a wide range of dietary items and complete

granivory is not known. P. apodemoides eat seed, fruits leaf

and stem, as well as fungus, lichen and insects. P. nanus

and P. gracilicaudatus are almost exclusively grass and grass

seed eaters, while P. australis and P. desertor utilize seed,

green plants and insects in their diet. Studies on P. albocinereus

have shown that insects in the diet are important for maintaining

water balance during the summer months.

It would therefore appear that the urine concentrating ability

of tnese species is not related to a shortage of water in the

diet, rather than to compensate for the increased evaporative
water loss required for activity in the field.

! Psuedomys are predominantly seasonal breeders, although some
species exhibit the capacity to breed throughout the year providec
conditions are suitable. 1In post fire regenerating heathlanils

P. apodemoides breed all year round, however in mature heathlands,

tfemales are highly seasonal in their reproduction. This seasonality
in breeding is related to the flowering peak of the vepgetaation
and se3sons are not necessarily the same for two separate

populations of P. apodemoides. The arid zone species P. australis

/s
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and |, hermannsoursehisls respgond to Lrroguler Jomebibianm kg
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ané increese thelr numbers significently althouwh orulntion

do not approach bthe plazue properiions somobin d b
Fus musculus and Rabbus villosissinus. ™ f. H

Jurien breeds only during the spring
relatively constant population numbrers, wi:ilc more aridly.

istributed populations appcar more opportunisvic in Lheir

~

egding pattern, JIn the Kimberley,

give birth throughout the year, althou:h

reproductive activity towards the end of the dry acosorn,
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Most species have a jgestation period of 28-71 lays, on

cycle of V=10 days and litter sizes of -5, I'. nanug hoos @i

a reproductive strategy of rapid developwent ona reduccs jeropio

care with an oestrous cycle of 5-0 du;

O ooestoblon Lories Gl

¢? days and the young weaned by 21 duys.

Fost species of Pseudomys are sociel s oelally durin. oo
breeding period and aggregrate in Lheir cool, sumid surrow:.
This behaviour further aids waler conservaotion. . ooios Lo

do not occupy burrows, such as :. praczonic and Loeh

. abocinereus in some areas, live in Lvnnelo awd nes.y boneend

cense tussock prasses.  Speciss Lhoet live in weing for o oo

zroas such as 1. kicginsi pnest in reblin siwes ey tm i
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australis an

mere arid interior of Australia, whilc o

& ol
extinet throughout mosy of its ranie. 1, RS
recorded frca the FMoore wiver in w.i. i1l Yo

-

remains from the i"lincers itange

i. australis, V', d

16)]
¢S

area. Mus musculus remains were also prescab in

md 1t would appe that the decling of

e gould 7'-.._
its range has only occurred in the laot 100 FOHDS O S0,
e 1s a wW.A. Museum record of

1969, however some taxonomic confusion witi .

exlsts in the Nullabor region.
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The decline of many small and medium sizod moammels 1o bioc
wheatbelt was observed by Jhortridd e, in Lhe 4ctu's [ rior (o
any extensive prazing or clearing, and. introducti n of Toxus,
and rabbits.

It has been sugpested that ﬂhc mamwmals Lholt nove bocoms Ly
in the wheatbell were those unable to cope wibth the 2licrotion
in environmental palbchiness caused by chonscs in Lhe paoliorss
of fire resultingy from luropean occupalicn,

Lo shortridgei was last collectzd in the soubhorn wheatbelt in

T

1231, but has since been rediscoverad in wostern Victoria.
! has been demonstrated that this specics, s well as

. apodemoldes require the prosence of

%,
#E

2’» novachollandae, and
a number of plant species »ithin thoir hesth and shirubleond
habitat and the regular presence of Lhese is dependent wupon o
specific fire regime. Jietary studics indicste btuab tnose
species utilize a wide range of foods and the fire relaced
seral stage provides the nocessory divorse ond predictac)e [ooo
supplye
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“he proesent <nown  istribution of ie Ouoivrrnlolis In irorn
¢ight locations in bhe southern wheobbell, ablbiowh Jossil
end sub-fossil deposits suggest a wider Jisblrinsbicn winlorn

tegan conbrscting prior to suropean sebilops

surveys indicate toab this species is proboblsy nobt o ¥

as Initially thought. The preforved hebital for Lhisn woooi..
wppears to ve mid dense shrublands which huave nou beon Lurees
for at least 10 years. ‘The conservetion ol tlis soocics
depends on the prescrvation of Llar.» sreass of cuch vegetalbi on
0 that in the event of fire suitatle alicrnabiv. habitsl

is available for colonizstion., (2s=orve size orf ot least
2,000ha would appear necessary for Liis spocies' survival,
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L. albocinereus does not appear to huve reduced i%s overoll

distribution at all either prior tu, or Followin:, ruropcen
settlement. This species prefers hoeabh snd shrublsonds Lhoo
have not been burnt for at least six years, and is cauvaule
of survivng in areas of uncleared habilab as smoll as LS00k,
' This 1s possibly due to the nature of fires in its pralorro
~01Lb habitat, that is fires are not exiuensive and leove suiboble
Lahﬁi“ unburnt poiches in smaller totul wrcus. This is in conbr:

to the habitat of 1. occidentalis which Lumids Lo sur:ovi ro-

cxbensive fire pabtberns, thus necessit: Lin: lep oo e~ of

havitat for individuals to 'escupe! ‘o

Jhe ability of i. albocinereus ond . cooisent: I

wide range of diebary items wouls iurpii.cr onli

whililty to tolerate the effccts ¢f u=ooon Sebblor. n

e F g S ER VA e e o . w3 A e : v, Exm o on . Loy . .
retary speciniization wuld boe dilcotvone ooun ip s

