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EXPLOITATION OF KANGAROOS AND WALLABIES
IN WESTERN AUSTRALIA

I . A Review to 1970, With Special Emphasis On The Red And Western Grey Kangaroos

R. l .T ,  P r i nce  (W.A .  W i l d l i f e  Resea rch  Cen t re ,  P .O .  Box  , 1 ,  Wanne roo ,  W.A ,  5055 )

ABSTRACT

An  ove rv i ew  i s  p resen ted  o f  deve lop inB  know ledge  o f  t he  occu r rence ,  d i s t r i bu t i on  and  abundance  o f
kanga roos  and  wa l l ab ies  i n  Wes te rn  Aus t ra l i a  f r om the  t ime  oJ  t i r s t  Eu ropean  con tac t ,  and  t he  Eu ropean
-edc ' . on  t o  and  sub>eauen r  ; r npdc t  on  t he  popu la r : on .  o f  seve ra l  ) pec res  f r om t l - e  i i - r e  o [  ! he  f i r s t
pe rmanen t  se t t l emen t  i n  t he  Sou th  Wes t  i n  1829  up  un t i l  t he  c l ose  o f  t he  i 960s  decade  i s  desc r i bed .

Th i s  ' ev i ew  ' 1c lude . :  dn  dsses5menr  o f  r he  dbundancc  o ' kanga roos  i n  d r f f e ren r  pa r t s  o l  t ne  5 ra te  p r i o r
t o  c l ose r  se t t l emen t  and  t he  i n tens i ve  deve lopmen t  o l  t he  coun t r y  by  t he  Eu ropean  se t t l e r s ;  an
examination of the att i tude of the European sett lers to exploitat ion of the kangaroos and wallabies in the
f . r s t  - r s l on re  . r nd  I he  subsequen t  "hdnge .  I n  pa t t e r r s  o l  e rp lo . t a t i on  ono  i 1  a t t i r uoe5  f l o \ , , i nB  l r om the
inc reas inB  a l t e ra t i on  o f  t he  na tu ra l  l andscape ;  co r . s i de ra t i on  o f  t he  changLng  impac t  o f  d i r ec t  exp lo i t a t i on
o_  t he  hun leo  kanBdroo  ano  wa l l aoy  oopu .aL ,ons  w l t h  t . ) e  pdssage  o f  r i r ne :  dnd  d  co - ) s .de ro r l on  o f  r ne
possible inte.action between continued commercial exploitat ion and other factors which most probably
con t r i bu ted  t o  obse rved  changes  wh i ch  occu r red  i n  t he  s ta tus  o f  some  o f  t he  exp lo r t ed  sou th -wes tean
spec ies  d f t ^ r  r he  l a r -  l 92 t \ .  F i nd .ngs  a re  re l a rec  t o  " reeds  f o r  con t . nu ; -g  mdndge f l en r  o r  ! he  Red  -nd
Wes te rn  Grey  Kanga roo  popu la t l ons  w l t h i n  Wes te rn  Aus t ra l i a .

The  Wes te rn  Grey  Kanga roo  was  ex t ren ]e l y  abundan t  a t  va r i ous  p laces  t h roughou t  i t s  r ange  w i t h i n  t he
p re :en t  ag r r c l l t u ra l  a reas  o l  ' ou t re rn  dnd  \ ou tn -wes te rn  \Xe5 !e r r  \ us r ra l i a  d r  r he  r -1e  o r  l . r s t  f u ropean
se t ! l e -e1 r .  dnd  Lon l ra r v  t o  nuch  poo r : l a r  oe l re . t  t he  ev .oence  a l so  sugges rs  t . t d r  t 1e  p resen l  r e l o  ve i y
high abundance of kangaroos (by western A{lstral ian standards) within parts of the Staters arid pastoral
r ange lands  i s  no t  a  phenomenon  so le l y  a t t r i bu tab le  t o  t he  adven t  o f  t he  pas to ra l  i ndL t s t r y ,  C i . cums tan t i a l
evidence does however suggest that the pastoral industry has favoLraed some general increase in the tota.L
abundance  o f  t he  Red  Kanga roo  t o  da te .

Exp lo i t a t i on  f o r  commerc ia l  t r ade  has  l iBUred  l a rge i y  i n  t he  i n te rac t i on  be tween  the  S ta te ' s  kanga roos  and
wa l l ab ies  and  EL r ropean  man  s i nce  t he  t ime  o l  se t t l emen t ,  bu t  t he  gene ra l  a l r i t ude  o l  t he  new  l andho ide . s
3nd  use rs  has  a lways  t ended  to  t he  v i ew  tha t  kanga roos  and  wa l l ab ies  a re  a lmos t  wo r th l ess  pes t s  ra the r
than  be ing  a  va luab le  l i v i ng  resou rce .  Pas t  Leg i s l a t i on  bea r i ng  on  t he  exp lo i t a t i on  and  managemen t  o f  t h i s
seBmen t  o f  t he  i auna  re l l ec ted  t he  d i cho tomy  be tween  p rac t i ce  and  op in i on  as  desc r i bed ,  bu t  had  l i t t l e
rea l  impac t  on  t he  cou rse  o f  even ts  t ha t  f o l l owed ,  I t  i s  on l y  i n  r ecen t  t imes  t ha t  t he  concep t  o f  w i l d l i f e
conse rva t i on  has  co rne  t o  t he  f o re f ron t  o f  o f f i c j a l  op in i on  and  t ha t  r e l a ted  l eg l s l a t t on  has  exe r ted  some
p o s i r r ! e  .  o ^ ! r o l c  o n  - ( p l o i r a u o n .

Quan t i t a t i ve  ana i yses  o f  t he  pa t t e rns  o {  va r i a t i on  i n  pas t  commerc la l  exp loL ta r l on  o t  t he  Red  and  Wes te rn
Crey  Kanga roos  and  t he  B rush  Wa l l aby  have  shown  tha t  ha rves t i ng  o f  Red  Kanga .oos  f r om pas to ra j
r anBe lands  i n  Wes tean  Aus t ra l i a  can  be  managed  as  a  sus taLnab le  ope ra t i on  capab le  o I  exe r t i ng  e { f ec t i ve
and  necessa ry  con t ro l  ove r  r he  t o ta l  numbers  o f  kanga roos  sha r i ng  t he  range lands  w i t h  t he  pas io ra l
i ndus t r y  wh i l e  s imu l t aneous l y  f u r t he r i ng  t he  i n te res t s  o f  w i l d l i f e  conse rva t ron .

I n  con t ras t ,  popu la t i ons  o f  t he  Wes te rn  Grey  Kanga roo  i n  sou th -wes te rn  Wes te rn  Aus t ra l i a  have  a lmos t
ce r ta i n l y  been  reduced  i n  abL indance  s i nce  t he  1930s .  Fu r the r  popu la t i on  reduc t i on  and  f r ag rnen ta t i on  i s
i nev i t ab le  i n  t he  f ace  o f  con t i nu ing  aBr i cu l t u ra l  deve lopmen t  i n  t h i s  a rea ,  bu t  su rp lus  kanga roos  d i sp laced
by  new  fa rm land  deve lopmen t  p ro jec t s  w i l l  con t i nue  t o  be  d i sposed  o I  by  f a rmers .  Ca rcases  o f  t hese  may
be  passed  th rough  to  I he  commerc ia l  t r ade  as  i n  pas t  yea rs  a i ong  w i t h  t he  excess  numbers  p roduced  by
the  res idua l  kanga roo  s tocks  rema in inS  i n  a reas  o f  na tu ra l  hab i t a t  i n te r speased  w i t h  deve loped  fa rm land .
Conse rva t i on  o f  t he  Wes te rn  C rey  Kan8a roo  w i l l  bes t  be  se rved  by  a  paog ra rnme  a imed  a t  r na in ta tn tng
loca l  popu la t i ons  o f  t he  spec ies  i n  t h i s  chanBed  dnd  s t r l l  chang ing  env i ronmen t .  \ . ' l anagemen t  o f  numbers
p resen t  on  f a rms  and  w i t h i n  t he  gene ra l  f a rmLng  a reas  i s  necessa ry .

The  t r ansLen t ,  bu t  a t  t Lmes  subs tan t i a l ,  exp lo i t a t i on  o f  t he  Wes te rn  Aus t ra l i an  B rush  Wa l l aby  du r i ng  t he
f i r s t  t h i r t y  yea rs  o I  t he  20 th  aen tu ry  was  no t  a  s imp le  case  o I  excess i ve  d i r ec t  exp lo i t a t i on  reduc ing  t he
spec ies '  popu la t i ons  t o  a  l ow  1eve l .  The  pLc tu re  ob ta tned  re f l ec t s  t ha t  end  o f  t he  spec t rum o f  human
i . npac t  on  w i l d l i f e  popu la t i ons  whe re  who lesa le  env i ronmen ta i  changes  have  engu l Jed  t he  ma jo r  pa r t  o l  a
species' popr-r lat ion (and range) within a short t ime with the displaced animals being disposed of largely
v ia  commerc ia l  t r ade -  I he  ev idence  t o  hand  thus  sugges ts  t ha t  commerc ia l  exp lo i t a t i on  d id  no t  p r ima r i l y
i n f l uence  t he  change  i n  s ta tL l s  o f  t h i s  wa l l aby  o r  o f  o the r  sou th -wes te rn  f auna  spec ies  t ha t  we re  exp lo i t ed
ln  t imes  pas t ,  bu t  i t  seems  ' r os t  l i ke l y  t ha t  heavy  d i r ec t  exp lo i t a t i on  a t  c r i t i ca l  t imes  i n  t he  h i s to r y  o f



such  spec ies  cou ld  p resen t  a  rea l  conse rva t i on  haza rd .  Commerc ia l  exp lo i t a t i on  o f  w i l d l i f e  l s  t us  no t
wL thou t  r l sL ,  bu t  p rac t j ca l  managemen t  o f  t he  s t i l l  abundan t  and  w idesp read  popu la t i ons  o f  t he  S ta te , s
l a r8e r  kdnga roos  . s  - eq l i r ed  -nd  r s  bes t  se rved  by  a . l ow ing  commerc ia l  d iSposa .  o t  e \ cess  s ro . xs ,
\ ' lanagement incorporating this use is acceptable provided the r isks are taken into account and adequate
control is exercised by the responsible authorit ies.

Exploitat ion of kangaroos and wallabies for
commerclal trade was a subject of considerable
pub l i c  deba te  i o  Aus t ra i i a  du r i ng  t he  1960s  and
ea r l y  1970s  (e .g .  Aus t ra l i an  Conse rva t i on
FoLrndation 1967, 1970i Austral ia. Parl iament.
197 l ;  Aus t ra l i a .  Depa r tmen t  o j  Env i ronmen t ,
Housing and Community Development 1977t poole
1978), but much of this debate was clouded by
the paucity of definit ive information on the extent
of commercial exploitat ion at that t ime and i ts
real Lmpact on the target kangaroo populat ions.
Some unJortunate examples of past exploitat ion ol
other native fauna, e.g, the Koaja (phascolarctos
c .ne reu5 )  i nc reaseo  the  m tsg i v i ngs  o f  t ne - i o r r ce rnec
members of the public in regard to the possible
course ol continuing exploitat ion oj the kangaroos
whilst lack of .eadi ly avai lable data on
exploitat ion of kangaroos in most States in earl ier
trmes also prevented knowledge of exploitat lon that
was then avai lable from being considered in i ts
p rope r  con tex t  ( see  R ide  1970 ,  Ch .  2  and  Ch .  j
a l so / .

Large scale commercial exploitat ion of kangaroos
at the levels attained during the 1960s was
apparently thought by some of the opponents of
exp lo i t a t i on ,  e .g .  Se rven ty  (197 t ) ,  t o  be  a  new
phenomenon. On the other hand, representatives
of farmers and pastoral ists held to some extremely
subjective opinions on the abundance of the
different kangaroos and also the abi l i ty oJ the
kan8aroo populat ions to withstand unrestrained
expioitat ion. ln fact, the extreme views of both
groups mentioned above in regard to exploitat ion
o{ the kangaroos were incorrect. The commercia.L
exploitat ion of kangaroos for the skin trade had i ts
o r i g i ns  i n  t he  l 9 th  cen tu ry  (e ,g .  L i vanes  . 1971 ) ,
and rt was only the resurgence of the kangaroo
trade in the 1950s and the change in emphasis
of exploitat ion at this point fol lowing the
substantial col lapse of the kangaroo skin trade in
the  ea r l y  I 950s  (e .g .  Doohan  l 97 l )  t ha t
focussed wider publ ic attention on management and
conservation of the kangaroos.

GENERAL INTRODUCTION

The major debate in the 1950s was centred in
south-eastern Austral ia, viz. Victoria and New
South Wales, but the sett ing of this debate and
the matters raised were equally appl icabie to the
Western Austral ian situation.

Knowledge of the biology and ecology of the Red
(.angaroo r lEglgp!: Ig!: i  see Kirscn and Ca.aby
1977 )  ava i l ab ie  by  t he  l a te  1960s  ( summa. i zed  by
Frith and Calaby 1959) was suff icient to permit
the development of a conservation orientated
management pol icy for the species in Western
Austral ia (Prince 1984). State management pol icy
for the Western crey Kangaroo tMggSp!!
ful iginosus) was also .eviewed in the early 1970s
in l iSht of more recent knowledge, but the history
of prior exploitat ion ol these two kangaroos in
Western Austral ia remained hidden. Discussion on
past patterns of abundance and distr ibution oI the
exploited kangaroos in comparison with their
apparent status ln Western Austral ia in the late
1960s was also based la.gely on personal opinions
rather than independent records of observations.

In this paper I  have attempted to document
accumulated knowiedge of kangaroo abundance,
developing patterns of exploitat ion, and the human
att i tudes and actions affect ing this situation in the
S ta te  o l  Wes te rn  Aus t ra l i a  p r i o r  t o  197A .  The
ma jo .  segmen t  o f  t h i s  wo rk  i nvo l ved  h i s to r i ca l
research, Information was sought mainly from
published accounts of expiorat ions, copies of
private diaries and ofl icial records in the Western
Austral ian State Archives (Battye Library), and
from legislat ion and the associated reports of
Parl iamentary debates. The inJormation obtained
has provided the basis lor analyses aimed at
lnterpretrng past patterns of exploitat ion, and
these analyses have permitted the patterns of
expioitat ion and changes in abundance of the
difJerent species of kangaroos and wallabies dealt
with to be placed in their proper perspective. The
findings are discussed in relat ion to ongoing
manaSement and exploitat ion of kangaroos in
Western Austrai ia.



THE OCCURRENCE AND EARLY ABUNDANCE OF KANGAROOS IN DIFFERENT PARTS OF VESTERN
AUSTRALIA :

FIRST REPORTS AND KNOVLEDCE FROM EARLY EXPLORATION

A. INTRODUCTION

Public debate within the past 15 - 20 years
concerning the possible impact of human
exploitat ion on the kangaroo and wallaby
popu.Lations of Austral ia has centred mainly on the
subject of commercial exploitat ion and thus refers
to a post-European sett lement sequence of events.
I t  is nevertheless apposite to remember that
expioitat ion of kangaroos by man pre-dated
European sett lement in Austral ia and that the prior
activi t ies of Aboriginal man most probabty had had
a profound inf luence on the composit ion of the
Austral ian f lora and fauna present around the t ime
of l i rst European sett lement (see \, lerr i lees i958),
a l t hough  even  more  rad i ca l  changes  rn  t ne
Austral ian fauna have certainly occurred since (see
Ride 1970). some of these moderD changes at
least may be ascribed to European excesses (e.9.
Marshall  1965).

The fact that human exploitat ion ol the kangaroos
and wallabies certainly changed fol lowing European
sett lement in Austral ia and that the occurrence of
such changes is considered common knowledge does
not however consti tute an adequate assessment of
the possible impact of sinSle factors such as an
apparently increased level ol exploitat ion on
different kangaroo and wallaby species at diJlerent
t imes during the past 150 - 204 years in relat ion
to  t he  p resen t  s ra rus  o t  t hese  dn lma ls .  Th i s
assessment requires more detai led inlormation on
both past and present kangaroo populat ions, the
levels of exploitat ion imposed, and the el lects on
the populat ions concerned ol addit ional contr ibutory
lactors which could also have inf luenced their
present si tuatron.

I n  rh i s  sec t i on  o f  t he  pape r  I  b r re l l y  r ev iew  the
growth of knowledge of the Western Aust.al ian
kangaroos and wallabies prior to the f irst European
sett lement and then document the increase in
knowledge oi abundance and distr ibution oJ some
oI these animals in the early years fol lowing
sett lernent in, and then organized explorat ion ol
. l i f f a r a n r  n : . i (  ^ {  i h a  < i : i A

B.  KNOWLEDGE OF OCCURRENCE,  ABUNDANCE
AND DISTRIBUTION

l. First Reports of Occurrence

Ear ly  European v is i ro rs  ro  rhe  sourhern  par !s  o f
Western Australia reported the presence on islands
ol three of the smaller species of macropodids (see
Aiexander l9l4; Frith and Caiaby 1969, pp. l-3t,
but the presence of the larger kangaroos in
south-western Australia was not reported unti l
much later visits by coastal explorer. [..g.
Vancouver  l79 l ;  R iche 1792;  F l inders  1802;  K ing
l8 l8  (see A lexander  l9 l6D.  However ,  th ;
kangaroos and wallabies were already well known
to the Aboriginal inhabitants oJ Australia prior to
permanent Euaopean settlement in Western
Aust ra l ia .

2. Reports Fouowing First Settlement

The f irst European sett lement in what is now the
State of western Austral ia was at Albany on King
George Sound io 1826 (C'ard,en 1977), and was
fol lowed soon after by founding ol the Swan River
Colony (Perth) in 1829 (Appleyard and Manford
1979 ,  Chs .  4  &  5 ) .

Exploratory forays made by some oI the earl iest
colonists into the hinte. land around King George
Sound showed that kangaroos were then general ly
abundan r  i n  t ha t  a rea .  e ,8 .  Wr l son  ( i 829 ) ,  Co lhe
( i 8 l l ,  I 832 ) .  I h i s  assessmen t  was  soon  suppo r ted
by the reports ol explorers seeking a suitable
ove r l and  rou  t e  be tween  A lban )  and  Pe r th ,  a f t e r
1829. These overland explorers also reported an
abundance of kangaroos in the Kojonup a.ea, and
further southwards, as weil  as in other places
a long  t he  way ,  e .g .  Roe  (1835a  &  18 l t b ) ,
H i l lman  (1815 ) .

I n  rhe  ea r l y  yed rs  f o l l ow ing  se r r l emenr  a t  pe r rn ,
other explorers also ventured into the lower
south-west corner of the State, and eastwards from
Per th  ac ross  t ne  Da r l i ng  5cd rp .  So rne  o I  t hese
commented on the local abundance oI kangaroos,
e .g .  P res ton  (1831 ) ,  Busse l l  ( i 831a  &  l 8 l l b ) ,
Lud low  ( I 834 ) ,  and  Shen ton  and  We l i s  ( 1837 ) ,  i n
the iower south-west; and Erskine (1830), Dale
(1810 ) ,  and  Smi th  (1834 ) ,  i n  t he  coun t r y  t o  t he
eas t  o f  Pe r th .  H i l lman  ( l 83Ja  &  1835b )  a l so
.eported an abundance ol kangaroos in the
Hotham-Wil l iams area. Further reJerences can be
foLlnd in the diary of Ceorge Fletcher i !4oore
(1882 . ;  see  a l so  q le \ande r  l 9 l 8 ) .

None ol the explorers above were recognised
natural ists, but the descript ions given in their
reports for the local l t ies where kangaroos were
considered to be abundant, and the notes they
made on their observations of kangaroos leave no
doubt that kangaroos were truly abundant in the
south-west corner of the State in the years
immediately fol lowing European sett lement in
Western Austral la.

The impressions gained Irom the reports in dia. ies
ol these explorers are also confirmed by comments
and reports made by experienced natural ists soon
a f te r  ( c .  1840s ) .  Thus ,  James  Drummond ,  t he
Colonial Botanist,  noted in correspondence to Sir
W i l i i am  Hooke r  a t  Kew Gardens  (1839 )  t ha t
kangaroos were seen in hundreds on the sandy
plains of the cuanSan (Toodyay-Wongan Hil ls
distr ict) and around the Salt River (near
Coomall ingh while John Lort stokes visi ted King
Ceorge Sound in 'HMS Beagle' in November 1840
and reported on 'r the great abundance in which the
kangaroo is found ( in this neighbou.hood). I  am
ce.tain that there could scarcely have been less
than a hundred in a herd". (Stokes 1846, Vol. 2,
p , 2 3 1 ) .
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Figure l. Western Australia - Localit ies Map. Areas of the State designated as the Kimberley, North
vest, South west, and Eucla refer to rLand Divisionsr as defined by State LeRislation. The boundaries
arp  ind icared  ' - - - '  p lus  d  da te .  1887 ind ica tes  the  boundarv  de t ined by  rhe  iLand Regu lar ions ,  1887 ' .
1933 the  boundary  de l ined by  the  'Land Ac t ,  1933 ' .  For  fu r ther  de ta i l s  o f  Res iona de l ined w i th in
Western  Aus t ra l ia  see F igures  in  Ch.  I  oJ  Gent i l l i  (Ed , )  (1979) .  'Western  Landscapes ' .  (UWA press  :
Nedlands).
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The most comprehensive synopsis ol kangaroo
abundance aboLrt the t ime of sett lement is given by
John Gilbert,  who col lected material in Western
Austral ia for John Gould between l larch 1839 and
Feb rua .y  1840 ,  and  aga in  be tween  Ju l y  1842  and
December  1843 ,  I n  a  l e t t e r  t o  Gou ld  f r om Pe r th
dated \4arch 27, 1843, he wrote as fol lows "The

Iarge Crey Kangaroo is tolerably abundant over the
who le  Co lony  o f  Aus r ra l i a .  I r om K ing  Ceo rge ' s
Sound ,  sou th ,  t o  f o r t y  M i l es  No r th  o f  Moo re ' s
River, North the furthest point I  have been. l t
does not appear to conl ine i tself  to any pecul iar
descript ion of Country, being as often seen in Gum
Forests _among the Hil ls as on the open Plains and
. l ea r  g rassy  H i l l s !  ( bu t )  I t  i s  ce r t a i n l y  more
nLlmerous in the open Spots oJ Country, where i t  is
not so l iable to sudden surprise. In travel l ing
a.Long the Road, lrom Cuildford to York, two to
fou r  o r  f i ve  may  occas iona l l y  be  mer  w i rh ,  bu r
Iurther in the lnterior, part icularly Cwangan
Plains, herds of thirty to Fif ty may olten be met
with, but further South, beyond Kojonup they are
more  nune roJs r  l n  i ac r  I \ ave  reve r  seen  : n  any
part of Austrai ia, so large a Herd as I once met
w i t h  on  t he  Garden  G ic  =  co rdon )  P la i ns  i n  1840 .
There could not have been less than 500
Kangaroos, speaking in the utmost moderation;
5e  / e rd l  o the rs  o f  t he  Pa r t y ,  l n  t he ia  as ton i snmen t
cons ide red  t hem even  a  g rea te r  number  t han  I have
s ra red " .  ( l qags ra I l e  and  Ru rhe r fo rd  l 9 ) r ;  c f .
t he  s im i i a r  r end i t i on  i n  Cou ld  I 973 ,  p .  8 ) . '

Ihe Western Grey Kangaroo (N,lacropus ful iginosus;
t hen  re fe r red  ro  co l l oqu la l l y  as  ' kanga roo '  o r
'common kangaroo') was abundant in the south-west
corner of Western Austral ia in the yeaas
imrnediately fol lowing sett lement, and apart
Seneral ly from the smaller species of macropods in
this area, was the only kangaroo known to the
early sett lers unti l  explorat ion was extended much
further af ield. This work gained momentum in the
la te r  1840s .  and  con r i nued  : n ro  rhe  ea r l y  pd r r  o f
the 20th century.

3. Results oI Further Exploration and the
Expansion of Settlement

Ex lens ion  o I  exp lo rd t i on  od rs i de  rhe  t i r s r ,  and  s t i l l
the most fui ly, occupied south-western corner ol
the State was general ly directed to discovery of
addit ional grazing land (see G.egory and Gregory
1884, pp. l-2; and others). l t  is important that
this point is emphasised, because the reports now
available were in the main writ ten by non-natural ists
sed rch ing  f o r  new  g raz :ng  l and .  Th i s  rac ! ,  dnd  rhe
l im i t ed  number  o f  exp lo ra t i on  repo r t s ,  poses
diff icuit ies in assessing the status of kangaroo
popu la t i ons  ou t s i de  t he  l owe r  sou th -wes t  a round
the  L ,me  o f  Eu ropea^  se t t l e ren t .  Su f f i c i en r
i n l o rma t i on  i s  howeve r  ava i l ab le  t o  a l l ow  fo r  a
l imited appreclat ion of the kangaroo populat ions in

The tracks fol lowed by the explorers travel l ing
fu r t he r  away  f r om Pe r th  i n i t i a l l y  t ook  t hem
through areas occupied primari ly by the Western
Crey Kangaroo. Eyre's journey aiong the southern
coast from Adelaide to A.Lbany in l84l (Eyre
1845) also took him through Western crey habitat.
we  can .  r he re lo re ,  s ra r t  by  bu i l d i ng  on  rhe
previous inlormation regarding the status of this
species.

Eyre's push westward along the south coast into
Wes te rn  Aus r ra l i a  was  commenced  f r on  a  camp
site near the Head of the (Creat Austral ian) Bight,
JUst to the east of the l ine ol cl i f fs extending
westward to near the W.A. - 5.A. border.
KanBaroos (certainly Western Creys) were numerous
in this area (p. 286; Janua.y l0), and remain so.
However, the narrat ive contains no further mention
of kangaroos unti l  March 27 (p. 351), when Eyre
was more than 160 km west of the border and
{orced to travel along the beach front. This next
comment is included in a general discussion
regarding habitat use by the wildl i fe, and the
abil i ty ol the Aborigines to l ive in areas
apparently inhospitable to ELlropean eyes. I t  seems
likely that Eyre would not have been surprised i f
kangaroos were found in the woodlands below the
Harnpton Scarp, although he apparently saw no
more  kanga roos  o r  wa l l a "b ies  un t i l  Ap r i l  1 (p .358 ,
4 :S9., to p. 397), when camped at water more
than 70 km further westward. The 'wal labies, seen
and shot in this area cannot be posit ively
identi l ied from the text.

lohn Forrest (1875) camped at this same site in
June 1870, and thence continued eastward to
ELrcla. Unlike Eyre, however, Forrest t .aversed
the plain above the Hampton Scarp in this sector.
Nevertheless, Forrestrs party procured two small
kangaroos "(the f irst we have shot since leaving
Israel i te Bay)' ,  within two days travei from this
camps i t e  (p .  I 10 ,  June  26 ) ,  and  Fo r res r  l a te r
summarized his observations made over the
remainder of this sector in a letter writ ten at
Eucla on July 7, 1870 (p. 117; "very l i t t le Bame
exists along the route, a few kangaroos were seen,
but no emus - an almost certain sign, I  bel ieve, of
the scarcity of water.) ' ,

The two accounts given by Eyre and Forrest thus
provide a consistent picture, despite their journeys
being separated by nearly 30 years, their tracks
not coinciding, and their publ ished reports
appearing general ly to omit specif ic dai ly
relerences to al l  fauna they may have seen. This
latter featuae of these two reports appears
characterist ic of most explorat ion journals, and is
worth re-emphasis here.

The tracks fol lowed by Eyre and John Fo.rest
we re  a l so  s im i l a r  f u r t he .  wes twa rd ,  f r om Po in t
Cu l ve r  t o  Cu lham In le t .  Ey re  camped  fo r  s i x  days
near Point Malcolm, and found kangaroos to be
reasonably abundant in that area, and towards
Cape  A r i d  and  t he  Russe l l  Range  (Ey re  i 845 ,  Vo l .
2, Ch. 3, to p. 53). Roe (1848-9) also travetled
out as far east as the Russell  Range, and noted
that kangaroos were again met with within 20
miles (12 km) of these ranges on his westward
Journey. John Forrestrs party shot a kangaroo

' h e  d r f  r e - e n '  \ - i - p  r r d v e r s e d . For
conven ience ,  t hese  new  a reas  may  be  dea l t  w i t h
unde r  t h ree  gene ra l  heads ,  v i z .  t he  sou th  coas t
and the Eucla Land Division; the Eastern coldJields
and the north-eastern pastora.L areas; and areas to
the  no r th  o f  Pe r th ,  and  f u . t he r  i n to  t he  No r th
West and Murchison pastorai areas (see Fig. L ior
local i t ies mentioned in this text).

l l



nea r  Po in t  Ma l co lm  ( J ,  Fo r res t  1875 ,  p .  93 ) ,  and
Alexander Forrest 's (18721 party shot three

kangaroos (two at Thomas River) on their way
Jrom west of the Russell  Ran8e to Esperance Bay.
These observations are again consiStentr and
suggestive of an abundant kangaroo populat ion in
the  obove  a rea .  Ey re ' s  commen ls  a l so  suSSes t  t ha l
he may have seen and shot at least one other
species, apart f .om the Western Crey.

Ey re  a l so  repo r ted  (Vo l .  2 ,  p .71 \  an  abundance  o f
kangd roos  . r ea r  Ross i re r  Bay  ( t o  I he  eas t  o I  Cape
]e G.and). Earl ier, Riche, and othe. members ol
D 'En  (  r ecas teaL l  x ' s  exped i t i on  repo r red  see ing
numbers of kangaroos in the vicinity of Esperance
Bay ( late 1792t see Alexander 1916). The
Dempsters had already sett led at Esperance prior
t o  t he  Fo r res t ' s  exped i t i ons  (R in tou l  1954 ,  Pp .
26 -7 ) .

Further westward, kangaroos were noted in
abundance around Barke. 's Inlet (Gage River, Roe
1848 -9 ;  J .  Fo r res t  i 875 ,  p .  87 ) ,  t he  Young  R i ve r
(A. Forrest 1872) and Phil l ips River areas (Roe

1848 -9 ,  p .  182 ,  ' kanga roos  we re  ve ry  numerous  on

the  open  downs ' i  A .  Fo r res t  1872 ) ,  and  gene ra l l y
w i t h i n  t he  p resen t  F i t zge ra ld  R i ve r  Na t i ona l  Pa rk
(Ey re  1845 ,  Vo1 .  2 ,  pp .  99 -100 ;  Roe  1848 -9 ) .  Roe
also noted that the area south of the Gairdner
River iniet (Gordon Inlet) was abounding in
kangaroos; and, when returning to Perth, that
country between the Pall inup River and Kojonup
' t eemed  w i t h  kanga roos '  ( p .  2 l l ) .  G rego ry  (1849 ,

p ,  235 )  a l so  repo r ted  rha r  kangd roos  swa  ned  i n
the open forests around the Beaufort River near
Ko jonup .

Explorers travel l ing eastward from Perth into the
area now known as the Eastern Coidf ields found
kangaroos in abundance in the general KalSoorl ie -

Widgiemooltha - Lake Lefroy area, including areas
lurther eastward in the vicinity of the north-eastern
sec t i on  o f  Lake  Le f roy ,  e .8 .  Hun t  ( 1864 ,  1856 ) ,
A .  Fo r res t  ( 1872 ) .  I t  i s  c l ea r  f r om these  . epo r t s
that Western Greys were seen, as well  as animals
of at least one other species. Hunt noted in his
reports seeing 'red kanBaroosr in numbers " in the
neighbourhood of the ironstone hi l ls" (1864)'  and
later that ' r these animals . . .  locate themselves on
the most steri le .anges and hi l ls" (1856, p. I40);

but he also recorded shooting "a f ine kangaroo ol
fawn colour, . . .  -  the f irst I  have seen of this
species", and seeing numerous kangaroos "of

various species - red, fawn and the ordinary 8rey"
on another occasion. Hunt's identi f icat ions seem
r^  \ e  . on j ' r sc ' r  : ' \  r co r rd  ro  d i s t i nc t i on  be tween
true Red Kangaroos ( Ug!Ig!g! rulus) and Euros (M.

robLlstus), but he app3rently encountered both

Hun t ,  noweve r .  r he  l a ! t e r  t h ree  pa r t i es  ! r ave l l cd
further north-eastward, into the Southern Cross -

\4t Jackson area.

Although the f irst European visi tor to \4t Jackson,

A .  C .  C rego ry  ( i n  1846 )  made  no  commen t  on  t he

fauna  (Grego ry  and  Grego .y  1884 ,  p .  4 ) ,  t he
repo r t s  o f  edch  o f  t ne  aoove  rh ree  l a l e r  Pa r t i es .
e.B. Dempster, Lefroy, and Clarkson et al.  make
mention of either seeking to shoot a 'red' kangaroo
among hi l ls, or of having seen 'red' or 'dark red'
kangaroos in these situations. The comments made
make i t  clear that these observers were famil iar
with the Western Grey, but had not previously
seen a Red Kangaroo. The animals being referred
to in this instance were aimost certainly male
Euros. Apparently, neither these nor any other
kangaroos were part icularly abundant in this area
but Lefroy (1861) sug8ests that Tammar wallabies
(_!!3gM!g eugenii) may have been abundant in the
scrub to the south of Southern Cross.

Ihe country immediately to the north of the
Southern Cross - M1 Jackson area was explored by
John  Fo r res t  i n  1859 .  Fo r res t ' s  pa r t y  t r ave rsed
the area extending eastwards from the northern
end or Ldke \.4oore lo Lake qarlee, and thence
th rough  the  Leono ra  d i s t r i c t  t o  eas t  o f  M t  We ld .

General ly, John Forrest 's comrnents on the faLlna
are. not comprehensive. Most seem to be simply a
record oJ animals ki l led (mostly by the Aboriginal
m F m h F r c  ^ l  r h F  n ) r r v )  A n . l  c , r e n  r : t h c r  r h d n

d r tenp ts  ro  p rov ide  an  accoun t  o l  t he  d , ve rs l t y
and  abunoance  o r  t ne  f auna .  Thu5 ,  r e (  o rds  o f
kangaroos being ki l led may not only provide
evidence of the presence of part icular species, but
also imply a reasonable abundance, when the
apparent dif f iculty in shooting kangaroos while
t r ave r l i ng ,  and  t he  l ack  o f  a  pos . r i ve  i n .en r i ve  t o
run r  wh i l e  f ood  ra r i ons  he ld  ou t ,  i s  l aken  i n to
account. Forrest records taking two 'red'

kangaroos, one at Two Springs near [4t Alexander
and the other near Mt Malcolm, and four 'rock'

kangaroos to the south of [41 Leonora (J. Forrest
1875) pp. 44-52\. He also recorded later shooting
another three 'rock' kanBaroos while proceeding to
cl imb [4t Singleton (p, 63), and a kangaroo (p. 65)
rn the vicinity ol Cooroo Gic = Coordoo) Springs
to the south-east of the present town of Mi] in8.
The term 'rock kangaroo' may have been used by
Fo r res !  a t  r h i q  r ime  ro  desc r i be  ! he  Eu ro ,  bu t  i t  - s
poss rb le  t ha r  he  cou ld  Save  been  ' e fe r r i r g  ro  a
rock wailaby (ESglCqlg sp.; see below). The
'kangaroo' noted in the latter instance certainly
would have referred to the common Western Crey.
The previous relerences confirm that two other
species were also taken by Forrest 's party within
the  d rea  now  occup ied  by  rhe  pas ro ra l  i ndus t r y .

Assessment oJ the abundance of kangaroos
elsewhere to the north of Perth and into the
present pastoral areas of Western Austral ia south
of the Creat Sandy Desert in the period
immediately fol lowing European sett lement in the
State has to depend on relat iveiy few repo.ts.
The  md jo r  r epo r r s  t h row- ' r 8  l . 8 l r t  on  ' h i s  md t te r
a re  t hose  o f  Robe r t  Aus t i n  (185J ) ,  t he  Grego ry
b ro the rs  (1884 ,  and  o the rs )  and  John  Fo r res t
r 1 8 7 5 ) :  b L t .  o f  ! h e \ e .  o n l y  R o b e r t  \ J s l i n ' s  ' o d . n d l

Alexander Forrest's report (1872)
corroborates Hunt's observatlons on kangaroo

abundance in this area, but adds nothing further to
the picture .egardinS species abundance.

In his reports, Hunt also noted that kangaroos were
scarce between Vt Stir l ing and the area above, In
this respect, his observations support those made
by  Demps te r  ( 1851 ) ,  Le f roy  (1863 ) ,  and  C la rkson  e t
a l .  ( 186L )  rega rd i . r g  rhe  gene ra l  sca r . i r y  o l
kangaroos once they had passed eastward of the
present Bruce Rock - Merredin distr ict.  Unl ike
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took their immediate attention.

rppcd rs  I o  hdve  beFn  co -p -Led  b )  d  pe r ,o1  rav .ng
had  a  deep  i n te res t  i n  obse rv i ng  and  repo r t i ng  on
the  I aL rna .  John  Fo r res t ' s  r epo r t i ng  s t y l e  has
a l raad )  bcen  c i i s c r , : sed  . n  re l a ! ' l on  ro  rwo  ea r l i e r
exped i t i ons .  I he  l ack  o f  commen t  on  t he  f auna  by
A. C. Cregory when in the Vt Jackson area
(Grego ry  and  Grego ry  1884 ,  p ,  4 )  has  a l so  been
no ted ,

S im i l a r l y ,  t he  C rego rys '  r epo r t s  on  o the r
- xped r t i ons  ro  r l - e  . l o r rn  (e ,9 .  . n  1848 .  G rego rv  dnd
Grego ry  1884 ,  pp .  l 3 -30 i  and  seve ra l  o the rs )  a l so
om i t  any  reJe rences  t o  I auna .  Howeve r ,  t he
context of the remarks on fauna inciuded by the
Gregorys in their publ ished journals suggests that
they general ly omitted making specif ic comments
on  w i l d l i i e  un less  some th ing  ou t  o f  t he  o rd ina ry

d i s t i nc t i on  be tween  the  an ima ls  t ha t  may
collect ively be cal led 'kangaroos, and individuai ly
described as either 'kangaroos' or 'wal labies'.  We
also have no way ol deciding how Austin and John
Fo r res t  r nay  \ ave  app l i ed  t ' t ese  oe<c r tp ! t ons ,  ano
further uncertainty arises because the small
colonies of Euros st i l l  found in the Toodyay
distr ict and the rel ict populat ions of the
Brush-tai led Rock Wallaby ej! f9g319 penici l lata
ssp .  l a te ra l i s )  i n  t he  M t  Ca ro l i ne  -  M t  S t i r l i ng
a rea  . ^hab i r  d  pa r r  o i  ! he  ) t d te  a . reody  <nown  to
the  se l t l e r s  p . i o r  I o  AusUn ' s  t r i p .

