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ABSTRACT 

T h i s  t h e s i s  i s  a n  a n a l y s i s  o f  6971 s t o n a  a r t i f a c t s  

= x c a v a t e d  f r o m  o n e  a r e a  of t h e  Punchaw L a k e  S i t e  (F iRs :  1)  i n  

c e n t r a l  B r i t i s h  C o l u m b i a .  

F o l l o w i n g  t h e  d e c i s i o n  mode l  ( ~ o n n i c h s e n  1 9 7 4 )  o r  a r t i f a c t  

l i f e  h i s t o r y  a p p r o a c h ,  l i t h i c  a r t i f a c t s  a r e  e x a m i n e d  i n  terms o f  

raw mater ial ,  t e c h n o l o g y ,  f o r m ,  a n d  f u n c t i o n ,  w i t h  a s e p a r a t e  

t y p o l o g y  c r e a t e d  f o r  e a c h  c a t e g o r y .  Seven raw mater ia ls  a r e  

i d e n t i f i e d  a n d  a n  a t t e m p t  i s  made t o  t race t h e i r  s o u r c a s .  On 

t h e  b a s i s  o f  p r e l i m i n n r y  r 3 p l i c a t i o n  e x p e r i m e n t s  u s i n g  b a s a l t ,  

s e v e r a l  t e c h n o l o g i c a l  s t a g o s  a r e  i d e n t i f i e d .  A d e t a i l e d  

f o r m a l  t y p o l o g y  i s  p r e s e n t e d  f o r  f o r m e d  t o o l s  a n d  some 

i n f e r e n c e s  o f  t o c l  u s e  a r e  b a s e d  o n  m a c r o m o r p h o l o g y ,  

m i c r o s c o p i c  a n a l y s i s ,  a n d  e t h n o g r a p h i c  a n a l o g y .  

A n a l y s i s  of  t h e  s i t e  m a t r i x  a n d  a r t i f a c t  d i s t r i b u t i o n s  

s u p p o r t  t h e  c o n c l u s i o n  t h a t  t h e  e x c a v a t e d  a r e a  r e p r e s e n t s  a 

l o n g  series o f  s e a s o n a l  o c c u p a t i o n s .  T h r e e  C-14  d a t e s  a n d  

t y p o l o g i c a  1 c c m p a r i s o n  w i t h  o t h e r  p l a t e a u  a s s e m b l a g e s  p l a c e  

t h e  o c c u p a t i o n  b e t w e e n  1510 A 100 B.P. and 240  A 1 5 0  B.P. 

S t r o n g  c u l t u r a l  c o n t i n u i t y  t h r o u g h o u t  t h e  o c c u p a t i o n  is 

o b s e r v e d .  
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T h i s  t h e s i s  p r e s e n t s  t h e  r e s u l t s  of a n  a n a l y s i s  of l i t h i c  

a r t i f a c t s  e x c a v a t e d  from the P u n c h a u  l a k e  s i t e  (FiRs: 1) d u r i n g  

t h e  summer of 1974. I t  h a s  2 g o a l s :  f i r s t ,  t o  o f f e r  a 

t s c h n o l o g i c a l  and  f u n c t i o n a l  , a s  well a s  s t y l i s t i c ,  

i n t e r p r e t a t i o n  of t h e  s t o n e  tools and d e b i t a g e  found a t  t h e  

site, and s e c o n d ,  t o  i n t e g r a t e  t h i s  new knowledge u i t h  p r e v i o u s  

c u l t u r e  h i s t o r i c a l  r e c o n s t r u c t i o n s  i n  t h e  B r i t i s h  C o l u m b i a  

~ n t e r i o r  P l a t e a u .  

The  body o f  t h e  r e p o r t  i s  d i v i d e d  i n t o  L s e c t i o n s .  P a r t  

I p r o v i d e s ,  i n  2 c h a p t e r s ,  t h e  b a c k g r o u n d  a n d  c o n t e x t  of 

r e s e a r c h .  C h a p t e r  1 o u t l i n e s  t h e  t h e o r e t i c a l  o r i e n t a t i o n  o f  

t h e  p r o j e c t ,  w h i l e  C h a p t e r  2 d e s c r i b e s  t h e  g e o g r a p h i c a l  area 

of r e s e a r c h  - t h e  Nuchako  P l a t e a u  - a n d  o u t l i n e s  the h i s t o r y  

o f  human o c c u p a t i o n  on t h e  p l a t e a u .  



nArchaeo log i s t s  m u s t . .  . o b t a in  from a r t i f a c t s  what 

e t h c o l o g i s t s  c b t a i n  from direct  o b s e r v a t i c n  o f  behavior" 

(Redmap 1973: 8) 

