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INTRODUCTION 

Walkunder Arch Cave, i s  a r i c h  a rchaeo log ica l  s i t e  w i t h  evidence of 
repeated human occupation dur ing  t h e  Late  P l e i s t o c e n e  and Holocene. It 
is located a t  t h e  c e n t r a l  base  of Cape York Peninsula ,  North Queensland 
(144O 31'E and 17' 13 ' s )  some lOkm s o u t h  of t h e  t o w n s h i p  of  C h i l l a g o e  
( F i g u r e  1) .  The s i t e  l i e s  a t  t h e  s o u t h e r n  end o f  a b e l t  o f  f o s s i l i f e r -  
ous  l i m e s t o n e  t o w e r s  which e x t e n d s  a b o u t  lOOkm n o r t h w a r d s  i n t o  t h e  
P a l m e r v i l l e  d i s t r i c t .  Numerous a r t  s i t e s  have  b e e n  d i s c o v e r e d  i n  t h e  
Chil lagoe-Palmervil le  a r e a  bu t  t h e  Walkunder Arch r e g i o n  i s  p a r t i c u l a r l y  
r i c h  i n  archaeologica l  campsites. 

T h i s  s t u d y  was u n d e r t a k e n  t o  augment work by J o h n  C a m p b e l l ,  
M i r e i l l e  Mardaga-Campbell and David Horton, who made i n i t i a l  soundings 
a t  Walkunder Arch Cave i n  December 1980 and fo l lowed w i t h  major a r c h a e c r  
l o g i c a l  e x c a v a t i o n s  i n  1981 and s u b s e q u e n t  f i e l d  seasons ' .  Campbe l l  
(1982,1984) h a s  r e p o r t e d  a w e l l - d a t e d  s e q u e n c e  o f  human o c c u p a t i o n  i n  
t h e  Late Ple is tocene  and Middle t o  Late  Holocene. The d iscovery  of r i c h  
l aye r s  of p l a n t  and animal remains which occur a s  components of " l i v i n g  
f l o o r s "  i n  t h e  Holocene l a y e r s ,  was p a r t i c u l a r l y  i n t e r e s t i n g .  I t  was 
c o n s i d e r e d  t h a t  t h i s  s i t e  would b e  e x t r e m e l y  w e l l  s e r v e d  by a s i t e  
catchment a n a l y s i s  (SCA), e s p e c i a l l y  w h i l e  a r c h a e o l o g i c a l  e x c a v a t i o n s  
were  s t i l l  b e i n g  c a r r i e d  o u t .  Thus, a n  e x c e l l e n t  o p p o r t u n i t y  e x i s t e d  
f o r  independent comparison of SCA f i n d i n g s  w i t h  excava t ion  r e s u l t s .  By 
examin ing  t h e  s i t e ' s  " e x p l o i t a t i o n  t e r r i t o r y "  i t  was t h o u g h t  t h a t  t h e  
l i k e l y  c h o i c e  of  food  and o t h e r  u s e f u l  r aw m a t e r i a l s  c o u l d  b e  d e t e r -  
mined. Eventually, when excavat ions  and l abora to ry  a n a l y s i s  were  com- 
p le ted ,  a comparison w i t h  t h e  SCA r e s u l t s  could be  made. 

SCA THEORY 

Since i t  was f i r s t  introduced by Vi ta-Finzi  and Higgs (19701, many 
a r c h a e o l o g i s t s  have  come t o  r e g a r d  SCA a s  a u s e f u l  f i e l d  t o o l  ( s e e  
B i n t l i f  f  1981, Davidson 1981). The phrase " s i t e  catchment analysis ' '  was 
coined by Vita-Finzi  and Higgs t o  provide an  independent name "for  t h e  
s t u d y  of r e l a t i o n s h i p s  be tween  technology and t h o s e  n a t u r a l  r e sources  
l y i n g  w i t h i n  economic r a n g e ' o f  i n d i v i d u a l  s i t e s "  (1970:5). It h a s  i t s  
o r i g i n s  i n  f l u v i a l  geomorphology, where a catchment r e f e r s  t o  a s tream's 
d r a i n a g e  ne twork ,  o r  t h a t  a r e a  which  p r o v i d e s  w a t e r  and s e d i m e n t  t o  a 
f l u v i a l  sys tem. 





J u s t  a s  i n  geomorphology it i s  necessary  t o  i n v e s t i g a t e  a  s t r eam ' s  
drainage network, o r  catchment, i n  o rde r  t o  make d e f i n i t i v e  obse rva t ions  
regarding t h a t  s t ream,  i n  archaeology we a r e  a b l e  t o  s tudy p a t t e r n s  of 
human economy p a r t l y  through s t u d i e s  of t h e  environment i n  which people 
l i v e d .  T h i s  i s  done by d e f i n i n g  t h e  l i k e l y  a r e a  w i t h i n  w h i c h  p e o p l e  
c a r r i e d  o u t  most  of  t h e i r  economic  a c t i v i t i e s .  I t  s h o u l d  b e  s t r e s s e d  
t h a t  SCA is  fundamentally concerned w i t h  e v a l u a t i n g  t h e  economic poten- 
t i a l  of  a  s i t e ' s  c a t c h m e n t  o v e r  s p a c e  and t i m e .  F u r t h e r ,  i t  h a s  t h e  
underlying concern of even tua l ly  being a b l e  t o  compare a d j a c e n t  t e r r i -  
t o r i e s  and,  u l t i m a t e l y ,  t o  s e t  t h e  s t a g e  f o r  i n i t i a t i n g  a  p a l a e o e c o -  
n o m i c / p a l a e o e c o l o g i c a l  d a t a  b a s e  f o r  a  p a r t i c u l a r  r e g i o d s )  o r  e n t i r e  
countr ies .  

SCA is not  always c a r r i e d  out  u n i d i r e c t i o n a l l y .  That is ,  one does 
n o t  n e c e s s a r i l y  commence w i t h  a  "home base"  and t h e n  c a l c u l a t e  i t s  , 
I' e x p l o i t a t i o n  t e r r i t o r y "  o r  "the t e r r i t o r y  surrounding t h e  s i t e  which i s  
e x p l o i t e d  h a b i t u a l l y  by t h e  i n h a b i t a n t s  o f  t h e  s i t e "  ( v i t a - ~ i n z i  and 
Higgs 1970:7). I t  can  o p e r a t e  i n  r e v e r s e .  L a r g e  t r a c t s  of  1-and c a n  b e  
f o r m a l l y  i n v e s t i g a t e d ,  e i t h e r  i n  t h e  l a b o r a t o r y  o r  i n  t h e  f i e l d  ( o r  
p r e f e r a b l y  bo th ) ,  f o l l o w e d  by t h e  p o s t u l a t i o n  o f  p o t e n t i a l  s i t e  l o c a -  
t ions. 

