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INTRODUCTION 

Bushrangers Cave i s  t h e  o l d e s t  mainland a r c h a e o l o g i c a l  s i te s o  f a r  
d i s c o v e r e d  i n  t h e  Moreton Region o f  s o u t h e a s t  Q u e e n s l a n d .  O c c u p a t i o n  
began a p p r o x i m a t e l y  6000 y e a r s  ago ,  a t  a t i m e  when t h e  r i s i n g  s e a s  
f l o o d e d  Moreton Bay and r e a c h e d  t h e i r  p r e s e n t  l e v e l s .  S e v e r a l  
r e s e a r c h e r s  h a v e  s u g g e s t e d  t h a t  a f t e r  t h e  i n f i l  l i n g  o f  t h e  Bay f o o d  
resources  w e r e  more p l e n t i f u l ,  and t h a t  dur ing  t h e  l a s t  6000 y e a r s  t h e r e  
wa8 pdpula t ibn growth and a r e s t r u c t u r i n g  of Abor iginal  s o c i e t y  ( H a l l  
1982, 1986; Morwood 1986).  A t  l e a s t  some o f  t h e s e  c h a n g e s  s h o u l d  b e  
v i s i b l e  a t  Bushrangers Cave and H a l l  (1986:lOl) has argued t h a t  economic 
and s o c i a l  reorganizat ion may be r e f l e c t e d  i n  t h e  procurement of  s t o n e  
m a t e r i a l  by t h e  k n a p p e r s  who l e f t  s t o n e  a r t e f a c t s  i n  t h e  c a v e .  
I n d i c a t i o n s  t h a t  s t o n e  from t h e  v i c i n i t y  o f  t h e  c a v e  may h a v e  b e e n  
t r a n s p o r t e d  some d i s t a n c e  d u r i n g  t h e  l a t e  H o l o c e n e  ra i se  s i m i l a r  
p o s s i b i l i t i e s  (Bird e t  a 1  1987). Explora tory  excava t ions  and p r e l i m i n a r y  
a n a l y s i s  of  t h e  r e c o v e r e d  a r t e f a c t s  was r e p o r t e d  by H a l l  (1986) ,  who 
demonstrated t h a t  changes i n  a r t e f a c t  f r e q u e n c y  and  raw m a t e r i a  1 t y p e  
d i d  occur. Fur ther  radiocarbon d a t e s  and more d e t a i l e d  i n v e s t i g a t i o n s  of  
t h e  a r t e f a c t u a l  a s s e m b l a g e  are p r e s e n t e d  i n  t h i s  p a p e r .  W h i l e  a more 
c o m p l e t e  u n d e r s t a n d i n g  o f  t h e  s i t e  w i l l  r e q u i r e  t h e  e x c a v a t i o n  o f  a 
l a r g e r  a r e a ,  t h e  d a t a  d e s c r i b e d  be low e n a b l e  some p r e l i m i n a r y  
conclusions t o  be drawn about chrono log ica l  change i n  s t o n e  procurement, 
stoneworking technology and t h e  n a t u r e  and i n t e n s i t y  of  occupation.  

THE SITE 

Bushrangers  Ca've i s  l o c a t e d ' o n  t h e  e a s t e r n  e d g e  o f  t h e  Lamington 
P l a t e a u ,  i n  t h e  ex t reme  s o u t h e a s t  c o r n e r  o f  Q u e e n s l a n d  ( F i g u r e  1). 
S i t u a t e d  a t  t h e  b a s e  0.f a c l i f f  and at '  t h e  t o p  of  a steep scree s l o ' p e ,  
t h e  r o c k s h e l t e r  looks  over  t h e  NumLnbah v a l l e y  and t h e  Nerang River.  

The c a v e  i s  formed by t h e  w e a t h e r i n g  o f  a n  o u t c r o p  o f  Binna B u r r a  
r h y o l i t e  which comprises one component of  t h e  Lamington Group of b a s a l t  
formations, -conglomerates and r h y o l i t e s  (Stevens  1973:55). The s h e l t e r  
i s  approximate1.y  60m'in l e n g t h  and  h a s  a maximum width .o f  8.5m ( F i g u r e  
2.). Facing nor theas t ,  t h e  s h e l t e r  forms a s h a l l o w  a r c  abou t  a n  ephemeral 



w a t e r f a l l  and s p r i n g  f e d  s t r e a m l e t ,  one of many compris ing t h e  
headwa te r s  o f  t h e  Nerang R i v e r .  A f t e r  heavy r a i n ,  w a t e r  cascades  o v e r  
t h e  escarpment ' in  f r o n t  of t h e  she l t e r .  The southeast  end of t h e  s h e l t e r  
c o n t a i n s  a  s p r i n g  which s u p p l i e s  d r i n k a b l e  water throughout t h e  year. 
The f l o o r  of t h e  r o c k s h e l t e r  i s  f a i r l y  e v e n  and d i p s  from both  e n d s  
towards t h e  c e n t r a l  w a t e r f a l l  area.  The topmost sediments have a  f i ne  
s i l t y  and a shy  t e x t u r e  which g r a d e s  t o  saxid and g r a v e l  o u t s i d e  t h e  
d r i p l i n e  where w a t e r  h a s  removed t h e  f i n e r  g rades .  Numerous l a r g e  
a n g u l a r  b o u l d e r s  t e s t i f y  t o  p a s t  e p i s o d e s  of roof  c o l l a p s e  due t o  
weathering of t h e  r h y o l i t e  c l i f f  above. Today, t h e  sediments appear very 
d r y  w i t h i n  t h e  d r i p l i n e  e x c e p t  i n  t h e  v i c i n i t y  of t h e  sp r ing .  Three 
h e a r t h  a r e a s  i n d i c a t e  r e c e n t  campf i r e s  b u t  a  few s t o n e  a r t e f a c t s  
s c a t t e r e d  about t h e  su r f ace  po in t  t o  Aboriginal occupation. 

F i g u r e  1. Map of the study a r e a  showing location of Bushrangera Cave 
(fram Hall 1986~89). 





Four squares, each 50 x 50 cm, were excavated as a test of the 
archaeological potential of the site (Hall 1986). Squares H91 (in the 
rear of the shelter), T86/U86 jin the front of the shelter inside the 
dripline), and MI04 (in the depression below the waterfall) were 
selected- Stratigraphic details of deposit in these squares is given by 
Hall (1986). Excavation used 2.5-5.5 cm deep spits and all material was 
wet sieved through 3mm and 1.5mm wire mesh. Charcoal samples were 
obtained main1 y by flotation. 

