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In  1984 the We€tern Austr . l ian Departnent  of  F isher ies and Wi ld l i fe

.s t .b1 i rb.d r  ucv pul l ic r t ion J . r i . .  ent i t led . t l rsrern Austr r l ian Wi ld l i fe

llanageoent Progranstr, with the publication of rtKangaroo llanageroent in

Western Austra l ia  l984rr  (Crook and Pr ince,  1984) .  This  ser ies is  being

continued by the DepartBent of Conscrvstion and Land Management, forued in

Uarch 1t85 throuth the amrlSamation of the ldildlife Branch of the former

Departoent of Ficheries anf l ' i ldlifr yith the lational parks Authoritv and

the Fores ls  Department .

This  publ icat ion rev ises and updates wi ld l i fe  l lanagement  programne No,  1,
"Kangaroo Management in WesEern Australia l984rt.
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8.2  Western  Grey  Kangaroo

q Determinat ion  o f  Cu l l ing  Leve ls
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10.  Management

Re fe rence s

Procedures

Tab les

1 .  CoNnerc ia l  harves t  aod

wes te rn  g rey  kangaroos

F igures

quota  de ta i l s  fo r  red
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Kangaroo in  Western  Aus t ra l ia  in
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Dis  t r ibu t ion  o f  the  Red

Rela t ion  !o  Land Use

D i s t r i b u t i o n  o f  t h e  W e s t e r n  c r e y
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l 5 ( l )  and Regu la t ion  5  (  c lanage l i cences)  o f  the  s ta te r  s  Wi ld l i fe  Conserva t ion

Act and Regulations. This management Program refers to three of those

species,  the Products

with the conmonvealth

I n p o r t s )  A c t  1 9 8 2 ,  v i z :

Red kangaroo

Western greY kangaroo

Euro

The agile wallaby ( Macropus agiLis )

products are not  exPorCed overseas

further in this Progr€rm.

T h e  r e m a i n i n g  e i g h t e e n  s p e c i e s  a r e :

Long-nosed Potoroo

Broad- faced Potoroo

Brush- ta i led  be t tong

Bur rowing  be t tong

Spectac led  hare-wa l labY

Rufous hare-walIabY

Banded hare-wal labY

Nor thern  na i l ta i l  rde l  laby

Crescent  na i l ta i l  wa l laby

Black- f ooted rock-wa1labY

Rothsch i lds t  rock-wa11abY

Shor t -eared  rock-wa l laby

l{arabi

Nabar lek

Tarutrar rtallabY

I' le s lern brush wallabY

Ant i lop ine  wa l la roo

Quokka

of  wh ich  are  expor ted  f rom Aust ra l ia  in  accordance

Wi ld l i fe  Pro tec t ion  (Regu la t ion  o f  Exporcs  and

Mact"opus rufus

MacT'opus f uli'gi.no sue

MaeT,opus robustus

is  subjeet  to  oPen seasons but '  as i ts

f rom th is  State,  i t  is  not  deal t  v i th

Potovous trLda.etglusT

(presumed ext inct  in Western Austral ia

but survives elsewhere )

Potoroua platyopsT'2

( presumed exlinct )

Bettongia peniei1'Lat
7

1 9

Bettongia Lesueut'- "

Lagot chestes consPi cilLatusT
1 9

LagoTcheates nlrauDua'
1 . 2

LagostTophus f  aacLd'rus'

Ong eho gal ea ungui'f era
1 t

On!4chogaLea Lurlata '

(presuued ext inct )
1

Pet'Pogale LateraLis-

P etr'o gal e'no ths chiL di

PetrogaLe bnachYoti.s
.1

Petr.ogaLe burDT.ageL

Peradorcas coneiTTna
. . 7

MacTopus eugenLL

Macropus inna

Maeropus anti-l. oqi.nu I

Seton'tt braehYurws
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Refer r ing  to  the  red  kangaroo,  wh ich  spec ies  is  harves ted  in  by  fa r  the

la rger  numbers  o f  the  two ( red  kangaroo and euro) ,  the  ob jec t ives  o f  the

prograu were  s ta ted  by  Arno ld  (1970)  to  be  as  fo l lows:

"1 .  To  conserve  the  red  kangaroo so  tha t  there  is  a lways  a  subs tan t ia l

popu la t ion  in  the  Sta te  and to  keep s tocks  be lov  pes t  p ropor t ions .

2 .  To  a l low the  red  kangaroo popu la ! ions  to  be  ra t iona l l y  exp lo i ted . ' r

In  surnmary ,  the  program ins t i tu ted  in  1970-71 arose f rom the  dua l  need to

cont ro l  popu la t ions  and ra tes  o f  na tura l  inc rease,  so  as  to  l im i t  damage to

pas tures  and c rops ,  and to  l im i t  the  consequent  exp lo i ta t ion  o f  kangaroo

p o p u l a t i o n s  w i t h i n  b i o l o g i c a l l y  s o u n d  l i m i t s .

