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INTRODUCTION 

Today t h e  g o r g e  s y s t e m  o f  which C o l l e s s  C r e e k - i s  a  p a r t  i s  a n  
o a s i s ,  a  permanent s t ream system l i n e d  by t r o p i c a l -  g a l l e r y  f o r e s t  run- 
ning through semi-arid t e r r a i n .  Co l l e s s  Creek Cave i t s e l f  i s  c u r r e n t l y  
an o a s i s  of informat ion w i t h i n  t h e  a r c h a e o l o g i c a l  l i t e r a r y  deker t  of t h e  
Top End; no o t h e r  s i t e s  have ,been publ ished w i t h i n  a  500km rad ius .  Th i s  
paper  i s  a  p r e l i m i n a r y  r e p o r t U o n  t h e  a n a l y s i s  o f  s t o n e  a r t e f a c t s  f r o m  
the  cave. It i s  p re l iminary  i n  two senses. F i r s t ,  it a n a l y s e s  m a t e r i a l  
from only two t e s t  squares excavated i n  1979. Second, i t  d e s c r i b e s  o n l y  
a r t e f a c t  d e n s i t i e s ,  r a t e s  of d i s c a r d ,  a r t e f a c t  s i z e s ,  and t h e  p r o p o r -  
t i o n s  of  a r t e f a c t  t y p e s .  No a n a l y ~ i s ~ o f  s t o n e  w o r k i n g  t e c h n o l o g y  i s  
p r e s e n t e d .  T h i s  p a p e r  i s  concerned  o n l y  w i t h  c h r o n o l o g i c a l  c h a n g e s  
w i t h i n  t h e  c a v e ;  no a c c o u n t  i s  t a k e n  o f  s p a t i a l  v a r i a t i o n s  w i t h i n  t h e  
cave, o r  of r e l a t i o n s h i p s  t o  o t h e r  s i t e s .  

THE SETTING 

The s i t e  i s  located  i n  t h e  gul f  f a l l  zone of t h e  Barkly Table lands ,  
a p p r o x i m a t e l y  7km f rom where  t h e  t a b l e l a n d  a b r u p t l y  g i v e s  way t o  t h e  
C a r p e n t a r i a n  p l a i n   at. 1 3 8 ~ 2 6 '  E, Long. 18O42' s) .  A t  t h i s  p o i n t  
Col less  Creek f lows  through the  Cambrian. Thorntonia Limestone which i n  
f a c t  i s  a  d o l o m i t e ,  n o t  a  l i m e s t o n e .  C h e r t  f r o m  t h i s  and n e i g h b o u r i n g  
formation, t h e  Camooweal dolomite,  provides  t h e  on ly  raw m a t e r i a l  s u i t -  
ab le  f o r  s tone  a r t e f a c t  manufadture which can be obta ined n e a r  t h e  cave. 

. The c l o s e s t  non-cher t  r o c k  used  by A b o r i g i n e s  i n  t h e  a r e a  i s  t h e  
sandstone from t h e  Lawp H i l l  Formation, 2-3 km t o  t h e  north.  ~ b n - c h e r t  
s tone s u i t a b l e  f o r  producing chipped a r t e f a c t s  occurs  more than 20 km t o  
the  nor theas t  where greywackes and q u a r t z i t e s  crop out.  
. Col less  Creek f lows e a s t  i n t o  Lawn H i l l  Creek, which i n  t u r n  runs  

n o r t h  o n t o  t h e  C a r p e n t a r i a n  p l a i n  (F ig .  1 ) .  Both s t r e a m s  have  c u t  d e e p  
gorges i n  the  dolomite p la teau  through which they pass. Both s t r e a m s  a r e  
permanent  because  t h e y  a r e  f e d  f rom m a s s i v e  a q u i f e r s  u n d e r l y i n g  t h e  
Bark ly  T a b l e l a n d s .  Thus,  a l t h o u g h  t h e  r e g i o n  i s  s e m i - a r i d ,  r e c e i v i n g  
250-380mm of r a i n  per  year ,  Co l l e s s  Creek Gorge suppor t s  a  lush  g a l l e r y  
f o r e s t  of  t r o p i c a l  v e g e t a t i o n  (eg. L i v i s t o n a ,  Pandanus ,  Macrozamia ,  
~ e l a l e u c a )  . . 



PALAEOENVIRONMENTS 

T h e r e  i s  l i t t l e  d i r e c t  e v i d e n c e  f o r  e n v i r o n m e n t a l  c o n d i t i o n s  i n  
n o r t h e r n  A u s t r a l i a  over  t h e  l a s t  50,000 years. The l i m i t e d  evidence a t  
Lake Woods a n d  Lake Gregory ,  i n  t h e  NT and WA r e s p e c t i v e l y ,  s u g g e s t s  
t h a t  t h e  l a k e s  were v e r y  much l a r g e r  t h a n  now a t  some s t a g e  p r i o r  t o  
26,000 y e a r s  ago  ( ~ o w l e r  1983a).  Bowler  (1983a:5) p r o p o s e s  t h a t  t h i s  
decreased wa te r  stress r e s u l t e d  from an increased prec ip i ta t ion/evapora-  
t i o n  r a t i o ,  perhaps f i v e  t imes  g r e a t e r  than today. This i n t e r p r e t a t i o n  
i s  g e n e r a l l y  s u p p o r t e d  by e v i d e n c e  f rom C o l l e s s  Creek Cave i t s e l f  
( ~ u ~ h e s  1983) which i s  discussed below. By analogy wi th  southern Aust- 
r a l i a n  i n  t h e  same p e r i o d  c o n d i t i o n s  w e r e  p r o b a b l y  c o o l e r  and w e t t e r  
than today ( ~ o w l e r  1976; Bowler 1983b). 

The evidence  from Lake Woods and Lake Gregory, again supported by 
d a t a  from C o l l e s s  Creek Cave, sugges t s  t h a t  from around 25,000 years ago 
u n t i l  a b o u t  14 ,000 y e a r s  ago t h e r e  was a change t o  d r i e r  c o n d i t i o n s  
( ~ o w l e r  1983c ;  Hughes 1983). By a n a l o g y  w i t h  s o u t h e r n  A u s t r a l i a  t h e  
d e s s i c a t i o n  peaked around 18-15,000 years  BP ( ~ o w l e r  1983d, 1976:67-73). 
A f t e r  14,000 yea r s  BP t h e  c l i m a t e  amel iora ted  and r a i n f a l l  and temper- 
a t u r e  r e t u r n e d  t o  more o r  l e s s  t h e i r  p resen t  regime. 

I n  a s s e s s i n g  p a l a e o c l i m a t i c  change i n  t h e  Co l l e s s  Creek a r e a  it i s  
necessa ry  t o  d i f f e r e n t i a t e  t h e  environmental  h i s t o r y  of t h e  gorge from 
t h a t  of t h e  surrounding upland a reas .  During h i s  t o r  i c  droughts Col l e s  s 
Creek and Lawn H i l l  Creek continued t o  f low because they a r e  dependent 
on t h e  underground r e s e r v o i r  t o  t h e  south  a s  w e l l  a s  on s u r f a c e  runoff. 
It  i s  l i k e l y  t h a t  a  s i m i l a r  s i t u a t i o n  appl ied  i n  t h e  pas t  and t h a t  even 
i n  t h e  v e r y  a r i d  p e r i o d  f rom 22,000 t o  14,000 BP t h e r e  would have been 
wa te r  a v a i l a b l e  i n  t h e  gorges. Also, lower evapora t ion  r a t e s  a t  t h e  t ime 
may have a i d e d  i n  r e t a i n i n g  water  i n  t h e  gorge system. This  suggest ion 
i s  suppor ted  by t h e  e x i s t e n c e  of r e l i c t  spec ies  of t r o p i c a l  p l a n t s ,  such 
a s  L i v i s t o n a  and Macrozamia, which have survived i n  the  sanctuary of the  
g o r g e s  f o r  many h u n d r e d s  o f  m i l l e n i a .  F a u n a l  r e m a i n s  found i n  C o l l e s s  
Creek Cave between 18,000 and 14,000 BPS such a s  f reshwater  mussel, f i s h  
and t u r t l e  a l s o  i n d i c a t e  t h e  e x i s t e n c e  of water  i n  t h e  gorges a t  these  
t imes.  Whether t h a t  wa te r  flowed permanently o r  only  p e r i o d i c a l l y  i s  a  
ques t ion  t h a t  cannot  be answered a t  present .  Before and a f t e r  the  Late  
P l e i s t o c e n e  a r i d  p h a s e ,  r a i n f a l l  was p r o b a b l y  more f r e q u e n t  and 
c o n s e q u e n t l y  s t r e a m  f l o w s  somewhat l i k e  t h o s e  'of t o d a y  c o u l d  be 
expected.  

Unlike t h e  gorges,  t h e  ad jacen t  p la t eau  a reas  a r e  wafered s o l e l y  by 
p r e c i p i t a t i o n  and a r e  t h e r e f o r e  more s e n s i t i v e  t o  c l i m a t i c  change. Today 
t h e  p l a t e a u  i s  a s e m i - a r i d  g r a s s l a n d  which r e c e i v e s  w a t e r  o n l y  i n  a  
s h o r t  summer wet season. Hughes (1983) has  argued t h a t  changes i n  runoff 
i n t o  C o l l e s s  Creek  Cave r e f l e c t e d  changes  i n  a b s o l u t e  r a t h e r  t h a n  e f -  
f e c t i v e  r a i n f a l l .  A s  t h e  water  e n t e r i n g  t h e  cave passes through v e r t i c a l  
f i s s u r e s  connected t o  t h e  p la teau  above, t h e  hydrologic h i s t o r y  of t h e  
cave can be taken a s  a  r e l i a b l e  i n d i c a t o r  of absolute  p r e c i p i t a t i o n  on 
t h e  p l a t e a u .  Us ing  t h i s  a rgument  Hughes (1983) p o s t u l a t e d  t h a t  a  wet  
p e r i o d  s o m e t i m e  p r i o r  t o  18,000 BP was a r e s u l t  of h i g h e r  a b s o l u t e  
r a i n f a l l  t han  today. Following t h a t  wet phase was a d r i e r  period which 
p r e s u m a b l y  became mos t  a r i d  be tween  18,000 BP and abou t  14,000 BP. 
Hughes (1983)  a l s o  n o t e d  t h a t  t o d a y  t h e  c a t c h m e n t  a r e a  f o r  f i s s u r e s  
l e a d i n g  t o  t h e  c a v e  c o n s i s t s  o f  b a r e  r o c k  w i t h  t r u n c a t e d  remnan t s  of 
s o i l s ;  whereas t h e  cave a lone  con ta ins  t h i r t y  t o  f o r t y  cubic metres of 
sediment de r ived  from t h a t  catchment. I t  i s  t h e r e f o r e  poss ib le  t h a t  the  





l a s t  20-30,000 y e a r s  h a s  s e e n  a  p r o g r e s s i v e  d e n u d a t i o n  o f  s o i l  on t h e  
p l a t e a u ,  a t  l e a s t  i n  t h e  v i c i n i t y  of the  cave, and assoc ia ted  changes in 
f l o r a l  communities. Changes i n  s o i l  and p lan t  cover,  i n  a s soc ia t ion  
w i t h  v a r i a t i o n s  i n  r a i n f a l l  and temperature,  must have produced dramatic 
envi ronmenta l  change on t h e  p la teau ,  from a  s i t u a t i o n  wi th  deeper and 
more  e x t e n s i v e  s o i l  c o v e r  and p e r h a p s  open f o r e s t s  under  a  w e t t e r  
c l i m a t i c  regime p r i o r  t o  18,000 BP, t o  an a r i d  landscape between about 
18,000 and 14,000 BP, a m e l i o r a t i n g  g radua l ly  u n t i l  t h e  present  (cf. Nix 
and Kalma 1972) .  C o l l e s s  Creek Cave c o n t a i n s  e v i d e n c e  f o r  human occu- 
p a t  i o n  throughout t h i s  period.  

The a r i d  phase i n  p a r t i c u l a r  was probably s t r e s s f u l  on both humans 
and t h e  e n v i r o n m e n t .  I t  i s  t h o u g h t  t h a t  t h e  c l i m a t i c  and h y d r o l o g i c a l  
zones of c e n t r a l  nor the rn  A u s t r a l i a  were compressed northward towards 
t h e  Gulf  o f  C a r p e n t a r i a ( ~ i x  and Kalma 1972). C o l l e s s  Creek would have 
l a i n  w i t h i n  an expanded a r i d  zone r a t h e r  than i n  t h e  semi-arid t r o p i c a l  
s a v a n n a  a s  i t  d o e s  t o d a y .  Bowler  h a s  s u g g e s t e d  t h a t  t h e  g r e a t e s t  
m o b i l i t y  i n  t h e s e  environmental  boundaries occurred i n  t h e  c l i m a t i c a l l y  
s e n s i t i v e  semi-arid zones. Thus, t h e  fo l lowing hypothesis:  

... w i t h i n  t h e s e  r eg ions  t h e  changes would probably have 
been  s u f f i c i e n t  t o  i n d u c e  s i g n i f i c a n t  and,  h o p e f u l l y ,  
d e t e c t a b l e  changes i n  t h e  d i s t r i b u t i o n  and adap ta t ion  of 
human populat ions.  I n  t h e  semi-ar i d  zone the  a l t  e r n a t  ion 
of p e r i o d s  of increased p roduc t iv i ty  wi th  more d e s e r t i c  
cond i t ions  would have imposed considerable  s t r e s s  on the  
p o p u l a t i o n .  (Bowler 1976:75). 

