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INTRODUCTION 

In Australia a number of taphonomic studies suggest that natural 
processes may cause stone artefacts to move vertically within a site 
(Stockton 1973, Hughes and Lampert 1977, Stem 19801, and to move around 
the landscape (Cane 1982). There seems to be a consensus amongst Aust- 
ralian archaeologists that, while stone artefacts may be moved verti- 
cally or horizontally, they are virtually indestructible. Consequently 
it is believed that interpreting artefact numbers and morphologies 
requires no taphonomic perspective at all. One recent sentiment reads: 

The resistance of stone artefacts to physical and chemical 
destruction is why they are often the only evidence of humans 
to have survived from remote prehistoric periods. The field- 
worker may therefore expect to find artefacts looking as fresh 
as the day they were made and dating from the remotest periods 
of human settlement of Australia (Wright 1983:119). 

This paper argues that in order to derive information about the 
past from the qrchaeological record it is necessary to have a 
taphonomic perspective on morphological characteristics of stone 
artefacts. The framework of taphonomy is discussed and it is claimed 
that the taphonomic processes which act upon bone can equally modify 
stone, and that the main objectives of taphonomic studies in palaeonto- 
logy can be achieved in the study of prehistoric artefacts. Two case 
studies are presented to demonstrate the mutability of stone artefacts. 
In the Hunter River Valley artefacts are often fragmented, and site 
descriptions which do not involve a taphonomic component may over- 
estimate the number of prehistoric artefacts and underestimate their 
size. In northwest Queensland the study of the effects of physical and 
chemical attrition on stone artefacts provides in£ ormat ion about the 
prehistoric use of fires, the amount of walking which occurred at 
various prehistoric periods, the extent of vertical movement within the 
deposit, and the accuracy of artefact recognition. These case studies 
demonstrate that only with a taphonomic perspective is it possible to 
accurately reconstruct the original composition of an assemblage or to 
elicit information about human and non-human site formation processes. 



TAPHONOMY 

Taphonomy l i t e r a l l y  means ' ' the l a w s  of bur i a l " .  T r a d i t i o n a l l y  i t  
h a s  b e e n  d e f i n e d  a s  ''...that a r e a  o f  p a l e o n t o l o g i c a l  r e s e a r c h  t h a t  
d e f i n e s ,  d e s c r i b e s ,  and sys temat izes  t h e  na tu re  and e f f e c t s  of processes 
t h a t  a c t  on o r g a n i c  r e m a i n s  a f t e r  d e a t h "  ( G i f f o r d  1981:366). These 
processes  a r e  perceived by some a s  f a l l i n g  i n t o  two realms: t h e  study of 
what happens t o  bones between dea th  and f i n a l  b u r i a l ,  and t h e  study of 
what  h a p p e n s  b e t w e e n  f i n a l  b u r i a l  and r e c o v e r y  ( G i f f o r d  1981:367). 
Others r ega rd  t h e  passage of bones from t h e  animal t o  t h e  labora tory  a s  
involving more than s imply  processes  normally s tud ied  a s  taphonomy. For 
example ,  G i f f o r d  (1981:387) a r g u e s  t h a t  bones  p a s s  t h r o u g h  f i v e  pro- 
c e s s e s :  d e a t h ,  b u r i a l ,  d i a g e n e t i c  change,  e x p o s u r e  and s a m p l i n g ,  and 
a n a l y s i s . T a p h o n o m i s t s  s t u d y i n g  t h e s e  p r o c e s s e s  have  had a  v a r i e t y  of 
o b j e c t i v e s ,  most of which f a l l  i n t o  two ca tegor ies :  

1. I n  many pa laeon to log ica l  s t u d i e s  taphonomy "...involves 'working 
back' f r o m  t h e  f o s s i l  a s s e m b l a g e  t o  t h e  c o m p o s i t i o n ,  s t r u c t u r e  and 
dynamics  of  t h e  p a r e n t  p o p u l a t i o n s  ..." ( 0 l s o n  1980). The u l t i m a t e  
o b j e c t i v e  o f  t h i s  a p p r o a c h  i s  t o  r e c o n s t r u c t  t h e  p a l a e o e c o l o g y  of 
c e r t a i n  a r e a s  o r  species .  

2. Studying t h e  taphonomic processes themselves provides informa- 
t i o n  a b o u t  t h e  c h a n g i n g  f u n c t i o n  o f  t h e  p a l a e o n t o l o g i c a l  s i t e  and of  
changes i n  t h e  surrounding landscape. 

Taphonomy h a s  l a t e l y  f i l l e d  s i m i l a r  r o l e s  i n  ~ d s t r a l i a n  archaeo- 
l o g i c a l  research .  An unders t  anding of carnivore  scavenging, bone f  rag- 
menta t ion  and/or  burning and f l u v i a t i l e  movements has cont r ibuted  s ig-  
n i f i c a n t l y  t o  a rchaeo log ica l  i n t e r p r e t a t i o n .  Such s t u d i e s  have provided 
a  c l e a r e r  i n d i c a t i o n  o f  t h e  n a t u r e  and c o n t e x t  of  t h e  bone assemblage  
when i t  was o r i g i n a l l y  h a n d l e d  by humans, and o f  t h e  p r o c e s s e s  which 
m o d i f i e d  t h e  a s s e m b l a g e  (eg. J o n e s  1980;  W a l t e r s  1984; David 1984). 
Others have s t r e s s e d  t h a t  d i s t i n c t i v e  p a t t e r n s  of r e s idue  formation (and 
by i m p l i c a t i o n  t h e  processes  of a t t r i t i o n )  might a c t  a s  "archaeological 
s igna tu res"  of p a r t i c u l a r  human and non-human animal behaviour (ye1 len  
1977;  Gould 1980:113). 

I t  may appear paradoxica l  t o  t a l k  of a  taphonomy of s tone  a r t e f a c t s  
s i n c e  they a r e  inorganic  and r a r e l y  t e l l  u s  d i r e c t l y  about pas t  environ- 
ments .  Taken i n  a  w i d e r  s e n s e  however ,  many taphonomic  mechanisms do 
a f f e c t  s t o n e  a r t e f a c t s .  I n  one sense  inferences  about a r t e f a c t  funct ion  
gained through microwear s t u d i e s  a r e  based upon t h e  r e s u l t s  of a t t r i t i o n  
(such a s  edge f r a c t u r i n g ,  s t r i a t i o n  and g loss)  which occurs before  a r t e -  
f a c t s  a r e  discarded.  Numerous resea rchers  i n t o  usewear have a l s o  been 
concerned t h a t  a f t e r  a r t e f a c t s  a r e  d iscarded t h e i r  edges might a l s o  be 
damaged by a t t r i t i o n  w i t h i n  t h e  d e p o s i t  (eg. F l e n n i k e n  and Haggar ty  
1979;  K e l l e r  1979;  Kamminga 1982). A number of a r c h a e o l o g i s t s  have 
d i s c u s s e d  taphonomy a s  one  f a c t o r  i n  t h e  f s r m a t i o n  of  a r c h a e o l o g i c a l  
s i t e s  (cf .  Binford 1977; 1978; 1980; 1981; Gifford 1980; S c h i f f e r  1976; 
S u l l i v a n  1978). Many of t h e  processes which these  a rchaeo log i s t s  v isual -  
i s e  a s  f o r m i n g  s i t e s  s h o u l d  a p p l y  t o  s t o n e  a r t e f a c t s  a s  w e l l  a s  t o  
organic  debr i s .  S c h i f f e r  and McGuire (1982:255) put i t  t h i s  way: 

The g r o w i n g  body o f  l i t e r a t u r e  on f o r m a t i o n  p r o c e s s e s  i s  
l e a d i n g  t o  t h e  v i e w  t h a t  a r t i f a c t s  be  c o n s i d e r e d  m e r e l y  a s  
p e c u l i a r  p a r t i c l e s  i n  a  sedimentary matrix. This  perspect ive  



assists the archaeologist in recognizing.that a sizable number 
of formation processes, cultural and noncultural, have obser- 
vable mechanical effects, such as abrasion, size reduction, 
size sorting, and vertical and horizontal displacement. 