Dur ing  the  per iod  1960-65 the  then unregu la ted  kangaroo pe t  meat  and a l l ied

dry  sk ins  t rade in  Western  Aus t ra l ia  may have caused a  peak  harves t ing  ra te

o f  100 000 -  150 000 an imals  o f  a l l  spec ies  ( red ,  euro  and western  grey

kangaroo combined)  in  any  one year .

Exp lo i ta t ion  o f  the  th ree  spec ies  o f  kangaroos  now sub jec t  to

commerc ia l i sa t ion ,  i s  a  long one da t ing  back  to  the  ear ly  years  o f  European

set t leoent  o f  Western  Aus t ra l ia .  I t s  h is to ry  has  been documented in

c o n s i d e r a b l e  d e t a i l  b y  P r i n c e  ( 1 9 8 4 a ) .  B a s e d  i n i t i a l l y  o n  p r o d u c r i o n  o f

sk ins  fo r  expor t  a0d la t te r ly  on  a  combina t ion  o f  sk in  and pe t  meat

p r o d u c t i o n ,  P r i n c e ' s  s t u d y  s u g g e s t s  t h a t  t h i s  e x p l o i t a t i o n  h a s  d o n e  l i t t l e

to  harm the  conserva t ion  s ta tus  ( i .e .  the  long- le rn  s tab i l i t y  o f  d is t r ibu t ion

aad popu la t ions)  o f  the  w i ld  popu la t ions  invo lved.

Af te r  I965,  and par t i cu la r ly  in  the  f ina l  th ree  years  o f  tha t  decade,

however ,  the  pe t  neat /sk in  indus t ry  expanded and became more  heav i l y

dependeo!  on  red  kangaroos .  H i ther to  g rey  kangaroos  and a  few euros  were

taken,  the  take  o f  the  la t te r  a lways  be ing  very  smal l  because o f  i t s  h i l l y

and la rge ly  inaccess ib le  hab i ta t .  T rade in  red  kangaroo carcasses  and

sk ins  by  loca l  dea le rs  fo r  the  per iod  1967-1970 vas :

L967

1 9 6 8

1969

1970

175  000

175  000

400 000

275 000

1 0
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Work ing  Par ty  on  Kangaroos  se t  up  by  the  respec t ive  Sta te  and Connonwea l th

Government  Min is te rs  a t  the i r  meet ing  in  Me lbourne on  9  March  1973,

The grey  kangaroo management  p rogram,  based on  the  dec la ra t ion  o f  l im i ted

open seasons on  the  shoot ing  o f  g rey  kangaroos  by  landowners  on  pr iva te

land in  cer ta in  Loca l  Author i ty  a reas ,  has  subsequent ly  been ex tended to

inc lude pr iva te  lands  in  Loca l  Author i ty  a reas  spec i f ied  in  the  Schedu le  f ,o

the  no t ice  pub l i shed in  the  covernment  GazetLe  o f  2 l  Noveuber  1980.  The

l im i ted  open season prov is ion  supp lenents  a  sys tem fo r  i ssue o f  "Damage

L icences ' r  permi t ted  under  Sec t ion  15  o f  the  Ac t  and Regu la t ion  5 .  The

la t te r  con t inues  in  Sh i res  no t  covered by  the  l in i ted  open season

p rov i  s  ion .

The d i f fe rence in  approach be tween red  kangaroo management  on  the  one hand

and grey  kangaroo management  on  the  o ther  i s  tha t  the  la t te r  was  des igned

fundamenta l l y  to  respond to  spec i f i c  damage s i tua ! ions ,  i t s  purpose be ing

to  permi t  landowners  to  cont ro l  g rey  kangaroos  wh ich  are  on  the i r

p roper t ies  and wh ich  are  perce ived to  be  d isadvantag ing  agr icu l tu ra l

p roduc t ion  by  the i r  g raz ing  o f  pas tures  aod c rops .  In  the  case o f  red

kangaroos  in  pas !ora1  range lands ,  the  purpose was to  cont ro l  the i r

popu la t ions  and ra tes  o f  na tura l  inc rease in  o rder  to  mi t iga te  damage,  as

we l l  as  respond to  spec i f i c  damage s i tua t ions .

Grey  kangaroos  are  taken by  l i censed,  p ro fess iona l  kangaroo shooters  under

the  separa te  au thor i ty  o f  damage l i cences ,  Landowners  may a lso  acqu i re

damage I i cences  and tags ,  so  permi t t ing  carcasses  o f  an ima ls  taken to  enEer

the  process ing  t rade.  The commerc ia l  use  o f  g rey  kangaroos  is  sub jec t  to

fagg ing ,  l i cens ing  and quota  cont ro ls  s imi la r  to  those app ly ing  to  the  red

kangaroo and euro .