The Lawn H i l l  r e g i o n  p r o v i d e s  a  s i t u a t i o n  i n  which t o  t e s t  t h i s  
p r o p o s i t i o n .  The p o t e n t i a l  o f  t h i s  a r e a  i s  made even more s t r i k i n g  by 
t h e  c o n t r a s t  between gorge and plateau.  

COLLESS CREEK CAVE 

C o l l e s s  Creek Cave f a c e s  e a s t  i n t o  a  smal l  t r i b u t a r y  v a l l e y  on the  
sou the rn  s i d e  of Co l l e s s  Creek Gorge. The cave i s  15m above the  l e v e l  of 
t h e  c r e e k ,  a t  t h e  t o p  o f  a  s t e e p  s c r e e  s l o p e ,  and a t  t h e  b a s e  o f  a 15m 
h i g h  v e r t i c a l  c l i f f .  The cave i t s e l f  i s  7m wide, 2m high and extends 12m 

- i n t o  t h e  c l i f f  f a c e .  A p l a n  o f  t h e  s i t e ,  t o g e t h e r  w i t h  t h e  l o c a t i o n  of  
f o u r  t e s t  s q u a r e s  e x c a v a t e d  i n  1979,  i s  g i v e n  i n  F i g u r e  2. The cave  
f l o o r  i s  v e n e e r e d  w i t h  a  l a g  o f  g r a v e l  and a r t e f a c t s  and t h e r e  a r e  
s e v e r a l  l a r g e  blocks of roof f a l l  pro t ruding from t h e  deposi t .  

I n  1979 P h i l  Hughes and Ken Aplin excavated four  50 x  50cm squares. 
Two (P46 and 446) were loca ted  a t  t h e  r e a r  of the  s h e l t e r  where animal 
d i s t u r b a n c e  had revealed  a 30cm v e r t i c a l  s e c t i o n  i n  t h e  deposi t .  Another 
t w o  s q u a r e s  ( ~ 3 9  and U39) w e r e  dug on t h e  n o r t h e r n  s i d e  of  t h e  cave  
w h e r e  no d i s t u r b a n c e  had o c c u r r e d .  Al though  I have  s i n c e  e x c a v a t e d  a  
f u r t h e r  t e n  squares  I s h a l l  r e s t r i c t  my comments here  t o  the  two i n i t i a l  
tes t  squares  Hughes and Apl in  dug a t  t h e  back of t h e  cave ( ~ 4 6  and 4461, 
a s  t h e s e  a r e  t h e  only  ones  analysed a t  t h e  moment. 



Figure. 2. Floor plan of Colless Creek Cave showing the squares 
excavated in  1979 



STRATIGRAPHY 

I n  a l l ,  f o u r  s q u a r e s  t h e  same s t r a t i g r a p h i c  sequence  was found. 
Hughes and  ~ a ~ e e  have  d i s c u s s e d  t h e  h i s t o r y  o f  s e d i m e n t  a c c u m u l a t i o n  
e l sewhere  ( ~ u g h e s  1983; Magee and Hughes 1982). Only a  summary of t h e i r  
arguments is provided here.  Hughes i d e n t i f i e s  two d i s t i n c t  l aye r s  separ- 
a t e d  by a  g r a v e l  l a g  ( s e e  F i g  3).  The u p p e r  l a y e r ,  U n i t  A ,  c o n s i s t s  of  
d o l o m i t e  g r a v e l ,  d e r i v e d  f r o m  r o o f  f a l l ,  i n  a  , d a r k  brown ( 1 0 ~ ~  4/31 
sandy m a t r i x  made up of p e d o r e l i c t s  of ca lcareous  c l a y  and quar t z  g r a i n s  
w i t h  c l a y  r i c h  cu tans  (Magee and Hughes 1982). 

U n i t  B,  t h e  l a y e r  b e l o w  t h e  g r a v e l  l a g ,  c o n s i s t s  o f  r e d d i s h  brown 
( ~ Y R  4/41 sediment conta in ing o c c a s i o n a l  f r a g m e n t s  o f  d o l o m i t e  g r a v e l  
and nodules of secondary carbonate.  A s m a l l  percentage of gravel ,  p lus  
q u a r t z  g r a i n s  and p e d o r e l i c t s ,  a r e  found i n  a l m a t r i x  of w e l l  organised 
i ron- r i ch  ca lca reous  c l a y  which inc ludes  cutans  and secondary carbonate 
p r e c i p i t a t e d  i n  vo ids  and around g r a i n s  ( ~ a g e e  and Hughes 1982). 

Magee and Hughes (1982) argue t h a t ,  w i t h  t h e  except ion  of roof - fa l l  
and c u l t u r a l  m a t e r i a l , '  most of  t h e  deposi t  has  en te red  t h e  cave through 
f i s s u r e s  a t  t h e  r e a r .  The s o u r c e  o f  t h i s  s e d i m e n t  a p p e a r s  t o  be  c l a y -  
r i c h  s o i l  found  on  t h e  p l a t e a u  above t h e  cave.  They s u g g e s t  t h a t  t h e  
o r i g i n  o f  t h e  m a t r i x  o f  b o t h  U n i t s  A and B i s  s u b s t a n t i a l l y  t h e  same, 
and t h a t  t h e  d i f f e r e n c e s  between them a r e  l a r g e l y  a  r e s u l t  of prolonged 
i n  s i t u  weather ing  of Unit B. The main evidence given i n  support of t h i s  -- 
i s  t h e  d e s t r u c t i o n  of p e d o r e l i c t s  and t h e  r eo rgan iza t ion  of m a t e r i a l  t o  
f o r m  t h e  m a t r i x  s e e n  i n  U n i t  B (Hughes 1983:60). O t h e r  s u p p o r t  comes 
f r o m  t h e  h i g h l y  d e g r a d e d  c o n d i t i o n  o f  t h e  s t o n e  a r t e f a c t s  and bone 
f ragments  i n  Unit B. Hughes conclusion about Unit B was t h a t ,  

The r e l a t i v e l y  h i g h  d e g r e e  of  pedogen ic  o r g a n i s a t i o n  
i n d i c a t e s  cons ide rab le  weathering of t h e  deposi t  over  a  
l o n g  p e r i o d  o f  t i m e  u n d e r  much wetter  c o n d i t i o n s  t h a n  
today .  ( ~ u g h e s  1983:61). 

Although t h i s  s t r a t i g r a p h i c  sequence occurs i n  a l l  t renches  excav- 
a t e d  i n  t h e  c a v e  U n i t  A i s  n o t  r e p r e s e n t e d  i n  s q u a r e  446 a s  a n i m a l  
d i s t u r b a n c e  and w a t e r  have removed t h e  upper 25cm of sediment t o  expose 
t h e  g r a v e l  l a g  s e p a r a t i n g  t h e  two s t r a t a .  Hughes used t h i s  t o  advantage 
by e x c a v a t i n g  446 and o b t a i n i n g  a  sample  o f  U n i t  B w i t h o u t  hav ing  t o  
remove t h e  over l ay ing  m a t e r i a l .  Table 1 shows t h e  c o r r e l a t i o n  between 
t h e  s p i t s  i n  446 and those  i n  P46. 

AGE OF THE DEPOSIT 

The d e p o s i t  was dated us ing  C14 determinat ions  on f reshwate r  mussel 
s h e l l s .  Because  o f  a n  a b s e n c e  o f  s h e l l  i n  U n i t  B o n l y  t h e  upper  l a y e r  
has  been dated. I n  o rde r  t o  check t h e  r e l i a b i l i t y  of t h e  s h e l l  m a t e r i a l  
f o r  d a t i n g ,  a  s a m p l e  o f  l i v i n g  m u s s e l s  was c o l l e c t e d  and t h e i r  s h e l l s  
t e s t e d  f o r  C14 a c t i v i t y .  The r e s u l t ,  99.3 2 1.0% (ANU 24441, i n d i c a t e s  
t h a t  t h e  d a t e s  a r e  r e l a t i v e l y  a c c u r a t e  and t h a t  a g e  e s t i m a t e s  a r e  un- 
l i k e l y  t o  b e  more  t h a n  1000 y e a r s  g r e a t e r  t h a n  t h e  t r u e  a g e s  of  t h e  
s h e l l s  ( ~ a g e e  and Hughes 1982).  Samples  of  s h e l l s  have  a l s o  been 
analysed by x-ray d e f r a c t i o n  techniques t o  determine whether any re- 
c r y s t a l i s a t i o n  o f  t h e  c a r b o n a t e  h a s  o c c u r r e d  ( ~ . ~ . ~ u g h e s  p e r s  com). No 
evidence  f o r  r e c r y s t a l i s a t i o n  has been observed. 





Four d a t e s  ob ta ined  from P46 and two f u r t h e r  d a t e s  from U39 and T39 
g i v e  a n  i n t e r n a l l y  c o n s i s t e n t  ch rono logy ,  a g e  i n c r e a s i n g  w i t h  dep th  
 able 2). T h r e e  a g e  e s t i m a t e s  i n  t h r e e  d i f f e r e n t  s q u a r e s  ( ~ 4 6 1 1 0 ,  
~ 3 9 1 5 ,  ~ 3 9 1 6 )  g i v e  r o u g h l y  t h e  same d a t e  f o r  t h e  i n i t i a t i o n  of  Uni t  A 
sediment accumulat ion,  thereby support ing t h e  use fu lness  of t h i s  s e r i e s  
of da tes .  The v a r i a t i o n  i n  these  determinat ions  (ANU 2331, ANU 2509, ANU 
2508) may r e s u l t  from two f a c t o r s  i n  a d d i t i o n  t o  any inherent  v a r i a b i l -  
i t y  i n  t h e  a g e  e s t i m a t e s .  F i r s t ,  t h e  s p i t s  i n  U39 and T39 presumably  
cover a  l a r g e  amount of t ime  and t h e  age e s t i m a t e  f o r  any s p i t  may only 
be  t h e  m i d p o i n t  o f  t h e  t i m e  spanned by t h a t  s p i t .  Thus, i t  i s  n o t  
s u r p r i s i n g  t h a t  t h e  e s t i m a t e s  f o r  ~ 3 9 1 5  and ~ 3 9 1 6  a r e  s l i g h t l y  l e s s  than 
t h e  P46 de te rmina t ion  of t h e  same event. I n  add i t ion ,  the  da te  i n  T39 i s  
from t h e  second lowes t  s p i t  i n  Unit A. Although t h e  lowest  s p i t  ( ~ 3 9 1 7 )  
p o s s e s s e d  a  s m a l l  q u a n t i t y  o f  s h e l l  i t  was h i g h l y  f r a g m e n t e d  and de- 
g r a d e d  and  u n l i k e l y  t o  p r o d u c e  s u f f i c i e n t  d a t e a b l e  m a t e r i a l .  Second, 
a l though t h e  beginning of  Unit A accumulation should be broadly contemp- 
o r a r y  a c r o s s  t h e  cave f l o o r  it need not  be p r e c i s e l y  so. The t h r e e  da tes  
a r e  t h u s  l e s s  i n  c o n f l i c t  than f i r s t  impressions may indica te .  

