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Currori specics statrx: Vulncnble (ANZECC f99f). Ttr€.t€ned gfA Witdlife Consenretioa Act), A
nbepcics rc*rictod to Wed€rn Ar6tnli& Fcnqrly rbrmdant rod wide*read but now ree&ictod to 2 islead
ed 9 nrintrnd popuhtions. Prinery thnet is p,r€&tioo by foxcs end cets.

Erbitat requirtments rnd limiting frctors: ILbitrt is still intrct to $ryport populstions, provided exotic
predrtors rr€ conboll€d. Additionrl populrtions crn be estrblished if foxes sre controlled.

Recovcry Plan objective: Doqnjlisting to rerc within 10 years. Indefinite protection ofpopulations will
sdn bc r€quird.

Rccovcry criteria:
2 years - Esteblish exotic prodalor control. Complete suweys of sll populrtions !o determine abundance and
initiel ge,netic diversity. Er€ct gost?roof f€nce.
5 years - Suffrcient populetion increase rt Calvert Ratrge to dlow translocations of 50 anirnqls to pstuch
Islild.
l0 years - Expansion of nainland populetions until the lotsl number of adults exceeds 5000.

Actions needed:
The following actions will be overseen by a Recovery Team composed of people from CALM, ANPWS and
other organisations relevant to the rccovery process.
l. Exotic predrior control in meinland populations
2. Survey dl populations !o determile abundsrc€
3, Genetic analysis of all populations
4. Translocrtion - from Calvert R nge to Depuch Islnnd
5. Gostaroof fence on Ningaloo Stetion

Total estimated cmt of recovery (1991 prices in $000,s/year)
A C T I O N I z 3 4
YEAR

5 Totals

TC ESP TC ESP TC ESP TC
41.5 t7.3 67.6 32.4 18.0 tr.o
41.5 t7.3 28.3 13.0
41.5 t7.3 2E.3 r3.0
41.5 17.3 28.3 13.0
41.5 t7.3 40.8 20.2 11.5 11.5 24.3
t8.7 8.9 28.3 13.0
18.7 8.9 m.9 9.4
t8.7 8.9 28.3 13.0
rE.7 8.9 20.9 9.4
18.7 8.9 40.E 20.2 11.5 11.5

THE LIBRARY
DEPARTit,IENT OF CONSERVATIOI,I
& I-AND IV,IANAGEtIENT
WISTERN AUSTRAUA

TC ESP
134.7 75.3
69.8 30.3
69.8 30.3
69.8 30.3
l l8. l  64.8
47.O 2t.9
39.6 18.3
47.O 2t.9
39.6 18.3
71.0 40.6
715.4 352.0

ESP TC ESP

- !.u 7.6

]5's : :

is.a i.a i.eTOTAL 310.0 131.0 -17F
Totel cost (IC) and Endangered

Biodiversity benefits: Exotic
G€aetic snrlysis will permit
to quentiff some of the

41.0 41.0 24.3
@SP) contribution.

will aid the recovery of a firrther 3 endangered species.
on genetic variability. This is s unique opportunity
getetrcs.

of
aspects of
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1. INIRODUCTION

1.1 SpeciesDefinition

Rock-wallabies are found only in Australia and off-shore islands' and are not prcsent in
Tasmania or Papua New Guinaa (Sharman and Maynes 1983). Recent res€arch (Sharman er
al. L990, has r€r'ealed that rock-wallabies are a taxonomically diverse group and that
speciation is primarily a rsrponse to environment. A. Newsome (pers. comm.) has
h-]Tothesized tfiat predition by 

-dingos 
on dispersing rock-wallabies may have curtailed gene

flow between populations and thus accelerated speciation.

Currently 21 taxa of rock-wallabies arc recognised as species or subspecies and various
chromosbmal nrces arc recognized. The ances-tral karyotype is characterized by having 22
chromosomes urd derived species have arisen through chromosomal fusions and other
karyotypic changes.

The type specimen for Petogale lueralis lueralis (Gould) was described from Western
Austriiia iri t S4Z (Sharman and Maynes 1983). Common names for this species include
black-footed and black-flanked rock-wallaby. The latter name is preferred as this distinctive
feature is morc evident in the field.