Consequently, anunderstanding of degradational processes which 
affect stone artefacts should aid in the reconstruction of original 
assemblages and in the identification of archaeological signatures 
imprinted by particular forms of degradation. 

Stone analysts in Australia have not perceived that many of the 
processes of attrition studied in taphonomy, and so widely accepted as 
affecting bone debris, might also drastically alter the state of 
archaeological stone artefacts. In an attempt to demonstrate this, three 
mechanisms are described in this paper: trampling of artefacts lying on 
the ground surface, cooking of artefacts lying just below the ground 
surface, and in situ weathering and decay of artefacts in a deposit. 
During the course of stone artefact analysis at sites in the Hunter 
River Valley and in northwest Queensland, these mechanisms were found to 
dramatically alter assemblages. 

CASE STUDY 1 - HUNTER RIVER 'VALLEY 

Redbank Creek 5 (RBC5) is a site in the Hunter River Valley near 
Singleton which was partially salvaged in the course of consulting work 
by Koettig and Hughes (1983). It was chosen from among hundreds of other 
sites affected by development for its ability to reveal the stratigraph- 
ic context of the artefacts. Of secondary interest was its high density 
of stone pieces, most of which were thought to be artefactual (Koettig 
and Hughes 1983:26-27, 32). After surface collection and excavation the 
consultants analysed one portion of the site, four square metres in 
area, by counting the number of fragments of stone. Since the 1790 
pieces of stone they recovered did not occur naturally at the site it 
was argued that all these fragments were artefacts, thus giving this 
part of the site an average density of 450 artefacts per square metre. 

A subsequent technological analysis by Hiscock (1985) found that 
although all the stone material had indeed been transported to the site, 
the number of fragments was a very poor indicator of the number of 
prehistoric artefacts discarded at the site. Within one square metre 
there were 138 fragments of stone shattered by heat; but there were no 
artefacts at all. Almost all fragments were of silcrete. Furthermore, 
many flakes were broken and counts of the resulting fragments drasti- 
cally over-estimate the number of knapping events. As an indication of 
the amount of breakage, the number of fragments which represent each 
prehistoric flake removal was calculated for all the artefacts rejoined 
in a conjoin analysis. The results can be expressed separately for the 
two types of raw material: 41 silcrete flakes were broken into 82 frag- 
ments, giving an average of 2 fragments per flake; whereas 16 mudstone 
flakes were broken into 23 fragments, giving an average of 1.4 fragments 
per flake. With these figures it is possible to estimate the original 
number of complete flakes. Of the 1790 stone fragments 1430 are sil- 
Crete. Of these 1430 silcrete fragments only 1300 are artefactual. The 
1300 silcrete artefact fragments derive from 650 flakes. Of the 360 
fragments of indurated mudstone about 350 are artefactual and these come 
from about 250 flakes. This calculation gives an estimate of about 900 
original flakes, half the number of stone fragments recovered. 



The d ramat ic  d i f f e r e n c e s  between t h e  o r i g i n a l  assemblage and the  
recovered f ragments  r e v e a l s  an immense scope f o r  m i s i n t e r p r e t i n g  s i m i l a r  
open s i t e s .  It i s  p o s s i b l e  t h a t  a rchaeo log i s t s  might i d e n t i f y  s i t e s  wi th  
a  h igher  degree  of f ragmenta t ion  a s  those  wi th  h igher  a r t e f a c t  densi- 
t i e s ,  and more consequently a s s e s s  them a s  s i g n i f i c a n t  dur ing  consult-  
a n c i e s .  A r e l a t e d  p rob lem i s  t h a t  t h e  f r a g m e n t s  a r e  s m a l l e r  t h a n  t h e  
o r i g i n a l  f l a k e ,  and s o  a p p a r e n t  v a r i a t i o n s  i n  a r t e f a c t  s i z e  be tween 
s i t e s  o r  through t i m e  might  r e s u l t  from d i f f e r i n g  degrees of fragmenta- 
t i o n .  I f  some raw m a t e r i a l s  b r e a k  up more f r e q u e n t l y  t h a n  o t h e r s  t h e n  
t h e  d e g r e e  o f  a t t r i t i o n  on a n  a s s e m b l a g e  m i g h t  a l s o  d e t e r m i n e  t h e  
p r o p o r t i o n  o f  e a c h  raw m a t e r i a l  i n  t h a t  a s semblage .  D e t a i l e d  f i e l d  
r e c o r d i n g  p r o c e d u r e s  would b e  r e q u i r e d  t o  overcome t h e s e  p o t e n t i a l  
p i t f a l l s .  

A f u r t h e r  i m p l i c a t i o n  of t h e  e f f e c t s  of taphonomic processes on an 
assemblage i s  seen when we examine chronological  change i n  s t r a t i f i e d  
s i t e s .  T a b l e  1 l i s t s  t h e  number o f  c o m p l e t e  f l a k e s  and t h e  number of 
broken f l a k e s  made of indura ted  mudstone f o r  each l e v e l  i n  one square of 
Sandy Hollow 1 (SHl), a  cave depos i t  near  t h e  Hunter River excavated by 
David Moore i n  1965 (Moore 1970). The percentage of mudstone a r t e f a c t s  
which a r e  broken f l a k e s  va r i ed  from 15% t o  422, and t h e  r a t i o  of broken: 
complete f l a k e s  va r i ed  from 0.2:l-0.9:l. These v a l u e s  d e m o n s t r a t e  t h a t  
e v e n  a t  o n e  s i t e  and on one  s t o n e  m a t e r i a l  t h e  p r o p o r t i o n  of  broken 
f l a k e s  c a n  v a r y  c o n s i d e r a b l y  o v e r  t ime .  A s p e c i f i c  example  f rom SH1 
shows how changes i n  t h e  amount of broken a r t e f a c t s  could a f f e c t  i n t e r  
p re ta t ion .  The number of complete f l a k e s  i n  l e v e l s  4 and 516 a r e  approx- 
ima te ly  equal ,  and much lower than i n  s p i t  3  ( see  Table 1). High amounts 
o f  b r e a k a g e  i n  s p i t  4  and t h e  v e r y  i n f r e q u e n t  b r e a k a g e  i n  s p i t  3, 
however, r e s u l t  i n  t h e  t o t a l  number of a r t e f a c t u a l  fragments i n  s p i t  4 
b e i n g  c l o s e  t o  t h e  number i n  s p i t  3  and d i s t i n c t l y  h i g h e r  t h a n  t h e  
number o f  f r a g m e n t s  i n  s p i t  516 ( s e e  T a b l e  1) .  There  i s  no need t o  
belabour t h e  p o i n t  t h a t  d e n s i t i e s  and accumulation r a t e s  of s t o n e  frag- 
m e n t s  m i g h t  v a r y  g r e a t l y  due  t o  t h e  d i f f e r i n g  e f f e c t s  of a  number of 
a t t r i t i o n a l  mechanisms. These p o s s i b i l i t i e s  w i l l  be of i n t e r e s t  i n  view 
of t h e  i n c r e a s i n g  number of s t u d i e s  a t tempt ing t o  c a l c u l a t e  ind ices  of 
occupat ional  i n t e n s i t y .  

