
LITEIC OCCURRENCES AHD STRATIGRAPHIC PROBLEMS AT TURTLE ROCK (HERVEP 
RANGE), NOR= QUEENSLAND 

MIREILLE MARDAGA-CAMPBELL and JOHN B. CAMPBELL 

Bchavioaral Sciences 
Jares Cook Usivtrsity of Worth aueenslad 

INTRODUCTION 

T h i s  p a p e r  l o o k s  a t  a  number of  a s p e c t s  o f  t h e  !.napping o r  
reduct ion  sequences represented  amongst  t h e  s u b s t a n t i a l  q u a n t i t i e s  o f  
l i t h i c  m a t e r i a l  which were c o l l e c t e d  dur ing t h r e e  success ive  excavat ion  
campaigns from 1977 t o  1979 a t  T u r t l e  Rock (Hervey Range), North Queens- 
land. It p resen t s  t h e  f i r s t  d e t a i l e d  d e s c r i p t i o n  of t h i s  m a t e r i a l ,  and 
i t  a l s o  c o n s i d e r s  t h e  p r i n c i p a l  s t r a t i g r a p h i c  p r o b l e m s  e n c o u n t e r e d  
d u r i n g  t h o s e  and s u b s e q u e n t  e x c a v a t i o n  campa igns  i n  1981  and 1983,  a t  
l e a s t  a s  f a r  a s  these  problems might e f f e c t  a t t e m p t s  a t  unders tanding 
t h e  s i t e ' s  l i t h i c  o c c u r r e n c e s  and a t  r e c o n s t r u c t i n g  t h e i r  a s s o c i a t e d  
human behav iours .  P r e l i m i n a r y  a c c o u n t s  o f  work on  T u r t l e  Rock h a v e  
appeared  i n  Campbel l  (1978a,  1982a,  1982b,  19841, Campbe l l  e t  a l .  
(19821, Coventry  e t  a l .  (1980)  and Mardaga-Campbell  e t  a l .  (1982). The 
e x c a v a t i o n s  t h e m s e l v e s  w e r e  c a r r i e d  o u t  m a i n l y  a s  t h i r d - y e a r  u n d e r -  
graduate s tudent  t r a i n i n g  exe rc i ses .  

FIELD METHODS 

The l o c a t i o n  of T u r t l e  Rock i s  shown i n  F i g u r e  1 i n  r e l a t i o n  t o  
l o c a l  topography and t o  o t h e r  a r c h a e o l o g i c a l  s i t e s  now known i n  t h e  
v i c i n i t y .  Both s i t e  catchment analyses  and s y s t e m a t i c  excavat ions  have 
been c a r r i e d  o u t  a t  T u r t l e  Rock. The two  h o u r s '  w a l k i n g  l i m i t  f r o m  
T u r t l e  Rock f o r  i t s  s i t e  c a t c h m e n t  i s  a l s o  shown i n  F i g u r e  1; t h i s  
assumes t h a t  t h e  s i t e  may have ac ted  a t  t imes  a s  a base  camp (cf.  Jarman 
1972;  Roper 19791, which  i s  s o m e t h i n g  o n e  c a n n o t  b e  c e r t a i n  a b o u t  b u t  
which  may have  been t r u e  a t  t i m e s ,  j u d g i n g  f r o m  t h e  q u a n t i t i e s  o f  
m a t e r i a l  and t h e  o c c u r r e n c e  o f  more t h a n  o n e  w e l l  made h e a r t h  ( s e e  
below). An e a r l i e r  d e s c r i p t i o n  o f  t h e  f i e l d  me thods  employed i n  o u r  
s t u d i e s  was given i n  Campbell (1978a). This  p r e s e n t  paper  i s  p r i m a r i l y  
concerned wi th  the  r e s u l t s  of t h e  excavat ions ,  though it a l s o  addresses  
t h e  i s sue  of how t h e  l i t h i c  m a t e r i a l  might have g o t  t o  t h e  s i t e ,  whether  
from wi th in  t h e  hypo the t i ca l  s i t e  catchment o r  from beyond. 
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Figure 2. Plan of Turtle Rock and floor area sampled. 



A p l a n  o f  t h e  s i t e  and t h e  e x c a v a t i o n s  i s  shown i n  F i g u r e  2. The 
f l o o r  contours  shown a r e  a t  i n t e r v a l s  of 0.2m. Elevat ion  readings were 
t i e d  i n  w i t h  a  l o c a l  benchmark. Complete s u r f a c e  sampling and excava- 
t i o n  o f  t h e  l o o s e  s u r f a c e  d e p o s i t s ,  which we t e r m e d  ' l a y e r  l ' ,  was 
c a r r i e d  o u t  w i t h i n  t h e  shaded gridded a r e a  marked on t h e  plan. Two main 
t r e n c h e s  (K and  M) w e r e  s e l e c t e d  and e x c a v a t e d  p a r a l l e l  t o  e a c h  o t h e r  
and running from i n s i d e  t o  o u t s i d e  t h e  s h e l t e r .  These were pos i t ioned 
i n  an  a r e a  which was a l r e a d y  s u f f e r i n g  shee t  e ros ion  and d is turbance  by 
c a t t l e  and h o r s e s ,  b u t  w h i c h  it was assumed m i g h t  have been a  c e n t r a l  
a r e a  o f  human a c t i v i t y  i n  t h e  p a s t .  The s i d e s  of  t h e  s h e l t e r ' s  f l o o r  
were covered w i t h  more boulders  and vege ta t ion  than t h e  c e n t r a l  ent rance  
a r e a  and t h i s  c o v e r  seemed t o  b e  p r o t e c t i n g  l e s s  d i s t u r b e d  d e p o s i t s  
w h i c h  i t  was f e l t  would  be  b e t t e r  l e f t  u n d i s t u r b e d .  I n  o r d e r  t o  t r y  t o  
s o l v e  some s t r a t i g r a p h i c  problems which a rose  i n  1979 and 1981, a  con- 
n e c t i n g  s q u a r e  ( ~ 1 7 )  was  e x c a v a t e d  be tween  t h e  ma in  t r e n c h e s  i n  1983. 
The s o u n d i n g  w h i c h  was e x c a v a t e d  i n  s q u a r e  H12 i n  1978 r e v e a l e d  two 
b u r i a l s  (one a  pr imary  f l e x e d  b u r i a l  of an adolescent  male and t h e  o the r  
a  secondary bundle b u r i a l  of a  l a r g e  adult) .  These were l e f t  i n  place,  
bu t  they  were u n f o r t u n a t e l y  subsequently d i s tu rbed ,  damaged and p a r t l y  
removed by vandals.  H i n t s  of o t h e r  b u r i a l s  were found when sampling t h e  
s u r f a c e  o f  a d j a c e n t  s q u a r e s .  No f u r t h e r  e x c a v a t i o n  was u n d e r t a k e n  i n  
t h e  b u r i a l  a r e a  and no f u r t h e r  vandalism has occurred. 

A f t e r  t h e  l o o s e  s u r f a c e  l a y e r ,  which  was n o r m a l l y  l e s s  t h a n  5cm 
t h i c k ,  had b e e n  removed,  t h e  u n d e r l y i n g  d e p o s i t s  of  t h e  main t r e n c h e s  
w e r e  e x c a v a t e d  by 5cm s p i t s  numbered from t h e  t o p  down. Sed imenta ry  
c h a n g e s  o r  l a y e r s  w e r e  r e c o r d e d  and a l s o  numbered f rom t h e  t o p  down. 
The p r e c i s e  p o s i t i o n s  of a l l  f i n d s  l a r g e r  than lcm ( g r e a t e s t  dimension), 
whether  on t h e  s u r f a c e  of t h e  a r e a  sampled o r  found below i n  t h e  excava- 
t i o n  i t s e l f ,  were recorded i n  t h r e e  dimensions. They were each bagged 
separa te ly .  Desp i t e  t h e  obvious d is turbance  of about ha l f  of t h e  sur- 
f a c e  o f  t h e  s i t e ,  t h i s  d e t a i l e d  r e c o r d i n g  was done b o t h  a s  a  s t u d e n t  
e x e r c i s e  and t o  a l l o w  p o s s i b l e  r e c o n s t r u c t i o n s  of j u s t  how f a r  f i n d s  
m i g h t  have  b e e n  moved e i t h e r  r e c e n t l y  o r  d u r i n g  A b o r i g i n a l  u s e  o f  t h e  
s i t e .  Finds s m a l l e r  than  lcm were recovered i n  2mm and 4mm mesh sieves.  
P l a n s  o f  b o u l d e r s  l a r g e r  t h a n  lOcm were  a l s o  r e c o r d e d ,  a s  w e r e  any 
s tones  which seemed t o  form p a r t  of a  hearth. 

STRATIGRAPHY AND HORIZONTAL DISTRIBUTION OF FINDS 

The b e d r o c k  a t  T u r t l e  Rock i s  g r a n i t e .  Poor  p r e s e r v a t i o n  con- 
d i t i o n s  f o r  o r g a n i c  m a t e r i a l  i n  most p a r t s  of T u r t l e  Rock probably mean 
t h a t  impor tant  a rchaeo log ica l  evidence i s  missing f o r  t h e  reconst ruct ion  
of a  more complete p i c t u r e  of human behaviour and cul tura l -ecologica l  
change a t  t h i s  s i t e ,  a s  c o m p l e t e  a s  f o r  i n s t a n c e  a t  t h e  d r y  l i m e s t o n e  
s h e l t e r  n e a r  Ch i l l agoe  known a s  Walkunder Arch Cave (see Campbell e t  a l .  
i n  press) .  Fur the r ,  t h e  d iscovery  i n  1978 of b u r i a l s  a t  Tur t l e  Rock i n  
t h e  s m a l l  p ropor t ion  of t h e  s i t e  which does have reasonable preservat ion  
cond i t ions  ( a t  l e a s t  f o r  bone and s h e l l  m a t e r i a l  l e s s  than about 2,000 
yea r s  o ld ) ,  has  prec luded ex tens ive  excavation i n  t h a t  area. However, 
abundant s t o n e  m a t e r i a l  has been preserved, a s  w e l l  a s  s u f f i c i e n t  char- 
c o a l  f o r  radiocarbon da t ing ,  i n  t h e  p r i n c i p a l  a r e a  excavated. We do no t  
t h i n k  t h a t  t h e  f a c t  t h i s  s i t e  has b u r i a l s  n e c e s s a r i l y  has anything t o  do 
w i t h  t h e  compara t ive ly  low f requencies  of animal bones and s h e l l  found 
i n  t h e  main excava t ions  f o r  t h e  f i v e  p r i n c i p a l  reasons  below. 



(1) The a r e a  of t h e  main e x c a v a t i o n s  i s  exposed t o  t h e  f u l l  
r avages  of t h e  l o c a l  c l i m a t e  i n c l u d i n g  heavy summer r a i n s  w i t h  
o c c a s i o n a l  s e v e r e  cyc lones  and v e r y  d r y  w i n t e r s  ( i .e .  bone and 
s h e l l  fragments would swe l l  and con t rac t  each year,  no t  t o  metion 
be ing  washed o r  blown away), w h i l s t  t h e  a r e a  w i t h  t h e  b u r i a l s  i s  
well protected and remains dry even i n  t h e  we t t e s t  w a t h e r .  

(2)  The a r e a  of t h e  main e x c a v a t i o n s  s l o p e s  down o u t  of t h e  
s h e l t e r  w h i l s t  t h e  a r e a  w i t h  t h e  b u r i a l s  i s  f l a t  ( s e e - b e l o w  f o r  
d e t a i l s  of a c tua l  slope). 

( 3 ) .  The bedrock i s  g r an i t e  and t h e  ac id  environment which i t  he lp s  
t o  c rea te  i s  much more severe i n  t h e  main excavation a r e a  than i n  
t h e  b u r i a l  a r e a ,  even though t h e  b u r i a l s  t h e m s e l v e s  l i e  i n  p i t s  
which were dug i n to  decomposing bedrock. 

( 4 )  The f u n c t i o n  of t h e  s i t e  i t s e l f  may w e l l  have changed f rom 
a  knapping and camping s i t e  ( i f  two h e a r t h s  make i t  a  c a m p s i t e )  
more t han  3,000 y e a r s  ago t o  hav ing  become a  ceme te ry  a f t e r  ca.  
2,000 years ago (see below f o r  14C dates) .  