~nvironment,
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The extensive clearing and burning for agriculture which
contributed to the decline of many species on thne inland rlains

of eastern and western Australia did not occur in the central
region. This region has, however, supported a cattle pastoral
industry since 1872, and the vegetation particularly the grasses,
on the preferred wocded sandplains and flood plain areas has been
altered considerably. The vegetation of the desert dunefields,
that is areas not grazed by cattle, has probably also been altered
over the last 100 years or so. Aborigines long emploved a
temporal and spatial mosaic pattern of light winter burns to
ensure a continuous supply of successional food plants and to assist
in hunting. With the concentration of aboriginal population

in a few settlements the timing,extent and frequency of fire

would have changed so that now infrequent but intensive summer

fires are more common.

Looking at the species from the central arid region individually,

P. fieldi is known from only one specimen collected near Alice
. . : . 5. centinved
Springs in 1894, and this species' decline must have-cceurred very

rapidly after European settlement. P. fieldi remains are acundant

in subfossil cave deposits in N.T. ¢ L e

“a LT N £ L H L~ s 'JV":" s.‘,-.\_ '(' t " . e : y
; o % } . 4
LU N R AR | ks - {

- k7 Sl b huty . o
P. australis occupy river flats, claypans and gibber plains,

\

that is areas preferred for cattle grazing. They also occupy
shallow burrow systems and these would be susceptible to
destruction by trampling. This species is unusual among Pseunomysc

s 1ts distribution comprises temporary colonies. Reasons riven

a
for this fluctuation in population numbers in a ziven loca%ion
include a natural decline in the moisture content of the diet
following & vegetation flush, and predation by owls. Witn the
introduction of cattle, and foxes and cats, this cyclic
population increase and decrease would hav:s been interruntad in
some areas as the vegetation changed and predationn pressure
increased. Local extinction would have occurred and the GUeCies

contracted its distribution to less disturbed nabitats.

P. desertor has also been recoried from a wide range of remuiLoern
but now appears restricted to undisturbeo areas such as latorit:c
breakaways and ungrazed dunefield areas. lin!ike P, austral g

tnis sphecies tends to be more solitary and is not feund in
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celoniec, and this behaviour may be vartially resoncnsitlie for jLs
apparent low numbers when compared with other species such as.

P. hermannshurgensis and Notomvs alexis from the same area,

P. hermannsburgensis has not contracted its raage to any great

extent since European settlement and it is now widesvread from
central Australia to the west coast. This species 1s gregarious

nd breeding is predominantly opportunistic following guod rainfall.

This species was initially called the Pebble Mound Mbuse, 28 this
specles was associated with burrows under mounds of pebbles haz
now been attributed to a newly described species P. chapmani.
Based on the distribution of disused mounds, this species!
distribution appears to have declined in the Pilbara, however
reasons for this are not yet apparent.

~ gy

TR s

Despite approximately 130 years of grazing by cattle, and the
presence of eight species of feral mamtal, the mammal fauna of
the tropical north of Australia has remained relatively intact.

Four species of Pseudomys are known from the Kimberiey,

P. nanus and P. delicatulus appear to be widespread =nd have

been recorded from a variety of habitats including sandy plateau
woodlands, river fringing formations and rugged boulder hatitat
in the S.W., northern and easfern porticns of the Kimberley,
Ancther as yet undescribed species of Pseudomys has been zollected

from several locations in the north Kimberlev, and F. hermannsburs-nsi-

bas been recorded from the more arid S.w. reglon.

There is no evidence to suggest that any of tinese Pseudomys
species have declined in numbers since the advent of +he pasLoral
industry in 1885. Some medium sized mammals nave become extiict
in the S.w. and eastern regions of the Kimberley, and this nos
been explained by the degradation of the riverine woodlands by
regular burning and direct and indirect crazing pressures of
stock in these areas. This s in contros: i the rsrassiang
country in the south of the continent whiae burning arg T i
pressure has contributed to The decline of MANY sma.ier Loocies
including Pseudomys.

Vi s
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Fire in the Kimberley quickly promotes regrowth of native shrubs

and grasses. P. nanus and P. delicatulus predominantly eat grass

ot

and grass seeds and being independent of free water are capable
of surviving away from watering points about which most habitat
destruction occurs. iany of the medium sized marsupialszs probabiy
depended upon waterholes for their survival. As we have seen
also, these Pseudomys are not restricted to only one habitat for
their requirements.