Approx imate ly  40  percent  o f  the  or ig ina l  range o f  the  grey  kangaroo l ies

wi th in  tha t  par t  o f  the  Sta te  vh ich  has  been deve loped fo r  in tens ive

agr icu l tu ra l  p roduc t ion .  Much hab i ta t  in  th is  a rea  has  been a f fec ted  by

c lear ing .  Crey  kangaroos  pers is t  in  bush land " is lands ' ,  and rnarg ins ,

however ,  f rou  wh ich  the i r  incurs ions  on to  fa rn lands  are  f requent ly

perce ived as  damaging  to  the  in te res ts  o f  landowners .

The bas ic  a in  o f  the  grey  kangaroo management  p rogram is  to  ma in ta in  as

h igh  a  popu la t ion  o f  the  spec ies  as  poss ib le ,  no t  on ly  in  a reas  where  i t s

L2



TT

. A] }IPI }A

PrrP stfBd IBuoTteu foJ ffa1rq-lsuodsal SurAEq s.laf srurR d.rolrrral pu" elefs

'qf 
leaauouog IIp Jo Pasodnoc sa sralsrurl{ uorlBAJasuoC arnleN Jo Irf,unoC aqJ+

. ( 016I ) PTourv

.tq uAop prpl salaff,afqo agt lo fEqf of IPcrluaPT dlreeu sr f,ueual"ls aqf Jo

aauas aqJ lBql SuJfou 'uerEord luauaEeueu oo:e3uer1 uEaTBlfsnv urelsall aq?

Jo sa^rfJafqo aql Jo luaoralels TBIIuoJ " sB pafdoPE uaaq 6eq turp:oa srql

Pu31faqlo uo soo:etue1 ;o

' 
lrsacr]JErd luaBaSEUPO!

slf,aJJe snol.lafaIaP aqf uTefuoc of

pup :aaSupr lernfBu rraqf ra^o soole8uelJo suoJfPTndod ureJurern ol

lo surlvr aqt ss^rE E86I fErt ur +s.ralsTu-Ill

aqt {q PesroPua (')'n'iI'N) soorBEuBx roJ

:aq of r,f,usuaEeuPt^l ooJeSuex

uorle^lasuoS arnfBN JO I 
.I Cunoc

tuaEatpuBtil fo rlPIiI IPuo]f€N aqJ

nYleoua {slulevllvt{ ooweNwrF.r. do sluv ffil to rNelurvrs rvr{EoJ

aql ur sanTBA aIIIPIIA PUE asn Pu"I

fo fuauqsrlqEfsa aqf fsrssP of Paure

aql Io aJuslalof SurEErnoJua aEIl

soofp8ue{ ,(a:3 ateueu ,{eu s:auoopuel

'e?BfS aqf Jo sPar" IBrnllnsr.rtE

uaaAlaq drqsuorlela: 3ur1se1 'aIqPfs B

sBq uEfSord aqf 'soorEEuEI 
Jo aJuasefd

auPs aqt fB pue 'PueI uAo rraql uo

,{e|! aqf uo suorlJTJlsar Sursrmrurur .{g

u'uo?4plndoa payrDl4 wD pa$unT fr1Tonuv+uoc n

sp +ou WD - starzeta ot r{farxue aTqBl}llsnf asnEc Plnot^ uBqf {fasueP .laao I

e fB lnq '1arra1 ,(lrrer a^oq" lP e^r^rns ol PaAoIlP aq plnoqs sooretuex

fPqf, PaPueuurof,a J'C'v aql qtTqA uT ?'oN uoalef,TIqnd IBuorsPrc0 sll ur

(0/6I alllIrtEU) uolfepunoJ uortE^rasuoC uerlPrlsnv aql ,(q PasodoJd f,Bql of

lpJrtuaPr sr rtrEJSofd srqf Purqaq ,(qdosollqd aq1 'sPue1 Paou€] fla^rsuaf,ur

Io surt.reur aqt uo PuE (tL6I acurr.al puP 33nq51 puPT pauAo-fTafe^r.rd

paJEaIcun ur osle tnq 'aEue: s?T uJqlTA sa^rasau alnlPN puB slred

IeuortpN 
'sfsaJoJ alEls JO SParE a^rsuafxa ur se qJns 'alntas sT lslIqEq



OF TEIS PAPER

The ob jec t ives  o f  th is  paper  a re  as  fo l lows:

1 .  To  re -document  the  Western  Aus t ra l ian  kangaroo management  p rogram

a c c o r d i n g  t o  t h e  g u i d e l i n e s  s e t  o u t  i n  t h e  N . p . M . K . ,  t o  w h i c h  i t  i s  a n

annex,  re -s ta t ing  and,  where  necessary ,  updat ing  the  docuEenta t ion  o f  the

program by  Shugg and pr ince  (1973)  and by  Crook  and pr ince  ( f9g4) .