L i t h i c  a n a l y s i s  is a means of  a cce s s  t o  i n fo rma t ion  about 

t h e  o r i g i n a l  t c o l  makers. B u t ,  l i k e  o t h e r  a n t h r o p o l o g i c a l  

t echn iques ,  i t  has  inhere r i t  l i m i t a t i o n s .  S tone  does no t  

r e ad i  ly r e f l e c t  i d i o s y n c r a t i c  s t y l e s  o f  i n d i v i d u a l  

craf tsmen.  Because s t c n e  working is a s u b t r a c t i v e  rather t h a n  

a d d i t i v e  i c d u s t r y ,  l i t h i c  remnants  recovered  from a r c h a e o l o g i c a l  

s i t e s  may c o t  adequa t e ly  r e p r e s e n t  the f u l l  r ange  of a c t i v i t i e s  

performed t h e r ~ ;  and,  a s  members of  a  popu l a t i on  o f  a r t i f a c t s  

i n  a si+e, s t o n e  t o o l s  a r e  a l s o  s u b j e c t  t o  t h e  r equ i r emen t s  of 

a d e q u a t e  sampling strategy and f i e l d  recovery  t e chn iques .  

Never the less ,  i n  the c e n t r a l  i n t c r i o r  s t o n e  t o o l s  a r ~  t h e  most 

p l e n t i f u l ,  a n d  o f t e n  t h e  on ly ,  a r c h a e o l o g i c a l  r e s c u r c e .  Under 

these c i rcumstances ,  l i t h i c  a n a l y s i s  is  one o f  the main 

concerns  of archaeology.  

S a c k e t t  (1973: 320) identified 2 approaches  t o  

a r c h a e o l o g i c a l  m a t e r i a l s ,  t h e  f n n c t i o n a l  and the s t y l i s t i c .  



I n  t h s  f u n c t i o n a l  a p p r o a c h ,  t o o l s  a re  r e g a r d e d  i n  terms of 

f * r o l e  a n d  m e a n i n g  i n  t h e  i m m e d i a t e  c u l t u r a l  s e t t i n g * @ .  

I n  t h i s  g e n e r a l  sense, ' f u n c t i o n '  i n c l u d e s  a l l  a s p e c t s  of t o o l  

m a n u f a c t u r e  anc u s e  a t  a g i v e n  time a n d  p l a c e .  T h e  f u n c t i o n a l  

a p p r o a c h  may b e  c o n t r a s t e d  w i t h  t h e  s t y l i s t i c  a p p r o a c h ,  u h e r 3  

a r t i f a c t s  a re  v i e w e d  a s  e v i d e n c e  o f  a g e n e t i c  framework o r  

c u l t u r a l  t r a d i t i o n .  

As S a c k e t t  (1973) p o i n t s  o u t ,  t h e s e  2 k i n d s  o f  a n a l y s i s  a r e  

n d t u r a l  products o f  2 d i f f e r e n t  k i n d s  o f  d a t a .  T h e  s t u d y  o f  

i n t r a - a s s e m b l a g e  v a r i a b i l i t y  l e a d s  n a t u r a l l y  t o  s y n c h r o n i c  

t u n c t i o n a l  i n t e r p r e t a t i o n ,  w h e r e a s  i n t e r - a s s e m b l a g e  

c o m p a r i s o n s ,  e s p e c i a l l y  where l o n g  time s p a n s  a r e  i n v o l v e d ,  a re  

c o n d u c i v e  t o  d i a c h r o n i c ,  h i s t o r i c o - g e n e t i c  i n t e r p r e t a t i o n  

(Sacke t t  1973) . B o t h  f u n c t i o n a l  and  s t y l i s t i c  a n a l y s e s  a r e  

i n t e g r a l  a s p e c t s  o f  a r c h a e o l o y i c a l  r e c o n s t r u c t i o n ,  b u t  i n t r a -  

s i t e  f u n c t i o n a l  a n a l y s i s  t o  c c n t r o l  f o r  v a r i a t i o n  w i t h i n  t h e  

s r t e  logically p r e c e d e s  e x t e r n a l  s t y l i s t i c  c o m p a r i s o n s .  

The  b a s i c  a s s u m p t i o n  made i n  f u n c t i o n a l ,  o r  ' b e h a v i o r a l '  

a n a l y s i s ,  i s  that t h d  b e h a v i o r  o f  c r a f t s m e n  a n d  t o o l  

u s e r s  i s  m a n i f e s t e d  i n  t h e  f o r m  a n d  d i s t r i b u t i o n  o f  a r t i f a c t s  

i n  a s i t e .  On t h i s  a s s u s l p t i o n ,  Deetz (1968: 41-42) p r o p o s e d  a n  

a n a l o g y  b e t w e e n  a r t i f a c t s  a n d  b e h a v i o r .  He i d e n t i f i e d  4 l e v e l s  