In his preliminary site report Hall (1986:94) reported two 
radiocarbon dates. The samples used for these determinations were chosen 
from the lowest concentration of charcoal in the deposit to provide 
basal dates for occupation in the shelter. From the rear of the cave 
(H91), slightly higher than the lowest artefacts, a calibrated date of 
about 5500 years BP was obtained. From the front of the shelter (U86), 
below a l l  artefacts and culturally derived bone, a charcoal sample 
yielded a date of slightly more than 6300 years BP (Table 1). These age 
determinations are interpreted as accurate estimates of the approximate 
time that archaeological ly visible occupation began in the shelter. 

After a preliminary analysis of the material recovered from H91, 
Hall (1986) identified a distinct increase in the density of artefacts 
and bones about 18 cm below the surface. A further charcoal sample from 
this level was submitted for radiocarbon assessment, and the resulting 
estimate of 2045 years BP (calibrated) provides an approximate date for 
the increase in cultural material (Table 1). This second date permitted 
an examination of the rate of archaeological changes in the rear of the 
cave, and to this end a detailed examination of the stone artefacts was 
cerried out. 

ARTEFACT NUXBERS 

Artefact identification methods employed were the same as those 
reported by Hiscock and Hall (1988). Stone fragments were accepted as 
artefacts only when the identification was positive. Objects were called 
artefacts if they possessed attributes demonstrating that the fracture 
had been initiated by the application of an external blow: positive or 
negative ringcracks, poaitive or negative bulbs of force, eraillure 
scars, remnants of flake scars (eg. dorsal scars and ridges). 

Using these criteria a total of 179 artefacts were identified in 
H91 (Table 2). Only the 135 artefacts which are larger than 5mm were 
classified into artefact types. Most of these artefacts were flakes 
(85%). Smaller numbers of retouched flakes (7.4%), flaked pieces (5.9%), 
and eraillure flakes (1.5%) were identified. No cores were recovered 
from square H91. A l l  artefacts leas than 5mm were flakes or broken 
fragments of flakes. 

The number of artefacts identified in H91 in this etudy is 
distinctly lower than that reported by Hall (1986:95) in his preliminary 
study. This discrepancy resulted from Hal 1 'a inclusion of numerous small 
heat-shattered fragments of chert. Re-examination of the collection 
using the stringent criteria described above, led to the conclusion that 
those heat shattered fragments were not the result of prehistoric 
stoneworking and should therefore be excluded from artefact counts. 

This conclusion does not negate the inferences drawn by Hall in his 
earlier paper. A regression analysis his artefact counts for each spit 



and those presented'here show that there is an extremely strong 
relationship between the two data sets (Figure 3). The strength of this 
correlation is shown by the r2 value of 0.933. This demonstrates that 
Hall consistently overestimated the number of artefacts in each spit, 
and that at all levels of the deposit the artefact numbers he reported 
overestimate the real number to the same degree (approximately 1.5~). As 
a consequence, the chronological trends described by Hall (1986) are 
accurate. The cause of the correlation betw'een numbers of artefacts and 
numbers of heat shattered fragments is dealt with later in the paper. 
What is of importance here is the imglication for chronological change 
of the new radiocarbon date and the revised artefact counts. 

NUMBER OF ARTEFACTS lDENTIFlE,D 
' ' I N  T H I S  P A P E R  ' , 

Figure 3. Regression analysis showing closeness of fit 
between Hall's (1986) artefact counts and 
those used in this paper. 

I 

' Chronological changes in artefact densities are illustrated in 
Figure'4. Densities are highest in the upper levels, suggesting a:i 
increase' in discard rates through time.   his' inference is confirmed by 
employing an age/depth curve to estimate the ages of' spits 125 and spits 
6-12, and thereby to calculate artefact discard rates (Table 3). During 
the last 2350 years, represented by spits 1-5, the discard rate was 1.7 
times greater-than during the previous 3,350 years. 

- 

Although the overall trend is an increase in artefact discard, 
there is a clear bimodal pattern evident in the densities'illustrated in 
FIqure 4. Densities rise from the earliest occupation levels until spit 
7 when they decrease sharply. Artefact densities begin to increase again 
in spit 5 and decrease in spit 1. 

- .  



I t  i s  o u r  c o n t e n t i o n  t h a t  t h e s e  v a r i a t i o n s  i n  a r t e f a c t  d e n s i t i e s  
and  d i s c a r d  r a t e s  r e f l e c t  p r e h i s t o r i c  changes  i n  t h e  n a t u r e  of 
s t onework ing  and  t h e  i n t e n s i t y  of occupa t ion .  A d e t a i l e d  s t u d y  o f t h e  
a r t e f  a c t u a l  m a t e r i a l  recovered .from H91 r e v e a l s  t h a t  changes i n  a r t e f a c t  
d i s c a r d  r a t e s  a r e  r e l a t e d  t o  a l t e r a t i o n  t o  t h e  p a t t e r n  of s t o n e  
procurement and reduction. 

D E N S I T Y  OF A R T E F A C T S  
number x 1000 m3 

1 ,  

Figure 4. V e r t i c a l  change 'in a r t e f a c t  :densitieai a t  Bushrangers Cave 

, - 

C F f R O N O ~ I C A L  CHANGE IN RAW MATERIAL USAGE 

During a l l  per iods  of occupation c h e r t  was t h e  dominant mater ia l  
u sed  i n  s t o n e  a r t e f a c t  manufac ture  ( T a b l e  4 ) .  Other  s ed imen ta ry  rocks  
occur i n f r equen t ly  and i n  low numbers. Basa l t  a r t e f a c t s  make up 32% -of 
t h e  chipped s tone  assemblage and a r e  found i n  most sp i t s .  

C h r o n o l o g i c a l  changes  i n  raw m a t e r i a l  procurement s t r a t e g i e s  a t  
t h i s  s i t e  a r e  most r e a d i l y  o b s e r v e d  i n  t e r m s  of t h e  r a t i o  of c h e r t  t o  
b a s a l t  f l a k e s  i n  e a c h  s p i t  ( F i g u r e  5). U s i n g  a  r a t i o  o f  <2tl 
( c h e r t : b a s a l t )  a s  a measure of  b a s a l t  r i c h n e s s ,  t h e  d e p o s i t  can  be 
d iv ided  i n t o  t h r e e  periods. I n  s p i t s  6-11 basalt i s  common, cons t i tu t ing  
33-50% of a l l  s t one  a r t e f ac t s .  Below s p i t  11 and above s p i t  6 basa le  is 
r e l a t i v e l y  i n f r e q u e n t ,  c o n s t i t u t i n g  o n l y  0-25% of a r t e f a c t s .  Thus, 



during t h e  e a r l y  phase of s i te occupation, p r i o r  t o  about 5400 yea r s  BPI  
knappers c o n c e n t r a t e d  on c h e r t  m a t e r i a l s  and r a r e l y  discarded b a s a l t  
a r t e f ac t s .  From 5400 years  BP u n t i l  approximately 2350 years  BP knappers 
procured p r o p o r t i o n a t e l y  much more b a s a l t  f o r  t h e i r  s tonework ing  
a c t i v i t i e s .  I n  t h e  l a s t  2350 y e a r s  knappers  a g a i n  focused  on working 
che r t  and only  in f requent ly  procured basa l t .  