(5) Abundant animal remains a r e  known, i n  any case,  t o  occur w i t h  
human remains a t  o ther  s i t e s  i n  the  v i c i n i t y  such a s  i n  t h e  neigh- 
bour ing  g r a n i t e  rock s h e l t e r  known a s  Hervey Range B (Brayshaw 
1977) and a l t h o u g h  we have op t ed  n o t  t o  t e s t  t h i s  f u l l y  a t  T u r t l e  
Rock, the  same would seem t o  be t he  case  here. 

The skewed d i s t r i b u t i o n  of a n i m a l  bone f r a g m e n t s  i n  t h e  ma in  
excavations a t  Tu r t l e  Rock towards t h e  i n t e r i o r  of t h e  s h e l t e r  i s  shown 
d i a g r a m m a t i c a l l y  i n  F igu re  3  i n  c o n t r a s t  t o  t h e  more c e n t r a l  d i s t r i -  
b u t i o n  of s t o n e  m a t e r i a l  and wood c h a r c o a l  n e a r  t h e  h e a r t h s  and t h e  
overhang's dr ipl ine .  The i n t e r i o r  of t he  s h e l t e r  i s  on t h e  l e f t  of each 
histogram and t h e  ex t e r i o r  on t h e  r igh t .  

K + M  o n l y )  

S T O N E  BONE CHARCOAL 

, Figure 3. Frequencies of s tone  a r t e f a c t s  and manuports, animal bone 
fragments and wood charcoal  fragments i n  t renches  K and M 
i n  r e l a t i o n  t o  t h e  loca t ion  of hea r th s  and overhang dr ip -  
l i n e .  



Se lec ted  s e c t i o n s  of t h e  main trenches a r e  shown i n  Figure 4. The 
s e c t i o n  a long l i n e  M / N  i s  t h e  n o r t h  f ace  of t rench M, and s e c t i o n  J / K  i s  
a  m i r r o r  image of t h e  south  f a c e  of t rench K f o r  ease  of comparison wi th  
M/N.  The d e p o s i t s  s lope  downwards varying angles of between 100 and 20' 
from i n s i d e  t h e  s h e l t e r  on t h e  l e f t  t o  ou t s ide  on t h e  r igh t .  Essent ia l -  
l y  two s t r a t i g r a p h i c  u n i t s  a r e  present ,  each of which we have subdivided 
i n t o  t w o  l a y e r s .  G r a n i t e  b o u l d e r s  o c c u r  i n  e v e r y  l a y e r  e x c e p t  b a s a l  
l a y e r  4, which is  i t s e l f  mainly decomposing g r a n i t e  bedrock. 

Layer 1 i s  a  l o o s e -  s u r f a c e  s c a t t e r  of s tone  a r t e f a c t s ,  manuports, 
s m a l l  g r a n i t e  f r a g m e n t s  and f i n e r  l i g h t  r e d d i s h  brown s e d i m e n t s  (5YR 
6/21 which a r e  being der ived from t h e  underlying d e p o s i t s  of l a y e r  2, a s  
w e l l  a s  exposed  p a r t s  of  l a y e r  3  i n  t h e  i n t e r i o r  of t h e  s h e l t e r  where 
l a y e r  2  h a s  b e e n  s c u f f e d  away i n  r e c e n t  y e a r s  by c a t t l e  and h o r s e s  
seek ing  shade o r  a  dry  spot .  

L a y e r  2, a  sandy  s i l t ,  i s  o r g a n i c a l l y  t'he r i c h e s t  of  any of  t h e  
l a y e r s  i n  t h a t  i t  has  a  l o t  of  minute charcoal  p a r t i c l e s  which h e l p  t o  
g i v e  i t  a  g r e y  t o  d a r k  brown a p p e a r a n c e  ( 7 . 5 ~ ~  710 - 7.5YR 4/31. Layer 
2  i s  e s p e c i a l l y  r i c h  i n  s t o n e  a r t e f a c t s  and manupor t s ,  and i t  has  a  
s m a l l  amount of very  fragmentary bone and she l l .  - 

Layer 3  i s  a  coarse  sand der ived l a rge ly  from the  g r a n i t e  bedrock 
and  ra .nging i n  c o l o u r  f rom p i n k  t o  r e d d i s h  y e l l o w  (7.5YR 714 - 7.5YR 
6/61,  and i t  i s  f a i r l y  r i c h , i n  s t o n e  a r t e f a c t s . a n d  manupor t s ,  even 
t h o u g h  i t  h a s  v i r t u a l l y  no bone o r  s h e l l ,  and v e r y  l i t t l e  c h a r c o a l .  
L a y e r  3 f  g r a d e s  i n t o  l a y e r  4 ,  a l i g h t  r e d  v e r y  c o a r s e  g r a n i t e  m a t r i x  
(2 .5~R 6/61, which i s  a r c h a e o l o g i c a l l y  s t e r i l e  and which i s  e f f e c t i v e l y  
bedrock. 

J u d g i n g  b o t h  f rom t h e  n a t u r e  of  t h e  d e p o s i t s  and t h e  r e s u l t s  of 
radiocarbon d a t i n g  wood charcoal  samples, i t  would appear e i t h e r  t h a t  
ve ry  l i t t l e  sed imenta t ion  has occurred a t  t h e  s i t e  o r  t h a t  sedimentat ion 
was r a p i d  f o r  a  s h o r t  t i m e  o n l y ,  and t h a t  a  number of  m a j o r  p h a s e s  of 
e r o s i o n  have occurred  both i n  t h e  p r e h i s t o r i c  and t h e  more recen t  past. 
Both p a r t s  of l a y e r  3  (4110 2 120 BP,  eta-2474) i n  t r ench  K and p a r t  of 
over ly ing  l a y e r  2  (4270 2 110 BP, SUA-1656) i n  t rench M would appear t o  
be about  4,000 yea r s  o ld ,  w h i l s t  p a r t  of t h e  i n t e r f a c e  between l aye r s  3  
and 2  i n  t r e n c h  K i s  o n l y  a b o u t  3,400 y e a r s  o l d  (3400 2 90 BP, Beta- 
2476). F u r t h e r ,  r o u g h l y  t h e  l a s t  3 ,00O(years  would a p p e a r  t o  be  m i s s -  
i n g ,  o r  p e r h a p s  compressed  i n t o  t h e  t o p  of  l a y e r  2  and s u r f a c e  l a y e r  1 
i n  t h i s ' c e n t r a l  p a r t  of  t h e  s i t e .  The l o s s  of  t h e  l a s t  3,000 y e a r s  i s  
probably a  d i r e c t  r e s u l t  of i n t e r f e r e n c e  from horses and c a t t l e .  Some- 
t h i n g  o f  t h o s e  l a s t  3,000 y e a r s ,  o r  r a t h e r  t h e  l a s t  2,000 y e a r s ,  i s  
s t i l l  r ep resen ted  i n  t h e  more s h e l t e r e d  a r e a  containing b u r i a l s  (1850 2 
110 BP, Beta-2475 on wood c h a r c o a l )  which  h a s  a  low c e i l i n g  and which 
may h a v e  s e e n  a  f u n d a m e n t a l  change  i n  t h e  u s e  of  t h e  s i t e ,  a s  h a s  been 
sugges ted  above.  

F i g u r e s  5 t o  7  show t h e  h o r i z o n t a l  d i s t r i b u t i o n  of f i n d s  i n  t h e  
c e n t r a l  a r e a  of t h e  s h e l t e r .  This  kind of p l o t t i n g  has long been stand- 
a r d  p r a c t i c e  i n  Europe and A f r i c a  whatever t h e  problems of a  p a r t i c u l a r  
s i t e  (e.g. Campbell 1977, Hahn and Owen 1985, Leakey 1971, Lumley 1969, 
Sampson 1968, Van Noten 1978). I n  f a c t ,  i t  would now be more normal i n  
those  c o n t i n e n t s  n o t  only t o  keep 3D records,  but t o  draw the  shapes of 
s p e c i m e n s  w h i l s t  t h e y  a r e  s t i l l  i n  p l a c e  and t o  pho tograph  v i r t u a l l y  
eve ry th ing  (e.g. Franken and V e i l  1983 - o t h e r  authors  j u s t  c i t e d  were 





a l r e a d y  d o i n g  t h i s  i n  s e l e c t e d  p a r t s  o f  t h e i r  s i t e s ) .  Such d e t a i l e d  
record ing  s a l v a g e s  more in fo rmat ion  from a  s i t e  which would o the rwise  be 
des t royed by excavat ion ,  and it a l lows  p ropos i t ions  about human beha- 
v i o u r  and a r c h a e o l o g i c a l  p r e s e r v a t i o n  t o  be t e s t e d  a t  a  l a t e r  d a t e  which 
e v e n  e x c a v a t o r  may n o t  have  c o n s i d e r e d .  We hope a t  a  f u t u r e  s t a g e ,  
perhaps a f t e r  f u r t h e r  work a t  T u r t l e  Rock, t o  be a b l e  t o  show connecting 
l i n e s  on o u r  p l a n s  ( ~ i g u r e s  5  t o  7 )  f o r ' t h e  r e f i t t i n g  of  r e d u c t i o n  
s e q u e n c e s  ( c f .  F r a n k e n  and V e i l  1983,  Hahn and Owen 1985). We a r e  now 
keeping even more d e t a i l e d  records  than we d id  a t  T u r t l e  rock during our 
c u r r e n t  e x c a v a t i o n s  o f  f a i r l y  w e l l  p r e s e r v e d  ' l i v i n g - f l o o r s '  a t  
Ch i l l agoe  (campbel l  1982b, Campbell e t  a l .  i n  press).  

F i g u r e  5 shows t h e  d i s t r i b u t i o n  of f i n d s  on t h e  s u r f a c e  and i n  
l a y e r  1. A l t h o u g h  i t s  s c a t t e r  of  m a t e r i a l  h a s  been d i s t u r b e d  by 
a n i m a l s ,  t h e r e  i s  a n  a p p a r e n t  c l u s t e r  of  ' implements ' ,  a l b e i t  w i d e l y  
s p r e a d ,  n e a r  t h e  d r i p l i n e  which  may r e f l e c t  an  a n c i e n t  a c t i v i t y  a r e a .  
What once might  have been a  c i r c u l a r  arrangement of g r a n i t e  boulders i s  
a l s o  s t i l l d i s c e r n i b l e ,  p a r t l y  encompass ing  some o f t h e  ' implements ' .  
Whether  t h i s  was  a  c e r e m o n i a l  s t o n e  a r r a n g e m e n t o r  t h e  b a s e  of  a  h u t  
remains uncer t a in .  

F igure  6  shows t h e  d i s t r i b u t i o n  of f i n d s  i n  l a y e r  2, where t h e r e  i s  
an  apparent  c l u s t e r  of 'implements' and cores  round o r  nea r  t h e  h e a r t h  
i n  s q u a r e  M1'5. A s  may b e  s e e n  i n  t h i s  p l a n ,  t h e  unexcava ted  b a u l k  (L) 
runs  along a  bedrock r idge.  This  g r a n i t e  r i d g e  and the  downward s lope  
of t h e  d e p o s i t s  from M13 t o  M17 might he lp  t o  expla in  t h e  s t r e t ched  out 
' rows '  o f  ' i m p l e m e n t s '  i n  t r e n c h  M ;  b o t h  e r o s i o n  and human a c t i v i t y  
could have d i s p l a c e d  a  once t i g h t e r  c l u s t e r .  Of course, such apparent  
' rows '  m i g h t  a l s o  r e s u l t  f r o m  t h e  manner i n  which p e o p l e  were  s i t t i n g  
and dropping o r  t o s s i n g  t h e i r  a r t e f a c t s .  

F igure  7  shows t h e  d i s t r i b u t i o n  of l i t h i c  f i n d s  i n  l aye r  3  a s  we l l  
a s  a  p lan  of t h e  h e a r t h  i n  square  K15 which occurred a t  t h e  i n t e r f a c e  of 
l a y e r s  2  and 3. A l t h o u g h  some c o r e s  a r e  w i d e l y  s c a t t e r e d ,  t h e r e  i s  a  
t i g h t  c l u s t e r  o f  f i v e  c o r e s  w i t h  a s s o c i a t e d  knapping d e b r i s  i n  s q u a r e  
M16. 'Implements' a r e  both s c a t t e r e d  and grouped i n t o  smal l  c l u s t e r s ,  
one being i n  and j u s t  under t h e  h e a r t h  i n  K15. The downslope 'open' end 
o f  t h e  h e a r t h  c o u l d  b e  t h e  r e s u l t  o f  e r o s i o n ,  a s  c o u l d  t h e  ' rows'  of 
' i m p l e m e n t s '  i n  s q u a r e s  K16/K17, o r  b o t h  c o u l d  b e  t h e  r e s u l t  of  human 
behaviour (emptying t h e  h e a r t h  and dropping and/or t o s s i n g  'implement s' 
a f t e r  use ) .  Aga in ,  t h e  b e d r o c k  r i d g e  u n d e r  t h e  b a u l k  (L) c o u l d  have 
inf luenced t h e  v a r i a b l e  p a t t e r n s  of human s p a t i a l  behaviour a t  t h e  t ime 
of occupation a s  w e l l  a s  on l a t e r  e ros ion  and u l t i m a t e  preservat ion.  