From t h e  s o r t s  of informat ion  der ived by SCA techniques,  home bases  
can subsequently be proposed w i t h  reasonable  c e r t a i n t y .  I n  f a c t ,  t h i s  
p a r t i c u l a r  s tudy c a r r i e d  out  a  hybrid approach which e n t a i l e d  s t a r t i n g  
from a  proposed home base, and a f t e r  de f in ing  i n  e x p l o i t a t i o n  t e r r i t o r y ,  
using es tab l i shed  SCA theory t o  suggest  where subsequent s i t e s  should be 
found, and a l s o  hypothesising t h e i r  r e l a t i v e  importance w i t h  r e s p e c t  t o  
t h e  i n i t i a l  s i t e .  I t  i s  t h u s  p a r t i c u l a r l y  i m p o r t a n t  t o  d e l i m i t ,  a s  
a c c u r a t e l y  a s  p o s s i b l e ,  t h a t  t e r r i t o r y  w h i c h ,  i n  t h e  d e f i n e d  s e n s e ,  
"belongs" t o  a  p a r t i c u l a r  s i t e .  

V i t a - F i n z i  and Higgs (1970) b a s e d  t h e  t h e o r e t i c a l  r a n g e  o f  t h i s  
t e r r i t o r y  on t h e  p r i n c i p l e  t h a t  t h e r e  i s  a  c l o s e  r e l a t i o n s h i p  b e t w e e n  
one's capaci ty  t o  e x p l o i t  resources  p r o f i t a b l y  and t h e  o u t l a y  of  energy 
t o  do so. . I n  o t h e r  words, t h e r e  comes a  t ime  when one would n o t  be a b l e  
t o  exp lo i t  a  d i s t a n t  resource because i t  would t a k e  more energy t o  do s o  
than t h a t  which one was a t t empt ing  t o  procure ( t h e  "law of d imin i sh ing  
re tu rns" ) .  I t  c a n  t h u s  be assumed,  t h a t  p e o p l e  c a n  o n l y  e x p l o i t  t h o s e  
r e s o u r c e s  t h a t  o c c u r  w i t h i n  a  t h e o r e t i c a l l y  d e f i n a b l e  d i s t a n c e  f r o m  
t h e i r  p a r t i c u l a r  o c c u p a t i o n  s i t e .  The a c t u a l  d i s t a n c e  t h a t  w i l l  b e  
t r a v e l l e d  i s  governed by r e l a t i o n s h i p s  between technology, demography, 
r e s o u r c e  p o t e n t i a l  and t h e  p a r t i c u l a r  economic  s t r a t e g y  used  by t h e  
group, a l l  of which a r e  dependent upon t h e  l o c a l  topography and seasona l  
c l i m a t i c  va r i a t ions .  It i s  u s u a l l y  assumed t h a t  an  occupation s i t e  i s  
anchored t o  an adequate water  source. Although wa te r  may be a  prerequi-  
s i t e ,  i t  i s  not  suggested t h a t  t h e s e  "home base" s i t e s  a r e  always perm- 
a n e n t ,  d e s p i t e  t h e  f a c t  t h a t  i n  many c a s e s  t h e y  have  been  e i t h e r  u s e d  
f o r  lengthy per iods  of t ime o r  were re turned t o  r e g u l a r l y  on a  seasonal  
o r  o t h e r  c y c l i c a l  b a s i s .  However, t h e  b r o a d e r  a i m  of  SCA i s  t o  t r y  t o  
i d e n t i f y - t h e  a n n u a l  t e r r i t o r y  of  a  p a r t i c u l a r  g r o u p ,  a  p a r t i c u l a r l y  
d i f f i c u l t  th ing  t o  determine accura te ly ,  e s p e c i a l l y  a f t e r  thousands of 
years  have elapsed ( s e e  Roper 1979:124). 

SCA adherents  have i n e v i t a b l y  a r r i v e d  a t  a r b i t r a r i l y  de f ined  bound- 
a r i e s  t o  e x p l o i t a t i o n  t e r r i t o r i e s .  These  w e r e  b a s e d  on t h e  work o f  
Chisholm (1968) f o r  a g r i c u l t u r i s t s  and Lee (1969) f o r  h n t e r / g a t h e r e r s .  
The methods used  t o  measure  t h e s e  b o u n d a r i e s  f a l l  u n d e r  two d i s t i n c t  
headings. The f i r s t  i s  "f ixed-distance radi i" ,  which d e f i n e s  t h e  bound- 
a r y  of  e x p l o i t a t i o n  a s  ' l y i n g  a t  a  5km r a d i u s  ( w h i c h  e q u a l s  one  h o u r ' s  



walk i n  f l a t  country)  from t h e  s i t e  f o r  a g r i c u l t u r i s t s ,  and lOkm (o r  two 
h o u r s  i n  f l a t  c o u n t r y )  f o r  h ~ n t e r l ~ a t h e r e r s .  The second,  a  s y s t e m  of 
I I t i m e  c o n t o u r s " ,  i s  b a s e d  on t h e - t i m e  t a k e n  t o  wa lk  one  hour  and two 
hours d i s t a n c e s  r e s p e c t i v e l y ,  i n  r e l a t i o n  t o  t h e  r e a l  topography of t h e  
s i t e ' s  p o t e n t i a l  t e r r i t o r y  (see  Bi- rket t  1983 f o r  d e t a i l s ) .  