1.2 Distribution

P, l. Iateralis is discontinuously distributed within Westem Australia from the wqstem
Pilbara, east to the Little Sandy Desert and south to Salisbury Island in the Southern Ocean
near Esperance. Fig. I illustrates the known sites where populations have been rec€ntly
confirmed.

1.3 Habitat Requirements and Prtferences

P. L lueralis does not favor any particular rock formation or typ€. It is found on rockpiles
which are sufficieqtty weatherA'or fractured to provide accei3 to shelter in the form of
caves, crevlces or nssures.

Rock-wallabies typically refeat to their shelter to avoid climatic extremes. They may be
found near or aloig water sources, but they are also found on sites where there is no
permanent source of free water.

1.4 Food

The wide dishibution of P. l. lateralis implies that it is an adapable species with a broad
nutritional niche. A wide range of grassef arc eaten: e.g., Triadia puigerc in the Pilbara
and Calvert Range to Poa sp. on Salisbury Island where, additionally, animals browse on
Acacia sp. sind it is a seientary speci*, it is obliged to eat wh:at is available; these
restrictioirs coupled with its wide:ranging distibution would compel the species to be a
dietary generalist.

1.5 Forner abundance

There is little documentation regarding former abundance. However, Gould reported_ that
rock-wallabies were 'very numerous along the Swan River especially near Tdyay'
(Sharman and Maynes 1983). In the wheatbelt of W.A., near Shackelton'_ the B€aton
family esablished h homestead in the early 1900s adjacent to a colony of P. lateralis. Arr
interfiew with Mr. Nigel Beaton 

-(now 
dec€as€d) revealei that the rcck-



BISCK.FI.ANKED ROCK-WALLA8Y.
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Figure 1. Distibdion ot the Elack-flanked Rockanallabv ( Petrogale tatenlis latentislin Western Ausgalia.
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walabies were trumercus for many yea$. IIe rccalled that he counted lfi) animals on one
occasion and the colony thrived unt'il the 1930s. By 1986 it was nearly extinct (Kinnear er
4L 1988).

1.6 hesent Abundance

A. Island Populations

Barrow Idand

Conqpicuously abundant in suitable habitat, which is of restricted distribution.

Salisbury Island

pgnspiquogsly abundant. In April 1982 Kinnear (unpubl. obs.) counted 70 animals on the
island^,^including a group of ll individuals. It was esiimated that the population was grearer
than 200.

Depuch Island

Population now extinct. kst known to be extant n 1962i confirmed extinct 19g2. Fox
implicated (Kfunat et al. in press).

B. Mainland Populations

Fortescue River

P. l. laeralis was collected in 1985 by P. Thompson (w.A. Agriculture protection Board)
who inadvenently caught a qrcimen in a dingo Fap near the F6rtescue River Road House.
Specimen identified from skull characters by D. Rltchener, Curator of Mammals, W.A.
Museum.

A site east of the Fortescue River Road House was visited by J. Kinnear and M. onus in
1986. Inspectio_n of the area revealed the presence of rock-wallaby scirts but scat density
was very low. Standard spotlight traverses rbsulted in the sighting of one animal.

Cape Range National Park

P. I. lueralis is now restricted to the gorges dissecting the westem escarDment. Densities
are variable, but at Yardie creek, in october 1991, l7-animals were sightid in 40 minutes
on standardis€d transects. south of the park on Ningaloo Station there are other
populations. The gorges are not deep and the rock-wallabies are concentrated in a smaller
area. Numben have increased since surveys began. rn 1979, one rock-wallaby was sighted;
itr 1987, nine were sighted per hour; a i99l iurvey yidded 22lhour on ttr6 sanaaioised
frnsect. These sightings suggest that the Yardie tieek and Ningaloo populations are
comparable in abundance to Nangeen Hill prior to fox conhol (see below). 

' '

$ieh densities of feral goas_ occul in the gorges containing the rock-wallabies on Ningaloo
Strtron. The cgmpe$tiye effect of the q9a1s on the roc-k-wllabies per se, and indirectTy by
their overgrazing of the vegetation, will be measured as part of'this pian (see Recovery
Action 2.21).

Calvert Range

Reports.of a rock-wallaby -populafion _ were confirmed in July 1985. scat densities in
localized arreas were relatively high and suggested that the popirlation was comparable in



d€osity to Nangean Eill and Sales Rock (see below) prior to fox control (Kinnar et al.
1988). Rock-wallabies wee sighted at a rate of 4/hour.