John  Fo r res t ' s  u5e  o f  t ne  oesc r ;p t i on  ' . ed

kangaroo" may also be questioned here (cf.  Hunt
L854 ;  e t c . ,  above ) ,  bu t  t he re  can  be  no  doub t  t ha t
Austin knew the Red Kangaroo by the t ime his
party reached l4t Farme.. He had earl ier
col lected the f irst Western Austrai ian specimen of
l 5 i s  spsq i€ ,5  a t  Re . r r i r  F l a r s .  j us r  nea r  r he  p resen r
Wind imur ra  s ta t i on  homes tead  (Aus t i n  1855 ,  p ,  42 ) .
Even so, two earl ier references in the report (p.
l5) to 'red' kangaroos' dung and tracks may be in
error. These observations appear quite l ikely to
have been attr ibutable to Euros. We therelore
need to make some personal judgement in
' n r e r D r e t i n p  

r h e  e : r l i e < t  r a ^ ^ r r <  ^ 1  r h a  ^ r a c a n - a

and  abundance  o I  d i f f e ren t  sDec jes  -n  rhe  p rese . t t
pastoral areas oi Western Austral ia.

From Recruit  Flats, Austin travel led north-westward
into the Vlt Magnet - Cue area and thence across
to the \4urchison River. I t  is clear that Red
Kangaroos were abundant in a number of places in
this area, but they were also extremely wary and
hard to approach (pp. 42 & 49). Habitat for the
Reds included "stony plains covered with scrub, '
and 'rplains'r.  Austin also noted that they fed , 'on

leaves of the nut or native peach (= Santalum spp,)
trees that are very nurneroLls where these
kangaroos are foundrr. Earl ier ( in 1852, p. 296),
Augustus (A. C.) Gregory had apparently seen Red
KanSaroos, e.g. "a species of Kangaroo new to
me remarkable for i ts large size, red colour, the
Brea r  l eng l \  o f  t he  l eg>  ano  r . ] e  ) no r tness  o r  t he
foot" on the lower Murchison, and also noted that
" l ts {ood appears to consist of the leaves oJ a
species of Sandalwood and Samphire bush', .

F.T. Gregory further explored areas on the
Murchison and Gascoyne Rivers jn 1858, but in
keeping with previous reports, the fauna notes
included are not comprehensive. Apart from bird
notes, the report includes only one mention ol
kangaroos, this being the f inding of a "few skins
of the red kangaroo" in a r iverside Aboriginal
camp on the Cascoyne River near Beelu Island (c.
\NW o f  \ 4 r  Da lSe ry i  C re8o ry  and  Grego ry  1884 .
P . 4 1 ) .

John Forrest also travel led along the Llppel
I4urchison River in -1874 before proceeding
eastward across to the overiand telegraph l ine
between Darwin and Adelaide, but apart from one
mention of having seen ,,several kangaroos" around
a campsite c. I4 km (about 9 miles) down river
from Elizabeth Spring south of Mt Narryer (J.
Fo r res t  1875 ,  p ,  154 ) ,  h i s  r epo r t  adds  no th ing  more
to the previous knowledge of kanga.oos in this
part of Western Austral ia. However, aJter passing

commen ts  made  La te r  i n  t he  repo r t  o f  t he i r  1846
exped i t i on  (C rego ry  and  c rego ry  1884 ,  pp .  9 -10 )
that !rseveral kangaroos were seen on the sandy
downs"  ups t ream a long  t he  I rw in  R i ve r  t o  t he
vicinity of the present town of ful ingenew, and that
rhe  nex t  day  on  rhe r r  , ou rney  sou tn  rhey  "ha l t ed

for half-an-hour and shot a kangaroo, which
provided a welcome addit ion to the commissarjat, ' ,

r r c  - con r  1 r , l  i \  I nn i .F t i ve  o f  r easonao le
abundance of kangaroos in the type of country
described, and through which they were then
travel l ing. One of their party was also able to
procure "a kangaroo and ten cockatoos" during a
short excuasion several days later in the Watheroo
d i s t r i c t .  The  a rea  t r ave . sed  i s  p redominan t l y
Wes te rn  C rey  hab i t a t .

Robert Austin travel led north-eastward from
\;ooral i ing rowaros Lake \,4oore berore proceedi ' lg
i n to  t he  \ 4u rch i son  d i s t r i c t  i n  1854 ,  I t  i s  c l ea r
f r om h i s  repo r t  ( e .8 .  Aus t i n  1855 ,  p .  33 )  t ha t
Western C.eys were then extremely abundant in
!he  Coomo i l i ng  and  U  o . l gan  H i l l s  d i> r r - c r s ,  and
further northward towards Lake \4oore, ln this
respect, his observations are geneaally consistent
w i t h  t he  ea r l i e r  . epo r t s  by  l ames  Drummond  (1839 )
a n d  l o h n  C . l b e - r  ( l 8 r ^ 1 .  . n  W a g s r - l f e  a n c l
R  Ihe r i o rd  1955 ) .  Aus r rn  d l so  reco rdeo  ree ing  anc
shooting 'mourarings' or rock kangaroos around
Cowcow ing  and  {adoeOng  (p .  l L ) t  dnd  l a re r ,  i n  r he
Vurchison, of having shot several of the numerous
rock kangaroos "among the huge blocks of granite
on the eastern side" of 14t Farmer (p. 49), where
Red Kangaroos were also numerous on the plains
to  t he  wes twa rd .

l- lnfortunately, the apparently interchangeable use
by Austin oJ the Aboriginal name 'mouraring, and
the  desc r i p t i ve  name  ' . ock '  kanga roo  f o r  an ima l s
he  saw  and  sho t  bu t  d i d  no t  co l l ec t  as  spec imens
i ^ c <  n ^ t  . a < , a l v a  r h p  d , , a c f i ^ nr - \ , ! ! v  .  as  -o  w la t  spec les
he  wa<  re Ie . . i ng ,  1o r  does  i r  5e lp  us  i n  dec io i ng
what species John Forrest cal led 'rock, kangaroos
and  ' r ed '  kanga roos .  The  i n i t i a l  desc r i p t i on  g i ven
by Austin in his .eport strongly suggests reference
to a Rock Waiiaby, but the much larger Euro
which similarly frequents rocky areas is closer in
s i ze  t o  t he  Wes te rn  Grey  Kanga roo  o f  t he
sou th -wes t ,  and  m igh t ,  on  t h i s  accoun t ,  be
expected to have been more 1ike1y to be referred
to  as  a  ' kanga roo ' .  Howeve . ,  as  F r i t h  and  Ca laby
\1969 ,  p -  L8 )  po in t  ou t  t he re  i s  no  c l ea r - cu t
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t h rough  the  w i l una  d i s t r i c t ,  Fo r res t r s  pa r t y  f ound
kanga roos  t o  be  pa r t i cu la r l y  abundan t  f r om the
vicinity of Weld 5pring across to \ ' l t  l , loore - Lake

, n .  t . r r r h e -  e r " r * a r l  r o * a r d >  \ , 4  r  B a r e s
and Carnegre.

The  P i l ba ra  reg ion  was  p r i nc ipa l l y  exp lo red  by  F .T .
Grego ry .  Commenc ing  a t  N i cko l  Bay '  C reSory  s
pa r t y  unde r took  two  excu rs i ons .  The  f i r s t  o I  t hese
commenced  on  Vay  25 ,  I 861 .  Du r i ng  t he  f o l l ow ing
eight weeks, the party completed a return journey

southwards as far as Cregory Cap (approximately
40  km no r th  o f  N l t  Augus tus ,  wh i ch  F .T .  C reBory
had ascended during his previous expedit ion into
the Gascoyne in 1858 and named after his
brother), No mention of kangaroos is made in the
- - . ^ , , n r  ^ f  r h i <  f i r < r  r .  n  h " r  r h r a A  . l : r <  i f r a .

commencing the second tr ip which eventual ly took
the party eastward through the Marble Bar - Mt
Edgar distr ict to the Oakover Rive., and southward
as far as the Davis River before turning and
fol lowing the De Grey down to the coast, G.egory
repo r t s  ( c rego ry  and  c rego ry  I 884 ,  Augus t  I ,
pp. 74-5) when near the Sherlock River - ' rwe had
seen more kangaroos on these plains than on any
. , ca /  ^ ^ r - i ^n  one  l \ a [  was  s "o l
resernbled the Osphranter, and was in very good
order, the fur much thicker and softer than the
.ommon  kangd roo  o I  t he  wes te r . l  coas t ,  and  o i  d
pale moLise coloLlr.  I t  weighed about forty-f ive
pounds"i but the identi ty ol this latter kangaroo
is uncertain. I t  may have been a Red Kangaroo.
On the other hand, the descript ion could possibly
. . n l v  r ^  I  r a -n .  -  F  r r r .  l r  i s  obv ioLs  rhd t
Grego ry  knew the  Wes te rn  Grey ,  bu t  one  canno t
h a  . p r r . i n  ^ f  h , <  . ^ n . a ^ r  ^ f  r t h a  a < ^ h r : n r a r r r  i n

rhis context. Both the Red Kangaroo and the Euro
(Wallaroo) were included in the Benus Osphranter
about this t ime (see Gould l97J). The lack of
connection between this descript ion, and Gregory's
previous mention of skins "of the red kangaroo"
being seen on the Cascoyne also does not help.
\4ore importantly, however, the above quote was
referr ing to an area the party had previously
traversed around July I5 when on the return Ieg
of their tr ip to the south. There is only one
other comment on kangaroos made in this narrat ive
(p. 8t,  September 24), nearly eight weeks
afterwards when the party was on the lower
reaches of the De Grey River, in or near the Ord
Ranges, vtz. I 'kangaroos were numerous among
these hi i ls, but we did not succeed in shooting
any. They appear to be similar to those seen on
.h -  a ta i ^<  n - r r  . ha  qha r l ^ . k , ' .  \ l  ha teve r  t he
species, i t  seems certain from the context of the
remarks  t na t  kanga roos  , ve re  p re len  t  i n  g rea te r
than usual abundance in the two areas mentioned,
rather than being absent elsewhere. The f irst
comment also reinforces a conclusion previously
touched on, i ,e. that lack of comment on kangaroos
in slrch explorat ion journals is not necessari ly
i - . 1 i ^ . + i - -  ^ f  c - . . - i ' -

Although Ernest Giles passed westward through the
area to the south of \4enzies in October 1875,
and in \4ay 1876 travel led up the l4urchison River
ano  ac ro5s  Lhe  Cascoy le  l o  t he  l ppe r  r eaches  o i

the AshbLrrton before returning eastward across the
dese r t ,  h i s  j ou rna l s  (C i l es  1889 )  make  no  commen t
on  konga roo .  . ' ' i l h i n  : ' e  p resen l  pds to ra l  a reas  o f
t he  No r th  wes t  and  P i l ba ra  reg ions  o l  Wes re .n
Aus t ra l i a ,  Pas to ra l  se t t l emen t  had  p rog ressed  i n to
the  \ 4u rch i son  by  t h i s  t i r ne  (C i l es  1389 ,  Vo l .  2 ,  pp .
263-4), and further explorat ion in this area was
unde r taken  by  t he  p ionee r  pas to ra l i s t s .  I n l o rma t i on
l . om these  sou rces  i s  no t  r ead i i y  ava i l ab le .

Organ i sed  exp lo r i ng  pa r t i es  con t i nued  t o  p robe  t he
in te r i o r  o f  \ !  es te rn  Aus t ra l i a  we l l  i n t o  t he  20 th
Cen tu ry  ( see  Wes te rn  Aus t ra l i a .  An  A t l as  o f
Hu .nan  Endeavou r .  1829  -  1979 .  ( 1979 ,  p .  42 ) ) ,  bu t
t he i r  e f f o r t s  we re  l a rge l y  concen t ra ted  i n  t he
dese r t s  t o  t he  no r th  and  eas t  o f  t he  a rea  o f
conce rn  i n  t h l s  r ev iew .  Cons ide ra t i on  o f  t hese
la t t e r  r epo r t s  can  t he re fo re  be  om i t t ed  a t  t h i s
po i  n t .

C.  SUMMARY

r r  < ' , f f i . F -  r ^  < : \  h p r a  r h : r  r h a r a  c  : m n l A

ev idence  suppo r t i ng  t he  v i ew  tha t  Wes te rn  Grey
Kangaroos were extremely abundant at various
p laces  Th roughou r  rhe i r  r ange  w i t h i n  t he  p resen r
agricultural areas of southern and south-western
Wes te rn  Aus t ra l i a  a t  t he  t ime  o f  se t t l emen t .  l n
con t ras t ,  l i t t l e  i n fo rma t i on  i s  ava i l ab le  on  t he
pre-European abundance of Red Kangaroos and
Euros  i n  Wes te rn  Aus t ra l i a .  The  f ew  re levan t
reports are also not contemporaneous. Nevertheless,
r re re  r5  Su f f r c ren l  ev roence  l o  Su88e5 t  t no r  a reas
ol relat ively high kanga.oo abundance did exist
w r th i _  t he  rdnBe land  a reas  o f  r he  s ta te  p . i o r  t o
the advent of the modern pastoral ind\rstry.

r h F  n r r c < t i n n  ^ f  r h p  : n i r i .

abundance within mixed and abundant kangaroo
n n n r r l r r n r <  .  - L \ a  n . a < a . -  n r s t o r a l  a r e a s  o f  t h e
S ta te  i n  ea r l i e r  t i r nes  i s  s t i l l  sub jec t  t o  unce r ta i n t y
| ' - -  i , ,  c 6  ^ +  . r ^ h l a m .  . a l : i A n.  - . - - -  -  I o  dc tud l  sPec les
iden t i f i ca t i ons  i n  t he  sou rce  repo r t s .  Howeve r ,  i n
those cases where Euros and Red Kangaroos appear
to have been relerred to in reports along with
hao i ra l  . ) o res  re .g ,  Aus t i n  l 8 \ ) i  Hun t  1866 .  1855 ;
e rc . )  r he  spec ies  hab i t dT  assoc id t i dns  repo r l ed
appea r  va l i d  on  rhe  bds i )  o I  mv  (no \ r  l edge  { see
a l so  F  t h  dnd  Cd laby  I 969 ) .  Thus .  nd lo r  spec res  -

_  ro  have  occ - r red  i nu u  L U L  d P P c d r

r os t  o i  t hese  a reas  ove r  r he  pas t  I 00  yaa rs  o r
50 .  l ence ,  . t  f o l l ow5  rha t  5pec ies  ^onpos i r i on

w i th i n  t he  l oca l l y  abundan t  kanga roo  popu la t i ons  o f
t he  pas to ra l  zone ,  f i r s t  commen ted  on  by  exp io re rs
who were not always specif ic about the types of
animals encoLlntered in part icular areas, may have
been similar to that presently found in those same
dred . ' .  l r  d l so  f o l l ows  f r om th . s  ana l ys i s  r ha r  r he
present relat ively high abundance of kangaroos
within parts of the arid rangelands of Austral ia is
no t  a  phenomenon  so le l y  a t t r i bu tab le  t o  t he  adven t
o t  r he  pas to ra l  : 1dus r r y .  a l t hough  rhe  pas ro ra l
industry may general ly have favoured some increase
in  t he  t o ta l  abundance  t o  da te .  Denny  (1980 )  has
also reached a similar conclusion.
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III THE EUROPEAN ATTITUDE :

A. INTRODUCTION
T h F  e , r i v  F , , r ^ n F - n  < a r ' l p r < r  n a . . a n , i  . n .

A u , t . o l i a  w e r e  s r r o n g l v  a l l e c t e o  b y  r h e i r  o w n
c u l r u r a l  r r l d . r : o n s  d 1 d  ' e a c t . o n -  t o  a  c r r a n g e  . o n o .
T \ i s  s  o r y  \ dq  been  Lo ld  a .d  -e ro ld  i an )  L l . I r a \  d1c
-eed  no t  be  ' epe - red  i n  de ta i l  \ e re .  f hese  rew
se t t l e r s  d i d  howeve r  d i f f e r  f r om the  Abo r i g i na l
i nhab i t an t s  o f  t he  con t i nen t  i n  two  impo r tan t

EXPLOITATION AND LEGISLATION

servants, (and) the aboriginal natives" from any
restr ict ions on 'rhunting and ki l l ing Kangaroos for
their own consumption, or for the use of their
a c r a h l i c h m c n r < '  h , ' r  ' n 6 ^ < . n  d " t v  ^ f  ^ n a

sh iL l i ng  ( l / -  =  l 0d )  pe r  kanga roo  sk in  be ing
expo r tec  l r on  t he  ^o lony .  I n  coc temDora rv  t e r - ' r c ,
t h i s  expo r t  du t y  was  essen t i a l l y  pun i t i ve .

I n  summarv ,  t he  above  l eg i s l a t i on  p la i n l y  shows
that the kangaroos were then considered a

.  ' . - : l  
1 6 < ^ , , . - -L c 6 '  L ' i " o L

this use was to be accorded rhe highest priori ty,
The measure taken was aimed simply and di.ect ly
a t  r eso lu t i on  o f  some  p rob lems  a r i s i ng  f r om

f i r s t l y ,  t hey  had  a  f undamen ta l l y

t he  Abo r i g i nes . Their l imited addit ional

d i l f e ren t  v i ew  o l  t he  re l a t i onsh ip  be tween  rnan  and
the  na tu ra i  env i ronmen t ,  and  second l y ,  r hey  had  a
^ r i r r e n  l d n g L o g e .  T h u s .  w r . . e  a s s - n . 1 9  t - e  g l t
of dorninance over this 'new' land and al l  i t
. ^ n r i  ^ p . ]  r h a  < p r r l a r <  ^ . ^ . a ) a a A  ' ^  ^ - - , , ^ .  . 1 - . -

Land ,  o { t en  i n  acco rdance  w i t h  t he i r  own  i nd i v i dua l
p recep ts  bu t  gene ra l l y  unde r  t he  umbre l l a  o f
o rgan i zed  c i v i l  gove rnmen t ,  The  evo lu t i on  o f
o I f i c i d l  a r r i r udes  regd rd ing  e \p ,o i r a ! l on  o l  r he
ka . )ga roos  Jnd  J /d l l db ies  can  rhe re fo re  De  t r dced  Dy
examination ol the relevant legislat ion. In Western
Aus t ra l i a ,  t h i s  r eco rd  beg ins  i n  1853 .

B. THE LECISLATION

l. The Kangaroo Ordinance
The  subs i s tence  requ i remen ts  o f  t he  ea r l y  Eu ropean
\e r t l e r s  f o r ced  rhe . l  t o  adoo r  d  )T r i c r l y  u ! t l i l a r i dn
, i e *  o [  \ dnga roos  and  *a . l ab ies ,  s im i l - r  r o  rha t  o f

e  \ i . r i nB  exp lo i r a r  i on  pa l re rns , P ro tec t i on  o f

exploitat ion at f i rst produced mino. local confl icts,
but this was soon intensif ied by the depasturing oI
i nc reas ing  numbers  o i  domes t i c  l i ves tock ,  t he  s l ow
increase in the European populat ion and, more
impo r tan t i y  a t  t ha t  t ime ,  t he  rap id  deve lopmen t  o f
a cornmercial export trade in kangaroo skins.
F rom the  f i r s t  r eco rded  sh ipmen t  o {  320  sk ins
f rom Wes te rn  Aus t ra l i a  i n  l 84 l  (Ca (den  1977 ,
pp .  78 -9 ) ,  t h i s  t r ade  had  g rown  ta  29  5A6  sk ins
by  1851  (Wes te rn  Aus t ra i i a .  B lue  Book .  i 851 ) ,
a l r houg r  rhe  ro ra l  EJ ropean  popJ lo t t on  o f  l ne
State at this point nurnbered less than 6 000
(Bo l t on  and  Hu tch i son  1979 ,  p .  3 \ .

The attendant r isk to the small  European
community of greater confl ict with the Aboriginal
populat ion arising from this increased hunting
pressure induced passage of the f irst piece of
Western Austral ian legislat ion dealing specif ical ly
w i t h  t he  oa t i ve  f auna .  Thus ,  ' The  Kanga roo
Ord inance ,  18J l '  was  passed  i n to  l aw  by  t he
Le8 i s l a t i ve  Counc i l  o f  Wes te rn  Aus t ra l i a  on  Ap r i l
I ) ,  1853 .  I h i s  o rd inance  became  e f f ec t i ve  f r om
Ju l y  l ,  l 8 r l .  I t s  p reamb le  read  as  f o l l ows :
' '  

Vhe reas  rhe  p rac r i ce  o I  \ L l n r i ng  and  k r l l . ng
ka . rpA r . \ o (  -  _hc  r - ' - l o ra  d i sL r iC t5  o I  \ {  es l e rn
Austral ia has oi late been carr ied on to a
cons rde rdb le  ex te ' r t  by  romao i c  nun re rs ,  and
whereas such a practice is calculated not only to
deprive the aboriginal natives of their natural
means  o f  suppo r t ,  w i t hou t  a f f o rd ing  t hem in  re t l l r n
any ol the faci l i t ies Ior obtaining employment and
f o o d  w h i c h  I n e v  e n t o y  . n  r h e  s e t l . e o  d i s t r i c 1 5 ,  b u l
has also led to serious quarrels between such
hunters and the Aborigines - Fo. remedy thereof,
be  l t  enac ted " .

Further, this ordinance exempted , 'owners, legal
occupiers, or lessees of any country land, or their

kangaroos per se was not then at issue. Final ly,
this legislat ion would I think have applied
principal ly, i f  not solely, to exploitat ion ot the
Western Crey Kangaroo because this species was
the only large kangaroo general ly known to the
European inhabitants of the south-west of Western
Aus t ra l i a  i n  t he  ea r l y  1850s  ( l l  B .  3 . ) .

2. The Game Acts

< '  ' . , ' c a . l i  n o  i a o i c T - i i ^ n  . l - i l i n d

dena ra l l y  \ ^  i de r  r n  scope  rhan  'Tne  Kanga roo
Ord inance ,  l 8J l ' .  Thus ,  t he  f i r s t  o f  t he  S ta te ' s
'Cam-  \ c l s '  ( oassed  i n  1874 .  p r i o r  r o  rhe  repea l
o f  ' l he  Kanga roo  Ord inance ,  18J3 '  i n  Ju l y  1878
r42  V ; - t o r i a ,  \ o .  9 ) ) .  and  "ucce -d rng  Ac t s  o f  r he
.d - re  t i r l e .  cons ide red  l ha t  :mpo r ta t i ons  o i  exo t l c
'Bame' species which could possibly provide more
acceptable or tradit ional quarry for the hunter and
spo r t sman  we re  bene f i c i a l .  I he  'Game Ac t ,  1874 '
also considered that such imports should be
protected from indiscriminate hunting, and that
other designated native species which might be
hu ' r t ed  shou ld  be  p ro rec led  dunqg  rhe i r  " b reeo ing

season" as we1l. While the main thrust of this
legislat ion was directed towards .egulat ion and
encou ragemen t  o f  hun t i ng  pu rs i t i t s  i n  t he
r rad | l i ona l  Eng . i sn  mou .d .  t he  p r i . ] c i pa l  o f  s rocK
maintenance as a pre-requisie for continued
exploitat ion was recognized.

Practical administrat ive action however required
knowledge of the biology of the native species
being considered as worthy oJ protection. Lack of
this necessary knowledge was soon apparent, and
'The  Came Ac t ,  I 874 ,  Amendmen t  Ac t ,  1878 '
va r i ed  t he  o rov i s ron  o l  p ro rec r i on  ' du r i ng  r ^e
breeding season" to the administrat ively practical
exped ien t  o f  p ro tec t i on  f r om exp lo i t a t i on  t o  be
specif ied by Proclamation of a "close season', as
aequired. But no kangaroos or wallabies were
des igna ted  "Na t i ve  Came"  un t i l  1892 ,  when  bo th
"Kangaroo" and "Tamar" (sic = Tammar, \4acropus
g!gg4) were included in the "Native Came't
schedule. "seal" was the oniy other narive
mammal l isted at this t ime. Measures aimed at
protection from hunting were also revised in 1892
- the power to proclaim "reserve(s) for native
game" was added to the exist ing provision for
' ic lose Season(s)", but discret ionary power
pe rm i t t i ng  t he  i ssue  o f  l i censes  t o  a l l ow  the  t ak ing
oJ any "birds or animals" within any reserves that
might be declared was also added.

l 6



R edd ;18  o f  r he  Pa r l i amen ta ry  Debd tes  re l a r i ng  ro
passage of 'The Game Act, 1892' makes i t  clear
that there was genuine concern that then exist ing
measures aimed at aegulat ion of hunting pressLlre
were inadequate, and that general ly excessive
exploitat ion of kangaroos and seals that was

believed to have occurred should be stopped.
Howeve r ,  ! ne  op i ^ rons  o f  \ ' 1e ' nbe rs  aeBdrd i ^8  rhe
s ta tus  o l  bo th  t he  d i f f e ren t  spec ies  o f  kanga roos
ano  rhe - r  popu id r i on '  i n  d . f f e ren t  pd r t s  o i  t he
S ta te  va r i ed  cons ide rab l y ,  a l t hough  the re  was
dppa ren r l )  Be ' re ra l  co - ) sensL r \  t ha !  exp lo l r a r i on  f o r
rooo  pu rpo )es  ' ho r , l d  have  p r i o r - t \  ove r  pu re l y
commerc ia l  hun t i ng  f o r  sk i ns ,  and  t ha t  t h i s  f o rmer
. se  ou8h t  1 ( J t  be  sub tec t  r o  dn \  con ) t r a i 1 t .  ThLs .
the general opinion in the eariy 1890s regardin8
kangaroos (now including a group of species) was

similar to that expressed earl ier on passage of
' [ \ e  Kanga .oo  Oro lnance .  l 8 r ] ' .  ex .ep t  f o r  l he
fact that commercial exploitat ion was also seen as
a desirable method of destroying and uti l iz ing
dn rna .s  rha r  m igh t  o rhe rwr5e  co rpe te  f o r  f ood
with the now numerous and much more desirable
pastoral l ivestock popuiat ions. The opinions of
both Si. John and, part icularly, Aiexander Forrest,
and  so -ne  o the r  VemDers  a l so ,  i n  r e l a t i on  ! o  t he
relat ively low value that they accorded to either
kangaroos and/or kangaroo hunters, in comparison
with domestic l ivestock and persons engaged in
no re ' r espec tdb le '  pu rsu r r s .  we re  i ndeed  sha rp ,

Interestingly enough, these debates on 'The Game
Act, 1892i also make i t  clear that the community
was  t aen  p repd reo  t o  rega rd  t he  p resence  o l
wildl i fe in some areas, such as Perth Water on the
5*an  R rve r ,  ' nuch  more  h igh l y  r hdn  d i r ec t
consump t i ve  use  v i a  hun t i nS .

Fu r the r  o f f i c i a l  ac t i on  a imed  a t  con t ro l  o f
exploitat ion of kangaroos did not however fol low
immediately aJter passage of rThe Game Act,
1892'. ln fact, the f irst Proclamation for legai
preservation of "kangaroos" in accordance with this
Ac t  was  no t  pub l i shed  un t i l  Oc tobe r  13 ,  1899 .
The area covered by this Proclamation (see Fig.
2 . )  c l ea r l y  sLgges rs  rha t  t he  dc t i on  be i rg  t aken .
was meant to apply to the Western Crey Kangaroo,
- l f hough  bo rh  t t . s  nouce  and  t he  pa ren r  Ac I  d re
no r  spec r f : c  i n  t he i r  de i i n f i i on  o [  ' <anBaroo ' .  and

. l pa , r .F  on  , he  B i l l  f o r  t h i s  \ c r
clearly shows that the word was used in relerence
to  seve ra l  : pec ies .  l nc i den ta l l y .  'wa l l dby '  was
nevertheless dist inguished from 'Tammar' in the
deba tes ,  w i t h  'wa l l aby '  be ing  om i t t ed  f r om the
final l ist of deciared "Native Game", apparently
beca .se  o f  11s  p rope rs i t y  ds  d  Sa rden  De5 t .  The
, . 1 i . ' ' n - r i ^ n  h p i n o  m ) d a  ; n  r h  <  l : , r a r  i n < r : n . F  m - v

have been between the Tammar (Macropus euBenii)
and the Brush Wallaby (\ ,1. irma).

The  f i r s t  se r i es  o f  P roc lama t i ons  (1899 ,  I 900 )
establ ishing a 'Kangaroo Reserve' in soLlthern
Western Austral ia apparently caLlsed conlusion in
rhe  -n rnds  o f  ndny  coun l r y  peop le ,  desp i t e  a
specif ic provision al lowing general destruction of
<anga roo<  w i t h i n  t ne  ' ese rve  " l o r  pu rpose .  o f
human food" on.Ly, as had been agreed previously.
A speci l ic 'Act to Al low Kangaroos to be taken
for Food during a Close Season and on Native
Came Reserves' subsequently passed in Novembea

1900 detai led this exemption from provisions of the
'Came Act ' .  The succeeding Proclamation of the
'Kangaroo Reserve' on N,' larch lJ, 1901 (Fig, 2b)
fu r t ne r  c l d r i i Led  I he  o r iS ina l  i n l en l i on  t o  p roh ib i r
d i r ec t  co .nmerc ia l  exp lo i t a t i on  w i t hou t  r es t r i c t i ng
the use of kantaroos lor food, but imposed no
restr ict ions on the subsequent commercial disposal
of skins of kangaroos ostensibly taken for food
pu rooses .  As  ! he  Cn -e l  I nspec lo r  o f  F i she r i es
, d r e r  p o i n r e d  o u t  ( C o ' e  1 q 0 5 .  o ,  ? ) .  l 5 e  i n r e n t i o n s
o f  t he  f o reBo ing  l eg i s l a t i on  we re  no  doub t
oes l rao .e ,  ou t  r he re  J /as  no  wav  o f  en fo rc i ng  L rs
ob \e rvance  Jno  p roodb l y  l i r r l e  ' ope  o i  h i s  r ead l l y
ob ta in i ng  a  pos i t i on  whe re  t h i s  wou ld  be
practicable. The effect on kanBaroo exploitat ion
appeared minimal.

Fu r the r  amendmen t  o i  t he  rGame Ac t '  i n  1907
repea led  t he  spec i f i c  powers  o f  t he  'Kanga roos  f o .
Food '  Ac t  o f  I 900 ,  and  i nco rpo ra ted  s im i l a r
p rov i s i ons  w i t h i n  t he  'Came  Ac t ' :  bu t  Sec t i on  2 .
(4 . )  o f  t he  ' came  Ac t  Amendmen t  Ac t ,  I 907 '
( . c . i f i . a l l v  n roh ih  t ed  i ssue  o i  l i cen<es
dL rho r i z i ng  t he  k i l l i ng ,  e t c .  o i  na t . ve  Ba rne  on
native Bame reserves. This prohibit ion is puzzl ing,
h , ' r  r h a  o a n p r r l  . ^ ^ r a Y r  ^ f  q a . f i ^ n  ?

, , / c y  , , o Y  r

app l y  on l y  t o  t ak -ng  f o r  sd le  o r  bd r re r .  Even  so .
l he  'Kdngd roo  Rese rve  P roc lana r i on  o f  Va rch  l J .
1908 (Fig. 2b) omitted specif ic generai approval of
the taking of kangaroos for food within the
reserve, in contrast with the previorls Proclamations
o f  t h i s  t ype .  Ano the r  two  sepa ra te  P .oc lama t i ons
published on the same date clari f ied this issue in
regd ro  ! o  t \ e  t dk ,nB  o f  Langa roos  f o r  sd .Le  o r
ba.ter, and also provided for the issue of l icenses
to "Bona f ide" sett lers to take kangaroos on
reserv-es for-food only, presumably under cover ol
s F . + i ^ n  7  o l  T h e  C , r m e  r e .  1 3 9 2 ' .

f hus ,  oe )p i r e  t he  oppa ren t  con lus ,on  enBende reo
and the ineffectual nature of the legislat ion in
l imit inB hunting, the dist inct ion between the purely
commercial and subsistence levels of exploitat ion
was  -na in ta i ned  i n  rega rd  ro  rhe  l e8a l  'Rese rve ' .

and  p r i o r i t y  r ema ined  w i t h  t he  l a t t e r  use  as  l n
p rev ious  t imes .

Exist ing and proposed 'Came' legislat ion was
rev iewed  i n  l 91 l  by  a  Se lec t  Commi t t ee  o f  t he
ves !e rn  AdsT ra l i an  Leg .s l a r i ve  Counc i l .  and  t he
"Laws relat ing to Imported and Native Came'r were
consolidated and amended by passage of the 'Game

.qc r ,  l 9 l 2 ' ,  Lega l  cond i r i ons  re l a t i nS  ro  t he
expioitat ion of kangaroos and wallabies in western
Austral ia during the next 40 years were la.gely
oe 'e . -n i neo  by  rh i s  Ac l  l i nc l ud .nS  some  l a re r
amendmen ts  i n  l 9 i f ) .

Al l  kangaroos and wallabies were classed as
"Na t i ve  Game"  by  v i r t ue  o f  t he i r  i nc l us ion  w i t h i n
the group "A11 Marsupials excepting Native Cats"
in "The Second Schedule" ol the 'Game Act,
I 9 l 2 - l l ' .  P  o r r r )  . e c o g n L t i o n  w a s  o n " e  d B a i ' l
given to the value of kangaroos as a human food
rasou rce ,  w r th  Sec r i on  12a .  au rho r i z i ng  rhe
\ , 4 .n i sTe r  respons ib l e  t o  g ran t  spe . i a l  l i censes  t o
al low kangaroos to be taken for this purpose alone.
T - l ese  l i censees  we re  d l>o  e \emp ted  i r om
comp l i ance  w i t h  o the r  p rov i s i ons  o f  t he  Ac t  i n
obtaining their requirements (Sectioo I2a. (3.)).
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The responsible \ ,{ inister was also empowered to
-u rho r . se  p rope r r y  ho lde r '  r o  oe ) r roy  "Cdme '

species on their property in cases where damage oa
in j u r y  was  l i ke l y  t o  a r i se  (Sec t i on  21 . ) .

Apart from the two speciai provisions above,
hunting of "Gamerr species on a non-commercial
bas i s  was  a l so  pe rm i t t ed  w i t hou t  l i cense  i n  a reas
e \e r rp r  ' r o - ' r  co \e r  ucde r  o rhe r  i pe . , f r .  p rov  s i ons
o f  t he  Ac t ;  t ha t  i s ,  ou  t s i de  o f  P roc la imed
"Reserves" and "Close Season" areas (see Section

I  .Fn \  no  a f  1p -son \  ^np .o -d  -e  d i r e . l  Conmerc ia l
exp lo i t a t i on ,  and  i n  t r ade  i n  "Na t i ve  Game" ,  was
a l \ o  . o . l r i n  l ed .  a )  , ) r ev ious l y  adv rsed  by
Proc lam- r i on  o -  \ 4a rch  l l ,  t 908  ( see  >ec rLon  10 .
o f  t he  Ac t ) ;  bu t  a  new  p rov i s i on  a l l ow ing
imposit ion of Royalt ies on marsupial skins taken
for trade was added (Section 2la.),  The power to
ro " : t - a i n  rhe  t ak .ng  o f  oa r ! r cu la r  "Ca r r l e "  5pec tes
was  i nco rpo ra ted  unde r  Sec t i on  5 .  The  power  t o
declare "Close Season(s)" and "Native Game"
Reserves by Proclamation remained as before.
Administrat ion of l icensing, etc. was faci l i tated
by the Regulat ion making powers under Section
24 .

Fu r the r 'Kanga roo  Rese rve '  P roc lama t i ons  we re
nad .  du r i ng  he  cu r rency  o f  t he  'Came  qc t ,
l 9L2 - l l '  ( see  F ig .  2 ) ,  t he  f i . s t  o f  t hese  be ing  June
27 ,  19 l3  (F ig .  2b ) .  These  l a te r  P roc lama t i ons
continued to rnake non-specif ic reference to
'Kanga roos ' ,  and  con t i nued  i n  t he  same  l o rm  as  t he
p reced ing  P roc lama t i ons  un t i l  Augus t  l ,  1924 ,  when
the new 'Reserve' Proclamation was restr icted to
"Grey  Kan8a roos "  (=Wes te rn  Grey ;  F ig .  2c ) .  F rom
la te  1929 ,  howeve r ,  subsequen t  no t i ces  gene ra l l y
exempted part icular areas for a specif ied period
from the cover oJ the general Grey Kangaroo
Rese rve  p roc la imed  on  Augus t  1 ,  1924 .  The  f i r s t
of these later variat ions, e.g. the Proclamation
of Nove.nber 15, 1929, was made towards the end
of the f irst rnajor phase of agricultural development
in south-western western Austral ia (Fig. 3), and
further chanBes that foi lowed were general ly made
in response to increasing agricultural development.

I he  'Came  Ac ts '  we re  no t  howeve r  t he  on l y
legislat ion impinging on exploitat ion of kangaroos
and wallabies in western Austral ia. during the
. a r ; ^ , 1  r ^  r h p  l 9 l O c  r l ' c . " c . A n  r h ^ - -  < a ^ ! . a r o

l eB i s l d t i on  d l so  recognLsed  an ima l r  as  po te . t t i a l ,  o r
- c !ua l .  ag r i cu l t u ra l  pe . ' t s .  qmor  I  r he  l l r s t  sucn
le8islat ion (see Tomlinson 1979) was 'The

Des t ruc t i ve  B i rds  and  An ima ls  Ac t ,  1893 ' .  Th i s
Act was directed specif ical ly at exotic species.
The  de le te r i ous  impac t  o f  spa r rows  and  s im i l a r
exotic birds introduced elsewhere in Austral ia was
n o r e d  . n  r h e  P r e a m b l e .  a r d  r n e . m p o r r a t i o n  r o  a n d
keeping oJ such exotic pest species within the
State was prohibited. The dist inct ion made here in
.egard to some exotic species stands favourable
compdr i 5o '1  w i rh  i he  sen r imen rc  exp re5sed  i n  t nc
open -ng  l i nes  o f  r he  P redmb-e  ro  The  Came qc r ,
1 8 9 2 ' ,  e . g .

"Whereas  i t  i s  exped ien t  f o r  t he  bene f i t  o f  t he
Colony that encouragement should be given to
pe rsons  t o  lmpo r t  any  B i rd  o r  An ima l  no t
previously exist ing therein, and that Protection

should be Biven to such Birds or Animals and their
p rogeny  . . .  ' .