The e f f e c t s  of these  a t t r i t i o n a l  mechanisms vary wi th  t h e  na tu re  of 
t h e  a r t e f a c t s .  It was a l ready pointed  out  t h a t  a t  RBC5 s i l c r e t e  f l a k e s  
tended t o  break i n t o  more fragments than mudstone f lakes .  Table 2  g ives  
t h e  average number of broken f l a k e s  f o r  each complete f l a k e  a t  a  number 
o f  s i t e s  a t  Mount A r t h u r  Nor th  and Mount A r t h u r  South ,  two a r e a s  n e a r  
the  Hunter River  midway between Redbank Creek and Sandy Hollow 1. These 
d a t a  s u g g e s t  t h a t  h i g h e r  b r e a k a g e  r a t e s  on s i l c r e t e  f l a k e s  t h a n  on 
i n d u r a t e d  muds tone  f l a k e s  i s  a  g e n e r a l  p a t t e r n  found t h r o u g h o u t  t h e  
Hunter Valley. The cause of such p a t t e r n s  a r e  probably r e g u l a r i t i e s  i n  
the  c h a r a c t e r i s t i c s  of f l a k e s  made on each raw m a t e r i a l  type  which would 
determine  t h e  l i k e l i h o o d  of p a r t i c u l a r  f l a k e s  being broken; c h a r a c t e r  
i s t i c s  such a s  t h e  th ickness ,  c ross-sec t ion ,  and thermal a l t e r a t i o n  of 
each s t o n e  type. 

Data presented  i n  Tables 1 and 2  a l s o  demonstrate t h e  v a r i a t i o n  i n  
f l a k e  b r e a k a g e  which  c a n  o c c u r  b e t w e e n  s i t e s  i n  d i f f e r e n t  l a n d s c a p e s  
w i t h i n  a  s i n g l e  r e g i o n .  The v a s t  m a j o r i t y  o f  open s i t e s  a t  Redbank 
Creek, Mount Arthur North and Mount Arthur South conta in  assemblages of 
muds tone  f l a k e s  w h i c h  a r e  more f r a g m e n t e d  t h a n  t h o s e  f rom t h e  Sandy 
Hol low r o c k s h e l t e r .  Such a  p a t t e r n  m i g h t  be  e x p e c t e d  t o  r e s u l t  from 
European a c t i v i t i e s  such a s  ploughing and l ives tock  grazing, which would 
n o t  e f f e c t  caves. None of t h e s e  open s i t e s  show s t r a t i g r a p h i c  d i s tu rb -  
ance of t h e  s o r t  which would accompany ploughing, however, and a t  some 



of t h e  open s i t e s  s u b s u r f a c e  a r t e f a c t s  w e r e  more  h i g h l y  b roken  t h a n  
t h o s e  c u r r e n t l y  l y i n g  on t h e  ground s u r f a c e .  These  d a t a  s u g g e s t  t h a t  
n e i t h e r  ploughing o r  t rampl ing by s tock  may t o t a l l y  e x p l a i n  t h e  pa t t e rn .  
P e r h a p s  t h e  r e l a t i v e l y  low d e g r e e  of  f l a k e  b r e a k a g e  a t  Sandy Hol low 1 
m e r e l y  r e f l e c t s  t h e  much g r e a t e r  s e d i m e n t a t i o n  r a t e  t h e r e  and con- 
sequently protec ted  a r t e f a c t s  from f u r t h e r  damage. 

While t h e  p o t e n t i a l  f o r  such processes t o  b l u r  our  unders tanding of 
t h e  p a s t  s h o u l d  be  acknowledged,  i t  i s  e q u a l l y  i m p o r t a n t  t o  p e r c e i v e  
t h a t  an understanding of them could c l a r i f y  our  v i s i o n  of t h e  past .  The 
RBC5 example has demonstrated t h a t  e s t i m a t e s  of t h e  composit ion of t h e  
o r i g i n a l  a s s e m b l a g e  a r e  more  e a s i l y  and a c c u r a t e l y  made a f t e r  t h e  
i d e n t i f i c a t i o n  and s t u d y  o f  any t aphonomic  p r o c e s s e s  t h a t  m i g h t  h a v e  
ac ted  upon t h e  ma te r i a l .  The a b i l i t y  t o  i d e n t i f y  h e a t  s h a t t e r i n g  might  
l e a d  t o  t h e  a c c u r a t e  d e s c r i p t i o n  of  h e a r t h s  o r  h e a t - t r e a t i n g  p i t s  a t  
open s i t e s .  Recognition of heated  a r t e f a c t s  might a l s o  a l l o w  t h e  wide- 
s p r e a d  a p p l i c a t i o n  of  d a t i n g  t e c h n i q u e s  such a s  thermoluminescence o r  
ESR a t  some open s i t e s .  

Table 1. Indurated Mudstone A r t e f a c t s  from Square AA a t  Sandy Hollow 1. 

S p i t  Number of Number of No. of Rat io  of Broken: Percentage of 
No. Mudstone Complete Broken Complete Flakes  Broken Flakes  

A r t e f a c t s  A r t e f a c t s  Flakes i n  Assemblage 

Table 2. Number of  Broken F l a k e s  p e r  Comple te  F l a k e  i n  S i t e s  a t  Mount 
Arthur North and South, Hunter Val ley  ( ~ a t i o  c a l c u l a t e d  on ly  
when sample s i z e  exceeded 50 co'mplete f l akes ) .  

S i t e  Zone Muds t one S i l c r e t e  

Surface  assemblages 
MAN9 1 
MAN9 2 
MAN1 0 1 
MAN1 0 2 
MAN20 2 
MAN24 - 
MAN27 1 
MAN3 1 1 
MAS24 - 
MAS46 - 
Subsurface assemblages 
MAN9 1 ' 
MAN1 0 1 
MAN2 7 1 



Flakes  break i n  a  number of ways and f o r  a  number of reasons. I f  it  
i s  p o s s i b l e  t o  equate  c e r t a i n  types  of breakage w i t h  c e r t a i n  mechanisms, 
i t  w i l l  be p o s s i b l e  t o  more accura te ly  de f ine  t h e  format ion  of assem- 
blages.  For example, it appears t h a t  f o r  f l a k e s  of t h e  same raw mater- 
i a l ,  s i z e ,  and s h a p e ,  t h o s e  s p l i t  a l o n g  t h e  p e r c u s s i o n  a x i s  a r e  more 
l i k e l y  t o  have been broken dur ing  manufacture whereas t r ansverse  snaps 
a r e  more  l i k e l y  t o  be  b r o k e n  d u r i n g  p l o u g h i n g  o r  by b e i n g  t r a m p l e d  by 
humans o r  s t o c k  when l y i n g  on t h e  ground s u r f a c e .  Hiscock  and W a l t e r s  
( i n  prep)  p r e s e n t  exper imenta l  evidence of these  pat terns .  

An u n d e r s t a n d i n g  of  t h e  p r o c e s s e s  of  a t t r i t i o n  r a i s e  even more 
p o s s i b i l i t i e s  i n  t h e  s t u d y  of  s t r a t i f i e d  s i t e s .  For  example ,  i f  t h e  
e f f e c t s  of t r ampl ing  induced breakage o r  campfire induced s h a t t e r  can be 
a c c u r a t e l y  i d e n t i f i e d  it would be poss ib le  t o  d i r e c t l y  measure aspects  
of p r e h i s t o r i c  behaviour which a r e  o therwise  d i f f i c u l t  t o  define:  the  
number/size of f i r e s  a t  any l e v e l  o r  t h e  amount of walking which occurs 
i n  any period. These p o s s i b i l i t i e s  a r e  explored i n  t h e  second case study 
o f  t h e  paper .  