'  j  - :

By lune 1991 the population had declined. Fresh scats were less widesgead. A rock-
wattaby rvas trag*l'and subsequently released after a minor biopsy- for karyotype
determination. This revealed tbat the population was P. L loteralis (in prep). firee feral
cats were reaeatedly sighted living amongst the rock-wallabies. Only three rock wallabies
were sighted - a rate of l.5/hour.

IGlbarri National Park

Spotlight surveys in the Murchison River Gorge since 1979 have revealed that the
population damity is low. A sunrey in 1985 sighted no rock-wallabies. Another suwey in
June 1988 near Hawkeshead l-ookout resulted in one sighting. The population is thus very
low and may now be extinct.

Central Wheatbelt

Populations are found on five sites: Nangeen Hill; Mount Caroline; Mount Stirling; Sales'
Rock and Tutakin. A sixth site (Querekin) now supports a small colony translocated from
Nangeen HiJl.

1.7 Conservation Status of P.l.latemlis

The species is conspicously abundant on pristine islands lacking exotic predators. In the
case of Depuch Island, where it has been confirmed that the population is extinct, the
available evidence indicates that it was abundant prior to the introduction of the fox
(Kinnear et al. n press). Elsewhere, or on the mainland in the absence of exotic predaor
control, P. l. laeralis is rare or it exists at population levels well below the carrying
capacity of the habiat.

l.t IVIqior Factors Affecting Survival

The major factor affecting viability is predation by exotic species, namely the fox and
possibly the cat.
The predation factor has been identified by predator removal experiments (Kimar et al.
1988; and unpublished works). In all cases where predator control has been adequate, rock-
wallaby populations have increased significantly. This increase has occuned in disturbed
environments (e.g., wheatbelt of W.A.) and in an undisturbed island environment (P.
rothschidi; Dolphin Island, Dampier Archipetgo).

The wheatbelt colonies sewed as experimental populations to measure the impact of foxes
on rock-wallaby population dynamics (Kinnear et al. L988). The results are shown in
Figure 2. This indicates that when predator control is effective, numbers of rock-wallabies
rapidly increase

From 1990, fox con&ol was extended to all wheatbelt populations. Individuals from
Nangeen Hill were ranslocated to Querekin in 1987 to re-establish a population under fox
control. The translocation appears to have been successful as sightings have increased and
juveniles have been observed.

Predator removal experiments have also resulted in niche expansion by rock-wallabies, i.e.
utilization of a larger proportion of the habitat. Populations now occupy habiats previously
deoid to them by predaton, This signifies that in the absence of predator control,
populations of rock-wallabies currently exist h refugia which afford protection ftom
predation.
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unf. ortunateln these refuges do not provide enough security to allow rock-wallabies to
miuntaln viable populations. It is reasonable to infer that fox predation would bottleneck
populations. This in tum would promote inbrceding and the loss of genetic variability.

or ql"t significance is the realization that populations are mainained at such levels
r€gardless of the environment _ conditions. Thus,- even under conditions favouring
population growth, there would little or no increase in numbers a situation that would
increase the risk of extinction due to the intervention of dem6graphic and stochastic
environmental factors.

2. RECOVM,Y OBIECTTYES AND CRITERH

The management of the- lo^ng-t"tr sundvial_ 9! !. I, lueralis will be overseen by a
Recovery Team composed of personnel from CALM, ANPWS and other organisations ri,ith
relevent expertise. The recovery tem will rcport to the Executive Director-annually.

2.1 Recovery Plan Objective

Downlisting to rare within 10 years. Indefrnite protection of populations wiil still be
required.

22 Recovery Criteria

? yory - Establish exotirc. predator. control, Complete surveys of all populations to
determine abundance and initial genetic diversity. Ereit goat-proof fence.
5 year.s - Sufficient population 

-increase 
at cilvert nai'ge tb a[ow translocations of 50

animals to Deouch Island.
10 years - Eipansion of mainland populations until the total number of adults exceeds
5000.

It is our view that sufficient rock-wallaby_ habitat is still intact and therefore not a limiting
factor to their recovery. Supporting evihence is that wherever rock-wallabies have beei
proFtr?d from predators, they have increased. This response signifies that their niche has
not b€en seriousiy degraded or damaged.