of c o r r e s p o n u e n c e :  1)  a t t r i b u t e s  o f  a r t i f a c t s  r e f l e c t  t h e  

b e h a v i o r  of  i n d i v i d u a l s ;  2) c l u s t e r s  o f  a r t i f a c t s  r e f l e c t  t h e  



a c t i v i t i e s  o f  g r o u p s  o f  i n d i v i d u a l s  a n d  c a n  b e  u s e d  t o  

i d e n t i i y  f am1 lies, l i n e a g e s ,  work g r o u p s ;  3) t h e  a r t i c u l a t i o n  

of a l l  a r t i f a c t  p a t t e r n s  w i t h i n  a s i te  r e f l e c t s  the b e h a v i o r  

of t h e  c o m m u n i t y ;  a n d  4)  t h e  c o m b i n a t i o , n  o f  p a t t e r n s  from 

several s i t e s  r e p r e s e n t s  t h e  s e t t l e m e n t  p a t t e r n  of t h e  

s o c i e t y .  

while t h e  t e n d e n c y  t o  i n t e r p r e t  a r t i f  a c t  d i s t r i b u t i o n s  

s i m p l y  i n  t e r n s  of d e s c e n t  a n d  r e s i d e n c e  v a r r a b l e s  h a s  b e e n  

c r i t i c i z e d  (Johnson 1972: 369), t h e r e  seems t o  b e  a 

c o n c e n s u s  t h a t  m e a n i n g f u l  p a t t e r n s  may b e  o b s e r v e d  i n  t h e  

d i s t r i b u t i o n  of a r t i f a c t s  w i t h i n  s i t e s .  T h i s  p o s i t i o n  h a s  

b e e n  s t a t e d  c o n c i s e l y  by  S t r u e v e r  (1971: 11) , 

i f , .  . p r e h i s t o r i c  c o m m u n i t i e s  were s t r u c t u r e d  a n d  
d i f f e r e n t  a c t i v i t i e s  were p e r f o r m e d  i n  v a r i o u s  
l o c a l i z e d  p r e c i n c t s  w i t h i n  them, t h e n  i t  a i g h t  b e  
e x p e c t e d  t h a t  a r t i f a c t s  a n d  f e a t u r e s  a s s o c i a t e d  
w i t h  t h e s e  a c t i v i t i e s  mould  b e  c o r r e s p o n d i n g l y  
l o c a l i z e d  i n  d i s t r i b u t i o n .  

While  @ a n y  a r c h a e o l o g i s t s  h a v e  a d v o c a t e d  t h e  f u n c t i o n a l  

a p p r o a c h ,  B i n f o r d  h a s  t a k e n  t h e  most o p t i m i s t i c  s t a n c e  

c o n c e r n i n g  r e s u l t s :  

T h e  f o r m a l  s t r u c t u r e  o f  a r t i f a c t  a s s e m b l a g e s  
t o g e t h e r  w i t h  t h e  b e t u e ~ n  e l e m e n t  c o n t e x t u a l  
r e l a t i o n s h i p s  s h o u l d  a n d  do p r e s e n t  a  s y s t e m a t i c  
a n d  u n d e r s t a n d a b l e  p i c t u r e  o f  t h e  t o t a l  e x t i n c t  
c u l t u r a l  s y s t e m  ( B i n f o r d  1962: 2 1 9 ) .  



T h i s  e x t r e m e  p o s i t i o n  may b e  u n r e a l i s t i c ,  h u t  h a s  s n c o u r a g e d  

r e c o g n i t i o n  o f  s ~ a t i a l  c o n f i g u r a t i o n s  o f  a r t i f a c t s  w h i c h  n i g h t  

c o r r e s p o n d  t o  a c t i v i t y  p a t t e r n s  o f  t h e  s i t e  o c c u p a n t s .  

s i n f o r d  a l s o  made t h e  i m p o r t a n t  p o i n t  t h a t ,  b e y o n d  

W b e h a v i o r a l 1  r e c o n s t r u c t i o n ,  t h e  r e s u l t s  of f u n c t i o n a l  

a n a l y s i s  c o n t r i b u t e  t o  t h e  u n d e r s t a n d i n g  of c u l t u r e  a s  

d system (cf. B i n f o r d  a n d  B i n f o r d  1966; B i n f o r d  1973) .  

As F l a n n e r y  (1968: 6) p o i n t e d  c u t  i n  a classic statemeat, 

. . . t h e  p r o c e s s  t h e o r i s t  is no t u l t i m a t e l y  c o n c e r n e d  
w i t h  ' t h e  I n d i a n  b e h i n d  t h e  a r t i f a c t '  but r a t h e r  
w i t h  t h e  s y s t e m  b e h i n d  b o t h  the I n d i a n  a n d  the  a r t i f a c t .  