S P I T S  

F i g u r e  5. Changes i n  t h e  ra t ios  of  c h e r t  aAd b a s a l t  
f 1 ake  s a t  :Bushrangers Cave. 

These changes i n  raw mater ia l  procurement and usage may have been 
a s soc i a t e ,d  w i t h  a l t e r a t i o n s  t o  t h e  s toneworking  t e c h n o l o g y  which was 
employed a t  t h e  s i t e  and a  change i n  t h e  form of  t h e  a r t e f a c t s  be ing  
produced. T h i s  suggestion i s  supported by evidence t h a t  c h e r t  and b a s a l t  
were knapped i n  d i f f e r e n t  ways, and produced a r t e f a c t s  of d i f f e r e n t  
s i ze s  and shapes. 

EFFECTS OF RAW MATERIAL 

A d i s t i n c t  cont ras t  between c h e r t  and b a s a l t  unretouched f l a k e s  was 
observed.  Tab le  5 g i v e s  d e s c r i p t i v e  s t a t i s t i c s  f o r  t h e  s i z e  of  
unretouched f l a k e s  of bo th  rock  types .  B a s a l t  f l a k e s  a r e  on a v e r a g e  
h e a v i e r  and l a r g e r  i n  a l l  d imensions t h a n  c h e r t  f l a k e s .  These s i z e  
d i f fe rences  a r e  r e l a t e d  t o  v a r i a t i o n s  i n  -core .  shape and blow loca t ion .  
Table 6 demonstrates t h a t  platforms a r e  l a r g e r  on b a s a l t  f l a k e s  than  on 
c h e r t  f l a k e s .  Th i s  p a t t e r n  p r o b a b l y  i n d i c a t e s  t h a t ,  on b a s a l t ,  b lows  
w e r e  placed fur ther  from t h e  edge of t h e  plat form and t h a t  t h e  f a c e s  of 
basa 1 t cores was more gent 1 y curved. 



As a r k l t  of these size differences, flakes of each raw material 
exhibit different shapes (Table 7). Chert flakes tended to be longer 
relative to their width. This is seen in both the mean value of the 
elongation index and in the percentage of flakes with an elongation 
index ~ 2 . 0 .  The small platforms of chert flakes gave them a shape which 
expanded aldng the percussion axis, whereas basalt flakes were more 
likely to be para1 lel or contract away from the platform. Basalt f lakes 
were consistently thin in comparison to their width, whereas chert 
flakes were sometimes extremely thick relative to their width. These 
differences in flake shape reflect differences in core shape, core 
preparation, and the nature of blows. 

Non-metrical characteristics of flakes confirm these inferred 
contrasts in the way chert and basalt were knapped (Table 8). The 
relatively large squat basalt flakes with large platforms are a result 
of the f 01 lowing practices: 

* Low+platform angles on cores 
* Imprecise blow location 
* Moderate platform preparation, consisting largely of creating 
conchoidal surfaces. Platform faceting occurs but is relatively* 
infrequent. 

* Infrequent overhang removal. 
* ~ a r g d  amounts of force applied in an outward direction (away from the 
body of the core). The result is a high proportion of feather 

' terminations akd more step than hinge terminations. 
* Rplatively high proportion of flakes removing cortex. 

This combination of practices is consistent with the reduction of 
lenticulaeshaped nodules of stone such as occurs in knapping river 
cobbles and bifacial cores. Since cortex typical of river cobbles is 
found on the dorsal face of some basalt flakes it is likely that basalt 
was procured from gravel beds in the nearby creek. An additions-1 reasan 
for ,these knapping practices may have been the manufacfure and 
resharpening of axes. One basalt flake contains a ground and striated 
surface on the dorsal face, and was probably removed from an edge-ground 
axe: Since =aces generalljr have a lenticular form, it may be that some of 
the basalt flakes without grinding were also produced during axe 
manufacture. ' 

A * > .  

The smal ler, more elongate chert flakes with small platforms are a 
result of the fol lowing practices: 

* Higher platform angles on cores 
* ~elati;el precise blow location 
*   ode rate platform preparation, including greater amounts of platfbrm 

f aceting . - 
* More frequent overhang remova 1. 
* Low or moderate amounts of force applied in a normal or_ inward 
direction. The result is a relatively few feather terminations and 

more hinge than. step terminations. 
* Relatively few decortication flakes. 

This combination of practices suggests that flakes were struck from 
both sma 11- cores and retouched flakes. Bif acial reduction was probably 
uncommon, although core rotation and reshaping of the platform by 
flaking may h a v e  been more frequent o n  chert than on basalt. 
Furthermore, in comparison to basalt reductibn more effort was expended . -  . 
on maintaining the ehape of chert cores and retouched flakes. 



Thus t h e  t e c h n o l o g y  which p r e h i s t o r i c  k n a p p e r s  e m p l o y e d  a t  t h i s  
s i t e  a p p e a r e d  t o  depend on t h e  s t o n e  m a t e r i a l  b e i n g  worked.  C h e r t  was 
reduced by t h e  p r e c i s e  a p p l i c a t i o n  o f  r e l a t i v e l y  low amounts of  normal 1 y  
d i r e c t e d  force ,  c l o s e  t o  t h e  p l a t f o r m  edge of r e l a t i v e 1  y  s h a r p 1  y  c u r v i n g  
bu t  prepared c o r e s  o r  retouched f l a k e s .  I n  comparison, b a s a l t  was f l a k e d  
by t h e  imprecise  a p p l i c a t i o n  o f  l a r g e  amounts of outward f o r c e ,  p l a c e d  
f u r t h e r . f r o m  t h e  p l a t f o r m  edge of more g e n t l y  c u r v i n g  and less prepared  
c o r e s .  A s  a  r e s u l t  o f  t h e  d i f f e r e n t  k n a p p i n g  p r o c e d u r e s  t h e  f l a k e s  o f  
e a c h  s t o n e  t y p e  a r e ' m a r k e d l y  d i s s i m i l a r .  A s  a  c o n s e q u e n c e ,  t h e  raw 
m a t e r i a l  t y p e s  must  b e  s e p a r a t e d  i n  d i s c u s s i o n s  o f  t e c h n o l o g y ,  a n d  
e s p e c i a l  1 y  i n  a n y  d e s c r i p t i o n  o f  c h r o n o l o g i c a l  change in ' t echno logy .  
Since  few b a s a l t  f l a k e s  w e r e  r ecovered  from many of t h e  s p i t s  i n  H91 t h e  
f o l  l o w i n g  d i s c u s s i o n  o f  t e c h n o l o g i c a l  change  d e a l s  o n l y  w i t h  c h e r t  
knapping a s  i n f e r r e d  from c h e r t  f l a k e s .  