2.  To demonstrate that  Lhe cont inu ing l lestern Austra l ian kangaroo
management  prograo ( r970/7J,  as amended) conforms to guidel ines la id  down in
the N.P. l , l ,K.  and is  a manageEent  program sui table for  approval  by the
responsib le corunonweal th Min is ter  for  the purposes of  sect ion 10 of  the

Wi ld l i fe  Protect ion (Regulat ion of  Expor ts  and Imports)  Act  1982.

The descr ip t ion of  the Western Austra l ian kangaroo management  prograur

below,  fo l lows that  set  out  in  sect ion 3 ( rmplementat ion)  of  PART A of  the

N.P.M.K. ,  deal ing in  order ,  wi th  in forrnat ion under  the headinss:

Ef fec ts  o f  land  use on  kangaroo hab i ta t  and popu la t ions ;

Assessment  o f  kangaroo popu la t ion  t rends ;

Determinat ion  o f  cu l l ing  leve ls ;  and

Manageuent  p rocedures .

DISTRIBUTION OF KANGAROOS AND THE EFFECTS OF I.AND USE ON KANGAROO

AABITAT AND POPI'LAT IONS

7 .

7.1 GENERAL CONS IDERATIONS

Unl ike the vast  major i ty  of  nedium to larger-s ized ( i .e .  those in  the 50 g
-  5 kg c lass and larger)  marsupia ls  in  L lestern Austra l ia ,  ruany of  which are
ext inct ,  near-ext inct  or  ser iousLy reduced in  range and nunbers s ince

European set t lenent  (Burb idge and McKenzie,  unpubl ished dala presented at

ANZAAS, 1983) ,  the d is t r ibut ions and populat ioos of  the kangaroos which are

L 4
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of  Texas  and one th i rd  the  s ize

and abundance of kangaroos have

advantaged. by human land use.

Sorue 5 .72  o f  the  Sta te

as ide  as  Nat iona l  Parks

Ehese areas ,  as  ve l l  as

land,  coota in  s ign i f i can t

Uni ted States,  the

unaffected and in

of  the  eo t i re

been a t  Leas  t

occur rence

sortre areas

or  uore  than 14  n i l l i on

and Nature Reserves as of

subs tan t ia l  a reas  o f  S ta te

popu la t ions  o f  kangaroos .

hectares,  had been set

30 June 1985.  Many of

Forest  and other  publ ic

lJhat follows is documentation of a uanagement prograo which has been in

opera t ion  in  Western  Aus t ra l ia  fo r  a  per iod  o f  l5  years  and wh ich  has

demonst ra ted  i t s  e f fec t i veness  in  te rms o f  i t s  ob jec t ives  in  tha t  t ime.

Writing as members of a courunity whose primary interest is the conservation

of  w i ld l i fe  in  a l l  i t s  fo rms,  we wou ld  add a  persooa l  foo tno te  Eo th is

io t roduc t ion :  Wou ld  tha t  the  res t  o f  our  fauna in  Western  Aus t ra l ia  and

e lsewhere  cou ld  be  as  we l l -served by  a l l  fo rms o f  human a t ten t ion ,  f rom the

use of their habitat through the management of their populations to the

v ig i lan t  overs igh t  o f  the i r  in te res t  by  an ima l  we l fa re  and conserva t ion

movements, as are the larger kangaroos.

7.2 RED KANCAROO

Red kangaroos occur in

approxi rnare ly  75 perc en t
,

I  900 000 kn- .  F igure

Austra l ia  in  re lat ion to

la id down in  the N.P.M.K.

varying density over a range which occupies

o f  the  Sta te ,  tha t  i s ,  an  area  o f  approx imate ly

I shows the range of red kangaroos in Western

land use.  A  descr ip t ion  o f  tha t  range in  te rms

fol lows :

a.  Area where habi tat  is  re lat ive ly  unal tered and the species '  populat ions

have been largely  unaf fected.

Near ly  hal f  o f  the range of  the red kangaroo (900 000 t  
2 ;  

i "  too ar id

to suppor t  any pastora l  and agr icu l tura l  act iv i t ies.  Consequent ly ,  i t

has been relatively unchanged by European uan. The occurrence of red

kangaroos in  th is  area is  widespread and the populat ion natura l ly

sparse for  the oost  par t .  Hunt ing for  food purposes by Abor ig inal

people takes p lace,  as i t  has in  the past ,  par t icu lar ly  in  the v ic in i ty

of  establ ished cornrnuni t ies and out  s tat ions.
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b . Area where i t  is  expected that  (a)  wi l l  cont inue.