Table 2. Radiocarbon d a t e s  from Col les s  Creek Cave ( ~ u g h e s  1983) 

S q u a r e / s p i t  L a b  No. Age (b.p.) D e p t h  b e l o w  
Surf ace 

~ 4 6 1 2  ANU 2330 5070 2 250 3  cm 
~ 4 6 1 5  ANU 2507 13620 + 160 1 Ocm 
~ 4 6 1 8  ANU 2506 141 50 -, 160 19cm 
~ 4 6 1 1 0  ANU 2331 17290 2 470 27cm 

-m%'T ANU 2509 15820 2 190 14cm 
~ 3 9 1 6  ANU 2508 16170 + 260 20cm 

  gel depth c u r v e s  c a n n o t  b e  c o n s t r u c t e d  f o r  ~ 3 9  and U39 because  a  
pe r iod  of 17,000 y e a r s  i s  compressed i n t o  only  15cm of deposi t  which was 
excavated i n  only 4-5 s p i t s ,  each of which t h e r e f o r e  covers a  consider- 
a b l e  t i m e  span. However, t h e  P46 sequence does a l low the  -cons t ruc t  ion of 
a  depthlage  curve ( ~ i g u r e  4). Ext rapola t ing  from t h i s  curve, age ranges 
w e r e  a s s i g n e d  t o  t h e  s p i t s   able 3). These a g e  r a n g e s  a r e  a s  p r e c i s e  
a s  t h e  d a t a  p e r m i t s .  I t  s h o u l d  be  n o t e d ,  however ,  t h a t  t h e  d a t e s  from 
~ 4 6 1 5  and ~ 4 6 1 8  a r e  s o  c l o s e  t h a t  t h e  age -dep th  c u r v e  a t  t h i s  p o i n t  i s  
n e a r l y  v e r t i c a l ,  and t h e  t i m e  span  of s p i t s  ~ 4 6 1 5 - 8  i s  c o m p a r a t i v e l y  
s h o r t .  S p i t s  6  and 7  w e r e  v i r t u a l l y  con tempora ry  and s o  were  combined 
f o r  a l l  analyses.  The same problem i s  found t o  a  l e s s e r  e x t e n t  i n  s p i t s  
~ 4 6 1 6 - 7  and ~ 4 6 1 8 ;  i e .  t h e  c a l c u l a t e d  a g e  r a n g e  of t h e  s p i t s  i s  n o t  
l a r g e  compared t o  t h e  s tandard  dev ia t ion  assoc ia ted  wi th  t h e  radiocarbon 
determinat ions .  Although it i s  p o s s i b l e  t o  e l i m i n a t e  these  doubts simply 
by combining s p i t s ,  t h e  chronologica l  change i n  a r t e f a c t s  remains the  
same even i f  s p i t s  a r e  combined. Thus, t h e  analyses  t o  fo l low a r e  pre- 
sented  us ing  t h e  s p i t s  ass igned ages i n  Table 3. 

Although e r r o r s  a r e  l i k e l y  t o  occur i n  t h i s  s o r t  of ca lcu la t ion ,  it 
i s  apparent  t h a t  sed imenta t ion  during t h e  per iod  17,000 t o  13,500 BP was 
much more r a p i d  than  a t  l a t e r  periods. This  depthlage curve w i l l  be used 
l a t e r  i n  t h e  paper t o  e s t i m a t e  a r t e f a c t  d i sca rd  r a t e s .  



. 4 .  Depth Spit 

. . 
Figure 4. Ageldepth curve f o r  P46 . 

Table 3. Age range of each s p i t  i n  P46 . . 

Sp i t  Age (years  bep. )  Time Represented ~ g / l O O ~ r s .  

2450 y r s  
4850 y r s  
1450 y r s  
3100 y r s  
1775 y r s  

175 y r s  
700 y r s  

1400 y r s  
1390 y r s  

ARTEFACT IDENTIFICATION 

Although t he  methods used i n  t h e  s tone  ana ly s i s  w i l l  be presented 
i n  d e t a i l  a t  a  ' l a t e r  date  a b r i e f  s t a tement  i s  necessary here.  Fragments 
of stone w'ere i d e n t i f i e d  as  a r t e f a c t s *  only  when t h e  i d e n t i f i c a t i o n  was 
p o s i t i v e .  O b j e c t s  were  o n l y  c a l l e d  a r t e f a c t s  i f  t h e y  p o s s e s s e d  one o r  
more of the  following cha rac t e r i s t i c s :  

1, A pos i t i ve  o r  negative r i n g  crack. 
2. 'A d i s t i n c t  pos i t i ve  o r  negat ive  bulb  of force.  
3. A d e f i n i t e  e r a i l l u r e  s ca r  i n  an appropr ia te  p o s i t i o n  

beneath a platform. 
4. Def ini te  remnants of f l a k e  s c a r s  (eg., do r s a l  s c a r s  & r idges ) .  



These  t r a i t s  w e r e  c h o s e n  b e c a u s e  t h e y  i n d i c a t e  t h e  a p p l i c a t i o n . o f  an 
e x t e r n a l  f o r c e  t o  a  core. 

Four  t y p e s  o f  a r t e f a c t s  w e r e  i d e n t i f i e d .  They were  d e f i n e d  a s  
f  01 lows : ' 

1 

Flake: Th i s  i s  t h e  p i e c e  of rock s t r u c k  o f f  a  core. It e x h i b i t s  a  s e t  of 
c h a r a c t e r i s t i c s  which i n d i c a t e s  t h a t  i t  has been st.ruck, The most indic- 
a t i v e  of t h e s e  a r e  r ingcracks  which show where t h e  hammer h i t  t h e  core. 
The v e n t r a l  s u r f a c e  may a l s o  be deformed i n  p a r t i c u l a r  ways, f o r  example 
a  bulb  o r  e r a i l l u r e  scar .  

Core :  A p i e c e  o f  s t o n e  w i t h  one  o r  more n e g a t i v e  f l a k e  s c a r s  b u t  no 
p o s i t i v e  f l a k e  sca r s .  

Retouched Flake: A f l a k e  which has had f l a k e s  removed from it ,  iden t i -  
f i e d  by f l a k e  s c a r s  o n t o  t h e  v e n t r a l  f a c e  a n d / o r  d e r i v i n g  from t h e  
v e n t r a l  surface .  

Flaked Piece:  This  i s  a  chipped a r t e f a c t  which cannot be c l a s s i f i e d  a s  a  
f l a k e ,  c o r e ,  o r  r e t o u c h e d  f l a k e .  The r e a s o n  'it c a n n o t  be* p l p c e d  i n  one 
of t h e s e  ' c lasses  i s  t h a t  t h e  de f in ing  ' a t t r i b u t e s  a r e  missing. This o f t e n  
happens when a  p iece  of s t o n e  which has n e g i t i v e  f l a k e  s c a r s  a l s o  con- 
t a i n s  a  number of i n c i p i e n t  f r a c t u r e  p la ins .  ' ~ r t e f a c t  s '  which a r e  heavily 
weathered o r  which have been s h a t t e r e d  i n  a  f i r e  a r e  d i f f i c u l t  t o  cate- 
g o r i s e  and a r e  o f t e n  on ly  i d e n t i f i a b l e  t o  t h i s  level .  Rather than gues- 
s i n g  w h e t h e r  an  a r t e f a c t  i s  a  c o r e  o r  a  f l a k e  I have  p r o v i d e d , t h i s  
'uncertain' category. Note, however, t h a t  t h i s  c l a s s  was used a s  a l a s t  
r e s o r t ,  o n l y  when a n  a r t e f a c t  was d e f i n i t e l y  c h i p p e d  b u t  c o u l d  n o t  be 
placed i n  another  group, 

T h e r e  a r e  s e v e r a l  r e a s o n s  why i t  i s  n e c e s s a r y  t o  s u b d i v i d e  t h e  
a r t e f a c t s  i n t o  t h e s e  g r o u p s . E a c h  group i s  t e c h n o l o g i c a l l y  d i f f e r e n t ,  
t h a t  i s ,  each i s  a  d i f f e r e n t  product of knapping behaviours and f r a c t u r e  
p a t t e r n s .  C o n s e q u e n t l y ,  t h i s  c l a s s i f i c a t i o n  p r p v i d e s  a  g r e a t  d e a l  of  
in fo rmat ion  about t h e  human behaviour which crea ted '  t h e  assemblage'. More 
impor tant  i s  t h e  f a c t  t h a t  p a r t i c u l a r  a t t r i b u t e s  can be measured on some 
a r t e f a c t  types  but  n o t  , o t h e r s  (eg. you cannot examine t h e  v e n t r a l  sur- 
f a c e  of a  core) ,  and t h a t  measuring t h e  same behaviour on two d i f f e r e n t  
a r t e f a c t  types  may-require  d k f f e r e n t  measurements. - .  

A f u r t h e r  ca tegory ,  l'Non-diagnostic l1 (ND), was provi'ded for .  This 
r e f e r s  t o  f r a g m e n t s  o f  c h e r t  which  migh t  haverbeen produced by s t o n e  
working b u t  which could n o t  be d e f i n i t e l y  iden ' t i f i ed  a s  a r t g f a c t s .  ~ h e i e  
w e r e  u s u a l l y  s m a l l  c u b e s  o r  rhombs o f  c h e r t  w i t h  f l a t  f a c e s  caused by 
s p l i t t i n g  a l o n g  i n c i p i e n t  f r a c t u r e  p l a n e s  which  r u n  t h r o u g h  t h e  
m a t e r i a l .  Many o f  t h e s e  n o n - d i a g n o s t i c  p i e c e s  may b e  t h e  r e s u l t  of 
n a t u r a l  s h a t t e r i n g  o f  c h e r t  b l o c k s  (remember t h i s  i s  a  cave  i n  c h e r t  
bear ing  dolomite).  Never theless ,  it is poss ib le  t h a t  a  propor t ion  of t h e  
ND f r a g m e n t s  found  i n  e a c h  s p i t  a r e  t h e  d i r e c t  r e s u l t  of  human a c t i v -  
i t i e s .  Th i s  proposal  w i l l  be d iscussed l a t e r  i n  t h e  paper. 

The t y p e  o f  r a w  m a t e r i a l  used  i n  a r t e f a c t  m a n u f a c t u r e  was a l s o  
recorded. The aim of s tudying raw m a t e r i a l s  was t o  d iscover  t h e  numbers 
of  a r t e f a c t s  made on non-local  rocks  which were imported t o  the  s i t e .  To 
t h i s  end a r t e f a c t  raw m a t e r i a l s  were c l a s s i f i e d  a s  e i t h e r  l o c a l l y  ava i l -  
a b l e  (found w i t h i n  3km of t h e  cave) o r  not  l o c a l l y  a v a i l a b l e  (found more 
t h a n  3km f r o m  t h e  cave) .  C h e r t  and l i m e s t o n e  c a n  be o b t a i n e d  l o c a l l y .  
Greywackes, sandstones,  q u a r t z i t e s  and s i l c r e t e s  a r e  no t  found c lose  t o  
t h e  cave, and were c o l l e c t i v e l y  l a b e l l e d  a s  non-local. 



s q u a r e s  P46 i n d  446 9 i e l d e d  3,289 a r t e f a c t s ,  o f  which 2,341 came 
from Uni t  A. The r ema in ing  948 a r t e f a c t s  were  r e c o v e r e d  f rom U n i t  B 
(including t h e  gravel  lag). 

Chronological changes ,"in a r t e f a c t  dkns i t  i e s  a r e  giveli i n  Tables  4 
and 5. Densi t ies  were express'ed i n  two ways. F i r s t ,  t h e  number of a r t e -  
f ad t s  per kilogram of sediment '  was ca lcu la ted  using t h e  weight of a l l  
sed iment  under 5cm ( v e r y " l i t t 1 e  of t h e  depo ' s i t  i s  'co'arser t h a n  5cm). 
Second, t h e  number of  a r t e f a c t s  pe r  c u b i c  m e t r e  of  d e p o s i t  was c a l c u -  
lated. Temporal changes i n  a r t e f a c t  d e n s i t i e s  a r e ( s i m i 1 a r  f o r  both types  
of densi ty  calcula t ion:  

Artefact  dens i t i e s  a re  high i n  t he  top  few s p i t s  of t h e  deposi t  and 
t h e y  d e c l i n e  r a p i d l y  w i t h  dep th  u n t i l  ~ 4 6 1 1 0  and ~ 4 6 1 1 1 ,  where  t h e  
density becomes much higher again. This inc rease  i s  p r ~ b a b l y ~ r e l a t e d  t o  
t h e  c o n c e n t r a t i n g  e f f e c t  o f ' e r o s i o n a l  p r o c e s s e s  which c r e a t e d  a  l a g  
deposit a t  t h i s  point. Below t h i s ,  i n  Unit B, d e n s i t i e s  dec l i ne  s t e a d i l y  
u n t i l  t hey  a r e  c o n s i s t e n t l y  a t  o r  below 1 a r t e f a c t l k g  of  s e d i m e n t ,  o r  
2000 a r t e f a c t s / c u b i c , m e t r e .  When d e n s i t i e s  a r e  e x p r e s s e d  a s  n /kg  t h e  
h i g h e s t  d e k s i t y  i s  a'e t h e  t o p  of  t h e  d e p o s i t ,  whe rea s  when d e n s i t y  i s  
expressed  a s  n l c u b i c  me t r e  i t  i s  h i g h e s t  a t  ~ 4 6 1 1 0 .  I t  shou ld  be n o t e d  
t ha t  dens i t i e s  have l i t t l e  meaning un less  t h e  length of t ime  over which 
the  a r t e f a c t s  accumulated i s  taken i n t o  account. When t h i s  c a l c u l a t i o n  
is.made a  very d i f f e r e n t  p i c tu r e  appears. 