The s u b j e c t  matter o f  t h i s  t h e s i s  i s  t h e  a s s e m b l a g e  of 

a tone  a r t i f a c t s  f r o m  Area C o f  t h e  Punchaw L a k e  site. T h e  

a n a l y s i s  i n c o r p o r a t e s  b o t h  f u n c t i o n a l  and s t y l i s t i c  v a r i a b l e s ,  

d e a l i n g  first w i t h  t h e  role of a r t i f a c t s  i n  t h e i r  s p e c i f i c  

c u l t u r a l  s e t t i n g  a n d  t h e n  v i e u i n q  t h e  s i t e  i n  terms 

of  its c u f  t u r e  h i s t o r i c a l  p o s i t i o n .  T h e  first g o a l  i s  t o  

identify p a s t  i n t r a - s i t e  a c t i v i t y  p a t t e r n s ,  w h i l e  t h e  s e c o n d  

g o a l  i s  t o  d e t e r m i n e  t h e  s i t a w s  c u l t u r a l  a f f i l i a t i o n s .  



F u n c t i o n a l  a n d  s t y l i s t i c  a n a l y s e s  a r e  b a s e d  o n  

a r t i f a c t s  a s  d i s c r e t e  o b j e c t s  p o s s e s s i n g  c e r t a i n  

p h y s i c a l  c h a r a c t e r i s t i c s ,  o r  a t t r i b u t e s .  F o r  t h e  p u r p o s e s  o f  

t h i s  s t u d y ,  ail a r t i f a c t  is r e g a r u e d  a s  a n y  o b j e c t  m o d i f i e d  

by human a c t i v i t y .  I n  h i s  t r e a t i s e  o n  a r c h a e o l o g i c a l  

s y s t a m a t i c s ,  D u n n e l  l (1 97 1: 48-50) e m p h a s i z e d  t h e  i m p o r t a n c e  

of a t t r i b u t e  s e l e c t i o n  i n  t h e  f o r m a t i o n  of c l a s s i f i c a t o r y  u n i t s  

a n d  d e f i n e d  a t t r i b u t e s  a s  the smal les t  q u a l i t a t i v e l y  d i s t i n c t  

u n i t s  i n v o l v e d  in c l a s s i f i c a t i o n .  

D i f f i c u l t i e s  o f  a t t r i b u t e  s e l e c t i o n  h a v e  b e e n  

r e c o g n i z e d  b y  many a u t h o r s  ( c f .  Brzw 1971; F o r d  1971; 

S p a u l d i n g  1974: 514; S a c k e t t  1966: 3 6 0 ) .  S p e t h  (1974: 7) 

c a t e g o r i c a l l y  s t a t e s  t h a t  "the? s e l e c t i o n  o f  a p p r o p r i a t e  

a t t r i b u t e s  for a n a l y s i s  is c l e a r l y  b e c o m i n g  o n e  of t h e  m o s t  

f u n d a m e n t a l  p r o b l e m s  f a c e d  by t h e   archaeologist^*. 

Deetzv (1971) e q u a t i o n  o f  a t t r i b u t e s  with l e v e l s  o f  

! b e h a v i o r  h a s  a l r e a d y  b e e n  m e n t i o n e d .  T h i s  c o r r e s p o n d e n c e  

was p u r s u e d  by  W h i t e  (l967), whc c o u l d  identify i n d i v i d u a l  

craftsmen by i d i o s y n c r a t i c  v a r i a t i o n s  i n  t h e  f o r m  of s t o n e  

a r t i f a c t s .  



A f t e r  r e v i e w i n g  some p i t f a l l s  o f  a r t i f a c t  a n a l y s i s ,  

such a s  t h e  d a n g e r  o f  c o n f u s i n g  c u l t u r a l  a n d  n o n - c u l t u r a l  

v a r i a b l e s ,  i g n o r i n g  m u l t i p l e  tool f u n c t i o n s ,  a n d  r e l y i n g  upon 

f i n i s h z d  a r t i f a c t s  t o  the e x c l u s i o n  o f  t o o l s  i n  d i f f e r e n t  

s t a g e s  o f  m a n u t a c t u r e ,  B o n n i c h s e n  (1974 ,  C h a p t e r  2 )  p r o p o s e s  

s t u d y i n g  a r t i f a c t s  by  f o c u s s i n g  o n  d e c i s i o n s  made by t h e  

s t o n e w o r k e r  a n d  e x a m i n i n q  p h y s i c a l  a t t r i b u t e s  t h a t  r e s u l t  

f rom t h e s e  d e c i s i o n s .  He c a l l s  t h i s  a p p r o a c h  t h e  " d e c i s i o n  

mode lw .  