There  is  no  l i ke l ihood o f  the  sEatus  o f  the

the red kangaroo changing in the foreseeable

above part of

fu ture.

the range of

Area l rhere  fu tu re  major  bab i ta t  changes are  l i ke ly  to  occur .

d .

No major  changes can be  an t ic ipa ted

of the range of the red kangaroo.

south-westera and southern l inits of

and e. Area lrhere habitat has been

have been s igni f icant ly  reduced I
a l tered to the extent  that  i t  is  no

No s ign i f icant  area.

. ia the foreseeable future over most

Minor changes in land use on the

the raoge are pos s ib le.

a l te red  and the  spec ies '  popu la t ions

and area  where  hab i ta t  has  been

longer  su i tab le .

f .  and g ,  Area  where  cur ren t  land  use has  improved the  hab i ta t ;  and area
where  land uses  are  adverse ly  a f fec ted  by  the  des ignated  spec ies .

This area largely  corresponds to the shrubland pastora l  areas in  the
southern hal f  o f  rhe state (Jennings et  a l .  lg7g,  F ig.  4)  where
sheep-graz ing is  the main land use.  I t  is  about  600 000 k 

2 
i '  ar"a,

inc ludes the most  favourable par ts  of  the range of  the red kangaroo,
and encompasses areas l rhere the natura l ly  h ighest  densi t ies of  the
spec ies  have probab ly  a lvays  occur red . Comerc  ia  t  harvesEing  is
confined to this area where stock and kangaroos share the rangeland
p a s c u r e s .

7.3 WESTERN GREY KANGAROO

Figure 2 shows the range of the grey kangaroo in relation to rand use in
Weslern Austra l ia .  As can be seen,  a consid.erable area of  the habi tat  o f
the grey kangaroo has been lost  to  the species as a resul t  o f  c lear ing for
agr icu l ture and development  for  industr ia l  and urban land use purposea.  At
the Eime of the earlier documentation of the manageBent program (Shugg and
Pr ince 1973)  the area of  agr icu l tura l ly  developed land.  was 13 .740 000 ha.
This  had increased ro approx ioatery 16 500 000 ha io  r9g5.  The increase
inc ludes c lear ing both of  prev iously  and newly a l ienated lands.
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I{o development of the area above is foreseen.

c.  Area \ rhere future uajor  habi ta t  changes are l ike ly  to  occur .

A

at t rac t  w idespread changes o f  land  use in  the  fu rure .

Area vhere  hab i ta t  has  been a l te red  and the  spec ies ,  popu la t ions  have
been s  ign i  f i can t  l y  reduced.

A cons iderabLe par t  o f  the  southern  and south_western  f r inge  o f  the
range has  been c leared  fo r  agr icu l tu re .  However ,  th is  was probab ly
never  a  very  s ign i f i can t  par t  o f  the  range o f  the  spec ies .  The area
conta ins  ou t l ie rs  o r  re l i c t  popu la t ions ,  many o f  wh ich  are  nor l  i so la ted
by  la rge  t rac ts  o f  a l iena ted  and c leared  1and.

Area where  hab i ta t  has  been a l te red  to  the  ex ten t  tha t  i t  i s  no  lonser
s u i t a b l e .

No s igui f icant  areaa are , l . ike ly  to

euros is  d iscont inuous and genera l ly

rocky outcrops and the highlands.

Vi r tua l ly  none.  In  the main,  the
nei ther  amenable to  nor  su i tab le

deve lopment.

be deve loped.  The

res t r i c ted  to  I 'hard f l

popu la t ion  o f

This type of  land is

c o u n t r y ,  i .  e .

u n l i k e l y  t o

natura l  hab i taE o f  the  euro  is

fo r  agr icu l tu ra l  and pas  Eora l

Area where  cur ren t  land  use has  ioproved the  hab i ta t .

Ea ley  (1967)  records  tha t  changes in  the  env i ronment  caused by  sheep
farming favoured the  euro^  popu la t ion  in  the  p i lbara  d is t r i c t  (c i ted  by
Ea ley ,  p .10 ,  as  50  000 l im ' ) ,  Ea ley ,  s  hypothes is  thar  the  sheep- induced
spread o f  sp in i fex  and the  prov is ion  o f  water ing  po in ts  benef i t tec

euros  and a l lowed a  marked increase in  the i r  numbers  and e f fec t i ve
hab i ta t  has  been w ide ly  accepted ,  Th is  phenomenon,  however ,  appears  to
be l im i ted  to  the  p i lbara .  Recent  observa t ions  suggesc  Ehat  the
drought  o f  the  la t te r  par t  o f  the  1970s may have subs tan t ia l l y  reduced
th is  popu la t  ion .

Areas  where  land use is  adverse ly  a f fec ted  by  the  spec ies .c .