As f o r  t r a c e s  of ' l iv ing-f loors ' ,  one could argue t h a t  a t  l e a s t  t h e  
a r e a s  w i t h  h e a r t h s  and t h e  d e p o s i t s  around them represen t  remnants of 
s o - c a l l e d  ' l i v i n g - £  l o o r s ' ,  i.e. b u r i e d  a c t u a l  o c c u p a t i o n  s u r f a c e s  i n  
primary c o n t e x t  w i t h  a  l i t t e r  of debr i s  from var ious  human a c t i v i t i e s .  
However, t h e  c o n c e p t  o f  ' l i v i n g - f l o o r '  h a s  n o t  been w i d e l y  t e s t e d  i n  
A u s t r a l i a ,  t h o u g h  a t  l e a s t  a  f ew a u t h o r s  a r e  do ing  s o  (e.g. Shawcross  
and Kaye 1980:120, Campbell e t  a l .  i n  press ,  and present  PhD research  by 
Mardaga-Campbell  i n  t h e  C h i l l a g o e  d i s t r i c t ) .  The concep t  i s  w i d e l y  
a p p l i e d  o v e r s e a s  i n  P a l a e o l i t h i c  s t u d i e s  (eeg. B o s i n s k i  1979, Franken 
and V e i l  1983,  I s a a c  1981,  Leakey 1971,  Leroi-Gourhan and B r e z i l l o n  
1972, Lumley 19691, a l though some e thnoarchaeologis ts  i n  p a r t i c u l a r  a r e  
s c e p t i c a l  of t h e  v a l i d i t y  of t h i s  concept, o r  r a t h e r  i t s  impl ica t ions  i n  
t e r m s  of s p e c i f i c  a c t i v i t y  a r e a s  (e.g. Yel len  1977:85, 96-97). 
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Figure 5. Horizontal distribution of lithic finds on.the surface 
and in layer 1. 



Figure 6. Horizontal distribution of lithic finds in layer 2. 
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Figure 7 .  Horizontal distribution of l i t h i e  finds in  layer 3 .  



LABORATORY METHODS 

Process ing  F i n d s  

A l l  l i t h i c  f i n d s ,  whether  a r t e f a c t  o r  manuport, were given a pre- 
l i m i n a r y  e x a m i n a t i o n  b e f o r e  w a s h i n g  i n  o r d e r  t o  d e t e c t  any t r a c e  of  
ochre  o r  r e s i n  which might  have been present .  Most specimens from t h e  
i n t e r f a c e  of l a y e r s  2 and 3 were s o r t e d  be fo re  washing a s  the  colour  and 
t e x t u r e  of sed iment s  s t i l l  adhering t o  them were used t o  determine t o  
w h i c h  l a y e r  t h e y  m i g h t  have  belonged.  The l i t h i c  f i n d s  w e r e  t h e n  
washed, d r i e d  and l a b e l l e d  i n d i v i d u a l l y  f o r  s e p a r a t e  d a t a  e n t r i e s  f o r  
each a r t e f a c t  o r  manuport. Each specimen l a r g e r  than 1 cm was examined 
u n d e r  a s t e r e o m i c r o s c o p e  f o r  t r a c e s  of edge damage which m i g h t  have 
r e s u l t e d  from use. This  turned ou t  t o  be p a r t i c u l a r l y  rewarding f o r  t h e  
d e t e c t  i o n  of  'used implements' ( s e e  a l s o  below). 

A t  t h e  i n v e n t o r y  s t a g e ,  d a t e  o f  e x c a v a t i o n ,  p o s i t i o n  ( l a y e r ,  s p i t  
and 3D read ings )  and a b r i e f  typo log ica l  d e s c r i p t i o n  were entered i n  a 
hand-wri t ten  catalogue.  This  method of da ta  recording soon proved t o  be 
e x t r e m e l y  t i m e  consuming and u n s u i t a b l e  f o r  t h e  m a n i p u l a t i o n  and 
a n a l y s i s  of t h e  l a r g e  body of d a t a  which we were bui ld ing up. A compu- 
t e r  d a t a  e n t r y  program (QDATA) and a d a t a  base management system (1022) 
w e r e  t h e r e f o r e  a d a p t e d  t o  t h e  s p e c i f i c  r e q u i r e m e n t s  of  o u r  a rchaeo-  
l o g i c a l  d a t a  (Mardaga-Campbell e t  a l .  1982). These had t h e  advantage of 
being both  qu ick  and easy  t o  use  ( see  a l s o  Campbell e t  a l .  1982). 

Other inorgan ic  m a t e r i a l  such a s  ochre and burnt  antbed (i.e. burnt  
t e r m i t e  n e s t  f ragments)  was n o t  given any s p e c i a l  t rea tment  p r i o r  t o  i t s  
e n t r y  i n  t h e  d a t a  base. S h e l l  and bone from t h e  main trenches were very 
l i m i t e d  and e x t r e m e l y  f r a g m e n t a r y .  They were  n o r m a l l y  c a u g h t  i n  t h e  
s i e v e s  and w e r e  m o s t l y  e h t e r e d  a s  n o n - i n d i v i d u a l i s e d  o r g a n i c  f i n d s .  
I d e n t i f i c a t i o n s  have  been  made w h e r e  p o s s i b l e  on t h e  s h e l l  and bone 
m a t e r i a l  ( G g l o i n a  coaxans  and M a c r o ~ u s  a g j l 6 s  a r e  r e p r e s e n t e d  i n  t h e  
s h e l l s  and b o n e s  r e s p e c t i v e l y ) ,  b u t  some f u r t h e r  s t u d y  i s  s t i l l  
required.  Samples of wood charcoal  were cleaned w i t h  tweezers under a 
s tereomicroscope and repacked i n  aluminium f o i l  and p l a s t i c  bags before 
being shipped t o  t h e  Univers i ty  of Sydney f o r  radiocarbon dating. 

D e s c r i p t i o n  and C l a s s i f i c a t i o n  o f  L i t h i c  U a t e r i a l  

The purpose of t h i s  paper i s  n o t  t o  p resen t  an exhaust ive g lossary  
o f  t e c h n i c a l  t e r m s  and t y p o l o g i c a l  d e f i n i t i o n s  f o r  l i t h i c  m a t e r i a l ,  
however u s e f u l  t h a t  might even tua l ly  prove t o  be. We do, however, th ink  
i t  i s  i m p o r t a n t  t o  s t a t e  c l e a r l y  some of o u r  d e f i n i t i o n s  used  f o r  t h e  
p r i n c i p a l  s t a g e s  of reduction.  On t h e  o t h e r  hand, a s  t h e  d e f i n i t i o n  of 
' formal t o o l  types '  i s  genera l ly  more contentious and i n t u i t i v e ,  we do 
n o t  propose any major new ' too l  types '  f o r  T u r t l e  Rock. Since we do n o t  
cons ide r  t h e  ' formal t o o l  types'  from T u r t l e  Rock t o  be s i g n i f i c a n t  o r  
e s p e c i a l l y  i n f o r m a t i v e  on t h e i r  own, c l a s s i f i c a t i o n  of these  is  based 
p r i n c i p a l l y  on previous ly  published d e f i n i t i o n s  such a s  those  provided 
by Morwood (1981:2-3) f o r  h i s  work i n  t h e  Centra l  Queensland Highlands. 
O v e r a l l ,  l i k e  Morwood, we o p t e d  t o  b a s e  o u r  d e s c r i p t i o n  and c l a s s i f i -  
c a t i o n  of i n d i v i d u a l i s e d  l i t h i c  f i n d s  on a s imple h i e r a r c h i c a l  system of 
a l p h a n u m e r i c  c o d e s  e s s e n t i a l l y  b o t h  f o r  t e c h n o l o g i c a l  and mnemonic 
reasons. W e  a l s o  decided t h a t  i t  would be more productive and inform- 
a t i v e  t o  develop a coding system which was based on a general  sequence 



of reduct ion  of l i t h i c  m a t e r i a l ,  running from spec'imens which were  l e f t  
unreduced through var ious  s t a g e s  of co re  p r e p a r a t i o n  t o  t h e  m o d i f i c a t i o n  
of some blanks i n t o  formal  implements, r a t h e r  t h a n  s imply  t o  produce a  
' t y p e - l i s t '  of  f o r m a l  t o o l  t y p e s  ( s e e  a l s o  A l l e n  1985 ,  C r o s s  1983,  
Hiscock 1984,  Morwood 1981,  S c h i f f e r  1976).  I n  l a r g e  a r t e f a c t  a s sem-  
blages such a s  those  which from T u r t l e  Rock where o n l y ' a  very  s m a l l  and 
s t a t i s t i c a l l y  i n s i g n i f i c a n t  p ropor t ion  of t h e  a r t e f a c t s  have any s i g n  of 
r e t o u c h  o r  e d g e - g r i n d i n g ,  p u b l i c a t i o n  of  a ~ t o o l  t y p e - l i s t  o n l y  would  
c l e a r l y  be q u i t e  misleading. > - 

The s t a g e s  of  s e l e c t i o n ,  m a n u f a c t u r e  and r e j e c t i o n  o r  d i s c a r d  o f  
l i t h i c  m a t e r i a l  which w e  have found t o  -be rep resen ted  a t  T u r t l e  Rock a r e  
summarised  i n  t h e  f l o w c h a r t  i n  F i g u r e  8. I t  i s  t h e s e  s t a g e s ,  t h e i r  
subdivis ions  and t h e '  a t t r i b u t e s  of t h e  specimens w i t h i n '  them which o u r  

' . system encodes f o r  d a t a  e n t r y ,  a n a l y s i s  and r e t r i e v a l . .  * A s  inay be  seen,  
t h e  reduct ion  sequence i s  fa i ' r ly  complete, d e s p i t e  t h e  s m a l l  numbers of 
'formal t o o l s '  found. Although most of t h e  raw m a t e r i a l  ended up a t  one  
o r  a n o t h e r  of  t h e  u s u a l  s t a g e s  of  k n a p p i n g  f r o m  c o r e  p r e p a r a t i o n  o r  
abandonment t o  f l a k e  o r  b lade  product ion  and u s e ,  a  s i z e a b l e  p r o p o r t i o n  
of  t h e  manupor t s  which  have  n a t u r a l l y  s h a r p  e d g e s  w e r e  a l s o  h e a v i l y  . 
damaged by a p p a r e n t l y  i n t e n t i o n a l  u s e  w h i c h  h a s  r e s u l t e d  i n  a  s o r t  o f  
'pseudo-retouch' .  Some of t h e s e  m a n u p o r t s  e v e n  show s i g n s  of  edge-  
gr inding without  any o t h e r  s i g n s  of p repara t ions .  These we have grouped 
a s  'damaged manuports' d e s p i t e  t h e  s l i g h t  c o n t r a d i c t  ion  i n  te rms.  

Figure  8. Model of s t a g e s  of l i t h i c  r educ t ion  
rep resen ted  a t  T u r t l e  Rock. 
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A t r i p a r t i t e  sGquence was fol lowed i n  desc r ib ing  t h e  technologica l  
s t a tus '  of t h e  l i t h i c  m a t e r i a l .  Each specimen, whether manuport, * core, 
f l a k e  o r  b l a d e  ( s e e  a l s o  b e l o w ) ,  was f i r s t  c o n s i d e r e d  a s  a  p o t e n t i a l  
' b l a n k '  f o r  i m p l e m e n t s  ( c f .  B r a d l e y  l 9 7 5 : 5 ,  though  o u r  u s e  of  t h e  t e rm 
i s  c l e a r l y  broader;  ' s e e  a l s o  Minzoni-Deroche 1985) d e s p i t e  t h e  dangers 
o f - " b e g i n n i n g  i n  t h e  m'iddle" ( A l l e n  1985-:24), of  which  .we a r e  f u l l y  
aware .  Then i t s  t e c h n o l o g i c a l  p o s i t i o n  i n  a  r e d u c t i o n  sequence  was 
deduced from i t s  morphological  a t t r i b u t e s .  F i n a l l y ,  t h e  e x t e n t  t o  which 
t h e  specimen was modif ied  by damage, retouch o r  gr inding was assessed. 