Doubt about the desirabi l i ty of nurturing sorre
exo t i c  an ima l s  was  exp ressed  a t  one  po in t  du r i ng
the Parl iamentary debates on the Game Bii l  of
l89l-2. The considered 'pestr or 'nuisance' value
of some of the native fauna was also discussed
du r i ng  l hese  deba te5 .  \ eve r the .ess ,  r t  i s  c l ea r

r r r i r ' r d c < ,  o  r o n - C o m F 5 l t c d t e o
an ima ls  du r i ng  t he I3  90s  we re  essen t i a l l y
5 r r n p l r s t i c  i n  o L r l o o k .  s p e . r e c  w e r e  e f t e c r . ! e l y
- < \ i o n c . i  r n  c  ' h F .  ' o ^ ^ . i r  ^ r  ' h r . l r  . r r a o ^ r i a -

depe ' l d i ng  on  rhe i r  De .ce i vcd  r r r l i t y  va -ue ,  and
gene ra l l y  w i t hou t  pa r t i cu ia r  r e fe rence  t o  t he i r
r  o i n  F y n r .  < n F . : A (  w c . p  a j s o  c i a s s e o  * t L h o u t
r e f e r e n c F  i o  t \ e . r  D o t e n l . a l  i n p a ( t  o ^  - a t i v e

I r  <h^ , . t  o i  - . , , . s c  be  remerbe reo  t ha l
'ecology' as a science was then unknown.

Ag r i cu l t u ra l  deve lopmen t  expanded  w i t h i n  Wes te rn
Aus t ra l i a  f r om l 90J  onwards  (Bu rv i l l  1979 ;  and ,
F ig ,  3 ) ,  and  t he  l a te r  i nvas ion  by  t he  rabb i t
(To|-nl inson 1979) and problems with crop production
on small  cleaaed areas within a vast expanse of
kanBaroo  hab i t a t  ( e .8 ,  Hadd le ton  1952 )  he igh tened
awareness of pest problems. Further legislat ion
d i ' ec ted  o r  ag r . cu l t u .a l  pesT  p roD .em)  l o . l oweo ,
eventual ly leading to passage of the rVermin Act,
l 9 l 8 ' .  Th i s  Ac t ,  w i t h  i t s  subsequen t  amendmen ts ,
had a major effect on the general approach to
exploitat ion of kangaroos and wallabies over the
rema inde r  o f  t he  pe r i od  unde r  rev iew ;  t ha t  i s ,  f r om
c, 1920 to 1970.

3. The Fauna Protection Act

The f irst off icial step towards the modern concept
oJ wildl i te conservation in Western Austra.Lia was
taken when the rFauna Protection Act, 19501
succeeded  the  'Game Ac t ,  l 9 l 2 -13 , ,  com ing  i n to
elfect on JuIy l ,  1952. Al l  wi ld vertebrate
animals in the State were then included in the
deJ in i t i on  o f  " f auna "  (Sec t i on  6 . ) ,  and ,  i n  d i r ec t
con t ras t  w l t h  t he  app roach  i n  t he  va r i ous  'Came

Acts',  al l  ' ,Jauna" was ,,protected,, unless subject to
a specif ic exclusion declared by proclamation
(Sec t i on  14 , ) .

The  poss ib i l i t y  o f  a  d i r ec t  con f l i c t  be tween
p rov i s i ons  o f  t he  'Ve rm in  Ac t ,  l 9 l 8 -1945 , ,  and
those ol the new fauna legislat ion was foreseen at
the t ime this legislat ion was considered, and the
ma t te r  r eso l ved  by  a l l ow ing  t he  'Ve .m in  Ac t ,
l 9 l 3 -1945 '  ( and  i t s  successo rs )  t o  p reva i l  i n  cases
where  i ncons i s tency  m igh t  a r i se  ( see  'Fauna
Pro tec t i on  Ac t ,  1950 , ,  Sec t i on  5 . ,  and  Sec t i on
17,(2)(e)).  Thus, latent power to decide the
prrmary approach to management oI native animals
that might also be regarded as agricultural pests in
some Lnstances that had previot lsly existed undea
provlsions of the 'Came Act '  was, at this point,
t aken  f r om the  respons ib l e  f auna  au tho r i t y ,  and
passed to those responsible for decisions made
unde r  cove r  o f  t he  'Ve rm in  Ac t ' .  Howeve r ,  i n
those instances where no action was taken by
those  empowered  t o  do  so  unde r  t he  ,Ve rm in  Ac t , ,
the fauna autho.i ty retained residuai power. This
constraint on the power of the fauna authority
rema lned  un t i l  June  I ,  1968 ,  when  the  ,Fauna

lonse r \  a r . on  Ac1 .  l 9 t0 - l 9b / '  oecame  ope rd t i ve .
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The  e i f ec t  o f  f o rma l l y  t r ans fe r r i ng  t he  f i r s t  op t i on
of making primary decisions af lecl ing native fauna
out of the hands of the fauna authority and
placing this with the vested interest Sroup havrng
power  unde r  cove r  oJ  t he  'Ve rm in  Ac t '  J rom 1952
through I958 could have been disastrous, The
new a r rangemen t  o f  powers  spe l t  ou t  i n  t he 'Fauna
Protection Act, 1950' did not however result in
any major shif t  in the exist ing patterns of
exploitat ion of the larSe kangaroos, viz. Red,
Eu ro  ano  \ l  es te rn  C rey i  no r  d i d  i r  na te r i a l l y
a f f ec t  t he  s ta tus  o f  t he  sma l i  wa l l ab ies  o f  t he
south-west. The reasons for this are set out be1ow.

Rura l  l andho lde rs  i n  wes te rn  Aus t ra l i a  had
certalnly had their way i ,n 1952 in regard to
obtaining legal ly unfettered power to act in
whatever way they might consider desirable a8ainst
f auna  t ha t  m igh t  be  dec la red  a8 r i cu l t u ra l  pes t s :
but none of the kangaroos or wallabies, apart from
the western Grey, had been accorded any formai
legal protection during the currency ol the rGame

Acts'.  Even then, the formal legal protection of
! he  *  es te r l .  C rey  Kdnga roo  a5  spe l t  ou r  i n  t he
'Grey Kangaroo Reserve' Proclamatlons was
general ly of l i t t le consequence from the
conservation viewpoint. Together, the numerous
exciusions from the cover that might have been
provided by this measure in i ts original form and,
more importantly, the lack of any effect ive
enfoacement capacity, combined to aender
ineffectual whatever protection from exploitat ion
that might at f i rst have been considered desirable.

The net result of the above was that the three
kangaroos, plus the smaller wallabies while they

remained abundant, had al l  been exploited without
eJfective legal constraint before introduction of
the 'Fauna Protection Act ' ,  and the authority to
continue in this manner was writ ten into the
rFauna Protection Act '  i f  rural landholders as a
group wished to formally consider any part icular

fauna an agricultural pest (declared ' iVermin" under
the 'Vermin Act ') .  The kangaroos remained
reasonably abundant and were already considered
such  pes t s .  qo  no rh ing  changed  j n  rh i s  r espec t .
Ihe result,  as far as the new 'Fauna Protection
Act '  appi ied was that the former 'Crey Kangaroo
Rese.ve' area was .e-defined by Proclamation of
areas in which Grey Kangaroos were to be "not

1 . ^ rF . . c . l ' ,  ( c . p  )d \ .  r h r ^e  p roc la .na r i ons  o I  t h . s
sort were gazetted over the period June. 13 to
Augus t  l ,  19J2 .  La te r ,  va r i a t i ons  w i t h i n  t h i s
newly defined ' 'protected" area were made by
n ( . \ ^pn  Sc :<nn "  an_ i . ps  a  o  t he  P roc jama t i on  o f
an "Open Season'r on May 22, 1953t but, in
effect, huntinS of the kangaroos could be
continued as before.

On the other hand, populat ions of the smaller
wa l l abv  spec res  sucn  as  rhe  QuoKka  (5e ton i x

brachyurus), Iammar and Brush Wallaby were, by
the I9J0s, severely reduced in abundance, and the
extensive commercial exploitat ion of the 1920s
and l9l0s had Iong since given way to Beneral
concern for conservation of these wallabies,

1 -a -ey  i q r i np  ' ,Ve r .n i n "  oec lo ra l  t ons
ior one or other of these species remained in
lorce at this point, and were not cancel led tor

many years. However, these declarat ions were of
l i t t le practical consequence while they endured, so
the smaller macropods of the South West to al l
intents received the complete legal protection
provided by the 'Fauna Protection Act '  (and i ts
successors) from mid- l9t2 onwards.

Apart from the signal change in emphasis of this
new legislat ion and the di i ferences discussed
above, the general provisions of the 'Fauna

Pro tec t l on  Ac [ '  w r rh  rega rd  t o  l i cens inB  dnd
royalt ies appl icable to trade in fauna and the

dist inct ion made between subsistence and

commercial exploitat ion of kangaroos. remalned

s im i l a r  t o  t hose  unde r  t he  'Came  Ac t ,  L9 l2 - t l ' .

These provisions also remained substantial ly the

same  to  1970 .

C .  SUMMARY AND CONCLUSIONS

The legisiat ion discussed above shows that the
prevai l ing European att i tude to exploitat ion of
kangaroos and wallabies in Western Austrai ia for
most of the period from 1829 - I97A was
essential ly ut i l i tar ian. Ihese animals were f irst
seen as a valuable resource, both for food and
'nen  f o r  conmerce ;  bu t  up  ! o  t he  . a re  1960s .
priori ty was consistently acco.ded to subsistence
exploitat ion lor food. In later years, however, the
view that kangaroos were primari ly agricultural and
pastoral pests p.edomirrated. I t  is only in very
recent t imes that the conservation of kan8aroos as
wildl i fe has achieved part icular prominence in
deba te  (e .9 .  Anon .  I 967 ,  1970 ;  Aus t ra l i a .
Pa r l i amenr ,  t 97 l i  Aus r ra l i a .  Depd r tmenL  o f
Env i ronmen t ,  Hous ing  and  Commun i t y  Deve iopmen t
1977 i  Poo le  1978 ) .

Because the kangaroos were f irst viewed as a
common property resource and then more as pests,
the relevant legislat ive decisions were concentrated
on exploitation related issues. Thus ,  'The

Kangaroo Ordinance, 1853r was directed at
resolut ion of p.oblems arising from confl icts in
exploitat ion, while later fauna legislat ion at f i rst
sought to exercise some control over the primary
reaso . l s  t o r  exp lo i t a r i on .  anq  a l so  ove r  pa r t i c i pa t i on
in trade, e.g, the 'Game Act ' .  This latter also
provided a soLlrce of revenue.

Apart from the general provisions of the relevant
> ra ru res  ( i . e .  . qc t s ,  Regu la l i ons ,  e t c . )  t he re  does
not however appear to have been any consistent
rn  t eg ra red  aom in i s r ra t i ve  po l i c y  app roach  t o
kangaroo exploitat ion during this review period.

Ihe foregoing summary of the development of
legislat ion affect ing exploitat ion of the western
ALrstral ian kan8aroos and wallabies has shown that
this process took place against a backdrop of
ongoing exploitat ion of these animals. ln the main,
no practical ly el lect ive action to direct or
cons r ra :n  such  exp lo i t a t i on  as  oc "u r red  p rLo r  t o
l9J0 f lowed from these del iberations, The
off icial att i tude to determination of harvest levels
fo r  t he  o i t l e ren t  spec ies  o f  kanga roos  d td
, vd r l ab ies  en re r i ng  t ne  commerc ra l  t r ade  p r i o r  r o
the 1950s appears to have been to leave this to

t 9
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Fi8ure 2. Area of Southern and
Exploitation ol the (Western Grey)

south-western Western Australia in which a Need for Restraint
Kangaroo was given general Statutory Recognition | 1899 - 1970.

2a . 'C rey  Kan8a roo
Act'  in Covernment

2b. 'Grey Kangaroo
Act '  in  Government

R e s e r v e ' -  A r e a
cazette Notices:

R e s e r v e ' -  A r e a s
Cazette Notices:

20

specif ied pursuant
l 8  99 .

t o  t he  tCame

Area spec ried n Gove,nmerl

specified pursuant to the ,Came
I 9 A 0 -  1 9 2 A .



2c.  Conso l ida ted 'c rey  Kangaroo
to  therGame Act r  in  Government

2d. Area
"protected"
Covernment

Reserve! - Area
Cazette Notice:

specified pursuant
t 9 2 4 .

in which (Western) Crey Kangaroos were generally
under provisions of the 'Fauna Protecti.on Act, l9J0'. See
Gazet te  Not ice :  13  lune 1952,
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Figure 3. Progress of Disposal and
suitable land in south-western Western

Hogs l rom.1968

No 1(NewSer  es)1957

1960

Deve lopmen t  o f  Ag r i cL l l t u ra l l y
Aus t ra l i a :  19 I0 -197A .

the baiance between vulnerabi i i ty ol the species to
exploitat ion and the commercial incentive to
exp lo t t .  F rom 1950  the  o f f i c i a l - v i ew  appa ren t l y
favoured attempts to increase the prevai l ing levels
of exploitat ion of both the Red Kangaroo, and the
Euro in parl icular, above this l imit.

The early off icial approach to management of the
fauna obviously did not form part oJ an entirely
successful conservation strategy where the fate of
the smaller wallabies was concerned prior to the
I950s, whereas i t  was appa.ently of l i t t le real
consequence in the case of the kangaroos. The
major contr ibution ol the launa legislat ion to
knowledge oJ the kangaroos and wallabies in

Wes te rn  Aus t ra l i a  du r i ng  t h i s  r ev iew  pe r i od
therelore arises solely from the provisions which
permrtted some documentation of expioitat ion.

In view ol the mult i tude of exemptions Jrom formal
l i cens ing  p rov i s i ons  o f  t he  ,Came  Ac ts , ,  t he
separate authorit ies to exploit  kangaroos later
conferred by the 'Vermin Act ' ,  and the general
omission ol {ormal requirements for most persons
exploit ing kangaroos and wallabies to report
numbers taken, the present value ol the early
fauna legislat ion arises solely from the provisions
for col iect ion of royalt ies on skins tradedi but
this provision was of course directed at revenue
Bathering (see came Act Amendment Bi l l  1913,
Pari iamentary Debates).

22



IV COMMERCIAL TRADE AND THE EXPLOITATION OF THE KANCAROOS AND WALLABIES
OF WESTERN AUSTRALIA t 1829 - l97O

A. INTRODUCTION

Exploitat ion ol the kangaroos and wallabies by man
co  nmenced  J r ' i t n  t ne  {bo r iB ines  and  . l ea r l y  5ds  a
long  n r5 to ry .  Tne  ! r i bes  i n  r he  sou  l n -wes r  o i
Western Austral ia were provided by these animals
with both a valuabie food source (see Meagher
1974, tor a summary of numerous reports) and
c lo th i ng ,  e .g .  K ing  (1827 ,  Vo l .  2 ,  Ch .  3 )  f o r  an
early report on the use of kangaroo skin cioaks by
the Aboriginal poplr lat ion in the vicinity oJ King
Ceorge's Sound, and many others (e.8. Berndt and
Bernd t  1977 ,  p .  l l 8 ;  B igne l l  1971 ,  p .  l l ;  Bunbu ry
1930 ,  pp .  84 -J ;  Hadd le ton  19 r2 ,  p .  32 ;  Hasse l l
1975 ,  Ch .2 i  w i l l i am  I947 .  p .30 )  wh i ch  show tha t
. vea r .ng  o f  r he5e  c l oaKs  *as  co_nmon  p r< rc t l ce  I n
sou tn -wec te rn  *esTe rn  Aus r ra l i a .  Lndoub red l y ,  t he
exploitat ion of the kangaroos and wallabies was .of

n  r h c  i v c <  ^ f  r h e  A h . r . p i n : l

people.

The early European sett lers in Western Austral ia
a  s im i l d r  moc - -  o IL _ i u r L ^  r u  o u v P  r

exp lo i t a t i on .  These  se t t l e r s  had  l im i t ed  numbe .s  o l
economical ly valuable domestic l ivestock (see
\4oo re  1884 ,  pp .  9 l - 152 ,  pass im ;  and  Bunbu ry  1930 ,
p ,  3 l ) .  f he )  a - so  e rpe r renced  B rea t  d i f i : cuL r i es  . n
oo ra rn ing  aoeqLd te  l ood  "upp l i es  f r o r r  o rhe r

Thc  -a r . i v  , r l . c . na r i ve  : ou rce  o '  r r ea t
offered by the native kangaroos was regarded as a

wh i ch  t hese  se t  t  l e r5
were only too pleased to avai l  themselves
wheneve r  t hey  cou1d .  The  use  o f  t he  sk ins  {o r
domestic purposes also provided an added benefi t .
Even so, the impact of this early subsistence
hunting by the European sett lers p.obably did not
add  much  to  t ha t  due  t o  t he  . es iden t  Abo r i g i na l
popu ia t i on .  Howeve r ,  bes ides  subs i s tence  hun t i nE ,
the Europeans soon exlended their exploitat ion to
commercial trade, both in meat and skins (see
s rokes  1849 ,  quo ted  bv  Bo i t o '  d -d  Hu rch i son  197q ,
p, 7; i ! ' loore 1884; Garden 1977' '  Blgnel l  1971,
Hasse l l  l 97 r ;  R in tou l  1964 ;  S tephens  1962 ) .

Limited local trade was short ly expanded fol lowing
the  adven t  o f  an  expo r t  t r ade  i n  sk i ns  i n  l 84 l -4
(Ca rden  1977 ,  pp .  78 -9 ;  and  Wes te rn  Aus t ra l i an
B l u e  B o o k s  l 8 L l ,  1 8 6 4 )  w h . c h  g - e a t l y  i n . r e a s c d
the impact of exploitat ion on some of the local
kangaroo stocks. The result ing confl ict between
rne  {bo r rg rno l  dnd  E l ropean  popu lo r i ons  p rov ided
the  i ncen t i ve  f o r  passaSe  o f  ' The  Kanga roo
Ord inance ,  l 85 l '  ( see  I I I  B .  L . ) ,  bu t  t he  ne t
i r npac t  o f  t he  t o ta l  exp lo i t a t i on  p ressu re  t o  t h i s
n n i n r  n r n n . h l v  h ^ d  l i r r l c  ; f  ) n r  i a < r i . o  c t f e r r  n n

e  r \ , , - d 1 , . c  \ f  t \ e  c o - r h - w o ' t e r n

spec ies ,

Bo th  commerc ia i  and  non -commerc ia l  exp lo i t a t i on
con t i nued  t h roughou t  t he  rema inde r  o l  t he  rev iew
pe r i od ,  bu t  commerc ia l  exP lo i t a t i on  i s  t he  on l y
componen r  o I  l he  ro l a l  d i r ec t  exp lo i ! a t i on  I o r
wh i ch  t he re  i s  any  comprehens i ve  documen ta t i on .
Our knowledge of the impact of exploitat ion must
therelore depend on the information obtainable
from the commercial records.

B. THE TRADE DATA

l. Data Sources

The trade data discussed below were compiled from
rn ree  - ra i 1  rou rce i :  Lhe  roya l t y  c ra t i s r i c s  f o r  r he
period 1914 - 1938, which are undoubtedly the
best detai led commercial harvest data avai lable
( l r om S ta te  A rch i ves ) ;  t he  va r i ous  o the r  o l i i c i a l
r t dUs t i cs  re l a r , nB  to  rhe  r rade  i n  kanga roo  sk ins
f rom l 84 l  onwards  (Wes te rn  Aus t ra l i a .  B lue
Boo<q .  ano  rhe  \ t a r i s r i ca l  ReB is te r s ) ;  and  rhe
private records of a major skin trader at the t ime
.n  rega rd  ro  t he  nu rbe rs  and  spe . i es  r r aded  f r om
1938  to  195 )  (P r i va te  company  reco rds  made
ava i l ab le  by  Mr  H .A .  Mo f f l i n  p l us  pe rsona l
discussions). Comprehensive royalty data coverlng
this last period were not avai labie,

O f  f  r c r a l  s l a t i s r i c s  f r o ' n  l 9 5 l  l p  , n t l l  t h e  - n r d d l e

i coOs  a l : o  p .ese rLed  on l )  d  ske ! chy  reco rd  o f
kangaroo exploitat ion, due to the combined e1{ects

- ^ - - - . -  a l  s l i n  r r ade  and
changes in royalty .egulat ions and other legislat ion
, r  - i r p  _ ( r c  nF - i ^ r '  o f  t he  commerc id l
harvests taken and total levels of exploitat ion
durlng these years are a composite of inlormation
obtained from several di l lerent sets of ofJicial
records.

2. External Trade (Exports)

P r i o r  t o  t he  l a te  1840s ,  t he  o f f i c i a l  expo r t  t r ade
records (see Western Austral ia. Blue Books) present
only estimates of the quanti t ies of kanBaroo skins
- y 1 ^ - - a l  l , , F  - ^  / c . : . : F n . i c s  . n  d d r a  c o l l e c r i o n .
T \e  e5 r :na r -d  cash  vo l  r e  o I  t hese  expo r r s  . 5
general ly given, but the number oJ skins traded is
omitted. However, i t  is clear that kangaroo skrns
were  f i r s t  expo r ted  f r om Wes te rn  Aus t ra l i a  du r i ng
1843  (wes te rn  Aus t ra l i a .  B lue  Book .  1843 ,
p .  170 ) .  and  r \ a r  d  g red te r  ) umber  r r ' e re  exoo r ted
in  1844 .  The  expo r t s  I r om the  po r t  o f  A lbany
d , ' r i n o  ! t / r i - l r  r . . ^ ' , n r a . l  f ^ r  l 7 0  . ! i n c  i n . l  r h i \

trade had expanded by 1847 to in excess ol
8  000  ( see  ca rden  1977 ,  pp ,  78 -9 ) .  The  wes te rn
Aus t ra l i an  B lue  Book  f o r  l 8a9  (p .  158 )  a l so  shows
that this trade then accounted for 12 387
kangaroo skins.

It  is not clear from the of i icial records whether
any  Ldn8a roo  sk rns  we re  expo r red  du r i ng  18 r0 .
due  t o  so le  l i s t i ng  o f  t he  i nc l us i ve  ca tego ry  I 'Hydes
(sic) and Skins", but John Lort Stokes was
appa ren t l y  i n l o rmed  tha t  l 5  000  kanga roo  sk ins
were  ob ta ined  i n  t he  A lbany  d i s t r i c t  abou t  1848 -9
(quo ted  by  Bo l t on  and  Hu tch i son  1979 ,  p .  7 ) .
29  5A6  kanga roo  sk ins  a re  a l so  l i s t ed  as  a
, r . lD - .a r cBo r !  l nde r  ! he  \ edd inB  "H ides  and  5k lns '
i n  1851 ,  a i ong  w i t h  459  sea l  sk i ns  and  L  100  h ides .
Sma l l e r  numbers  w i t h i n  t he  i nc i us i ve  sub -ca tego ry
"Sk ins "  a re  l i s t ed  i n  t he  L8J2  and  I 85 l  B lue
Books (9 7 L0 and 12 629), and these numbers
d ropped  sha rp l y  aJ te r  18 r3 ,  t he  yea r  when  the
expo r t  l evy  was  f i r s t  imposed  by  way  o f  ' The

Kanga roo  O .d lnance '  ( see  I I I  B .  . . , .
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Subsequent exports of relat iveiy small  numbers of
"5k ins "  i n  l 8J i  and  1855 ,  and  t he  expo r t  o f
small  numbers of rrKangaroo skins,, separately l isted
during the 1357 - 1864 period suggest that the
unspecif ied skins included in the sub-category
"Sk ins ' ,  i n  t he  reco rds  a round  th i s  pe r i od  we re
mainly kangaroo skins. The kangaroo skins being
traded at this t ime would have been Western Creys
(see  l l l  B .  2 .  &  3 . ) .

The separate category rrSkins' predominates in the
B lue  Book  l i s t i ngs  f r om 1864  to  . 1884 ,  a l t hough
' ' sheepsk i ' t s "  

o r  " 5ea l  ona  5heep"  a re  5pec i t i ed  ove r
the three years 187A - \872. [4onetary values
are also the only indicators of the volume of this
skln export trade given in these off icial summary
records. More precise information may have been
contained within the soLlrce data ut i l ized in their
p repa ra t i on ,  bu t  a  sea rch  f o r  t h i s  has  oo t  been
d r temp ted ,  \ eve r rhe less .  ! he  f i gu res  I nd r  a re
avai lable general ly suggest that the exporl trade in
kanBaroo skins was not again of major signif icance
rn  Wes te rn  Aus t ra . l i a  p r i o r  t o  t he  m id -  1880s .

From 188, however the sub-category groupings
o f  t he  spec i f i c  ' r s k i ns r r  l i s t i ngs  i n  t he  B lue  Books
were  aga in  a l t e red ;  a t  f i r s t  t o - t he  i nc l us i ve  ' ,Sheep

and  Ka ' )8a roo " .  and  rhence  t o  "Kanga roo  dno
Sheep '  i n  1890 .  The  mone ra r )  va ,ue  o I  r he  ro ra l
'  s k i r r "  exDor t s  -ose  sha rp l y  du r .ng  t r t s  pe r i od .
"Kangaroo" was once again l isted separately in
1892 ,  when  402  ' rBa ies '  o I  sk i ns  wo r th  €27  J99
(S55 198) were exported from the State. This
od r te rn  sugge \ I c  r ha r  commerc ta -  exp to i t a t i on  o f
kangaroos Ior the export skin trade expanded
' . gn i f i can r l y  f r om abou r  1885 .  Pa r l i amenra ry
debate on the "Game Bil l rr  in I89I-2 supports
th i s  conc lus ion .  Thus ,  \ ' l r  F .  H .  P iesse ,  M .L .A .  f o r
W i l l i ams ,  s ta ted  on  l 5  December  l 89 l  t ha t  abou t
a "mil l ion and a half of kangaroos, '  had been
destroyed in the southern distr icts of the State
I ron  Vdv  1887  !o  t he  t i ne  o f  deoaLe ,  anc  t t d r
t he re  l ad  "bee r  a  gene ra l  s raugh re r  l o r  t he  . as r
Iour or f ive years". An average ki l l  ol  up to
100  000  (Wes te rn  C rey )  kanga roos  pe r  annum
during this period is suggested.

The  1892  - xpo r r  f . gu res  a . \ o  5ugges t  t ne  na r \  es l
of a substantial number oI kangaroos. Top (?)
marke t  p r i ces  be ing  rece i ved  abou t  t h i s  t ime  we re
appa ren r l y  i n  t he  reg ion  o {  I  t o  4  sh i l l i ngs  (3 -4 l -
=  3A -4A6  pe r  sk i n  f o r  Wes te rn  Grey  Kanga roos ,
and 2/- to 2/6d (20-25d) per pound (wei8ht; I  tb :
4 .45  kg )  f o r  sk i ns  o f  t he  no r the rn  spec ies
(presumably Red Kangaroos; see Game 8i11,

However, dry kangaroo skins were packed in 'bales,

f o r  sh ipmen t  i n  l a te r  yea rs ,  and  my  pe rusa l  o f
trade records avai lable suggests that the largest
' ba les '  sh ipped  as  sea  ca rgo  i n  t he  i a te  1930s
contarned up to I  000 or more dried skins (also
no ted  i n  F i l e  F ,D .  I 4 /27 ,  AN  108 /4 ,  Acc .  No .  477 ,
Ba t t ye  L ib ra ry ) ,  wh i l e  t he  sma l l es t  con ra ined
a.ound 500 skins. The 'bales, prepared for road
transport later during the I950s were general ly
smaller. Ihese averaged around 500 skins and 300
k8  pe r  ' ba le ' .  Sh ipp ing  was  o f  cou rse  t he  on l y
ava i l ab le  t r anspo r t  du r i ng  t he  l a te  i g th  Cen tu ry ,
but handling technology may have advanced by the
1930s. I  am thereiore inci ined to think that the
smaller sized 'bales' wouid have been the more
common  l n  t he  1890s .  A  l u r t he r  es t ima te  o f
perhaps 2A0 00A kangaroo skins or more being
exported in 1892 is suggested on this basis.
Further improvemen in these estimates of the
nurnbers of kangaroo skins being traded tn 1892
is not possible without access to better source
records. However, i t  is obvious that comparatively
large numbers of kangaroos were being commerciai ly
exp lo i t ed  i n  Wes te rn  Aus t ra l i a  i n  t he  l a te  1880s  _
ea r l y  1890s  pe r i od .  I t  i s  l i ke l y  t ha t  t he  bu l k  o f
the trade at this t ime comprised Western Crey
Kangaroos.

The  va lue  o f  kanga roo  sk in  expo r t s  f r om Wes te rn
Austral ia slumped to less than one-quarter ot the
1895  I i gu re  du r i ng  1895  and  d id  no t  r ecove r
app rec iab l y  un t i l  t he  end  o f  1898 .  Du r i ng  t h i s
period, less than 100 ' ,packages,, oJ skins were
expo r ted  pe r  annum,  whe reas  t he  quan t i t i es
expo . ted  du r i ng  t he  t h ree  p reced ing  yea rs  (1893  -
1895 )  ranged  i r om 157  to  203  ' ,Ba les , '  pe r  annum,
and  i n  t he  f ou r  yea rs  a f t e rwa rds  (1899  -  1902 ) ,
f r om 297  ro  426  , 'Ba les , ,  pe r  annum.  Bo th  changes
in the skin market and in the kangaroo stocks may
have  i nJ luenced  th i s  pa t t e rn  o I  t r ade .  Up  to
1890 ,  and  i n  t he  immed ia te l y  p reced ing  yea rs ,
Sou th  Aus t ra l i a  was  t he  ma jo r  r ec ip i en t  o f  Wes te rn
Aus t ra l i an  kanga :oo  sk ins ,  bu t  du r i ng  t he  nex t
t h ree  yea rs  (1891  -  l 89 l )  d i r ec t  sh ipmen ts  t o  t he
U  n i t ed  K ingdom p redomina ted .  F rom th i s  po in t
onwards, New South Wales became the main
des t i na t i on  f o r  t he  Wes te rn  Aus t ra l i an  kanga roo
sk ins .  The  pe r i od  f r om 1885  to  1900  was
however marked by recurrent drought years, and
inciuded two years of intense, state-wide drought
i n  1891  and  1894  ( see  C ibbs  and  Mahe r  1957 ,
F i g s .  l l  &  l 4 ) .

Further changes were made in the sub-categories
l isted in the off icial records of the skin trade
pos t -  I 902 .  The  t o ta l  numbers  o f  a l l  s k i ns  t r aded
were  l i s t ed  i n  1903 ,  a l ong  w i t h  t he i r  mone ta ry
va lues ,  bu t  any  kanga roo  sk ins  and  t he  l i ke  have
been lumped in the "Skins and Hides, '  sub-category
r ro the r r r  sk i ns .  Th i s  l a t t e .  i s  exc lus i ve  o f  t he
"Rabb i t  and  Ha re "  and  "Sheep  and  Woo l "
sub -ca tego r i es ,  bu t  wou ld  o l  cou rse  i nc lude  sk ins
of possums and any other marsupial species traded.
Lump ing  o f  kanga roo  sk ins ,  e t c . ,  i n  t he  sub -ca tego ry
r ro the r r r  con t i nued  i n  t he  Wes te rn  Aus t ra l i an
5 r a r . c t i . a l  R e g i . r e - 5  l r o m  l 9 0 l  . r n r i -  t h e  e n d  o t
t he  Yea r  L9 l3 -19  ( t he  S ta t i s t i ca l  T rade  yea r  was
a l t e red  f r om the  Ca lenda r  Yea r  t o  t he  yea r  end ing
30  June  f r om 1  Ju l y  1914 ) ,  bu t  on l y  mone ta ry

Pa r l . a ' nen  t a r y  Debd res  l 8c  l - 2 ) .
-Th 

e

we igh t  o f  t he  d r i ed  sk ins  be ing  t r aded  wou ld
p robab l y  have  been  a round  L+  l bs  (0 . r7  kg ) ,  so  t he
exports Ior 1892 could at least have amounted
to  be tween  I ) 5  0AA  and  235  0A0  kanga roo
sk lns .

"Kanga roo "  sk i ns  con t i nued  t o  be  l i s t ed  sepa ra te l y
i n  t he  o f f i c i a l  t r ade  reco rds  l o r  i he  rema inde r  o f
t he  pe r i od  1893  -  1902 ,  w i t h  t he  quan t i t i es
i nvo l ved  be ing  i nd i ca ted  by  t he  numbers  o f  ' , ga les "

expo r ted  and  t he i r  " (mone ta ry )  va lue , ' .  The  t e rm
"Bale" appears to have been loosely used in this
t r ade ,  and  Ls  no t  de f i ned  i n  t he  o f f i c i a l  s t a t i s t i c s .
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va.ues  re re  l i s ted  dur ing  th rs  per iod .  Separa te
listing of "Kangaroo", "Opossum" and "Wallaby"
skins within the sub-category "Other Furred 5kins"
in this series oJ olJicial export trade statistics
commenced in  I9 l9 -20  when quant i t ies  were
agarn  . i s teo .  rn ls  r r -ne  .n  pounds we iBht .  \ew
South wales remained the major destination for the
sk ins  t raded f rom 1903 a t  leas t  un t i l  1914,  w i th
the  except ion  o l  the  1908-10 per iod ,  dur ing
which  the  Ln i ted  K ingdorn  aga in  became an
i n h . r r  ' n r  , 1 , i . - . *  . r a t c .  t n t e r s r a t e  l r a d e  d l s o
predominated after 1914, bu1 separate State data
are not l isted.

Commercial exploitation of kangaroos and other
fauna obviously continued to be most imporlant
during the I9A3-13 period, with the total
nonetary  va lue  o f  "Orher "  sk in  expor ts  f rom
wes lern  Aus t ra l ia  averag ing  €  54  I  l0  (5108 220)
per  annum over  these l . l  years  (max imun 898 529
in  I9 l0 ;  m in imum E3 l  867 j ,n  l9 i l ) .  Observed year
to year variations in the volume of exte.nal trade
'nay  in  par t  re t lec r  sh ipp ing  and t rad ing  facrors
rather than direct variations in annual harvest
leve ls .  bu t  where  mixed spec ies  bags  o f  d i f fe ren t
unit values are lumped together and not harvested
consistently and where there is some indication of
consistent patterning in the assignment of exports
ro  d i I Ie ren t  marke ts ,  t \e  in fo rmat ion  conten t  o f
such limited data may be greater than appears
likely at f irst glance. This appears to be the case
with the data relerred to above.

Thus, the 1903 data show that 856 599
unspecil ied "Other" skins were exported, with
506 308 sk ins  go ing  d i rec t  to  the  Un i ted  K ingdom,
and 287 020 to New south Wales at average unit
values oJ approximately 8+ pence (8*d; = 7d) and
2/ -  (24 t ,  respec t ive ly .  Spec ies  dara  are ,  o f
course ,  no t  g iven ,  bu t  the  N.s .w.  marke t  da ta  a re
consistent with previous data identifying this State
- Lpn  - s  rhp  rA i6 r  - c . i l i F - r  ^ f  Wes re rn  qus r ra l i an
kan8aroo skins. The United Kingdom obviously
took lower prlced skins, presumably including those
of a range of small  wal labies and various other

T h i .  ' n r a . n . a r : r ; ^ n  ^ f  r h A  n , r + a . n  ^ f

trade is also consistent with comments made by
the  Ch .e I  I nspec to r  o f  F . she r i es ,  N4 r  C .F .  Ca le ,
regarding administrat ion of the 'Came Act '  in his
annua l  r epo r t  f o r  I 904  ( ca le  1905 ,  p .  7 ) .  He
no ted  l na I  a t  2 / -  pe r  s< in ,  an  es r ima ted  ] 40  000
kangaaoo skins were exported from Western
Aus t ra l i a  be tween  I  Janua ry  l 90 l  and  30  June
L  902 ,  w i t h  app rox ima te l y  253  000  sk ins  be ing
shlpped from ports within the then proclaimed
'crey Kangaroo Reserve' (Fig. 2b). On this basis,
he concluded that approximately half-a-mil l ion
(Western Grey) kangaroos could easi iy have been
taken from the South-Western Division of the State
(F ig .  l ;  and  ' Land  Ac t ,  1933 ' )  du r i ng  t he  yea rs
1901, 2, 3, and 4. Apparently, appreciable
numbers oI Red Kangaroos were also being taken
at this t ime. Some further info.mation on this
topic can be gleaned from comments made by The
Hon .  l .  [ , 4 .  D rew .  VLC fo r  Cen ! ra l  P rov ince ,
du r i ng  deba te  on  amendmen ts  t o  t he  'Came  Ac t '  i n
1eA7-  He  no ted  ! ha l  " l as t  yea r  ( 1906 )  80  000  sk ins
were exported f.om Ceraldton alone, and in the

p rev ious  yea r  ( 1905 )  40  000  sk ins "  (Came Ac t
Amendmen t  B i l l ,  Pa r l i amen ta ry  Deba tes ,  13
December  1907 ) .

Noting that subsequent detai led evidence (below)

shows that commerciai harvests of Red Kangaroos
and Euros were general ly much more va.iable than
those of Western Greys, the ful l  roya.Lty stat ist ics
f rom 1914  onwards  neve r the less  showed  tha t  t he
kangaroo skins passed through Geraldton general iy
comprised )5-45% ot the combined State total for
Wes te rn  Greys ,  Reds  and  Eu ros  un t i l  1921 ,  and
not less than 25% unti l  the late 1920s, by
which t ime trade in Euros was no longer being
recorded and most Red Kangaroo skins were being
dealt with at Fremantle. Thus, Drewis f igures for
1905 and 1906 suggest average total State
harvests of about 100 000 and 2aa 040
<anga roos  respec t i va l y .  a l t houB \  even  S rea te r
numbers may have been taken (perhaps up to
300 000; est imated means for these two years c.
l 5A  -  244  000  p .a . ) .

Ev idence  g i ven  du r i ng  November -December  l 9 l l
to the Seiect Committee of the Western Austral ian
Leg rs la t i ve  Counc r i  enqu r r i ng  rn  rega rd  t o  t he
proposed new State Game laws also provides
further information on the extent oJ the Western
\ r s t r a l i an  sk in  t r aoe  du r i ng  t he  1903 - i  3  pe r i od .
Mr C.F. Cale, who had at this point just
re l i nqu . shed  the  pos l t i on  o r  Ch ie f  I nspec to r  o f
F rsne r i es  (5ee  paev ious  re fe rence  aoove )  ro td  t he
Committee that Wil ls and Company had paid
e30  000  f o r  possum sk ins  du r i ng  1909 ,  and  no ted
that a "Close Season" fo. the taking ol possums
' r o m  l s t  D e c e n b e r  1 9 1 0 .  t o  3 i  A u g u s t  1 9 1 2 .  w a '
then in force. He also recounted that one man in
!he  K imber l ey  \ ad  p rev ious l y  t o l d  h im  tha r  a  bag
o f  ove r  t 00  000  (=  Ag i l e  o r  Sandy  Wa l l ab ies ,
l lacropus gg!19) had been taken in one year,
althouBh these animals would have been worth no
more  t han  l / -  ( l od )  each  t o  t he  shoo te r .