2 2
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Negl ig ib le .  Damage by  euros  to  pas tora l  range lands  is  l in i ted  and

i s o l a t e d  i n  i t s  o c c u r r e n c e .

8. ASSESSUENT OF KANGAROO POPUI,ATION TRENDS

Unt i l  the  aer ia l  survey  o f  kangaroo popu la t ions  car r ied  ou t  independent ly

o f  the  fo rmer  Depar tment  o f  F isher ies  and Wi ld l i fe  in  the  qr in te r  o f  198I  ,

there  had been no  h is to ry  o f  regu la r  census  o f  kangaroo popu la t ions  in

Western  Aus t ra l ia  o r  o f  d i rec t  compar isons  o f  Western  Aus t ra l ian  popu la t ions

wi th  those o f  o ther  S ta tes ,  Th is  aer ia l  census  work ,  repor ted  by  Caugh ley

e t  a 1 .  ( 1 9 8 3 )  a n d  S h o r t  e t  a 1 .  ( f 9 8 3 ) ,  t h e r e f o r e ,  i s  a  m o s t  i m p o r t a n t

benchmark  aga ins t  wh ich  to  judge deve lopment  o f  the  western  Aus t ra l ian

kangaroo management program.

8.1 RED KANGAROO

As has  been no ted  (ParL  4 ,  above)  the  present  red  kangaroo management

program was ins t i tu ted  i 'n  I970/77  fo l low ing  an  upsurge in  harves t ing

be l ieved by  the  fo rmer  Depar tment  o f  F isher ies  and Wi ld l i fe  to  be  excess ive

in  re la t ion  to  p reva i l ing  cond i t ions  and lhe  es t ina ted  Popu la t ion  a t  tha l

t ime.  Two d i f fe ren t  es t i rna tes  o f  the  adu l t  red  kangaroo popu la t ion  were

der ived  a t  tha t  t ine .  Both  gave s imi la r  resu l ts .  The f i rs t  was  based on

ex t rapo la t ion  to  I ^ Ies te rn  Aus t ra l ia  o f  raE ios  o f  domest ic  l i vesEock  un i ts  to

red  kangaroo popu la t ions  fo r  r tes te rn  Ne l t  South  lJa les  and the  Nor thern

Ter r i to ry .  Domest ic  l i ves tock  numbers  in  the  pas tora l  a reas  o f  Western

Aust ra l ia  were  known and the  over lap  o f  the  areas  o f  kangaroo d is t r ibu t ion

a n d  p a s t o r a l  u s e  w a s  c l e a r .

The second es t imate  was based on  kno\ t ledge o f  the  abundance o f  red

kangaroos  around ar t i f i c ia l  water ing  po in ts  and the  d is t r ibu t ion  o f  these

water  po in ts .  For  management  PurPoses  the  kangaroo s tock  was assumed as  a

r e s u l t  o f  t h e s e  e s t i m a t e s  i l  L 9 1 0 / 7 1  t o  b e  a b o u t  I  2 5 0  0 0 0  a n i m a l s .

From tha t  t ime un t i l  1984,  red  kaagaroo harves t  ra tes  have cont inued to  be

set  assuming an  under ly ing  s tab le  popu la t ion  or  one a f fec ted ,  as  in  the

la t te r  years  o f  the  1970s,  by  p ro longed and severe  drought .  l la rves t  and

quota  de ta i l s  fo r  red  kangaroos  s ince  l97 l  a re  g iven in  Tab le  1 .
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Al though no  fu r ther  a t tempE was made to  ac tua l l y  es t imate  the  popu la t ion  rn

t h e  1 g 7 0 s .  e x t e n s i v e  s t a t i s t i c s  o n  h a r v e s t  r a t e s / u n i t  e f f o r t  a n d  o n  s e x

r a t i o s  a n d  c a r c a s s  w e i g h t s  o f  h a r v e s t e d  a n i m a l s  w e r e  c o l l e c t e d  a n d

p r o g r e s s i v e l y  a n a l y s e d  a s  t i m e  s e r i e s  o v e r  t h i s  p e r i o d .  T h e  d e t a i l e d

a n a l y s i s  o f  t h e s e  d a t a  i s  t h e  s u b j e c t  o f  t h e  p a p e r  b y  P r i n c e  ( 1 9 8 4 b )  '

Many o f  these da ta  suggest  p rogress ive  dovnward  t rends  in  average carcass

w e i g h t s ,  p r o p o r t i o n s  o f  m a l e s  i n  t h e  t o t a l  h a r v e s t  a n d ,  1 n  s o m e  a r e a s ,

a s s o c i a t e d  r a t e s  o f  t a k e  o f  a n i m a l s '  F o r  e x a m p l e ,  i n  t h e  M u r c h i s o n