T h e r e  a r e  c e r t a i n l y  some c r i t i c i s m s  of SCA (e.g; Roper 19791, b u t  
they a r e  g e n e r a l  and can be  l e v e l l e d  a t  many o t h e r  f i e l d  techniques i n  
archaeology. It i s  f e l t  t h a t  t h e  b e n e f i t s  a t t a i n e d  by t h i s  method f a r  
o u t w e i g h  t h e  n e g a t i v e  a s p e c t s  a s  l o n g  a s  t h e  i n v e s t i g a t o r  i s  a w a r e  of 
p o t e n t i a l  ' t r a p s '  and p r o b l e m s  a s s o c i a t e d  w i t h  e a c h  s tudy .  A s h o r t -  
coming t h a t  has p a r t i c u l a r  relevance t o  t h i s  s tudy,  one which w i l l  only 
b e  overcome i n  t i m e ,  i s .  t h e  l a c k  of  p u b l i s h e d  A u s t r a l i a n  examples  of 
e t h n o g r a p h i c  SCA work. Only when a d e q u a t e  numbers of  SCA's have been 
c a r r i e d  ou t ,  w i l l  u s e f u l  comparisons be poss ib le  and t h e  r e a l  power of 
SCA a s  a  r e s e a r c h  t o o l  be r e a l i s e d  i n  Aus t ra l i an  archaeology and ethno- 
graphy 

An h y p o t h e t i c a l  ' t e r r i t o r i a l  boundary '  must  f i r s t  be  i d e n t i f i e d  
* 

b e f o r e  a  SCA c a n  be  deve loped .  The a c c u r a c y  w i t h  which one  measures  
t h i s  a r b i t r a r i l y  def ined boundary of e x p l o i t a t i o n  i s  v i t a l l y  important  
t o  the  r e s u l t s  because e r r o r  made i n  t h e  i n i t i a l  s t a g e  may be ampl i f ied  
l a t e r .  With t h i s  i n  mind, one must s e l e c t  t h e  most appropr ia t e  method 
based on such known o r  assumed f a c t o r s  a s  t h e  type of resource exploi t -  
a t i o n  being c a r r i e d  out (e.g. hunting/gathering,  f i sh ing ,  farming etc.) 
and t h e  n a t u r e  of the  physica l  environment around t h e  s i t e .  

Of t h e  two  a p p r o a c h e s  n o t e d ,  ' f i x e d - d i s t a n c e  r a d i i '  and ' t i m e  
c o n t o u r s ' ,  t h e  l a t t e r  was chosen  f o r .  two i m p o r t a n t  r easons .  F i r s t l y ,  
p re - f i e ld  l a b o r a t o r y  work showed t h a t  t h e  environment of t h e  Walkunder 
Arch d i s t r i c t  was f a r  from be,ing f l a t  and homogeneous (e.g. l i k e  t h a t  of 
t h e  !San people of Botswana upon which t h e  usual  SCA model is  based f o r  
h u n t e r l g a t h e r e r s  - s e e  Lee 1969, Vita-Finzi  and Higgs 1970). I n  f a c t ,  
i t  was o b v i o u s  t h a t  t h e  b e l t  of  k a r s t ,  t o w e r s  a l o n e  would p r e s e n t  a  
s t r o n g  i n f l u e n c e  on p a t t e r n s  of e x p l o i t a t i o n  due  t o  bo th  t h e  t i m e  i t  
would t a k e  t o  w a l k  o v e r  o r  t o  c i r c u m v e n t  them and t h e  f a c t  t h a t  t h e y  
would p r o b a b l y  c o n t a i n  a  f a r  r i c h e r  c o l l e c t i o n  of f i r e - p r b t e c t e d  
r e s o u r c e s  t h a n  t h e  n e i g h b o u r  i n g  open  euca lyp t  woodland. Secondly, t h e  
l ack  of publ ished informat ion  of a  r e l i a b l e  o r  d e f i n i t i v e  na tu re  meant 
t h a t  f i e ldwork  was e s s e n t i a l .  It i s  a l s o  argued t h a t  wherever one can 
walk both  t h e  one-hour and two-hour r a d i i  ( t h i s  i s  normally p o s s i b l e  i n  
~ u s t r a l i a ) ,  t h i s  s h o u l d  b e  done ( s e e  e s p e c i a l l y  B i n t l i f f  1981,  who 
criticizes,fixed-distance r a d i i  a s  an 'armchai r  approach). 

The e a r l y  s t a g e s  of r e sea rch  included d e t a i l e d  study of topographic 
maps, a e r i a l  photographs and t h e  r e l e v a n t  l i t e r a t u r e  on s o i l s ,  vegeta- 
t i o n ,  g e o l o g y  and geomorphology.  T h i s  p r e l i m i n a r y  work i d e n t i f i e d  
c e r t a i n  f e a t u r e s  which were thought t o  be important  o r  o therwise  in te r -  
e s t i n g  a s  f a r  a s  resources  were concerned, thus  these  were subsequently 
r e c o r d e d  o n  a  b a s e l i n e  map t o  be  u s e d  a s  a  'SCA s k e l e t o n  p l a n '  i n  t h e  
f i e l d .  . 

The SCA f i e l d w o r k  was c a r r i e d  o u t  a l o n g  s i m i l a r  l i n e s  t o  t h o s e  
recommended by Higgs (1975 :223-224). Four r a d i i  i n  the  ca rd ina l  d i rec-  
t i o n s  were walked. Not on ly  i s  t h i s  t h e  standard procedure f o r  SCA, but 
i t  had an  added b e n e f i t  i n  t h i s  s tudy  i n  t h a t  the  north-south t r a n s e c t s  
f o l l o w e d  t h e  b e l t  of  k a r s t  t o w e r s  a n d  t h e  main s t r e a m  channe l  of  t h e  



immediate d i s t r i c t ,  Chi l lagoe  Creek. The e a s t  and t h e  west  t r a n s e c t s  
were q u i t e  s u i t a b l e  a l s o  a s  they covered a r easonab le  c ross - sec t ion  of 
t h e  remainder of t h e  surrounding countryside.  

Each r a d i u s  was o f  t w o  h o u r s '  d u r a t i o n ,  i n  a c c o r d a n c e  w i t h  t h e  
s t a n d a r d  SCA model f o r  h u n t e r l g a t h e r e r s  (Higgs  1975) .  The p r o c e d u r e  
adop ted  was t o  wa lk  a two-hour r a d i u s  i n  two one-hour  l e g s ,  w i t h  a 
break between each and a t  t h e  end t o  w r i t e  f i e l d  n o t e s  and t o  v e r i f y  t h e  
loca t ion  of boundaries on t h e  base map. Fur the r ,  a  t r a i l - b i k e  wasaused 

. t o  o b t a i n  a f a i r l y  d e t a i l e d  p i c t u r e  o f  t h e  Walkunder  d i s t r i c t  and t o  
measure d i s t ances  between l o c a l i t i e s  accura te ly .  