CHRONOLOGICAL CHANGE I N  CHERT STONEWORKING 

The a r t e f a c t u a l  s e q u e n c e  i n  H91 was d i v i d e d  i n t o  t h r e e  v e r t i c a l  
groups f o r  t h e  purposes of a s s e s s i n g  c h r o n o l o g i c a l  change: ' 

. . 

S p i t s  6-12 a r e  t h o s e  b r a c k e t e d  between t h e  r a d i o c a r b o n  d a t e s  a n d  
r e p r e s e n t  t h e  e a r l i e r ,  b a s a l t - r i c h  s t o n e  assemblage. ~ r t e f a c t s  i-n t h e s e  
s p i t s  w e r e  depos i t ed  between about  5700 y e a r s  BP pnd  2350 y e a r s  BP. 

4 .  

S p i t s  4-5 a r e  t h o s e  i m m e d i a t e l y  a b o v e  t h e  l e v e l s  r i c h  i n  b a s a l t  b u t  
b e l o w  t h e  ma jo r  i n c r e a s e  i n  a r t e f a c t  d e n s i t y .  I t  i s  e s t i m a t s d  t h a t  
a r t e f a c t s  i n  t h e s e  s p i t s  w e r e  p r o b a b l y  d e p o s i t e d  be tween  a b o u t " 2 3 5 0  
y e a r s  BP and 1550 yea r s  BP. 

S p i t s  1-3 a r e  t h e  uppermost l e v e l s  con ta in ing  t h e  c h e r t - r i c h  assemblage. 
A r t e f a c t s  i n  t h e s e  s p i t s  w e r e  p robab ly  depos i t ed  d u r i n g  t h e  l a s t  1550 
yea r s ;  

Although f l a k e  sample s i z e s  a r e  s m a l l  i n , e a c h  of  t h e s e  groups t h e y  
a r e  s u f f i c i e n t  t o  i n d i c a t e  t e m p o r a l  t r ends : '  F l a k e  t h i c k n e s s  d o e s  n o t  
change through t h e  sequence, b u t  t h e  ave rage  l e n g t h  and width  of f l a k e s  
i s  m a r k e d l y  l a r g e r  i n  s p i t s  4-5 t h a n  a t  o t h e r  l e v e l s  o f  t h e  d e p o s i t  
( T a b l e  9) .  F l a k e  p l a t f o r m s  a r e  a l s o  l a r g e r  i n  s p i t s  4-5 t h a n  i n  o t h e r  
l e v e l s  (Table  10). The shape of  f l a k e s  i n  s p i t s  1-5 i s  more e l o n g a t e  and 
less d i v e r g i n g  t h a n  i n  s p i t s  6-12 ( T a b l e  11). S p i t s  4-5 c o n t a i n  f l a k e s  
which a r e  t h i n n e r  r e l a t i v e  t o  t h e i r  width. 

Underlying t h e s e  t r e n d s  i n  f l a k e  s i z e  and shape a r e  t e c h n o l o g i c a l  
changes i n  some knapping procedures (Tab le  12). Techno log ica l  t r e n d s  can  
be summarized a s  fo l lows :  

1. P l a t f o r m  a n g l e s  became h i g h e r  i n  s p i t s  4-5 a n d  t h e n  became much 
l o w e r  i n  s p i t s  1-3. 

2. Facet ing  becomes r e l a t i v e l y  coven i n  s p i t s  4-5, r e p l a c i n g  s u r f a c e s  
w i t h  s e v e r a l  s c a r s .  T h i s  t r e n d  i s  r e v e r s e d  i n  s p i t s  1-3, w i t h  
f a c e t i n g  becoming i n f r e q u e n t  bu t  s e v e r a l  s c a r s  more common. 

3. The frequency of  overhang removal  decreased through t i m e .  
4.  Abrup t  t e r m i n a t i o n s  a r e  common e a r l y  a n d  l a t e  i n  t h e  s e q u e n c e  b u t  

are a b s e n t  i n  s p i t s  4-5. G i v e n  t h e  l a r g e r  f l a k e '  s i z e  i n  spit's 4-5 
t h i s  probably  i n d i c a t e s  t h a t  g r e a t e r  f o r c e  was be ing  employed a t  t h a t  
per iod .  

5. No d e c o r t i c a t i o n  f l a k e s '  w e r e  r ecovered  i n  s p i t s  4-5, a l t h o u g h  t h e y  
a r e  found i n  e k r l i e r  and l a t e r  l e v e l s .  



The nature of the chronological change varies with the attribute 
being examined. Some knapping procedures, such as platform faceting, 
were used more often for a period of time and then returned to 
approximate1 y previous levels. Other knapping procedures, such as 
overhang removal, were used with ever-decreasing frequency through the 
occupation o f  the site. Still other aspects of knapping showed no change 
at all. For example, there is no change in blow location, as indicated 
by platform type; a conclusion which is consistent with the observation 
that average flake thickness was the same at all levels of the deposit. 

It is likely that some of these trends are interrelated. Relatively 
high amounts of platform faceting in spits 4-5 probably facilitated the 
maintenance of cores with high platform angles and may have aided in the 
removal of feather terminated flakes. Further description and 
explanation of these technological changes cannot be made until further 
excavation has increased sample sizes. What we wish to comment further 
upon here is the observation that backed blades were manufactured and 
discarded in both spits 4-5 and spits 6-12, despite the differences in 
the systems of knapping and raw material procurement which were 
employed. 

CHRONOLOGICAL -9ES IN RETOUCHED FLAKES 

& .  Three classes of retouched flake were recognised in H91. Backed 
blades were flakes steep1 y, and often bi-directional ly, retouched along 
one lateral margin (Figure 6a). Burinates were retouched flakes in which 
flakes had been struck off along, and parallel to, the lateral or distal 
marg'ins (Figure 6b). Amorphous retouched flakes were those retouched 
flakes with small amounts of unifacial retouch and which did not clearly 
fall into either of the other categories of retouched flake (Figure 6c- 
d). Some of the specimens classified as amorphous retouched flakes may 
we1 1 be unfinished backed blades (eg. Figure 6c), while other specimens 
are technologica 1 1  y distinct and cannot be interpreted as incomplete 
examples of other forms of retouched flakes (eg. Figure 6d). 

The numbers and raw materials of each-of these types of retouched 
flake are given in Table 13. Both of the backed blades were made on 
chert and mudstone. One burinate was made on chert, and another was made 
from quartzite. Amorphous retouched flakes were made from chert and from 
basalt. 