CASE STUDY 2 - COLLESS CREEK CAVE, NORTH-WEST QUEENSLAND 

C o l l e s s  Creek  Cave i s  l o c a t e d  i n  t h e  g u l f  f a l l  zone  of t h e  Bark ly  
Table lands ,  approximately 7km from where t h e  t ab le land  abrup t ly  gives 
way t o  t h e  Carpentar ian  Pla in .  The cave faces  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 t h e  southern s i d e  of Co l l e s s  Creek gorge. The s i t e  i s  15m 
a b o v e  t h e  l e v e l  o f  t h e  c r e e k ,  a t  t h e  t o p  of  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 
h i g h  and e x t e n d s  12m i n t o  t h e  c l i f f  f a c e .  The c a v e  f l o o r  i s  veneered  
w i t h  a  l a g  of g r a v e l  and a r t e f a c t s  and l the re  a r e  severa l  l a r g e  blocks of 
r o o f - f a l l  p r o t r u d i n g  f rom t h e  d e p o s ' t .  A p l a n  of t h e  s i t e  showing t h e  c l o c a t i o n  of  s q u a r e  P46 i s  g i v e n  i n  i g u r e  1. I n  a l l  p a r t s  of t h e  cave  
which were excavated t h e  same s t r a t i g r a p h i c  sequence was found; but only 
i n  t h e  r e a r  of  t h e  c a v e ,  i n  s q u a r e  P46, was t h e r e  an  unbroken s t r a t i -  
g raph ic  sequence back t o  17,000 BP which could be dated and f o r  which an  
age ldep th  curve could be constructed.  Using t h e  ageldepth curve it was 
p o s s i b l e  t o  a s s i g n  d a t e s  t o  t h e  t o p  and bottom of each of t h e  upper t e n  
s p i t s ,  and t o  c a l c u l a t e  t h e  approximate amount of t ime  represen ted3 , in  
each s p i t  ( see  Table 3). D e t a i l s  of t h e  da t ing  and sedimentary da ta  from 
P46 a r e  g iven by Hiscock (1984). 

Table 3. Age Range of Each S p i t  i n  P46 

S p i t  Age (Years B.P.) Time Represented 

2,450 y r s  
4,850 y r s  
1,450 y r s  
3,100 y r s  
1,775 y r s  

175 y r s  
700 y r s  

1,400 y r s  
1,390 y r s  



Figure 1. Plan of Colless Creek Cave showing t h e  loca t ion  of square P46. 

Cooking 

Some of t he  fragments of s tone found i n  t h e  cave have been created 
by excess  hea t ing . ,Po t l ids  occur  when s t o n e  i s  r a p i d l y  r a i s e d  t o  h i g h  
temperatures. Di f fe ren t ia l  expansion of t he  rock and u l t i m a t e l y  p o t l i d  
f rac tures  r e s u l t  (Purdy 1975). Po t l i d s  can there fore  be taken t o  indi-  
ca te  "cooki.ngl' of the  stone, probably when f i r e s  o r  hear ths  a r e  placed 
on top of the  a r t e f a c t s  lying on t he  f l o o r  of t he  cave. It can be argued 
t ha t  f o r  a  given amount of burning t h e  frequency of p o t l i d s  i s  propor- 
t i o n a l  t o  t h e  amount of s t o n e  m a t e r i a l  d i r e c t l y  exposed t o  e x c e s s i v e  
heat, and thus one indicat ion of t he  amount of burning w i l l  be t h e  r a t i o  
of p o t l i d s  t o  a r t e f a c t s .  F i g u r e  2 shows t h e  number of p o t l i d s  p e r  100 
grams of a r t e f a c t s  f o r  each  s p i t  i n  Un i t  A of s q u a r e  P46 a t  C o l l e s s  
Creek Cave. The pa t te rn  i s  a  complex one w i th  a  va r i ab l e  but  decreas ing 
proportion of po t l ids  from 13,500 u n t i l  t h e  present. P r io 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  compar i son  t o  
a r t e f a c t s .  Below t h i s ,  s p i t  10 a g a i n  shows a  h i g h  amount of p o t l i d s .  
From t h i s  d a t a  i t  i s  c l e a r  t h a t  i n  t h e  r e a r  of C o l l e s s  Creek Cave t h e  
amount of burn ing  which occu r r ed  d u r i n g  t h e  p e r i o d  13,500 - 16,000 BP 
was r e l a t i v e l y  low whereas the  discard r a t e  of a r t e f a c t s  peaked a t  t h a t  
time  isco cock 1984). 



S P I T S  

Figure 2. The number of p o t l i d s  per  lOOgms of a r t e f a c t s  
f o r  each s p i t  i n  Unit As square P46, Colless 
Creek Cave 

Treadage 

Some of t h e  a r t e f a c t s  i n  C o l l e s s  Creek Cave a r e  broken. It  has  
a l r e a d y  been s u g g e s t e d  t h a t  t r a n s v e r s e  snapping of f l a k e s  w i l l  o f t e n  
o c c u r  when p e o p l e  s t a n d  on>£ l a k e s  . l y i n g  on t h e  ground su r f ace .  I f  t h i s  
i s  t h e  c a s e  t h e  r a t e  of  f l a k e  b reakage  should be i n v e r s e l y  r e l a t e d  t o  
t h e  r a t e  of sediment accumulation; when sediment accumulation i s  s lov  
and a r t e f a c t s  r ema in  f o r  l ong  p e r i o d s  on t h e  ground s u r f a c e  t h e  f r e -  
quency of b reakage  shou ld  be  h igh ,  bu t  when s ed imen t  accumula t ion  i s  
rap id  and a r t e f a c t s  a r e  exposed f o r  only a  shor t  t ime a r t e f a c t  breakage 
should be r e l a t i v e l y  infrequent. I f  t h e  amount of treadage which occurs 
i n  t h e  s i t e  per  u n i t  t ime  i s  constant  throughout t h e  h i s to ry  of occupa- 
t i on ,  then t h e  expected inverse  re la t ionsh ip  between t h e  frequency of 
t ransverse ly  broken f l a k e s  and t he  r a t e  of sediment accumulation should 
be  observed.  D e v i a t i o n  f rom t h i s  r e l a t i o n s h i p  may be  exp l a ined  by in-  
c r e a s e s  o r  d e c r e a s e s  i n  t h e  amount of  walk ing  which took p l a c e  a t  a  
p a r t i c u l a r  phase  i n  t h e  accumula t i on  of t h e  d e p o s i t .  More, d e t a i l s  of 
these  expectations can be found elsewhere (Hiscock and Walters i n  prep). 

Figure 3  shows t h e  r e l a t i onsh ip  between t he  number of t ransversely  
broken f l a k e s  per  complete f l a k e  and the  depth of sediment accumulated 
p e r  100 y e a r s  i n  s q u a r e  P46 a t  C o l l e s s  Creek Cave. Not a l l  of t h e  s p i t s  
l a y  a long  a  s i n g l e  l i n e ,  b u t  i t  i s  sugges ted  t h a t  t h e  l i n e  drawn i n  
Figure  3  represen ts  a  s i m i l a r  amount of p r eh i s to r i c  treadage. This l i n e  
is  given by t h e  equation B=l/S13, where B i s  the  number of broken f lakes  
p e r  comple t e  f l a k e  and S i s  t h e  r a t e  of sed iment  accumulat ion.  The 
m a j o r i t y  of s p i t s  l a y  a long ,  o r  v e r y  c l o s e  t o  t h i s  l i n e  and i t  i s  
concluded t h a t  during t h e  periods i n  which these s p i t s  (1, 2, 3, 4, 5, 9 
and 10)  b u i l t  up t h e r e  was app rox ima te ly  t h e  same amount of walking 
c a r r i e d  out i n  t h e  cave. 