A f t e r  f i e l d  d a t a  had been obtained l abora to ry  a n a l y s i s  commenced. 
An a t tempt  was made t o  adapt  t h e  formal t h e o r e t i c a l  approach t o  SCA, t o  
s u i t  condi t ions  a t  Chil lagoe,  which were c l e a r l y  d i f f e r e n t  from a r e a s  
p r e v i o u s l y  s t u d i e d ,  s u c h  a s  t h e  Near E a s t  and I t a l y  ( c f .  H iggs  1975,  
Jarman,  B a i l e y  and J a r m a n  1982,  V i t a - F i n z i  and Higgs  1970).  The 
apparent complexity of t h e  p a t t e r n  of resources  a t  Chi l lagoe ,  p lus  t h e  
f a c t  t h a t  i t  was being a t tempted i n  novel country,  n e c e s s i t a t e d  a more 
informat ive  and in tens ive  SCA than has normally been a t tempted.  

L a b o r a t o r y  work was d i v i d e d  i n t o  two  s e c t i o n s .  The f i r s t  d e a l t  
wi th  p l a n t s  a lone  and the  second was concerned w i t h  mapping t h e  t e r r i -  
t o r i a l  boundary and determining t h e  resources  within t h a t  boundary. The 
two p a r t s  were then brought toge the r  t o  exp la in  why people might have 
favoured Walkunder Arch Cave and what b e n e f i t s  w e r e  made a v a i l a b l e  by 
t h e i r  choice of locat ion.  

Br ie f ly ,  t h e  i n i t i a l  l abora to ry  work involved checking t h e  pre l im-  
inary i d e n t i f i c a t i o n  of p l a n t  specimens gathered  i n  t h e  f i e ld . .  I d e n t i -  
f i c a t i o n s  w e r e  p a r t i a l l y  checked i n  t h e  f i e l d  by Mick Godwin o f  t h e  
Queensland N a t i o n a l  P a r k s  and W i l d l i f e  S e r v i c e  ( C a i r n s ) .  F i n a l  l a b o r -  
a tory  id , en t i f i ca t ion  was accomplished w i t h  t h e  k ind a s s i s t a n c e  of Betsy 
J a c k e s  of  t h e  ~ e p a r t m e n t  of  Botany,  James  Cook U n i v e r s i t y  o f  N o r t h  
Queensland. Thus, a  p l a n t  l i s t  was compiled and an  a t t e m p t  was made t o  
i d e n t i f y  t h e  documented u s e s ' o f  t h e s e  s p e c i e s  i n  o t h e r  p a r t s  o f  Abor- 
i g i n a l  A u s t r a l i a  (Table 1). 

I have discussed i n  d e t a i l  e l sewhere  how t h e  s i t e  catchment maps 
were  drawn up ( B i r k e t t  1983). S u f f i c e  i t  h e r e i n  t o  m e n t i o n  t h a t  a  
s p e c i a l  technique was conceived i n  t h e  l abora to ry  t o  e s t i m a t e  t h e  t e r r i -  
t o r i a l  boundaries more accura te ly  than p o s s i b l e  u s i n g  t h e  normal SCA 
method. A new base map was made by jo in ing  colour  a e r i a l  photographs and 
t h e  f o u r  r a d i i  and t h e i r  one  and two-hour p o i n t s  w e r e  marked on t h e  
photographs .  Under s t e r e o g r a p h i c  v i e w i n g  and w i t h  t h e  u s e  o f  f i e l d  
notes ,  it was p o s s i b l e  t o  ensure  t h a t  t h e  mapped r a d i i  fol lowed t h e  pa th  
t h a t  had been  walked q u i t e  a c c u r a t e l y .  The a c t u a l  r a d i i  wa lked  w e r e  
t h e n  t r a c e d  o n t o  a c l e a r  a c e t a t e  f i l m  t h a t  had b e e n  l a i d  o v e r  t h e  b a s e  
map. These ' r e a l  r a d i i '  could then be measured w i t h  an  opisometer .  

After  some exper imenta t ion  it was concluded t h a t  opisometer  read- 
ings could be made t o  co inc ide  q u i t e  w e l l  w i t h  ' t ime  r a d i i ' ,  a s  long a s  
t h e  process of fo l lowing r a d i i  was c a r r i e d  out  w h i l e  viewing t h e  photo- 
g r a p h s  w i t h  a s t e r e o s c o p e .  T h i s  was b e c a u s e  t h e  r a d i u s  i n  q u e s t i o n  
could be drawn along t h e  r o u t e  most l i k e l y  walked, a l lowing  f o r  circum- 
n a v i g a t i o n s  of  s t e e p  h i l l s  and k a r s t  t o w e r s .  T h i s  was p o s s i b l e ,  o f  
course, because one could view t h e s e  f e a t u r e s  three-dimensionally.  The 
f i n a l  r e s u l t  was a l s o  made more a c e u r a t e  by conducting s m a l l  d e t o u r s  on 
t h e  a c e t a t e  f i l m  w i t h  t h e  o p i s o m e t e r  e a c h  t i m e  a s m a l l  s t r e a m  was 
crossed i n  o rde r  t o  approximate t h e  t i m e  t h a t  would normal ly  have been 
l o s t  i n  going up and down t h e  banks. 



By t h i s  p rocess  i t  was p o s s i b l e  t o  f i l l  i n  seve ra l  a d d i t i o n a l  r a d i i  
b e t w e e n  t h e  f o u r  c a r d i n a l  o n e s  which had been  walked i n  t h e  f i e l d .  
T h e s e  d a t a  w e r e  e v e n t u a l l y  combined,  and t h e  one-hour and two-hour 
e x p l o i t a t i o n  t e r r i t o r i e s  were determined a s  p r e c i s e l y  a s  poss ib le .  With 
topographic map s h e e t s  a s  a  base,  informat ion  derived from f i e l d  notes 
and a e r i a l  photographs was added and by t h e  t ime  the  s i t e  catchment maps 
had reached rough d r a f t  s t a g e ,  it was poss ib le  t o  i d e n t i f y  and measure 
t h e  impor tant  e c o l o g i c a l  zones ( ~ i ~ u r e  2). 