The frequency of retouched flakes varied greatly between raw 
material types (Table 13). Very few basalt flakes were retouched. A 
larger proportion (approximately 10%) of chert and mudstone flakes were 
retouched. Relatively higher f requencies of quartzite and silcrete 
f l'akes were retouched. 

Table 14 shdws the vertical distribution of retouched flakes in 
H91. In addition to the finished backed blades recovered from spits 4 
and 8 it is considered likely that the three lowest amorphous retouched 
flakes may actually be unfinished backed blades. This indicates that the 
manufacture of backed blades probably took place at the site from the 
earliest occupation until at least 1550 years BP. There is no evidence 
from H91 that backed blades were manufactured during the last 1550 
years. Burinates and amorphously retouched flakes are found in the upper 
half of the deposit. 
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Figure 6, Backed blades (a), burinates (b) and amorphous retouched 
f l akeg  (c,d) from pit 891, B u s b r a m p r ~  cave- 



R e t o u c h e d  f l a k e s  a r e  p r o p o r t i o n a t e l y  more f r e q u e n t  i n  t h e  l o w e r  
p o r t i o n s  o f  t h e  d e p o s i t  ( T a b l e  1 5 ) .  A s i m i l a r  t r e n d  o c c u r s  i n  t h e  
f r e q u e n c y  o f  f l a k e s  w i t h  e d g e  damage ( T a b l e  16) .  These  c h r o n o l o g i c a l  
changes occur  on bo th  c h e r t  and b a s a l t  and are l a r g e l y  coincident  with . 
t h e  marked t e c h n o l o g i c a l  change which occurs  between s p i t s  3  and 4.- I t  
m i g h t  be s u g g e s t e d  t h a t  t h e  d e c r e a s e  i n  r e t o u c h e d  and  edge-damaged 
a r t e f a c t s  i n  s p i t s  1-3 i n d i c a t e  less i n t e n s i v e  use  of s t o n e  m a t e r i a l s  i n  
t h e  l a s t  1550 y e a r s .  I f  t h i s  w e r e  t h e  c a s e  t h e n  t h e  less  i n t e n s i v e  u s e  
o f  s t o n e  m i g h t  r e f l e c t  a  d e c r e a s e d  u s e  o f  t h e  s i t e  g e n e r a l l y .  T h i s  
s u g g e s t i o n  is n o t  supported by t h e  d a t a  on h e a t  s h a t t e r i n g  of  s tone  and 
fauna  1 m a t e r i a  1. 

HEAT ALTERATION 

Approximately one q u a r t e r  of  t h e  a r t e f a c t s  recovered from H91 show 
s i g n s  of  damage from excess  heat .  Tab le  17 shows chrono log ica l  change i n  
t h e  f r e q u e n c y  o f  a r t e f a c t s  which  h a v e  n e g a t i v e  p o t l i d s ,  c r e n a t e d  
f r a c t u r e ,  a n d / o r  c r a z i n g .  T h e s e  fo rms  o f  h e a t  damage i n c r e a s e  t h r o u g h  
t h e  s e q u e n c e  a n d  a r e  a p p r o x i m a t e l y  t w i c e  a s  common i n  s p i t s  1-3 a s  i n  
e p i t a  6 - i2 ,  a trend which i s  s u g g e e t i v e  o f  a n  i n c r e a s e  i n  t h e  u s e  o f  
h e a r t h '  f i r e s .  

A s i m i l a r  p a t t e r n  i s  observed i n  Tab le  18 which estimates t h a t  non- 
a r t e f a c t u a l  h e a t - s h a t t e r e d  f r a g m e n t s  o f  s t o n e  w e r e  d e p o s i t e d  a t  
i n c r e a s i n g l y  greater r a t e s  through t h e  sequence i n  H91. A s  a consequence 
t h e  rate a t  which fragments accumulated i n  s p i t s  1 -3  was approximately 
t h r e e  t i m e s  f a s t e r  t h a n  i n  s p i t s  6-9. T h i s  p a t t e r n  a l s o  s u g g e s t s  t h a t  
h e a r t h s  w e r e  more common i n  t h e  r e c e n t  p a s t  than  i n  t h e  e a r l i e r  per iods  
of s h e l t e r  occupation.  

Temporal changes i n  h e a t  damage, and by i m p l i c a t i o n  t h e  i n t e n s i t y  
of h e a r t h  use, p a r a l l e l  changes i n  t h e  a r t e f a c t  d i s c a r d  r a t e .  It i s  t h e  
s i m i l a r i t y  i n  t h e s e  two t r e n d s  which p roduced  t h e  s t r o n g  c o r r e l a t i o n  
between  all's (1986) a r t e f a c t  counts  and t h o s e  presented  i n  t h i s  paper. 
T h i s  d u a l  t r e n d ,  toward h igher  r a t e s  of a r t e f a c t  d i s c a r d  and hea r th  use 
through t i m e ,  i n d i c a t e s  t h a t  f o r  a  number of a c t i v i t i e s  t h e  s h e l t e r  was 
i n c r e a s i n g l y  used.  A s i m i l a r  t r e n d  i n  t h e  a c c u m u l a t i o n  o f  f a u n a l  
m a t e r i a l  s u p p o r t s  t h i s  p ropos i t ion .  

FAUNAL XATERIAL 

Although some components of  t h e  f a u n a l  assemblage from H91 may have 
d e r i v e d  from non-cu l tu ra l  agenc ies  (Hal 1 1986:99), t h e  v a s t  major i ty  (by 
weight )  of  f a u n a l  assemblage comprises pademelons and possums, t h e  bones 
f rom which  w e r e  a l m o s t  c e r t a i n l y  d e p o s i t e d  a s  a  r e s u l t  o f  human 
p r e d a t i o n  and consumption. Consequent 1 y, changes t o  t h e  amount of bone 
d i s c a r d e d  i n  t h e  c a v e  p r o v i d e  a  rough  measure  o f  p r e h i s t o r i c  food  
p r e p a r a t i o n  a c t i v i t i e s  a t  t h e  site. Figure  7 i l l u s t r a t e s  t h e  v e r t i c a l  
c h a n g e s  i n  t h e  c o n c e n t r a t i o n  o f  a r c h a e o l o g i c a l  bone i n  H91. S p i t s  1-5 
h a v e  g r e a t e r  amounts of bone t h a n  e a r l i e r  l e v e l s ,  sugges t ing  an  inc rease  
i n  t h e  bone d i s c a r d e d  through t i m e .  Est imates of  t h e  accumulation r a t e  
o f  bone  ( T a b l e  1 9 )  a l s o  r e v e a l  a  marked i n c r e a s e  i n  t h e  d e p o s i t i o n  o f  
f a u n a l  m a t e r i a l  d u r i n g  t h e  las t  2500 years.  