T h e  f t d e c i s i o n  m o d e l f t  i s  b a s e d  o n  2 a s s u m p t i o n s :  f i rs t ,  

t h a t  " t h ~  common d e n o m i n a t o r  wh ich  u n d e r l i e s  t h e  p r o d u c t i o n  

o f  a l l  s t o n e  t o o l s  is t h e  d e c i s i o n  mak ing  process. ..", 
a n d  s e c o n d ,  t h a t  I tan i n t e r a c t i n g  s o c i a l  g r o u p  of a r t i s a n s  w i l l  

s h a r e  i n  common many o f  t h e  same t o o l  making  d e c i s i c n  m o d e l s  

a s  a c o n s e q u e n c e  o f  p a r t i c i p a t i n g  i n  t h e  same o n g o i n g  c u l t u r a l  

e x p e r i e n c e t t  ( B o n n i c h s e n  1974: 1-3) . I n  o t h e r  w o r d s ,  

p e o p l e  w o r k i n g  t o g e t h e r  i n  s o c i a l  g r o u p s  a n d  p a r t i c i p a t i n g  

i n  t h e  same a c t i v i t i e s  w i l l  s h a r e  t e c h n i q u e s  o f  a a k i n g  a n d  

u s i n g  s t o n e  t o o l s .  

G i v e n  t h e s e  a s s u m p t i o n s ,  B o n n i c h s o n  s t r u c t u r e s  t h e  

s h a r e d  d e c i s i o n  m a k i n g  p r o c a s s  i n v o l v e d  i n  t h e  m a n u f a c t u r e  

a n d  u s e  o f  t o o l s  i n t o  4 l e v e l s :  



1 .  d e c i s i o n s  a b o u t  r aw  mater ia ls  

2. d e c i s i o n s  a b o u t  how t o  i n d u c e  f r a c t u r e  

3. d e c i s i o n s  a b u t  m i c r o s t r u c t u r e  ( c o n s t r u c t i o n a l  u n i t s  

a n d  t h e i r  s e q u e n t i a l  o r d e r i n g )  

4 .  d e c i s i c n s  a b o u t  m a c r o s t r u c t u r e  or  o u t l i n e  form 

These c a t e g o r i e s  r e p r e s e n t  n o t  o n l y  r e l a t e d  d e c i s i o n s  

b u t  a l s o  a l o g i c a l  s e q u e n c e  o f  a c t i o n s ,  a n d  i n  t h i s  sense, 

t h e  d e c i s i o n  model f r a m e w o r k  is v e r y  s imilar  t o  t h e  ' a r t i f a c t  

l i f e  h i s t o r y *  a p p r o a c h  a d v o c a t e d  by  mady l i t h i c  a n a l y s t s  

(cf. Wheat 1976;  H a s s a n  1976; S h e e t s  1 9 7 5 ) .  F o r  e x a m p l e ,  

i n  a  d e f e n s e  of u s e - w e a r  s t u d i e s ,  Tringhan g& gL o u t l i n e  

t h e  deba t e  betweec ( s t y l i s t i c  ' a n a l y s t s  a n d  I f  u n c t i o n a l '  

a n a l y s t s ,  a n d  offer a s i m p l e  s o l u t i o n  t o  t h e  dilemma, "a 

sys temat ic  c o m b i n a t i o n  o f  aac r o m o r p h o l o g i c a l  a n d  f u n c t i o n a l  

a t t r i b u t e s m  (1974: 173) . T h i s  s o l u t i o n  is j u s t i f i e d  by  

i n v o k i n g  t h e  c o n c e p t s  of th* a r t i f a c t  l i f e  h i s t o r y  a n d  t h e  

d e c i s i o n  s e q u e n c e :  

A t  e a c h  s t a g e  i n  the h i s t o r y  of a s t o n e  a r t i f a c t ,  
from t h e  i n i t i a l  m i n i n g  a n d  k n a p p i n g  o f  t h e  s t o n e ,  
t o  t h e  u s e  a n d  t h e n  r e j e c t i o n  o f  t h e  t o o l ,  c h o i c e s  
were aade by t h e  knappar o r  user. Each set o f  
c h o i c e s  c o n t r i b u t e d  t o  the o v e r a l l  a n d  u l t i m a t e  
a p p e a r a n c e  o f  t h e  s t o n e  a r t i f a c t ,  b u t  n o n e  was aade ... i n  i s o l a t i o n  f r o m  t h e  o t h e r  s e t s  ( T r i n g h a m  2s Q 
1974: 1 7 3 ) .  



~ h u s  2 c a t e g o r i e s  o f  a t t r i b u t e s  p r e v i o u s l y  r e g a r d e d  a s  

c o n f l i c t i n g  ( f u n c t i o n a l  a n d  s t y l i s t x )  are g i v e n  e q u a l  

w e i g h t  a s  2 a s p e c t s  o f  t h e  same d e c i s i o n  s e q u e n c e .  