More comprehensive evidence was given by &,lr
Wil l iam Flett Louti t ,  accountant for N,lessrs. Henry
Wil ls and Co. He suggested that on average a
total of "a couple of hundred thousand (kangaroos)
a year" would have been usual, although he
doub ted  t ho t  \ i s  companv  was  ge t t i ng  "200  000  a
yea r  a t  p rese l t .  because  t he  p r i ce  i s  ve ry  l ow , "
He also stated that nearly ai l  of these skins went
to America (- U.S.A.) to be made into ieathergoods
lR" " " . t  , '  - hF  \ c l a . r  C . ,mn i r -ee  , . .  on  rhe  Cdme
B i l l  I 912 ,  p .  l 8 ) .  The  ex te rna l  t r ade  s ta t i s t i c s
show that this transfer was not via direct trade
between Western Austral ia and the United States
of America.

Fu r the .  ev idence  g i ven  by  Mr  Lou t i t  (Repo r t ,  pp .
l 9 -20 )  a l so  suBses rs  t ha t  r he  t ak rnB  o . [  a rou ' l d  o r
100 000 kanSaroos per annum may have been
usual in the south-west oJ Western Austral ia about
this t ime. Top prices being paid in late l9l l
were quoted as 2l9d (280 per pound weight (0.4,
kg) for prime Western crey skins averaging l* lbs
(0.68 kg) dry weight, and 2/3d (22d) per pound
weight for similar Reds. Ihese data sugSest that
current average prices for kangaroo skins could
have been between 2/5d and 3l- (25-30t) per skin.
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B o r h  r h i s  D r i . e  e s t i r n r r e  . r n d  r h e  < r r o o e s r F n  ^ ' , m ^ - . .

be ing  t . aded  i n  l 91 l  a re  cons i s ren t  w i t h  rhe
quo ted  va lue  o {  t he  1911  and  l 9 l 2  sk i n  expo r t s ,
when  t r ade  Ln  possum sk ins  wou ld  have  i a l l en  t o  a
m in rmum.  I he  t ak ing  o l  La rge  numbers  o I  coas t  (=
{g i i e  o r  ) dndy )  ' r a l l db le \  . n  l he  De rby  d red  d ' r o
a long  t he  F i t z roy  R i ve r  (Wes t  K i rnbe r j ey  d i s r r i c t ;
Fig. la) was also discussed by \, ,1r Louti t .  Prices
received for these skins were estimated at 5d to
8d (r-7d) each, bLrt ir  was noted that the local
p o J u i  c " i r r  J ' ) u  p d , u  D o u r  r y  u r  e u

( 36 )  pe r  sk i n .  Du r i ng  l 9 l l  a t  l eas t ,  t hese
wa l l aby  sk ins  we re  be ing  sh ipped  d i r ec t  t o  Sydney .

l n  t o ta l ,  t he  i n fo rma t i on  ava i l ab le  conce rn ing
e \p lo i t a r . on  o {  kanga roos  and  ae la reo  spec ies  i n
Wes te rn  Aus t ra l i a  du r i ng  t he  1903  -  1913  pe r i od
sugBests that total annuai kangaroo harvests may
have  ave raged  2A0  AA0  pe r  annum o r  more ,  and
that at least half  oi these were l ikely to have
been  Wes te rn  Greys .  I n  t he  ma in ,  t hese  sk ins
were  dppd ren r l )  sh lppeo  ro  i n te r s rd re  dge ' l t s  I n
N ,5 ,W. ,  who  we re  t hen  respons ib l e  f o r  despa tch  o f
these and other Austral ian kangaroo skins to
ove rseas  marke t s .  La rge  numbers  o f  va r i ous
spec ies  o f  wa l l ab ies ,  i nc l ud inB  the  Ag i l e  ( o r  Sandy )
Wa l l aby  o f  t he  K imber l ey  we re  a l so  be ing  t aken ,
bu t  de ta i l ed  i n l o rma t i on  on  t h i s  sub jec t  i s
general ly lacking, However, the value oJ these
wallaby skins may not general ly have exceeded
gJ  000  (510  000 )  pe r  annum,  cons ide r i ng  t he i r  l ow
market val l te. Possum skins were, on the other
hand, comparatively valuable, but were not always
available on the market because of the application
o f  "C lose  Seasons " ,  The  i n fo rma t i on  I  have  does
no t  covea  deve lopmen t  o f  t he  marke t  l o r  possum
sk ins ,  bu t  t he  da ta  t o  hand  sugges r  t ha t  t he  sk ins
marke ted  we re ,  i n  t he  ma in ,  expo r ted  d iaec t  t o  t he
l.- lni ted Kingdom.

Ex te rna l  t r ade  da ta  f o r  t he  pe r i od  t o
summarized in lable l .

l 9 t 5  a r e

The more detailed external trade statistics
ava i lab le  I rom 19I9-2A a lso  show a  pa t te rn  oJ
market organization consistent with that suggested
above in the earlier years of the 20th century.
The estimated values per skin calcuiated from the
remainder of the relevant export data and related
to  the  ac tua l  numbers  o f  possum sk ins  presented
for  roya l ty  payment  in  Western  Aus t ra l ia  f rom
19L i  a re  comparab le  w i th  the  p . i ces  then be ing
quoted for these skins on the local Western
Australian market. Ihe pattern of trade suggested
in .ny analysis of the data for the ea.l ier years oI
the 20th Century is thus supported.

Ex terna l  t rade records  fo r  the  per iod  19 I6  -  I97A
are  inc iuded in  Append ix  I I I  fo r  comple teness .

,. Royalty Records and Related Data

The trade data discussed above ceased !o be tne
best source of information on exploitat ion of the
Wes te rn  Aus t ra l i a ' s  kanga roos  and  wa l l ab ies  f r om
the  i ncep t i on  o f  r oya l t y  cha rges  on  l s t  Ap r i l  l 9 l 4
( 'Came  Ac t ,  1912 -13 ,  Regu la t i ons  (1914 ) ) .  F rom
th i s  po in t ,  t he  even  more  comprehens i ve  roya l t y
and private trade data obtained provide the best
source of inJormation on past exploitat ion. These
da ta  a re  l i s t ed  i n  Tab le  2  and  summar i zed  i n  pa r t
i n  F igs .  4  -  6 .

No  fL r r t he r  d i scuss ion  rega rd ing  t he  qua l i r y  o {  t he
above  s ta t i s t i c s  i s  r equ i red  he re .  They  have  been
used as source data for the detai led analyses of
exp lo l t a t l on  pa t t e rns  f o r  t h ree  o l  t he  Wes te rn
\u . r r o l i a i  L -nqd roo  dnd  *o l l oo l  : pec te .  p rese - l rFd

rn  Append i ces  I  and  I I .
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Export of Kangaroo

(Compiled from oif icial
q i : t , c i i . a l  A  e o  i < t F r l

Table l.

and Wallaby Skins from

Western Australian Trade
q/ith some sLrpplementary

western Austral ia, 1840-1916.

Reco rds  i n  'B lue  Books '  and  'The

information from other sources).

Trade l tern Quantrty, U nited
K ingdom

(2)

Destinations

l l  ni ted

S ta tes
America

(3\

Y E A R Other
Aust.
5tates

( i )

Other  TOTALS
Countries

(4) (J)

l 8  4 l

L  8  4 l -4*

1 8 4 4

l 8 4 '

I 8 4 5

I 8 4 7 *

1848

1 8 4 9

1 8 5 0

l S J t

l 8  5 2

t 8 5 l

t 8 t 4

1855

1 8 5 5

t857

1 8 5 8

L 8 r 9

I 8  6 0

l 8 6 l

1862

1 8 5  3

I 8  5 4

i 8 6 5

Value
(estimated)

Number

Value
(estimated)

Number

Number
Value

Number

do

do

Number

oo

do

d o

d o

d o

d o

Value

Nu  mber
Va lue

uncertain

uncertaln

L 4

32Ax

>8 000*

Kangaroo Skins

Kangaroo Skins

Kangaroo Sk lns

do

do

KanBaroo

Sk i  ns

do

Skins

do

Kangaroo

do

do

do

do

Sk ins

Skins

Skins t

!

uncertain

uncer ta ln

uncertain

uncertain

uncertain

12 387
€ 400

29 546

9  7 l A

1 2  6 2 9

r  7 5 4

254

1 0 3 6

1 4 8 0

4 3 6

345

I ) 6

7 5 4

3A

? 5 4

400

2 7

t36

750

3A

Kanga roo  Sk ins 400



( l ) (4 )(3)(2 \ (5 )

1 8  6 6

t867

1 8 6 8

1 3 6 9

1 8 7 0

t87 r

1872

1873

1874

187 5

t876

1877

r 8 7 8

1879

1 8 8  0

l 8 8 l

1882

1 8 8 3

1 8 8  4

1 3 8 5

1 8 8 6

1 8 8 7

1888

.1889

.1890

l 8 9 l

t892

Va lue

do

do

d o

do

do

do

do

do

do

do

d o

do

d o

do

do

do

d o

d o

do

do

do

do

Co

d o

do

€.130

L 431

E256

El95

€ 1 8 3

L t 2 i

r946

8260

t35A

?56

E 7 6

Et  700

E: I  446

e 348

? 235

€-928

E 144

E2 28)

e 2  0 1 8

E 3  3 4 1

E 6  6 2 0

828 213

283
e23 416

€6 58J

E206

8436

E 261

E 195)

E496\

8946)

e  , 1 0

E 536

L 396

E 60A

E 574

E826

E | 595

E 2  9 4 7

E 2  5 L O

E t  9 6 9

E650

E 699

E 6  ) 5 1

E 16 959

t 4 5  1 2 6

t24  207

e 38 0_58

442
E27 599

€ 7  i 0 8 )

Skins

do

d o

do

(Sheepskins
on l y

(5kins; Seal
& Sheep only

only

Sk ins

do

do

do

do

do

do

do

do

do

do

do

Skins (Sheep,
&c , )

q L  i n <  / q h a a n , l '

Kangaroo)

Sheep and
Kangaroo Skins

Skins (5heep,
Seal & KanSaroo)

Sk ins

Skins (Kangaroo
& Sheep)

Skins (Kangaroo
& Sheep)

E 4 t 7

E250

8565

E 7 7 A

E I  5 1 9

E. l  247

l I  4 6 4

t 5  5 4

t t  163

?6 r92

e 14  t85

e 3 5  1 9 8

L22 454

Et7 439

e 3  2 8 5

I  l 9
e 4  1 8 3

28

e l 0

E 158

e90

e 7  8 9 0

€ 2  0 8 5 E457

eJ48

R :  i a <
Kanga roo  Sk ins  : -  

- "
-  va lue

(cf. Sheepskins Value

Et70€ l  3 9 0

9.370



(5 )(4 )(3)(2 \( l )

1 8 9 3 1

I 8 9 4

i 8 9 J

1 8 9 6 i

t 0
E430

e 7  0 8 1

R :  l a <
Kangaroo Sk ins  ; ; i ; .

(cf. Sheepskins Value

. PackaeesKanSaroo )K l  n5  va lue  
-

(d. Sheepskins Value

. PackaPesKanqaroo )K lns

(d. Sheepskins Value

. Packases
Kangaroo )Krns value

(cf. Sheepskins Value

l 0 t
E 2  2 5 2  E 6

E494 e6

147
E 4  7 3 1

8429

2 4 3
E9 497

L7 443)

157
E 5  I 5 I

€ 8  8 . l l )Et )35

150
E 5  5 7 7

E597 €  188)

LA2
845

480

156
E 5  5 2 7

E286 €10

6 2
E 9 I 5

E3 361

2

EI  070€ l l

305

I

450

1897t

1898

i899

1 9 0 0

l 9 0 l

t 9 a 2

r90 )

Kangaroo Skins

do

do

do

do

do

Skins & Hides
(O the r :  =  No t
Rabbit or

do

do

do

do

do

do

do

oo

do

do

do

Packages
Value

Packages
Value

Bales
Value

Bales
Value

Bales
Value

Bales
Value

Number

Value

Value

do

do

do

do

do

do

do

do

do

do

e 1 6

€ 1 6

296

€ 1 9  0 0 1

847 745

852 142

844 336

E2A 945

E36 039

E35 234

€ 2 8  8 1 3

E3A rc9

e34 858

€18 056

29

E94A

e r J  8 8 1 )

E t 6

822

856

86
165

95
146

328
444

279
5t7

302
432

426
729

001

547

L

I

8 7
204

9 7
359

i t 3
1 5 5

297
299

305

426
729

599

637

1 9 0  4

r905

1 9 0  5

1907

1908

t 9 a 9

l 9 l 0

l 9 l  I

1912

19t3

1914 t l

560 )08

820 t22

E 3  2 5 6

E16 845

e i 5  8 9 3

Et7 350

E6I  5  t8

E 2  9 9 2

E 2  8 6 1

E5 686

q-47 3

288

€ 8

E42

862

E46

8 4 2  2 5 7

E 57 100

869 460

E 5 A  2 7 1

E)8  320

873 024

f.98 529

E3I  867

833 145

s  40  600

E 2 A  7 7 7



(5)( l ) (4 )(3)(2 \

l9  |  5 t l

l 9 l 5 -  l 5

. lst Haif
t9t6tt

Skins & Hides
(O the r :  =  No t
Rabb i t  o r

do

do

E2t  240 EI9  t52

?23 419 € .8  590

E 9  3 6 3  E 7  4 7

Value E3l  392

do

do

E32 009

€ 1 0  1 1 0

* = Data from Carden (1977). - = Insufficient detail in source records. t Skins l isted under heading
'N.O.E.' in source could include significant numbers of kangaroos and wallabies. / l These data taken lrom
official l ist in File F.D. 160123 (since destroyed).

Note | € I = $2; values quoted to nearest € this Table. Blank fields in Table = Nil unless ornerwlse
indicated.

PEBTOD 1954-t  970.
Estimates onty-
avairable lo lats genera y
In rne ranse c.  10 000
to 30 000 p.a.

,,, \ ,- '.

1 9 1 0  1 9 2 0 1 9 3 0

Figure 4. Variation in
Western Crey Kangaroo
t9IA-197A.

1940
YEAR

the  Annua l  Commerc ia l
tMgSIgpg: fuliBinosus)

1950 1960 1970

Trade (Harvest) of the
in  Wes te rn  Aus t ra l i a :
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Figure 5. Variation in
Brush Wallaby tiVtCsfgpy:

t he  Annua l  Commerc ia l  T rade  (Ha rves t )  o f  t he
i rma)  i n  Wes te rn  Aus t ra l i a :  1910 -197A .

E

o

;

Figure 6. Variat ion in
Red Kangaroo (UgSIgp!!

PERTOD 1954-t  964

(<r 00 000 est . )

t he  Annua l  Commerc ia l  T rade  (Ha rves t )  o f  t he
ru fus )  i n  wes te rn  Aus t ra l i a :  19 lA -197A .
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Table 2.

Kangaroos and Wallabies Taken for Commercial Trade in Western

(Compi led  f rom Roya l ty  Records  and o ther  OfJ ic ia l  Records  in
Arch ives ,  and o ther  Pr iva te  Records) .

Australia, 19l4-1970.

Western  Aus t ra l ian

Year Red
Kanga roo

( r )

Western  Grey
Kangaroo

(2',)

Brush
Wallaby

(3)

Euro

(4)

Othe r

( J )

t 9 l 4
( f rom Apr i l

-  D e c  3 l

l 9 l 5

) .916

I 9 t 7

l 9 t 3

L 9 i 9

l 9 2 A

l 9 2 I

1 9 2 2

\ 9 2 3

1924

55 286

63 372

80 475

1.46 239

230 AA0

472 AA0

372 124

t ) 2  2 7 9

208 231

205 248

274 105

I )5  004

95 370

76 444

I3l 286

I 5 l  4 4 2

2 3 6  6 I r

l J 4  t 8 4

t24 465

t02  735

161 426

461 872

579 823

7 |  705

J8 90 '

7 3  A A 0

99 636

ta  256

t a 2  5 4 4

76 220

1 0 7  0 0 0

75 400

89 000

67 902

)6 548

86 56 t

1 2 2  8 7 2

1 0 5  0 8 8

87 304

97 056

8 6  5 4 2

t t )  8 4 7

106 499

8A 459

9 5  4 1 8

5 3  7 3 5

7 2  5 3 7

68 )76

9J  AAA

95 400

9E 975

89 612

70 000

7 5  4 7 3

3 2

33 5AA

59 178

4 5  5 4 7

68 799

53 0AA

83 000

87 91.6

39 898

87 452

t4 t  625

159 451

t 3 5  2 4 0

t33 353

98 725

1 5 0  1 3 0

126 643

5 A  7 9 1

2 8  5 8 1

)2 408

29 039

1 8  7 t 2

l9  500

J) 500

29 833

t9  938

17 004

t 7  9 9 1

12 710

1 7  7 t 5

22 752

37 748

18 000

J8 000

92 091

2 7  8 t 5

42 345

47 448

l t  0 8 8
( to  May
I  on ly )

N A

N A

fiA

N A

N A

N A

N A

N A

N A

N A

N A

N A

>22 4AA

>53 540

t4  254

L4 377

8 463

6  0 5 1

l 4  0 0 0

4 000

t7  738

t t  6 7 5

19 468

1 6  3 7 2

24 148

3 4 . 5 3 6

28 347

l 8  8 3 1

5 3  7 7 8

3 8  1 1 5

r a  7 6 4

8 995

9 353

7 792

4 357

1 5 0 0

I  1 0 0

2 928

N A

N A

N A

on l y )

1925

1 926

1927

1 9 2 8

t929

1930

193I

r932

1933

1934

r 9 ) 5

t936

t 9 i 7

1 9 3 8

1939

1940



(5 )(4 )( J )(2 )( l )

l 9  4 l

I 9  4 2

1943

I 9  4 4

194 5

1946

1947

1948

1949

t950

t95  |

1952

t 9  5 3

I 9  5 4

1955

l 9  5 6

t 9  5 7

t  958

1959

1960

l 9 6 l

1962

t963

1964

r965

t965

1967

1958

1969

t970

64 945

32 0AA

48 000

42 400

53 040

56 674

69 753

99 598

i  l6  788

t05  067

i08  000

75 000

65 000

>53 000

>34 400

>49 900

69 734

40 348

3!+ 584

44 )49

64 796

89 209

65 431

66 061

40 356

44 288

38 317

27 730

22 979

> 1 5  0 0 0

> l J  4 0 0

> 1 6  3 0 0

1 2  7 A O

N A

N A

N A

N A

6 704

3 694

1 6 0 9

|  262

N A

N A

NIL

NIL

NIL

NIL

>17 600

>  9  0 0 0

> 7 6 0 0

> 7 9 0 0

> i 6  0 0 0

>lJ 600

> 1 3  3 0 0

>13 600

> 9 4 4 4

> 7 9 4 4

> 8 2 0 0

> 3 9 4 0

> 2 9 4 4

> 2 704

> 2 0 0 0

>  1 8 0 0

N A

N A

N A

N A

N A

N A

N A

N A

N A

N A

N A

N A

NIL

NIL

NIL

NIL

N]L

NiL

NIL

NIL

NIL

NIL

NIL

NIL

NIL

NlL

NIL

NIL

NIL

NIL

>26 800

> 1 4  5 0 0

>40 000

>10 400

>r7 200

>17 500

>49 000

> t 8  8 0 0

> 1 4  0 0 0

>2r  200

> i 6  5 0 0

> 1 1  7 0 0

> 1 4  2 0 4

>15 200

20 tao

1r  500

37 400

17 500

24 000

25 000

17 004

>  I  0 0 0

> 500

>  1 5 0 0

> 500

> 400
(25 000)  APB
> 400
(20 000)  APB
> 300

700

N A

N A

N A

N A

N A

N A

NlL

NIL

NIL

NIL

NIL

NIL

NIL

126 040

r27 000

trO 000

175 004

175 004

400 000

275 004

NIL

NIL

NIL

Note: ( ) APB indicates numbers reported kil led in pest destruction drives organised by the
Agriculture Protection Board, Western Australia.
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FACTORS INFLUENCING THE MODERN PATTERNS OF EXPLOITATION AND COMMERCIAL TRADE
IN KANGAROOS AND WALLABIES IN WESTERN AUSTRALIA

n a - a m A a .  l q l 1 . and  Repo r t  o f  t he  Se lec t

A. EXPLOITATION OF KANGAROOS AND
WALLABIES OF THE SOUTH WEST

It fol lows from previoLrs discussion that exploitat ion
of the Western Grey Kangaroo from the earl iest
yea rs  o f  Eu ropean  se t t l emen t  i n  Wes te rn  Aus t ra l i a
commenced on a subsistence basis. This large
animal was reasonably abundant, and provided meat
which would otherwise have been unavailable from
the sett ler 's l imited stocks of domestic animals,

Kangaroos also provided a cheap source of meat
for many sett lers undertaking agricultural
deve lopmen t  i n  t he  Sou th  Wes t  o f  t he  S ta te  we l l
into the 20th Century and for many miners and
prospectors elsewhere (see Parl iamentary Debates
on  Game B i l l s ,  2 I  December  I 891 ,  l 3  December
1907 ,  19  December  1907 ,  28  Augus t  1912 ,  l 5

i nc reac .d  ag r i . u  l r u  rd l  deve lopmenr  n "a re r t d . . y
a I f ec ted  exc lo i t a r i on  o t  o t  l eas r  ' ou .  cpec ies  o f
kanBaroos  and  ' . r a l l " bLes  . n  t he  sou rn  *es t .  O r
cou :se .  r he  e f f ec t s  o f  r h r s  change  i n  -ano  use  dno
the  resu l t an t  i nc reased  l oca l  human  popu la t i on
were not confined to these species alone.

B. EXPLOITATION OF THE KANCAROOS OF THE
PASTORAL AREAS

Ihe pattern of variat ion in commercial trade in
Red  Kanga roo  sk ins  J rom l 9 l 5  onwards  c l ea r l y
4 i r r r s  f r on  ' hc  a , r "p rn<  ^ f  va r . a r i on  i n  t r aoe  -n
skins of both the Western Grey Kangaroo and
Brush  Wa l l aby  ( compa .e  F ig .  5  w i t h  F igs .  4  &
, ) .  Th i s  d i f f e re rce  p rec luoes  any  s r rd .gn r to rwa rd

n l  ' 1c  n^<< ih la  . r e -  l c  l 4  l eve l s  o f
exploitat ion of this species based on harvests
' Jo . | | - ncn_ed  ' n  r . r e r  ve , r rq  The re  i s  noweve r
abundant evidence that kangaroos and wallabies
were being exploited in the northern and
no r th -wes te rn  pa r t s  o f  t he  S ta te  we l l  be fo re  l 9 l 4 ;
e .g .  F .  W,  P ,  Cammi l l e r i  r eco rded  shoo t i ng
kangaroos for skins in the Mil lstream area on the
Fo r tescue  R i ve r  i n  1891  (Cammi l l e r i  1966 ) ,  wh i l e
commen ts  made  du r i ng  t he  Pa r l i amen ta ry  deba tes
o n  - h e  ' C d - r e  

B i l l '  o {  l 8 q i - 2  a l s o  - u g g e s r  r h a !
commercial kangaaoo shooting was then an
es tab l i shed  pu rsu i t  i n  t he  No r th  Wes t  p i . s t o ra l
areas. Further comments made in debates on the
'K i l l i ng  o f  Kanga roos  f o r  Food  B i l l '  i n  1900 ,  and
the  'Came  Ac t  Amendmen t  B i l l ,  o f  1907 ,  and  by
C le land  (1909 )  a re  cons i s ten t  w i t h  t he  above .

Examination of the skin trade stat ist ics discussed
p rev ious l y  ( lV  B ,2 . )  a l so  sugges ts  t ha t  exp lo i t a t i on
of kangaroos jn the North West could have
accoun ted  f o r  qu i t e  l a rge  numbers  i n  some  yea rs
p r i o r  t o  1914 ,  a l t hough  the re  i s  no  i n l o rma t i on
suggestlng tf le exact numbers of either Red
Kangaroos or Euros that may have been taken at
any  t rme  du r i ng  t h i s  ea r i y  pe r i od .  On  the  o the r
hand, the taking of large numbers of Agi ie (or
Sandy) Wallabies in the Kimberley distr ict about
this t ime has already been noted.

The  ac tua l  pa t t e rn  o f  deve lopmen t  o f  Eu ropean
exp lo i t a t i on  o f  kanga roos  i n  t he  No r th  Wes t  o f
Western Austral ia is aiso not well  documented, but
the same elements were certainly involved as in
the  Sou th  Wes t ,  i . e .  subs i s tence  exp lo i t a t i on ,
com 'ne rc i a l  exp lo i t a r i on .  and  r5e  r -oncep r  o r  a  pes t

Commi t t ee  . . .  on  t he  came  B i l l  l 9 l 2 ) ,  \ 4any  o l
these people also sold skins of some of the
kangaroos taken in order to generate needed cash
rncome ;  bu t  i nc reas ing  ag r i cu l t u ra i  deve lopmen t
f r om abou t  1905  onwards  ( see  Bu rv i l l  1979 t  a  d
Fig. l)  also altered the inte.action between inan
and the kangaroos and wallabies in the South West
o f  t he  S ta te .  The  change  f r om p redominan t i y
pastoral to the more tntensive agricultural pursuits
inevitably altered the status of this part of the
faJn -  [ r on  rha l  o I  l o i n t  use rs  o r  g raz l cg  l ono5  t o
that oJ pests of croplands.

The  i r n i ned ia  e  e I I e - r  o i  r he  changLng  pa t re rn  o '
land use in the South West on exploitat ion of
pa r r i cu la r  spec ie5  i s  d  mdr rq r  o f  so -n6 .  qqn j s6191 . .
The  ava . l ab le  da ra  ce r ' a rn l v  cugges t  t r a r
exp lo i t a t i on  o f  t he  Wes te rn  Grey  Kanga roo
immed ia te l y  p r i o r  t o  1914  may  no t  have  d i { f e red
much  f r om the  pa t t e rn  reco rded  du r i ng  t he  1920s
and  19 lOs  ( see  F ig .  4 ,  and  IV  B .  2 . ) .  On  rhe
o the r  hand ,  i t  i s  c l ea r  f r om read ing  o ld  f i l es  t ha t
the Brush Wallaby was considered a major problem
by  macy  f a rne rs  : u r i ng  ree  ea r l i es t  s tages  o r
extensive agricultural development. The avai lable
exploitat ion data also suggest a substantial and
progressive increase in exploitat ion ol this species
up  t o  t he  m id -  t o  l a te -  I 920s  ( see  F i8 .  5 ) .

Exploitat ion data including such smaller wallabies
as the Tammar and Quokka (Table 2, 'Other Spp.t
group) suggest that these species were also subject
to increasing levels of exploitat ion similar in
pa t t e rn  t o  t ha t  f o r  t he  B rush  Wa l l aby ,  a l be i t  a t  a
lower absolute level.  Tammar would certainly have
been abundant on land being cleared for cereal
cropping. Thus, Mr John \raxwell  Drummond noted
the apparent early demise of Tammar on cult ivated
land  i n  t he  Ka tann ing  and  Gooma l l i ng  d i s t r i c t s  i n
his evidence to the Select Committee on the Game
B i l l  i n  19 l l  (Repo r t  1912 ,  p .  7 ) .  S im i i a r  commen t
i s  a l so  rnade  by  Hadd le ton  (1952 ,  pp .  96 -7 ) .  I n
con t ras t ,  t he  Quokka  was  more  o f  a  p rob lem fo r
i pec id l i zed  "g r i ^u i t u re .  e .g .  vege rdb .es  and  I - u i r ,
and  had  a l so  acou r .eo  rne  repu rd r i on  a5  d
s i l v i cu l t u ra l  pes t  by  t he  1930s  (S tewar t  l 9 l 5 ) .

Thus ,  t he  comb ina t i on  o f  hab i t a t  conve rs ion  and
the ensLring land use confl icts arising lrom

oeslauclron ProSramme. The  i n te r re l a t i onsh ip
between these elements rnay however have dif fered
f rom tha t  i n  t he  Sou th  Wes t  o f  t he  S ta te  because
ot the smaller numbers of people and the
extremely large areas involved. For this reason,
subsrstence exploitat ion may not have been such a
si8ni l icant element as i t  apparently turned out to
be in the South West, and the commonly held view
among pastoral ists that the kangaroos and wajlabies
of the North West were almost worthless pests mai/
haie deveioped very early in concert with an
expans ion  o f  commerc ia l  exp lo i t a t i on .  Even  so ,  t he
kangaroos found in the North West were p.obably
no t  im rned ia te l y  t hough t  by  t he  ea r l y  pas to ra l i s t s
ao  pose  ma jo r  managemen t  p rob lems .  l f  my
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ini t ial ly perceived conl l ict cou.ld probably be
ascribed to the fact that the developing rangeland
(= pastoral) areas were not, at the trme the
pds ro ra l i s r s  a r r i ved .  be rng  i u l Jv  exp io r t ed  by  t he
kangaroos. Lack of rel iable natural water sources
throughout much of this part of the State would
hdve  :mposed  a  ' na ' o r  cons r ra i r t  on  t he  po ten t i . i l
s ize of the resident kangaroo populat ions, whatever
the abundance and status of these populat ions in
d r f Je re r r  a reas  a l  t he  ddven l  ) f  r hc  rAs+^ rF r i s r s
( c f .  I I  B .  2 .  and  I I  C . ) .

Progressive development of the pastoral industry
later changed the pattern of exploitat ion oJ these
rangeland areas and major changes in the rangeland
environment and the perceived level of interaction
between the kangaroos and domestic stock
fol lowed. In the shorter term these changes can
be seen to have benefi ted some of the ran8eland
kangaroo populat ions, but they also heightened the
Levei of confl ict between the pastoral ists and the
faLlna. Both Ealey (1967) and Newsome (197J) have
. r s . , r s ( c , l  r . l i c  ' on i .  i n  - e l a t l on  t o  con5 tde red
chan8es in the abundance of the kan8aroos and the
consequences Ior conservation and management.

C. SUMMARY AND CONCLUSION

The foregoing discussion has pointed to the various
'omron  f ac to r s  i nvo i ved  i r  deve lopmenr  o f  t he

essential ly European approach to exploitat ion oJ
the Western Austral ian kangaroos and wallabies in
dif ferent circumstances. The balance between
consideration of kangaroos either as a vai lrable

A .  BACKGROUND

It is clear from the preceding discussion that
commercial trade has been a feature of European
exploitat ion of the kangaroos and wallabies ol
western Austral ia Irom the earl iest years ol
se t t l emen t .  Some  o f  r hese  spec ies  a re  p resen r l y
sLrbject to continuing exploitat ion (Prince 1984),
and in the case of the Western Grey Kangaroo
there is a record of i ts continuous involvement in
commercial trade over a period of around 140
years. The Red Kangaroo has also been subject to
continuing commercial exploitat ion for a period of
at least 80 years. The apoarent resi l ience of
t \ ese  Iwo  spec ies  ; n  re8a rd  t o  con t i nu inB
exp lo i r a I i on  con r ras t s  w i rh  t he  p i c [u re  f o r  r he
Brush wal1aby, and poses the question as to why
this di l ference should be so.

I t  i s  o I  cou rse  ve ry  easy  ro  j ump  to  poss ib l y
erroneous conclusions regarding the role of
commercial exploitat ion in the deci ine ol a species
that has diminished in abundance in circumstances
where there is knowledge of previous apparently
substantial exploitat ion. However the observed
patterns in trade appear l ikely from previous
discussion to rel lect I i rst ly the interaction between
s rocks  o f  t he  ra rge t  spec ies  and  rhe i r  po ten r i a l
exploiters, and secondly, any special circumstances
,h . r r  - n  "h r  a f f ec r  . r . hc r  r f , e  numDers  o f  t he
animals in the exploited stocks from t ime to t ime

ANALYSIS OF PATTERNS OF VARIATION IN THE COMMERCIAL EXPLOITATION
OF KANGAROOS AND WALLABIES IN WESTERN AUSTRALIA

local resource or as almost worthiess pests appears
to have posed a di lemma during early development
o f  dg r i cu l r u re  i n  t he  Sou rh  d  es r .  ! ha r ,  w i t h  rhe
passage of t ime and improved economic standlng ol
these landholders, and those now undertaking new
larmland development, has swunS heavi ly towards
the iatter view. In contrast, this di lemma does

r ^  h 2 v a  - ^ n f r ^ n r a . {  r h 6  ^ i ^ n a a .

pas ro ra l i s r s  i n  l he  sa rne  manne r ,  pa r t r cu la r l y
because  t he i r  o r i g i na i  sma l l  bu r  economica l l y
productive f locks could coexist with the kan8aroos.
The hardening of the pastoral istsi  low regard for
kangaroos apparently resLl l ted from an improvement
in their own economic standing resl l l t ing from
increases in their f locks, and in some situations at
least, accompanying increases in the numbers of
kangaroos present,

The general consensus of opinion ol the landholders
in Western Austral ia thus appears to have been
conducive to exploitat ion ol the native kangaroos
and wallabies regardless oJ their statL-rs as species
of wi ldl i fe. The previous review of the relevant
l eg i : i d r i on  (Sec t ; on  I l l )  has  a l so  sugges ted  t ha r
off icial administrat ive pol icy in regard to
commercial exploitat ion was not founded on any
concept of rat ional ized wildl i fe management, Even
sor the main and probably the oniy real ly
signi l icant factor contr ibuting to extensive trade in
kangaroo products in the past appears to have
been commercial incentive. We should therefore
examine the detai led harvest data more closely to
see how they do relate to the situations and
ciacumstances which favoured exploitat ion.

J r  r he  p rocesc  o f  exp lo i t a t i on  o f  t he  pa r t i cu la r
. n c . i c c  h A i n o  . ^ n . i A a . a A

In general terms, the volume of trade in a
commercial ly exploited species can be related to
both economic and biological factors. Init ial ly, the
volume of trade supported by a part icular exploited
spec ies  ray  be  re l a ted  ro  t he  dbundance  and
accessibi l i ty oJ the local stocks being exploited,
w i r ' r  t he  p r i r na ry  i ncen  ve  ro  exp lo r r .  be ing
economic advantate (although not always for direct
monetary gain, as has been pointed out previously).
As exploitat ion continues and expands, the
.esultant patterning of exploitat ion wil l  eventual ly
depend on the balance between the economic
incentive to exploit  and the biological factors
aJfecting the productivi ty and accessibi l i ty of the
\oec ies  5 rocks .  Deve lopmer t  o I  t he  aesu . r l ng
qa rves t  pa t re rn  can  a l so  be  i n f l uenced  oy
assoclated permanent environmental changes which
o f l ec r  r he  po ten tLa l  r l ze  o t  t he  expLo i t ed
populat ions. Ihus, exploitat ion patterns may vary.
Dec l i n i ng  exp lo i t a t i on  pd t re rns  can  i n  some
instances ref lect primary over-expioitat ion, but in
other cases may simply track unrelated changes in
market prices or populat ion abundance, or reJlect
some combination of these factors. Quanti tat ive
explanations sought for variat ions in trade patterns
should accordingly be del ined by str ings ol
variables relevant to the circumstances outl ined
above.
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Deta i l ed  quan t i t a t i ve  ana l yses  o f  t he  h i s to r i c
pa t t e rns  o f  va r i a t i on  i n  t he  annua l  co rnmerc ia l
ha rves t s  o f  t he  Red  KanSaroo ,  and  o f  t he  Wes te rn
Grey  Kanga .oo  and  B rush  Wa l l aby  a re  p resen ted  rn
Appendices I and II  .espectiveiy,

The  gene ra l  r esu l t s  ob ta ined  f r om the  above
d ren t i oned  haaves t  pa t t e rn  ana l yses  a re  f u r t hea
discussed here in terms oi the probable impact of
exp lo i t a t i on  on  t he  t a rge t  spec ies  i r om t ime  to
j rme  ,n  l ne  1 . s l o r 'C  . on tex l .  and  ' he  re \u l t i nB
imp l i ca t i ons  f o r  f u tu re  exp lo i t a t i on  and  managemen t
o f  t he  Red  and  Wes te rn  C rey  Kanga roos  i n
Wes te rn  Aus t ra l i a  aae  cons ide red .

B. DISCUSSION

l. General Resume

The harvest pattern analyses described in detai l  in
Appendices I and l l  are bel ieved to be the
L . r sL  a tLempr  a r  a  f o rma l  quan r i r a r i ve  de . c r -p r i on
of the variat ion in historic commercial kangaroo
harvests, although Jarman and Johnson (1977) have
p rese r ted  a  more  Bene ra l  ana l v5 r5  o I  pas t
exploitat ion of some other species in New South
Wales.

Ceneral ly the harvest equations derived in this
instance have accounted for between 70 and 80
^ p . . c n t  ^ f  r h c  t 6 r : l  v ^ . ; a h ; l i r v  ; n  ' h a  r 1 ) r :  c F r <

examined, This is an excel lent result considering
the nature of the harvest and other data avai lable
and the input variables tested in the analyses.
The del iciencies in the harvest records which
effect ively restr icted the analyses to consideration
of the harvests taken during the period from l9lJ
th rough  to  1953  ra '  no t ,  I  be l l eve ,  p resen red  any
major problems in interpretat ioo o{ the results
becaLlse this period does adequately cover the most
important t ime of change and economic deveiopment
in Western Austrai ia relat ive to concurrent changes
in the apparent distr ibution and abundance of the
exploited species and the observed changes in their
exp lo i t a t i on .

The f inal equations derived in each case have also
conformed with a priori  expectat ions based on
knowledge of the species' biology and ecology and
the sett ing in which the exploitat ion occurred.
There is therefore reasonable just i f icat ion for
saying that these equations adequately summarize
knowiedge of the modern, i .e. 20th Century,
p a t l e r n 5  o f  c o m r n e r c r d l  e x p l o r r a r r o n  o f  - h e

nominated species of kangaroos and wallabies in
Western Austral ia. Potential {uture harvests of
the R.ed and Western Crey Kangaroos are
predictable because of the general ized formulation
oI their respective harvest eqi.rat ions in terms of
harvest independent variables re.Levant to
.on r i nu ing  exp lo . r " t i on  o {  t hese  spec ies .  Use fJ l
comparisons between actual harvests taken in
Wes te rn  Aus t ra l i a  beyond  the  m id -  1950s  and
those  wh i ch  wou id  con fo rm  w i t h  t he  ea r l i e r

"n r '  r r - r . { (  n  cyn lo i l a r i on  a re  t hus
possible.