H a l 1  (1986:98) h a s  n o t e d  t h a t  t h e  f a u n a l  a s s e m b l a g e  i s  v e r y  
c o n s i s t e n t  throughout  t h e  p a s t  6000 years. Consequently t h e  inc rease  i n  
f a u n a  1 discard rates p r o b a b l y  r e p r e s e n t s  more i n t e n s e  food processing 
a c t i v i t i e s  r a t h e r  t h a n  an  a l t e r a t i o n  t o  hunting s t r a t e g i e s .  
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F i g u r e  7. V e r t i c a l  change i n  bone d e n s i t y  i n  p i t  891, Bushrangers  Cave. 

. * q  

CONCLUSION - .. 
Bushrangers Cave p r o v i d e s  e v i d e n c e  of human occupat ion  from about  

6000 y e a r s  B P  u n t i l  t h e  r e c e n t  p a s t .  Dur ing  t h e  l a s t  2 ,500 y e a r s  
a r t e f - a c t s  and f a u n a l  m a t e r i a l  w e r e  d i s c a r d e d  more r a p i d 1  y ,  , and8  h e a t  

' s h a t t e r i n g  o f  r o c k  was more p ronounced .  W e  s u g g e s t  t h a t  t h e s e  d a t a  
i n d i c a t e  more i n t e n s i v e  a r t e f a c t  m a n u f a c t u r e ,  f o o d  c o n s u m p t i o n  a n d  
h e a r t h  use, and taken t o g e t h e r  imply  more i n t e n s i v e '  u se  of  t h e  s h e l t e r  
d u r i n g  t h e  l a s t  2;500 y e a r s  t h a n  p r e v i o u s l y .  A t  t h e  moment t h i s  
c o n c l u s i o n  a p p l i e s  o n i y  t o  s q u a r e  H 9 1  a t  t h e  r e a r  ok t h e  s h e l t e r  a n d  
c a n n o t  b e  t a k e n  a s  a  s t a t e m e n t  o f  c h a n g i n g  s h e l t e r  u s e  i n  g e n e r a l .  
F i e l d w o r k  c u r r e n t l y  p l a n n e d  s h o u l d  t e s t  t h e  d e g r e e  t o  w h i c h  
c h r o n o l o g i c a l  c h a n g e s  i n  p r e h i s t o r i c  a c t i v i t i e s  i n  H91 a r e  m i r r o r e d  
e l sewhere  i n  t h e  site. 

Fur the r  excava t ions  may a l s o  r e f i n e  t h e  d a t i n g  sequence a t  t h e  s i t e  
and thereby p r o v i d e  informat ion  a b o u t  v a r i a t i o n s  i n  o c c u p a t i o n  d u r i n g  



t h e  l a s t  2 ,500 y e a r s .  A d e c r e a s e  i n  a r t e f a c t  d i s c a r d  r a t e  i n  t h e  l a t e  
H o l o c e n e  h a s  b e e n  o b s e r v e d  i n  s i t e s  t h r o u g h o u t  e a s t e r n  A u s t r a l i a ,  
i n c l u d i n g  t h o s e  i n  t h e  Moreton reg ion  (cf .  Hiscock 1986; Morwood 1986). 
The  s h a r p ,  d e c l i n e  , i n  t h e  d e n s i t y  o f  a r t e f a c s s  and  b o n e s  i n  s p i t  1 a t  
Bushrangers Cave i s  s u g g e s t i v e  of  a  s i m i l a r  t r e n d  here ,  b u t  t h e  r a t e  of 
sed imenta t ion  and d i s c a r d  of  c u l t u r a l  i t e m s  i n  t h e  t o p  15 cm cannot be 
c a l c u l a t e d  u n t i l  t h e  site i s  da ted  more p r e c i s e l y .  

A n a l y s i s  o f  t h e  f a u n a l  m a t e r i a l  and  s t o n e  implement  t y p e s  show 
c o n s i d e r a b l e  c o n s i s t e n c y  t h r o u g h o u t  t h e  h i s t o r y  of occupation. A t  a 1  1 
l e v e l s  of  t h e  s i te  t h e  food remains a r e  dominated by an imals  which a r e  
r e p r e s e n t a t i v e  o f  r a i n f o r e s t  edge  h a b i t a t s  ( H a l l  1987:18), and backed 
b l a d e s  w e r e  manufactured a t  t h e  s i te  from 6000 y e a r s  BP u n t i l  a t  l e a s t  
1500 y e a r s  ago. The absence  of  backed b l a d e s  i n  t h e  upper l e v e l s  of H91 
may s i m p l y  r e f l e c t  t h e  low f r e q u e n c y  o f  r e t o u c h e d  f l a k e s  i n  t h e  t o p  
t h r e e  s p i t s .  

a t  a  q u a r r y ) .  

A n ~ l y s i s  of  t h e  H91 s t o n e  a r t e f a c t s  demonstrates m u l t i p l e  changes 
t o  p r e h i s t o r i c  s t r a t e g i e s  of s t o n e  procurement and knapping during. . the 
h i s t o r y  o f  human o c c u p a t i o n  a t  t h i s  c a v e .  c h r o n o * l o g i c a l  changes  i n  
k n a p p i n g  t e c h n o l o g y  c a n  n o t  b e  e x p l a i n e d  i n  t e r m s  o f  a change i n  t h e  
s t o n e  i n a t e r i a  1 s employed. Although' t h e  stoneworking technology d i d  a 1  ter 
when - t h e  u s e  o f  b a s a l t  d i m i n i s h e d  a b o u t  2 , 5 0 0  y e a r s  a g o  t h e  
t e c h n o l o g i c a l ,  change  was n o t  d i r e c t l y  c o n d i t i o n e d  by a s h i f t  i n  t h e  
p r o p o r t i o n s  of  raw m a t e r i a l  t y p e s  which w e r e  procured. The chronologica l  
changes i n  knapping which w e r e  i d e n t i f i e d  on c h e r t  w e r e  no t  a r e s u l t  of 
such s h i f t s  i n  raw m a t e r i a l  p ropor t ions ,  and t e c h n o l o g i c a l  changes w e r e  
i d e n t i f i e d  i n  p o r t i o n s  o f  t h e  d e p o s i t  which d i d  n o t  con ta in  changes i n  
raw m a t e r i a l  usage. Furthermore, a l though  t h e  sample s i z e  was t o o  s m a l l  
f o r  s t a t i s t i c a l  a n a l y s i s ,  some of t h e  t r e n d s  observed on c h e r t  w e r e  a l s o  
a p p a r e n t  o n  b a s a l t .  F o r  e x a m p l e ,  t h e  o n l y  b a s a l t  f l a k e s  w i t h  f a c e t e d  
p l a t f o r m s  w e r e  r e c o v e r e d  f rom s p i t  5 ,  t h e  same s p i t  i n  which p l a t f o r m  
f a c e t i n g  on  c h e r t  becomes common. Thus, d e s p i t e  d i f f e r e n c e s  i n  t h e  
p r o p e r t i e s  of  b a s a l t  and c h e r t ,  s i m i l a r  ch rono log ica l  changes may have 
o c c u r r e d  o n  b o t h  raw m a t e r i a l s  (see a l s o  Hiscock and H a l  1 1988). T h i s  