RESULTS 

Resources a s soc ia ted  w i t h  those  s p e c i f i c  eco log ica l  zones found t o  
e x i s t  i n  t h e  t e r r i t o r y  most l i k e l y  t o  have been exp lo i t ed  by t h e  inhabi- 
t a n t s  of Walkunder Arch Cave a t  any one t ime,  can be discussed under t h e  
t h r e e  h e a d i n g s  o f  w a t e r ,  f o o d  and s h e l t e r ,  t h e  m a t e r i a l  e s s e n t i a l s  of 
human exis tence .  I n  doing t h i s  i t  i s  hoped t h a t  one of t h e  bas ic  t e n e t s  
o f  SCA w i l l  b e  f u l f i l l e d ,  v i z .  "... t h a t  i t  i s  p o s s i b l e  by d e s c r i b i n g  
t h e  e n v i r o n m e n t  o f  t h e  s i t e  t o  a s s e s s  t h e  p o t e n t i a l  r e s o u r c e s  made 
a v a i l a b l e  by t h e  choice  of t h a t  s i t e "  (Davidson 1981:26). 

D e s p i t e  f l u c t u a t i o n s  ( o f t e n  d i u r n a l )  i n  t h e  ranking of resources,  
w a t e r  w i l l  always be  t h e  primary underlying requirement i n  most semi- 
a r i d  environments l i k e  Chillagoe. For t h i s  reason people have t o  l o c a t e  
t h e i r  home-base w i t h i n  a  s h o r t  d i s t a n c e  of water. I f  a  source  of water 
i s  minor t h e  o p t i o n s  f o r  l o c a t i o n  w i l l  be r e s t r i c t e d .  Conversely, where 
t h e  source  i s  widespread l i k e  a  r i v e r  o r  lake,  more choices a r e  avai l -  
a b l e .  I n  t h i s  s i t u a t i o n ,  s i t e s  c a n  be  chosen  where  one o r  b o t h  of t h e  
o t h e r  r e sources  a r e  favourable.  The optimum condi t ions  obviously obta in  
when a l l  t h r e e  cond i t ions  overlap. 

The t h r e e  s o u r c e s  of  w a t e r  a v a i l a b l e  i n  t h e  g e n e r a l  s t u d y  a r e a  
inc lude  creeks ,  k a r s t  towers  and some water-producing p lants .  The most 
impor tan t  source  would probably have been t h e  creeks. Within t h e  two- 
hour e x p l o i t a t i o n  t e r r i t o r y  (Figure  21, Chil lagoe Creek, Muldiva Creek 
and Quaker Creek would seem t o  supply the  g r e a t e s t  amount of water. Of 
t h e s e ,  C h i l l a g o e  Creek  would p r o b a b l y  b e  t h e  most  i m p o r t a n t  a s  i t  i s  
p e r e n n i a l  i n  a l l  but  t h e  d r i e s t  years ,  though t h e  q u a l i t y  of i t s  wa te r  
i s  q u i t e  v a r i a b l e  ( Ford 1978:81). The presence of these  creeks, provi- 
d ing some w a t e r  a t  l e a s t  a l l  y e a r  round, would give people t h e  opportu- 
n i t y  of l o c a t i n g  w i t h i n  a  t r a c t  of country t h a t  roughly fo l lows the  b e l t  
of l imes tone  towers. 

Varying amounts of w a t e r  can a l s o  be found i n  and around t h e  lime- 
s t o n e  t o w e r s .  Not o n l y  i s  t h e r e  s t a n d i n g  w a t e r  and s p r i n g s  (de  Keyser  
and Wolff  1964,  Ford  1979) b u t  t h e  t o w e r s  h o l d  w a t e r  i n  a  manner n o t  
v e r y  d i f f e r e n t  f r o m  t h a t  o f  a  sponge,  g r a d u a l l y  d r y i n g  o u t  a t  t h e  t o p  
and remaining mois t  below. This r e t a ined  wa te r  d r i p s  i n t o  caves and out 
o f  c r e v i c e s  i n  t h e  l i m e s t o n e  f o r  many months a f t e r  modera te  r a i n ,  and 
may b e  g a t h e r e d  by p l a c i n g  a  s u i t a b l e  v e s s e l  (e.g. a  coolamon) under-  
n e a t h  one of t h e  d r i p  points .  

F i n a l l y ,  c e r t a i n  t r e e s  i n  t h e  e x p l o i t a t i o n  t e r r i t o r y  a r e  considered 
t o  be  a  p o t e n t i a l  source  of wa te r ,  although perhaps only used i n  t imes 
o f  s e v e r e  s h o r t a g e .  S p e c i e s  b e l o n g i n g  t o  t h e  genus B r a c h v c h i t o n  some 
A c a c i a  and t h e  s p e c i e s  E r v t h r i n a  e s v e r t i l i o  have documented usage  i n  
o t h e r  p a r t s  of Aboriginal  A u s t r a l i a  (Table 1). Although t h e  Chil lagoe 
a r e a  l i e s  i n  a  s e m i - a r i d  zone ,  a l o n g  t h e  b e l t  of l i m e s t o n e  t o w e r s  a t  
l e a s t ,  w a t e r  i s  r e a s o n a b l y  a b u n d a n t ,  and a s  l o n g  a s  p e o p l e  remained 
w i t h i n  a b o u t  two  h o u r s  of  t h e  t o w e r s  t h e y  would have had an  adequa te  
supply of w a t e r  i n  a l l  but  t h e  d r i e s t  years. 
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Figure 2. S i te  catchment map for Walkunder Arch Cave showing ecological 
zones wi th in  1-hour and 2-hour t ime contours,  walked r a d i i  
and major karst features. 



A f t e r  w a t e r  t h e  next  most immediate su rv iva l  requirement i n  t h i s  
t r o p i c a l  environment would be food. For t h e  purposes of t h i s  s tudy,  food 
i s  d i v i d e d  i n t o  p l a n t  and a n i m a l  s o u r c e s .  F u r t h e r ,  I c o n c e n t r a t e  on 
p l a n t - f o o d s  a s  t h e s e  a r e  d e p e n d a b l e  even  i f  l e s s  o f t e n  s t u d i e d .  F i v e  
reasonably  d i s t i n c t  e c o l o g i c a l  zones, occurr ing  w i t h i n  t h e  one and. two- 
hour t e r r i t o r i e s ,  were i d e n t i f i e d :  

1. t h e  k a r s t  towers (softwood vegeta t ion)  
2. t h e  creeks  (mixed softwood and hardwood) 
3. swamps and pans 
4. eucalypt  woodland 
5. o t h e r  a r e a s  of softwood vegetat ion.  