Both P. nanus and P. delicatulus are preyed upon by the dingo

and cat in the northern portion of the Kimberley however no
detrimental effect of this has yet been reported. The ability
to breed practically all year round and their small size would
tend to counteract this predatory pressure.

,m“:ggﬂsl

T It is now j;ry difficult (apd=dmprectienl to predict the present
day distribution and status of the genus Pseudomys if European
settlement had not occurred in Australia. It is clear however
that since their arrival in Australia some 5-10 million years
ago, Psuedamys have been subject to continuous habitat modific=aticn
by natural processes/Aboriginal man and European settlement.
Many species apparently began to decline prior to European
set-lement, however loss of habitat through a changse in the
f;r% reglime, extensive clearing and pastoral activities has
\eefta¥ﬁ1y contributed to the extinctiocn of one species, P. pouldi,

and the reduction in range of another five species.

It appears that many of the species that are now believed extinct
elther locally or throughout their distribution, became so very
quickly after European settlement in the area. For example

P. gouldi was collected at the Junction of the Murray and Darling
Rivers in 1856-57, approximately 20 years after European set lement,
and from the Moore River area in 1845, just as grazing activities
commenced. Similarly P. fieldi was last collected in 1894, approx-
imately 20 years after the pastoral industry commenced around

Alice Springs. To some extent these observations reflect the
frequency of collecting in these are=zs, but alsc indicate

that these species were extremely vulnerable to habitat charze.

/15



r—Ltmbsmua;&mgiyffhat the cat--has-been res sponsible- f@r“fﬁﬁwgyfinatimh-

Lthﬁ»—-introductlon of ﬂp@f’fbx«m o - o

/13
The role of introduced predators on the decline of Peeudomys
species has probably not been as grect as on some of the medium
sized marsupiais. Certairly predation would have compounded the
eftect of habitat degracdation, and I consider 1t significan. vhat
the four species of Pseudomys that Lhave not shown any distribation
contraction either prior tc or following European settlement

ie. P. delicatulus, F. hermannsburgensis, I'. slbocinereus #and

P. apodemoides, are all small rodents in the 6-3%0g weight

while the majority of those species which have contracted
range are larger, 40-%0g.

omuan O s
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£y Bseud@mzs frommlargen dslands and predation by-dingo and-«
cats-in-the- Kimberley does- not appear to have affected«%ﬁ@
dtstrﬁﬁution of P dellcatulus or P. nanus.-- Many of the mammalk
%peoles ~-Now extlnct in the wheatbelt begdn to dlsapppdr before”

el

Owl predation has bheen implicated in the fluctuation in numbters=

of P. australis and sub-fossil deposits sugpest that owls fed

on many other species of Pseudomys as well. Abcriginal hunting
and native cat predation of the now extinct undescribed Pseudzinys

species from Western Victoria has been proposed as a re:son for

this species decline.

Mus musculus is now widely d*q+r buted in Australis and occurs

17

in both uncleared and cleared areas. However Mus hes noct neen

shown to compete detrimentally with native rodents. Mus tends

£y

to colenize Tire disturbed arenss cariier than ©°. as bocinerou.

and I'. novaehollandiae, and where Mus and V. noveeholizneine

do coexist there is a strong dietary separat:on of the two,

with Mus tending towards insectivory, and Y. novaehol iandiecc

ending towards granivery. Even during plague situat!

did not compete to the exclusion of native rodents, in

wheatbelt,

It is possible that Mus musculus nlaguges could intpodice prestes

predator pressure on native rodents, a5 numbers of diuraal s

nocturnal birds of prey increase durins this situation,
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On the positive side, European settiement has resulted in an
increased knowledge of the genus Pseudomys Distribution patterns

both past and present are becoming more complete, amnd two new

specie%)P chapmani and P. pilligaensis have been deccribed in

the last five years. At least two more “DO&IE are knowu but

as yet undescrlbed Tne iﬁcf“arcd 1r+e“(‘l 1} our native f?uné Do
over the last 20-30 years has also resulted in three species of
Pseudomys previously thought to be extinct, to be rediscoverecd.

I refer to P. novaehollandiae rediscovered near Svdnev in 1667
s J o 9

P. shortridgei =@discovered in western Victoria in 1961, after

being known previously from only S.W. Western Australia, and

P. oralis rediscovered in 1969 after an absence of 120 years,

Our knowledge of the genus Pseudomys is far from complete. The
requirements of species, especially those witr restricted
distributions such as.P. praeconis, I'. occidentalis and F. cralis

must be known to enable reservation of suitable habitat. Detailed
survey work must continue to complete our knowledge of distribution
patterns of this genus.

——

la—summary, -i-t--appears that Pseudomys species with very Dpec1f1u
regquirements and a larger size have been mors prone to GXLJFCLJuP

I

eand-range reduction. The main causes of this would seem to be

S8

Jirect habitat degradatlon throuph the” agency of cledrtgg;

==

“P&Zlng an&’f1re)w1th predatlﬁﬁ Dlaywng & secondary POlr
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