1 c o n c l u s i o n  sugges t s  t h a t  t h e  changes i n  raw m a t e r i a l  procurement and 
I usage obse rved  a t  Bushrangers Cave may have  r e s u l t e d  from two processes: 

Assess ing t h e s e  p o t e n t i a l  e x p l a n a t i o n s  of  t e c h n o l o g i c a l  change a t  
Bushrangers Cave r e q u i r e s  ' information about  t h e  p r e h i s t o r i c  e x p l o i t a t i o n  
o f  s t o n e  m a t e r i a l s  a n d  k n a p p i n g  a t  t h i 8  and o t h e r  s i t e s . i n  t h e  r e g i o n  
which is n o t  c u r r e n t l y  a v a i l a b l e ,  and is o u t s i d e  t h e  scope of t h i s  s i te  
report. Never the less ,  t h e  d a t a  presented  i n  t h i s  paper has  demonstrated 
t h a t ,  a t  B u s h r a n g e r s  Cave ,  t h e  a r c h a e o l o g i c a l  s e q u e n c e  documents a 
ser ies  o f  a l t e r a t i o n s  i n  t h e  p rocurement  and r e d u c t i o n  o f  s t o n e  
m a t e r i a l s  d u r i n g  t h e  l a s t  6000 years.  This  confirms  all's hypothesis  
t h a t  Holocene economic and s o c i a  1 reorgan iza t ion  shou ld  be v i s i b l e  a t  
B u s h r a n g e r s  Cave.  F u r t h e r  r e s e a r c h  a t  t h e  s i te  s h o u l d  e l u c i d a t e  t h e  
n a t u r e  of  t h o s e  reo rgan iza t ions .  

1. A 1  t e r a t i o n s  t o  s t o n e w o r k i n g  t e c h n o l o g y  may h a v e  made p r e v i o u s l y  
u n s u i t a b l e  s t o n e  m a t e r i a l s  a  u s a b l e  o r  e v e n  p r e f e r r e d  s t o n e  f o r  

I a r t e f a c t  manufacture. 

I 
2. The a v a i l a b i l i t y  o f  a p a r t i c u l a r  r o c k  m a t e r i a l  may h a v e  changed 

t h r o u g h  t i m e ,  L i t h e r  a s  a  r e s u l t  o f  geomorphic  change i n  t h e  
I s u r r o u n d i n g  l a n d s c a p e  o r  b e c a u s e  o f  c h a n g e s  i n  t h e  n a t u r e  o f  human 

a c t i v i t i e s  (eg. Le-scheduling of movements o r  exhaust ion  of m a t e r i a l  
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Table 1. Radiocarbon dates from Bushrangers Cave. 

CALIBRATED DATES 
' ~ 1 4  age ' Age Two sigma 

Square Spit Sample no. (years bp) Lab. no. (years BP) range 

U86 LA:All/FSBO 5540+100A Beta-4852 6304 5998-6529 

* = One of four calibrated dates (5450, 5360, 5331, 5299). The date 
given in the table is closest to the midpoint of the calibrated 
range and was used in the calculation of an age/depth curve. 

Table 2. Numbers of artefacts in H91. 

ARTEFACTS >5MM 

Retouched Flaked Eraillure Artefacts 
Spit Flakes Flakes 'Pieces ., Flakes <5mm TOTAL 

TOTAL 

Table 3. Estimated artefact discard rate in H91. 

Density of Estimated Estimated discard 
! Number of artefacts. Age range rate of artefacts 

spit artefacts (#/m3) (years BP) (#/loo years) 



Table 4. Raw material-of arteiacts >5mm in H91. 

F I N E  GRAINED SILICEOUS . COARSE GRAINED SILICEOUS BASALT- 
S p i t  C h e r t  M u d s t o n e  Q u a r t z i t e  S i l  crete . . 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

TOTAL 

Table 5. Size of unretouched flak& in H91. 
1 

Variable Measure Chert Basalt 

WIDTH 
(-1 

THICKNESS 
(cm) 

Mean 
Minimum 
Maximum 
R w g e  
Std dev. 
N 

Mean 
Minimum 
Maximum 
Range 
Std dev.- 
N 

Mean. 
Minimum 
Maximum 
Range 
Std dev. 
N 

Mean 
Minimu? 
Maximum' 
Range 
Std dev. 
N 

Mean 
Minimum 
Maximum 
Range 
Std dev. 
N 



T a b l e  6. P l a t f o r m  s i ze  of unretouched flakes i n  H91.  
. " 

V a r i a b l e  M e a s u r e  C h e r t  B a s a l t  

PLATFORM Mean 0.71 1.30 
WIDTH Minimum 0.1 0 ;2 
( c m )  Maximum 1.9 4.0 

Range 1.8 3.8 
. Std dev. 0.42 1.04 
N 42 20 

PLATFORM Mean 
THICKNESS Minimum 

( c m )  Maximum 
Range 
Std dev. 
N 

PLATFORM Mean 
AREA (m2) Minimum 

Maxi mum 
Range 
Std dev. 
N 

T a b l e  7. Shape of unretouched flakes i n  H91. 

V a r i a b l e  Measure chert Basa 1 t 

ELONGATION Mean 1.25 1.03 
Minimum 0.45, 0.40 
Max i mum 2.40 3.00 
Range 2.05 2.60 
Std dev. 0.51 0.56 
X L>2W 12.5' 5.0 
M 40 * 20. 1 

PARALLEL Mean 2.66 1.79 
INDEX Minimum 1.00' 0.80 

Maxi mum 17.00 4.50 
Range 16.00 3.7.0 
Std dev. 2.97 0.96 
% Contracting 0 - 15.8 
N 34 19 

RELATIVE Mean 5.08 5.40 
THICKNESS Minimum 0.5 2.5 

Maxi mum 10.0 10.0 
Range 9.5 7.5 
Std dev. 2.32 2.19 
N 49 2 1 



Table 8. Technological attributes of complete unretouched 
f lakes  i n  H91. 