I n  c o n t r a s t ,  t h e r e  a r e  r e l a t i v e l y  h igh  numbers of t r a n s v e r s e l y  
b roken  f l a k e s  i n  s p i t s  617 and 8. Even though s e d i m e n t a t i o n  i n  t h e s e  
l e v e l s  was very rapid  f l a k e s  were frequently broken. This pa t te rn  pro- 
bably r e s u l t s  from much g r e a t e r  amounts of walking i n  the  cave during 
t h e  accumulation of s p i t s  617 and 8, between 13500 BP and 16000 BP, than 
a t  any o ther  period of occupation. Support is  given t o  t h i s  inference by 
t h e  f a c t  t h a t  t h e s e  l e v e l s  a l s o  c o n t a i n  t h e  h i g h e s t  d i s c a r d  r a t e s  of 
a r t e f a c t s ,  bone and s h e l l  debris. 



S o d l m e n t e t l o n  r a t s  
( C m l  100 y e a r s  ) 

I 

Figure 3. The r e l a t i o n s h i p  between t h e ,  number of t r a n s v e r s e l y  broken 
f l a k e s  per  complete f l a k e  and t h e  depth  of sediment accumu- 

' l a t e d '  per  100' years  i n  square  P46. - 

Weathering 
I .  

Some of t h e  s tone  a r t e f a c t s  a t  C d l l e s s  Creek Cave ar'e very f r e s h  i n  
a p p e a r a n c e  ~ h i l ~ e  o t h e r s U a r e ' : h , i g h l y  ,weathered .  Some a r t e f a c t s  a r e  s o  
we,ather-&d t h a t  they a r e  b a r e l y  recognisable.  initial r b  ins<ec*tion . of t h e  
a5simblage i 'ndicated t h ~ t  t h e - o l d e r  a r t e f a c t s  were more weathered t h a n  

b' 

younier ones , ,  ,sugg;sting ' t h a t  t h  weather ing  occurred '  &I' s i t u .  I f  t h i s  
was'the c i s &  each & p i t  should cofitain a  g r e a t e r  p ropor t ion  of weathered 
a r t e f a c t k  t h a n  t h e  one  'above it.' ~ e a s u i e m e n t  of  t h e  i n c r e a s i n g  p ro -  
p h i o n  of weathered, a r t e f i c t s  n b c e s s i t a t e s  a- d i v i s i o n  of t h e  assern- 
blage from each s s i t  i n t o  a-number of c l a s s e s  which d e s c r i b e  t h e  v a r i a -  
t i o n s  i n  th'e a'hobnt of weathering t h e  assem6lage has, undergone.' Although 

# 
weathering is '  a  continhous process four .  Categories could be e a s i l y  and 
c 6 n s i s t e n t l y  I I *  ' d i s t ihgu i shed  a s  follows': ' 

I .  - 1 

FRESH - i n  whit?' t h e  f r a c t u r e  b u r f i c e s  of " t h e  c h e r t  a r ~ .  hard;' l u s t r o u s ,  
'arid' t h e  same as'  t h e  i n t e r i o r  of t h e  arfefac. t .  
* .  

LIGHT PATINATION - where  t h e  s u r f a c e  o f  t h e  a r t e f a c t .  i s  m b t ' t ~ e d ,  6 d m c  
a r e a s A  having thk a6pearanceL of f r e s h  unpat i n a t e d  c h e r t  and o t h e r s  
,appear t o  have a d ~ l l ~ w h i t e  f i l m  over  t h e  surface .  . . 

PATINATED - where the  s u r f a c e  of t h e  a r t e f a c t  i s  w h i t e  and t h e  t e x t u r b  
of the+ surf,&e has become d u l l  and rough. ~ r o k e n  specimens r e v e a l  
that whi le  t h e  weathering i s  riot cdnf ined t o  t h e  s u r f  hke i t '  hGgd 
not  occur, throughout  t h e  e n t i r e  a r t e f a c t .  

HEAVILY WEATHERED ' - where  t h e  a r t e f a c t  i s  a b r i g h t  w h i t e '  c o l o u r ,  
porous, and has become crumbly and powdery. Broken a r t e f a 6 t s  show 
t h a t  t h i s  degree of weather ing  o c c u r s  u n i f o r m l y  t h r o u g h o u t  t h e  
e n t i r e  a r t e f a c t .  



Table 4 shows t h e  percentage of c h e r t  a r t e f a c t s  i n  each weathering 
c a t e g o r y  f o r  t h e  s p i t s  i n  s q u a r e  P46. The p r o p o r t i o n  of  a r t e f a c t s  i n  
each weather ing  c l a s s  v a r i e s  v e r t i c a l l y  i n  a manner which suppor ts  t h e  
argument t h a t  weather ing  has  occurred s i n c e  t h e  depos i t  formed. Lightly 
Pa t ina ted  a r t e f a c t s  do n o t  become common u n t i l  - s p i t  5, Pa t ina ted  a r t e  
f a c t s  become dominant i n  s p i t  8, and Heavily Weathered a r t e f a c t s  a r e  no t  
common u n t i l  s p i t  11. Within Unit B ( s p i t s  11-23) t h e r e  i s  a progressive 
decay of c h e r t  a r t e f a c t s ,  w i t h  a l l  being Heavily Weathered a t  t h e  base. 

/ Table 4. The percentage  of c h e r t  a r t e f a c t s  i n  each weathering c l a s s  
for each s p i t  of P46 a t  Co l l e s s  Creek Cave. 

Sample L igh t ly  Heavily 
S p i t  S i z e  Stratum Fresh Pa t ina ted  Pat ina ted  Weathered 

One way of c a l c u l a t i n g  t h e  r a t e  a t  which t h i s  weathering occurred 
i s  t o  look a t  t h e  amount of t ime  it t akes  f o r  t h e  major i ty  of a r t e f a c t s  
i n  each s p i t .  t o  reach a p a r t i c u l a r  s t age -o f  weathering. It took approxi- 
m a t e l y  13,500 y e a r s  f o r  t h e  m a j o r i t y  o f  a r t e f a c t s  i n  a s p i t  t o  become 
l i g h t l y  p a t i n a t e d .  The t r a n s i t i o n  f rom L i g h t  P a t i n a t i o n  t o  P a t i n a t e d  
occurred more r a p i d l y ,  w i t h  t h e  m a j o r i t y  of a r t e f a c t s  i n  a s p i t  becoming 
P a t i n a t e d  a f t e r  a f u r t h e r  1-2,000 y e a r s .  V i r t u a l l y  a l l  t h e  Heav i ly  
Weathered a r t e f a c t s  a r e  o l d e r  than 17,000 yea r s  BP, and s ince  they occur 
o n l y  i n  U n i t  B ( s p i t s  11-23) and i n  t h e  g r a v e l  l a g  i m m e d i a t e l y  above 
U n i t  B ( s p i t  1 0 )  i t  c a n  b e  s u g g e s t e d  t h a t  t h e y  a r e  much o l d e r  t h a n  
17,000 y e a r s  .(cf. H i s c o c k  1984:125). I n  a s s e s , s i n g  t h e  c o n t r a s t  be tween 
t h e .  sediments of  Unit A and Unit B Hughes (1983:61) remarked f o r  Unit B 
t h a t  : 



' 
The r e l a t i v e l y  high degree of pedogenic o rgan isa t ion  i nd i ca t e s  
considerable weathering of the  deposi t  over a long period of 
t ime under much w e t t e r  condit ions than today. 