T h e  d e c i s i o n  m o d e l ,  or a r t i f a c t  l i f e  h i s t o r y  a p p r o a c h ,  

i s  also a d v o c a t e d  b y  Pluto ( 1 9 7 1 ) ,  who e m p h a s i z e s  t h e  i n t e n t  of 

t h e  c r a f t s m a n .  A c c o r d i n g  t o  n u t o  ( 1 9 7 1 ) ,  t h ~ s  i n t e n t  s h a p e s  t h e  

2 n t i r e  p r o c e s s  o f  a r t i f a c t  p r o d u c t i o n :  

. . . t h e  v i s i o n  o f  a d e s i r e d  e n d  p r c d u c t  p e r s i s t s  
f r o m  t h e  f o r m a t i v e  s t a g e s  o f  n a n u  a c t u r e  t o  t h e  
f i n a l  s t a g e s . .  . . e a c h  f l a k e  r e m o v e  d i n  t h e  p r o c e s s  
i s  d e s i g n e d  i n t e n t i o n a l l y ,  e a c h  m i s t a k e  c o r r e c t e d  .... each blow of t h e  k n a p p e r ' s  tool h a s  m e a n i n g  i n  
a p r o g r e s s i o n  toward a p u r p o s i v e ,  i n t e n t i o n a l  e n d  
p r o d u c t  ( n u t o  1971:  1 1 0 , 1 1 5 ) .  

As p o i n t e d  o u t  i n  these q u o t a t i o n s ,  n o n e  of t h e  d e c i s i o n s  

o f  t h e  t o o l  m a k e r  c a n  be  c o n s i d e r e d  o u t  o f  c o n t e x t ,  s i n c e  t h e y  

a r e  a l l  t o  some e x t e n t  i n t e r a c t i v e .  T h u s ,  t h e  c h o i c e  of raw 

m a t e r i a l  is i n  p a r t  d e t e r m i n e d  by a e s t h e t i c  p r e f e r e n c e ,  i n  

p a r t  b y  t e c h n o l o g i c a l  c o n s i d e r a t i o n s ,  a n d  i n  p a r t  by  t h e  

i n t e n d e d  f u n c t i o n  o f  t h e  t o o l .  T h e  e n t i r e  p r o c e s s  of t o o l  

m a n u f a c t u r e  is a c o m p l e x  ' f e e d b a c k '  s y s t e n ,  w i t h  o u t p u t  

r e p r f s e n t s d  by l i t h i c  a r t i f a c t s .  

T h e  a r t i f a c t  life h i s t o r y  a p p r o a c h  h a s  b e e n  a d o p t e d  

f o r  t h i s  p r o j e c t  b e c a u s e  i t  e n c o u r a g e s  a n  i n t e g r a t e d  a n a l y s i s  

o f  a l l  c u l t u r a l  a s p e c t s  o f  s t o n e  tools .  P o l l o w i n g  B o n n i c h s o n  

( 1 9 7 4 ) ,  w i t h  some  m o d i f i c a t i o n ,  a r t i f a c t  l i f e  h i s t o r y  h a s  



been d i v i d e d  i n t o  4 s e q u e n t i a l  s t a g e s  r e l a t e d  t o  d e c i s i o n s  

a n d  a c t i o n s  o f  t h e  s t o r i e w o r k e r :  

1. d e c i s i o n s  a b o u t  raw materials ' ( d a u  Haterial)  

2. d e c r s i o n s  a b o u t  manuf a c t u r i n y  t e c h n i q u e  ( T e c h n o l o g y )  

3. d e c i s i o n s  a b o u t  o u t l i n e  form (Form) 

4 .  d e c i s i o n s  a b o u t  t o o l  u s e  ( F u n c t i o n )  

Since t h e  a r t i f a c t  ' l i f e '  is a c o n t i n u o u s  p r o c e s s ,  t h e  

d i v i s i o n  o f  t h e  s e q u e n c e  i n t o  4 s e y m e n t s  is  e n t i r e l y  a r b i t r a r y .  

The  c o n t i n u u m  c o u l d  a s  e a s i l y  b e  d i v i d e d  i n t o  

2 b r o a d e r  s e g m e n t s  s u c h  a s  m a n u f a c t u r e  a n d  u s e ,  o r  s p l i t  i n t o  

many m o r e  s p e c l f i c  c a t e g o r i e s .  T h e  c h o i c e  of 4 c a t e g o r i e s  is  

b a s e d  p r i m a r i l y  o n  t h e  k i n d s  o f  i n f o r m a t i o n  a v a i l a b l e ,  a n d  

u l t i m a t e l y  o n  t h e  l i t e r a t u r e  p e r t a i n i n g  t o  l ~ t h i c  a n a l y s i s  

(eg. t h e  s e a r c h  f o r  raw material s o u r c e s ,  r e p l i c a t i v e  

e x p a i n e x i t  s, s t y l i s t i c  a n a l y s e s ,  a n d  u s e -  w e a r  s t u d i e s )  . 