The p r i n c i p a l  r e d u c t i o n  c a t e g o r i e s  which we use  a r e  defined i n  t h e  
f o l l o w i n g  l i s t .  Each may b e  s u b d i v i d e d  a s  r e q u i r e d  a c c o r d i n g  t o  t h e  
m a t e r i a l  w h i c h  one  i s  t r y i n g  t o  d e s c r i b e  and a n a l y s e .  Some of t h e s e  
d e f i n i t i o n s  a r e  now reasonably  s t a n d a r d  and t h e r e f o r e  no r e f e r e n c e  i s  
g iven  f o r  them; o t h e r s  we f e e l  s t i l l  r e q u i r e  a  r e fe rence  o r  comment. 

A. Manuport: a p i e c e  of s t o n e  which does n o t  belong geologica l ly  
t o  t h e  s i t e  w h e r e  i t  i s  found  and which n o r m a l l y  has  n o t  been 
knapped o r  o t h e r  reduced of modified ( ~ e a k e y  l971:3,8); 

B. Damaged manuport: a  p iece  of s tone  on which a  few minor f a c e t s  
produced by apparent  bashing, g r ind ing  o r  o t h e r  damage a r e  v i s i b l e  
b u t  on  w h i c h  t h e  c l e a r  c h a r a c t e r i s t i c s  of c o r e ,  f l a k e ,  b l a d e  e t c .  
a r e  n o t  recognisable.  Though t o  some ex ten t  se l f -cont radic tory ,  we 
f e e l  t h i s  t e r m  i s  p r e f e r a b l e  t o  ' s t r u c k  chunk',  'ground -chunkt ,  
'hammerstone', ' f l aked  piece ' ,  e t c .  Damaged manuport s  may be fur-  
t h e r  subdivided according t o  type  of damage t o  t h e i r  su r faces  and 
edges) .  

C. Precore :  a  p i e c e  of s t o n e  which shows pre l iminary  shaping f o r  a  
co re  by decor t  i c a t  i o n  and/or  by unif  a c i a l  o r  b i f  a c i a l  prepara t ion  
of i t s  edges t o  form a  knapping su r face  which may even be a potent- 
i a l  s t r i k i n g  p la t fo rm,  b u t  from which no f u r t h e r  knapping has taken 
p lace  ( ~ o z l o w s k i  ' and Sachse-Kozlowska 1974:40-41, Mardaga 1975:97- 
99, Sachse-Kozlowska 1980:246, Gob 1981 :27). ' 

, r 

D. I n i t i a l  core:  a precore*which has be& taken a  s t age  f u r t h e r  s o  
t h a t  i t  shows c l e a r  evidence of p la t form edge prepara t ion  and/or  
t e n t a t i v e  s t r i k i n g  (Mardaga 1975:  99, sachse-Kozlowska 1980:243). 
I n i t i a l  c o r e s  may b e  f u r t h e r ' s u b d i v i d e d ,  though  we would s e e  t h e  
' i n i t i a l l y  s t u c k  cores '  of Close e t  a l .  (1979:34) 'as a  precore sub- 
type)'; . ' a  . . - '. 

, . 
E. Core  w i t h  p r e p a r a t i o n :  a  c o r e  on which f l a k e s  o r  b l a d e s  have 
been $ t rucks  from one o r  more p la t forms,  and on which a t  l e a s t  one 

' prepared p la t fo rm and/or  case  of edge p repara t ion  'is s t i l l  v i s i b l e .  

F .  Core  w i t h  no  v i s i b l e  p r e p a r a t i o n :  a  c o r e  f rom which f l a k e s  o r  
b lades  have been s t r u c k ,  but on which t h e r e  a r e  no t r a c e s  of p la t -  
form edge p r e p a r t a t i o n .  ' 

G. Exhausted core:  a  c o r e  which has been reduced t o  such an e x t e n t  
t h a t  f u r t h e r  p r o d u c t i o n  of  f l a k e s  a n d / o r  b l a d e s  i s  n o t  p o s s i b l e ,  
b u t  t h e  p i e c e  i t s e l f  i s  s t i l l  r e c o g n i s a b l e  a s  h a v i n g  been a  c o r e  
( see  a l s o  Crabt ree  5972:62, Speth 1981:19, Clark 1985:6 - though we 
u s e  t h i s ,  term i n  a  somewhat broader sense than do these  authors. 



H. Primary f lake:  a  f l a k e  o r  blade ( see  me t r i ca l  d i s t i n c t i o n  below 
u n d e r  L) w h i c h  h a s  b e e n  d e t a c h e d  a t "  t h e  s t a g e  o f  i n i t i a l  
decor t icat ion,  i t s  dorsa l  face  being a t  l e a s t  80% c o r t i c a l  w i t h  no 
s i g n s  of o t h e r  f l a k e s  o r  b l a d e s  hav ing  been de t ached  b e f o r e h a n d  
(some authors s e t  the c o r t i c a l  l i m i t  a t  only 50%, e.g. Close e t  a l .  
1979:34, bu t  we f e e l  80% i s  a more o b j e c t i v e  measure  f o r  t r u l y  
primary f l ak ing) .  

I. C r e s t  f l a k e :  a  f l a k e  o r  b l a d e  which  has  been s t r u c k  o f f  t o  
remove e i t h e r  t h e  edge of a  s t r i k i n g  p l a t f o r m  o r  a  l a t e r a l  r i d g e  
which has  been formed d u r i n g  c o r e  p r e p a r a t i o n ,  i t s  s e c t i o n  b e i n g  
r e l a t i v e l y  th ick  and t r i a n g u l a r  w i t h  e a r l i e r  f l a k i n g  f a c e t s  p r e -  
served on i t s  dorsal  f a ce  s t a r t i n g  from a  cen t r a l  r idge o r  c r e s t .  

J. Core rejuvenation f l ake :  a  f l a k e  o r  blade which has been s t r u c k  
o f f  a  c o r e  t o  o b t a i n  a  f r e s h  s t r i k i n g  p l a t f o r m ,  i t s  d o r s a l  f a c e  
preserving a  core platform o r  p a r t  of it wi th  f l ak ing  f a c e t s  round 
t he  edges s t a r t i n g  from t h e  dorsa l  f a ce  (core  re juvenat ion f l a k e s ,  
o r  ' table t tes ' ,  may a l s o  be f u r t h e r  subdivided). 

K. Core plunging flake:  a  f l a k e  o r  blade which has been s t r u c k  o f f  
t h e  s i d e  of a  c o r e ,  i t s  d i s t a l  end hav ing  removed a c o r e  p l a t f o r m  
which i s  p r e se rved  on t h e  p i e c e  more o r  l e s s  a t  a  r i g h t  a n g l e  t o  
the  plane i n  which the  piece  was s t ruck ,  forming a  t h i ck  d i s t a l  end 
and a  very concave ven t r a l  face. Plunging f lakes ,  o r  ' e c l a t s  outre-  
passes', a r e  frequently produced by knapping acc iden ts  and do n o t  
n e c e s s a r i l y  r e p r e s e n t  an  i n t e n t i o n a l  s t a g e  of r e d u c t i o n  ( c f .  
Brezil lon 1968:104-106, T ix ie r  1974: 19). 

L. Unmodified f l a k e  o r  b l a d e :  a  p i e c e  of s t o n e  which h a s  been  
removed from a  core by knapping a f t e r  deco r t i c a t  ion work o r  primary 
f laking has been ca r r ied  out ,  which shows no s igns  of edge-damage, 
r e touch  o r  g r i n d i n g  and which h a s  a  d o r s a l  f a c e  t h a t  i s  l e s s  t h a n  
80% c o r t i c a l  c l ea r ly  preserving t h e  negative f a c e t s  of p rev ious ly  
de tached  f l a k e s  o r  b l a d e s  ( a  f l a k e  h a s  a  l e n g t h  a l o n g  t h e  a x i s  of  
percussion which i s  l e s s  than twice  t h e  breadth, w h i l s t  f o r  a  b lade 
it i s  more than twice). 

M. Damaged f l ake  o r  blade: a  f l a k e  o r  blade which shows c l e a r  s i gn  
of edge-damage o r  face-damage v i s i b l e  a t  x10 magnif icat ion under a  
stereomicroscope, which might represen t  damage caused during knapp- 
ing,  o r  d u r i n g  u s e  o r  a f t e r  abandonment of t h e  p i ece .  

N. Retouched f l a k e  o r  b l ade :  a  f l a k e  o r  b l a d e  which shows c l e a r  
signs of retouch along one o r  more edges which i s  e a s i l y  v i s i b l e  t o  
t he  naked eye. Some retouched f l a k e s  and blades may be c l a s s i f i e d  
under ' fo rmal  t o o l  t y p e s '  and t h e n  a c c o r d i n g  t o  s p e c i f i c  t y p e ,  
depending on t h e  t y p e  and e x t e n t  of  r e t o u c h  p r e s e n t .  Those k e p t  
under retouched f l ake  o r  blade may be f u r t h e r  subdivided a s  well .  

0. Edge-ground f l a k e  o r  b l ade :  a  f l a k e  o r  b l a d e  which shows c l e a r  
signs of grinding o r  po l i sh  along one o r  more edges which i s  e a s i l y  
v i s i b l e  t o  t h e  naked eye. Some edge-ground f l akes  and blades  may be 
c l a s s i f i ed  under 'formal t o o l  types'  and then according t o  s p e c i f i c  
type,  depending on t h e  t y p e  and e x t e n t  of g r i n d i n g  p r e s e n t ,  and 
some may be c l a s s i f i e d  a s  ' t o o l  s p a l l s '  f rom r ework ing  of edge- 
ground c o r e s ,  i.e. 'axes'. Those k e p t  under  edge-ground f l a k e  o r  
blade may be fu r ther  subdivided a s  well .  



P. ' F o r m a l  t o o l  t y p e s ' :  c o r e s ,  f l a k e s  o r  b l a d e s  which have  c l e a r  
s i g n s  o f  r e t o u c h  a n d / o r  e d g e - g r i n d i n g  which  a l l o w  them t o  be  
c l a s s i f i e d  according t o  one o r  another  of t h e  var ious  'formal too l  
t y p e s '  (e.g. a d z e s ,  a x e s ,  backed b l a d e s ,  s c r a p e r s  e t c . )  n o r m a l l y  
recognised  i n  A u s t r a l i a ,  but  which may never the less  r ep resen t  some 
o f  t h e  u l t i m a t e  p r o d u c t s  of  l i t h i c  r e d u c t i o n .  'Formal t o o l  t y p e s '  
a r e  subdivided by u s  according t o  apparent  ' t oo l  types'  a s  defined 
i n  Mulvaney 1975,  Morwood 1981,  and Whi te  and O'Connell 1982 i n  
p a r t i c u l a r .  A s  t h e r e  a r e  s o  few examples  a t  T u r t l e  Rock we do n o t  
t h i n k  t h e r e  would be any po in t  e i t h e r  i n  o f f e r i n g  new d e f i n i t i o n s  
o r  i n  r e p e a t i n g  o l d  o n e s  h e r e .  By ' f o r m a l  t o o l  type '  we do n o t  
cons ide r  t h e s e  p i e c e s  e s p e c i a l l y  s i g n i f i c a n t ;  we a r e  simply follow- 
ing  convent ion  on t h i s  f o r  t h e  moment. 

Q. 'Tool s p a l l s ' :  f ragments of retouched and/or  edge-ground cores 
and o f  f l a k e s  o r  b l a d e s  which  r e t a i n  c l e a r  t r a c e s  of r e t o u c h  o r  
g r i n d i n g  d i s t i n c t  from t r a c e s  of co re  prepara t ion ,  any of which may 
have been detached a s  a  r e s u l t  of a t t empts  a t  resharpening 'formal 
t o o l  types'. 'Tool s p a l l s '  may b e  f u r t h e r  s u b d i v i d e d  by type .  

R. Debr 
knapp ing  
of t h e  o 

* i s :  m i n o r  c h i p s  and s h a t t e r  f r a g m e n t s  p r i n c i p a l l y  from 
and re touching,  and n o t  recognisable a s  belonging t o  any 

t h e r  c a t e g o r i e s  def ined above. 

Examples of  t h e  va r ious  s t a g e s  of core  reduct ion  a r e  represented  a t  
T u r t l e  Rock, and w e  i l l u s t r a t e  t h e s e  i n  a  fo l lowing sect ion.  