As exp l a ined  p r e v i o u s l y  o n l y  t h e  s p i t s  i n  Un i t  A i n  P46 can  be  
adequately dated by reference t o  an ageldepth c tk ie .  Thus it i s  only  t h e  
pe r iod  between 17,000 BP a n d . t h e  p r e s e n t  f o r  which a r t e f a c t  d i s c a r d  
r a t e s  can be c a l c u l a t e d .  A t  t h e  moment t h i s  i n f o r m a t i o n  i s  a v a i l a b l e  
only f o r  thd a rea  a t  t he  r e a r  of the  cave, near  P46. 

Using t h e  ages previously i n f e r r e d . f o r  each s p i t  i n  P46 t h e  chrono- 
l o g i c a l  changes i n  a r t e f a c t  d i s c a r d  r a t e s  were  c a l c u l a t e d .  F i g u r e .  5  
shows t ha t  ' the -d i scard  r a t e  i s  highly var iab le .  One pa t t e rn  t h a t  i s  ve ry  
c l ea r '  i s  t ha t  t h e  discard ;ate was r e l i t i v e l y  low over t h e  l a s t  13,500 
y e a r s  BP and much h i g h e r  i n  t h e  p r e c e d i n g  3500 y e a r s .  As men t ioned  
e a r l i e r ;  t h i s  p a t t e r n , i s  t h e ' i a m e  even i f  s p i t s  a r e  grouped t o g e t h e r  
( s ee  Table  6). 

Archaeologists have used a r t e f a c t  d i s ca rd  r a t e s  t o  i n f e r  a  v a r i e t y  
of p r e h i s t o r i c  s i t u a t i o n s ,  y e t  r a r e l y  i s  t h e r e  any a t t e m p t  t o  sys tem-  
a t i c a l l y  t e s t  those' inferences o r  t o  r e j e c t  a l t e rna t i ve s .  It i s  neces- 
s a r y  t o  e l i m i n a t e  more l i k e l y  e x p l a n a t i o n s  b e f o r e  r e s o r t d i n g  t o  l e s s  
l i ke ly  and more complicated ones. 

Betweeh t he  t ime a r t e f a c t s  a r e  made and when they a r e  discovered 
and ana lysed ,  t h e y  may pas s  t h rough  a  s e r i e s  of c u l t u r a l  and non- 
c u l t u r a l  p rocesses .  For example ,  a  f l a k e  migh t  be s t r u c k  a t  a  q u a r r y ,  
ca r r ied  away and used, resharpened, and f i n a l l y  discarded. Even a f t e r  an  
a r t e f a c t  has been incorporated i n t o  a  depos i t  it ' i s  sub jec t  t o  d i s t u rb -  
ance, including disturbance ^during excavation,  s torage and ana lys i s .  To 



Table 4 .  Chronological changes in  ar te fac t  dens i t i e s  in P46 

Excavatlon Layer Age Sediment Depth Volune kg/100 yrs Depth/ Nunber o f  Density Numbor o f  
u n i t  ( i n  years BP) Yt ( i n  cns) ( i n  100 yrs artefacts artefacts 

( I n  kgs) cubic 
metres) #/kg 

#la3 per 100 yrs 

1 8 undated - older 5.1 2.5 O.PO6 7 1 13.9 11.833 
than 17.000 

Table 5 .  Chronological changes i n  artefact  d e n s i t i e s  in  446 

Age Excavation Layer (in years BP) Sediment Depth Volune Depth/ Nunber of Density Nunber o f  
Yt  ( i n  cmr) ( i n  kg11w yrs 100 y rs  artefacts artefacts 

( i n  kgs) cubic #/kg #/m3 per 100 y r r  
metres) 

0-2.450 

2,450 - 7.300 

7.300 - 8.750 

8.750 - 11.850 

11.850 - 13,625 

13.625 - 13.800 

13.800 - 14.500 

14.500 - 15.900 

1 5 . m  - 17.290 

undated 

undated 

undated 

undated 

undated 

unda ted 
Undated 

undated 

undated 

unja ted 
undated 

undated 

undd ted 



Figure 5. 'Rate of artefact discard 

Table 6. Discard rate of 'artefacts in P46 * 

% . . 

. Spit + . Time Number of . No. Artefacts 
Group Represented Artefacts per 100 yrs 

~ 4 6 1 1 - 2  7300 yrs 6 68 9.2 
~ 4 6 1 3 - 4  + 4550 yrs 490 10.8 
~ 4 6 1 5 .  1775 yrs 101 5.7 
~ 4 6 1 6 - 8  875 yrs 359 4 1  .O 
~4619-10 2790 yrs 723 25.9 

P4611-5 13625 yrs 1259 . 9.2 
~4616-10 3665 yrs 1082 29.5 



i n f e r  what p r e h i s t o r i c  people were doing i t  i s  necessary t o  work back- 
wards through t h i s  cha in  of even t s  which connect e x i s t i n g  res idues  t o  
p r e h i s t o r i c  a c t i v i t i e s  ( c f .  S c h i f f e r  1972,  1976;  B i n f o r d  and Ber t ram 
1977 :77-79; Gif f  o r d  1981 :386-38-9; Su l l ivan  1978:204-210). 

D a n i e l s  (1972) d i s t i n g u i s h e d  t h r e e  d i f f e r e n t  g r o u p s  o f  e v e n t s  i n  
t h i s  'chain': r e s e a r c h  f a c t o r s ,  pos t -deposi t ional  f a c t o r s ,  and, h i s t o r -  
i c a l  f a c t o r s .  Research f a c t o r s  stem from t h e  a r c h a e o l o g i s t s  own work, 
t h e y  a r e  t h e  b i a s  i n v o l v e d  i n  h i s l h e r  own methods.  P o s t - d e p o s i t i o n a l  
f a c t o r s  a r e  t h o s e  a g e n c i e s  t h a t  "...alter t h e  s t a t e  o r  p o s i t i o n  of 
a r t e f a c t s  a £  t e r  they have been abandoned and before  t h e  a rchaeo log i s t s  
b e g i n s  t o  s t u d y  them" ( ~ a n i e l s  1972:202). H i s t o r i c a l  f a c t o r s  a r e  t h e  
v a r i e t y  o f  p r e h i s t o r i c  human b e h a v i o u r s ,  t h e  a n c i e n t  env i ronment  and 
human responses t o  it. S i m i l a r  d i v i s i o n s  have been made by o t h e r s  (eg. 
S u l l i v a n  1978).  

I n  p r a c t i c e  t h i s  f r amework  means t h a t  a s  an  a r c h a e o l o g i s t  works 
backward  a l o n g  t h e  c h a i n  of  e v e n t s  which h a s  c r e a t e d  a  d e p o s i t ,  each 

. e v e n t  must be understood before  in fe rences  a r e  drawn about t h e  preceding 
one. F o r ~ ~ e x a m p l e , '  r e s e a r c h  which aims a t  desc r ib ing  p r e h i s t o r i c  s tone  
us ing behaviour. a t  a  s i t e  must cons ider  pos t -deposi t ional  modi f i ca t ions  
t o  t h e  depos i t  i n  o r d e r  t o  r e c o n s t r u c t  the  assemblage a s  it was when the  
s ' i te  was i n  use. It would then  be necessary t o  i n f e r  t h e  d i sca rd  pat tern  
s o  t h a t  t h e  number and range of s t o n e  a r t e f a c t s  handled p r e h i s t o r i c a l l y  
could be calculated. '  Only then could t h e  human behaviour t h a t  produced 
t h e  a r t e f a c t s  be deduced. S c h i f f e r  (1976:43) has c a l l e d  . these s e r i e s  of 
c a l c u l a t i o n s  " t ransformat ions"  because they t ransform t h e  archaeologica l  
m a t e r i a l  i n t o  in fo rmat ion  about pas t  events. 

Having provided t h i s  methodological bas i s  I w i l l  now d i s c u s s  seven 
p o s s i b l e  exp lana t ions  of t h e  changes i n  a r t e f a c t  d i sca rd  r a t e s  i n  square 
P46. 

1. Methodo1op;ical  e r r o r l b i a s .  E r r o r s  o r  b i a s  r e s u l t i n g  f rom r e s e a r c h  
methods o f t e n  go unrecognised. Bias may occur dur ing  a r t e f a c t .  recovery 
(eg. choice  of t renches , .  . excavat ion  methods, s i e v e  s i z e s ,  s o r t i n g  pro- 
cedures) ,  o r  dur ing  i d e n t i f i c a t i o n  and a n a l y s i s  (eg. m i s i d e n t i f i c a t i o n ,  
measurement e r r o r  o r  i n c o r r e c t  contextual  information).  There a r e  t h r e e  
p o s s i b l e  sources  of e r r o r  which might expla in  t h e  changing d i sca rd  r a t e s  
i d e n t i f i e d  i n  P46. F i r s t ,  t h e  changes  migh t  be  due t o  a  s y s t e m a t i c  
recpvery  e r r o r  such a s  l e s s  e f f i c i e n t  a r t e f a c t  recovery (presumably of 
s m a l l e r  s i z e  c l a s s e s )  i n  t h e  u p p e r - 5  s p i t s .  T h i s  e ~ p l ~ n a t i o n  cou ld  be 
t e s t e d  by excavat ing  and ana lys ing  f u r t h e r  squares ,  and by p l o t t i n g  only 
t h e  d i s c a r d  r a t e ' o f  . l a rge r  s i z e  c l a s s e s  known t o  be - t o t a l l y  recovered. 
Second, t h e  radiocarbon" .dates  from which the  age of each s p i t  was calcu- 
l a t e d  mkght be  s e r i o u s l y . i n  e r r o r .  Al though t h i s  s o u r c e  of  e r r o r  i s  
u n l i k e l y  g i v e n  t h e  c o n s i s t e n t  and d e t a i l e d  d a t i n g  e v i d e n c e  i t  can be 
checked by o b t a i n i n g  more  d a t e s  and by r e f i n i n g  t h e  methods  used i n  
t h e i r  i n t e r p r e t a t i o n .  Third ,  t h e r e  might be a  sys temat ic  e r r o r  i n  a r t e -  
f a c t  i d e n t i f i c a t i o n  s u c h  t h a t  i d e n t i f i c a t i o n  i n  t h e  upper  5 s p i t s  i s  
l e s s  e f f i c i e n t .  Th i s  p o s s i b i l i t y  can be t e s t e d  by re - so r t ing  samples of 
t h e  m a t e r i a l  and a s s e s s i n g  t h e  e r r o r  iden t i f i ed .  

2. Pos t -depos i t iona l  modif ica t ion .  A myriad of post-deposi t ional  f a c t o r s  
might c r e a t e  t h e  - p a t t e r n  i d e n t i f i e d  i n  P46. Only two types of d is turb-  
a n c e  seem l i k e l y  enough t o  w a r r a n t  t e s t i n g .  The f i r s t  i s  a p o s s i b l e  



sys temat ic  d a t i n g  e r r o r  a r i s i n g  from pos t -depos i t iona l  a l t e r a t i o n  of  t h e  
C14 a c t i v i t y  of samples o r  from v e r t i c a l  movement of t h e  da ted  m a t e r i a l  
r e l a t i v e  t o  t h e  a r t e f a c t s ,  t h e r e b y  l e a d i n g  t o  f a l s e  a s s o c i a t i o n s  o f  
d a t e s  and o b j e c t s .  Again improved d a t i n g  methods  and d a t e s  f r o m  e l s e -  
where i n  t h e  cave would t e s t  t h i s  proposi t ion .  The second i s  a  p o s s i b l e  
c o n c e n t r a t i o n .  o f  a r t e f a c t u a l  m a t e r i a l  i n  s p i t s  6-10, w i t h o u t  a  con- 
c o m i t a n t  c o n c e n t r a t i o n  of t h e i r  a s s o c i a t e d  C14 sample .  A l t h o u g h  t h i s  
s o r t  of  m o d i f i c a t i o n  i s  u n l i k e l y  i t  c a n  b e  t e s t e d  by a n  a n a l y s i s  o f  
a r t e f a c t  conjoins  and an examination of chronologica l  changes e l sewhere  
i n  the  cave. Fur the r  work on t h e  g rave l  component of t h e  sediment i n  t h e  
deposi t  might a l s o  provide d a t a  t o  t e s t  t h e s e  p ropos i t ions .  