Ar t i f  ac t  l i f e  h i s t o r y  i s  r e c o n s t r u c t e d  b y  

s e p a r a t e l y  c o n s i d e r i n g  e a c h  of  the s e q u e n t i a l  s t a g e s .  

I A r t i f a c t s  may be g r o u p e d  f i r s t  by  raw material ,  t h e n  

r e g r o u p e d  by t e c h n o l o g i c a l  c r i ter ia ,  aga in  by f o r m a l  c r i t e r i a ,  

and l a s t l y  by f u n c t i o n a l  c r i ter ia .  T h u s ,  w i t h i n  e a c h  s t a g e  a 

d i f f e r e n t  t y p o l o g y  may be  c o n s t r u c t e d .  A s  m e n t i o n e d  a b o v e ,  

t h i s  i s  n o t  t o  say t h a t  t h e  s t a g e s  are i n d e p z n d e n t ,  r a t h e r  

t h e y  are i n t e r a c t i v e :  t o o l  f u n c t i o n  is u n q u e s t i o n a b l y  



d e p e n d e n t  u p o n  t o o l  form, a n d  too l  f o r m  u p o n  m a n u f a c t u r i n g  

t e c h n i q u e .  

I n  c o m b i n a t i o n ,  i n f o r m a t i o n  a b o u t '  t h e  4 l i f e  h i s t o r y  

s t a g e s  p r o v i d e s  a t h o r o u g h  d e s c r i p t i o n  of s t o n e  tools a t  t h e  

s i t e ,  a c c o u n t i n g  f o r  t h e  f u n c t i o n a l  ro le  o f  e a c h  a r t i f a c t .  

' s t y l i s t i c '  a n a l y s i s ,  o r  t .he  s e a r c h  f o r  c u l t u r e -  

h i s t o r i c a l  a f f i l i a t i o n s ,  is a c c o m p l i s h e d  b y  e x a m i n i n g  t h e  

b r o a d e r  s p a t i a l  a n d  t e m p o r a l  d i s t r i b u t i o n  o f  a t t r i b u t e s  

from a l l  ' l i f e  h i s t o r y '  c a t e g o r i e s .  I n  o t h e r  w o r d s ,  i t  i s  

p o s s i b l e  t h a t  c u l t u r a l  c h o i c e  of raw material ,  m a n u f a c t u r i n g  

t e c h n i q u e ,  t o o l  fo rm,  o r  t o o l  f u n c t i o n  c o u l d  v a r y  

i n d e p e n d e n t l y  t h r o u g h  time o r  s p a c e .  



T h e  Punchaw L a k e  s i t e  ( P i R s : l )  i s  s i t u a t e d  o n  t h e  s o u t h w e s t  

shore of Punchaw L a k e ,  w h i c h  is l o c a t e d  a b o u t  30 miles s o u t h  

o f  t h e  c i t y  o f  P r i n c e  G e o r g e  i n  c e n t r a l  B r i t i s h  C o l u m b i a .  

T h e  site e x t e n d s  f r oa  the l a k e  o u t l e t  a b o u t  500 aeters a l o n g  t h e  

w e s t e r n  b a n k  o f  T a k o  Creek, w h i c h  d r a i n s  t h e  l a k e  s o u t h w a r d  

i n t o  t h e  B l a c k w a t e r  R i v e r  ( F i g .  1 ) .  T h i s  c h a p t e r  p l a c e s  

the s i t e  i n t o  r e g i o n a l  c o n t e x t  by c o n s i d e r i n g  t h e  

e n v i r q n m e n t  a n d  p r e h i s t o r y  o f  the I n t e r i o r  P l a t e a u .  

Punchaw L a k e  is l o c a t e d  a t  t h e  s o u t h e r c  

e x t r e m i t y  o f  t h e  Nechako P l a t e a u .  T h e  B l a c k w a t e r  ( o r  W e s t r o a d )  

R i v z r  a b o u t  20  km f r o m  t h e  l a k e  ( P l a t e  l A )  marks the  a r b i t r a r y  

b o u n d a r y  between t h e  Nechako  and F r a s e r  P l a t e a u x  ( H o l l a n d  

l96U: 68)  . 

T h e  Nechako P l a t e a u  i s  a n  a rea  of low re l ie f ,  w i t h  an 

a v e r a y e  e l e v a t i o n  o f  1106 m. The l a n d  s u r f a c e  is  f l a t  t o  g e n t l y  

r o l l i n g  b u t  d e e p l y  i n c i s e d  by the Praser R i v e r  a n d  its 

t r i b u t a r i e s .  G l a c i a l  f e a t u r e s  s u c h  a s  d r u m l i n s ,  eskers,  

a r r a t i c s ,  a n d  meltwater c h a n n e l s  are common, a n d  i n n u m e r a b l e  

d e p r e s s i o n s  l e f t  by g l a c i a l  s c o u r i n g  are  now l a k e s  a n d  

ponds .  