Since t he  a r t e f a c t s  i n  Unit B a r e  so  much more weathered than those  i n  
t h e  base  of  Uni t  A t h i s  c o n c l u s i o n  i s  e q u a l l y  a p p l i c a b l e  t o  t h e  a r t e -  
facts .  The t r a n s i t i o n  f.rom Pat  inated t o  Heavily Weathered probably took 
much longer than t h e  t r a n s i t i o n  from Light ly  Pat inated t o  Patinated.  

The c rumbl ing  and rounding  of edges  and t h e  d i s c o l o u r a t i o n  and 
roughening of a r t e f a c t  surfaces  which accompanied t h e  weathering process  
could  be expec ted  t o  o b s c u r e  and e r a s e  many of t h e  a t t r i b u t e s  u sed  t o  
iden t i fy  and c l a s s i f y  a r t e f ac t s .  In  examining ma te r i a l  from P46 Hiscock 
(1984:139) recognised a c l a s s  of a r t e f a c t s  c a l l ed .F l aked  Pieces. These 
were fragments of s tone which were d e f i n i t e l y  a r t e f a c t s ,  but which could 
not be c l a s s i f i e d  a s  cores, f l akes ,  o r  retouched f l a k e s  because many of 
t h e i r  s u r f a c e s  were wea the red  o r  formed by i n c i p i e n t  f r a c t u r e  planes. 
The 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  P46 i n c r e a s e s  w i t h  dep th ,  and i s  
pa r t i cu l a r l y  high i n  l eve l s  o lder  than 14,000 BP, t h a t  is  i n  s p i t s  8-23. 
Par t  of t h i s  increase  i n  f laked pieces is probably due t o  t he  progres- 
s ive  degradation of a r t e f a c t s ,  most pronounced i n  t h e  lowest l eve l s .  An 
even more s t a r t l i n g  impl icat ion of s tone  degradation i s  t he  e f f e c t  of 
weathering on a r t e f a c t  recognition. Hiscock (1984: 142) argued t h a t  many 
of the  small  non-artef a c tua l  fragments of cher t ,  c a l l e d  Non-diagnost i c  
(ND) fragments, probably resu l ted  from a r t e f a c t  manufacture even though 
t h i s  i s  not  demonstrated by morphological t r a i t s .  Many of t he  ND f rag-  
ments from t h e  lower l eve l s  of t h e  deposi t  a r e  highly  weathered and it 
is  poss ible  t h a t  many were once smal l  a r t e f a c t s  which have s ince  been s o  
badly  wea thered  t h a t  t hey  a r e  no l o n g e r  r e c o g n i s a b l e .  F i g u r e  4 shows 
t ha t  compared wi th  recognisable a r t e f a c t s  these  ND fragments a r e  more 
f r equen t  i n  Uni t  B ( s p i t s  11-23) t h a n  t hey  a r e  i n  Un i t  A ( s p i t s  1-10). 
This increase i n  the  lower s p i t s  coincides wi th  t h e  l e v e l s  i n  which most 
a r t e f a c t s  a r e  Heavily Weathered and i t  can t he r e fo re  be suggested t h a t  
many of the  ND fragments may. indeed be degraded a r t e f a c t s .  

F igu re  4. The number of Non-diagnost ic  f r a g m e n t s  p e r  a r t e f a c t  i n  each  
s p i t  i n  square P46. 

Ver t ical  changes i n  t h e  degree of a r t e f a c t  weathering provides a 
t e s t  of t h e  i n t e g r i t y  of t h e  d e p o s i t .  The s h a r p  changes  which o c c u r  
i n d i c a t e  t h a t  t h e r e  ha s  been on ly  l i m i t e d  p o s t - d e p o s i t i o n a l  v e r t i c a l  



movement of  a r t e f a c t s .  Fo r  example,  f r e s h  a r t e f a c t s  a r e  comp le t e ly  
absent  from Unit B and L igh t ly  Pat inated a r t e f a c t s  a r e  p resen t  only i n  
t h e  upper two s p i t s  of t h a t  Unit. This suggests  t h a t  t he r e  i s  l i t t l e ,  i f  
any,  downward movement of a r t e f a c t s  from Un i t  A t o  Uni t  B. The seven 
f l a k e s  w i t h  Light  P a t i n a t i o n  which occur i n  Unit B may have i f a l l e n  down 
c r a c k s  f rom s p i t  10 ,  i n d i c a t i n g  t h a t  a  v e r y  s m a l l  p r o p o r t i o n  of a r t e -  
f a c t s  may have moved downwards up t o  4cm. On t h e  o t h e r  hand i t  i s  
equal ly  l i k e l y  t h a t  t he se  a r t e f a c t s  have not  been v e r t i c a l l y  displaced 
b u t  a r e  m e r e l y  s t o n e s  wh ich  have been  r e l a t i v e l y  s low t o  weather .  A 
s i m i l a r  s i t u a t i o n  occurs between s p i t s  7  and 8. Only two f r e sh  a r t e f a c t s  
were found below s p i t  7, again  ind ica t ing  t h a t  i f  v e r t i c a l  movement i s  
o c c u r r i n g  i t  i n v o l v e s  o n l y  v e r y  s m a l l  numbers of a r t e f a c t s .  Given t h e  
l ack  of any r e se rv io r  i n  s p i t s  8  and 9  from which t h e  f r e s h  a r t e f a c t s  i n  
s p i t  1 0  c o u l d  have d e r i v e d ,  however,  i t  i s  a g a i n  p o s s i b l e  t o  e x p l a i n  
t h e s e  anomalous ly  f r e s h  a r t e f a c t s  a s  a  r e s u l t  of  some p i e c e s  of c h e r t  
being r e l a t i v e l y  r e s i s t a n t  t o  weathering. 

The r a t e  a t  wh ich  a r t e f a c t s  w e a t h e r  i s  l a r g e l y  dependent  on t h e  
n a t u r e  of  t h e  s t o n e  on which  t hey  a r e  made and t h e  c o n d i t i o n s  of t h e  
d e p o s i t  i n  which  t h e y  r e s t e d .  Purdy and C l a r k  (1979) have argued t h a t  
c h e r t  which  ha s  been s u b j e c t e d  t o  h e a t  w e a t h e r s  more r a p i d l y  t han  
unhea t ed  s amp le s ,  and i t  i s  w e l l  known t h a t  many v o l c a n i c  r ock  t ypes  
w e a t h e r  q u i c k l y  b e c a u s e  of t h e i r  u n s t a b l e  mineralogy.  Cher t ,  be ing 
composed p r e d o m i n a t e l y  of s i l i c a ,  i s  u s u a l l y  r e l a t i v e l y  r e s i s t a n t  t o  
weathering. The c h e r t s  which were made i n t o  a r t e f a c t s  a t  Col less  Creek 
Cave a r e  v a r i a b l e  i n  t h e i r  chemical composition, w i th  some nodules being 
composed a l m o s t  e n t i r e l y  of  cha lcedony  w h i l e  i n  o t h e r s  t h e r e  i s  up t o  
30% carbonate g r a in s  and smal l  rhombs of carbonate i n  addi t ion t o  chal- 
cedony (Watchman 1982). Surface samples of carbonate r i c h  che r t  develop 
a  w h i t e  p a t i n a  n o t  found i n  o t h e r  c h e r t  samples  i n  t h e  a r e a  and i t  i s  
probable t h a t  carbonate r i c h  nodules of cher t  weather more rapidly. I f  
t h i s  i s  t h e  case  it i s  t o  be expected t h a t  the re  would be a r t e f a c t s  of a  
number of weathering c l a s s e s  p resen t  - i n  each s p i t ,  because both carbon- 
a t e  r i c h  and poor c h e r t s  a r e  known t o  occur  i n  a l l  s p i t s .  Thus, even 
a r t e f a c t s  made and deposi ted  contemporaneously would not  weather syn- 
chronous ly .  T h i s  f a c t  l e n d s  w e i g h t  t o  t h e  argument t h a t  r e l a t i v e l y  
unwea thered  a r t e f a c t s  m i g h t  e x i s t  i n  s p i t s  where most  a r t e f a c t s  a r e  
d i s t i n c t l y  more weathered, and ye t  be approximately t h e  same age. On the 
b a s i s  of t h e  rap id  weathering of a r t e f a c t s  which occur wi thin  Colless 
Creek Cave i t  can be concluded t h a t  a t  t he  r e a r  of t he  cave the  downward 
movement of a r t e f a c t s  i s  a  r a r e  phenomenon. - 