ANALY S I S 

Rav Materials 

So f a r  a t  l e a s t  36 d i f f e r e n t  types  of s tone  have been recognised a t  
T u r t l e  Rock. These have been i d e n t i f i e d  w i t h  t h e  a s s i s t a n c e  of Dr .  Mike 
Rubenach of t h e  Department of Geology a t  James Cook University. Most of 
t h e s e  s t o n e  m a t e r i a l s  o c c u r  i n  t h e  Hervey Range r e g i o n  w i t h i n  a few 
k i l o m e t r e s  of t h e  s i t e ,  and some acid-volcanics such a s  rhyodaci te  a r e  
p a r t i c u l a r l y  abundant i n  nearby outcrops. None of the  s tone  m a t e r i a l s  
need have been brought from more than  about 15km t o  20km away. 

Transec t s  c a r r i e d  o u t  dur ing  our  s i t e  catchment ana lys i s  revealed a 
p o s s i b l e  s o u r c e  f o r  t h e  v e i n  q u a r t z  which  o c c u r s  s o  f r e q u e n t l y  i n  t h e  
s i t e ' s  a s s e m b l a g e s .  A q u a r r y  o f  v e i n  q u a r t z  was found j u s t  w i t h i n  a 
two-hours' walk, l e s s  than  5km south  of the  s i t e  i n  f a i r l y  rough t e r r a i n  
(see  F igure  1; s e e  a l s o  Campbell 1978a:ll). This m a t e r i a l  seems t o  have 
b e e n  p r e f e r r e d  t o  t h e  more  r e a d i l y  a v a i l a b l e  q u a r t z  p e b b l e s  of n e a r b y  
creeks ,  a s  it has  s l i g h t l y  b e t t e r  knapping p roper t i e s .  Quar tz  pebbles 
a r e  only  poor ly  represented  i n  t h e  s i t e ' s  assemblages a s  f a r  a s  we can 
t e l l .  A p o s s i b l e  source  f o r  t h e  indura ted  mudstone which occurs a t  t h e  
s i t e  was f o u n d  d u r i n g  a n  e n v i r o n m e n t a l  impac t  a s s e s s m e n t  of  t h e  Ben 
Lomond uranium prospect .  This  ex tens ive  quarry, which l i e s  about 3km t o  
t h e  w e s t  o f  K e e l b o t t o m  Creek  and a b o u t  15km w e s t  of  T u r t l e  Rock ( s e e  
F i g u r e  1; s e e  a l s o  Campbe l l  1978b:6-7, 24-25), c o v e r s  an  a r e a  of a b o u t  
150,000m2. Whether t h e  porphyry which occurs a t  T u r t l e  Rock was brought 
from even f u r t h e r  away remains t o  be determined, but  one of a  number of 
p o s s i b l e  s o u r c e s  f o r  it i s  a  porphyry  q u a r r y  a t  Cape Cleve land ,  abou t  
60km t o  t h e  e a s  t -north-east  ( ~ i v  Sinnamon, pets.  comm.). 



Although we have  r e c o r d e d  and encoded i n  o u r  d a t a  b a s e  t h e  geo- 
l o g i c a l  c l a s s i f i c a t i o n  of each of our l i t h i c  f i n d s ,  f o r  t h e  purposes of 
t h e  p r e s e n t  s t u d y  we f e e l  t h a t  a n  a n a l y s i s  b a s e d  on c r i t e r i a  w h i c h  
represent  t h e  s t r u c t u r a l  and mechanical p r o p e r t i e s  of t h e  m a t e r i a l  would 
b e  more i n f o r m a t i v e .  We h a v e  d i v i d e d  t h e  raw m a t e r i a l s  i n t o  t h e  f i v e  
p r i n c i p a l ~ c a t e g o r i e s  be low,  which  a r e  b a s e d  on t h e i r  k n a p p i n g  and u s e  
q u a l i t i e s .  

A. Excel lent  conchoidal f r a c t u r e :  m a t e r i a l  which has a  very i so -  
t r o p i c  s t r u c t u r e ,  i s  b r i t t l e  and p r o d u c e s  v e r y  a c u t e  b u t  f r a g i l e  
edges  (e.g. c l e a r  c r y s t a l  q u a r t z ,  v e r y  f i n e  g r a i n e d  c h e r t s  and 
jasper) .  

B. Good c o n c h o i d a l  f r a c t u r e :  m a t e r i a l  which  i s  f i n e  g r a i n e d  and 
p roduces  s h a r p  b u t  r e s i s t a n t  edges  (e.g. f i n e  g r a i n e d  q u a r t z i t e ,  
medium gra ined c h e r t  and s i l c r e t e ,  indura ted  mudstone, f i n e  sand- 
s tone  and l u s t r o u s  opaque c r y s t a l  quar tz) .  

C. , C l e a r  c o n c h o i d a l  f r a c t u r e  i n f r e q u e n t :  m a t e r i a l  which  i s  of  
medium o r  i r r e g u l a r  g r a i n  and produces b l u n t  edges when knapped, 
somet imes  b e i n g  more s u i t a b l e  f o r  edge-ground a r t e f a c t s  (e.g. 
coarse gra ined q u a r t z i t e  and s i l c r e t e ,  medium s a n d s t o n e  and v o l -  
canic  rocks such a s  r h y o l i t e ,  rhyodaci te ,  b a s a l t  and andes i te) .  

D. I r r e g u l a r  s h a t t e r i n g :  m a t e r i a l  w h i c h  s p l i t s  a l o n g  c l e a v a g e s  
r a t h e r  than forming conchoidal f r a c t u r e s  (group l i m i t e d  t o  opaque 
and milky v e i n  quar tz) ;  

E. No c l e a r  conchoidal f r a c t u r e :  m a t e r i a l  which has a  very aniso-  
t r o p i c  s t r u c t u r e ,  a  v e r y  c o a r s e  g r a i n  and v e r y  p o o r  k n a p p i n g  
p r o p e r t i e s  (e.g. g r a n i t e ,  g r a n o d i o r i t e ,  a rkose ,  c o a r s e  sandstone,  
porphyry and c o r d i e r i t e  hornfe ls ) .  

There a r e  q u i t e  d i f f e r e n t  p ropor t ions  of these  f i v e  f r a c t u r e  groups  
r e p r e s e n t e d  a t  T u r t l e  Rock. The p a t t e r n  i s  s u m m a r i s e d  i n  F i g u r e  9 ,  
where  t h e  upper  row of h i s t o g r a m s  g i v e s  t h e  p r o p o r t i o n s  b o t h  f o r  t h e  
c o l l e c t i o n s  a s  a  whole and by layer .  As may be seen,  t h e  l e s s e r  q u a l i t y  
raw m a t e r i a l s  (groups C t o  E) a r e  c l e a r l y  predominant both  o v e r a l l  and 
i n  each layer. These groups of m a t e r i a l s  occur more commonly n e a r  t h e  
s i t e  than do t h e  b e t t e r  q u a l i t y  groups A and B. Going by percentages  of 
a c t u a l  c o u n t s  of a l l  l i t h i c  f i n d s ,  t h e  d o m i n a n t  p o o r  q u a l i t y  g r o u p  i s  
group D (opaque and m i l k y  q u a r t z ) ,  wh ich  v a r i e s  b e t w e e n  a b o u t  45% and 
n e a r l y  60%. However, when one  l o o k s  a t  p e r c e n t a g e s  o f  w e i g h t s  i n  t h e  
t o t a l  s i t e  sample of more t h a n  32kg of a r t e f a c t s  and manuports,  groups C 
and E a r e  h i g h e r  t h a n  D,  C b e i n g  t h e  d o m i n a n t  g r o u p  a t  j u s t  o v e r  40%. 
The p a t t e r n s  by w e i g h t  a r e  a g a i n  v e r y  s i m i l a r  f r o m  l a y e r  t o  l a y e r  and  
the re fo re  a r e  n o t  i l l u s t r a t e d .  Owing t o  t h e  s t r a t i g r a p h i c  problems a t  
t h e  s i t e  a l r e a d y  r e f e r r e d  t o  above i n  s e c t i o n  3 ,  and  owing t o  t h e  
apparent o v e r a l l  uni formi ty  of  t h e  m a t e r i a l  from l a y e r  t o  l a y e r ,  we f e e l  
it i s  l e g i t i m a t e  t o  analyse  and d i s c u s s  c e r t a i n  a s p e c t s  by combining t h e  
samples. 

The e x p l o i t a t i o n  of t h e  raw m a t e r i a l s  once they were  brought t o  t h e  
s i t e  i s  i l l u s t r a t e d  by t h e  l o w e r  row of  h i s t o g r a m s  i n  F i g u r e  9 ,  w h i c h  
a r e  based on t h e  t o t a l  s i t e  sample. Here, each h is togram r e p r e s e n t s  a  
d i f f e r e n t  f r a c t u r e  group, and t h e  numbers 1 t o  4 i n  each r e p r e s e n t  t h e  
broad ca tegor ies  of (1) manuports, (2) unmodified f l a k e s  and b lades ,  (3) 





c o r e s  and ( 4 )  ' implements '  ( i n c l u d i n g  a l l  damaged, r e t o u c h e d ,  edge-  
ground and ' f o r m a l  t o o l '  s p e c i m e n s ) .  The p e r c e n t a g e s  a r e  b a s e d  on  
weights ,  not  counts ,  wi th in  each f r a c t u r e  group. From t h i s  it i s  c l e a r  
t h a t  a  h igher  propor t ion  of t h e  raw m a t e r i a l s  i n  groups A and B h a s  been 
employed f o r  t h e  manufacture of a r t e f a c t s ,  whereas more than  h a l f  of t h e  
m a t e r i a l s  i n  groups C t o  E have been s imply  brought t o  t h e  s i t e  and t h e n  
abandoned a s  manupor ts .  Even s o  g r o u p s  C and E w e r e  made t o  y i e l d  a  
f a i r  amount of 'implement' m a t e r i a l  by weight ,  when compared w i t h  t h e  
b e t t e r  q u a l i t y  groups A and B. 'Implements' made i n  m a t e r i a l s  be longing 
t o  g roups  A and B a r e  g e n e r a l l y  s m a l l e r  t h a n  t h o s e  made i n  m a t e r i a l s  
from groups C and E, though 'implements' i n  D (poor q u a l i t y  q u a r t z )  a l s o  
tend t o  be small .  

Looked a t  on t h e  whole ,  g r o u p s  A and B w e r e  made t o  y i e l d  m o r e  
a r t e f a c t s  t h a n  g r o u p s  C t o  E. S e v e r a l  r e a s o n s  a r e  g i v e n  be low w h i c h  
could account f o r  these  d i f fe rences .  

(1) They a r e  due i n  p a r t  t o  f r a c t u r i n g  p r o p e r t i e s ,  a s  raw m a t e r i a l  
groups A and B have genera l ly  e x c e l l e n t  knapping q u a l i t i e s ,  and i t  
i s  t h e r e f o r e  n o t  s u r p r i s i n g  t h a t  h i g h e r  p r o p o r t  i o n s  o f  t h e s e  
m a t e r i a l s  have  been t r a n s f o r m e d  i n t o  a r t e f a c t s ,  e v e n  i f  t h e  
m a t e r i a l s  themselves a r e  l e s s  abundant i n  t h e  s i t e ' s  catchment a r e a  
than those  of groups C t o  E. 

( 2 )  They a r e  due  i n  p a r t  t o  t h e  f a c t  t h a t  c l e a r  c o n c h o i d a l  
f r a c t u r e s  a r e  r a r e  t o  n o n e x i s t e n t  i n  r aw m a t e r i a l  g r o u p s  C t o  E ,  
and some of t h e  specimens which we have c l a s s i f i e d  a s  manuports,  o r  
a s  damaged manupor t s ,  i n  t h e s e  g r o u p s  c o u l d  i n  f a c t  b e  t h e  
s h a t t e r e d  r e s u l t s  of a t t e m p t s  a t  knapp ing ,  even  t h o u g h  t h e  
f r a c t u r e s  do  n o t  a p p e a r  t o  b e  t h e  r e s u l t  of  p e r c u s s i o n  (e.g. some 
f r a g m e n t s  c o u l d  be  i n t e n t i o n a l l y  s p l i t  p r e c o r e s  which  w e r e  n o t  
exploi ted  f u r t h e r  because t h e i r  knappers judged them u n s u i t a b l e ) .  

(3) They a r e  due i n  p a r t  t o  d i f f e r e n t  ends which t h e  manufacturers  
of t h e  a r t e f a c t s  had i n  mind, t h a t  is ,  t h e  d i f f e r e n t  raw m a t e r i a l  
groups were co l l ec ted  and worked o r  employed f o r  d i f f e r e n t  purposes  
(e.g. f l aked  versus  edge-ground ' tools 'or  s t o n e s  f o r  f i r e p l a c e s ) .  