T h A  < h a - i i i .  a d " ^ r i ^ n <  . l c c . r i h i n o  i h a  h i < r ^ . i .

patterns of variat ion in the harvests of the Red
and Western Crey Kangaroos do oevertheless
desc r i be  two  d i l l e ren t  ' i t ua r i ons  i n  r espec r  t o
po ten t i a l  sus ta inab i l i t y  o f  commerc ia l  ha rves t s  i n
! t e  f u  ' u re  re l anve  t o  p rescn r  and  p -ev -ous , y

observed haavest leveis. These situations are
fLrrther dlscussed below.

2. Future Harvest Potential and the Relat ionship
to Previous Exploitation

5us ra inoo -e  co r rmerc ra l  hd rves r i ng  o f  t he  R  ed
Kangaroo in conformity with the observed historic

.  1 -  r .  r i . ah  t e .  T \e  ava i l ab le
annual harvests can however be expected to vary
widely depending on the incidence and severity of
d ro . - rgh r  . n  ' he  sho rT - re rm .  Long - te rm  de re r i o ra r i on

^  ' h -  ^ r ^ 4 ,  . t  , , D
P '  u v u r  I  v -  L a P o L , r y  P d ) r u r d r

fangelands could also depress the ave.age avai lable
ha rves r .  I n  con t ras r .  co ' l t i nJed  ha rves r i ng  o f  t he
*es te rn  C rcy  Kan8d roo  cdn  be  e \pec ted  ro  occu r
because ot pressures generated by ongoing
agricultural development, but the avai iable harvests
wil l  continue to decl ine unti l  the balance between
residual kangaroo habitat and developed farmland
s t a b i l r z e s .  \ t  r ( l s  p o i n r  a  l o w e r  b u t  p o r e n r i a l l y
sustainable harvest should remain because oi the
presence of considerable areas oJ rangelands and
o t re r  l o rge  t - dc t5  o I  vacdn t  C rown  (una l l o r red )

land unsuited to agriculture elsewhere within the
rd^8e  o I  r t - e  Wes Ie r ]  G rev  Kanga roo  -n  \ [ os te rn
Aus t ra l i a .  On  the  o the r  hand ,  t he  B rush  Wa l l aby
passed this l i rnit  pr ior to the 1950s and the
commercial harvest once avai lable disappeared
when the residual wallaby populat ion was reduced
ro  ve ry  l ow  numoeas .

The picture presented above essential ly relegates
past commercial exploitat ion of the Western
Austral ian kangaroos and wallabies to a minor role
amonB the {actors that may have determined the
f d ' c  ^ f  T h c  v t r  o n \  < n c . : e s  t o  d a r e .  T h r :
conc lus .on  nay  i ndeed  be  . o r rec r ,  bu t  t he  mar re r
should not so l ightly be dismissed, The Red
Kangaroo harvest record shows that relat ively
heavy harvest pressure was, in the mid- 1930s (see
Fy fe  1940 ,  pp .  155 -8 ) ,  and  aga in  i n  t he  1959  and
early 1970s period (see Prince 1984), associated
with apparently substantial reductions in kangaroo
nu.nbers. The Brush Wallaby and other south,western
spec ies  had  a l t o  de . l i ned  t o  ve ry  l ow  numbers  oy
the  l a te  l 93As  a f t e r  a  ma jo r  ep i sode  o f
commercial exploitat ion extending to the early
.L9l0s. HarvestinB during these apparently cr i t ical
pe r i ods  i n  t \ e  r eco ro  , hou ld  t ne re fo re  be  5ubJec t
to closer scrut iny to see i f  commercial exploitat ion
at these t imes may have had a more deleterious
l m n ) . t  ^ n  f h 6  f : r o a r  c ^ a . i p cr . . . . -  t l a n  l t  a p p e a r q  t o
have had when the total harvest record is
considered.

The most important feature of the Red Kanga.oo
harvest record in the context of the present
discussion is the abi l i ty oJ the commercial trade in
past years to have accommodated a two- to
three-fold increase in the total harvest from one
year to the next (see FiB. 5). Prior to the 193J
- 1936 event some considerable variat ions in
harvest had apparently been supported by the
exploited stocks with l i t t ie last ing residual impact,
bu r  r \ .  pos t -  l 916  l d r ves t s  sugges t  r hd r  r ne
hi8hest recorded two-year harvest taken in Western
Austral ia during 1915 a d 1936 coincided with a
l as t i nB  reduc t i on  i -  l he  Reo  Kanga roo  s rocxs .  The
question that arises is whether a cause-effect l ink
ex i s t s  be tween  these  obse rva t i ons .
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Resu l t s  o f  t he  Red  Kanga roo  ha rves t  pa t t e rn
ana l ys i s  (Append i x  l )  i n  f ac t  suBges t  t ha t  t he
I  I  I  5  I  9  l b  ha r r  es r  r o rd l  wds  nuch  h rghe r  t hdn
. r rou ld  no rma l l y  5ave  bee .  t ( e  ' a "_  b . . a - se  o l
subs tan t i a l  u  nde r -ha rves t i ng  du r i ng  1932  -  1934 -
Ihe relat ive-ly high Red Kang.rroo harvests taken
to the end ol 1936 thus appear rnore l ikely to
be  sy .np toma t i c  o f  even ts  l ead ing  t o  t he  pos t -  I 936
kangaroo stock redLrct ion rather than the caLlsal
r  - r ^ r  ] _ h o  r i - r  ' h r r  - ^ n - r c ^ r  n - r r l l a l  . h r n o p .  , n

the pastoral l ivestock populat ion also occurred
du r i ng  t h i s  pe r i od  ( Jenn ings  e t  a l .  1979 ,  F ig .  1 )
suppo r t s  t h i s  v i ew .  We  a re  t he re lo re  l e f t  t o
consider whether the substantial harvest of
kangaroos Ln 1935 - 1936 may have either
ameiiorated or exacerbated the impact of the
coincident drought as far as the rangeland pastures
and the kangaroo populat ion were concerned.

The answer to this last question depends on
k ro *  l edgo  o f  r ne  e ! t ec t  on  rhe  range land  D Idn r
commun i t i es  o f  g raz ing  p ressu re  i n  comb ina t i on
with drought, and on the potential sLlbst i t l l t ion of
q d r v e 5 r  m o r t a . i t y  l o r  r a t u r a l  n o r l a l r r v  t h a t  w o u l d
o the rw i se  have  occu r red  i n  respoose  t o  t he
d r o u g n r .  L  n l o r t J n a t e l y ,  a  d e f i n i r e  a n s w e r  c a n n o t
be given becal lse of a lack of detai led contemporary
In fo rmd t i on .  The re  r s  l ' o *eve r  good  redson  to
be l i eve  t ha t  s l r bs t i t u t i on  o f  ha rves t  mor ta l i t y  f o r
n d r ' l r a l  m o r t a r r t v  w i l l  b e  . n c o n p l e l e  a t  t q e  b e s r .
Heavy  exp lo i t a t i on  p ressu re  comb ined  w i t h  d rough t
might thus drive Red Kangaroo numbers Cown more
quickly and also fLlrther in the short-term than the
e \pec led  na ru ra l  p roLess  o I  popu ia i i on  ' _duc r i on

during drought. on the other hand, the incidental
oovan re  r -1 . - f  o f  heavy  g rdz inB  p re : s - re  on  l he
d r o - g h r  a l t e c r e d  r a n g F l d n d  ' " o g e t a t i o r  d u e  t o
harvesting of the kangaroos could confer a
l onB- re r "n  bene i i t  on  rhc  pas to ra l  ecosvs te ' n ,  I he
balance between these possibi l i t ies nevertheless
appears l ikely to have depended on the continued
g rdz ing  p ressu re  be ing  con r r rbu t -d  b )  t hp  "e "na .1 .nB

he rb i vo re  popL l l a t i on ,  o f  wh i ch  t he  kanga roos  we re
on l y  one  pa r t .

3. Commercial Exploitat ion and the Chan8e in
status of the South-Western Species

r ( ( cc ( -pn -  ^ '  . t F  noq ( i \ l F  ro l e  o r  co .nne rc_d l
'  t 6 r  / . 1 : r ' n o  r ^  r n ec ^ P r u r r d  v ,

dec l ine  o f  the  smal le r  exp lo i ted  south-western
spec ies ,  such as  the  Brush Wal laby  in  the  1930s,
o r e < e n r 1  J  n u m b c r  o f  a l t F r n d l . v c  p , r s : i b i L . r i e s .
These  a re  d i scussed  be low .

qo i r f a l l  undoub r .d l v  has  \ ad ,  acd  co . r  r r ues  ro
ha r ,e .  o  r r a r ked  - f f - r r  on  p rodu . r j v j r )  o l  ,Ve \ t c rn
\us r rd i . an  6 rv r ronmer rs  and  l he t r  dependen t  t d rno .
.{ further period oI decl ining abundance of some oI
t he  sou th -wes te rn  f auna  o f  t he  S ta te  has  recen t l y
occu r ' ed  du r . r g  t he  d rough : )  occdoe  o l  t he  l c70s ,
and  s im i l a r  dec l i nes  i n  abundance  o {  I auna
popu la t i ons  i n  Wes te rn  Aus t ra l i a  we re  appa ren t l y
no ted  du r i ng  ea r l i e r  d rough ts ,  e .g .  commen ts
nadc  by  \ 4 r  \ .  R .  R i cha rdson .  \ 4 .L .q .  l o r  DeCrey ,
i n  Pa . l i amen ta ry  Deba tes  on  t he  'Game B i i l ' ,  I 5
December  1891 ;  and  t he  Hon .  C .  A .  P iesse ,  M .L .C .
f o r  s o u t \  E d s l  P r o \ , n c - .  . n  ' C a n .  B ' l l '  d e o a r e s ,  2 8
Augus t  1912 .  The  Hon .  J .  M i t che l l ,  M .L .A .  f o r

\ o . ' h . r r  : l . n  s  "op , , - - d  ' hd t  d .5edce  wa5
respons ib l e  f o .  t he  appa ren t  d i sappea rance  o I
possu rns  f r om the  p resen t  Eas te rn  Whea tbe l t  a rea
o f  t he  S ta te  i n  t he  l a te  I 890s  (Pa r l i amen ta ry

Deba tes ,  ' came  Ac t  Amendmen t  B i l l ' ,  l 6  December
l 9L l ) ,  bu t  r a i n fa l l  r eco rds  show tha t  t he  a rea  was
^ - . l l w  . , f r . r c .  h v  . l r ^ , , o h r  6 F r i 6 . l  .

ques t i on  ( see  C ibbs  and  Vahe r  1957 ,  F iBs .  l 4 -19  =
the  Annua l  Ra in la l l  \ . 4aps  f o r  1894  -  I 899 ) .  The
appa.ent disease noted by \4itche1l may thus simply
have  been  obse rved  morb id i t y  i n  an ima i s  dy ing  f r om
c 'ough t  i noucec  <  _es5 .  d \  . r  co ramon ly  ob re rveo  . r
the Rottnest lsland Quokka populat ion during late
sLrmmer drought (Main et al.  1959). l t  is therefore
no t  su rp r i s i ng  t ha t  i n tense  d rough t  i n  t he  19 )5  -

1938  pe r i od  (C ibbs  and  \ , 4ahe r  I 957 ,  F igs .  55 -58 )
was apparently associated with a decl ine in
abundance of the south-western launa,

Neve r the less ,  c i r cums tances  assoc ia ted  w i t h  t he
L9l0s decl ine oJ the south-western mammai fauna
d i f Je red  l r om those  o f  p rev ious  t imes  i n  t h ree
impor tan t  r espec t s :  f i r s t l y ,  t he  d rough t  f o i l owed
what appears to have been the longest period of
general ly consistent high rainlal l  yet recorded in
the  Sou th  Wes t  o f  Wes te rn  Aus t . a l i a  ( 1915  -  1930 ;
F iB .  7 ) .  Second l y ,  t h i s  d rough t  ha l t ed  wha t  had  t o
tha t  t ime  been  a  h i t he r to  unp receden ted  bu rs t  o f
ma lo r  pnv . ronne i t a i  change  (F ig .  l ) :  and  rh . rd l y .

^  r n n ' r ' . ' ' n ' l 5  o t  r h e  R a b b i t
(Oryctolagus cunicLrLus), and perhaps more
r r rpo r rd_ r l v .  r he  EJ rooean  Reo  cox  (V  r l pes  vu .pes ) .
both of which had reached the State in earl ier
yea rs  (Tom l i nson  1979 ) ,  appa ren t l y  occu r red  i n  t he
early 1930s, Ihese latter increases in populat ions
^ f  r h .  n ^ r a ^ r i -

. . a d : r ^ r  l ^  r h F  6 . ^ < v < i e m  : '.  _._e repuleo Io nave
adverseiy affected the mediLlm-sized marsupials of
t he  Sou th  wes t :  bu t  con tempora ry  imp ress ions
.  ̂ n ,  - r - : . p  r \ c  n a r  . r t  " \ u n d a n c e  a n d  r h e
cnagnitude of normal f luctuations in the abundance
of the fauna may have been distorted by the f irst
n .n r . oned  d r f f e rences .  \ pa r r  f r om rhe  abo !e ,

- h c - -  , <  -  , l  \ c l i p '  c u r r e n r  i n  \ l  e s t c r n
Aus t ra l i a  t ha t  an  un iden t i f i ed  ep i zoo t i c  may  have
a r fecLed  rhe  <ou rh -wes te rn  aJnd  du r i ng  t he
, 9 1 4 < .  \ , , r  r ) '  \ c  . h -  < e n r r e n c e  o f  e v e n l s  t h a l
presumably was observed could have .ef lected the
.ome  combr .1a t i on  o '  f ac l o r s  a5  5uggps red  above  i n
reBa rd  t o  t he  1890s .

Lack of adequate documentation of the separate
e | l e c r )  o f  e a c S  o f  r h e  a l l e g e d  f a c r o r s  i n  t h e
apparently novel cornbination described above
p r o h . b r ! (  d n '  d e f i n i t i r e  d e c i s i o n  i r '  r e g a r d  t o

- r o '  '  A  r h r r  r h ar  r r d u u r , ) i  i r P ) ,  P u ) ) ' u r c  ! v

populat ion decl ines of the smaller wallabies and
)o ' ne  o t (e |nd rsup ia l s  . n  rhe  \ oJ !h  I es r  du r i nS  rqe
1930s  we re  t he  i nev i t ab le  resu l t s  o f  hab i t a t  l oss
dno  de t - r , o rd l r on  l o l l ow ing  l - nd  c l ea r i ng  f o r
agricLl l ture and the grazinB competit ion provided by
rhe  Faoo i t ,  Lo -nDrned  r i t - ]  t ne  d lLeged  e l i ec l s  o f
. n ,  r ea :ed  p redd r .o , l  due  t o  Foxe ) ,  and  Doss ib l y
other mortal i ty due to disease. However, this
scenario ef lect iveiy relegates proionged drought to
a minor role, which is surely incorrect, and also
leaves  l i t t i e  r oom fo r  an  e f f ec t i ve  impac t  o f  p r i o r
co rnmerc ia l  exp lo i t a t i on .  My  v i ew  i s  t ha t  t he  m id -
l q 1 0 q  d r o u g h r  w d c  J n  i T p o r t a n r  f a c r o r ,  b u r  r h a r
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Figure 7. The Pattern ol Long,Term Variation in Rainlail received in south-western Western
Austraiia. Data plotted in each instance are 5 year running-means equivalent to the cumulative
rainfall deviations from the m-^an in mm for the period commencing 2 years earlier and ending 2 years
later than the particular yea. point. Mean annual rainfall for: perth is 832 mm; District 9 is
858 mm;  D is t r i c t  9A js  923 mm;  D is t r i c r  8  i s  401 mm;  D is t r i c t  l0  i s  362 mmt  D is t r i c t  I0A is  440 mm.

mm'10rr
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7a. Perth Rainfall : c. 1875-1970.
W . A .  P r e s s ,  N e d l a n d s l r o m  F r B .  7 . 1 5 ,
and Sc ience '  (Ed.  B .J .  O 'Br ien) ,  1979.

amendments by permission of the University of
A tmosphe re '  by  R .L .  Sou the rn  i n  rEnv i ronmen t

Reproduced with
C h a p t e r  7 , , T h e

--*---}*

7b. Rarnlall in Districts 9 and 94 : 19 lA- ' t97 'J .  lnse t  showing loca t ion  o f Rainfal l  Distr icts 9 aio 9 \.

Ra in fa l l  i n
l 0 A .

Dis t r i c ts  8 ,  l0  and Inset showing I o f  Ra in fa l l
and

I 0 A  :  l 9 l 0 - l 9 7 C t . location D is t r i c t 5  6 ,  iU .



i ts impact was also most probably intensified by
the additonal Fox predation on the residual fauna
populations made more vulnerable to other

pressures by loss oI prime habitat to a8riculture'
and possible reductions in potential numbers in
these populations prior to the onset oJ the drought
due to previous, and in part, continuinS,
Jnre5t ra ;ned co-nmerc ia l  exp lo i ta t ion .

l f  the  exp lanat .on  above represents  Ihe  rea l

A. INTRODUCTION

Ihe analyses of past patterns of variat ion in
commercial harvests of the Red and Western Grey
Kangaroos and the Brush Wallaby in Western
Austral ia discussed above have shown that there is
a di l terence in these harvesl patterns that can
most readi ly be equated f irst ly with the degree ol
alterat ion and al ienation of the habitat original ly
occupied by the species concerned, and secondiy
with the sDecil ic imDact of the environmental
chan8es that have occurred within the past 100
years. \4anaBement of the Red and Western Grey
Kangaroos in the present is discussed below.

B. THE RED KANGAROO (AND EURO)

On balance, the changes to date in the rangeland
habitat occupied by the Red Kangaroo and Eu.o
have  ce r ra i n l y  no t  d i sadvan taged  rhe  spec ies  ( c f .

Ealey I967; Newsome 1975) and may so far have
conferred a net benefi t .  Continued harvesting oI
these species in conformity with past patterns of
exploitat ion is thus possible. Deteriorat ion ol
rangeland productivi ty appears to be the only
immediate environmental facto. thal could lead to
permanent deplet ion ol the expioited kangaroo
sroc<s (\ewsome 1975) and, tnus, rn lhe furure'
depress the potential average harvests.

Further exploitat ion of the Red Kangaroos (and

Euros also) in Western Austral ia is in fact
irreversibly l inked with requirements for reguiat ion
o f  r o ta i  g raz ing  p ressu re  on  a  ma jo r  po r t i on  o I  t \ e
Statd's rangelands (Jennings et a].  1979, Pp, 102-6
and 146-52t. I t  is in this sett ing that we should
therefore consider future exploitat ion and

management of these species i f  we are to achieve
the best avai lable compromise between rangeland
grazing management and wildl i fe conservation. The
problem involved is essential ly that of ensuring
continued coexistence of the kangaroos and the
pastoral industry while conservinS productivi ty of
the rangeland vegetation. From the viewPoint of
wildl i fe conservation, the role of continuinB
commercial exploitat ion within this frame is of
centrat rmDorlance.

Tradit ional ly, the economical ly productive pastoral

industry has always taken precedence in debate on
rangeland management goals and practices and the
kangaroos have general ly been considered
undes i rab le  pes t s .  t r r om t ime  Io  t ime  i n  t he  pas t

i t  has been argued that substantial reductions in
kangaroo numbers ought to be made on the
assumption that this course of act ion would solve
range land  r rana8emen t  p rob lems  bese ! t i nB  the
pastoral industry, but evidence support ing this

s i t ua t i on .  t hen  i t  i s  poss ib l e  t ha t  commerc ia l
exploitat ion indeed played only a secondary role in

the events contr ibuting to the observed decl ine ol

the south-western Western Austral ian Jauna during

the 1930s. Sti i l ,  I  think there is stronS reason to

bel ieve that the decl ines in populat ions of the

exDloited species at this t ime may not have been

so drastic in the absence of commercial
exploitat ion. The same may also be said in regard
to the o.esence of the Fox and Rabbit.

simplist ic l ink between the possible numbers of

kansaroos and the IortLlnes of the pastoral industry

is lacking. \4eanwhile'  commercial exploitat ion of
the ran8eland kangaroos continued under i ts own

impetus unti l  a col lapse in the early 1950s, and

then subsequently revived in the mid- 1950s. The
interrelat ionship between continuing kan8aroo
exploitat ion and rangeland domestic l ivestock
management and production therelore deserves
further consideration in this context.

\4y lurther examination of yearly data on the
number of small  stock units (55Us, Jennings et al.
1979) held by the pastoral industry within the
range ol the exploited stocks of both the Red
Kanearoo and Euro in Western Austral ia (see

Jennings et al.  1979, Figs. l ,  2 and 13' also
Section Vl and Appendices I and IV this
paperl strongly suggested rhat the pastoral
domestic l ivestock populat ions in this State had Ior
the most part in past years been held nea.
short-term environmental l imits. Consequently,
onset of drought general ly had an immediate and
detr imenta] impact on the pasto.al istsr l ivestock.
In such circumstances, unfavourable economic shif ts
can readi ly compound the pastoral management
problems associated with the frequent recurrence
of drought, and i t  is these factors which in the
past appear to have had the capacity to disrupt
nanagemenr oi toral rangeland Srazing pressure in
a way tnat can lead to dlsaster as far as
conservation, of the rangeland resource base is
concerned.

Thus, the high peak kangaroo harvests taken during
1935-36 in fact closely fol lowed the aPParently
depressed harvests of 1932 - 1934 (Fig. 6), which
la t re r  r esu , t  appea rs  a t t r i bu taD le  i n  Pd r t  ! o  ! he
cri t ical ef lects of economic recesslon on the
kangaroo skin market. Simultaneously, this
economic recession also contr ibuted to an excessive
increase in the rangeland domestic l ivestock
populat ion (wil l iams et aI.  1973, p. 32; wi l l iams
1978 ;  l enn ings  e t  a l .  I 979 ) ,  so  t ha t  when  the
.nev i t abLe  d rougn t  ensued .  a  ma jo r  c r i s i s  was
precipitated. ln response to this drought, the
kangaroo populat ion was at once attacked with
increased vi8our, but the environmental damage had
apparently already been done. Equivalent prior
decisions made by both the pastoral ists and the
kangaroo shooters were dictated by adverse
economic circumstances unrelated to prevai l ing
rangeland condit ions and resulted in each case in a
major mismatch of stock management perlormance
versus ecoiogical need that was ult imate.Ly
detr imental to al l  concerned.

vII IMPLICATIONS FROM PAST EXPLOITATION PATTERNS FOR FUTURE MANAGEMENT
OF THE EXPLOITED KANCAROOS IN WESTERN AUSTRALIA
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Fur the r  ev idence  (e .9 .  l enn ings  e r  a l .  1979 .  F ig .
l)  shows that the total rangeland domestic
l ivestock popuiat ion increased during the 195A -
l q < n (  ^ a / i ^ . ]  ' - ^ . . ^ ^ + l -  i. ,  . n  r esponse  t o  dn
improving rainfai l  regime (see Fig. 8) and some
marginal increase in rangeland development, despite
T in ima l  e \p l o i r a r i on  o f  t he  kanBaroo  ) t oLks  d r  r h i r
t ime by both commercial expioitat ion and peit
des t ruc t i on  p rog rammes  ( re l e r  Tab le  2 ) .  Th i s
inlormation and the example discussed above
sugge< ts  t hd t  r he  ' l l a i n  ' ea ru re  shd rod  oy  I  ) e
.angeland domestic l ivestock and kangaroo
popu la t i ons  i s  s imp l y  t he i r  occupa t i on  o f  t he  same
geographical area.

a_F . -a i - l v  , LF  ' r - n . i  n f  i ne rea5€ '  i c  t he  doTes r i c
l i ves tock  popL l l a t i on  con t i nued  a { t e r  r ev i va l  by  t he
developing pet-meat trade of commercial
exploitat ion of Red Kan8aroos in the mid- 1960s
(Jenn ings  e t  a l .  1979 ,  F iB .  l ) .  A  f L r r t he r  i nc rease
rn  t he  woo l - cu t  pe r  ddu l t  sheep ,  and  so re
.1 ]p rove - ren t  . n  l amb  mark i rS  pe rcen la8e  a lSo
appeared to accompany this continuing increase in
the domestic l ivestock populat ion (Jennings et al.
1979 ,  F ig .  l l ) .  Even  so ,  t he  reduc t i ons  i n  bo th
the domestic l ivestock populat ion and the Red
KanBaroo harvests fol lowing the 1969-70 drouBht
st i l l  mirrored events previously observed in the
1930s  pe r .od  ( see  l enn ings  e t  a l .  1979 .  p .  19 .  i o r
comments on the domestic l ivestock populat ion;
P r .nce  1984 .  f o r  de ra i l s  o f  r he  recen t  kanga roo
harvests). Apart from the direct economic returns
avai lable, the major impo.tance of commercial
exploitat ion of the ran8eland kangaroos therelore
appears to l ie in i ts contr ibution 10 .e8ulat ion of
the totai rangeland grazing pressure. Kangaroo
exp lo i t a t i on  needs  t o  be  i n teg ra ted  w i t h i n  t he
con rex t  o f  t \ i s  manage ren r  r o  be  e f f ec l i ve .  b r r t
the impact of management orientated exploitat ion
on the rangeland kangaroo populat ions wil l  depend
ro  some  e \ l e i t  on  t he  l eve l  o I  . n teg ra t i on  01
grazing management that is actual ly achieved.

Essen t i a l l y .  env r ron rnen td l l y  sound  range lano
mdndgemenr  requ i res  e { l ec t r ve  dene ra -  

_ons r ra ln r
, ) f  r o ra  d /Az :no  r r css r r re  hc  ow  l he  )1o r !  t e rm
env i . onmen ta l  l im i t s  i n  t imes  o f  p l en t y ,  and  t he
ab r l i t y  r o  cons t rd l n  rhe  po te ' ] t t a t  i nc reases  I
s r a t i n c  f  r h c r c  i <  < ^ m c

improvement of rangeland condit ion during a short
pe r i od  o f  f avou rab le  ra .nJa l l  / see  Jenn rngs  e r  a l .
1979 ,  pp .  145 -7 ) .  H i s to r y  shows  tha t  i n tense
drou8ht wi l l  invariably recur, and i t  is only by the
exercise of this necessary restraint in periods when
memories of past drought are fading and economic
pressures may be tendLnS to suggest otherwlse,
t ha t  a  repe t i t i ve  cyc le  o f  env i ronmen ta l
degradation wil l  be avoided in the future. The
p resc r i p t i ons  f o r  co r rec t  r anage ' t 1en l  o l  oo th  t ne
kangaroo and domestic l ivestock populat ions are
thus similar, but i t  must be emphasized that this
s lm . l a r i t y  , 5  a  l unc r i on  o l  t ne  range land
envi.onment i tself ,  and not a reJlect ion of any reai
or presumed interaction between these two groups
of grazing animals.

Both the apparent kangaroo management problems
encountered in Western Austral ia during the late
19 r0s  -  i 960  pe r i od ,  and  t he  resu l t s  oJ  t he
rangeland kangaroo control programmes of the

ear iy  1950s  fu r ther  po in t  to  the  {ac t  tha t
f o r

t he
pasr

previous exploitat ion of these kangaroos
( r r i c r l y  conmerc ia l  pu rposes  d .d .  I o r  t he  mos t
- t r a . r i v p r v  l i m i '  r - c  n ^ r F n r r a  { o r  i n c r e d s e  I n
State's rangeland kangaroo stocks. Where, in
years, commercial exploitat ion has apparently fai led
to perlorm adequately in i ts de facto role as the
principal rangeland kangaroo management agent,
effect ive alternative management measures have
also general ly not been implernented immediately
and the alternatives that have been used have
required considerable f inancial support without
be ing  d i r ec t l y  p roduc t i ve .  The  rea l  cos t  t o  t he
commun i t y  i s  t he re lo re  g rea te r  whe re  t h i s  ac t i on  i s
requ laeo .
- ^ - r i ^ , . i n ^  ^ r - m - . ^ . " t  - " ^ l o j r a t i o n  o I  r h e
ranBe ,and  kongd roos  c l ea r l v  r s  I \ e  p re le raD le
.nethod of kangaroo populat ion control.  The case
for favouring rangeland kangaroo mana8ement on
the basis of exploitat ion oI a renewable natural
resource in a mult iple use sett ing is thus strong.
In addit ion to the continuing commercial
exploitat ion having the potential to be economical ly
self-sustaining, this approach also appears to of ler
the best conservation prospect in providing control
over the numbers of kangaroos on the aangelands
while also permitt ing the continued existence of
the kangaroos throughout thei.  natural range. The
question of what kangaroo populat ion could be
necessary to support a viable commercial trade
within the State remains, but on past evidence
this would certainly be below the average carrying
capacity of the pastoral rangeland environment in
al l  but the most exlreme drought condit ions.

C. THE WESTERN GREY KANGAROO

We now turn to consideration of the major
d i f f e re i ce  be rween  rhe  h i s ro r r c  pa t t e rn  o t
exploitat ion of the Western Crey Kangaroo and
that for the Brush Wallaby, and the connection
between this dif ference and the possible course of
future exploitat ion of the Western Grey Kangaroo
in Western Austral ia, this being the only
soL th -wes re rn  spec ies  s t i l l  suD jec t  t o  d i r ec t
exploitat ion pressure.

The pattern of trade and the more rapid decl ine in
the abundance of the Brush Wallaby points to the
fact that conlrontat ion between developing
dg r i cu l r u re  and  rh i :  spec ies  was  re l a r i ve i y  more
direct than in the case of the Western Grey, The
evidence sLr8gests that this result was due to
agricultural development within the most important
part of the species' habitat during the f irst major
period of agricultural expansion in western
Aus t ra l i a  beg inn ing  i n  190J .  I n  compar i son ,  t he
decl ine in harvests of the Western Crey is of more
recent occurrence, although there is some
remaining uncertainty regarding comparison between
average harvests of this kangaroo in the 1920s
and those of the 1890s. The dif ference between
the Western crey and the Brush Wallaby in the
1920s does however appear to be explained by the
fact that a considerable proport ion of the Western
Grey Kangaroo harvest during the 1920s was
probabiy st i l l  being taken in non-farm situations,
although by far the largest port ion of the tota.L
harvest continued to be taken within the area
included in the 'Crey KanBaroo Reserver. Ihis
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'Reserve' (Figs. 2a - 2d) included practical ly al l  of
the area now developed for farming in south-western
Western Austral ia, bu1 i t  is oniy since the 19Jos
that the major part of this area has become Iul iy
developed farmland (see Figs. 3 & A II .  l ;  and
Burv i l l  1979 ,  Tab le  3 .1 ) .

Farmland development is continuing in south-western
Western Austral ia at present, and includes both
more  i n tens i ve  l and  deve lopmen t  i n  t he  o lde r
sett led areas and fLlrther al ienation and clearing of
l a rge  r rac r r  o f  _ew  l and .  Con I i nued  d i sp ]acemenr
of (Western Crey) kangaroos from these areas wil l
Sene ra te  s im i l a r  p ressu re  I o r  con t i nu :ng
exp lo .  a f i on  a )  - _  pas r  / ea rs ,  anc  co rmerc .d l
disposal of the kangaroos being taken wil l  be
preJerred in many cases. This wish to continue

trade wil l no doubt prevaii, but caution appears
necessary  in  assess i^g  rhe  'e levance o I  pas !
exploitation levels as predictors ol acceptable
exploitation of this kangaroo in the future: the
new land now being developed possibly comprises
the less favourable parts of the species' range, and
so wil l hold lesser numbers ol kangaroos. Further,
modern technology and the change in emphasis in
rhe commercial trade could have increased harvest
efficiency, and has probably tended towards more
sustained hunting pressure being piaced on the
exploited populations in comparison with the
previous seasonally biased dry skin trade. Future
conservation policy for the Western Grey Kangaroo
will need to recognise the lessons Jrom past
exploitation, and to also take note of the changed
circumstances of the present.

vIII CONCLUSION

o r i en ta ted  exp io i t a t i on . This faclor greatly

This review has pointed out how the early
European exploitat ion of kangaroos and wallabies in
Weste.n Austral ia continued the establ ished pattern
of exploitat ion practised by the Aboriginal
populat ion; but the European sett lers soon
introduced new dimensions to this interaction. The
mos t  immed ia te  change  d i r ec t l y  a f f ec t i ng
exploitat ion of the fauna was introduction of the
concep t  o I  co rnmerc la l  expo r r  ( ex te rnd l  t r ade )

which were heavi ly exploited prior to the mid-
1930s also apparently suffered substantial and
irreversible decl ines in abundance during the mid-
t o  l a te -  1930s .  The  bu l k  o f  t he  ev idence  sugges ts
however that commercial exploitat ion pressure was
not a primary contr ibutory factor associated with
the l9l0s decl ine in abundance of the
medium-sized sol l th-western mammals, because
)pec ies  w i t hou t  any  h l s ro ry  o f  commerc ia l
exploitat ion were apparently affected similarly to
the species known to have been exploited. The
changes in abundance and conservation status of
members of this faLlna should more correctly be
v iewed  as  [ u r t he r  examp les  o f  t l . e  gene ra l
environmental impact oI increased human
disurbance fol lowing European sett lement. Even
so .  I  do  sugges r  t ha r  t he  ;mpac t  o I  commerc ia l
exploitat ion on the species so aJJe'cted probably
amounted to more than the simple process ol
moppinS-up of animals being permanently displaced
by agricultural land development.

P r F < a n r l v  ^ n l v  t h F  l ^ r o F  U A.  _ngaroo specres are
subject to continuing commercial exploitat ion
p ressu re  . n  wes te rn  Aus r ra l i a .  bu r  excep t  f o r  r he
fact that rates o{ habitat loss or degradation, as
the case may be. have been slower aelat ive to the
sizes ol the original ranges of the species and that
the species themselves have apparently been more
resi l ient in the face of the combined new
pressu res ,  t he - r  s i t ua r i on  i s  essen r i a l l y  l i t t l e
dif lerent from that af lect inS the smaller wallabies
o f  r he  cou rhe rn  pa r t  o f  r he  S ra te  du r i ng  t he  f i r s r
thirty years of the 20th Century. As Newsome
(  |  97  5 I  has  . -F  n ra ( - -n  I  con  t r as  t  be lween
the general abundance on rangelands of the larger
kangaroos and the decl ine of other smaller species
in  p rev iou r  r i r . l es  d l so  p robdbLy  d i f f e r s  on l y  i n
degree and r iming.

Persistence of abundant popu.lations of the
presently exploited larger kangaroos in Western
Australia to date is not therefore a reflection of
either the suitability of forme. administrative
policies in re8ard to exploitation of these species,
or of the actual exploitation practice. The
circllmstances now aJfecting the Vestern Grey
Kan8aroo and the Red Kangaroo ditfer, but the
present abundahce and widespread distribution of

increased the local human impact on the exist ing
kangaroo stocks, and thereby proved a further
source of confl ict between the Aboriginal and
European popLrlat ions present at that t ime. In the
longe r  t e rm ,  t he  mos t  impo r tan t  o f  t he  changes
wrought by the European sett lers have been the
deve lopmen t  o i  l ano  f o r  ag - l cu l t u re ,  and  r ce
introduction of exotic l ivestock and feral animals
such as the Fox and Rabbit.  Continuing human
populat ion increase and economic expansion has, ol
course, been the driving force behind most of
rnese cnanges.

q in .e  rhF  l , i np i - ^ ^ .  we re  l aken  f o r
commercial purposes in Western Austral ia and skin
exports commenced Ln 1843 ,  commerc ia l
- - -  \ , . . , i ^ -  ^  . h ,  c ' - i -  \ a s  a c c o u n t e d  l o r
relat ively large numbers of kangaroos and
wa l l ab res ,  and  o rhe r  f aund  bes ldes ,  ano  some
species which were apparently subject to
compara t i ve l y  heavy  commerc ia l  exp lo i t a t i on
pressure ln Ine past are now posrng conservatlon
p rob le .ns .  T \e  na tu ra l  r endency  o f  conce rned
members of the public appraised of such past
events, and some considered excessive exploitat ion
of other species occurring elsewhere in more
recent t imes, is to now sin8le out unrestrained
commercia.L exploitat ion as the factor responsible
Jor transit ion of the status of an exploited wildl i fe
species from abundance to that of scarcity posing
problems in conservation. The real si tuation is by
no means as simple as this.

L  n res t rd i ' r ed  co rnmerc ra l  exp lo r  [ a tLon  o f  t 1e
fur-bearing fauna of the South West of Western
\us ra l i a  p r i o r  r o  rhe  9 r0s  ce r rd i n l y  o -o  1o r
forrn any part of a comprehensive integrated public
pol icy of wi ldl i fe management and conservation as
far as I can jud8e. Some of the smaller animals
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each species does nevertheless provide a Bood
Ioundation ior long term conservation orientated
management policy for each.

The Western Crey Kangaroo has general ly sustained
considerable commercial exploitat ion pressure from
prac t i ca l l y  t he  ea r l i es t  j ea rs  o f  Eu ropean
sett lement in Western Austral ia, but st i l l  appears
to be as abundant in some remaining extensive
areas of natural habitat as at the t irne of
European sett lement. On the other hand, large
areas of former habitat are no longer avai labie to
the sDecies. and fu.ther losses oJ habitat seem
certain to occur in the future. The evidence
therefore suggests that in total the Western Crey
Kanga roo  i s  now  l ess  abundan t  i n  t he  sou th -wes t
o f  Wes te rn  Aus t ra l i a  t han  i t  was  p r i o r  t o  t he
extensive agricultural development in this area, and
that f l rr ther populat ion reduction and fragmentation
i s  i nev i t ab le .

The best conservation policy for the Western Grey
Kangaroo in this changing environment would be
one based on the requirements for maintenance of
local populations of the species throughout as wide
an area as Possible.

In contrast with the Western Grey Kangaroo,
species populat ions of the Red Kangaroo, and the
Euro in similar si tuations, probably are more
abundant than they were prior to the advent of
the pastoral industry in the rangeland areas of the
State, Local ly abundant kangaroo populat ions did
exist within this area prior to development of the
modern pastoral indLlstry, but the art i f ic ial
provision of rel iable water sources throughout large
a.eas of potential ly suitable habitat that formerly
would have been largely unexploited by kangaroos
because of lack of natural waters has benefi ted
these two species. Some ol the structural chanSes
in the rangeiand vegetation wrought by the grazing
of domestic l ivestock have also further benefi ted
one or the other of these kangaroos to date.