Management  Area average male  carcass  we igh ts  dec l ined f rom approx imate ly

2 2 . 5  k g  i n  1 9 7 1  t o  2 t  k g  i n  1 9 8 2  w h i l e  t h o s e  o f  f e m a l e s  d e c l i n e d  f r o m  1 4  t o

13 kg  in  the  same per iod .  The propor t ion  o f  ma les  in  the  harves t  t rended

f rom 55 to  457"  aad the  to ta l  number  o f  an ima ls  taken per  month  fe l1  f rom an

a v e r a g e  o f  3  2 0 0  a t  t h e  b e g i n n i n g  t o  1 6 0 0  a t  t h e  e n d  o f  t h e  p e r i o d '

The s ign i f i cance o f  f igures  such as  these,  wh ich  are  g iven as  examples

o n 1 y ,  i s  d i f f i c u l t  t o  j u d g e .

T h e  p o p u l a t i o n  c o u n t s  r e p o r t e d  b y  C a u g h l e y  e t  a l .  ( 1 9 8 3 )  a n d  S h o r t  e t  a 1 '

(1983)  a re  an  imPor tan t  benchmark  in  the  Western  Aus t ra l ian  management

p r o g r a m  f o r  t w o  r e a s o n s :

T h e  r e s u l t a n t  p o p u l a t i o n  e s t i m a t e  f o r  r e d  k a n g a r o o s  o f  1 0 2 7  0 0 0

in  1981 is  somewhat  less  than the  es t imate  on  wh ich  the

management  p rogram was based.  Th is  i s  espec ia l l y  so  cons ider ing

tha t  the  la t te r  es t imate  rdas  fo r  the  popu la t ion  in  pas tora l

l e a s e h o l d  a r e a s ,  i . e .  t h a t  a v a i l a b l e  f o r  a c t i v e  m a n a g e m e n t ,  w h i l e

tha t  o f  Caugh ley  e t  a l .  r tas  fo r  the  who le  S ta te .

Cont inu ing  harves t ing  o f  red  kangaroos  aE a  med ian  ra te  o f

I 4 0  0 0 0  a n i m a l s  p e r  y e a r  c o r r e s p o n d s  t o  a  h a r v e s t  r a t e  o f  1 : 6 ' 5

o n  t h e  1 9 8 1  t o t a l  p o p u l a t i o n  e s t i m a t e .

From these da ta  together  we are

per iod  o f  the  manageoent  Program

sub jec t  to  harves t i r rg  maY have

somewhat .  h ih ichever  conc lus  ion

conf idence p laced on  the  1970 and

le f t  w i th  the  conc lus ion  tha t '  dur ing  the

u p  t o  I 9 8 1 ,  t h e  r e d  k a n g a r o o  p o p u l a t i o n

remained s tab le  o r  may have dec l ined

is  adopted  is  dependent  on  the  degree o f

1 9 8 1  p o p u l a t i o n  e s t i m a t e s .
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8 . 3  E U R O

No data  add i t iona l  to  those prov ided by  Ea ley  (1967)

a r e  a v a i l a b l e .  T h e  e u r o ' s  h a b i t a t  i s  n o t  a n e n a b l e

Observa t ions  in  the  same area ,  however ,  suggest  tha t

1970s may have made in roads  in to  the  popu la t ion  and

present  to ta l  popu la t ion  o f  I00  000 to  200 000 wou ld  be

on numbers  o f  euros

t o  a e r i a l  s u r v e y .

the  drought  o f  the

an es t imate  o f  the

a  s a f e  o n e . I
l

9. DETERUINATION OF CI'LLING I,EVELS

As exp la ined prev ious ly ,  cu l l ing  o f  popu la t ions  fo r  the  purpose o f  l im i t ing

the i r  ra tes  o f  na tura l  inc rease is ,  in  th is  sense o f  lhe  te rm,  car r ied  ou t

on ly  in  the  case o f  the  red  kangaroo in  Western  Aus t ra l ia .  Whi le  some grey

kangaroos  and euros  are  taken th is  i s  done on ly  in  response to  spec i f i c

occur rences  o f  concent ra t ions  o f  an ima ls  wh ich  are  perce ived to  be

af fec t ing  pas tora l  and agr icu l tu ra l  p roduc t ion .  The average numbers  taken

in  any  one year  (c .  30  000 grey  aad 5  000 euros  aga ins t  quotas  o f  50  000

and 10  000 respec t ive ly  -  see  Tab le  1 ) ,  in  re la t ion  to  the  to ta l  known or

es t imated popu la t ions ,  re f lec t  the  damage cont ro l  na ture  o f  th is  p rogran.

Red kangaroos ,  a lso ,  a re  taken in  response to  spec i f i c  damage s i tua t ions .