The ' k a r s t  towers '  and t h e  'creeks'  and t o  a  somewhat l e s s e r  degree 
t h e  ' o the r  softwood vege ta t ion '  were observed t o  be t h e  most productive 
a r e a s  f o r  food, whi l e  t h e  'eucalypt woodland' was considered t o  be t h e  
l e a s t .  The d i s t r i b u t i o n  of  p l a n t  food ,  a s  one  would e x p e c t ,  i s  v e r y  
s i m i l a r  t o  t h e  d i s t r i b u t i o n  of water. 

W i t h i n  t h e  two-hour,  b u t  more i m p o r t a n t l y  w i t h i n  t h e  one-hour 
t e r r i t o r y ,  people would have been a b l e  t o  fo l low water  along t h e  b e l t  of 
l imes tone  towers  and would f i n d  t h a t  t h i s  s t r a t e g y  would a l s o  provide 
them w i t h  t h e  h i g h e s t  q u a n t i t y  of p l a n t  food. T a b l e  1 g i v e s  a  l i s t  of 
p l a n t s  t h a t  were gathered i n  t h e  Chi l lagoe  d i s t r i c t  and supp l i e s  infor-  
mation regarding documented Aboriginal  uses  i n  o t h e r  p a r t s  of Austral ia .  

Macropods and b i r d s  w e r e  t h e  most  common a n i m a l s  s e e n  d u r i n g  my 
f i e ldwork  a t  Chil lagoe.  General ly,  I concluded t h a t  t h e  d i s t r i b u t i o n  of 
animals  assumed t o  have been e a t e n  by t h e  i n h a b i t a n t s  of Walkunder Arch 
Cave ( p r i n c i p a l l y  macropods) c l o s e l y  p a r a l l e l s  t h e  requirements of food 
and s h e l t e r  f o r  t h e s e  a n i m a l s .  A h i g h  p r o p o r t i o n  of  a l l  macropods 
observed were i n h a b i t i n g  e i t h e r  t h e  k a r s t  towers and o t h e r  rocky out- 
c rops  o r  were c e r t a i n l y  w i t h i n  r e t r e a t i n g  d i s t ance  of t h e  s h e l t e r  pro- 
v ided by t h e s e  places. Like t h e  d i s t r i b u t i o n  of p l a n t  food and drinking 
w a t e r ,  t h e  f a v o u r e d  l o c a t i o n  o f  a n i m a l s  was i n  c l o s e  p r o x i m i t y  t o  t h e  
l a r g e r  towers o r  o t h e r  rocky outcrops and h i l l s .  

F i n a l l y ,  t h e  f a c t  t h a t  Walkunder Arch Cave p r o v i d e d  t h e  b e s t  
n a t u r a l  s h e l t e r  s o  f a r  found i n  the  d i s t r i c t  i s  another  important reason 
why people should have chosen it a s  a  home-base. It i s  unknown a t  t h i s  
s t a g e  i f  t h e  c a v e  was u s e d  a l l  y e a r  round,  b u t  c e r t a i n l y  p e o p l e  have 
used t h e  many s h e l t e r s  w i t h i n  t h e  Walkunder Towers from t ime t o  time. 
Walkunder Arch Cave i t s e l f ,  t h e  o n l y  e s t a b l i s h e d  m a j o r  l i v i n g  s i t e  i n  
t h e  Ch i l l agoe  d i s t r i c t ,  provides a unique over lap  of t h e  ma te r i a l  essen- 
t i a l s  of human ex i s t ence ,  namely water ,  food and s h e l t e r .  

T h e r e  i s  l i t t l e  d o u b t ,  g i v e n  t h e  r i c h n e s s  of t h e  a r c h a e o l o g i c a l  
d e p o s i t s ,  t h a t  it. fo rmed  a t  l e a s t  one m a j o r  home-base f o r  t h e  p e o p l e  
l i v i n g  i n  t h e  g e n e r a l  C h i l l a g o e  reg ion .  J u d g i n g  f rom t h e  numbers of 
l e s s e r  s i t e s  and s h e l t e r s  w i t h i n  t h e  e x p l o i t a t i o n  t e r r i t o r y ,  i t  i s  
l i k e l y  Walkunder Arch Cave was t h e  home-base from which people exploi ted 
t h e  s u r r o u n d i n g  t e r r i t o r y ,  u s i n g  t h e  l e s s e r  s i t e s  and s h e l t e r s  f o r  
ranging beyond t h e  two-hour boundary. It i s  a l s o  l i k e l y ,  depending on 
t h e  number o f  p e o p l e  and t h e  s e a s o n a l  a v a i l a b i l i t y  of  w a t e r  ( o r  more 
i m p o r t a n t l y  t h e  l a c k  o f  w a t e r  i n  p a r t i c u l a r l y  d r y  y e a r s ) ,  t h a t  peop le  
would have  m i g r a t e d  up and down t h e  b e l t  of l i m e s t o n e  t o w e r s  i n  a  
r o u g h l y  n o r t h - s o u t h  d i r e c t i o n ,  a t  l e a s t  a s  f a r  away a s  t h e  T a t e  and 
Walsh Rivers.  