Current commercial exploitat ion of the Red
<angd roo  and  E . r ro  l n  r he  pds to ra l  a reas  o f
western Austral ia thus dif fers from that now
affect ing the Western Grey. Distr ibutions of the
former two species apparently remain similar to
those lound at the t ime of Eu.oDean sett lenent.
and  The  .en t res  o I  ab . rndance  o f  r he  exp lo i t ed
populat ions general ly appear similar to the areas of
original abundance of these species, despite some
shifts in relat ive species abundance in part icular
areas, e.g. the increase in the Pi lbara Euro
populat ions relat ive to Red Kangaroos and Sheep
(Ealey 1957). Ihe habitat now occupied by the
main Red Kan8aroo and Euro populat ions has been
markedly altered from its prist ine condit ion by the
cumulative eJfects of increased grazing pressure
sus ta ;ned  s l nce  rhe  beB inn lng  o f  r he  pas !o ra l
industry, but the animal dependent pastoral and
kangaroo industr ies in Western Austrai ia wil l
continue in the foreseeable future to be l imited to
exploitat ion of the remaining natLlral rangeland
vegetation.

Because of the practically complete occnpation ol
the Staters rangelands by the pastoral industry, the
enlorced coexistence of the kan8aroos and
domestic livestock will also need to remain a

exploitatioo oi the rangeland kantaroo populations
can be considered as part of the total natura.l-
resource based human exploitation of the rangeland
ecosystem.

AccLlmulated evidence shows that the oresent
productive capacity of the State's rangelands has
de re r i o ra red  marked l y .  and  rha t  r ne  l ong  re rm
stabi l i ty and productivi ty of these range-lands is in
doub t  ( Jenn ings  e t  a l .  1979 ;  W i l cox  and  VcK innon
\972)t but i t  is the productive capacity of the
range land5  wh rch  w r l l  l l t ima re l y  de re rm ine  rhe
potential magnitude of the dependent animal-based
exploitat ive industr ies in these areas. ln the
shorter term, the scope of these industr ies wil l  be
de te rm ined  by  t he i r  commerc ia l  v i ab i l i t y .  The
conseque . ' ] Les  f l ow ing  f r om rhese  f ac t s  requ i re
expans ion  t o  a l l ow  a  be t t e r  unde rs tand ing  o f  t he
situation Lrnder discussion.

P resen t  i nd i ca t i ons  a re  t ha t  g rea te r  cons t ra i n t  on
- ^ r . l  r anoc l , r nd  d . i z : ^s  n rp<su re  l 5  needeo  ro
p ro tec !  r he  range lands  f r om i u r t he r  deSrada t i on ,
but any consequent reductions in the domestic
l ivestock and kangaroo populat ions wil l  .educe the
potential production of both the pastoral industry
and the kangaroo trade, each of which is rel iant
on favourable economic returns for i ts continued
operation. Two potential causes oJ future
contraction of the rangeland animal industr ies are
thus identi f ied, Either lactor could affect these
indus t r i es  i n  t he  nea r  f u tu re ,  bu t  advease  economic
condit ions are not necessari ly related to rangeland
condit ion and, on past experience, appear capable
of compounding rangeland ove.-Brazing problems
while these animal enterDrises continue to exist.
An  unde rs tond ing  o f  t he  re i a t i onsh ,p  be !ween
economic circumstances and the requirernents for
sound rangeland management is therefore most
important in considering future management of the
dependent animal populat ions.

In general,  ecological ly sustainable rangeland
q ranage ' ren t  . n  a r i d  a reas  requ i res  cons r ra in r  o I
grazin8 pressure below the short term environmental
l i rnits in good t imes, so that an immediate crisis
does not occur as soon as the inevitable drought
intervenes. Dependence of the kangaroo industry
itself  on removal of kangaroos from the l ield
populat ions is consistent with this management
objective, insolar as harvesting of these kanBaroos
has apparently depressed total numbers below the
env . ron ren ta l  l i - n i t 5 .  Fu r the r .  r e l a r i ve l y  h i g | .
average rates of off take would also be expected to
constrain kangaroo numbers well  be.Low the short
term --nvironnrental i imits, \ thi le simultaneousiy
beinS of economic benefi t  to the kangaroo tndustry
due to increased trade tLlrnover. On the other
hand, the history of the decl ine in the karlgaroo
trade in the 1950s and the coincidenl kanearoo
managemen !  p rob lems  eocoun re red  i n  rhe  No r rh
West pastorai areas in the l9J0s suggests that
commercial exploitat ion oJ the rangeland kangaroo
stocks is required i f  el fect ive rangeland grazing
management is to be achieved, although attention
to control over the numbers of rangeland kangaroos
wil l  not resolve any of the management problems
caused by the presence of the domestic l ivestock
populatrons.

feature of this system. In this setting,
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A continuing economically successful kangaroo
industry can thus provide {/hat experience suggests
is the only practical solution to management of the
kangaroo component of the total rangeland grazing
pressure, as well as providing productive
employment for the persons involved in that
industry. However this course oI action does not
eliminate problems.

Commr t -nen t  t o  dependence  on  r \ e  kdngd roo
industry for management oI rangeland kangaroo

Brdz .nS  o ressu re  does  reo - i r e  recogn .non  o l  sone
o r  d e < r  r p <  n r  r h aP U ( c ' r U d r  L U " '  ' L \

p a s ! o r a l  . n d u s l r y .  l f  r h e  a c t r v i u e >  o '  t n e  p e o p l e
invo l ved  i n  t he  kanga roo  i ndus t r y  (wh i ch  i n  t he
pds t  hds  ge .e r - - l v ,  d l be i t  i nc i den rd l l y ,  made  rhe
ma jo r  con t r i bu t i on  t o  con t ro l  o f  t he  s i ze  o f  t he
-dnge land  l , onga roo  popu la r i o - l s )  a re  - r eg ra rcd  i l  d
se rv i ce  ro l e  w i t h i n  t he  f r a rnework  o f  o f f i c i a l  po l i c y
diaected lowards conseavation and managernent of
t ' e  r d rge ldnd  kd rBa roo  Dopu  dT rons ,  r hen  rne
in te res t s  o f  t hese  peop le  mus t  r easonabLy  be
accommoda ted .  The  i nves tmen t  i n  t he  equ ipmen t
necessary to real ise the ful l  va]ue of the
kangaroos taken aequlres some security i f  an
adequate sp.ead ot avai lable kangaroo management

rnd  ra .n ta rned  on  a
seiJ-sl lpport ins basis. Resolut ion of the confl ict of
some immediate interests ol the pastoral ists and
those of the kanBaroo indLtstry aside, maintenance
of the Red Kangaroo populat ions in the pastoral
a reas  a l so  poses  a  f u r t he r  con f l i c t  o f  d i r ec t
interests because the best areas of Red Kangaroo
habitat are also the best pastoral lands.

Recogn i z i ng  f r om the  above  t ha t  comprom ises
between the direct interests oJ the dif ferent
part ies involved are necessary, we should now
cons ide r  t he  imp l i ca t i ons  i n  r e l a t i on  t o  w i i d l i f e
conservatron needs ol a management pol icy that is
aimed at exert ing control via a programme of
con t i nu ing  commerc ia l  exp lo i t a t i on  ove r  t he  t o ta l
numbers  o f  kanga roos  i nhab i t i ng  t he  pas to ra l
r ange lands  wh i l e  a t  t he  same  t ime  ma in ta in i ng  t he
kangaroos as part oI the pastoral ecosystem.

The comparative scarcity ol nature conservation
reserves within the rangeland areas involved may
be cause Ior general concern for nature
conse rva t i on ,  bu t  wh i l e  such  rese rves  may  be  an
es5en t i a l  r equ i remen l  t o r  conse rva r i on  o t  ) ome
w i l d l i f e ,  t hey  neve r the less  rep resen t  a  m in imum
conservation solut ion. Maintenance of widespread
and abundant populat ions of the part icular native
specres concerned wherever possible is a much
more  des i rab le  a l t e rna t i ve  t o  be  a imed  a t .  I he
resou rce  base  aequ i remen ts  f o r  a  con t i nu ing  v i ab le
kanga roo  i ndus t r y  a re  en t i r e l y  cons i s ten t  w i t h  t h i s
La t t e r  ob jec t i ve ,  so  t he  des i rab le  conse rva t i on
a l l e r . ] a t i ve  i \  r edd . l v  ach revab le  i n  r h : s  i n5 tdnce ,
and  obv ia t - s  a  d . rec r  1e .ess t  r y  l o r  na rJ r c
conservation reserves for the rangeland kangaroos
themselves. Acquisit ion of suitable areas including
p r ime  Red  Kanga roo  hab i t a t  f o r  na tu re  conse rva t i on
could in any case be extremely di i f icult .

Given the above situation, maintenance oI a viable
kangaroo industry sharing the rangelands with the
pastoral industry does provide the best solution for

both management and conservation of the State's
rangeland kangaroos, and is a firm basis for formal
kangaroo management policy.

C r r cums tances  a f f ec t i ng  f u tu re  managemen t  o f  t he
Wes te rn  C rey  Kanga roo  d i f f e r  f r om rhose  o f  t he
.oec ,es  l a rgc l y  con i j ned  t o  range lands .  ( ecu re

areas oi natural habitat now avai iable to the
{e5 te rn  C rey  ove r  dn  .mpo r tan t  pa r t  o f  - t s  r dnge
are restr icted to small  islands of bushland which
are qurte adequate to shelter a reasonable numbea
ol kangaroos and yet are far too small  to wholly
maintain a local viable populat ion of kangaroos.
Th i s  p i c tu re  i s  pa r t i cu la r l y  t r ue  f o r  mos t  Na tu re
Reserves in the agricultural areas of south-western
W es te rn  Aus t ra l i a .

Apa r t  f r om the  gene ra l l y  sma l1  s i ze  o f  t hese
Na tu re  Rese .ves  i n  t he  Sou th  Wes t  (K i t chene r  e t
a l .  1980 ,  p ,  126 ;  K . J .  Wa l l ace ,  pe rs .  comm.  1982 ) ,
t he  hab i t a t s  i nc l uded  a l so  do  no t  gene ra l l y
compr l se  a  rep resen ta t r ve  samp l l ng  o I  a1 l  t he
former habitats avai lable, and seasonally imDortant
resources, e.g. water, needed by the kangaroos
are not always present on the reserves, Thus,
su rv i va l  o f  Wes te rn  Grev  Kanga roos  as  pa r t  o f  t he
w i l d l i f e  o l  t hese  Na tu re  Rese rves  i n  t he  l u tu re
w i l l  be  dependen t  on  t he i r  con t i nued  p resence  i n ,
and access to, some of the surrounding agricLtl tural
l and .  A t t emp t i ng  t o  conJ ine  t hese  kanga roos  w i t h i n
the  Na tu re  Rese rves  i s  no t  a  v i ab le  a l t e rna t i ve .
Wes te rn  C rey  Kanga roos  a re  on l y  one  o f  t he  many
spec ies  i n  t he  b io ta  o f  t he  d i l f e ren t  Na tu re
Reserves, and as such are of no greater biological
mpo r rdnce  t han  anv  o f  t l - ese  o rhe r  spec res  o r

f lora and fauna. Needs for management within the
Nature Reserves must therefore be assessed from
rhe  v .e *po ._ r  o f  ma .n td tn i qg  ds  g rea t  a  range  oL
species as possible. Relegation of these reserves
to the role ol kangaroo parks wil l  in the main be
rncompa t i b l e  w i t h  t h i s  w ide r  l ong  t e rm  na tu re
conservation objective, but these reserves do
potentiai ly provide the only areas with long term
secu r i t y  o f  t enu re  ava i l ab le  t o  t he  Wes te rn  C rey
K  anga roo ,

Because Western Grey Kangaroos are readily able
to live in the situation described above it is still
possible fo. a conservation programme for the
Weste.n Grey Kangaroo in the atriqtltural areas of
south-western Vestern Australia to aim at ensuring
the su.vival oI local populations over as wide an
area as possible, but management of these local
populations will be needed to reduce the level of
conflict between the needs of the fa.ming
community and the remaining kangaroos in sensitive
areas. Elsewhere within the species' range,
management requirements should be viewed as an
extension of this particular approach, taking into
acccrrnt the dilferent local situations.
Commercial disposal of the carcases of Western
Crey Kangaroos taken in this instance could also
be desired and may readi ly be pe.mitted, but
commercial exploitat ion of this species as oart of
lonB-term management is of secondary importance.-he  

numDers  o f  - r i na l s  I na r  may  become  , t va l l ab le
to tne kangaroo trade from future management
a c t i v r t L e s  a . s o  d p p e a r  l o  b e  l i m r t e d  i n  c o m ; a r r s o n
w i th  t he  p rospec t s  f o r  f u . t he r  exp lo i t a t i on  o I  t he
Red Kanqaroo.
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IX

lav .ng  no t  p revrous l r  a r  le .np !ed  an
r esea rch  p ro ;ec r ,  p repa ra t i on  o f  r h i s  pape r  vos  o
new experience for me. l , l iss , \4argaret Medcalfe
-nd  5e r  c ro f f  d r  t he  Bd r t ye  L ib ra ry  (Wes te rn

{us t rd l Lan  q rch i vcs )  we re  ros t  he lp fu l  a r  r he  s ra r r
ol the project, and whenever their assistance was
sougnt 1a1er.

Ros l ! n  Robe r t s  wo rked  hd rc  du f l ng  t he  , n i r i a l
searching for, and sif t ing through, potential source
reJerences while temporari ly employed as a
Technical Assistant. Her invaluable assistance is
grateJul ly acknowledged, A, ' lary Coireavy also
dss i s ted  . n  t h i s  wo rk  d t  a  l a te r  da te .  Ga ry  Va r t i n
helped in extract inB trade stat ist ics, and received
va luab le  ass i> rdnce  I r om M ika  Lynoon  and  V ;oa
Coroe t r  o t  t 1e  \ l s t r a l i an  Bu reau  o I  5 ta r i s r ; cs ,
Pe r th  O f f i ce .
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APPENDIX I

ANALYSIS OF PATTERN IN THE RED KANGAROO TRADE
- WESTERN AUSTRALIA -

INTRODUCTTON

The simple record oi the numbers of skins of the
Red Kangaroo traded in Western Austral ia from
1914  onwards  ( see  l ab le  2 ) ,  L rnembe l l i shed  e i t he r
w i t h  an !  f - r t he r  de ra i l s  o f  r he  D rec i se  o r iB ins  o f
+ h a  . L i n <  h a i . d  ^ r a < a n f a . l  f-̂  -  r  sa le ,  o r  on  t ne
amoun t  o I  e I I o r t  ac rud l l y  expended  i n  rhe i r
co l l ec t i on .  seemed  a  ' no5 t  i nausp i c i ous  ) t a r r i nB
point for an attempt at a quanti tat ive explanation
f  r .  - hF  . \ <A -vF . i  n : -+F .n  ^ f  va r i a t i on  i n  t hese
harvest data. However the exploitat ion record for
the Red Kangaroo in Western Austral ia shows
continuity of harvest over a long period, coupled
w i  t h  an  appd ren t  pa r re rn  o f  i nhe ren r  cyc l i c
variat ion in harvest levels and an apparent
dif ference in the annual average harvest levels
attainable within dif ferent parts of the record (see
F i g . 5 ) .

The pattern of variat ion described above suggested
that the historlc trade data could be considered as
approximating a sustainable pattern of exploitat ion
operating in a variable envi.onment, and that the
explanation lor the observed trade pattern should
be sought in terms oJ variat ions in the exploited
kangaroo stocks and their productivi ty and factors
reiated to the accessibi l i ty and vulnerabi l i ty of
these kangaroos to commercial exploitat ion, taking
any special commercial factors into accorrnt alonB
wilh the biological factors as required.

The .esults of analyses aimed at discovering the
main factors contr ibuting to the observed pattern
of variat ion in the historic Red Kangaroo harvests
taken in western Austral ia are reported below.

BACKGROUND
HYPOTHESIS

AND FORI\,IULAIION OF

Pastoral development of the arid and semi-arid
rangelands within the range of the Red Kangaroo
ra< ,  no r  pene -a l l v  r c . | r r p f  ' he  a rea  o f  \ ab i ra r
avai lable to the species, and there is evidence that
the grazinB of domestic l ivestock has in some
situations produced changes in the .angeland plant
communit ies that have benefi ted this kangaroo,
a l r hough  rhe  ro ra l  i - npdcT  o f  chan8es  i n  t he
rangeland environment on the Red Kangaroo
popu la t i ons  due  t o  t he  ddven t  o I  pos ro ro l i sm  i s
more  comp lex  (e .g .  Newsome 1975 ,  f o r  r ev iew) .
S t i l l ,  t he  s i ng le  mos t  impo r tan t  change  i n  t he
rangeland environment that has affected ut i l izat ion
o t  r he  range land  p lan r  co rnmun ; r i e \  by  rhe
dependent herbivore populat ions to date has been
the widespread art i f ic ial provision of rel iable
! ' va re r l ng  po in t s  rn  a reac  f o rmer l y  l ack ing
permanent waters: but these water polnts have
onty direct ly inl luenced the pattern of exploitat ion
o f  t \ e  nd tu ra l  p l an t  com 'nun i t i es .  The  pa t t e rn  o f
prodLlct ivi ty oJ these exist ing plant communit ies is
st i11 dependent on rainfal l  patterns. We should

therefore look to rainfal l  as the key to the
p roduc t i v i t y  componen t  o f  va r i a t i on  i n  t he  Wes te rn
Aus t ra l i an  Red  Kanga roo  ha rves t s .

Fu r the r  t o  t he  above ,  know ledge  o f  t he  b io l ogy  o f
' he  Red  Kanga roo  (e .8 .  F f l r h  and  Ca .aby  1969 :
: , l ewsome 1971 ,  1975 ,  1977 ;  f o r  summar les )
< , , o o F c t s  f  r < r  v  r h ) r  |  |  n c r a l - . i l i t v  . f  ( c  a ^ - l

<rnBaroo  t o  - \D lo i r o r i on  gene ra l l y  i nc reases  i n
r i m F .  ^ i  . l r ^ ' , o h r  i n . j  c F . ^ n . { l v  r h a r  i f  . { r ^ " o h l

extends for long periods, then reproduction can
eve r tuo l l v  cease .  Recu r ren t  ex tended  d rougn rs  a re
the re fo re  l i ke l y  t o  resu l t  i n  bo th  i n te rm i t t en t
recruitment to the exploited stocks and changes in
the harvest rate per unit  of effort from t ime to
t ime. This situation does apply to the Western
Austral ian Red Kan8aroo stocks (Author,
unpublished observations). I  have also observed
(unpub l i shed  da ta )  t ha t  t he  ma jo r i t y  o f  t he  Red
Kangaroos taken in Western Austral ia in recent
years has general ly comprised sexually mature
individuals (usually > 2 years of age). One may
thus assume in the absence of convincinS contrary
evidence that this was most probably the case in
earl ier t imes also, although i t  is possible that the
former dry skin trade might have taken .elat ively
larger numbers of young kangaroos than the modern

A reasonable explanation for the observed pattern
in the harvests taken might thus be expected to be
based on rainlal l  patterns and include factors
relat ing to the above aspects of the biology oJ the
species and the commercial harvesting of the
ka rga roo5 ,  as  we l l  as  cons ide r i ng  t he  pu re l y
Comr re rc i d l  i n f l L tence  o l  ma rk . '  ^ . i - a<  ^n  . h -

r raoe .

METHODs AND PROCEDURES

Selection of the Primary Test Variables

The minimum information prov-ided by the harvest
data init ial ly posed problems in seiection oJ
suitable test variables to be considered in the
proposed analyses. Regional variat ions in the
expected annual rainfal l  and rainfal l  regimes within
the area from which the historic Red Kangaroo
harvests were most probably obtained could not be
considered because of lack of comparable detai l  in
the harvest data. There was also no direct
information on the l ikely size of the total Red
Kangaroo stocks (f ield popuiat ion) being exploited.
Su i t ab le  p r ima ry  ! a r . ab les  f o r  r es t i ng  . n  r \ e
analysis thus had to be selected. The va.iables
tested and the bases for their select ion are
described be1ow.

The Numbers of Kangaroos in the Exploited Stock

ln view of the expected common dependence ol the
Red Kangaroo and domestic l ivestock populat ions
on similar areas of rangeland habitat I  considered
r (a r  t he  pub l i shed  -n fo rma t i on  on  t he  pds to ra l
l ivestock populat ions would provide the only
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possible index oJ changes in the l ikely rangeland
Red Kangaroo populat ion. The total numbers of
small  stock units (SSUs; see Jennings et al,  1979,
p .  29 )  5nanng  the  rdnge ldnds  w i rn -  t - ne  Rcd
Kangaroos within the generai area from which the
majori ty of the kangaroos most probably were
taken (see Fig. 8) were calculated from the
appropriate l ivestock summaries publ ished annually
by  t he  Aus t ra l i an  Bu reau  o l  S ta t i s t i c s  (e .g .
"Sheep ,  Lamb ing  and  Woo lc l i p " ,  and  ' ,Ca t t l e  and
Prgs " ) .

Rainfal l

\ ,4y choice of a suitable annuai average rainfal l
i ndex  (RN l )  f o r  use  i n  exp lo r i ng  t he  re l a t i onsh ip
between rainfal l  and the annual commercial
l anga roo  ha rve \ r  wds  res r r i .  t eo  ro  5co r i ng  ra i n l a l l
pd r  r e rns  e \pea .enced  w r rh rn  t he  Bene ra l  d red  o f
ha rves t  o r i g i n  i n  r e l a t i on  t o  t he  gene ra l
expec ta t i on  o t  r a i n  i n  t h i s  a rea ,  i . e .  summar i z i ng
rainfal l  effects in terms of variat ions about the
usual rainfal l  patterns for the various regions
probably contr ibuting to the kangaroo harvest
without bothering about part icular diJferences
between regions. The major series of Annual
Rainlal l  Deci le maps published by the Austral ian
Bureau of Veteorology in Bul let in No. 48 (cibbs
and l , laher i957) provided a ready reference source

anatysis by reference to the average or standard
wage rates for unski l led workers l isted in the
relevant section of the Western Austral ian
S ta t i s t i ca l  Reg i s te r .  I h i s  wage  l eve l  was  j udged
to  be  t he  app rop r i a te  a l t e rna t i ve  o the rw i se
general ly avai lable to persons choosing to shoot
kanBaroos professionai ly. Va r i a t i ons  i n  t he

Ior this purpose, supplemented from t966
onwards by the information on similar maps
included annually in issues of the Austral ian
\,, lonth]y Rainfal l  Review series oJ publications
(Bureau of \ ,4eteorology 1966, etc.).

The RNI score values used in the analyses were
derived by inspection of the above maps, and then
visual ly weighting the observed deci le range data
in relat ion to the area in which i t  was considered
that the Red Kangaroos taken would most probably
have been obtained (see above). This process was
repeated non-consecutively several t imes for each
year to check the f irst choice score. year values
used  cove red  t he  range  l 0  >  RNI  )  0 ,  w i t h
minimum score intervals of 0J being interpolated
where considered oecessary. The method described
rs admittedly an extremely crude way of
summarizing p.esumed rainfal l  effects, with the
RNI  sco res  be ing  based  on  an  o r i g i na l  sca le  w i t h
rrregular class intervals in terms oJ actual rainfal l
recelved, and fal l ing within the range specif ied
above. Nevertheiess, the information content oJ
th r s  va r i ab le  i n  t he  con tex t  o f  t he  Wes te rn
{J5 r rd l i an  Red  Konga roo  e \p lo ; ra t l o ' l  pa r t a r . l  was
apparently more than adequate, judging from the
results of the subsequent analyses.

Market Prices

5imple average cash values paid for skins bejng
traded over a period of 40 years or more
obv rous l y  wou id  no t  have  p rov ided  a  un i f o rm
measu re  o f  t he  c6mmerc ia l  i ncen t i ve  t o  hun t
kangaroos. Unit annual averaBe skin cash price
es t ima tes  t h rough  the  rev iew  pe r i od  we re  comp i l ed
f ro rn  marke t  r epo r t s  pub l i shed  i n  ,E lde rs  Week l y ,
Ln te rp re ted  i n  l i gh t  o f  sepa ra te  i n fo rma t i on  on  t he
trade grading of skins presented for sale and the
wr th rn  yea r  va r l a t i on  l n  t he  quan t i t i es  so ld .  These
annua l  ave rage  cash  p r i ce  es t ima tes  we re  t hen
reduced to a common base index for use in

estrmated annual kanga.oo skin price index (pl) are
shown  rn  F ig ,  A  l .  1 .

Analysis

Ihe  p r ima ry  da ta -b1ock  exam ined  was  t ha t  f o r  t he
19 l5  -  1953  pe r i od ,  supp lemen ted  whe re  necessa ry
du r i lB  rhe  . . ou r re  o I  on - l ys i s  w - rn  ro re  ae .en r
da ta  f r om the  195 -5  -  1972  pe r i od  ro  p rov ide  an
addit ional check run (see harvesr levels, Table 2;
and  P r i nce  1984 ,  Tab le  I  a l so ) .

Harvest numbers (Red Kangaroos traded by year)
were transformed to natural Logarithms (Ln values)
for use in analyses to both constrain the predicted
harvest values (Y = Y hat) to true values > 0,
ano  ! o  t dke  -n ro  dccoun t  t he  an r r c rp ;a ted
mult ipl icat ive effects of changing recruitment and
vulnerabi l i ty to harvest. The total numbers of
small  stock units (SSUs) were also converted to Ln
values for use in the analyses.

The step-wise mult iple regression technique of Nie
9! 91. (197J; the SPSS programme packaSe) was
used  i n  pe r fo rm ing  t he .equ i red  ana l ys i s .

THE HARVEST PATTERN ANALYSIS

Determination of the Variables Associated with the
Major Component ol the Harvest Variation

The simple correlat ion between the annual average
un i t  sk i n  p r i ce  and  rhe  t o ta l  Red  Kanga roo  ha rves t
was not stat ist ical ly 'signif icant ' ,  so the main
anatysls was commenced by locussing on the
re la t i onsh ip  be tween  ra i nJa l l  and  ha rves t .  I n  vLew
o i  t he  an t i c i pa ted  con t r i bu t i on  o f  immed ia te
rec ru i tmen t  t o  t he  exp lo i t ed  s tocks  i n  j n f l uenc ing
ha rves t  l eve l s  i f  ha rves t i ng  was  hav ing  an
apprecrable ef lect on kangaroo numbers, the
p robab le  dependence  i n  pa r t  o f  r ec ru i tmen t  on  t he
nurnbers ot adult kangaroos in the populat jon at
the t lme when breeding to produce these aecruits
would previously have occurred, and the expected
lmpact of droLlght on the interacuon Detween the
kangaroo shooters and the kangaroos and thus the
res idua l  nLmberq  o f  acu l r  " - ngd roo \  - e r ra , r . . g  d t
the end of each year, the f irst relat ionship
examlned  was  t ha t  be tween  ha rves t  l eve l s  (LNRED)
and the rainfal l  regirne experienced during the
more recent seBment of the l i fespan of the hunted
adu l t  kanga roos ,  i . e .  t he  comb ined  ra i n fa l l  s co res
for up to three years prior to the harvest year in
ques t ron  (LRNI  I  +  LRNI  2  *  LRNI  l i  RN I  -
Rainfal l  score, L = lag, and i  through 3 =
yea rs  be fo re  t he  ha rves r  r eco rd ) .  The  re l a t i onsh ip
be tween  the  two  va r i ab les  res reo  ne re  was' s iBn i J i can t ' ,  bu t  shed  no  l i gh t  on  t he  poss ib l e
con t r i bu t i ons  due  t o  ra i n fa l l  i n  pa r t i cu la r  yea rs  on
the observed partern of harvest variat ion.
A t t en t l on  was  l he re fo re  red i rec ted  t o  an
examrna t i on  o f  t he  con t r i bu t i ons  due  t o  ra i n fa i l  i n
sepa ra te  yea rs  w t th l n  s t r i ngs  o f  i nd i v i dua l  r a i n fa l l
va r rab les .
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being considered. The partiai correlation

Figure A I. l. Pattern of Variation in
Sk ins  in  Western  Aus t ra l ia :  19 lA-1970,

The rainfall variable string l irst examined included
rainfall scores from the current year (RNI) up to
eight years prior to the year of harvest (LRNI I -
LRNI 8), This rainfall string was later extended
to ten years prior to the harvest year in l ight of
rhe  resu l ts  app l i cab le  to  rhe  western  Crey
Kangaroo and Brush Wallaby data (Appendix II).

Regression analysis of harvest level on the RNI
to  LRNI  8  ra in la l l  s t r inS showed 's i8n iJ ican t '
r o  r  4 1 r )  l F r r r . r l  . o r . a j . r r i o n s  b e t w e e n  h a r v e 5 r  a n d

r a i n J a l l  i n  y e a r s  2 ,  3 ,  5  a  d  6  p r i o r  t o  t h e  y e a r

the Relat ive Value of Red Kangaroo

ra inJa l l  on  ha rves t  l eve l s  i n  t he  sho r te r  t e rm ,
where the .esults general ly showed LRNI 2 a d 3,
and LRNI J and 5, to be signi l icant year-pairs.
Inclusion of LRNI 9 in the chain also tended to
re-emphasize the equivocal status of LRNI 4
mentioned beJore. LRNI 9 was however omitted
from further inclusion in analysis because of i ts
apparent cycl ic relat ionship with variables already
included up to LRNI 6, whereas LRNI 4 was
retained because i t  could not clearly be el iminated
as a possible bridge between the two year-pairs of
'signi l icant '  variables on either side, i .e. LRNI 2
and  l ,  and  LRNI  J  and  5 .

In total,  between 40 and 50% of the variabi l i ty in
the annual numbers oJ Red Kangaroo skins traded
could be attr ibuted to the f ive consecutive rainlal l
v a f l a b l e s  L R \ l  2  -  5 .  d e p e n d i n g  o n . t h e  d a l a  s e l
exam ined ,  e .g ,  19 I5 -5 )  da ta ,  R '  =  0 .48 ;

I 9 l 5 -53  +  1965 -72  da ta ,  R '  =  0 .43 .  Th i s
general result was therefore consistent with the
inlt ial  hypothesis that the annual harvest levels
vou lo  p rob "b l v  depe rd  ro  d  l a rge  ex ten t  on
immediate recruitment to the adult stocks of
kanBaroos being exploited and on factors affect ing
the numbers of kan8aroos in the breeding stock.

Having discovered that va.iat ions in the annuai
commercial harvest could be meaninglul ly related
to assumed variat ions in numbers of adult
kdnga roos  and  p roduc t l v r r v  o I  r hese  s rocks .  t he
two questions that remained were, f i rst ly, how
could the observed harvests possibly be related to
the potential numbers ol kangaroos in the f ield,
and secondly, how did these harvests .elate to the
anticipated changes in vulnerabi l i ty to hunting and
commerc ia l  f ac ro rs  such  as  sk in  p r i ces .

coeff icient for the (harvest year - 4) year's
r a i n t a l l  { L R \ l  4 )  w a s  f o u n o  ' n o t  s i S r r f i c a r t '  ( P  )

' 915 -53  oa ta  b lockI  s F ) 4 '  q  r u  r , , c

alone, but was 'signi l icant '  along with the
coeff icients for the other four rainlal l  va. iables
mentioned above in relat ion to harvest levels when
the combined 1915-53 + 1965-72 data-biock was
tested. Inclusion of the str inS oJ the f ive
consecutive prior rainfal l  variables LRNI 2 -

LRNI 6 noted above as one block in Jurther
analysis was thus indicated. A check of this
result using the extended prior rainJal l  str ing of
variables (to LRNII0) showed that the same pattern
oJ 'signif icance' oi part ial  correiat ion coefl icients
as above general ly prevai led, with the notable
d i f f e rence  be rng  t ha t  t he  pa r t r a l  co r re l a t i on
coeff icient for LRNI 9 was also general ly
'signif icant ' .  Apart from this di l lerence, no other
rainfal l  variables above LRNI 6 approached
' s i gn i f i cance ' .

The clear separation of LRNI 9 from the other
'signi l icant '  rainfal l  variables suggested rein-
forcement oJ an underlying pattern of el lects oJ
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Annua l  Red  Kanga roo  ha rves t  t o ta l s  we re  s t rong l y
co r re la tpd  * r rh  r  e  rumbers  o f  - dngF .dnd  SJ t  s
p resen t  a t  t he  end  o f  t he  yea r  p r i o r  t o  t he
ha rves t  yea r  ( LNRED vs  LNSSU I ;  19115 - f i ,  r z
=  a . f i ;  1915 - f i  +  I 96 t -72 ,  , 2  =  A .49 ) .  A
s l iBh t l y  h i ghe r ,  bu t  s im i l a r  p ropo r tLon  o f  t he
va r i ab i l i t y  i n  t he  annua l  Red  Kanga .oo  ha rves t s  i s
accoun ted  f o r  i n  t h i s  i ns tance ,  i n  compar i son  w i t h
the  comb lned  p r i o r  r a i n l a l l  va r i ab les  p rev ious l y
d i scussed .  I he  above  co r re l a t i on  was  a l so  s im i l a r
t o  t he  aL r to - co r re l a t i on  be tween  the  ha rves t s  i n
one  yea r  ( LNRED l )  and  t he  nex t  ( LNRED)  f ound
. ^  ! h -  h d r \ e , r  d o r a .  e . g .  . c t 5  -  l q ) l  d a t a .  p  \
0 . 0 0 1 ,  c '  -  4 . 4 7 .

I n  v i ew  o t  t he  above  . esu l t ,  bo th  t he  p rev ious
yea r ) r  kcnBaroo  Sa rves r  and  posTo ra l  l - vc . roCK da ta
w- r -  ' e . l ed  sepa ra re l  i r n  r he  5e lec tec  ) t r i ng  o I
f i ve  p r i o r  yea rs  ra i n fa l l  va r i ab les  (LRNI  2  -  6 ) ,  l n
each case, the rainfal l  received two years paior to
the  ha rves t  yea r  ( LRNI  2 )  was  t he  on l y  one  o f
t hese  i nd i v i dua l  r a i n fa l l  va r i ab les  appea r i ng  t o  have
any  app rec iab le  i n f l uence  on  t he  p ropo r t i on  o f
S d r v e s r  , a r . a b i l i t v  o L 5 e r u i s e  a c c o u n t e d  f o r  o y
e i t he r  o f  t he  ma jo r  va r i ab les  LNRED I  and
LNSS l . l  I  r espec t i ve l y ,  e .g .  19 I5 -53 t  ( a )  LNRED

vs  LNRED i  +  LRNI  2 ,  R "  =  0 . J3 ;  pa r t i a t
co r re l a t ron  coe fJ i c i en t  f o r  LRNI  2  ' s i gn i J i can t ' , ^p  <
0 .05 ;  ( b )  LNRED vs  LN55U 1  +  LRNI  2 ,  Rz
0 .56 ;  pa r t i a l  co r re l a t i on  coe f f i c i en t  f o r  LRNI  2
' no t  s i gn r f i can t ' ,  0 .0J  <  P  <  0 .10 .

The  sL igh r  i r np rovemen t  i n , l i t '  t o  t he  va r i ab i l i t y  i n
I r e  ha rves t  da ta  appa ren t l y  a t t r i bu tab le  t o  LRNI  2
noted above suggested that rainfal l  effects during
the  mos t  r ecen t  yea r  i n  wh i ch  rec ru i tmen t  t o  t he
currently harvested kangaroo stocks could have
been  rn l t i a ted  we re  t he  mos t  impo r tan t  o f  t hose

T fLus ,  r he  i n i t i a l  exp lana to ry  va lue  a t t ached  to  t he
comb ina t i on  o l  sepa ra te  ra i n {a l1  yea r  va r i ab les  was
conse rved .  A  t es t  o f  t h i s  new  ra in fa l l  va r i ab le  i n
comb ina t i on  w i t h  t he  . ange land  l i ves tock  va r i ab le ,
LN55U I ,  p roduced  a  f u r t he r  imp .ovemen t  i n  , f i t ,

t o  t he  ha rves t  da ta  ove r  t ha t  p rev ious l y  d i scussed ,
e.g .  LNRED vs  LNSSU I
0 . 6 5 ;  c f .  L N R E D  v s  L N 5 5 U  I

DRT26,  R2
+  L R N I  2 ,  R 2

=  4 .56 .  The  pa r t i a l  co r re l a t i on  coe f f i c i en t  f o r
DRT 25  was  a l so  ' h i gh l y  s i 8n i f i can t '  (P  <  0 ,001 ) ,
i n  con t ras t  w i t h  ' non  s i gn i f i cance '  f o r  LRNI  2 .
Bo th  LNSSU I  and  DRT 26  we re  co r re l a ted  ( r
0 .  t 4 ) ,  and  t o  some  ex ten t  can  be  cons ide red
conve rgen t ,  bu t  t hey  obv ious l y  do  no t  p rov ide
comp le te l y  ove r - l app ing  measu res  o f  t he  same
sys lem pa rame teas .

Variables Associated with the Minor Component of
the Harvest Variat ion

Equa t i ons  f i t t ed  t o  t he  res idua i  va r i a t i on  rema in ing
a f t e r  f i t t i n8  o f  t he  LNSSU I  +  DRT 26
equatron to the annual harvest data showed that
t he  p rev rous  season ' s  p r i ce  i ndex ,  LACp l ,  was
appa ren t l y  a  be t t e r  i nd i ca to r  o f  t he  i n l l uence  oJ
market price on the numbers traded than was the
cu r ren t  season ' s  i ndex ,  P I .  The  f o rmer  va r i ab le
was  ' s i gn i J i can t ' ,  i . e .  P  <  0 .0J ,  and  accoun ted
fo r  abou t  l 2 *% o j  t he  res idua l  va r i ab i l i t y  ( r 2  =
0 .125 ) ,  bu t  P I  was  rno t  s i gn i f i can t '  (P  :  0 .06 ) .
Ihis result was considered reasonaDle on two
coun ts .  F i r s t l y ,  because  a  shoo te r ' s  dec i s i on  t o
take kangaroo skins each season would be made
p r l o r  t o  t he  open ing  o f  t he  new  season ' s  marke t ,
and secondly, because the records of the numbers
of kangaroo skins being iraded were compiled at
the t ime of their disposal, rather than at the t ime
wnen tne kangaroos were shot. Because of the
aemoteness of the market frorn the harvest areas
many ot the Red Kangaroos taken at the end ol
one year would therefo.e have been included in
the succeeding year's harvest total.