I lowever ,  Ehe la rger  p ropor t ion  o f  the  to ta l  shoot ing  ac t iv i t y  i s  a imed a t

reduc ing  the  ra te  o f  na tura l  inc rease o f  the  popu la t ion  vh ich ,  exper ience

has shown,  w i l l  resu l t  in  numbers  unacceptab le  to  pas tora l i s ts  i f  i t  i s  no t

so  cont ro l led .  Numbers  o f  each o f  the  th ree  spec ies  tha t  may be  taken

dur ing  any  one ca lendar  year  a re  se t  by  the  Sta te  Min is te r  fo r  Conserva t ion

and Land Management following consultation vith the Kangaroo Management

Adv isory  Commi t tee .  Th is  Comi t tee  is  cha i red  by  the  D i rec tor  o f  Nature

Conserva t ion  and compr ises  meubers  o f  the  po l i cy ,  admin is t ra t ion  and

research  branches o f  lhe  Depar tEent ,  the  Range land Manageuent  Sec t ion  o f

the  Depar tment  o f  Agr icu l tu re ,  the  Agr icu l tu re  p ro tec t ion  Board ,

representa t ives  o f  loca l  au thor i t ies ,  pas tora l i s t  and fa rmer  o rgan isa t ions ,

kangaroo shooter  and kangaroo processer  in te res ts ,  the  Conserva t ion  Counc i l

o f  Western  Aus t ra l ia  and the  Nat iona l  parks  and Nature  Conserva t ion

A u t h o r i c y .

Inso far  as  p roduc ts  f rom kangaroos  taken in  the  course  o f  th is  p rogram may

enter  the  expor t  t rade,  quotas  agreed by  the  Sta te  Min is te r  a re  re fe r red  to

z 6
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the area and number of kangaroos involved.

The same considerat ions apply  to  i1 lega1 shoot ing of  grey kangaroos and

e u r o s .

10. UANAGE}IENT PROCEDI'RES

The tak ing  o f  kangaroos  is  cont ro l led  th rough the  prov is ions  o f  the

Wi ld l i fe  Conserva t ion  Ac t  and Regu la t ions .  The eo forcement  o f  these

prov is ions  is  the  who le  o r  par t - t ime respons ib i l i t y  o f  th i r ty - two Wi ld l i fe

Of f i cers  appo in ted  under  the  Conserva t ion  and l -and Managenent  Ac t  1984.  In

add i t ion ,  po l i ce  o f f i cers  and f i sher ies  inspec tors  a re  ex  o f f i c io  Wi ld l i fe

o f f i c e r s .  I n  t h e  p e r i o d  1 J u l y  1 9 8 I  t o  3 0  J u n e  1 9 8 5 , 6 f  b r e a c h  r e p o r t s  o n

of fences  under  the  Wi ld l i fe  Conserva t ion  Ac t  re la t ing  to  kangaroo

management  were  submi t ted  fo r  p rosecut ion  ac t ion .  o f  these,  57  re la ted  to

grey  kangaroos ,  lh ree  to  red  kangaroos  and one to  euros .  I ^ /here  commerc ia l

opera t ions  are  invo lved re la t ing  to  kangaroos ,  the  prov is ions  inc lude the

l i c e n s i n g  o f  s h o o L e r s  a n d  p r o c e s s o r s ,  r e g i s t r a t i o n  o f  c h i l l e r s ,  t h e

nandatory  tagg iag  o f  kangaroo carcasses ,  the  regu la r  inspec t ion  o f

p rocess ing  and shoot ing  opera t ions  and prov is ion  fo r  veek ly  and month ly

repor t ing  by  processors  and shooters  respec t ive ly .

For  fu l1  de ta i l s  the  reader  i s  adv ised to  s tudy  the  Wi ld l i fe  Conserva t ion

Regu la t ions ,  in  par t i cu la r ,  wh ich  cover  a l l  aspec ts  o f  l i cens ing ,  fo rms o f

reporting and rules regarding the transport, marking and movement of fauna

in  the  process  o f r r tak ingr r  bo th  fo r  commerc ia l  purposes  and o therw ise .

Wi th  respec t  to  kangaroos ,  the  pr ime respons ib i l i t y  o f  the  Depar tment  o f

ConservaL ion  and Land t lanagement  i s  the i r  conserva t ion .  Where  popu la t ion

cont ro l  i s  necessary ,  the  Depar tment  eneourages  the  h ighes t  s tandards  o f

humani ty  poss ib le  in  the  k i l l i ng  o f  an ima ls .  The Depar tment  i s  imp leoent ing

the  Code o f  Prac t ice  fo r  the  l lumane Shoot ing  o f  Kangaroos ,  endorsed in

pr inc ip le  by  the  Counc i l  o f  Nature  Conserva t ion  Min is te rs  in  May 1985,  as  a

l  i c e n c e  c o n d i t i o n .
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