Based on in fo rmat ion  presented elsewhere ( B i r k e t t  19831, one could 
reasonably a t t e m p t  t o  p r e d i c t  t h e  l o c a t i o n  of o the r  base-camps adjacent  



t o ,  but no t  normally c l o s e r  than four-hours' walking t i m e  from Walkunder 
Arch Cave. I t  i s  s u g g e s t e d  t h a t  one  s h o u l d  l o o k  i n  t h e  f i r s t  i n s t a n c e  
f o r  s i t e s  e i t h e r  t o  t h e  nor th  o r  south  of t h e  s tudy area.  I f  people were  
t o  r e m a i n  g e n e r a l l y  w i t h i n  two h o u r s  of  t h e  b e l t  o f  l i m e s t o n e  t o w e r s  
which e s s e n t i a l l y  fo l lows Muldiva and Chi l lagoe  Creeks, they would have 
been a b l e  t o  e x p l o i t  a w i d e r  v a r i e t y  o f  b o t h  p l a n t  and a n i m a l  f o o d s .  
Water would no t  have been a problem i n  t h i s  k a r s t l c r e e k  c o r r i d o r  i n  most  
years ,  and t h e  towers themselves c e r t a i n l y  have provided s h e l t e r ,  and 
s p e c i f i c a l l y  i n  t h e  case of Walkunder Arch Cave, a q u i t e  s i z e a b l e ,  dry  
and w e l l  p r o t e c t e d  l o c a t i o n  i n  which t o  l i v e  f o r  e x t e n d e d  p e r i o d s .  
Beyond t h e  co r r idor ,  i n  e i t h e r  an e a s t e r l y  o r  w e s t e r l y  d i r e c t i o n ,  t h i s  
would n o t  b e  t h e  case .  Here  w a t e r  i s  n o t  a s  a v a i l a b l e ,  t h e  e u c a l y p t  
woodland does not  supply t h e  r i c h  resources  t h a t  t h e  tower  a r e a s  do and 
the re  a r e  fewer n a t u r a l  s h e l t e r s  (Figure 2). 

FUTURE RESEARCH 

F u t u r e  SCA r e s e a r c h  i n  t h e  C h i l l a g o e - P a l m e r v i l l e  a r e a  c o u l d  b e  
c a r r i e d  out  i n  one of  seve ra l  broad a reas .  F i r s t l y  i t  would be p o s s i b l e  
t o  improve t h e  r e s o l u t i o n  of t h e  p i c t u r e  of resources  t h a t  make up t h e  
p a r t i c u l a r  e c o l o g i c a l  zones  found i n  t h i s  s t u d y .  T h i s  would r e q u i r e  
v i s i t s  t o  t h e  a r e a  d u r i n g  d i f f e r e n t  s e a s o n s ,  p r e f e r a b l y  o v e r  s e v e r a l  
years. I n  t h i s  way one could develop a more accura te  approximation of 
s e a s o n a l  f l u c t u a t i o n s  i n  r e s o u r c e s .  A n o t h e r  a r e a  of  r e s e a r c h  a l r e a d y  
mentioned involves surveying t h e  annual  t e r r i t o r y  f o r  o t h e r  bas e-camp s 
i n  an a t tempt  t o  determine what i n t e r a c t i o n s  may have occurred between 
s i t e s  w i t h i n  t h i s  t e r r i t o r y  and beyond i n t o  t h e  annual  t e r r i t o r i e s  of 
neighbouring groups ( i f  such ex i s t ) .  

I t  would a l s o  be  p o s s i b l e  t o  t e s t  t h e  SCA model  by c h e c k i n g  f o r  
o the r  s i t e s  w i t h i n  t h e  one-hour and two-hour t e r r i t o r i e s ;  contemporary 
base-camps s h o u l d  n o t  b e  l o c a t e d  i n  e i t h e r  of  t h e s e  a r e a s  u n l e s s  t h e y  
were seasonal  and complementary t o  Walkunder Arch Cave. To a t t e m p t  a 
more d iachronic  a p p r a i s a l  a t  t h e  Walkunders, one could t e s t  f u r t h e r  some 
of the  models f o r  the  i n i t i a l  human c o l o n i s a t i o n  of Aus t ra l i a .  According 
t o  b o t h  Bowdler ' s  (1977) " c o a s t a l  c o l o n i s a t i o n "  model  and H o r t o n ' s  
(1981) "well watered woodland co lon i sa t ion"  model, Walkunder Arch Cave 
ought  n o t  t o  have  been o c c u p i e d  a t  t h e  h e i g h t  o f  t h e  l a s t  g l a c i a l ,  
18,000 - 14,000 years ago, when it  f a c t  i t  was. My own obse rva t ions  on 
t h e  d i v e r s i t y  and a p p a r e n t  r i c h n e s s  o f  t h e  Walkunder d i s t r i c t  t o d a y ,  
which might w e l l  appear a 'barren'  environment a t  f i r s t  g lance  t o  many 
Europeans, would suggest  t h a t  even w i t h  a somewhat more l i m i t e d  w a t e r  
supply Walkunder could s t i l l  have q u i t e  e a s i l y  s u p p o r t e d  a r e a s o n a b l e  
number of people during t h e  l a s t  g l a c i a l  maximum. The e x i s t e n c e  o f  such 
'oasis '  type niches,  i f  found i n  enough numbers, may make o t h e r  t h e o r i e s  
of co lon i sa t ion  possible.  
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Table 1. Useful P lan ts  of t he  Chillagoe Region compiled by t h e  author.  

BOTANICAL NAME COMMENTS JBCALITY CALENDAR 

Acacia b i & l l i i  
Acacia hoZoserica 
A Z s t a i a  a c t i m p h y t t a  
Ampetocissua g a r d e n e r i i  
Ant idema paruifoZiwn 

Young shoo ts  e a t e n  
F i sh  poison 
Medicinal 
? Native grape,  prob food. 
Prob. food. 5-6 s p e c i e s  ea ten  

Eucalypt  woodland 
Near wa te r  courses  A l l  y e a r  

I n  s h e l t e r  

B r a c h y c h i t a  a u a t r a t e  Probable food 
Seeds and r o o t s  
Probable food 
seeds and r o o t s  
Seeds e d i b l e ,  r o o t s  e d i b l e  
making s t r i n g ,  r o o t s  ea ten  
seeds ea ten ,  ve ry  popular  
Seeds, tubers  e d i b l e ,  water  
supply 

Well d ra ined  h i l l s i d e  
and sunny s i t e  
Well d r a i n e d  h i l l s i d e  
-and sunny s i t e  
Rocky l imes  tone 

t 

I, 

B r a c h y c h i t a  b a i  2 Z i  i 

Brachichi ton p a m d o m  M a r / ~ ~ r / ~ a ~  

Dry season 
Bmchich i ton  poputneus 

Seeds ea ten  raw, medicinal ,  
f r u i t  ea ten  i f  r i p e  
s t y p t i c  t r e e  
P r u i t  bur ied  before  being ea ten  
F r u i t  e d i b l e  
f r u i t  e d i b l e  
F r u i t  e d i b l e  
Poss ib le  food, o t h e r  sp.  ea ten  
Poss ib le  food, o t h e r  sp.  ea ten  
Poss ib le  food, o t h e r  sp. ea ten  
Tuber roas ted  
Leaves and shoo ts  e a t e n  raw 
Poss ib le  food, o t h e r  sp .  e a t e n  
Tubers roas ted  and e a t e n  
f r u i t  and tubers  e a t e n  
r o o t s  ea ten ,  b e r r i e s  n o t  ea ten  