Rapid weathering of t h e  s tone  on which a r t e f a c t s  a r e  made may a l s o  
r e v e a l  p a t t e r n s  of  s caveng ing  by p r e h i s t o r i c  humans. The r e u s e  and /o r  
r e f  laking of o ld  a r t e f a c t s  may account f o r  t he  occurrence of weathered 
a r t e f a c t s  i n  r e c e n t  s t r a t a .  T h i s  may e x p l a i n  t h e  e x i s t e n c e  of Heav i ly  
Weathered a r t e f a c t s  i n  s p i t  2, and of Pat inated a r t e f a c t s  i n  s p i t s  1-3. 
I n  t h e s e  uppe r  l e v e l s  t h e r e  a r e  a l s o  a  number of  f l a k e s  which have 
P a t i n a t e d  . d o r s a l  s u r f a c e s  b u t  which  have F r e s h  v e n t r a l  s u r f a c e s .  An 
e x a m i n a t i o n  of such  a r t e f a c t s  m igh t  r e v e a l  t h e  c r i t e r i a  p r e h i s t o r i c  
i nhab i t an t s  used when they se lec ted  o ld  a r t e f a c t s  f o r  reuse. 

CONCLUSIONS AND IMPLICATIONS 

Un t i l  demonstrated otherwise  it should be assumed t h a t  t h e  tapho- 
nomic mechanisms a t  work i n  t he  Eunter Valley and a t  Colless Creek Cave 
have t h e i r  coun te rpar t s  elsewhere. The exis tence  of taphonomic processes 



and t h e i r  a b i l i t y  t o . a l t e r  s t o n e  a s s e m b l a g e s  mus t  b e  acknowledged.  On 
some occasions,  perhaps many, t h e  r e s u l t  of those  processes  w i l l  be t h e  
s i g n i f i c a n t  a l t e r a t i o n  of assemblages. Unless a r c h a e o l o g i s t s  a r e  aware 
of such  t r a n s f o r m a t i o n s  o u r  p e r c e p t i o n  o f  t h e  p a s t  c o u l d  b e  g r o s s l y  
d i s to r t ed .  Consequently, b e f o r e  a r c h a e o l o g i c a l  s i t e s  c o n t a i n i n g  s t o n e  
a r t e f a c t s  a r e  i n t e r p r e t e d  anda the i r  s i g n i f i c a n c e  assessed t h e  taphonomic 
p r o c e s s e s  which  have  a c t e d  upon them s h o u l d  b e  d e s c r i b e d ,  j u s t  a s  any 
a c c e p t a b l e  s t u d y  of  s e t t l e m e n t  p a t t e r n s  i s  today expected t o  d e s c r i b e  
f a c t o r s  s u c h  a s  t h e  d e g r e e  t o  which  o l d  l a n d  s u r f a c e s  a r e  exposed  a s  a  
r e s u l t  of e ros ion  o r  sediment accumulation. S p e c i f i c  and s o p h i s t i c a t e d  
recording methodologies w i l l  be needed t o  measure t h e  n a t u r e  and e x t e n t  
of a t t r i t i o n  an assemblage. has undergone. 

An understanding of taphonomic processes  w i l l  enable  b e t t e r  e s t i -  
mates t o  be made of t h e  o r i g i n a l  assemblage. I n  a reas  such a s  t h e  Hunter  
V a l l e y ,  i n  which  t h e  outcome of d e g r a d a t i o n a l  p r o c e s s e s  v a r y  w i d e l y  
between s i t e s  and raw m a t e r i a l s ,  it w i l l  n o t  be p o s s i b l e  t o  a c c u r a t e l y  
i n f e r  t h e  human p a s t  without  r e c o n s t r u c t i n g  t h e  assemblages a s  they were 
when they were f i r s t  discarded. More impor tan t ly ,  new measurements of 
p r e h i s t o r i c  human behaviour can be based upon t h e  e f f e c t s  of some of t h e  
processes of decay. The Col l e s s  Creek Cave s tudy showed t h a t  t h e  degra- 
da t ion  which occurs t o  a r t e f a c t s  a f t e r  they a r e  d iscarded can c o n t r i b u t e  
d a t a  about t h e  n a t u r e  and amount of p r e h i s t o r i c  a c t i v i t i e s .  These d a t a  
provide a  f u r t h e r  perspect ive  on t h e  deba te  about which c h a r a c t e r i s t i c s  
a r e  a p p r o p r i a t e  measurements  of t h e  " i n t e n s i t y  of  s i t e  usage"  ( c f .  
Hiscock 1981). A t  C o l l e s s  Creek  Cave t h e  e f f e c t s  o f  d e g r a d a t i o n  o f  t h e  
s t o n e  a r t e f a c t s  can  be  s e e n  t o  r e f l e c t  t h e  amount o f  b u r n i n g  and  t h e  
amount of w a l k i n g  which o c c u r r e d  w i t h i n  t h e  c a v e  a t  v a r i o u s  p e r i o d s .  
Wea the r ing  of  a r t e f a c t s  i n  t h e  C o l l e s s  C r e e k  Cave d e p o s i t  a p p e a r s  t o  
have occurred in s i t u ,  thereby providing a n  i n d i c a t i o n  of t h e  s c a l e  of 
post-deposi t ional  v e r t i c a l  movements. , 

I n g e n u i t y  on t h e  p a r t  of  a r c h a e o l o g i s t s  w i l l  p r o b a b l y  r e v e a l  a  
l a r g e  range of o t h e r  a t t r i t i o n a l  mechanisms which may obscure t h e  o r i g i -  
n a l  n a t u r e  of  t h e  a s s e m b l a g e . o r  which  may be  used  a s  i n d i c e s  o f - p r e -  
h i s t o r i c  a c t i v i t i e s .  A r e f ined  u n d e r s t a n d i n g  o f  t aphonomic  mechan i sms  
which a f f e c t  s t o n e  a r t e f a c t s  would provide  . a  b e t t e r  b a s i s  f o r ,  i n t e r p r e t -  
i n g  a r c h a e o l o g i c a l  a s semblages .  F u r t h e r  e x p e r i m e n t a l  r e s e a r c h  c o u l d  
p r o f i t a b l y  be  u n d e r t a k e n  i n  a  number o f  a r e a s .  Examples  i n c l u d e  t h e  
e f f e c t  of raw m a t e r i a l  on w e a t h e r i n g  and b r e a k a g e ,  t h e  e f f e c t  o f  h e a t  
t rea tment  o r  burning on weathering o r 'b reakage ,  t h e  mechanisms and r a t e s  
of pa t ina t ion  and weathering, and t h e  causes  of va r ious  types of break- 
age and hea t  s h a t t e r s .  With p r i n c i p l e s  e s t a b l i s h e d  by such exper iments  
it should be p o s s i b l e  t o  morea a c c 6 r a t e l y  i n t e r p r e t  t h e  p r e h i s t o r i c  p a s t ,  
and t o  i n f e r  scenar ios  which have -remained hidden t o  more t r a d i t i o n a l  
approaches. 