. . 
3. S p a t i a l  change i n  t h e  l o c a t i o n  of d i s c a r d  a r e a s  w i t h i n  t h e  c a v e .  I t  
i s  p o s s i b l e  t h a t  t h e  changes  i n  d i s c a r d  r a t e  i d e n t i f i e d  i n  P46 s i m p l y  
r e f l e c t  changes i n  d i sca rd  areas .  For example, dur ing  t h e  per iod  13,500- 
17,00OBP, a r t e f a c t s  might have been d i sca rded  mainly i n  t h e  r e a r  of t h e  
s h e l t e r ,  whereas i n  more recen t  t imes  a r t e f a c t s  tended t o  be d i sca rded  
elsewhere i n  t h e  cave. I.f t h i s  w e r e  t h e  case ,  t h e  number and v a r i e t y  of 
a c t i v i t i e s  undertaken i n  the  cave might have remained cons tan t  through-. 
o u t  i t s  o c c u p a t i o n  h i s t o r y .  T h i s  h y p o t h e s i s  c a n  e a s i l y  b e  t e s t e d  by 
e x c a v a t i o n s  i n  o t h e r  p a r t s  o f  t h e  s i t e .  I f  t h e  h y p o t h e s i s  i s  c o r r e c t  
t h e y  s h o u l d  have  r e v e r s e d  s e q u e n c e s  w h e r e  d i s c a r d  r a t e s  a r e  h i g h e r  i n  
the  l a s t  13,000 years. I f  t h e  hypothes is  i s  i n c o r r e c t  the - sequence  found 
i n  P46 w i l l  be duplicated.  ' 

, * 

4. Changes i n  t h e  s y s t e m  of a r t e f a c t  m a n u f a c t u r e  and use .  ,It i s  a l w a y s  
l i k e l y  t h a t  changes  i n  a r t e f a c t  numbers  and s i z e s  a r e  s u p e r f i c i a l  re- 
f  l e c t i o n s  of changes i n  s tone  working technology ,.or s t o n e  a r t e f a c t  use. 
There a r e  many hundreds of mechanisms t h a t  can have t h i s  e f f e c t .  Access 
t o  q u a r r i e s  i s  one example; I f  t h e  source of s t o n e  m a t e r i a l  changes, o r  
i f  t h e  s y s t e m  of  a c q u i r i n g  t h e  m a t e r i a l  c h a n g e s ,  a r t e f a c t  s i z e s  o r  
numbers may a l t e r .  Ano the r  example  i s  a r t e f a c t  use.  I f  t h e  u s e l i f e  o f  
a r t e f a c t s  was shortened,  d i sca rd  r a t e s  might increase .  

To t e s t  t h i s  hypothesis  t h e  a r c h a e o l o g i s t  would need t o  r e c o n s t r u c t  
t h e  p a t t e r n s  of  a r t e f a c t  m a n u f a c t u r e ,  a r t e f a c t  u s e  and t h e  i n t e r -  
r e l a t i o n s h i p  between them. The model would be r e f u t e d  i f  t h e  archaeo- 
l o g i c a l  change i n  d i sca rd  p a t t e r n s  cannot be accounted f o r  by changes i n  
the  behaviour a s soc ia ted  w i t h  a r t e f a c t  manufacture and use. - 
5. I n c r e a s e ' i n  c a v e  use.  The i n c r e a s e d  d i s c a r d  r a t e  b e t w e e n  13,500 a n d  
17,000 BP may i n d i c a t e  a  g r e a t e r  p re fe rence  f o r  cave use  a t  t h a t  period.  
T h i s  can  be t e s t e d  by f i n d i n g  and a n a l y s i n g  open s i t e s  which  w e r e  
i n h a b i t e d  t h r o u g h o u t  t h e  l a s t  18 ,000 y e a r s .  I f , t h i s  e x p l a n a t i o n  i s  
c o r r e c t  the  d i sca rd  r a t e s  a t  open s i t e s  should inc rease  a f t e r  (13,500 BP 
when t h e  d i sca rd  r a t e  i n  t h e  cave decreases.  

f 

The p ropos i t ion  t h a t  t h e  a r t e f a c t  d i s c a r d  r a t e  r e f l e c t s  changes i n  
t h e  e x t e n t  of  c a v e  u s e  can a l s o  be  examined  i n  a n o t h e r  way. I f  t h e  
amount of occupation inc reases  but  t h e  n a t u r e  of  t h e  occupat ion  remains  
the  same t h e r e  should be synchronous changes i n  a l l  a s p e c t s  of cave use ,  
not a r t e f a c t - r e l a t e d  behaviour alone. Bone and s h e l l  a r e  found through- 
o u t  U n i t  A. .If  t h i s  h y p o t h e s i s  i s  c o r r e c t  t h e  r a t e  o f  bone and s h e l l  
accumulation should p a r a l l e l  a r t e f a c t  d i s c a r d  r a t e s .  



6. P o ~ u l a t i o n  P r e s s u r e .  What I mean h e r e  by p o p u l a t i o n  p r e s s u r e  i s  a  
s i t u a t i o n  i n  which a  popula t ion  of a  p a r t i c u l a r  s i z e  f i n d s  i t  compara- 
t i v e l y  d i f f i c u l t  t o  e x p l o i t  some o r  a l l  o f  t h e  r e s o u r c e s  w i t h i n  i t s  
t e r r i t o r y ,  o r  t o  ma in ta in  i t s e l f  by e x p l o i t i n g  only resources  u t i l i z e d  
previously.  Two d i r e c t  s o l u t i o n s  t o  t h i s  problem a r e  a v a i l a b l e :  change 
t h e  popu la t ion  s i z e ,  and/or  concentra te  on resources  t h a t  the  group can 
e x p l o i t  more e f f i c i e n t l y .  During t h e  period 14,000 t o  17,000 BP the  a r e a  
was p r o b a b l y  c o n s i d e r a b l y  more a r i d  t h a n  i t  i s  now ( ~ u g h e s  1983). One 
o b v i o u s  h y p o t h e s i s  i s  t h a t  a r i d i t y  i n c r e a s e d  t h e  l o g i s t i c a l  p rob lems  
a s s o c i a t e d  w i t h  e x p l o i t i n g  resources  on t h e  p l a i n s  and/or  p la t eau  areas .  
One consequence could be t h a t  dur ing  t h i s  per iod  of s t r e s s  Col less  Creek 
gorge, and t h e r e f o r e  t h e  cave, was more i n t e n s i v e l y  occupied. This might 
have occurred  by permanent h a b i t a t i o n  i n  t h e  gorge, more f requent  v i s i t s  
o r  v i s i t s  of  longer  dura t ion .  This  hypothes is  can be t e s t e d  by f inding 
and ana lys ing  a  number of s i t e s  i n  t h e  region which were occupied over 
t h e  same t i m e  s p a n  a s  C o l l e s s  Creek Cave. I f  t h i s  model  i s  c o r r e c t  t h e  
d i s c a r d  r a t e  a t  a l l  s i t e s  i n  o r  near  t h e  gorge should inc rease  between 
13,500 and 17 ,000  BP, and a t  t h e  same t i m e  t h e  d i s c a r d  r a t e  a t  s i t e s  
away from t h e  gorge should decrease..  Furthermore, t h e  changes i n  br te-  
f a c t  d i s c a r d  r a t e  should be accompanied by p a r a l l e l  changes i n  bone and 
s h e l l  accumulat ion  ' r a t e s .  

7. Popula t ion  i n c r e a s e  i n  t h e  region. The grandes t  hypothesis  t h a t  might 
be o f f e r e d  i s  t h a t  between 13,500 and 17,000 BP the  number of people i n  
t h e  r e g i o n  i n c r e a s e d ,  and i n  more r e c e n t  p e r i o d s  t h e  p o p u l a t i o n  s i z e  
d e c r e a s e d .  T h i s  h y p o t h e s i s  c a n  be  t e s t e d  by f i n d i n g  and a n a l y s i n g  a  
number o f  s i t e s  i n  t h e  r e g i o n  which  w e r e  o c c u p i e d  o v e r  t h e  same t i m e  
span a s  C o l l e s s  Creek Cave. I f  t h i s  model i s  c o r r e c t  the  d i sca rd  r a t e  a t  
s i t e s  a l l  over  t h e  r eg ion  should increase  between 13,500 and 17,000 BP. 
Furthermore,  a t  each of t h e s e  s i t e s  t h e r e  should be p a r a l l e l  changes i n  
s e v e r a l  types  of d e b r i s  such a s  faunal  remains,  a r t e f a c t s ,  manuports o r  
p o t l i d s .  However,  e v e n  i f  t h e  amount o f  d i f f e r e n t  m a t e r i a l s  i n  each 
s i t e ,  and t h e  numbers  of  s i t e s ,  i n c r e a s e d  s y n c h r o n o u s l y  i n  t h e  p e r i o d  
b e t w e e n  13 ,500  and  17,000 i t  would be v e r y  d i f f i c u l t  t o  t e s t  whe the r  
such i n c r e a s e s  were a  r e s u l t  of increased numbers of people, o r  simply 
of a  g e n e r a l  i n t e n s i f i c a t i o n  of t h e  amount of a c t i v i t i e s  i n  the  region. 

I n  view of t h e  arguments descr ibed e a r l i e r ,  t h e  order  i n  which I 
h a v e  p r e s e n t e d  t h e s e  h y p o t h e s e s  i s  i m p o r t a n t .  The e x p l a n a t i o n s  were  
p laced i n  t h e  r e v e r s e  o r d e r  i n  which they might have a f f e c t e d  t h e  data. 
For example, any pos t -depos i t iona l  modi f i ca t ion  of archaeologica l  mater- 
i a l  ,occurred a f t e r  t h e  p r e h i s t o r i c  behaviour t h a t  c rea ted  t h a t  debris .  
There i s  l i t t l e  sense  i n  i n v e s t i g a t i n g  popula t ion  change a s  an explan- 
a t i o n  u n t i l  p o s s i b i l i t i e s  such a s  measurement e r r o r ,  post-deposi t ional  
e f f e c t s  o r  t e c h n o l o g i c a l  change have  been e l i m i n a t e d .  My s u g g e s t  i o n  
t h e r e f o r e  i s  t h a t  u n t i l  d e f i n i t e l y  r e j e c t e d  an hypothesis  higher on t h i s  
l i s t  o f  s e v e n  m u s t  b e  c o n s i d e r e d  a  more l i k e l y  e x p l a n a t i o n  t h a n  hypo- 
t h e s e s  lower on t h e  l i s t .  

F i v e  o f  t h e s e  s u g g e s t e d  e x p l a n a t i o n s  r e f e r  t o  p r e h i s t o r i c  human 
behaviour. Hypotheses 3  and 4  involve changes i n  the  r a t e  o r  loca t ion  of 
d i s c a r d  pe r  person. This  has been termed 'complex func t iona l  change' by 
S m i t h  (1982:114).  I n  c o n t r a s t  h y p o t h e s e s  5 t o  7  r e q u i r e  t h a t  t h e  r a t e  
and amount of a r t e f a c t s  d i sca rded  by each person remains cons tant  while 
t h e  i n t e n s i t y  o f  c a v e  u s e  i n c r e a s e s .  I n  t h i s  c o n t e x t  ' i n t e n s i t y '  can 
become g r e a t e r  by i n c r e a s i n g  t h e  number o f  p e o p l e  a t  t h e  s i t e ,  t h e  
d u r a t i o n  of t h e i r  s t a y ,  o r  t h e  frequency of t h e i r  v i s i t s .  Smith termed 
t h e s e  s i t u a t i o n s  'simple f u n c t i o n a l  change' ( smi th  1982:114). 



The i n f o r m a t  5on p r e s e n t e d  i n  t h i s  p r e l i m i n a r y  r e p o r t  i s  i n s u f -  
f i c i e n t  f o r  t h e  s o r t  o f  r i g o r o u s  t e s t i n g  t h a t d i s  r e q u i r e d  t o  d i f f e r -  
e n t i a t e  between.tliqse seven hypotheses. ' ~ e n c e ,  I make no a t  tempt, i n  t h i s  
paper t o  t e s t  these  competing explanations.  Such t e s t i n g  must a w a i t  t h e  
ga ther ing  of a p p r o p r i a t e  information.  The fo l lowing  s e c t  i o n s  w ill s imply  
p r e s e n t  i n £  o r m a t i o n . o n  a r t e f a c t  s i z e s  and t y p e s ,  some of  w'hich b e a r s  
upbn t h e  above hypotheses. I s h a l l  assume, f o r  t h e  moment , . tha t  no major 
e r i o r s  r e s u l t  from da ta  c o l l e c t i o n  o r  pos t -depos i t iona l  e f f e c t s .  

ARTEFACT SIZE 

Weight was chosen  a s  t h e  b e s t  m e a s u r e  o f  a r t e f a c t  s i z e .  Because  
v i r t u a l l y  a l l  a r t e f a c t s ' w e r e  made on one  t y p e  o f  r a w  m a t e r i a l  ( c h e r t )  
which i s  obtained from c lose ly  r e l a t e d  sources ,  weight  i s  a .  r easonab le  
ind ica t ion  of a r t e f a c t  mass. 