No  o the r  s i ng le  va r i ab le  wh i ch  cou ld  accoun t  f o r
l u r t he r  r n i no r  va r i a t i on  i n  t he  annua l  t r ade  vo lume
(apa r t  f r om the  above )  was  , s i gn i f i can t l y '  ( p  <
0.0J) related on i ts own to the residual variat ion
undc r  d i scuss ton ,  The  no tab le  o i . c repancy  r ro r
the expected result in this respect was the
apparent lack of any definite response to rainfal i
that could be equated with the acknowledged short
t e rm  changes  i n  vu lne rab i l i t y  o f  Red  Kanga roos  t o

a t t r i bu tab  Le  t o  p rev ious  ra i n fa l l . Howeve r ,
cons tde r i ng  t he  p rev ious l y  f ound  gene ra l  s im i l a r i t y
or the separate correlat ion coeff icients for each oI
rhe  l i ve  p r i o r  r a i n fa l l  va r i ab les  i n  ques t i on  and  t he
changes  t ha t  cou ld  be  p roduced  i n  t he  o rde r  o f
s tepwLse  reduc r i on  o l  t h i s  va r i ab le  l i s t  by  t he
mu l t i p l e  . eg ress ion  p rocedu re  when  sma l l  changes
were  made  i n  t he  numbers  o f  yea rs  da ta  i npu t ,  t h i s
resu l t  r n i gh t  a l so  have  been  due  t o  chance .
Acco rd ing l y ,  I  dec ided  rha t  r a the r  t han  reduc ing
the  poss ib l e  con t r i bu t i on  o f  appa ren t  env i ronmen ta l
eJfects on productivi ty and past history of the
exp lo i t ed  kanga roo  s tocks  by  de le t i ng  i nd i v i dua j
ra i n fa l l  yea r  va r i ab les  a t  t h i s  po in t ,  t he  a l t e rna t i ve
cho i ce  o f  a t t emp t i ng  t o  summar i ze  t he  ra i n fa l l
pa t t e rn  e f f ec t s  ove r  t he  yea .s  2  -  6  p r i oa  t o  t he
yea r  o f  ha rves t  shou id  f i . s t  be  cons ide .ed ,

I n  v i ew  o f  t he  p robab le  ove r r i d i ng  impo r tance  o f
chan8es  i n  ra i n fa l l  i n  r e l a t i on  t o  range land
p roduc t i v i t y  and  pas t  hun t i ng  o f  t he  exp lo i t ed
stocks, the .ainJai l  scores for each of the f ive
years selected were therefore combined to form a
new va r i ab le  wh i ch  su rnmed  depa r tu res  o f  r a i n fa l l
totals in each oJ these years from the expected
average score, taken to be 5.0 in each case (e,g.
D R T  2 5  =  L R N I  2  +  L R N L
LRNI  5  -  2J ,0 ) .  Th i s  s i ng ie  new  ra in fa l l  va r i ab le
was found to account for the same proport ion ol
t he  t o ta l  va r i ab i l i t y  i n  t he  Red  Kanga roo  ha rves t
da ta  as  was  p rev ious l y  accoun ted  f o r  co l l ec t i ve i y
by  t he  f i ve  sepa ra te  p r i o r  yea r , s  r a i n fa l l  va r i ab les .

exp lo i t a t i on  du r i ng  d rough t .
co r re l a t i on  coe f f i c i en t  o f  t he  cu r ren t  yeaa ' s
ra in fa l l  i n  r e l a t i on  t o  annua l  ha rves t  was  gene ra l l y
f ound  to  be  nega t i ve  i n  t he  i n i t i a l  r uns  t es t i ng  t he
possible contr ibutions of separate rainfal l  variables
(discussed above) as would have been anticipated
I ron  t r e  . 1 : t . a l  ' l vpo tnes i s .  DL I  t ^e  re .a r i onsn tp  d .d
no t  app roach  ' s i gn i f i cance , .  I he  i nd i v i dua l  r a i n fa l l
s co res  f o r  t he  cu r ren t  yeaa  (RNI )  and  t he  p rev ious
yea r  (LRNI  l )  a l so  f a i l ed  t o  desc r i be  any  f u r t he .
pa.t of the residual variat ion when cornbined with
the  expec ted  marke t  p r i ce  (LAGPI ) ,  Neve r the less ,
an  obv ious  pa t t e rn  o f  co inc idence  o f  t he  ma jo r i t y
oJ peaks and troughs in the .esidual harvest
/ d r l a l l on  w l t h  *e t  and  d rv  veo rs  r . spec tLve l y ,
espec ra l l y  p r i o r  t o  1940 ,  r ema ined  ( c f .  F i gs ,  5
and  8 ) .
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I n  l i gh t  o f  t he  resu l t  above ,  and  rhe  o robab le
explanation for the closer relat ionship between
LACPI and harvest levels in comparison with PI, a
1ew ra .n fa l l  va r | ab le  desc r i b i ng  rhe  change  l n
raiofal l  between that received in the previous year
and that received during the current harvest year,
e .g .  CHRNIo I  =  (LRNI  I  -  RN I ) ,  was
subs t i r u red  f o r  r he  rwo  sepa ra te  rd i n l a l l  yea r

variables and the residuals data retested. The
pa r t i a l  co r re l a t i on  o f  t h i s  new  va r i ab le  w i t h  t he
residual harvest variat ion was 'signif icant '  (P <
0 .0  5 ) .

This further residuals analysis also showed that the
observed pattern of the annual harvests during the
I c L 5  -  l 9 5 l  p e r i o d  B e r e r a l l )  f a l l . n B  i n t o  t w o
groups (see Fig. 6) carr ied throLrgh to the
residuals, so that the part ial  correlat ion of a year
o f  r eco rd  va r i ab le  (YEAR)  w i t h  ha rves t  was  a l so
' s i gn i l i can t ' ,  Howeve r ,  t he  ha rves t  pa t t e rn  shown
in  t he  19 l5  -  1953  da ta  b lock  re l a tes  f i r s t l y  t o
a real decl ine in abundance ol Red Kangaroos
fo l l ow inS  the  I 935 -15  d rough t  ( e .9 .  Fy fe  1940 ,
pp .  166 -8 ) ,  w i t h  a  consequen t  r educ t i on  i n  t he
immediately avai lable annual harvest thereafter:
but this event was also closely fol lowed by
in te r ven t i on  o f  Wor l d  wa r  l l ,  w i t h  i t s  p robab le
effects on marketing and avai lable shooting effort,
and then col lapsing of the skin market over the
.as r  two  yea rs  o i  r eco rd  (  1952  -  L9  53 ) .
Intervention of this part icular sequence of events
was therefore considered l ikely to have introduced
a further source of possibie constraint on real ized
harvests in the latter part of the record, apart
irom those factors which would typical ly have
constrained the avai lable harvests during this t ime.
Besides this, the annual Red Kangaroo harvests in
the late I960s were again similar to those taken
in the f irst half  of the I9l5 - 1953 period.
Year of record was thus deleled from the l ist ol
variables considered to have a primary role in
determining the size oI the avai lable annual Red
Kangaroo harvest in Western Austral ia in modern
t imes .

The Final Equation

Inclusion of the two further variables, LAGPI
ond  CHRNIo I ,  f ound  t o  make  an  impo r tan t
contr ibution in explaining the residual variat ion in
annual Red Kangaroo harvest levels after f i rst
extract ing the component of variat ion accounted
fo r  by  LN55U I  +  DRT  25 ,  i n  comb ina t i on  w i t h
these latter two variables l inal ly accounted for
between two-thirds and three-quarters of the total
variabi l i ty in annual Red Kangaroo harvests taken
in  ' l  e5 re rn  Aus t ra l i a  p r i o r  t o  t he  i ncep t i on  o f
f o rma l  manaBemen t  i n  t he  ea r l y  1970s - ( see  P r i nce
1984 ) ,  e .g .  LNRED vs  LNSSU I  +  DRT 26  +
LAGPI  +  CHRNIo I ;  19 I5 -53  +  1955 -72  da ta -b lock ,
R l  0 . 6 7 .  P  <  0 . 0 0 t r  t 9 l 5 - t l  o a l a - b . o c k .
R '  =  0 .73 ,  P  <  0 ,001 ,  I he  equa t i ons  de r i ved  a re
l i s t ed  i n  Tab le  A  I .  l .

DISCUSSION

Ihe harvest pattern analysis described above was
a r^d ' . 1 r c r J  ^ .  ' 5F  \F< . \  - ha r  t he  commerc id l
harvesting of the Red Kangaroo varied both in
response to changes in the abundance oI the
kangaroos and to factors affect ing the commercial

ha rves I rng  p rocess  as  we l l  as  rhe  p .ocess  o f
exploitat ion i tsel l  placing constraints on the
numbers  o f  kanga roos  i nhab i t i ng  t he  Wes te rn

,  d , , 6 c r d , , u r .

The results from this anaiysis have shown that the
major part of the long-term harvest variat ion is
general ly ascribable to the effects 01 environmental
variabi l i ty on the kan8aroo stocks. The factors
r a l :  r i n d  r ^  r . p  h i . v a < r , n o  a n d  m : r l " a r i n d  ^ f  r n a

kangaroos taken account for residual variabi l i ty
on  l y . T h i c  ' ^ c  l r  ' ^  r c D r e s e n t  a
reasonable general summary of the relat ive amount
o f  va r i ab i l i t y  i n  t he  env i ronmen t  v i s  a  v i s  t he
p roces5  o f  \ a r ves r .ng  ano  rna rke t i ng  

- t ne  - kanga roos

and the eifects of these lactors on the abundance
o f  Red  Kan8a roos  i n  Wes te rn  Aus t ra l i a .

The  con t i nu i t y  o f  t he  ha rves t  suppo r t s  t he  v i ew
that short-term f lLlctuations in market demand and
Sarves r  e f f i c i ency  d id  no t  usua l l y  r esu l t  . n  e iThe r  a
fai lure of the market or in a precipitate col lapse
of the hunted kangaroo populat ion. Nevertheless,
the avai lable trade data do suggest that short-term
fluctuations in the market price for skins did on
some occasions aJJect the size of the harvest
taken independent of the abundance of kangaroos
a r  rhe  t ime  ( c f .  F i gs .  5  and  A  l .  I ) .  Heavy
short-term exploitat ion pressure on other occasions
also appears to have been associated with
signif icant populat ion reductions, e.g. the
comparatively low average Red Kangaroo harvest
level achieved post- I936 relat ive to the 1920 -
1936 average (see Fig. 5), and harvesting during
the 1959 - .1970 period appears to have produced
the same resuit.  rHarvest eff iciency, and 'market

demand' thus appear to be potential cr i t ical
factors in relat ion to continued commercial
harvesting of the Red Kangaroo in Western
Austral ia and the impact oJ this harvesting on the
kangaroo stocks. Sustainable commercial harvesting
of the Red Kangaroo in conlormity with the
observed historic harvest pattern does however
appear practicable in the immedlate future.
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Equations Describing the

Table A I.  l .

Historic Pattern of Variation in Red Kangaroo Harvests
Taken in Western Australia.

L N R E D

V a r  L N R E D  =

Harves t  Equat ion  f l9 lJ  -  1953]  Data  Set

1 .967478*LNSSUI  +  0 .01399*DRT26 -  0 .0162641*CHRNI0I  +  0 .0 I16551*LAGPI  -  4 .533923 +
lo.5+0.37266xx21

Variance gf Estimates

9J0945 +  0 .14*E +  0 .0001 j+F +  0 .00013*G +  0 .00002*H +  A* ( -1 .13999)  +  b+0.0227 6  +
C+( -0 .006 j2 )  +  D+GO.00647)  *  y*1-0 .00281)  +  J*0 .00084 +  K*0 .00073 +  L* ( -0 .0001)  +
M*(-0.0002) + a + 10.5,0.37266+x4140)

95% Confidence Limits of Arithmetic Estimates

L im REDNOS = EXp(LNRED + 2 .032*sQRT(Var  LNRED))

Mean Arithmetic Estimates

REDNoS = EXp(LNRED)

L N R E D

V a r  L N R E D  =

Harvest Equation ior f l9l5 - 1953 plus 1965 - 1972] Data Set

1 .784298*LNSSUI  +  0 .0415295*DRT26 -  0 .0366646*CHRN101 +  0 .005794|+L AGPI  -  2 .902749
+ lo.s*o.4oesz*"zl

Variance of Estimates

9.87623 +  0 .1504+E +  0 .00015nF +  0 .00031+G + 0 .00002*H +  Ax(_ t .21722\  +  B*4 .0226t  +
a , ( -0 .00726)  +  D*( -0 .00553)  +  I * ( -0 .00283)  +  J*0 .00093 +  K+0.00062 +  Lx( -0 .00001)  +
M*( -0 .00001)  +  0  +  [0 .J*0 .40552+x4148)

95% Confidence Limits of Ari thrnetic Estimates

L im  REDNOS =  Exp (LNRED +  2 .018*SQRT(Var  LNRED) )

Vean Arithmetic Estimates

REDNOS = EXp(LNRED)

L N R E D

L N

REDNOS

Key to the Variables and Form oI the Equations

Annual Total Harvest I LN (REDNOS)

Lo8arithm to Base e

Annual Total Red Kangaroo Skins Traded

The Value + fo,5*o.x1xx**21 added to the end of each harvest equatron is a correction
iactor equivalent to 0.J*S**2. Calculation of the true arithmetic value of the predicted
annual harvest is permitted by adding this correction to the value of the equation. ReJer
Baskervil le, c,L. (1982). Use ol Logarithmic regression in the estimation of plant biomass.
Can,  J .  For , .  2  |  49-53 .

Variance. Covariance Multipliers Used in Calculating Variance Estimates

A = 2 * L N S S U I H = L A G P I * + 2
B =  2+DRT25 I  =  A*DRT26
c = 2 + c H R N r o l J = A * C H R N I o I
D = 2 * L A G P I K = A X L A C P I
E =  LNSSU I * *2  L  =  B*CHRNIO I
F = D R ' 1 2 6 x + 2 M = B * L A G P I
G = C H R N I o I * * 2 N = C * L A G P I

5 9
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L N S 5 U l

DRT25

C H R N I O  I

LACPI

No te  2 :

No te  3 :

Total Populat ion ( in thousands) ol Small  Stock Units (SSUS) present in Red Kangaroo
Harves t  A rea  a t  Beg inn ing  o f  t he  Ha rves t  Yea r  I  LN  (SSUI )

Deviat ion of Total Standardlzed Rainfal l  Received Over the Five Year Period from 2
Through 6 Years Prior to the Harvest Year from the Expected Total Average = 2J,0

Difference Between Standardized Rainfai l  Received in Harvest Year and That Received in
P rev ious  Yea r

= Standardized Average Unit Skin Price on Offer in Year Prior to Harvest Year

Where DRT26 and CHRNIoI values calculated from the standardized annual rainfal l  data were =
0.0, a value oi -0.1 was used in calculat ing the harvest equations quoted above.

The value " [0. i*0. X X11**4/l  l ]  added to the end ol the variance calculat ion is a correction
lactor equivalent to 0.J*S**4/(N+l).  This correction removes the bias in the variance estimates
aboLrt the Logarithmic regressions and permits the correct ari thmetic confidence l imits to be
calculated. Refer p. 153, Land, C.E. (1972). An Evaluation of Approximate Confidence
Interval Estimation Methods for Lognormal Means, Technometrics, 14 : l4J-58.
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APPENDIX II

ANALYSIS OF PATTERNS IN THE VESTERN GREY KANGAROO AND
BRUSH WALLABY TRADE
_ WESTERN AUSTRALIA .

INTRODUCTION

Tha  'Ves te rn  C rey  Kangd roo  has  bee ' r  : ub jec l  t o
commerc ia l  exp lo i t a t i on  i n  Wes te rn  Aus t ra l i a
practical ly from the ea.l iest years fol lowing
European  se t t l emen t  (Sec t i on  1V  A .  &  8 . ,  t h i s
paper), but only the harvest record post- l9l4 is
su f f i c i en t l )  de ra l l ec  ro  pe rm l r  an  a t t emp t  d r  a
quanti tat ive explanation for the pattern of
variat ion in these harvest data.

The Western Austral ian skin trade during the f irst
thirty years ol the 20th Century also apparently
encompassed exploitat ion of practicai ly the whole
o '  r r p  i r r - bc . r r i no  f : r r ^a  ^ '  t he  5ou fh -wes t  o t
Western Austral ia and, apart from the large
Western Crey Kangaroo,- included exploitat ion of
the smaller Brush Wallaby (Macropus irma), Tammar
r \1. euBeni. )  ano Quo<ka (5e roni x-b rachyu ru s),
However 'Carne Act '  royalty regulat ions resulted in
lurnping ol the Tamrnar and Quokka harvests in the
one group rrotherrr for record purposes, and only
the Brush Wallaby of these smaller species has a
harvest record suitable for fu.ther detai led analysis
( see  Tab le  2 ) .

I he  hd rves t  pd t  t e rn  l o r  t he  \ t r  es te rn  Grey
< rno ; r ^n  ( t r i a  4 )  d i ' t e .<  ' . n r r  ! ha t  i o r  r he  B rush
wa l l aby  (F ig .  5 )  and ,  wh i l e  t he  f o rmer  spec ies  i s
s t i l l  sub jec t  t o  exp lo i t a t i on  i n  Wes te rn  Aus t ra l i a ,
exploitat ion of the Brush Wallaby was prohibited
on  co rmencF . r ] e ' ' l t  o t  ! he  ' Fauno  P ro tec t i on  qc r ,
l c )0 '  on  |  ' u l y  1952  (P roc lama l i on  o I  l l t n  ] une ,
1952 )  as  was  l u r t he r  exp lo i t a t i on  o f  t he  Tammar
and  Ouokka .  f \ e  Sa rvas t  pa t t e rn  desc r i bed  by  t ne
Brush Wallaby data is simiiar to that shown by the
royalty group 'rother" (Table 2) so the Brush
Wallaby harvests can be considered representative
of the pattern of exploitat ion and response of the
three wallaby species to changes occurring during
the period when exploitat ion of al l  three was
pe rm i t t ed .  We  a re  t he re lo re  p resen ted  w i t h  a
compar i son  be tween  exp lo i t a t i on  o f  t he  \ l es te rn
G.ey Kangaroo and exploitat ion of the smaller
south-west Western Austral ian wallabies as typi l ied
by the endemic Brush Wallaby.

The results of analyses aimed at discovering the
main factors contr ibuting to the observed patterns
of variat ion in the historic harvests of the above
two specles are reported here.

BACKGROUND AND FORMULATION OF
HYPOTHESIS

In  con t ras r  w i rh  rhe  e l l ec r s  o f  pas to ra l
development of the arid and semi-arid rangelands
within the range of the Red Kangaroo (see
Append i x  I ) ,  l and  u t i l i za t i on  and  deve iopmen t  i n
the south-west of Western Austral ia has been
r e c n o n s i b l c  f o r  t h e  l o s <  ^ f  c  o n i r i . : n r

habitat formerly avai lable to the fauna. This
dif ference is obviously a factor which must be
considered rn any analysis of the patterns of
va r ra r r ron  r r -  e \p l o r ra r ro ' r  oT  I r e  <anga rooc  Jno
wallabies ol the south-west.

Apa r t  I r om the  above  d i l f e rence ,  i t  i s  r easonab le
ro  expp . r  t ha r  t ac ro rs  a l f e . r i ng  bo rh  p roduc r . v i t y
o l  r he  d !d i l db le  s tocks  and  r \ e  p rocess  o I
exploitat ion of these stocks during the course of
exploitat ion would also have had some impact on
the observed patterns of harvest of the
,ou t \ -  / esLe rn  )pec ie5 .  a l r hough  the  obse rved
pattern of exploitat ion of the Brush Wallaby (Fig.
, )  c l ea r l y  shows  tha t  t he  exp lo i t a t i on  o f  t h i s
soec ies  wa :  no r  sJs ra iaab .e .  T -e  appa renL  r reno
ot a decl ining average annual harvest oJ the
Wes te rn  C rey  Kanga roos  ava i l ab le  f r om the  1930s
(Fig. 4) also sug8ests that harvesting of this
species has proceeded to a presently non-sustainable
point durin8 the past 40 - J0 years.

Compa.ison oJ the observed harvest patterns for
the Western C.ey Kangaroo and Brush Wallaby
pos t -  l 9 l 4  (F igs .  4  &  5 )  w i rh  t he  on8o ing
process of al ienation and development of
agricultural land in the south-west (Fig. 3) and the
specif ic impact of this land development (Fig. A
II.  l )  in relat ion to the major part of the original
range ot these two species in Western Austral ia
(Fig, A 11. 2) clearly suggests that a close l ink
between the observed harvest pattern and
subsequent decl ine of the Brush Wallaby and
agricultural land development existed through the
19 I4  -  I 93A  pe r i od .  The  B rush  Wa l l aby  was
indeed commonly regarded as an important pest on
new farmland in the 1920s (see Section V A.,
this paper), On the other hand, a possible l ink
between the pattern of agricultural land
development and exploitat ion of the Western Crey
Kangaroo is less clear. Nevertheless, the pause in
ag r i cu l t u ra l  deve lopmen t  a f t e r  I 9 jA  (F ig .  3 )
coincided with a trend of decl ining harvest of the
Western Crey Kangaroo (Fig. 4). The bulk of the
Western G.eys being taken then (and previously;
see IV B. 2.) were being obtained within the area
inc luded  i n  ! he  'C rey  Kanga roo  Rese rve '  { see  F ig .
2 i-q). \4any of these kangaroos were al io
certainly being taken from the land being
developed for agriculture. Thus, the diJJerence in
the impact of agricultural land development in this
instance appears to be in degree only in
compa son with the case for the Brush Wallaby
(and, by associat ion, the case for the other two
smaller wallabies).

in addit ion to the increased pest problems
encountered by the pioneer farmers in the van of
agricultural expansion from l90J onwards and the
lo rg - re r ' 1  d " rec t  impdc t  o l  . and  c l ea r i ng  on  rhe
local wi ldl i ie populat ions, i t  must be remembered
that many of these people also had l i t t le ready
cash, and most of what they did have was
co r r r i r r ed  ro  deve lop r ren t  o f  r he i r  p rope r r i es .  qnv
kanga.oo meat that could be obtained helped eke
out their cash .eserves, and i f  any money could
also be earned from the sale of skins, this was an
added bonus. The economic incentive to trade
thus  rema ined .
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Figure A lI. l , Pattern of Development
Western  Aus t ra l ia :  1829-197 l .  Redrawn
ol Human Endeavour 1829-1979." (Ed. N.T.
:  Per th ) .

of Wheat farming in south-western
f r o m  " \ \  e s l e r n  A u s T r a l . a .  A n  A t l a \
Ja rv i s )  p .  44 .  (Gove rnmen t  P r i n te r

Figure A II.2. Distributions ot the
{u l ig inosus)  and the  Brush Wal laby
s6uifi-uil l  ern \l c'rern \u\l.alia

Kangaroo ([4ggl9!!9
in southern and

Western  Crey
(Ve9r9P9: .llrnq)
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The  l ac rs  ou r i i ned  abova  < -Bge \ r  r r d l  r he  -na l ys .5
o f  ! he  h . s to r l c  pd r  ! e r r s  o r  t r aoe  . n  d  es re rn  C r - y
KanSaroos and the Brush Wallaby should
concen l ra te  on  ^on5 ide ra t i on  ^ f  ( a  ' o l l nwr rp

fac to rs : -

a )  t he  economic  i ncen t i ve  t o  exp lo i t ;

b )  t he  s tock  s i ze  and  p roduc t i v i t y  o f  popu la t i ons
o f  each  spec ies ;

- \  r F a i .  n A c i  ^ ^ r a ^ i i r l '  r ^ . 1

d )  rhe  e f I ec rs  o f  hab l rd r  d l t o r - r i on .

METHODS AND PROCEDURES

Analysis

The  o re r  i ous l l  de r . ved  so ' . l ' r on  ! o  t ne  dna tys .5  oL
the  pd t t e - r  o I  vo r i d r . on  . n  r t ' e  h r s ro r i c  Reo
Kangaroo harvests (Appendix 1) was used as a
gu ide  i n  a t t emp t i ng  t he  Wes te rn  Grey  Kanga roo
and  B rush  Wa l l aby  ha rves t  pa t t e rn  ana l yses .  The
step-wise muit iple regression technique of Nie et
a , .  ( 19? ) i  r ne  \P .S  p rog ram ie  packag - t  *as  ogah
I  r c F . l  t ^  n ^  r h p < a  : n r l v < A <

Simitarly, tne main data-block examined was that
f o r  t he  I 9 l 5  -  195 )  pe . i od  (Tab le  2 ) ,  and
ha rves t  numbeas  ( t he  Wes te rn  Grey  Kanga roos  and
Brush \tal labies traded by year) were in each case
transformed to natural logarithms (Ln values) Ior
- )e  i n  dna l yses^  t o  bo rh  cons r ra in  I ne  p rec i c reo
harvest values (Y = Y hat) to true valLtes > 0,
and to take into account anticipated mult ipl icat ive
- f f ec r5  o I  chd rg ing  rec ru . rmen r  d ' r d  vu .ne rab l l . t y
to harvest,

VARIABLES TESTED
Market Price
Tl-re evidence avai lable from contemporary skin
m - r L ? F r  r e 6 ^ r r <  < r r o o c < r e n  r h - r  w e  I  n r a 6 : r F . l  - n d

p resen ted  Wes te rn  Grey  Kanga roo  sk ins  may
Io .ne r l y  have  I e t ched  \ 1 l gh r . )  h iShe r  Jn - !  p r i ces
than  Red  Kanga roo  sk ins ,  bu t  more  Wes te rn  Greys
were  mos t  p robab l y  t aken  and  marke ted  by  f a rmers
a n d  o l 5 e r  n o n - p r o l e s , l o n o l  r r n r e r s .  T r e  , a m e
\ randa rd . zed  . nd r (e t  p r i ce  I nd . ca ro r ,  P l ,  as  used  rn
the  Red  Kanga roo  ana l ys i s  (Append i x  I ,  F i g .  A
I .  l )  was  t he re lo re  used  i n  t he  Wes te rn  C rey
dnd l y ) - s .  The  repa ra re  un r r  sk -n  p r -ee  da ro  f o r  t he
B.ush Wallaby were used to calculate an equivalent
marke t  p r i ce  i nd i ca to r  (P IBR)  l o r  t h i s  spec ies .

Alienation
Problem

of Habitat and the Related Pest

A simple index ol the extent oi permanent loss ol
habitat is provided by the area of developed
farmland (see Fig. 3), but I  considered that the
onSo ing  con t r i bu t i on  t o  t he  po ten t i a l  ha rves t s
- t r r i bu tab le  l o  r he  p rocesq  o f  t d rn  l and  deve lop rncn r
and the consequent pest problem was more l ikely
to .ef lect the proport ional balance between the
progressively increasing area of farmiand actual ly
developed and the changing boundary between this
farmiand and the remaining kangaroo and wallaby
hab i t a t . ln concrete terrns, new farmland

p roduce  l u r t he r  r ec ru i t s  wh i ch  i n  t u rn  wou ld  have
lended  to  be  {o r ced  back  on to  t he  {a rms ,  t hus
,od .ng  . t  i j r s r  r o  ! he  I o r -nF r< '  pc , r  p rob le .1c .  and
even tua l l y  t o  t he  co rnmerc ia l  ha rves t .

( - o n - . i e r  n p  r h e  r . ,  r  r n - r  r h c  c ^ r . \

n r ^ n l c m <  r F r c  : r F d  , ^  . p w c l ^ n m a n r  ^ r

l and  l o r  c rop  p roduc t i on  and  t ha t  c .opp ing  o f  new
land  was  p .eceded  by  c l ea r i ng ,  e t c . ,  a  s i ng le
.a r i ab le  S - rm- ' l a r r z l _g  t he  p ropo r l i o r -d .  Caonge  .n  he
lo to l  a r ca  o l  deve loped  fa rn lono  -n  rhe  l  ea r '
paeced ing  t he  ha rves t  yea r  unde r  cons ide ra t i on  was
soL rgh t  f o r  t es t i ng  i n  t he  ana l yses .  The  t ime
in te r va l  t o  be  cove red  by  t h i s  va r i ab le  wou ld
n d t - r a l l v  h a \ e  h d o  r o  o e  r e - e v a r L  - o  t n e  l i l e - s p a n
o f  t he  an ima ls  be ing  d i sposed  o f  and  t he  p rocess
of their disposal. The variable which most
adequately encapsuiared the above factor in the
analyses was the Ln value of the rat io of the
total area of farmland developed to the end of the
year preceding the harvest year /  the total area
ol fa.mland developed Jive years previously, e.g.
LCHFLD L6  =  Ln (Fa rm land  A rea  i n  rHa rves t  Yea r
-  1 '  /  Fa rm land  A rea  i n  rHa rves t  Yea r  -  5 , ) .

Rain{all and PioductiYity

The expected el lects of rainfal l  and rainfal l
pattern on the productivi ty of these kangaroo and
wallaby stocks was explored using annual rainfai l
s co res  summar t z l ng  ra i nJa l l  r ece i ved  i n  t he
sou th -wes t  co rne r  o f  Wes te rn  Aus t ra l i a  I r om wh i ch
the ma]or part at least of the harvests taken
would have been obtained. These rainfal l  index
sco res  (5WRN)  we re  de r i ved  s im i l a r l y  t o  t he  RNI
scores used in the Red Kangaroo analysis (see
Append i x  I ;  r aw  da ta  f r om.  G ibbs  and  \ 4ahe r
1957 ,  and  Bu reau  o f  Me teo ro logy  1966 ,  e t  seq . ) .

The Harvest Pattern Analyses

The  i n i t i a l  t es t  r uns  f o r  t he  Wes te rn  C rey
Kangaroo and Brush Wallaby harvest pattern
analyses concentrated on the reiat ionship between
h a r v e s r  l e v e l .  a n d  r a r n l a l l ,  w l t h  r h e  I i r s r  n i n e
ra in i a l l  va r i ab les ,  e .g .  SWRN and  LSWRN I  t o
L \ U R \  8 .  b e r n g  . n c l u o e d  i n  r h e s e  r u n s .  a r r n o u g ^
i t  was  cons ide red  un l i ke l y  t ha t  t he  immed ia te
ralnfal l  pattern wolr ld have had the same potenrial

' h p  v , , l ^ F . " h  , ' v  , t  r h c < a  < 6 c . , p <  f ^

e \p lo r t a rLon  ds  ooe \  d rough !  * i t n  r e5pec l  t o  r ' t e
Red  Kanga roo .  Su rp r i s i ng l y ,  i n  con t ras t  w i t h  t he
init ial  Red KanBaroo analysis which suggested that
ra i n fa l l  seven  yea rs  p r i o r  t o  t he  yea .  o f  ha rves t
was  no t  s i gn i l i can t l y  r e i a ted  t o  t he  ha rves t ,  t he
Wer re rn  \ ] r c )  Kangd roo  -nd l v r i \  sugges leo  t t d t
r a i n fa l l  seven  yea rs  p r i o r  t o  t he  ha rves t  yea r
(15 \ l  RN  7 )  *as  ne  - ro ) t  -mpo r rdn t  r d tn ra - l
va r i ab le .  l n  f ac r .  t h r s  was  rne  on l y  onc  o l  t . e :e
ra i ^ I d l l  vd r . ab les  f o r  wh rc r  ! ne  pd rUd .  - o r re ,d t . on
. J e l f i c r e n r  w d s  ' s i g n . f i c a n r r  ( P  (  0 , 0 ) ) .  \ e x L  I n
appa ren t  impo r tance  we re  LSWRN 8 ,  LSWRN I ,
and  LSWRN 2 ,  a l t hou8h  pa r t i a l  co r re l a t i on
cceff icients for each of these three variables were
'no t  s i gn i J i can t '  ( i n  comb ina t i on  w i t h  LSWRN 7 ,  p
:  0 ,12  -  0 .16  {o .  t hese  l a t t e r  t h ree  va r i ab les ) .
. q  check  o l  t - l \  r esu l l  ov  on i r r i ng  rhe  -d r ves r
i eco rds  l o r  t he  yea rs  195 I  -  1953  (a t  t he  onse t
o f  l he  l a re r  r o ra l  , c l l ap ,e  o '  ! he  d ry  sx .n  ' no rke r )

con f i rmeC the  v i ew  tha t  LSWRN 7  was  appa ren t l y
t he  mos t  impo r ran t  o f  t hese  ra i n l a l l  va r i ab les .

development displaces the resident launa, which in
rhis instance could have been disposed of on a
once only basis: but, in al l  probabil i ty, disposal ol
t he  l ong - l i ved  d i sp laced  kanga roos  and  wa l l ab ies
wou ld  have  been  expec ted  t o  be  sp read  ove r
several years at least. \4eanwhile, the residual
d i sp laced  popu la t i ons  wou ld  have  con t i nued  t o
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The  sepa ra te  resu l t  f o r  t he  I im i t ed  B rush  Wa l l aby
da ta  sugges ted  t ha t  SWRN and  LSWRN 6  we re  t he
r w o  - n o s r  - n  p o r t a n r  r a r r l a l l  v a r i a b l e s  l p a r t i a l
' o r r e l a r i o n  . o e f f i c i e n t .  ' s : g r i l i c d n t ' .  P  r  0 . 0 5 ) .
w i t h  LSWRN 7  and  LSWRN 2  nex t  i n  impo r tance
( P  <  0 . l o ) .

The above results sugSested a probable seParation
in relat ion to the rainJal l  effects of thc
rec ru i tmen t  l ac to r  t r om tha t  r nouBh l  Lo  re f l ec r  t he
dOU. I  aangd roo  I  o l  l  l o \ . t , \ J l l  lO  reCrU l tmen t  anc
harvest 1evel, and that, on the whole, the adult
Wes te rn  Grey  Kanga roo  s tocks  con t r i bu t i ng  t o  t he
harvests might have been older in comparison with
the Red Kangaroo, Support for this idea was
gained from knowledge that the dry skins of
Western Crey Kangaroos previously handled by the
skin trade we.e general ly heavier than those of
Reds (average Western Grey skin > 20 ounces
r l l  , b s )  =  i i o  g .  v s  1 7 - 1 8  o u n c e i  t 8 0 - t l o

g ,  Red ) .

l nc i den td , l y ,  t nese  i i r s t  r esu l t s  a l 5o  suESes ted  rha t
va.iat ions in market price did have an important
effect on trade in skins of the south-western
species, in contrast with i ts minor role in
inl luencin8 the Red Kanga.oo Harvests. This
observation was further supported by some
doo .nona l  i n fo r -no t ron  f o r  t he  l i l r een  yea rs  S2A  -

1934 relat ing to the numbers of special l icenses
issued under the provisions of the 'Came Actl
which permitted people to take kangaroos for food
pu rooses .  T lese  l i censes  we re  t ssued  f r ee .  They
appiied only to taking of the Western Crey
Kangaroo, and the persons avai l ing themselves of
these l icenses were permitted to also sel l  the skins
of the kangaroos taken. The close correlat ion
between prevai l ing skin prices and the numbers of
these l icenses issued annualiy is shown in Fi8. A

ln view of the above, two fLrrther prior year's
ra i n fa l l  va r i ab les ,  LSWRN 9  and  LSWRN 10 ,  we re
)d .o . l  t ^  r he  i n r r r : l  s r - r np  o l  r a i n l a l l  va . . db les
(SWRN to  LSWRN 8 )  and  t es ted  i n  comb ina t i on
with the appropriate standardized average skin
market price index for each 01 the two species
beinS considered.

The new test runs for the Western C.ey Kangaroo
dno  B rush  \ ! a . l aby  showed  Iha !  t he  ra r ke r  p r i ce

variable was apparently the most imPortant of the
separate variables ( init ial ly, Pl was taken in third
i n  t he  s tepw ise  mu l t i p l e  reg ress ion  f o r  t he  C rey ,
and  P IBR f i r s t  f o r  t he  B rush ) .  Apa r t  f r om SWRN'
LSwRN i  and  LSWRN 4 '  pa r t i a l  co r re l a t i on
coell icients for al l  other individual years' .ainfal l

variables included at this level in combination with
PI were 'signi l icant '  for the Western Crey
Kangaroo. The part ial  correlat ion coeff icients for
SWRN,  LSWRN 3 ,  LSWRN 6 ,  LSWRN 9  and
LSWRN l0  we re  ' s iSn i f i can t '  i n  comb ina t i on  w i t h
PIBR lor the Brush Wallaby. Part ial correlat ion
coe f f i c i en t s  l o r  LSWRN 7  and  LSWRN 8  we re  a l so
close to 'signif icance' for this species (P = 0.06
-  0 .08 ) .

The resu.Lts of the second run analyses above were
by no means as clearcut as those previously
obtained in the case of the Red Kangaroo.
Howeve r ,  t he  adm i t t ed l y  ske t chy  i n fo rma t i on

- ! - r l ao le  on  - . f e  5 l<  o r y  and  b rFFo lng  pd r te r . ) 5  I o r

Lhe  ' * o  soL t_ . ' , " es te rn  spec ies  sugges ted  t l - d t  t he i r
pd r r -  u .a -espo . l se \  t o  r a .n ra i -  oa t r " r r s  ' \ ou ld  be
s i r r r . - r .  qcco rd  n8 l v .  t he  non  q lSn l i l can t '  pd r r i o l

co r re l a t i ons  o f  L5WRN 4  w i t h  ha rves t  l eve l  i n
each case, and the Eeneral indication of an
impo r tan t  con t r i bL l t i on  a t t r i bu tab le  t o  ra i n fa l l  i n

rne  pe r l oo  two  t o  t a ree  vea rs  p r . o r  t o  t he  vea r  o f
par t  ia1

co r re ia t i ons  ' s iBn i l i can t '  f o r  t he  Wes te rn  Grey ,  and

LSWRN J  ' s i gn i l i can t '  f o r  t he  B rush )  we re
in te rp re ted  as  po in te r s  t o  t he  impo r tance  o f
rec rL l i rmen r  t o  I he  dnnua l  ha rves t  o f  each  spec ies
and the separation oJ this contr ibution {rom that
related presumabLy to the residuai stocks of adult
kangaroos and wallabies.

In keeping with the procedure adopted previously
in analysis of the Red Kangaroo data, the
consecutive but separate prior years' rainlal l
variables considered to be related to the same
harvest factors were therefore combined to form
two new single variables at this point. Rainfal l
index scores two and three years prior to the
harvest year were combined to form the new
va r i ab le  SWRN 2 r ,  e .B .  SWRN 23  -  ( LSWRN 2
+ LSWRN 3), and another new variable
SwRN 5T9  was  subs t i t u ted  f o r  t he  l i r s t  f i ve  o f
I ne  se r i es  o I  La te r  p r i o r  vea rs '  . a i n fa l l  va r i ab les ,
LSwRNi  t o  LSWRN 9 ,  e .g .  SWRN JT9
( L S W R N  J  +  L S W R N  5  + . . .  +  L S W R N  9 ) .