(4)  They a r e  due  i n  p a r t  t o  d i s t i n c t  d i f f e r e n c e s  i n  t h e  b a s i c  
a b i l i t i e s  of the  knappers themselves,  perhaps n o t  a l l  of whom were 
p a r t i c u l a r l y  s k i l l e d  a t  knapp ing  p o o r  q u a l i t y  m a t e r i a l ,  o r  
poss ib ly ,  some of whom were s t i l l  l e a r n i n g  t o  knap s t o n e  i n  g e n e r a l  
( t h i s  p o s s i b i l i t y  of d i f f e r e n c e s  i n  a b i l i t y  might be suggested by 
t h e  f a c t  of t h e  67 cores  found on ly  about  . l o  show s i g n s  of s k i l f u l  
core  p repara t ion  and reduct ion ,  though when i n  t h e  b e t t e r  m a t e r i a l s  
they were genera l ly  we l l  knapped).. 

We a r e  n o t  y e t  c e r t a i n  w h e t h e r  o n l y  o n e  o r  p e r h a p s  e v e n  a l l  o f  
these  proposi t ions  might account  f o r  t h e  v a r i a b i l i t y .  C e r t a i n l y ,  t h e  
most  d i f f i c u l t  p r o p o s i t i o n  t o  t e s t  i s  (41, and w e  c o n s i d e r  t h a t  o n e  
beyond t h e  s c o p e  of  t h i s  p r e s e n t  s t u d y ,  a l t h o u g h  by means  of  e x p e r i -  
m e n t a l  work we hope t o  t e s t  i t  e v e n t u a l l y .  C r o s s  (1983) h a s  r e c e n t l y  
reviewed the  problems assoc ia ted  both  w i t h  t h e  'motor behaviour'  and t h e  
'mental template '  pe r spec t ives  on knapping, and u n l i k e  t h e i r  r e s p e c t i v e  
a d v o c a t e s  c o n s i d e r s  them complementa ry  r a t h e r  t h a n  i n d e p e n d e n t .  W e  
would a g r e e ,  and l i k e  him we a r e  a w a r e  o f  t h e  d a n g e r  o f  s u b s t i t u t i n g  
recons t ruc t ion  f o r  genera l  explanation.  We consider  our  s tudy t o  be a  
c o n t r i b u t i o n  t o  d e s c r i p t i o n  a t  t h i s  s t a g e ,  and n o t  t o  g e n e r a l  l a w s  o f  
behaviour. 



M a n u p o r t s  a t  T u r t l e  Rock a r e  r e l a t i v e l y  s m a l l ,  unreduced b l o c k s  
w i t h  a n  a v e r a g e  w e i g h t  of  o n l y  17.6gm. A t  f i r s t  g l a n c e  t h i s  seems 
s u r p r i s i n g  a s  cores ,  which a r e  reduced manuports, have an average weight 
of 45.lgm. Th i s  could mean a  number of things:  

( 1 )  That  only  t h e  l a r g e s t  blocks have been se lec ted  f o r  reduct ion;  

(2) That t h e r e  a r e  d i f f e r e n c e s  by weight between t h e  raw m a t e r i a l s  
used which a r e  masked by t h e  above averages; 

(3)  That raw m a t e r i a l  group D, which i s  mostly ve in  quar tz ,  breaks 
up  n a t u r a l l y  a n d / o r  a c c i d e n t a l l y  i n t o  smal l  p ieces  along n a t u r a l  
c l e a v a g e s  (i .e. ,  some m a n u p o r t s  i n  t h i s  group may have  s h a t t e r e d  
dur ing  a t t e m p t s  a t  knapping them without leaving c l e a r  t r a c e s  of 
c o r e  p r e p a r a t i o n  o r  even  knapp ing ;  t h e s e  would be some o f  o u r  
'damaged manuports ' ) .  

I n  f a c t ,  a  d e t a i l e d  e x a m i n a t i o n  of t h e  s a m p l e s  s u g g e s t s  t h a t  a l l  
t h r e e  a r e  t r u e ,  o r  a 1  l e a s t  p a r t l y  t r u e .  I n  t h e  c a s e  of ( 1 )  and (2 )  raw 
m a t e r i a l  g r o u p s  C t o  E  have  a n  a v e r a g e  c o r e  w e i g h t  of  64.7gm and an  
a v e r a g e  manupor t  w e i g h t  of  37.4gm, b u t  g roups  A and B have a n  a v e r a g e  
c o r e  w e i g h t  o f  6.9gm and an  a v e r a g e  manupor t  w e i g h t  of 10.4gm. I n  t h e  
c a s e  o f  (3 )  g r o u p  D on i t s  own h a s  a n  a v e r a g e  c o r e  w e i g h t  of 18.2gm and 
a n  a v e r a g e  manupor t  w e i g h t  of  o n l y  5.6gm. A s  m i g h t  be e x p e c t e d ,  t h e  
g r o u p  w i t h  t h e  l a r g e s t  c o r e s  (mean 109.6gm) and t h e  l a r g e s t  manupor t s  
(mean 60.0gm) i s  g r o u p  E, t h e  g r o u p  l e a s t  s u i t a b l e  f o r  knapp ing  even 
though it was c l e a r l y  t r i e d .  

Core preparation and reduction 

Most o f  t h e  67 c o r e s  r e c o v e r e d  a t  T u r t l e  Rock a r e  b l o c k s  o f  poor  
q u a l i t y  raw m a t e r i a l  which have been s p l i t  and knapped i n  an apparent ly  
f o r t u i t o u s  f a s h i o n  t o  remove only a  l i m i t e d  number of f lakes.  However, 
a t  l e a s t  1 0  o f  them show e v i d e n c e  f o r  s k i l f u l  c o r e  p r e p a r a t i o n  and 
r e d u c t  ion .  The p r i n c i p a l  s t a g e s  o f  p r e p a r a t i o n  and e x p l o i t a t i o n  of 
cores  a r e  i l l u s t r a t e d  i n  Figures  10 and 11. When t h e  raw m a t e r i a l  was 
s u i t a b l e ,  i t  would a p p e a r  t h a t  a n  a t t e m p t  was made t o  p r e p a r e  c o r e s  
c a r e f u l l y  i n  o rde r  t o  produce reasonably  regu la r  f l a k e s  and occas ional ly  
b lades  (about 2% of t h e  p ieces  detached from these  b e t t e r  q u a l i t y  cores 
a r e  blades).  I n  some ins tances ,  when working m a t e r i a l  w i t h  exce l l en t  
conchoidal  f r a c t u r e  p r o p e r t i e s  such a s  c l e a r  quar tz ,  a  p r e c i s e  reduct ion  
and r e j u v e n a t i o n  technique  was employed t o  ensure  maximum e x p l o i t a t i o n  
of  t h e  c o r e  (e.g. s e e  F i g u r e  11, no. 3 ,  a b i p o l a r  b l a d e l e t  c o r e  i n  c l e a r  
q u a r t z ) .  

Of t h e  t o t a l  of 67 cores ,  9  precores  a r e  p resen t  and r e p r e s e n t  t h e  
p r i m a r y  d e c o r t i c a t i o n  s t a g e  of k n a p p i n g  (e.g. F i g u r e  10 ,  nos. 1 and 2). 
They h a v e  b e e n  worked f r o m  t h e  l a t e r a l  edges  t r a n s v e r s e l y  t o  t h e  long  
a x i s  of t h e  s e l e c t e d  block. Some have u n i f a c i a l  work (Figure 10, no. 2) 
and some b i f a c i a l  ( F i g u r e  1 0 ,  no. 11, which produced c r e s t e d  edges  i n  
b o t h  c a s e s .  Amongst t h e  c o r e  t r i m m i n g  by-produc t s  t h e r e  a r e  s e v e r a l  
c r e s t  f l a k e s ,  most of which have u n i f a c i a l  c res t s .  

T h i s  work on t h e  edge  o f  t h e  c o r e  p roduces  a  convex, somet imes  
p o l y h e d r i c ,  f l a k i n g  f a c e  ( c f .  Cahen e t  a l .  1980:215) which can  b e  s e e n  
i n  t h e  s e c t i o n s  o f  t h e  examples  ( F i g u r e s  10 and 11; t h e  a r e a  l e f t  



Figure 10. Cores: precores (nos.1-2) and i n i t i a l  core (no.3) .  



Figure 11. Cores: cores with preparation (nos.1-2) and exhausted cores 
(nos. 3-41. 



unshaded represen t s  t h e  s t r i k i n g  p la t fo rm i n  t h e  s e c t i o n s  shown). P a r t  
of t h e  prepara t ion  a l s o  c o n s i s t s  of producing a  g e n e r a l l y  f l a t  s u r f a c e  
opposi te  t h e  f l a k i n g  face. An example of such a  f l a t  f a c e  opposed t o  a n  
a n g u l a r  f l a k i n g  f a c e  i s  i l l u s t r a t e d  by t h e  i n i t i a l  c o r e  i n  F i g u r e  1 0  
(no. 3). I n  g e n e r a l ,  t h e  c h a r a c t e r i s t i c s  o f  a  f l a t  'back ' ,  l a t e r a l  
p r e p a r a t i o n  and a  q u a d r a n g u l a r  t o  t r i a n g u l a r  s e c t i o n  seem t o  b e  p r e -  
served r i g h t  through t o  the  f i n a l  s t a g e s  of c o r e  exhaust ion  ( s e e  F i g u r e  
10, nos. 2-3 and F i g u r e  11, nos. 1-41. 

Flake production i n  t h e  T u r t l e  Rock i n d u s t r y  was u s u a l l y  performed 
from a  s i n g l e  p la t form,  r ega rd less  of whether  o r  n o t  proper  co re  prepar-  
a t i o n  had been c a r r i e d  out. This s i n g l e  s t r i k i n g  p l a t f o r m  was ob ta ined  
a l t e r n a t i v e l y  by f r a c t u r i n g  t h e  o r i g i n a l  b l o c k  a t  r i g h t  a n g l e s  t o  i t s  
l o n g  a x i s  (e.g. F i g u r e  1 0 ,  no. 21, o r  by r e m o v i n g  one  o r  s e v e r a l  f l a k e s ,  
o r  i n  some cases by taking advantage of a  f l a t  n a t u r a l  s u r f a c e  which was 
a l r e a d y  t h e r e  (e.g. F i g u r e  11, no. 1) .  The p o s s i b l e  u s e  o f  a n  a n v i l  
t e c h n i q u e  i s  s u g g e s t e d  by t h e  f r e q u e n t  o c c u r r e n c e  of b r u i s i n g  on  t h e  
su r face  of t h e  co re  opposed t o  t h e  p la t fo rm,  though t h i s  could a l s o  mean 
t h a t  some cores were re-used a s  'hammerstones'. Some cores  were aband- 
oned w e l l  be fo re  t h e i r  p la t form was exhausted (e.g. F igure  10, no. 3 and 
Figure 11, no.11, w h i l s t  o t h e r s  were abandoned when t h e  s t r i k i n g  a n g l e  
l o s t  i t s  s u i t a b l e  acuteness. The ang le  formed by t h e  p la t fo rm and t h e  
f l a k i n g  face  of t h e s e  cores ranges between 850 and 1080. Other c o r e s  i n  
t h e  sample have been knapped s o  thoroughly t h a t  t h e i r  p l a t f o r m  has been 
reduced v i r t u a l l y  t o  a  s p o t  (e.g., t h e  e x h a u s t e d  c o r e  i n  F i g u r e  11, no. 
3)  o r  t o  n o t h i n g  l e a v i n g  o n l y  a  c h a m f e r e d  e d g e  where  t h e  p l a t f o r m  had  
been ( ~ i g u r e  11, no. 4). 