The number, t o t a l  w e i g h t  and a v e r a g e  w e i g h t  o f  a r t e f a c t s . i n  e a c h  
s p i t  of P46 and 446 i s  shown i n  Tables 7 and 8. A number of o b s e r v a t i o n s  
c a n , b e  made f rom t h e s e  s i m p l e  s t a t i s t i c s .  F i g u r e  6  i l l u s t r a t e s  t h e  
chronological  changes i n  average a r t e f a c t  s i z e  f o r  square  P46. The t r e n d  
is'reni"arkably s i m i l a r  t o  t h a t  exh ib i t ed  f o r  d i s c a r d  r a t e s .  S p i t s .  6-9 a r e  
c l e a r l y  d i f f e r e n t  from s p i t s  1-5. If t h e s e  s i z e  d i f f e r e n c e s  r e f l e c t  some 
technological  ch>anges between s p i t s  5  and 6 ,  and between s p i t s  9  and 10,  
then the  evidence may support  hypothes is  4. I I 

On t h e  b a s i s  of  t h i s  e v i d e n c e  f r o m  s q u a r e  P 4 6 ,  t h e  a r t e f a c t u a l  
sequence a t  Co l l e s s  Creek 'Cave can be d iv ided ' i n t o  t h r e e  phases ,  which 
a r e  summarised i n  Table 9. The t h r e e  phases a r e  a's f o l l o w s :  

Phase 1 : 13,500 BP - Present  
Throughout t h i s  per iod  t h e  range i n  average weight  of a r t e f a c t s . i s  

s m a l l ,  f rom 1.0 gm t o  1.9 gm. The o v e r a l l  mean i s  o n l y  1.4 gm. I n  . t h e  
s o u t h  of  t h e  c o n t i n e n t  a l l  m a j o r  c h a n g e s  i n  s t o n e  a r t e f a c t  s i z e s  a r e  
s a i d  t o  t a k e  p l a c e  w i t h i n  t h i s  p e r i o d  (eg'. Mulvaney 1975 ;  Whi te  and  
O'Connell 1982:120). A t  C o l l e s s  Creek  Cave, h o w e v e r ,  a v e r a g e  a r t e f a c t  
s i z e s  appear t o  be comparat ively c o n s t a n t  t h r o u g h o u t  t h e  Holocene  and 
terminal  Pleistocene.  

Phase 2  : 15,900 BP - 13,500 BP 
For t h i s  p e r i o d  t h e  ave 'rage a r t e f a c t  w e i g h t  i s  m a r k e d l y  h i g h e r .  

~ e a n  a r t e f a c t  weights  a r e  g r e a t e r  than 4  gms i n  a l l  sp i t ' s  (ie.6-9). 

Phase 3  : Bef o re  '15,900 BP . . 
-, The e a r l i e s t  'phase of  o c c u p a t i o n ,  t h i t  p r i n c i p a l l y  o f  U n i t  B ,  i s  

c h a r a c t e r i z e d  by s m a l l  ? r t e f a c t s ,  s m a l l e r  i n  f a c t  t h a n  a t  any  t i m e  
during t h e  l a s t  16,000' years. The average weight  of a r t e f a c t s  from a l l  
s p i t s  p r i o r  t o  16 ,000 BP i s  1.4 gms, :but i n  ' m o s t  s p i t s  t h e  a v e r a g e  
we igh t  i s  l e s s  t h a t  1'gm. Three  p o s s i b l e  r e a s o n s  a r e  o ' f f e r e d  a s  t o  why 
diminutive assemblages occurr ing  p r i o r  t o  16,000 t o  17,000 BP have n o t  
been discussed by o t h e r  researchers .  These a r e :  

1. C o l l e s s  Creek Cave U n i t  B - i s  o l d e r  t h a n .  m o s t  o t h e r  a s s e m b l a g e s  
d i s c u s s e d .  d his s u g g e s t i o n  i s  s u p p o r t e d  b i ' t h e  g e o m o r p h i c  r e c o n -  
s t r u c t i o n  ( ~ a g e e  and Hughes 1982). It i s  a l i o  r e l e v a n t  t h a t  r e c e n t l y  

. discovered s i t e s -  of g r e a t  a n t i q u i t y  have 'contained s m a l l  a r t e f a c t s  
. ( ~ e a r c e  and B a r b e t t i  1981 :l74-175, 178). 
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Figure 6 .  Average weight o f  a r t e f a c t s  i n  P46 

Table 9 .  Chronological changes i n  a r t e f a c t  weight i n  P46 and 946 

Upper 5 s p i t s  S p i t s  6-9 Lower s p i t s  
(<13k) (13-16k) (>17k) 

Number .of a r t e f a c t s  1259 529 1232 

Weight of  a r t e f a c t s  1752g 3371g 1810.5g 

Av. w t  of  a r t e f a c t s  1.4g 6 .4g  1 .4g  



2. A l t e r n a t i v e l y ,  t h e  stone-using behaviour which occurred a t  Col less  
C r e e k  b e f o r e  16 ,000 BP was  d i f f e r e n t  f rom t h e  b e h a v i o u r  i n  o t h e r  
s i t e s  of t h e  same age. There i s  i n s u f f i c i e n t  published d a t a  from any 
P l e i s t o c e n e  s i t e  ( i n c l u d i n g  C o l l e s s  Creek c a v e )  t o  d i s c u s s  t h i s  
p r o p o s i t i o n .  

3. The d e s c r i p t i o n  o f  P l e i s t o c e n e  a s s e m b l a g e s  i s  i n a d e q u a t e  f o r  t h e  
purposes of t h i s  comparison. To some ex ten t  t h i s  i s  t r u e  s i n c e  only 
one r e p o r t  makes any e f f o r t  t o  desc r ibe  f u l l y  f l a k e  s i z e  and morpho- 
l o g y  ( c f .  W r i g h t  1971). 

Changes i n  t h e  p ropor t ion  of a r t e f a c t  types  a r e  no t  r e spons ib le  f o r  
t h e  d a t a  i l l u s t r a t e d  i n  F i g u r e  6. The same t r e n d  ( s m a l l ,  l a r g e ,  s m a l l )  
i s  f o u n d  i f  t h e  a v e r a g e  w e i g h t  o f  f l a k e s  o r  f l a k e d  p i e c e s  i s  p l o t t e d  
( s e e  T a b l e s  7-81. A l t h o u g h  t h e  a v e r a g e  w e i g h t  of c o r e s  and r e t o u c h e d  
f l a k e s  v a r i e s  w i d e l y  b e t w e e n  s p i t s ,  no t e m p o r a l  change i s  e v i d e n t .  
F i g u r e  7  g i v e s  t h e  r e l a t i v e  s i z e  o f  r e t o u c h e d  f l a k e s  i n  compar i son  t o  
unretouched f l a k e s  f o r  each s p i t .  Between 13500 and 16000 BP retouched 
f l a k e s  w e r e  o n l y  t w i c e  t h e  a v e r a g e  w e i g h t  of  f l a k e s  w h e r e a s  a t  o t h e r  
t i m e s  re touched f l a k e s  were much l a r g e r  i n  comparison t o  t h e  sample of 
f l a k e s  f r o m  w h i c h  t h e y  w e r e  s e l e c t e d .  T h i s  p a t t e r n  r e s u l t s  from t h e  
g r e a t l y  va ry ing  s i z e  of unretouched f l a k e s  and t h e  r e l a t i v e l y  cons tant  
s i z e  of  re touched f l akes .  

ARTEFACT TYPES 

T a b l e  1 0  l i s t s ,  f o r  e a c h  s p i t  i n  P46, t h e  p r o p o r t i o n s  of  t h e  f o u r  
a r t e f a c t  t y p e s  d e f i n e d  e a r l i e r .  L i k e  most  a s s e m b l a g e s  e a c h  s p i t  i s  
d o m i n a t e d  by u n r e t o u c h e d  f l a k e s .  I n  U n i t  A ( s p i t s  1-10) c o r e s  and r e -  
touched f l a k e s  a r e  p resen t  i n  ve ry  low percentages. Cores a r e  absent  i n  
Unit  B and retouched f l a k e s  a r e  v i r t u a l l y  absent .  Flaked Pieces  a r e  more 
common i n  t h e  lower  p a r t s  of t h e  depos i t ,  perhaps t h e  r e s u l t  of changes 
i n  raw m a t e r i a l  s e l e c t  ion,  d i f f e r e n t  knapping techniques,  o r  even in- 
c r e a s i n g  d e g r a d a t i o n  of  t h e  m a t e r i a l  w i t h  depth .  Another  n o t i c e a b l e  
t r e n d  i s  t h a t  i n  s p i t s  6-10 cores  and retouched f l a k e s  a r e  more common 
than i n  any o t h e r  p a r t  of t h e  sequence. 

Another way of viewing t h e s e  changing propor t ions  of a r t e f a c t  types 
i s  t o  e x a m i n e  f o r  e a c h  s p i t  t h e  number o f  f l a k e s  p e r  co re .  F i g u r e  8 
i l l u s t r a t e s  t h i s  d a t a  f o r  P46. No s p i t s  be low ~ 4 6 1 1 1  have c o r e s  and s o  
t h e  c a l c u l a t i o n  c a n n o t  be  made f o r  Uni t  B. S p i t s  6-10 have  r e l a t i v e l y  
low numbers of f l a k e s  pe r  core. 

U n t i l  t echno log ica l  s t u d i e s  a r e  f i n i s h e d  i t  i s  impossible t o  accur- 
a t e l y  e s t i m a t e  t h e  l e n g t h  o f  r e d u c t i o n  p r o c e s s e s  ( i e .  t h e  number of 
f l a k e s  removed from each core).  Nevertheless,  t h e  high numbers of f l a k e s  
i n  s p i t s  1-5 were a lmost  c e r t a i n l y  produced by more cores than a r e  found 
i n  P46. Perhaps t h i s  means t h a t  between 13,500 and 17,000 BP t h e  d iscard  
l o c a t i o n  of  l a r g e  o b j e c t s  s u c h  a s  c o r e s  was i n  t h e  a r e a  a t  t h e  r e a r  of 
t h e  c a v e ,  w h e r e a s  a t  o t h e r  t i m e s  t h e  l a r g e r  o b j e c t s  were  th rown e l s e -  
where .  A l t e r n a t i v e l y ,  t h e  d i f f e r e n c e s  migh t  r e f l e c t  g r e a t e r  c u r a t i o n  
and/or  longer  r e d u c t i o n  p rocesses  before 17,000 BP and a f t e r  13,500 BP. 
E i t h e r  of t h e s e  exp lana t ions  would be cons i s t en t  wi th  the  informat ion  on 
a r t e f a c t  s i z e s  a l r e a d y  presented.  

The obse rva t ion  made p rev ious ly ,  t h a t  f l aked  p ieces  a r e  proportion- 
a t e l y  more common i n  lower s p i t s ,  can be f u r t h e r  examined by reviewing 
f r e q u e n c i e s  o f  a r t e f a c t  t y p e s .  F i g u r e  9 i l l u s t r a t e s  t h e  chang ing  pro-  
p o r t i o n  of  a r t e f a c t s  which were a b l e  t o  be i d e n t i f i e d  a s  f l a k e s ,  cores 



Figure 7 .  The average weight of retouched f l a k e s  i n  comparison 
t o  the average weight of f lakes  i n  P46 
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Figure 9 .  Percentage of categorised arte facts  i n  each sp i t  

Figure 10. Number of ND fragments per artefact i n  each sp i t  

Table 10.  Percentage of artefact  types in  each s p i t  of P46 

SPIT 1 2 3 4 5 6-7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

FLAKES 90 92 91 95 92 88 73 77 87 92 88 97 93 78 90 77 96 81 93 87 81 85 

CORES 0.5 0 0 . 5 0 . 5  0 2 5 2 1 0  0 ' 0  0 0 0 0 0 0 0 0 0 0 

RETOUCHEDFL 2 2 2 0 1 1  1 3  2 2 . 0  0 0 5 0 0 0 0 0 0 0 0 

FLAKEDPIECE 8 6 7 5 7 9 20 18 10 6 13 3 7 18 10 23 5 19 7 13 19 15 



or retouched f lakes .  The proportion of these  'categorised' a r t e f a c t s  i n  
each s p i t  changes sub t ly  from between 90-100% i n  t h e  t op  of t h e  depos i t  
t o  between 80-902 i n  t h e  l owes t  s p i t s  i n  P46. ~ h u s ,  t h e  p r o p o r t i o n  of  
f l a k e d  p i e c e s  i n  t h e  assemblage  i n c r e a s e s  w i t h  dep th .  F i g u r e  9 a l s o  
indicates  t h a t  over the.  l a s t  14,000 years t h e  percentage of ca tegor i sed  
a r t e f a c t s  ha s  been c o n s i s t e n t l y  h i g h ,  whereas  i n  e a r l i e r  l e v e l s  t h e  
percentage va r i e s  much more wildly. 