3. RECOYER,Y ACTIONS

3.1 Exotic prtdator control

3.1.1 Island populations

Tlj populations on Barrow and !"Irlq.y Islands are not judged to be at risk; management
efforts will be concemed with minirnising human intrusio;s, ihe preservation'of the"habitat
and the ongoing exclusion of exotic predators.

3.1.2 Cape Pange populations

{ present predator conrol is. limied to I baiting/year, but this is unlikely to be adequae
@. Algar et al- wrs comm.). Therefore the biting will be extended to'a minimum bf 2
occasionvyear.(August-september and March-April) bver 500 kml around the populations.

Some.local residen!:.?p o.pposed to baiting.because they believe that it is affecting varanid
u:u)rrrry. rrus possrbrtrty ls currenuy berng rnvestigated.
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3. 1.3 Fortescue Population

lbe feasibility of dingo and fox control in conjunction with the Agricultural Protection
Board will be conside,red.

3.1.4 Calvert Range Pqlulation

D. Pearson (in prep.) has shown that the desert populations of rock-wallabies have
undergone a steady decline. In the last 4G50 yeani more than 80% of populations have
become extinct.

There has been much speculation about reasons for this decline, but little hard evidence
exists (Pearson, in prep), The exotic predator factor has not been tested, but could be
evaluated and tested in the manner proposed below.

The Calvert Range and surrounds should be baited for 5 years and the rock-wallaby
population monitored. Given that a sizable population response is observed, 50 anirnals will
be translocated to Depuch Island (which formerly carried the species) for safe-keeping.

The translocation step is necessary because of the cost and logistics of sustained predator
control in such a reinote setting. Depuch I. would require elotic prcdator manigement
periodically.

Given the successful implementation of bioconnol of exotic predators, the Depuch Island
population would provide a source population for recolonising the western desert regions.
This project would assure the future survival of this species for the region. Additionaily,
the experiment would document the effects of predator control and thus enhance our
undersanding of this subject.

3. 1.5 Wheatbelt Populations

Maintain baiting programs over all populations.

Costs of predator control (in 1991 $0{Xls)

9 l0 TotalYear I
Cape Raage

).u
Forlescue

8.8
Calvert Range

22.8
Wheelbelt

4 .9

22.8 22.8

4.9 4.9

22.8 22.8

4.9 4.9 4.9

5.0 5.0 50.0

8.8 8.8 88.0

2 3 4 5 6 7 8

5.0 5.0 5.0 5.0 5.0 5.0 5.0

8.8 8.8 8.8 8.8 8.8 8.8 8.8

4.94.94.9

114.0

49.0
41.5 41.5 41.5 41.5 41.5 1E.7 13.7 tt.7 1E.7 lE.1 310.0

3.2 Population assessment

All populations will be surveyed to obtain abundance data. These data will be invaluable as
an indicator of successfirl predator conaol and population recovery.

The populations at Cape Range and Fortescue could be assessed on the same trip. However
sepante trips will be required for the Salisbury and Barrow Islands, Calvert Fange and
wheatbelt populadons.

All mainland populations will be assessed annually. The Calvert Range population will be
assessed every 2-years after year 6. Island populatibns will be suweyeii eiery five years.

10



Cocts of populetion assessent (in 1991 000ft)
Y c e r l 2 3 1 5 6 7
B111.ow rdrnd; 2 p6ople, 7 dryr plus rirferea

5.9 - 5.9
Srlisbury Isbnd; 2 pople, l0 days plus b€licopier hire

6.6 - 6.6
C'{- Rrage; 2 poo'ple, 20 &ys.

l l .0 l l .0 1r.0 l l .0 11.0 11.0 l l .0 11.0 l l .0

45.0

86.0

54.0

l0

5.9

6.6

11.0

4.5

5.45.45.4

Totel

t7,7

19.8

110.0
Fortescuc; 2 poople, 7 &ys.

4.5 4.5 4.5 4,5 4.5 4.5 4.5 4.5 4.5
Cdved R&ge; 4 people, 30 tleys, year 1. 2 people, 12 deys, years 2,3,4,5,6,8 aad 10.

34.2 7.4 7.4 7.4 7.4 7.4
Wheetbelt; 2 people, 10 deys.