From t h e  above d e s c r i p t i o n  one  m i g h t  c o n c l u d e  t h a t  t h e  i n i t i a l  
s t a g e s  of core reduct ion  were no t  aimed e x c l u s i v e l y  a t  t h e  manufacture  
of b l a d e s  o r  f l a k e s  of  a p r e d e t e r m i n e d  s h a p e  a s  s a y  i n  t h e  s o - c a l l e d  
'Levallois '  technique. Furthermore, amongst t h e  f l a k e s  and b lades  d i s -  
cussed below t h e r e  i s  no s p e c i a l  morphological  d i s t i n c t i o n  between t h o s e  
se lec ted  f o r  p o s s i b l e  use ,  r e touch  o r  r e d u c t i o n  t o  ' formal t o o l  types '  
and those l e f t  a s  unmodified f l a k e s  and blades.  The ' t o o l k i t '  a t  T u r t l e  
Rock i s  genera l ly  very heterogeneous and e a s i l y  d i s c e r n i b l e  ' formal  t o o l  
types'  a r e  rare.  The na tu re  of co re  p r e p a r a t i o n  and r e d u c t i o n  h e r e  seems 
more l i k e l y  t o  have  been d e t e r m i n e d  f r e q u e n t l y  by t h e  morpho logy  and  
s t r u c t u r e  of  t h e  raw m a t e r i a l s  which  w e r e  employed (e.g. p r e s e n c e  o f  
cor tex  o r  f l aws ,  absence on some s tones  of n a t u r a l l y  occur r ing  a n g u l a r  
faces ,  conchoidal f r a c t u r i n g  p r o p e r t i e s  etc.). On t h e  whole, t h e  prep- 
a r a t i o n  and re juvenat ion  of cores  h e r e  seems t o  have been aimed a t  t h e i r  
maximal exp lo i t a t ion ,  even i f  t h a t  aim was n o t  always accura te .  

U~mmodified flakes and blades 

The by-produc t s  of  c o r e  r e d u c t i o n  c o n s t i t u t e  90.9% of  t h e  t o t a l  
number of a r t e f a c t s  i n  o u r  t o t a l  s i t e  sample .  So f a r  we h a v e  n o t  
attempted a  thorough sys temat ic  r e f i t t i n g  of cores ,  f l a k e s  and b lades .  
T r i a l  s t u d i e s  r e v e a l e d  t h i s  t o  b e  a  v e r y  t i m e  consuming e x e r c i s e  w i t h  
only a  very poor success ra te .  The g e n e r a l l y  poor conchoidal  f r a c t u r i n g  
p r o p e r t i e s  of t h e  m a t e r i a l  make mos t  of  t h i s  s o r t  of  e f f o r t  much more  
d i f f i c u l t  than  it  would be i f  a l l  of t h e  m a t e r i a l s  belonged t o  groups  A 
and B. F u r t h e r ,  a l t h o u g h  a  r e l a t i v e l y  w i d e  a r e a  of t h e  s i t e  h a s  b e e n  
sampled,  t h e  number of u n r e c o v e r e d  a r t e f a c t s  o u ' t s i d e  o u r  e x c a v a t i o n  
which would be  r e q u i r e d  f o r  any p r o p e r  r e f i t t i n g  e x p e r i m e n t  s e e m s  t o  
p r e c l u d e  f o r  t h e  moment r e f i t t i n g  e v e n  some o f  t h e  ' e a s i e r '  p i e c e s  i n  
the  b e s t  ma te r i a l s .  



T o g e t h e r  w i t h  Alan  Pomeroy we a r e  c u r r e n t l y  a n a l y s i n g  s e l e c t e d  
a s p e c t s  of t h e  unmodified f l a k e s  and b lades  a s  w e l l  a s  those  which were 
modified. A t t r i b u t e s  which appear t o  covary include e longat ion  (techno- 
l o g i c a l  b r e a d t h  t o  l e n g t h  r a t i o ,  o r  B / L )  and raw m a t e r i a l  group. 
Obviously e l o n g a t i o n  would depend on t h e  q u a l i t y  of t h e  raw mate r i a l ,  a s  
w e l l  a s  t h e  k n a p p i n g  t e c h n i q u e  employed. We a r e  a l s o  t e s t i n g  t o  s e e  
whether  e l o n g a t i o n  r e l a t e s  t o  t h e  s e l e c t i o n  of blanks f o r  poss ib le  use, 
r e t o u c h  o r  ' f o r m a l  t o o l  types ' .  E t h n o a r c h a e o l o g i c a l  s t u d i e s  i n  New 
G u i n e a  have  shown t h a t  some l i v i n g  s t o n e  knappers  name a r t e f a c t s  and 
s e l e c t  blanks f o r  t o o l s  on t h e  b a s i s  of c r i t e r i a  such a s  q u a l i t y  of raw 
m a t e r i a l  and e longat ion ,  though they a r e  not  always f u l l y  aware of t h e  
f i n e r  d i f f e r e n c e s  i n  wha t  t h e y  a r e  p r o d u c i n g  (Whi te  and Thomas 1972; 
White e t  a l .  1977). Amongst Western Desert  Aborigines metamorphic rocks 
a r e  p r e f e r r e d  f o r  c h o p p i n g  t o o l s  t o  c r y s t a l l i n e  r o c k  because  of t h e  
l a r g e r  s i z e  of blanks,  t h e  n a t u r a l l y  occurring angular  edges requi r ing  
l i t t l e  o r  no m o d i f i c a t i o n  f o r  u s e  and a  s u i t a b l e  g r a i n  f o r  c u t t i n g  
through wood f i b r e s  (Hayden 1979:ll).  Flake e longat ion  is n o t  s i g n i f  i- 
can t  f o r  t h e s e  chopping t o o l s ,  but  f o r  adzes produced i n  f i n e r  grained 
m a t e r i a l  Hayden (1 979:26) observed a  sys temat ic  use  of elongated f l akes  
which o f f e r e d  long l a t e r a l  edges. Cut t ing  implements l i k e  knives and 
saws were seen  t o  r e q u i r e  long c u t t i n g  edges a s  w e l l  (1979:13). 

F o r  t h e  p r e s e n t  f o r  T u r t l e  Rock we w i s h  o n l y  t o  i l l u s t r a t e  t h e  
l e n g t h  of unbroken unmodified f l a k e s  and blades by d i f f e r e n t  s i z e s  and 
by raw m a t e r i a l  group.  T h i s  i s  shown i n  F i g u r e  12. The h i s t o g r a m  on 
t h e  l e f t  r e p e a t s  f o r  c o m p a r i s o n  t h e  p r o p o r t i o n s  of  a l l  a r t e f a c t s  and 
m a n u p o r t s  by raw m a t e r i a l  g r o u p  i n  t h e  t o t a l  s i t e  sample .  The v a s t  
m a j o r i t y  of f l a k e s  and b lades  a r e  smal l e r  than 50mm, only 31 out of 1901 
specimens being longer than 50mm. This  might suggest  t h a t  only l i g h t  t o  
medium d u t y  t a s k s  w e r e  i n t e n d e d  t o  be  c a r r i e d  o u t  a t  T u r t l e  Rock, a t  
l e a s t  w i t h  f l a k e s  and b l a d e s  ( c f .  comments i n  Hayden 1979, Kamminga 
19821, a l though it is a l s o  l i k e l y  t h a t  many pieces  were n o t  s u i t a b l e  f o r  
any  t a s k  and e q u a l l y  p o s s i b l e  t h a t  some o f  t h e  b e t t e r  p i e c e s  were  
removed from t h e  s i t e  f o r  u s e  e lsewhere  once they had been produced. 

Implements 

W e  have  c l a s s i f i e d  1 3 0  s p e c i m e n s  a s  ' implements '  on t h e  b a s i s  of 
c l e a r  t r a c e s  of  'use ' ,  r e t o u c h  o r  edge-gr ind ing .  T h i s  r e p r e s e n t s  4.1% 
of t h e  t o t a l  a r t e f a c t s  and 3% of t h e  t o t a l  l i t h i c  sample. I f  we exclude 
17 f ragments  of edge-ground a r t e f a c t s  and/or p o s s i b l e  axe ioughouts o r  
preforms,  t h e r e  a r e  only  24  so-cal led 'formal tools ' .  This coupled wi th  
t h e  s t r a t i g r a p h i c  problems a l r e a d y  described above and t h e  d i f f i c u l t i e s  
i n  observing microwear on most of t h e  m a t e r i a l ,  owing t o  i t s  coarseness 
and s o m e t i m e s  s e v e r e  p a t  i n a t  i o n ,  would make most  s o r t s  of d e t a i l e d  
ana lyses  r a t h e r  po in t l e s s .  

W e  h a v e ,  h o w e v e r ,  c o n s i d e r e d  i n d i v i d u a l  edges  r a t h e r  t h a n  
implements i n  our  computer-aided study. Individual  edges can t e l l  one 
s o m e t h i n g  a b o u t  t h e  e x t e n t  t o  which  m a t e r i a l  was u s e d ,  and pe rhaps  a t  
t imes  re-used o r  resharpened f o r  re-use (but cf. Al len  1985 f o r  c r i t i q u e  
of edge ana lys i s ) .  For t h e  modified edges, seven p r i n c i p a l  a t t r i b u t e s  
h a v e  b e e n  t a k e n  i n t o  a c c o u n t  by us :  ( 1 )  raw m a t e r i a l  group;  (2)  s i z e  of 
s p e c i m e n ;  ( 3 )  w e i g h t  of  s p e c i m e n ;  (4 )  a n g l e  of  m o d i f i e d  edge;  (5 )  t y p e  
o f  m o d i f i c a t i o n ;  ( 6 )  t y p e  o f  r e w o r k i n g ;  (7 )  e x t e n t  of  m o d i f i c a t i o n  
( r a t i o  of modif i c a t i o n / ~ e r i m e t e r ) .  



There  i s  a  t o t a l  of 140 m o d i f i e d  e d g e s  f o r  1 1 3  i m p l e m e n t s  ( edge-  
ground a r t e f a c t s  no t  included), o r  an  average of 1.2 modified edges p e r  
implement .  C o n s i d e r i n g  'used '  v e r s u s  r e t o u c h e d  edges, most retouched 
edges  a r e  semi -abrup t  t o  a b r u p t  ( i .e .  a n g l e  of  70° o r  more ) ,  w h e r e a s  
most 'used' edges f a l l  between 30' and 69'. This  could r e f l e c t  rework- 
i n g  of some spec imens  ( i .e .  t h o s e  w i t h  a  s t e e p e r  e d g e - a n g l e ) ,  b u t  i t  
migh t  a l s o  r e f l e c t  a  d e s i r e  t o  p r o d u c e  s t e e p  e d g e s  f o r  s c r a p i n g  and 
a d z i n g  v e r s u s  more a c u t e  edges  f o r  c u t t i n g  p u r p o s e s  ( c f .  comments  i n  
Hayden 1979;  Kamminga 1982). T h i s  w i l l  need t o  b e  t e s t e d  by p r o p e r  
mic rowear  a n a l y s e s  of a l l  s u i t a b l e  s p e c i m e n s  i n  t h e  t o t a l  c o l l e c t i o n  
( i .e .  t h o s e  i n  s u i t a b l e  raw m a t e r i a l s  and w i t h o u t  t o o  much w e a t h e r i n g  
and p a t i n a t i o n ) .  

Figure 12. Lengths of unbroken umnodified f l a k e s  and b l a d e s  by 
raw materialfracturegroup(see t e x t  f o r d e f  i n i t  i o n s  
of  groups A t o  El: a )  t o t a l  s i t e  sample of a r t e f a c t s  
and manuports ( f o r  comparison); (b )  l e n g t h  c l a s s e s .  



R e g a r d i n g  t h e  p o s s i b l e  i n f l u e n c e  of  raw m a t e r i a l  on e x t e n t  and 
a n g l e  o f  t h e  m o d i f i e d  edge ,  e x t e n t  and a n g l e  v a r y  w i t h  raw m a t e r i a l  
g r o u p ,  showing  a n  i n c r e a s e  i n  m o d i f i e d  edges  and i n  a n g l e  f o r  raw 
m a t e r i a l s  C and D. These groups a r e  more abundantly represented  i n  the  
t o t a l  s i t e  s a m p l e  and more  f r e q u e n t l y  have n a t u r a l l y  o c c u r r i n g  s t e Z p  
edges. However, a s  w i t h  many o t h e r  th ings  a t  T u r t l e  Rock, no s i g n i f i -  
c a n t  v a r i a t i o n  i n  t h e  e x t e n t  of modi f i ca t ion  appears t o  occur between 
l a y e r s .  When c o m p a r i n g  e x t e n t  of  m o d i f i c a t i o n  be tween  'used '  and 
r e t o u c h e d  i m p l e m e n t s ,  81% of  'used '  edges  and 73% of r e t o u c h e d  edges 
a c c o u n t  f o r  l e s s  t h a n  50% of t h e  p e r i m e t e r .  I n  o t h e r  words,  judg ing  
from our  obse rva t ions  and a n a l y s i s ,  i t  would appear t h a t  only a  f a i r l y  
s m a l l  p ropor t ion  of t h e  a v a i l a b l e  edges has a c t u a l l y  been used. 