Figure 10 shows t h a t  ND  on-diagnostic)' fragments a l s o  become more 
frequent wi th  depth compared with a r t e f a c t s .  'That  is ,  a s  a r t e f a c t  den- 
s i t y  d e c l i n e s  w i t h  dep th  they  a r e  t o  some e x t e n t  r e p l a c e d  by ND f r a g -  
ments. The q u e s t i o n  t h e r e f o r e  a r i s e s ,  a r e  ND f r a g m e n t s  a  r e s u l t  of  
knapping behaviours? I f  so  i s  t he  propor t ional  inc rease  i n  ND and Flaked 
P i e c e s  w i t h  dep th  a  r e s u l t  of p o s t - d e p o s i t i o n a l  d e g r a d a t i o n ,  o r  o f  
changes i n  raw mate r ia l s  and/or knapping techniques? Limited a s p e c t s  of 
t h i s  question a r e  discussed below. 

THE QUESTION OF NON-DIAGNOSTIC FRAGMENTS 

E a r l i e r  I r a i s e d  t h e  q u e s t i o n  of  whe the r  ND f r a g m e n t s  we re  t h e  
prsdacf of h a p p i n g  o r  natural rock fragmentation.  The morphology of t h e  
s t o n e s  i n  t h i s  c a t e g o r y  i s  of no h e l p  i n  a n s w e r i n g  t h i s  q u e s t i o n .  ND 
pieces a r e  fragments of cher t  which had s p l i t  along i n c i p i e n t  f r a c t u r e  
planes. Thus although they could be a  biproduct of s t one  working (eg. a  
s h a t t e r e d  c o r e )  t h e r e  i s  no c l e a r  morpho log i ca l  e v i d e n c e  t o  i n d i c a t e  
that' t h i s  i s  t h e  case. 

Other  l i n e s  of  ev idence  may shed l i g h t  on t h e  o r i g i n s  of  t h e s e  
f ragments .  By comparing t h e  c h r o n o l o g i c a l  changes  i n  ND p i e c e s  t o  t h e  
chronological changes i n  a r t e f a c t s  it i s  poss ib le  t o  i n f e r  t h a t  t h e  two 
t r e n d s  a r e  r e l a t e d .  F i g u r e  11 compares a r t e f a c t  d i s c a r d  r a t e  t o  t h e  
accumula t ion  r a t e  of  ND f ragments .  The t r e n d s  a r e  e x t r e m e l y  s i m i l a r .  
Both r a t e s  increase g r e a t l y  i n  t he  period 13,500 t o  17,000 BP. Taken by 
i t s e l f  t h i s  ev idence  i s  i n c o n c l u s i v e  because  t h e  r a t e  of  a r t e f a c t  ac-  
cumulation and the  r a t e  of sediment accumulation change synchronously. 
Thus, i f  ND fragments were the  r e s u l t  of n a t u r a l  f ragmentat ion,  and i f  
t h e y  were be ing  washed i n t o  t h e  cave  f rom t h e  p l a t e a u  above ,  t h e i r  
f requency  might  be a d e q u a t e l y  e x p l a i n e d  by r e f e r e n c e  t o  t h e  r a t e  of  
sed iment  i n p u t  and accumula t ion .  The l a r g e  s i z e  o f  t h e s e  f r a g m e n t s ,  
however, argues aga ins t  t h e  suggestion t h a t  they were washed i n t o  t h e  
cave wi th  the  f i n e r  sediments. 

To t e s t  t h i s  proposi t  ion f u r t h e r  I compared chronological  changes 
i n  average a r t e f a c t  weight t o  changes i n  t he  average weight of ND f rag-  
ments i n  each s p i t  ( ~ i g u r e  12). Again t h e  t rends  a r e  very s i m i l a r .  When 
a r t e f a c t  s i z e  increases  i n  the  13,500-17,000 BP per iod  so  does t h e  s i z e  
of ND fragments. Although fu r the r  t e s t s  would be de s i r ab l e ,  t h i s  seems 
good c i r c u m s t a n t i a l  ev idence  t h a t  a t  l e a s t  a  l a r g e  p r ' opo r t i on  of  ND 
f r agmen t s  r e s u l t  f rom a c t i v i t i e s  r e l a t e d  t o  human o c c u p a t i o n  o f  t h e  
she l t e r ,  perhaps a r t e f a c t  manufacture, o r  poss ib ly  o t h e r  humanly induced 
processes (eg. increased use of f i r e  a t  t h e  s i t e ) .  

CHANGES I N  RAW MATERIALS 

The a n a l y s i s  of s t o n e  t y p e s  p r e s e n t e d  h e r e  i s  a t  t h e  s i m p l e s t  of  
a l l  levels :  a  two-fold 'd ivis ion between l o c a l  and non-local mate r ia l s .  
The vast  major i ty  of a r t e f a c t s  i n  P46 a r e  made on l o c a l  cher ts .  Only s i x  



A 

Number per 100 years 

B 
Number  per 100 years  

Figure 11. a) The discard rate of artefacts in P46 
b)  The accumulation rate of ND fragments in P46 
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Figure 12. a) Average weight of ND fragments in each P46 spit 
b )  Average weight of artefacts in each P46 spit 



s p i t s  c o n t a i n  non-local  raw m a t e r i a l s .  Q u a r t z i t e  a r t e f a c t s  o c c u r  i n  
s p i t s  1, 3, 11 and 22, quartz occurs i n  ~ 4 6 / 1 4 ,  and one greywacke f l a k e  
was found i n  P46/4. +In addit ion t o  these non-local 'mater ia ls  t h e r e  a r e  a 
number of a r t e f a c t s  made on dolomite, a l oca l  non-chert ma te r i a l  which 
were iden t i f ied  only i n  s p i t s  3, 4, 5 and 7. 

The recognition of non-local ma te r i a l s  was d i f f i c u l t  i n  Unit B a s  
a l l  t h e  a r t e f a c t s  were h e a v i l y  p a t i n a t e d  and had an o f f - w h i t e  c o l o u r ,  
thus e l iminat ing colour a s  a useful  guide. Pa t ina t ion  and encr 'us ta t ions  
a l s o  tended t o  obscure  any g r a i n s  which might  d i f f e r e n t i a t e  t h e  r o c k  
from the loca l  chert. Thus there  may be more non-local ma te r i a l s  i n  t h e  
lower s p i t s  of P46 than have been ident i f ied .  

The r a r i t y  of non-local stone probably r e l a t e s  t o  t he  d i s tance  from 
the  sou rces  of t h o s e  m a t e r i a l s .  Q u a r t z i t e s  and greywackes have been  
transported southward a t  l e a s t  30 km. The exis tence of these non-local 
r e sou rces  i n  t h e  d e p o s i t  t h e r e f o r e  r e f l e c t s  a c c e s s  t o ,  and a t  l e a s t  
occasional explo i ta t ion  o f ,  a t e r r i t o r y  wider than.merely the  gorge and 
ad jacen t  p la teau .  I have argued above t h a t  t h e ' ~ 4 6  sequence  c a n  be 
divided in to  three phases, from the  present u n t i l  13500. BP ( s p i t s  1-51 , 
13580 t o  17000 BP ( s p i t s  6-10), and b e f o r e  17000 BP ( s p i t s  11-23). Both 
the oldest  and youngest of these 'conta ins  non-local s tone ma te r i a l s ,  but 
t h e  middle  p h a s e - c o n t a i n s  on ly  l o c a l  m a t e r i a l s .  I s  this absence  of 
'exotics' between 13,500' BP and 17,000 BP represen ta t ive  of t h e  s i t e ? ,  I f  
so, does t h a t  absence represent a reduction i n  the  s i z e  of t h e  t e r r i t o r y  
e x p l o i t e d  by groups us ing  t h e  cave?  Focuss ing  pn  t h e  r e s o u r c e s  of t h e  
gorge could indicate  population pressure during t h i s  period of a r i d i t y  
(hypothesis 6). Al ternat ively the absence of exot ic  s tone m a t e r i a l s  may 
r e f l e c t  technological changes (eg. reduced cura t  ion, change i n  s i z e  of 
a v a i l a b l e  raw m a t e r i a l ) ,  o r  changes i n  t h e  l o c a t i o n  and s c h e d u l i n g  of  
a c t i v i t i e s  (ie. no longer go near those quarries).  Future research  w i l l  
attempt t o  e l imina te  the  l e s s  l i k e l y  of these a l t e rna t ives .  

USE OF FIRE I N  THE REAR OF THE CAVE 

E a r l i e r  i n  t h e  paper I noted  t h a t  any a t t e m p t  t o  e q u a t e  a r t e f a c t  
discard r a t e s  with ' in tensi ty  of s i t e  usage' must be supported by syn- 
chronous trends i n  other  aspects of human behaviour, such a s  d i scard  of 
food remains, trampling of the cave f l o o r  o r  production of p a r i e t a l . a r t .  
One type of p reh is tor ic  a c t i v i t y  which can be deduced from an ana lys i s  
of cher t  a r t e f a c t s  i s  the  l igh t ing  of f i r e s  on the  cave f loor .  A number 
of s t u d i e s  have been conducted on t h e  e f f e c t s  of h e a t  upon r o c k s  (eg.  
Purdy 1974, 1975; Purdy and Brooks 1971; Faulkner 1972; Mandeville 1973; 
Mandeville and F lenniken  1974; F l enn iken  and G a r r i s o n  1975) and have 
established the in te rpre t ive  pr inc ip les  with  which t o  i d e n t i f y  products 
of heating. Pot l ids  occur when s tone i s  rap id ly  r a i s ed  t o  high tempera- 
tures.  Di f fe ren t ia l  expansion of the  rock and u l t ima te ly  pot l i d  f r a c t -  
u r e s  r e s u l t  (Purdy 1975:135-136). P o t l i d s  can t h e r e f o r e  be t a k e n  t o  
indicate  'cooking' of the  stone,  probably when f  i r e s /hea r th s  a r e  placed 
on top of the  a r t e f a c t s  lying on the  f l o o r  of t he  cave. 

The number of c h e r t  p o t l i d s  p e r  100 y e a r s  was c a l c u l a t e d  ( F i g u r e  
13a). The t r e n d  over  t i m e  i s  remarkably  s i m i l a r  t o  t h a t  a l r e a d y  des-  
cribed for  a r t e f a c t s  ( ~ i g u r e  13b). One conclusion t h a t  might be drawn i s  
t h a t  between 13,500 and 17,000 BP t h e  u s e  of  f i r e  i n  t h e  r e a r  o f  t h e  
s h e l t e r  was f a r  more i n t e n s e  than  a t  any l a t e r  t ime .  The i n c r e a s e d  
number of p o t l i d s  du r ing  t h e  e a r l i e r  p e r i o d ,  however,  i s  p r o b a b l y  a 
function of the increased stone ma te r i a l  on the  cave f l o o r  which might 
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be s u b j e c t e d  t o  f i r e  a t  t h a t  t i m e .  Assuming t h a t  t h i s  i s  t h e  c a s e  and  
t h a t  f o r  a  given amount of burning the  d e n s i t y  of p o t l i d s  i s  propor t ion-  
a l  t o  t h e  amount of s tone  m a t e r i a l  d i r e c t l y  exposed t o  excess ive  h e a t ,  
then  one i n d i c a t i o n  o f  t h e  amount o f  b u r n i n g  w i l l  b e  t h e  r a t i o  o f  
p o t l i d s  t o  a r t e f a c t s .  F i g u r e  1 4  shows t h e  number o f  p o t l i d s  p e r  1 0 0  
grams of  a r t e f a c t s  f o r  e a c h  s p i t  i n  U n i t  A o f  P46. The p a t t e r n  i s  a  
complex one wi th  a  v a r i a b l e  but decreas ing p ropor t ion  of p o t l i d s  from 
13,500 u n t i l  t h e  present .  P r i o r  t o  t h i s ,  from 13,500 u n t i l  about 16,000 
BP, p o t l i d s  were uncommon i n  comparison t o  a r t e f a c t s .  Below t h i s  s p i t  1 0  
a g a i n  shows a  h i g h  amount o f  p o t l i d s .  The h i g h e r  number o f  p o t l i d s  i n  
s p i t  1 0  i s  p r o b a b l y  r e l a t e d  t o  t h e  p r o l o n g e d  e x p o s u r e  of  a r t e f a c t s  i n  
t h e  l a g  which i s  i n c o r p o r a t e d  i n  t h e  b a s a l  p o r t i o n s  o f  t h e  s p i t .  From 
t h i s  perspect ive  i t  i s  c l e a r  t h a t  a s  t h e  a r t e f a c t  d i s c a r d  r a t e  i n c r e a s e s  
i n  t h e  13,500-17,000 y e a r  BP p e r i o d  t h e  amount o f  b u r n i n g  d e c l i n e s ,  
although t h e  products  of each burning event  a r e  more numerous. 