5.4 5.4 5.4 5.4 5.4 5.4 5.4
67.6 2t.3 2EJ 2E.3 .O.t 2t3 20.9 2E.3 20.9 .to.t 332.5

3.3 Genetic analysis

Prcliminary data (D. Groth and G. Hall unpubl.) indicate that it is possible to reliably
generate DNA fingerprints from rock-wallaby blood samples. Therefore each population
will be subject to a thorough analysis of intra- and inter-population genetic variation
initially and then after 5 and 10 years.

3.3.1 Island populations

The genetic diversity of these populations wiil be investigated for compafiItive purposes.
These populations have evolved a genotype adapted to a fragrnented and isolated existence.
They would be excellent colonizing stock in the absence of exotic prcdators.

The level of diversity should be investigated and used as a benchmark for mainland
populations.

3.3.2 CapeRange

The Cape Range and Ningaloo populations wiil be genetically asssessed in association with
the population monitoring (1.2 above).

3.3.3 Fortescue population

Genetic variability will be assessed during the survey of the species abundance.

3.3.4 Calvert Range population

The relatedness of individuals in the Calvert Range should be determined since this is the
most isolated extant population. Such an analysis could be concurrent with the population
monitoring (see 1.2 above).

3.3.5 Wheatbelt populations

These populations are now recovering from very low numbers. This is an ideal opportunity
to examine the effects of small population size on genetic heterogeneity and whether the
postulated Iack of variability has any detrimennl effects on population persistence.

11
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Costs of geoetic analysis (in 191 $m09

Year I
Ciea*ic testing; 12 populations x 20 animals/population x $5O/sample
t2.o
Cages; 20 @ $100 each
Consumables; needles, liquid nitogen,erc

Years 5 and lo 
18'o

Genetic testing; 13 populations x 10 animalVpopulation x $5O/sample

2.0
4,0

Trap maintenance
Consumables

6.5
1.0
4.o

Totat cmt of genetic anatysis ll:l*'

Costs associated with capturing the animals, labour, vehicle hire, etc included under
population assessment ( see 1.2 above).

3.4 Translocation

To Depuch Island from Calvert Range - see l.l above.

Radio telemetry equipment will have to be purchased to track the translocated animals as a
guide to their establishment.

Costs associat€d with translocations (in 1991 $000s)
I:bour, vehicle, etc to Calvert Range
(budgeted in 1.2 above)

Airqaft hire; Calvert Range to Depuch Island 2.2
Iabour, vehicle, etc to Depuch Island; 2 people , 12 dzys 7.1
Radio telemetry equipmeni 15.0
Total cost for translocations 24.3

3.5 Goat-proof fence on Ningaloo Station

There is a substantial number of feral goats on Ningaloo station and many animals use the
rock-wall:by gorges as overnight camps. This is causing severe overgrizing and habitat
destruction from dung accu^mulation. The owner of Ningaloo is willing io prov-ide liabour to
erect a fence around one of the main rock-wallaby gorges. A nearby !o196, also containing
rock-wallabies, will remain accessible !9 ggats. rnft iian ideal opporrurity to quantify thE
interactions between goats and rock-wallabies. The cost of a fenc6 is $7.6K. MAsurin! the
rgpact of goats o.n gtg rocft-wallaby populations will be undertaken during the surv{ of
Cape Range populations (see 1.2 above).

L2



4. TMTI.;EIUENTATIONSCHT-II(JIA

Trr&# Tuk Doecription

3.1 Pr€d8tor
cottol

3.2 po,pulatiotr
ArsessD€ot

3.3 Genetic
ral€ssm€nt

3,4 Trnslocstion

3.5 Goct-prcof
fence

5. BUDGET

1991 prices in $000'Vyear

1992 1993
41.5
67 .6
18.0

Priority

I

I

I

Fe.sibility

85r�

100 %

100*

85%

t00*�

2

)

Responsible Party

CALM

CALM

CALM/Ctutin
University

CALM

CALM/
Privaio landowner

Ite@f
3 .1
a 7

3.4
31 7.6

t994 1995
4r.5 41.5

:t.t ?t.t

t997 1998
41.5 18.7
40.8 28.3
11.5
24.3

1999 2W
18.7 18.7

:.0' ?"

TOTAI
18.7 310.0
.1O.8 332.5
11.5 41.0
- 24.3
-  7 .6

20or
18.7

:"

1996
41.5

?".'

TOTAL 134.7 69.8 69.8 69.E 118.r O.O 39.6 47.O 39.6 7l.O 7t5.4
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