ACKNOWIiEDGEMENT S 

The d a t a  from t h e  Hunter Valley was c o l l e c t e d  dur ing a r c h a e o l o g i c a l  
consultancies f o r  NSW NPWS, NSW E l e c t r i c i t y  Commission, and Mount Ar thur  
South  P t y  Ltd.  Val  At tenbrow,  S c o t t  Cane, Luke Godwin, J.Hal1, P h i l  
Hughes, Margr i t  Koet t i g ,  Rob Neal, Norma Richardson, Mike Smith, S teve  
Sutton, and I a n  Walters read d r a f t s  of t h i s  paper and con t r ibu ted  valu-  
a b l e  comments. 



REFERENCES CITED ' 

Binford, 'L. R. 1977 Introduction. In L. R.   in ford (~d.1, For Theory 
Building in ~rcha'eolo~~, pp.l-l~. New York: Academic Press. 

+, -I 4 .. 
Binf ord, L. R. 1978 Nunamiut Ethnoarchaeology. New York: Academic 

Press. 

Binford, L. R. 1980 Willow smoke and dogs tails: hunter-gatherer 
settlement systems and archaeological site formation. American 
Antiquity 45:4-20. 

Binford, L. R. 1981 Bones: Ancient Men and Modern Uyths. New York: 
Academic Press. 

Cane, S. 1982 Bustard gastroliths in the archaeological record. Aust- 
ralian Archaeology 14:25-34. 

David, B. 1984 Man vs. Dingo: The identification of bone remains from 
archaeoloiical sites, with specific reference to Walkunder 
Arch Cave, Chillagoe, Northeastern Queensland. Cultural 
Resource Management Monograph Series Number 5. Brisbane: 
Archaeology Bfanch, Department of Community Services. 

I r '  . . 
~lenniken,' J: J. and J. C. Haggarty 1979 ' Trampling as' an igency in the 

formation of edge damage: an experiment in lithic technology. 
Northwest Anthropological Research Notes 13:208-214. 

* '  

Giff ord, D. P. 1980 Ethnoarchaeological contributions to the taphonomy 
of human sites. In A. K. Behrensmeyer and A. P. Hill (Eds.), 
Fossils in the Making, pp.93-106. Chicago: University of 
Chicago Press. . . . '  . . 

" 4  . 
Gifford, n.-P; 1981 Taphonomy and Paleoecology: A cri'tical review of 

archaeology's sister"disciplines. In M. B. Schiffer (~d.), 
Advances in Archaeological Method and Theory 4: 3 65-438. 

Gould, R. A. 1980 Living Archaeology. -Cambridge: Cambridge University 
Press. 

Hiscock, P. 1981- Comments on the use of chipped stone artefacts as a 
measure of 'intensity of site usage'. Australian Archaeology 
13: 30-34. 

1 

Hiscock, P. 1984 A preliminary report on the stone artefacts from 
Colless Creek Cave, Northwest Queensland. Queensland Archaeo- 
logicil Research'1:120-151. ?. 

Hiscock, P. 1985 A technological analysis of stone artefact 
assemblages from the Hunter River Valley Region. Volume 4, NSW 
~ational-parks and Wildlife Service Hunter Valley Region 
~ r c h a e b l o ~ ~  Project Stage 1. 

Hiscock, P."and I. Walters (in prep) Flake breakage and the measurement 
of occupation intensity: evidence from Colless Creek Cave. 



Hughes, P. J. 1983 Colless Creek rock shelter archaeological site, 
north-west Queensland - 18k spike. In J. M. A. Chappell and A. 
Grindrod (Eds.), CLIHAHZ: Proceedings of the First CLIHARZ 
Conference, Howman's Gap, Victoria, 1981, pp.59-61. Canberra: 
Department of Biogeography and Geomorphology, RSPaCS, ANU. 

Hughes,P.J. and R.J.Lampert 1977 Occupational disturbance and types of 
archaeological deposit. Journal of Archaeological Science 
4:135-140. 

Jones, R. 1980 Different strokes for different folks: Site, scale and 
strategy. In I. Johnson (Ed.), Holier than Thou: Proceedings 
of the 1978 Kioloa Conference o n  Australian Prehistory, pp. 
151-171. Canberra: Department of Prehistory, R.S.Pac.S., ANU. 

Kamminga, J. 1982 Over the edge: Functional analysis of Australian 
tools. Queensland University Anthropology Museum Occasional 
Papers in Anthropology 12: 1-237. 

Keller, D. R. 1979 identifying edge damage on surface occurring lithic 
artifacts: some comments. Lithic Technology 8(2):15-17. 

Koettig, M. and P. J. Hughes 1983 Archaeological investigations on the 
United Collieries Coal Lease, Warkworth, Hunter. Val ley, NSW. 
Report to United Collieries Pty.Ltd., Singleton, NSW. 
Canberra: ANU Archaeological Consultancies. 

Moore, D. R. 1970 Results of an archaeological survey of the Hunter 
River Valley, New South Wales, Australia, Records of the 
Australian Museum 28:25-64 

Olson, E. C. 1980 Taphonomy: its history and role in community evo- 
lution. In A. K. Behrensmeyer and A. P. Hill (Eds.), Fossils 
in the Making: Vertebrate Taphonomy and Paleoecology, pp.5-19. 
Chicago: University of Chicago Press. 

Purdy, B. A. 1975 Fractures for the Archaeologist. In E. H. 
Swanson (Ed.), Lithic Technology, pp. 133-144.The Hague: 
Mouton. 

Purdy, B. A. and D. E. Clark 1979 Weathering of thermally altered 
prehistoric stone implements. Lithic Technology 8(2):20-21. 

Schiffer, M. B. 1976 Behavioral Archaeology. N. Y.: Academic Press. 

Schiffer, M. B. and R. H. McGuire 1982 The study of Cultura1,Adapt- 
ation. In R. H. McGuire and M. B. Schiffer (Eds.), Hohokaa 
alid Patayan. Prehistory of Southwestern Arizona,pp. 223-274. 
New Pork: Academic Press. 

Stern, N. 1980 Taphonomy: some observations about its place in 
archaeology. Unpub. BA(hons) thesis, University of Sydney. 

Stockton, E. D. 1973 Shaw's Creek Shelter: Human displacement of arte- 
facts and its significance. Mankind 9:112-7. 



Sullivan, A. P. 1978 Inference and evidence in archaeology: A discus- 
sion of the conceptual problems. In M. B. Schiffer (Ed.), 
Advances in Archaeological Method and Theory 1 : 1 18-22 2. 

Walters, I. 1984 Gone to the Dogs: a study of bone attrition at a 
Central Australian campsite, Mankind :389-400 

Watchman, A. 1982 Brief petrographic notes on chert from Colless 
Creek. Unpublished manuscript. 

Wright, R. V. S. 1983 Stone implements. In G. Connah, (Ed.), Bust- 
ralian Field Archaeology: A Guide to Techniques, pp.118-125. 
Canberra: Australian Institute of Aboriginal Studies. 

Yellen, J. 1977 Cultural Patterning in Faunal remains: Evidence from 
the !Rung Bushmen. In D. Ingersoll, J. E. Yellen and W. Mac- 
donald (~ds.), Experimental Archaeology, pp. 271-333. New 
York: Columbia University Press. 