Aspect of - 
Technology Trait Measure Chert Basalt 

CORE SHAPE Platform X flakes. <To0 33 . 52 
angles . mode 70-79' 60-69O 

PRECISION' Platform X shattered 22.1 ' 4.5 
OF BLOW size X focalized 20.6 13.6 

% wide/bending 57.4 81.8 

PLATFORM Platform X cortex 4.3 4.5 
PREPARATION surface X shattered 22.1 4.5 

X single scar 55.9 81.8 
X several scars 10.3 4.5 
X faceting 7.4 4.5 

OVERHANG Overhang X flakes with 7.3 4.6 
REMOVAL removal overhang removed 

APPLIED Termination X feather, 67 80 
FORCE ' X hinge 28 , 5 

X step 5 15 
ratio hinge:step 5.5:l 0.3:l 

DECORTICATION Amount of X flakes with c 

Cortex cortex 12.5 > 20.0 
X flakes with 

>50% cortex 0 5.0 

Table 9. Size  of chert f lakes i n  H91. 

Variable Measure spits spits spits 
1-3 4-5 6-12 

- . -  
WEIGHT Mean 1.23 . 1.30 0.89 
(gm) . Minimum 0.1 - 0.1 0.1 

Maximum 7.8 2.8 3.4 
Range 7.7 2.7 3.3 
Std dev. 1.97 . 1.06 1.22 ' 

N 22 . 6 12 
+ 

LENGTH Mean " 1.52 1.86 1.22 * '  
(cm) . Minimum 0.7 0.6 0.5 

Maximum 4.3 4.5 2.8 
Range 3.6 3.9 3.0 
Std dev. - 6.82 1.32 0.65 

, N 23 8 15 , 
WIDTH Mean 1.12 . 1.46 1.05 
(cm) Minimum 0.5 0.7 0.2 

Maximum 2.3 ' 1.9 2.3 
Range . 1.8 1.4 2.1 
Std dev. 0.44 0.43 0.59 
N 29 . 8  17 

THICKNESS Mean 0.29 0.29 0.29 
(cm) Minimum 0.1 0.1 0.1 

Maximum 1.0 0.5 0.8 
Range 0.9 0.4 0.7 
Std dev. 0.19 0.12 0.21 
N 3 1 10 20 

VENTRAL AREA Mean 2.01 3.86 1.78 
(cm2) Minimum 0.49 0.60 0.45 

Maximum 9.89 8.55 6.44 
Range 9.40 7.95 5.99 
Std dev. 2.11 2.78 1.83 
N 22 6 12 



T a b l e  10. P l a t f o r m  s i z e  of chert flakes i n  891. 
4 * 

V a r i a b l e  Measure sp i t s  sp i t s  s p i t s  
1-3 4-5 6-12 

PLATFORM 
WIDTH 

(cm) 

PLATFORM 
THICKNESS 

(cm) 

PLATFORM 
AREA (cm2) 

Mean . 
Minimum 
Maxi mum 
Range 
Std dev. 

h N 

Mean 
Minimum 
Maxi mum 
Range . 
Std dev. 
N 

Mean 
Minimum 
Maxi mum 
Range 
Std dev. 
N 

T a b l e  11. Shape of uxuetouched chert flakes in-H91. 

V a r i a b l e  Measure spite  spi ts  s p i t s  , 
: 1-3 4-5 6-12 

ELONGATION Mean 
Minimum 
Maximum 
Range 
Std dev. 
% L>2W 
N 

PARALLEL Mean 
INDEX Minimum' 

Maximum 
Range 
Std dev. 
% (2.0 . ,  
N 

RELATIVE Mean - 
THICKNESS Minimum 

Maximum 
Range 
Std dev. 
N 



T a b l e  12. T e c h n o l o g i c a l  a t t r ibutes  of unretouched chert flakes i n  H91. 

A s p e c t  of 
T e c h n o  1 ogy T r a i t  M e a s u r e  

Spits  Spits  Spi t s  
1-3 4-5 6-12 

CORE SHAPE 

P R E C I S  ION 
OF BLOW 

PLATFORM 
PREPARATION 

OVERHANG 
REMOVAL 

APPLIED 
FORCE 

Platform 
ang les  

Platform 
s i z e  

Platform 
s u r f  ace 

Overhang 
removal 

- .  

% f l a k e s  <70° 
mode 

% s h a t t e r e d  
% foca l i zed  
% wide/bending 

% c o r t e x  
% s h a t t e r e d  
% s i n g l e  scar 
% s e v e r a l  s c a r s  
% f a c e t i n g  

% f l a k e s - w i t h  
overhang ,removed 

Termination % f e a t h e r  65.4* 100.0 68;4 
% hinge 30.8" 0 26.3 
% s t e p  3.9 0 5.3 
r a t i o  hinge:step 8 : l  - 5: 1 

DECORTICATION 

N 

Amount of % f l a k e s  with 
Cortex cor tex  13.6 0 16.7 

% f l a k e s  wi th  
>50% cor tex  0 0 0 

' ,  

T a b l e  13, R e l a t i o n s h i p  of retouched flake type t o  r a w  material type - - 
in H91. 

I m p 1  e m e n t  C h e r t  and , - Q u a r t z i t e  

type m u d s t o n e  and Silcrete B a s a l t  T o t a l  - ' 

B a c k e d  blades 2 0 0 2 
4 

 urinate 1 1 0 2 

~ m o r p h o u s  
retouched f l ake  5 

Percentage of 
f l akes  retouched 9 



, * 

Table 14,. Vertical distribution of retouched flakes in H91. 
4 

, . Amorphous 
Backed retouched 

Spit ' blades Burinates flakes Tota 1 

TOTAL 2 .  2 6 

Table 15. Chronological changes in the frequency of retouched flakes 
in H91. 

Percentage of Percentage of Percentage of 
chert flakes which basalt flakes which a1 1 flakes which 

Spits are retouched are retouched are retouched 

Table 16. Chronological changes in the frequency of edge damage in H91. 

Percentage of Percentage of Percentage of 
chert flakes which basalt flakes which all flakes which 

Spits are edge damaged are edge damaged are edge damaged 



Table 17. Chronological changes in heat shattering of artefacts in 
, \ 

Total number No. of artefacts Percentage of 
Spit of artefacts * : heat damaged artefacts damaged 

I .  . . 
i * "  

Table 18. Estimated accumulation rate of non-artefactual heat 
shattered fragments of stoneain H91. , .  

Density of Estimated accumulation 
Number of fragments Age range rate of fragments " 

Spit fragments ( #/m3) (years BP) (#/lo0 years) 

Table 19. Estimated accumulation rate of bone in H91. 

Estimated 
Density Estimated accumulation 

Weight of of bone Age range rate of bone 
Spit bone (g) (9/m3) (years BP) (g/100 years) 



112 r, 
!+ 
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