CONCLUSION 

This pre l iminary ,  a n a l y s i s  has i n i t i a t e d  s e v e r a l  l i n e s  of enqu i ry ,  
most of which a r e  not  brought t o  f r u i t i o n  here. These themes can be seen  
by d i s c u s s i n g  some of  t h e  i m p l i c a t i o n s  t h e  data h a s  f o r  A u s t r a l i a n  
prehis tory .  

Much of t h i s  paper has concerned changes i n  a r t e f a c t  d i s c a r d  r a t e s  
i d e n t i f i e d  i n  P46, a  50 x  50 cm square a t  t h e  r e a r  of  t h e  s h e l t e r .  Seven 
d i f f e r e n t  explanations a r e  o f f e r e d  f o r  t h e  h igher  d i s c a r d  r a t e s  between 
13,500 and 17,000 y e a r s  BP. Four of  t h e s e  c a n  be t e s t e d  u s i n g  i n f o r m -  
a t  ion a l ready obtained. Me thodological  e r r o r  can be e l i m i n a t e d  by re -  
recording a r t e f a c t s  and us ing  d i f f e r e n t  approaches t o  t h e  same quest ion.  
P o s t - d e p o s i t i o n a l  p r o c e s s e s  w i l l  be b e t t e r  d e f i n e d  a f t e r  f u r t h e r  
analyses of sediment samples and s tone  a r t e f a c t s .  Two o t h e r  p o s s i b i l i -  
t i e s ,  s p a t i a l  change i n  d i s c a r d  a reas  and t e c h n o l o g i c a l  change, can be 
examined when t h e  a r t e f a c t s  f r o m  t h e  t w e l v e  s q u a r e s  dug i n  1982 a r e  
analysed i n  d e t a i l .  

I have argued t h a t  u n t i l  t h e s e  four  hypotheses a r e  r e j e c t e d  it w i l l  
not be p r o f i t a b l e  t o  i n v e s t i g a t e  p o s s i b l e  changes i n  p r e h i s t o r i c  popu- 
l a t i o n  s i z e  o r  d i s t r i b u t i o n .  Even i f  t h e s e  f i r s t  f o u r  e x p l a n a t i o n s  can 
be adequately r e j e c t e d ,  however, t h e  t e s t i n g  of models of 'simple funct -  
ional  change' ( ie .  hypotheses 5, 6,  and 7)  w i l l  be d i f f i c u l t .  Before t h e  
l a t t e r  t h r e e  can  be t e s t e d  more s i t e s  o f  t h e  same a g e  would  h a v e  t o  be  
found i n  the  region. 

The examination of these  changes i n  a r t e f a c t  d i s c a r d  r a t e s  should 
be of i n t e r e s t  t o  those s tudying Late P l e i s t o c e n e  a d a p t a t  ions  i n  in land  
Austral ia .  The major model of P le i s tocene  occupat ion d i scussed  today was 
proposed by Bowdler (1977) who a r g u e d  t h a t  " c o a s t a l l y  a d a p t e d "  p e o p l e  
a r r ived  i n  A u s t r a l i a  p r i o r  t o  30,000 years  BP and cont inued t o  i n h a b i t  
only t h e  c o a s t l i n e  and major r i v e r  systems u n t i l  t h e y  were pushed in land  
a t  t h e  end of  t h e  P l e i s t o c e n e  by m a r i n e  t r a n s g r e s s i o n s .  She p r e d i c t s  
t h a t  i f  t h i s  model i s  c o r r e c t ,  

We would expect t o  f i n d  s i t e s  o l d e r  than s a y  12,000 
BP only nea r  P le i s tocene  c o a s t l i n e s ,  on major r i v e r  
s y s t e m s  o r  l a k e s  c o n n e c t e d  t o  t h e  l a t t e r .  S i t e s  
showing s u c c e s s f u l  d e s e r t  o r  montane  a d a p t a t i o n s  
w i l l  o n l y  be  of  t h e  o r d e r  o f  12,000 y e a r s  o l d  
( ~ o w d l e r  1977 :234). 



T h i s  h y p o t h e s i s  i s  c o n t e s t e d  by Bowler (19761, J o n e s  (1979;  J o n e s  
and Bowler 1981) and Horton (1981). They suggest  t h a t  much of t h e  cont i -  
n e n t  was  o c c u p i e d  p r i o r  t o  a b o u t  25,000 y e a r s  BP, and t h a t  o n l y  a t  t h e  
o n s e t  of  marked' a r i d i t y  from 22,000 t o  almost  12,000 d id  people r e t r e a t  
t o  t h e  c o a s t .  

Although t h e s e  models sugges t  very d i f f e r e n t  p a t t e r n s  of colonis-  
a t i o n  t h e y  a l l  p o s t u l a t e  t h a t  a r i d  A u s t r a l i a  was unoccupied from about 
22,000 u n t i l  w e l l  a f t e r  15 ,000 BP. Whi te  and O'Connell (1982:223) have  
po in ted  o u t  t h a t  a v a i l a b l e  da ta  do no t  support  these  models. Late P l e i -  
s tocene  d a t e s  a r e  r epor ted  from M t .  Newman (Maynard 1980) and Koonalda 
Cave  right 19711, s i t e s  which were i n  landscapes undoubtedly a t  l e a s t  
a s  a r i d  i n  t h a t  t i m e  a s  t h e y  a r e  today .  I n  p r e s e n t l y  s e m i - a r i d  l and-  
scapes ,  s i t e s  such a s  Kenniff Cave (Mulvaney and Joyce 1965) were a l s o  
occupied a t  t i m e s  when c o n d i t i o n s  would have been f a r  more a r i d .  Co l l e s s  
Creek Cave provides  another ,  even s t ronger ,  argument a g a i n s t  wholesale 
abandonments of a t  l e a s t  t h e  a r i d  margins of t h e  i n t e r i o r .  

It was soon ev iden t  fo l lowing  t h e  1979 f i e l d  season t h a t  t h e  occu- 
p a t i o n  h i s t o r y  of t h i s  s i t e  extended back through t h e  P le i s tocene  a r i d  
p h a s e  t o  a p e r i o d  b e f o r e  20,000 BP when c o n d i t i o n s  w e r e  a p p a r e n t l y  
w e t t e r  t h a n  a t  p r e s e n t . T h e  s t r a t i g r a p h i c ,  a r c h a e o l o g i c a l  and d a t i n g  
evidence  gave no i n d i c a t i o n  of a  cessa t ion  of cave use  dur ing  t h e  height  
o f  t h e  a r i d  p h a s e  f r o m  a b o u t  18 ,000 t o  16,000 BP. A t  t h a t  t i m e  C o l l e s s  
Creek was n e a r  t h e  c e n t r e  of t h e  palaeo-continent  and t h e  n e a r e s t  coast-  
l i n e ,  t h e  n o r t h e a s t  c o a s t  o f  Queens land ,  was a b o u t  900 km away. Using 
t h e s e  d a t a  Hughes (Hughes and Lampert 1980:53-54) suggested t h a t  Col less  
Creek Cave was indeed an excep t ion  t o  c u r r e n t  co lon i sa t ion  models. The 
s t o n e  a r t e f a c t  a n a l y s e s  have  r e f i n e d  t h i s  p i c t u r e ;  i n  f a c t  i t  i s  pos- 
s i b l e  t h a t  u s e  o f  t h e  cave  was mos t  i n t e n s e  a t  t h e  h e i g h t  o f  t h e  a r i d  
phase. C e r t a i n l y  t h e  r a t e  of a r t e f a c t  d i sca rd  a t  the  r e a r  of t h e  s h e l t e r  
was g r e a t e s t  from 13,500 t o  17,000 BP, and i f  t h e  ND fragments r e l a t e  t o  
human a c t i v i t i e s ,  a s  hypo thes ' i sed  above,  t h e i r  i n c r e a s e  i n  t h e  same 
p e r i o d  r e i n f o r c e s  t h i s  s u g g e s t i o n .  The u s e  o f  f i r e  a p p e a r s  t o  have 
decreased d u r i n g  t h i s  period. 

The evidence  from Col les s  Creek does not  support any of t h e  colon- 
i s a t i o n  m o d e l s  which  p o s t u l a t e  t h e  abandonment of  a r i d  zones  a t  t h e  
h e i g h t  of  t h e  a r i d  phase. While t h e  economic focus of t h e  occupants of 
t h e  cave .would c e r t a i n l y  have been on t h e  resources  of t h e  streams and 
a s s o c i a t e d  g a l l e r y  f o r e s t s ,  t h e s e  would have been i n s u f f i c i e n t  t o  ensure 
t h e , l o n g  t e r m  s u r v i v a l  of t h e  l o c a l  populat ion,  and t h e r e  must have been 
a  c o n s i d e r a b l e  adjus tment  by t h e s e  people t o  t h e  a r i d  landscape i n  which 
they  l i v e d .  
. The c o a s t a l  o r i e n t a t i o n  of known archaeologica l  s i t e s  may the re fo re  
r e f l e c t  t h e  f i e ldwork  h a b i t s  of p r e h i s t o r i a n s  r a t h e r  than t h e  adaptive 
s t r a t e g i e s  of P l e i s t o c e n e  popula t ions  (cf .  Bowdler 1982). Since archaeo- 
l o g i s t s  seem t o  p r e f e r  t h e  c o a s t  we must  be c a r e f u l  t h a t  o u r  r e s e a r c h  
b i a s  d o e s  n o t  d e t e r m i n e  o u r  i n t e r p r e t a t  i o n s  of Aus t ra l i an  prehis tory .  
F u r t h e r  f i e l d w o r k  i n  in land A u s t r a l i a  must be a  p r i o r i t y  f o r  t h e  1980's; 
and d a t i n g  t h e  i n i t i a l  occupat ion  of va r ious  inland a reas  w i l l  be only 
t h e  f i r s t  s t e p  towards d e f i n i n g  t h e  i n t e n s i t y ,  e f f i c i e n c y  and pa t t e rn  of 
Abor ig ina l  r e source  use. C o l l e s s  Creek Cave i t s e l f  does appear t o  con- 
t a i n  s u f f i c i e n t  informat  ion  t o  t e s t  models r e l a t i n g  human behaviour t o  
long t e rm environmental  change i n  inland Aus t ra l i a .  



This preliminary information from Colless Creek Cave bears upon 
another major model of Australian archaeoloiy, that the ~leirtocene is a 
period of immense technological conservatism &d uniformity, with stbne 
assemblages characterised by large imple'ments (eg, HoGellb 1973:127; 
Bowdler 1977:233; White and O'Connell 1982:65-67, 105; ~ l o o d  1983:48-50, 
97; Mulvaney 1975:172-180). This vision of Australian stond working is 
based solely on descriptions of artefact size and implement -typology. It 
is quite possi,ble that the supposed uniformity of ,Pleistocene assem- 
blages results more from the generalised level of typologi'cal analyses 
than from any real conservatism in the technologies. One has only to 
compare a Kartan industry to Pleistocene artefacts at, Lake Mungo or to 
this assemblage at Colless Creek Cave to see something of the wide range 
of size and morphology that existed across the cont ineqt. It is yet to 
be demonstrated that the chronological arrangement of assemblages into 
an assumed %ens de l'evolution tvvoloniaue" is an adequate explanation 
of this spatial variation (cf. Lorblanchet and Jones 1979). 

Through time the stone artefacts in P46 show continui-ty and a 
complex set of ,changes. The average size of discarded retouched flakes 
does change throuih time. Yet there are ,major ,~hanges in un- 
retozched flake size. When average artefact &eights are examined they 
correlate very closely with artefact dis~ard~rates. From the present 
back until 13,500 BP artefacts average 1.5 gms. From 13,500 until 16- 
17,000 artefacts were more than three times larger than this. Prior to 
17,000 BP the assemblage consists entirely of v6ry small flakes (less 
than 1 gk on average). Do these changes reflect different types of 
prehistoric stone working? This question cannot be resolved until the 
technological changes in the cave are assessed. Certainly there are 
major changes in artefact size throughout the Pleistocene, no matter 
what the explanat ion. 

In writing this paper I have reversed usual archaeological 
practices. 'fImplements", that is retouched flakes and cores of particu- 
lar shapes, are usually described in detail, while flakes are ignored. 
By taking a contrary approach, I find that Colless Creek Cave yields 
information which con£ licts with two aspects of the generally accepted 
"direction of typological evolution" as described for Australia. First- 
ly, over. the last 20 millennia size changes occur in the "debitage" but 
not in the retouched artefacts. Secondly, the oldest artefacts are the 
smallest artetacts, not the largest as would'have been predicted by 
previous models and assumptions. It might be noted,that part of this 
conflict arises because descriptions in the literature deal only'with 
11 implements" whereas I am dealing with the size's of all recognisable 

artefacts. This does not negate my observations, however, and it is 
likely that at Colless Creek Cave we are observing a very different 
prehistory from than which has been described elsewhere on the conti- 
nent. Part of my future research in the area will be to define the 
nature of these differences. . - 

' 1 
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