Combination of the two new rainfal l  variables
above with the relevant market price variable
accounted lor approximately two-thirds of the
va r i ab i l i t y  i n  t he  Wes te rn  Grey  Kanga roo  ha rves t s
(R '  =  0 .68 ) ,  and  j us t  unde r  two - th i r ds  o f  t he
va r i ab i l i t y  i n  t he  B rush  Wa l l aby  ha rves t s
(Rz .  =  0 .61 ) ;  bu t  none  o f  t he  t h ree  va r i ab les
included at this point speci l ical ly addressed the
question of the contr ibution that may have been
rade  d r rec t l v  t o  t he  ha rves t s  by  t he  p roces5  o I
f a r - . l l and  deve lopmen t  and  rhe  consequen l  pes t
p roo lem.

The combined equation incorporating the variable
re la t i ng  t o  rhe  above  e f f ec t  p l L l s  r he  t h ree
variables previoLrsly discussed f inal ly accounted Ior
approxirnately three-quarters of the variabi l i ty in

harves t  (LSwRN 2 and LSWRN 3

t he  \ l  es te rn  C rev  Kdnga roo  ha rves t s .
L N w c K  v s  . S W R N  2 3  +  S W R N  5 T 9  +  P I  +
L C H F L D  1 6 ,  ? '  =  0 . 7 6 .

The equivalent equation accounted for an even
g red re r  p ropo rL io .1  o f  t he  va r i ab r l i t y  i n  r he  B rush
Ud l l aoy  \ d r ves t s  (R '  =  0 .82 ) .  bu r  r h i s  equa t ron
was not suff icient to fui ly describe the pattern oI
d e c l i n i n g  h a r v e s r  i n  r e l a r , o n  t o  t h e  f i r s r  r a j o r
phase of farmland development in Western
Aus r ra l i a .  A  f u r rhe r  pa r t  o f  r he  va r i ab i l i r y  was
'signif icantly '  related to the total area of farmland
developed prior to the beginning of the harvest
yea r ,  e .8 .  LNFMLD I  =  Ln  (Fa rm land  A rea  i n
'Ha rves t  Yea r  -  l ' ) .  The  f i na l  comb ined  equa t i on
for the Brush Wallaby accounted for 8r% of the
variabi l i ty in harvests ol this species, e.g. LNBRH

vs  SWRN 23  +  SWRN JT9  +  P IBR +  LCHFLD 16
+  LNFMLD l ,  R2  =  0 .85 .

The f inal harvest equations described above are
l i s l ed  i n  Tab le  A  I l .  l .

J9J25 5
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Table A II .  l .

Equations Describing the Historic Patterns of Variat ion in
and Brush Wallaby Harvests Taken in Western

Western Grey Kangaroo
Australia.

Ha rves t  Equa t i on

L N W C K

A. Wesiern Crey Kangaroo Harvests

9J% Con f i dence  L im i t s  o f  A r i t hme t i c  Es t ima tes

L im  wGKNOS =  Exp (LNwcK +  2 .032+SQRT(Var  LNwcK) )

0.01787057+PI  +  0 .0475882*S\ \  RNJT9 +  0 .04040684*5wRN2l  +  0 .05075212*LCHFLDI5  +
8.3598 348 *  lo .5*a .21592**2)

Var iance o f  Es t imates

Var  LNwGK = A.A84 l5  +  0 .00001*PI* *2  +  0 .00009+SWRN23**2  +  0 .00004*SwRNJT9x*2  +
0.0231*LCHFLDI6x+2 +  A +  2*PI*SWRNJT9{0 .00001 +  2*PI*LCHFLDi6*0 .00001 +  0  +
2 * S W R N 2 l * L C H F L D I 5 * ( - 0 . 0 0 0 0 8 ) + 2 * L C H F L D I 5 J . S W R N J T 9 + ( - 0 . 0 0 0 2 2 ) + 2 * p i * ( - 0 . 0 0 0 r 2 )
+  2*SWRN23x( -0 .001 19)  +  2*SWRNJT9*( -0 .001J9)  +  2*LCHFLDI5*0 .00117 +
Lo.5*a.2r5e2**4|4a)

\ ,1ean Arithmetic Estimates

WCKNoS =  Exp (LNwGK)

H r / v . c i . c - ' ' : i i ^ n

B. Brush Wallaby Harvests

9J% Con f i dence  L im i t s  o f  A r i t hme t i c  Es t ima tes

L rm BRHNOS =  Exp (LNBRH +  2 .055*SQRT(Var  LNBRH) )

=  0 . 0 3 9 8 6 8 6 5 * p r B R  +  0 . 1 0 4 1 4 7 8 * S W R N 5 I 9  +  A . A 7 7 2 9 1 6 2 * S W R N 2 l  +  1 . 4 6 2 | 7 9 6 * L C H F D \ 6  _
0 .8786998*LNFMLDl  +  18 .  208967 +  lA .5*0 .54425"*2)

Variance of Estimates

Var  LNBRH -  33 .61444 +  0 .00016*PIBR+*2 +  0-00078*SwRN2)*+2 +  0 .00025*SwR\JT9*+2 +
0.29594*LCHFLD 1  6*+2 +  A.  |3368+LNF \4LDl* *2  +  2+ptBR+SWRN2l*0 .00004 +
2 * P I B R + 5 W R N J T 9 * ( - 0 . 0 0 0 0 3 ) + 2 * P r B R + L C H F L D l 6 * 0 . 0 0 1 4 6 + 2 * p t B R * L N F \ 4 L D l * 0 . 0 0 3 5 2
+ 0  +  2*5WRN23*LCHFLDIS*0 .00242 +  2*SWRN2l*LNF\ , lLD l *0 .00163 +
2+SWRNJI9*LCHF1915*1-0 .00253)  +  2*SWRN5T9*LNFMLDL*( -0 .001r7)  +
2*LCHFLDI6+LNF\4LD1x0. l l4 l9  *  2xp1gB+( -0 .0586t )  +  2+5VRN23*(_A.A36t2)  +
2+5wRNJT9*0 .0  I  7  1  6  +  2*LC HFLDI  6x( -2 .13825)  + '  2*LNFMLD l+( -2 .  1  0655)  +
.a .  j x1 .544**4 l r )

L N B R H

Mean  A r i t hme t i c  Es t ima tes

BRHNOS =  Exp (LNB R  H)

<ey  ro  l he  v . r i - b l - 5  a rd  Fo r -n  o f  r he  Equ -  on \

L N W G K
L N B R H

WGKNOS
BRHNOS

,{nnLral Total
Annua l  To ta l

Loga r i t hm to
Annua l  To ta l
Annual Total

Ha rves t  C rey  Kanga roos :  LN  (WCKNOS)
Harves t  B rush  Wa l l ab ies :  LN  (BRHNOS)

Base e
Grey Kangaroo Skins Traded
Brush Wallaby Skins Traded



P I

PIB R

S W R N J 1 9

S W R N 2 ]

N o t e  l :

\ o t e  2 :

The  va lue  +  [ ! , J *0 .XXXXX**2 ]  added  to  t he  end  o f  each  ha rves t  equa t i on  i s  a  co r rec t i on
fac to r  equLva len t  t o  0 . J ' 5 * ' 2 .  Ca l cu la t i on  o f  t he  t . ue  a r i t hme t i c  va lue  o f  t he  D red i c ted
annuaL  ha rves t  i s  pe r .o i t t ed  by  add ing  t h l s  co r rec t i on  t o  t he  va iue  o f  t he  equa t i on .  Re fe r
Baske rv i l l e ,  G .L .  ( 1972 ) .  Use  o f  LoBar i t hmrc  Reg ress ion  i n  t he  Es t ima t i on  o f  P lan t  B iomass .
Can .  J .  Fo r . ,  2  |  49 -53 .

=  S tanda rd rzed  Ave rage  Un i t  Kanga roo  Sk in  P r i ce  on  O l f e r  Du r i ng  t he  Ha rves t  yea r

= Standardized Average Unit Wallaby Skin Price on Offer During the Harvest year

= Total standardized Rainfal l  Received Over the Five Year Period from 5 throush 9 years
P r i o r  t o  t he  Ha rves t  Yea r

= Total Standardized Rainfal l  Received Over the Two Year Period 2 and 3 Years Prior to the
Harvest Period

LCHFLDI5 = Proport ional Change in Area oJ Developed Fa.mland (F\4LD) in the crey Kangaroo and Brush
Wallaby Harvest Area During the Five Years Between I and 5 Years Prior to the Harvest
\ . d r  :  L N  ( F \ l L D I / F M L D b )

LNFIILDI = Area oI Developed Farmland in the Grey Kangaroo and Brush Wallaby Harvest Area at the
End  o I  t he  Yea r  P r i o r  t o  t he  Ha rves t  Yea r

The  va lue  +  L0 . J *0 .XXXX**4 /NN]  added  to  t he  end  o f  t he  va r i ance  ca l cu la t i ons  i s  a  co r rec t i on
factor equivalent to 0.J*S**4/(N+l).  This correction removes the bias in the variance
estimates about the logarithmic regressions and permits the correct ari thmetic confidence l imits
to  be  ca l cu la l ed .  Re fe r  p .  153 ,  Land ,  C .E .  ( 1972 ) .  An  Eva lua t i on  o f  App rox ima te  Con l i dence
Interval Estimation Methods for Lognormal [4eans. Technometrics, l4 |  l4J-58.

DISCUSSION

The harvest pattern analyses for the Western Crey
Kd- l gd roo  dnd  B rush  \ l a l l dbv  d - t a  wa re  d .med  d !
de te rm in ing  t he  re l a t i ve  con t r i bu t i ons  o f
env i ronmen ta l  change  and  b io i oB i ca l  p roduc t i v i t y
f ac to r s  i n  r e i a t i on  t o  t he  commerc ia l  i ncen t i ve  i n
. c s . - ' b r n o  - 5 p  - c r l i , e c  4 o n m e r c i d l  h d r v e s l
pd r re rns .  I r  ' r a5  assumed  rhd r  r he  reco rded
ha rves t i nB  oJ  t he  B rush  Wa l l aby  co inc ided  w i t h  a
pe r i od  i n  wh i ch  t he  spec ies  wen t  f r om a  s i t ua t i on
o i  r e l a t . ve  dbundanLe  ro  ) ca rc i f y ,  and  rha r
harvesting of the Vestern Grey Kangaroo since the
1 9 1 0 s

As in the case for the Red Kangaroo (Appendix
l ) ,  r ec ru i tmen t  t o  t he  ex i s t i ng  s tocks  oJ  t hese
soll ln-weslern specles was apparently an lmportant
con t r i bu to r  t o  t he  sho r t - t e rm  annua l  ha rves t s ,  bu t
the apparent contr ibution to the ha.vests
attr ibutable to the residual stocks of adult
i anga roo<  ano  wa l l ab ies  d i f f e red  t r on i  ! ha r  f ound
for the Red Kangaroo. Market price was also of
much greater importance in regaad to trade in
skins of the Western Grey Kangaroo and Brush
r (a t t aby .  f hese  spec r r i "  d i f f e rences  dppcd r  ro  be
related to the circurnstances in which exploitat ion
gene ra l l y  occu r red  i n  t he  sou th -wes t  o f  Wes te rn
Austral ia, and are further discussed beiow.

The  g re - r - r  jmpo_ Iance  o !  r ne  mdr<e t  p r - ce
variable in explaining part of the variat ion in
harvests of the Western Grey Kangaroo and Brush
w F l l , i b \  r h c  . i . s r  i n s t a n c e  t o  b e
d r r r i bu tab le  t o  bo 'h  -he  ^ l uc r  l eqs  p ro les r i ona l
)pe ra t . on  . nvo l ved  i n  ha rve5Ung  o l  r he :e  spec ies  , r

compar i son  w i t h  t he  Red  Kanga roo  as  we l l  as  t he
probable greater dif f iculty involved in shooting
these animals. With competing demands on their
l imited t ime, farmers and members of their famil ies
' l 1 iSh t  be  e \oec ted  ro  \ av .  ocen  much  no re  read i l y
i n f l ue ' l i ^ed  by  chang rng  mar l e r  p r l ces  i n  mak .ng
their decisions to shoot kangaroos for skins than
would the truly professional shooters (e.g, Fig, A
Il .  3), The even greater relat ive importance of

de . l i n i ng  t o rd l  abundance  o f  t h i s  spec .es  i n  r he
South West of Western Austral ia.

The results Irom these analyses have pointed to
the  Sene ra l  s im i l a r i t y  o f  t he  va r i ab les  desc r i b i ng
the major part oI the variat ion in historic
commercial harvests of these two south-western
Western Austral ian species and the importance of
agricultural iand deveiopment in this context.
Agricultural land development can in fact be
i , l an r  !  ^ . r  ! r . . ^ r  dssoc id red  w i t h  t he
Lhang ing  f a te  o f  r he  B rush  Wa l l aby  and  sma l l e r
spec ie :  such  ds  t he  l amra r  and  p robab l y  t he
Quokka  p . i o r  t o  t he  1950s ,  and  con t i nues  t o
inf luence exploitat ion oI
r\an8aaoo,

h : .  - l s n  1 . ^ . o c d a . i  i n  . ^ n . e r t  w i r h

the  Western  Grey

6 1
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market price in relat ion to the pattern of trade in
Brush Wallaby skins (cf.  the Western Grey
Kanga.oo) is p.obably due to the fact that the
' r a r kF r  n r i . es  on  ^ t f e r  i o r  t hese  sma l l e r  sk i ns
during the early 1930s would have rendered most
of them practical ly valueless to the vendor. ln
con r rds r .  p r i ces  on  o I I e r  I o r  r he  kanga roo  sk ins
gene ra i l y  a lways  oJ fe red  some  poss ib l e  p ro f i t .

The more rei iable winter seasonal rainfal l  pattern
characterist ic of the \,4editerranean cl imate of the
sou th -wes t  oJ  Wes te rn  Aus t ra l i a  (Gen t i l 1 i  1972 )  a l so
in t roduces  a  g rea te r  e l emen t  o f  po ten t i a l  s t ab i l i t y
i n to  t he  ongo ing  ha rves t  and  rec ru i tmen t  pa t t e rn
lo r  t he  sou th -wes te rn  spec ies ,  i n  con t ras t  w i t h  t he
effects of the 1ow and general ly errat ic rainfal l
wn ; -1  may  f a l l  e i t ne r  i c  I l - e  5ummer  o r  * i n {e r
pe  oo  w i r \ i n  t he  a rea \  occup .ed  by  t he  Red
Kangaroo. The expected increased stabi l i ty in the
po ten t i a l  ha rves t  pa t t e rns  {o r  t he  Wes te rn  C rey
Kangaroo and Brush Wallaby could thus have
a l l owFd  be r re r  r eso lu ! . on  o I  r he  \ pec i t i .  e f i ec r  o f
va rv i . l g  mar l e !  p r r ces  on  t he  ac tua l  pa t l e rn  o f
r . : . l a  i .  c t i . .  ^ f  r n a c a

eflects of this basic stabi l i ty in pattern being
associated in this instance with the apparent clear

skin price avai lable and the
Grey  Kanga roos  f o r  f ood
in  sou th  wes te rn  Wes te rn

b reak  i n  t he  secuence  be rween  rne  p r . o r  r a i n fa . l
va - i ah lF \  r ( o , rph .  r o  hc  re l a red  t o  s l ock
recruitrnent (SWRN 23) and those related to the
contr ibution of the residual adult stocks to the
ha.vests (SWRN ,T9). The apparently equivocal
s ta tus  o f  LRNI  4  . n  rega rc  ! o  rhe  Red  Konga roo
ono l ys i5  aeve r rhe les<  suBge r  t s  t ha r  t h r s  poss ib l e
d i f f e rence  be tween  the  d i f f e ren t  ha rves t  pa t t e rn
analyses is not ol major imporlance and thus
should not be dwel1 on in the absence oI
addit ionai support.

The further extension in t ime of the rsignif icantr

na - -  ^ f  t he  n r  o r  . r  - f . r l l  - eco rd  rha r  I  have
previously identi f ied with the contr ibution oJ the
residual adult stocks to the observed pattern of
harvest variabi l i ty does however in the case of the
south-western species appear to reJlect a real
d i f f e rence  be tween  the  commerc ia l  ha rves t i ng  o l
these species and ha.vesting of the Red Kangaroo.
I \ e  ave ra8c  age  o f  t he  Red  Kanga roos  be in8
harvested seems l ikely to have been less than that
for the Western Grey Kangaroos. I  consider this
l ; t t c r cn . -  . cn l  r t ,  - h : r  r  r p f l ec [ s  t he  I ac r  t hd t
d ' r  app rec iab le  componen  t  o f  r he  con t rnu ing
haavests of the south-western kangaroos and

Figure A It.3. Relationship
n , ' m h a .  ^ f  l i . 6 n < p c  o r r n r a d

pu rposes  w i t h i n  t he  'G rey

Aus t ra l i a :  1920  1934 .

between the  averaSe
for  tak ing  Western
Kangaroo Reserve '

l=0 .83
, F * t *

b 6



wallabies to date has comprised the non-renewable
harvest of otherwise less accessible adLl l t  animals

that have progressively been being displaced by

agricultural Iand development,

By implication, Past commercial disposal of

kanearoos and wallabies taken in the south-west of

Wes-tern Austral ia has exerted substantial pressure

on the local populat ions being affected by

agricultural land development. The smaller specles

have lonS since passed the point where harvesl lnB

could be sustained, and the Western Crey Kangaroo

is the only species st i l l  being the subject of

commercial trade. Exploitat ion ol this kangaroo ls

De rm l t t ed  l o r  t ne  re ] t e I  o f  p rope r t y  damaSe  In  t ne

con tex t  o f  con t l nu ing  ag r i cu l ! u ra l  deve lopmen t ,  and

harvesting in conlormity with the establ ished post-

I930s harvest trend (see Fi8. 4) is st i l l  Possible'
The harvest levels presently being supPorted are

Llnl ikely to sustainable in the long-term, however.
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APPENDIX III

EXPORTS OF KANGAROO AND WALLABY SKINS FROM
WESTERN AUSTRALIA : 1916-1970
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EXPORTS OF KANCAROO

/ - ^ h -  ^ . 1  + . ^ m  ^ + { i -  r

APPENDIX III.

AND WALLABY SKINS FROM WESTERN

\ les tern  Aus t ra l ian  Trade Records  in  rThe
AUSTRALIA r 1916-1970.

Sta t is t i ca l  Reg is te r . ' )

L rs t ing

Trade l tem

Dest ina t ions

Y E, {R Quan t i t y ,
e I c .

Other
Aus t .
5tates

( l )

U nlted
Kingdom

(2 )

l l n i ted
Sta tes

Amer ica

(t)

Other  TOTALS
C ount r ies

(4)  (5 )

t 9 t 5 - 1 6

l 9 l 6 - t 7

l 9 l 7 - t 8

I  9 1 8 -  l 9

t 9 l 9 - 2 0

L 9 2 A - 2 1

r 9 2 r - 2 2

t 9 2 2 - 2 )

t923-24

\ 9 2 4 - 2 5

Sk ins
(O the r :  -
no t  Rabb i t ,
Sheep r  e t c . ) .

do

do

O the r
Fu  r red
Sk ins

Kangaroo
Sk ins

W al lab y

Kangaroo
Sk ins

Wa l l aby

Kangaroo
Sk ins

Wallaby

Sk rns

Wa l l aby

\angaroo
Sk ins

W al lab y

Kangaroo
Sk in  s

w  a l l aby

Kangaroo
Sk ins

wal

E32 009Va lue E23 419 € 8  J 9 0

d o

do

do

We igh t  ( l bs )

we igh t  ( l bs )
Va lue

We igh t  ( l bs )

Va lue

We igh t  ( l bs )
Value

We igh t  ( l bs )
Value

We igh t  ( l bs )
Va lue

We igh t  ( l bs )
Value

We igh t  ( l bs )
Va lue

We igh t  ( l bs )
Value

We iBh t  ( l bs )
ValLre

We igh t  ( l bs )
ValLre

We igh t  ( l bs )

Value

We igh t  ( l bs )
Value

We i8h t  ( l bs )
Value

E33 282

E8A 493

E47 A)0

563 955
e  l l 8  8 8 5

1 0 9 8

1 7 2  0 6 9
827 4JA

|  769
e 3 4

224 t1 l
€23 810

3  t 5 )

418 418
f76 t69

3 0  3 9 2
g5 288

274 443
f45 4A9

I T  2 4 8
e t  0 7 8

443 443
E59 667

5  |  1 3

229 A64
e 3 1  I  r 9

) 3 1
r80

1 l

E l 6 2

E T  7 8 2

5t 280
E 8  2 2 7

993
E 132

) r  aa l
E4 879

6 326
e l  2 8 1

l0  784
E T  2 ' 2

4  L 1 A
f 5 6 7

El  922

9 284
E95)

70 875
Et3  532

35 932
E6 294

5 2  3 I I
e .L0  005

)7  872
e 5  5 1 0

4A 393
E7 135

)2 884
E5 363

E33 444

c-80 497

€ 4 8  8 1 2

6 t 5  2 3 5
E 147 lt2

2  09L

203 472
E32 349

8 495
t r  ) 6 5

235 )70
E3A 145

7  3 2 3

450 890
e 7 8  0 9 1

39 855
E 6  2 9 1

352 191
€ 5 0  t 0 4

47 180
E 7  3 7 2

498 643
E7O I I7

42 985
E 7  A 2 2

269 762
838 347

3 3  2 r 5
E9 A63

6 9 1 5
r63

4 8 t
E63

4A

2 849
c-44

179
e5a

J05),9 25 - 26



( J )( 4 )(3)(2 )( r )

t 9 2 6 - 2 7

t927-28

1928-29

1929 -30

I 9  3 0  - 3 1

l 9  3 l  - 3 2

Kangaaoo
Sk ins

w  a l l aby

KanSaroo
Sk i  ns

W a11aby

Kanga roo
Sk ins

w al lab y

Kangaroo
Sk ins

w al laby

Kangaroo
Sk ins

W al1ab y

Kangaroo
Sk in  s

Wa l taby

Kanga roo
Sk ins

d o

d o

Kangaroo
&  Wa l l aby

Sk ins

do

Kangaroo
Sk ins

do

do

do

do

do

We igh t  ( l bs )
Va lue

we igh t  ( i bs )
Va lue

we igh t  ( l bs )
Va lue

Weight ( lbs)

Value

We igh t  ( l bs )
Va lue

We igh t  ( l bs )
Value

We igh t  ( l bs )
Va lue

we igh t  ( l bs )
Va lue

Va lue

We igh t  ( l bs )
Va lue

weight ( lbs)
Value

We igh t  ( l bs )
Va lue

We i8h t  ( l bs )
Value

We igh t  ( ] bs )
Va lue

We igh t  ( l bs )
Va lue

We igh t  ( l bs )
Value

Weight ( lbs)
Va lu  e

We igh t  ( l bs )
Va iue

We igh t  ( l bs )
Va lue

We igh t  ( l bs )
Va lue

We igh t  ( l bs )
Va lue

We igh t  ( l bs )
Va lue

Val. le

2t4  669
E 2 7  7 A 5

2

2 1 0  6 ) 6
E28 261

4 2  5 5 1
E5 842

2 7  1 7 6
E )  J t J J

44 460
e 8  t o J

t 0  4 9 1
EI  921

48 J00
€ 1 0  1 3 0

25 487
€ 1 0  8 0 0

39 184
€ t  8 1 1

22 613
E4 485

1 7  4 4 5
e 7 7  5

2  8 9 0
E 2 4 3

t0  903

I  7 6 1

l 4  7 1 6
g ) . 4 5 5

5 463
E25A

| 823
e L 8 8

t 8 i
E3A

| 569
c.228

1 2 4
827

257 434
833 586

27 178
E5 364

256 AAI
E36 968

t0  49r
e t  921

4 2 0  2 I I
E 6 3  5  t 2

26 543
Et t  236

39t  376
846 640

2 3  I 2 I
€ 4  5 1 8

321 876
E3l 483

3 140
9-255

224 t06
E23 203

2 298
Et7  6

2 t8  656
E2l  3 )3

2 3 6  1 7 2
E29 305

356 921
c-54 691

8 0 3  6 1 3
e l l l  1 4 9

5Al  425
E 6 A  6 2 4

222 t66
t 3 7  4 9 6

223 447
E ) )  2 4 7

239 863
8 3 8  3 6 5

258 185
E47 906

1 3 6  9 t 5
E28 798

76 453
E 1 6  6 6 6

387
e L 4 1

9 847
E) .  593

l l l  , 6 1
E t 7  5 1 7

7 4 7

1 5 4
981

l l l
260

3 1 7
5 0 1

240

a 2 I
268

7 3 9
4 3 5

1 9 3 2 - j 3

1913-34

1934- )5

r 9 3 5 - ) 6

1936-37

1937 - )8

I 9 ) 8 , 3 9

t9  39  -40

1940-4  I

194 |  -42

t942-43

374 261
E53 061

|  456
E436

)52 192
c.40 789

304 ta l
E1A 691

249 458
?22 249

242 993
t20 193
230 585
?29 434

)43 944
8 5 2  8 l l

691 087
E93 725

448 l3 I
E52 839

l8)  569
9.29 049

t9 t  496

2 1 3  5 4 6
E)4  265

1 8 1  9 4 J
E 1 2  4 6 2

1 0 4  8 9 4
E2l 534

5 3  ) t 4
Et3  631

1 2

2 t 4

J l 8

I 454

134
e l 0

368

254
EI3

l 4 t

5 3 7
E 6 7

9 4 7
€  8 8

124

I  ) 4 7
E99

584

l 8
E 3

3 t 9
? 3 7

t8

26
t 4

76
€  I 5

3 2

I 2
? i



( J )(4 )(3\(2 )( i )

t94 i -44

1944-45

t945-46

1946-47

1947-48

1948-49

1949-50

t950-5 |

195 t -52

l 9  5 2 - 5 3

1953-54

t9  54-55

t9  55-56

1956-57

1957 -58

t958-59

1959-64

I 9 6 A - 6 1

Kangaroo
Sk ins

d o

do

d o

do

do

do

do

do

do

d o

Kangaroo
& wallaby

Skins

Kangaroo
Sk ins

Kangaroo
& wallaby

Skins

do

do

do

do

Weight  ( lbs )
va lue

Weight  ( lbs )
Va lue

weight (lbs)
Value

Number
Weight (lbs)
Vaiue

Number
weiSht (lbs)
Value

Number
Weight (lbs)
Value

Number
weight (lbs)
Value

Number
weight (lbs)
Value

Number
Weight (lbs)
Value

Number
we igh t  ( lbs )
Value

Number
weight (lbs)
Value

Number
Weight  ( lbs )
Value

Number
Weight (lbs)
Value

Number
Weight (lbs)
Value

NLrmber
weiSht (lbs)
Value

Number
wei8ht (lbs)
Value

Nu mber
WeiSht (lbs)
Value

Number
Weight (lbs)
Value

8 '  0 1 4
€ 1 9  I  l 5

89  400
E2)  647

ta t  672
834 237

97 696
t I9  423
E40 296

t09 0t2
136 565
839 310

126 599
t62 t24
?4t  744

ta8 992
I3 I  9 t4
E1t 478

128 487
t54 097
€56 988

53 414
67 251

823 163

59 657
77 426

EL6 7  t7

64 622
85 534

822 4A4

77 041
95 422

8 2 6  8 1 8

68 654
8 8  5 9 1

825 349

99 660
(t26 230)
e32 656

ta2  304
I3L 824
E47 244

66 548
8 3  8 l l

€3 i  580

55 150
70 406

e l8  028

87 516
II2 587

E46 t95

Lt1  466
t39 736
E67 395

6 540
I 5 6 5

E2 277

N A
1 3  4 1 8
E4 328

N A
4 657
€ 868

t09 965
f.24 724

t72  651
E47 352

145 547
E53 434

225 048
289 t4l

€108 448

2tr 620
268 541
886 576

195 589
248 834
874 263

168
206
€.50

2 r 6
266

€ 1 0 3

166
246
€ q l

2 4  9 5 1
E 5  5 t 2

8 3  2 5 1
823 705

33 875 10  000
er 188 t5 6a9

120 998 6 314
I6t 869 7 849
E65 720 E2 422

2 442
2 899
€839

304
t52

4 000
)  920

Et  357

t42
240
8 6 1

003
5 8 4
1 8 3

880
987
0J8

N A
)2 239

Et l  624

66 557
87 266

et9 )32

400
I  275

334

t 1 2

N A
824

E 2 7 5

N A
)  0 t 7
e598

l0  191
E2 655

354
e l 0 0

N A
L 263
€ 3 1 0

N A
1 J 2 8
E369

N A
86 354

E22 679

N A
L ) 0  6 7 4
E39 t36

N A

N A
30

24 241
34 264
E5 528

3A 961 NA
44 590 t00
E7 569 € t t

48  334
6 t  2 7 0

e lJ  885

l 9  8 1 0
30 085
E8 225

302
3 3 2

N A
(t26 584)
832 756

N A
J 8  9 \ 7
e6 )96

N A
44 694
E7 580

6 3  0 t 3
e l5  199

N A
3 t  6 1 3

e  8  J 9 4

7.1



(5 )( 4 )(3)\2 )u )

t96 I  -62

1962-63

r963-64

\964,65

t965-66

I9t:6-67

1967 -68

L 968-59

1969 -7 A

Kanga roo
&  Wa l l aby

Sk  i ns

d o

oo

do

Number
We igh t  ( l bs )
Va lL re

Nu  mb  e r
v  a l ue

N u rnber
V:r lu e

Number
Va lue

Va lue

Nu  mb  e r
We iSh t  ( l bs )
Value

Nu  mber
Weight ( lbs)
Vaiue

Nu  mber
Weight ( lbs)
Va lue

2 1 3 2
e l  908

t25  7)4
576 t6A

l l  0 0 1
5 6  2 1 8

s r7  000

63 495
t l l  0 I 6
s J 5  0 0 0

89 270
) 8 7  I 2 4 t

SrJo ooo

257 479
I  008 895r

s540 000

r8  554
EI7  842

2  7 8 2
53 764

8 0  1 9 0
s84 998

No Data

108 974
N A

5 1 4 4  0 0 0

9 058
N A

$ 1 5  0 0 0

N A
N A

572 000

22 755
tz t  674

t33 866
584 274

ta l  t92
s98 984

5 1 6 5  0 0 0

t82 t59
N A

5 2 r  l  0 0 0

t I 4  3 2 0
N A

s  1 9 5  0 0 0

N A
N A

5555 000

4 495
5  2 7 4

e t  3 t 4

4  495
5 274

s i  3 1 4

2 )50
52 540

1 9 0 9
t I  964

3 000
5 l  8 1 0

l 0  0 0 1
57 748

Fur  5k lns ,
U ndressed

K  anga roo
&  wa l l aby

Sk ins

d o

do

S 149 000 ( inc lus ive)

8  490
N A

59 000

2 540
N A

s5 000

N A
N A

59 ooo

1 5 0 0
N A

s2 000

t )  4 9 2
N A

525 040

N A
N A

54r  000

Note :  g l  =  $2 ;  I  pound  ( l b )  =  0 .4J4  kg .  B lank  l i e l ds  i n  Tab le  =  N i l  un less  o the rw i se  i nd i ca ted .  NA
=  Da ta  no t  ava i l ab le .  t  These  we igh t s  appa ren t l y  . e Ie r  t o  f r esh  cu red  sk ins ;  p rev ious  we igh t  da ta  f o r
d ry  sk ins ,

No te  a l so  t ha t  wa l l ab ies  i n  sou th -wes te rn  wes te rn  Aus t ra l i a  we re  p ro tec ted  f r om exD lo i t a t i on  l r om
n td -1952 .  Sk ins  o f  t hese  an ima ls  wou id  t he re fo re  be  exc luded  f r om the  quo ted  t r ade  f i gu .es  whe re
o the rw l se  sugges ted .
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APPENDIX IV

LISTING OF PRIMARY DATA FOR INDEPENDENT VARIABLES USED
IN DERIVATION OF EQUATIONS GIVEN IN APPENDIX I ,  TABLE A I .  I . '

AND APPENDIX I I .  TABLE A I I .  I .
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APPENDIX IV

LISTING OF PRIMARY DAIA FOR INDEPENDENT VARIABLES USED IN DERIVATION OF EQUATIONS
GIVEN IN APPENDIX I ,  TABLE A I .  I . ,  AND APPENDIX t I ,  TABLE A I I ,  I .

(Data Sources and Variable Names, etc.,  as Described in Appendices I and II)

A. Data Relevant to Derivation of the Red Kanqaroo Harvest Equations. Table A I. l.

Y  ea r R N I SSLI s

1 9 0 0
l 9 0 l
t902
1 9 0 3
I 9 A 4
I 9 A 5
1 9 0 6
I 9 A 7
1 9 0 8
1 9 0 9
I  9 1 0
1 9 1  I
t 9 t 2
1 9 l 3
l 9 l 4
19I5
l 9 l 6
1 9 1 7
1 9 1 8
1919
t920
192I
t 9 ? 2
192)
t924
t925
t926
t927
1 9 2 8
t929
l  910
19) I
1932
193 3
1934
t 9  3 5
I 9 ) 6
1937
I  938
1939
1940
l 9 4 t
t 9  4 2
t94)
I 9  4 4
1945
I 9  4 6
1947
1 9 4 8
l 9  4 9
1950
l 9 5 l
1952
I 9  5 3
l 9  5 4
1 9 5 5
1956
I 9  5 7

4.0
5 . 4
7 .4
8 .0
5 .0

7 .0

9 .0

2 .5

7 .0
6 .0
9 . 5

9 .0

4 .0
6 .4
8 .0
4 .4
7 .4
t . ,

) . ,
7 . 5

7 . 4
4 .5

3 .4
L . J
) .5

4 .0
2 ,4
6 .0
8 . J
4 . 0
1 . 0
6 .5
4 .0
9 .4

, . 0
2 . 5
8 . 0
, . 0
4 . 0
3 .0

) . 5
3 . 5

2  7 5 4
3 494
3 461
3 t6I
2  874
2 819
) r79
)  276
2 786
2 681
2 764
2 966
3  I t 8
4 043
4 097
4 337
4 383
4 J80
4 6 t9
4 548
3 t9 I
2  434
2  4 3 1
2 529
2 397
2 247
2 t30
2 487
2  4 1 6
2 328
2 294
2  5 3 3
2 /68
2 593
2  7 3 4
2  6 4 3
2 636
2 484
2 484
2  4 4 7
2 324
2 295

9 I

2 233
2 586
2 822
2 946
2 532
2 363
2 179
2 )45

5 t

54
7 3
5A
3 l
4 4

3 4
1 5
3 l
12
3 I
29
22
2 3
l 3
2 4
3 2
4 5
3 3
37
3 0
3 5
4 2

4 I
4 2
7 0
9 9

48
3 4

4 2
l 8
l 8
2A
20
20
l 5
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t  958
l 9  5 9
t96A
196 l
t962
t963
t964
t965
1966
1967
t968
1969
I 9 7 A

9 . 0
2,0
8 .0
5 .0

9 .5
3 . 5

5 .0
5 .0
8 . 0

4 .0

2 370
2 276
2 328
2 465
2 594
2 682
2 764
2 938
2 946
2 924
3  l l 0
3 1 8 8
3 202

T 3
l 9
1.5
t 5
20
2 3
I 9
t 5
2 l
27
3A
3 5
l8

B. Data Relevant to Derivation of the Vestern Grey Kan8aroo and Brush lvallaby
Harvest Equations. Table A II. I

Y  ear 5W RN F MLD PI PIBR

1 9 0  0
l 9 0 l
t 9 a 2
t9a3
t904
l90J
t906
1907
1908
1 9 0 9
l 9 l 0
l 9 l  l
t 9 1 2
t9t)
l 9 t 4
t9 I5
i  9 1 5
19t7
I  9 1 8
t919
1920
I 9 2 l
r922
t923
t924
1925
t926
t 9 2 7
1928
1929
t93A
t93I
1932
t933
t934
t935
t9)6
1937
1938
t939
t94A
l 9 4 l
t942
1943
1944
l 9  4 5
1946
1947
1948

6.0
2 .5
2 .5
7 .5
8 . J
8 . 0

3 .4
8 .0
8 .J
1 . 0

6 .0
1 . 0
9 .5
7 .0

10.0
8 .0
3 .0
8 .0
9 .0
5 .0

4 .0
9 .4
8 .0
8 . '
6 .0
7 .4
8 .0
8 .0
7 ,4
9 .5

2 .5

4.0

1 . 0

1 . 5

8 .0
5 .0

4 6
51.
8 2
5 4
7 3
5A
) I

3 5
3 l
32
3 l
29
2 2
2 3
l 8
2 4
32

3 3
37
30
3 5
4 2

4 t
4 l
4 2
70
99

48

1 0 . 9
|  4 .7
18.2
49.2
23.1

37.5
28.5
40,2
36.5
37 ,6
3 5 , 0
2) .8
23.7
29.8

5 .5

7 ,4
l l  ?

2 I . T
22.5
t2 .0
t 6 . 9
1 4 . 0
1 1 . 0

0
0
0
0

24,8
1 8 . 0
20.7

836 000
0 3 1  0 0 0
226 000
421 040
618 750
7 t0 640
823 900
705 040
748 254
791 550
9 1 0  1 0 0
996 45A

2 320 200
2 439 950
2 849 000
3 054 450
3 323 800
3 787 850
4 295 050
4 877 8AA
5 072 050
5 028 904
5 047 Jla
5 20t 554
5 169 200
5 277 ).04
5 439 400
5 687 200
5 816 650
5 859 8J0
,  818 300
5 892 250
5 837 250
5 762 250
5 692 250
5 620 040
5 989 350
6 t64 350
6 444 350
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1949
I 9 5 A
I 9  5 l
1952
t 9  5 )
1954
t 9 5 5
l 9  5 6
1957
I 9 5 8
1959
t 9 6 A
t96I
1952
196)
t964
1965
t966
t967
1 9 6 8
1969
t970

) . 5

6 .4
6 .4
2 .4

I 0 . 0
5 .4
5 .4
7 ,4
2 .4
5 .0
6 .4

9 .0
J . 0

3 .0
4 .0
6 .0
1 . 0
6 .0

6 . 7
3 .6

6 644 354
6 822 75A
7 172 750
7  5 7 2  7 5 0
7 822 750
8 2J0 000
8 700 000
9  0 1 0  0 0 0
9 420 AA0
9 730 400

I0  040 000
I0  258 632
IA 618 365
I l  a t 9  3 3 1
l t  4 0 7  2 2 9
t t  9 2 2  3 4 2
t 2  4 7 t  1 t l
t2  86 t  957
t3  230 577
t3  593 296
l 4  L t 3  4 2 6
14 233 618

3 4

4 2
l 8
I 8
20
20
2A
t 5
I 3
1 9
I 5
1 .5
2A
2 3
I 9
t 5
2T
27
30
35
38

39325/3 ,35  1M 1  333C A . 1  r !  G . ! e r r m . f r  P r n r e ,