Rocky ou tc rops ,  i n  
t h i c k e t s  

Oct. to May 

Widely a v a i l a b l e  

Open f o r e s t  
I, 

Carissa ova ta  
Cassia mimosoides 
Cassia o c c i d e n t a t i s  
Cissus adnata 
Cissus opaca 
Cissuo repens 
Cayrat ia  gmndndifolia 
Cayrat ia  t r i foZia  

Moist  rocky a r e a s  
I 

I I, 

I 

I, 

c losed  woodland 
very  sandy s o i l s  

P o s s i b l e  food, C. p h i l i & e n s i e  
ea ten  
P o s s i b l e  food, o t h e r  sp.  e a t e n  
Probable food 
Poss ib le  food, o t h e r  sp.  e a t e n  
Poss ib le  food, o t h e r  sp. e a t e n  
Pseudo-bulbs e a t e n  

CLemdordnmr tomentosum 
Cochtospenmmr g i t t i v r a e i i  
&~taZaria taburn i fo l i a  
m t a Z o r i a  trifoZiastmmr 
Cymbidium caniou&tum 

Widely a v a i l a b l e  

Eucalypt  woodland 

Poss ib le  food 
poss ib ly  medicinal  
Seeding shoo ts  e a t e n  
wate r  producers  
r o o t s  ea ten  raw 
Medicinal 
Medicinal n e c t a r  from f lowers  
Tree a t t r a c t s  t h e  ' l e v  s c a l e '  
Useful  t r e e ,  e s p e c i a l l y  b a r k  
P r u i t  e d i b l e  

Eucalypt  woodland A l l  y e a r  

P h u l  copwsa 
Ficus  in fec to r iu  
F icus  ob t iqua  oar ob t iqun  
PMue ob t iqua  v a r  p e t i o t a r i a  
FiOUQ o p p s i t a  
P k u a  pzotypoda 
PbUS IYICem)S~ 
P ious  v i r e n s  
P. v i r e m  v a r  eubtanoeokata 

A l l  f i g s  a r e  e d i b l e  
and a r e  usua l ly  good i n d i c a t o r s  
of  wa te r  

Rocky o u t c r o p s  
e s p e c i a l l y  i n  t h e  
l imes  tone  

F r u i t  and seeds  e d i b l e  
A l l  f i g s  e d i b l e  
of  ten good i n d i c a t o r s  
of  wa te r  

Poss ib ly  f r u i t  e d i b l e ,  o t h e r  
s p e c i e s  ea ten  
Plowers and n e c t a r  e d i b l e  
Nectar  poss ib ly  e a t e n  
Nectar  poss ib ly  e a t e n  
Nectar  poss ib ly  e a t e n  
Edible ,  medicinal  
b e r r i e s  e d i b l e ,  medicinal  
Flowers e d i b l e  
Seeds ea ten  
Poss ib le  food, o t h e r  sp.  e a t e n  
'Calendar p l a n t  ' 
'Calendar p l a n t ' ,  some is 
sometimes e a t e n  
F r u i t  d r i e d  and then e a t e n  
seeds ea ten  raw 
Probable food, o t h e r  sp.  e a t e n  

Widely a v a i l a b l e  

Open woodland 
I, 

t 

V t  I, 

Open f o r e s t  
I, 

Open f o r e s t  

Eucalypt  f o r e s t  Plowers in  A p r i l  
Flowers Apr/May 

B i l l y  country 
Open f o r e s t  

I ,  I, 
Flowers Mar/Apr 

Nectar  ea ten  Near o r  on l imestone 
pediments 



Table 1 continued. 
Marsdenia sp. Possible food, o the r  sp. eaten 
MeZakum acaciodes Many uses, i n c l  a v a t e r  supply 

Metateuca argentea Hany uses, i a c l  a water supply 
hfetateuca te- Nectar and water supply 

Useful t r e e  
hfetateuca. q u i n q ~ e n e ~ v k  Useful t r e e  
MeZaZeuax v i r id i f l o ra  Useful t r ee  

Useful and medicinal 
hbpinak o t i e f em Possible food, o ther  sp. eaten 

Rzdanus sp. Flesh eaten, seeds ea ten  
medicinal, edible,  useful  
F ru i t  eaten 
Medicinal, a contraceptive 
Possibly eaten, o the r  sp. edible 
.Frui t  eaten a f t e r  pounding 
Prui t  eaten 
Frui t  eaten rav o r  cooked, medic. 
f i s h  poison 
edible,  medicinal, useful  
Frui t  eaten 
Medicinal, f r u i t  eaten 
Possible .food, o ther  sp. eaten 
Frui t  and pulp eaten 

SoZanwn e l t ip t icum Fru i t  eaten 

f r u i t  eaLen 
Syzygiwn eucalyptoides F ru i t  poss. eaten, a s  o ther  sp. 

T e d n a t k  chi2 Zagoensis Al l  species probably eaten 
T e d m Z i a  plutyphy Zla 11 

T e d n a t i a  p t a typ tem 
I t  

T e n n i ~ Z k  sp. aff. c a r p e n t a i a e  " 
11 

Tribulus sp. Rootstock possibly edible  

Vigna cmrescens Rootstock eaten 

Xanthorrhoea sp. Growing point and nectar  edible 
Xy ZomeZwn pyrifome Seeds edible 

Aromd streams 
swamps and pans 

11 

11 Flowers in April 
I, 

Streams and pans tha t  Plovers Dec/Mar 
dry out 

I $8  I, 

Near streams 
11 II Frui t  r i p a s  Aug/Jan. 

In shady areas 
Rocky, undulating h i l l s  

Eucalypt fores t  Flowers Nov. to  Jan. 

Widely available 
t t  A l l  year 
I, 

Near watercourses 
" w d  on sandy areas Flowers Aug/Sept. 

Sheltered areas around 
rocky outcrops 
Hoist sheltered regions Hay to September 

Widely available 
11 

I 

I I 

Open woodland 

Hilly ground 