Examples of 'used' and retouched implements a r e  shown i n  Figures 13  
t o  15. These have been grouped i n  a  f a i r l y  s tandard  manner by morphol- 
ogy, and we provide t h e s e  drawings h e r e  f o r  t h e  sake of our readers who 
may w i s h  t o  make t h e  more  t r a d i t i o n a l  c o m p a r i s o n s  w i t h  t h e i r  own 
m a t e r i a l .  The l e f t  s i d e  of  e a c h  f i g u r e  shows i m p l e m e n t s  f rom l a y e r  2 
and t h e  r i g h t  s i d e  f r o m  l a y e r  3 ,  though  a s  we have  a l r e a d y  p o i n t e d  o u t  
t h e r e  i s  no  m a j o r  d i f f e r e n c e  b e t w e e n  most  of  t h e  m a t e r i a l  f rom t h e s e  
l a y e r s .  The u p p e r  p a r t  o f  F i g u r e  1 3  shows a  s m a l l  s e r i e s  of ' f o r m a l  
s c r a p e r s '  (nos .  1-3, 5-6, 8 )  and nos.  4  and 7 a r e  examples  of what  have 
sometimes been c a l l e d  'amorphous implements' (Morwood 1981). They have 
s i m i l a r  e d g e - a n g l e s  and  g e n e r a l  morphology t o  some of t h e  ' f o r m a l  
s c r a p e r s ' .  Nos. 9  and 1 0  a r e  r e u s e d  c o r e s ,  no. 9  b e i n g  a  p r e c o r e  which 
was  h e a v i l y  a b r a d e d  on  p a r t  of i t s  f a c e t e d  s u r f a c e  and a t  one  end 
( ? p o s s i b l y  u s e d  a s  a  p l a n e )  and no.10 a n  e x h a u s t e d  c o r e  b o t h  p l a t f o r m s  
of which were worked out  be fo re  one end was developed i n t o  a  ch i se l - l ike  
edge. 

F i g u r e  1 4  shows a  r a n g e  o f  p o i n t e d  implements ,  i n c l u d i n g  a s m a l l  
b u t  d e f i n i t e  s e r i e s  of  backed  p o i n t s  (nos. 1-31. No. 7 i s  backed a s  
w e l l  d e s p i t e  t h e  f a c t  t h a t  i t s  dorsa l  f a c e  g ives  t h e  impression t h a t  it 
h a s  been  made on a  ' s i d e - s t r u c k '  f l a k e .  NOS". 4-6 and 8-12 have v a r i o u s  
degrees of trimming of t h e i r  edges and/or faces. 

F i g u r e  1 5  shows e x a m p l e s  of some of t h e  l a r g e r  and l e s s  'd iag-  
n o s t i c '  i m p l e m e n t s ,  a l l  of  which  have  some s i g n s  of damage a n d / o r  
r e t o u c h  on t h e i r  edges .  Nos. 5-6 a r e  t e c h n i c a l l y  b u r i n s  on p r i m a r y  
f l a k e s ,  though we have s e e n  no c l e a r  evidence on them t h a t  would suggest 
they were i n  f a c t  used a s  burins.  

The ' f o r m a l  t o o l  t y p e s '  i l l u s t r a t e d  h e r e  seem t o  show r e a s o n a b l y  
c l e a r  a f f i n i t i e s  w i t h  t h e  s o - c a l l e d  A u s t r a l i a n  S m a l l  Tool T r a d i t i o n  
(STT). However, g i v e n  t h e  s m a l l  number of r e t o u c h e d  p i e c e s  i n  t h e  
e n t i r e  s e r i e s  o f  a r t e f a c t s  f rom T u r t l e  Rock, t h e  l i m i t e d  number of 
m o d i f i e d  e d g e s  and t h e  f a c t  t h a t  t h e  STT i s  s u c h  a  broad c o n c e p t ,  i t  
c o u l d  b e  d e b a t e d  w h e t h e r  o r  n o t  i t  m i g h t  n o t  be more  a p p r o p r i a t e  t o  
cons ide r  t h e  m a t e r i a l  a t t r i b u t a b l e  t o  t h e  'Aust ra l ian  Lesser  Retouched 
Trad i t ion '  (LRT) which one of u s  has proposed (Campbell 1982b:355). Of 
course ,  t h e  broad concepts  of t h e  STT and t h e  LRT a r e  l a rge ly  i n t u i t i v e  
models of p o s s i b l e  c u l t u r a l  v a r i a b i l i t y  and change i n  A u s t r a l i a n  pre-  
h i s t o r y ,  a s  i s  t h e  A u s t r a l i a n  Core Too l  and S c r a p e r  T r a d i t i o n  (CTST), 
a l l  o f  w h i c h  a r e  b a s e d  o n  p r e s e n c e  o r  absence  of c e r t a i n  ' f o r m a l  t o o l  
types '  and i n  genera l  on comparat ively simple s t a t i s t i c a l  assessments of 
p a r t s  of assemblages ( see  comments i n  Allen 1985, Hiscock 1983, 1984). 



Figure 13. 'Scrapers' and allied forms: 'formal scrapers' (nos. 1-3, 5-6 
81, 'amorphous impl.ementst (nos. 4,7) and 're-used' cores 
(nos. 9-10) (arrows under or beside some specimens indicate 
direction of detachment of blank). 
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Figure 14. 'Points': backed points (nos.1-31, backed flake (no.7) and 
various 'trimmed points' (nos.4-6,8-12) (arrows under 
specimens indicate direction of detachment of blank). 



Figure 15. Less 'diagnostic' implements showing some signs of 'use and/ 
or retouch (see t e x t ) .  



COHCLUSIONS AND FUTURE RESEARCH 

The l i t h i c  m a t e r i a l  from T u r t l e  Rock inc ludes  a  wide range of raw 
m a t e r i a l s  which we have grouped i n t o  f i v e  d i f f e r e n t  ca tegor ies  based on 
t h e i r  k n a p p i n g  and p o t e n t i a l  u s e  q u a l i t i e s .  A l l  of t h e  raw m a t e r i a l s  
a r e  a v a i l a b l e  w i t h i n  a b o u t  15km t o  20km of t h e  s i t e .  ~ o s t  of  t h e  
m a t e r i a l  i s  of poor q u a l i t y ,  but  a t t empts  were made t o  knap m a t e r i a l s  
a n d  e v e n  t o  p r o d u c e  ' i m p l e m e n t s '  i n  each  of t h e  f i v e  c a t e g o r i e s .  We 
have recognised and descr ibed i n  d e t a i l  t h e  p a t t e r n s  of co re  prepara t ion  
and  r e d u c t i o n ,  r u n n i n g  f r o m  w h a t  we t e r m  p r e c o r e s  and i n i t i a l  c o r e s  
r i g h t  t h r o u g h  t o  e x h a u s t e d  c o r e s .  I t  i s  c l e a r  t h a t  a  l a r g e  number of 
m a n u p o r t s  w e r e  b r o u g h t  t o  t h e  s i t e ,  and t h a t  a  f a i r  amount of b a s i c  
knapping was c a r r i e d  out  a t  t h e  s i t e .  The f i n a l  s t ages  of reduction and 
u s e  a r e  r ep resen ted  a s  w e l l ,  though we a r e  no t  ye t  c e r t a i n  which t a sks  
t h e  a r t e f a c t s  were  meant t o  serve.  

Owing t o  e r o s i o n a l  problems which have compressed and contorted t h e  
s t r a t i g r a p h y ,  a s  w e l l  a s  t o  t h e  l a c k  of c l e a r l y  separa te  and we l l  pre- 
se rved  assemblages and t h e  comparat ively s h o r t  t imespan of what we do 
h a v e  ( i .e .  t h e  m a j o r  p o r t i o n  o f  t h e  l i t h i c  m a t e r i a l  d a t e s ,  o r  seems t o  
d a t e ,  from about 4,200 t o  3,000 yea r s  ago), we have combined a l l  of t h e  
l i t h i c  m a t e r i a l  f rom o u r  m a i n  e x c a v a t i o n s  f o r  most  of t h e  a n a l y s e s  
p resen ted  here. This  gave a  t o t a l  of 4,231 l i t h i c  specimens, including 
bo th  manuports and a r t e f a c t s ,  and about 130 'implements', of which only 
about  24 might  be c l a s s i f i e d  a s  'formal t o o l  types'. I n i t i a l  analyses 
c a r r i e d  o u t  by u s ,  t o g e t h e r  w i t h  our  col league Alan Pomeroy, show t h a t  
t h e r e  were no major d i f f e r e n c e s  i n  t h e  m a t e r i a l s  o r  work on them between 
e i t h e r  s p i t s  o r  l a y e r s .  N e v e r t h e l e s s ,  a s  we have shown above i n  o u r  
d e s c r i p t i o n  of t h e  m a t e r i a l  and i t s  d i s t r i b u t i o n  w i t h i n  t h e  s i t e ,  p a r t s  
of what were o r i g i n a l l y  s e p a r a t e  assemblages were preserved in s i t u ,  a s  
were perhaps a t  l e a s t  s m a l l  a r e a s  of o r i g i n a l  ' l iv ing-f loors ' ,  especial-  
l y  n e a r  t h e  h e a r t h s .  A s  m e n t i o n e d  above,  we have conducted  i n i t i a l  
t r i a l s  a t  r e f i t t i n g  m a t e r i a l ,  and d e s p i t e  t h e  p rob lems  which we f a c e  
w i t h  i t ,  now in tend  t o  pursue t h i s  t a s k  f u r t h e r ,  being c e r t a i n  t h a t  i t  
w i l l  t e l l  u s  much more about what was happening i n  t h e  c e n t r a l  a r e a  of 
t h e  s h e l t e r .  As we have a  three-dimensional  record of t h e  p o s i t i o n s  of 
a l l  l i t h i c  f i n d s  w i t h i n  t h e  s i t e ,  once  more thorough  r e f i t t i n g  of  t h e  
r e d u c t i o n  s e q u e n c e s  h a s  been  c a r r i e d  o u t ,  i t  migh t  p rove  p o s s i b l e  t o  
produce mult i-dimensional  models of changes i n  human behaviour, a s  w e l l  
a s  c h a n g e s  i n  p a t t e r n s  of  e r o s i o n ,  i n  d i f f e r e n t  p a r t s  o f  t h e  s i t e  
through time. 

For t h e  moment we have considered i t  premature t o  make comparisons 
w i t h  l i t h i c  a n a l y s e s  of  o t h e r  s i t e s  i n  Nor th  Q u e e n s l a n d  such  a s  
H i s c o c k ' s  (1984)  f a i r l y  t h o r o u g h  work on C o l l e s s  Creek Cave. W e  a l s o  
l e a v e  open t h e  q u e s t i o n  of whether  t h e  l i t h i c  m a t e r i a l  from T u r t l e  Rock 
should be  ass igned t o  t h e  Small  Tool Trad i t ion  o r  t h e  Lesser  Retouched 
T r a d i t i o n  and q u e s t i o n  w h e t h e r  t h e s e  s o r t s  of b r o a d  a r c h a e o l o g i c a l  
l a b e l s  a r e  even a p p r o p r i a t e  f o r  t h e  study of l i t h i c  occurrences i n  North 
Queensland ( see  a l s o  Hiscock 1984; Rosenfeld e t  al .  1981). 

Although we have n o t  p rev ious ly  considered it worthwhile t o  at tempt 
m i c r o w e a r  a n a l y s i s  of  q u a r t z  a r t e f a c t s ,  of  which  t h e r e  a r e  many a t  
T u r t l e  Rock, Sussman's (1985) experiments have now shown t h a t  wi th  t h e  
a i d  of a p p r o p r i a t e  SEM microscopy and associa ted  techniques, microwear 
n o t  o n l y  on c r y s t a l  q u a r t z ,  b u t  on  m i l k y  v e i n  q u a r t z ,  can  be d i s c e r n e d  
and  a n a l y s e d .  A s  we now h a v e  t h e  r i g h t  f a c i l i t i e s  a t  James Cook 
Univer s i ty ,  t h i s  i s  something t h a t  we w i l l  be a t tempt ing wi th  t h e  s ize-  
a b l e  number of q u a r t z  a r t e f a c t s  and manuports from both T u r t l e  Rock and 
o t h e r  s i t e s  which we have been excavating i n  North Queensland. We w i l l  
a l s o  b e  l o o k i n g  a t  t h e  l e ss  f r e q u e n t  c h e r t  and o t h e r  f i n e  g r a i n e d  
m a t e r i a l s  which we have i n  our  co l l ec t ions .  
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