O n  t h e  basis of g l a c i a l  f e a t u r e s ,  3 ice advances d u r i n g  

t h e  l a s t  g l a c i a l  pe r i od  have been p o s t u l a t e d  f o r  t h e  c e n t r a l  

p la teau .  Curing the main advance, known a s  t h e  F r a s e r  

  la cia ti on, the entire p l a t e a u ,  i nc lud ing  t he  Punchaw Lake 

a r e a ,  was covered by an i c e  s h e e t  which a c c u a u l a t r d  i n  + h e  

c o a s t  and Car iboo  Mountains and f l o w ~ d  a s  a  c o a l e s c e d  mass 

n o r t h e a s t  toward t h e  P a r s t i p  R i v e r .  ~ d c k  debris was 

t r a c s p o r t e d  p r i m a r i l y  from t h e  c o a s t  mountains 

and  d e p o s i t e d  i n  low l y i n g  a r e a s  such a s  t h e  Nechako 

Plain. This till became t h e  p a r e n t  m a t e r i a l  fcr the C h i l a k o ,  

B a r r e t t  a n d  Driftwood s o i l  s e r i e s ,  w h i c h  a r e  widespread on 

t h e  P l a t eau  (Fa r s t ad  and La i rd  1954:B). A subsequen t  pos t -  

F r a s e r  advance was more l i m i t e d  and d i d  no t  ex t end  a s  f a 1  a s  

Punchaw Lake ( T i p p e r  1971a: 746) . I 1 
I 

During d e - g l a c i a t i o n ,  ice b locks  i n h i b i t e d  

the n a t u r a l  drainaqe  p a t t e r n  and caused t h e  f o rma t ion  of a l a r g e  

p r o - g l a c i a l  l a k e  i n  t h e  v i c i n i t y  o f  t h e  p r e s e n t  city of P r ince  

Gecrge. T h e  l a k e  l e v e l  is e s t i m a t e d  t o  have b e e n  less than  

2500 f e e t ,  which would have placed t h e  Punchaw Lake l o c a t i o n  

above b u t  nea r  t h e  s h o r e l i n e  (Tipper  1971b: 3 3 , 4 8 )  . As 

Pladmark h a s  pc in ted  o u t ,  "from a paleoanvirocmenta l  stand- 

poin t  there seems t o  he no reason why t h e  Punchaw Lake a r e a  

could not  bave been occupied f o r  a t  l e a s t  t h e  last 8 -9000  



T h e  p l a t e a u  c l ima te  t o d a y  is c o n t i n e n t a i  a n d  

h u m i d  w i + h  c o l d  w i n t e r s  ( J a n u a r y  mean t e m p e r a t u r e  -9 d e g r e e s  C)  

a n d  c o o l  s h o r t  s u m m a r s  ( J u l y  mean t e m p e r a t u r e  15 d e g r e e s  C ) .  

P r ~ c i p i t a t i o n ,  48-51 ca  a n n u a l l y ,  f a l l s  m o s t l y  a s  r a i n  

d u r i n g  the s u m m e r  ( C a n a d a  L a n d  I n v e n t o t y  f lap  1 9 7 0 ) .  A l t h o u g h  

t h e r e  is  no d i r e c t  e v i d e n c e  f o r  p o s t - g l a c i a l  c l imat ic  c h a n g e s  

i n  t h i s  r e g i o n ,  p o l l e n  s a m p l e s  f r o m  t h e  s o u t n e r n  i n t e r i o r  s h o w  

a n  i n c r e a s e  i n  Artge~La ( s a g e b r u s h )  d u r i n g  t h e  p e r i o d  9 3 0 0 -  

4 0 0 0  B.P., w i t h  a r e t u r n  t o  m o r e  h u m i d  c o n d i t i o n s  a r o u n d  3000 

R.P. (Hansec 1 9 5 5 ) .  C o n s i d r r i n q  i t s  p o s i t i o n  i n  an  

e n v i r o n m e n  t a  1 e c o t o n e ,  c l imat ic  s h i f t s  may h a v e  p r o d u c e d  

d r a m a t i c  c h d n g e s  i n  l o c a l  v e g e t a t i o n  i n  t h e  v i c i n i t y  o f  t h e  

B l a c k w a t e r  d r a i n a g e .  

flost s o u r c e s  p l a c e  t h e  c e n t r a l  i n t e r i o r  

i n  t h e  S u b a l p i t s  F o r e s t  b i o t i c  area,  a z o n e  c h a r a c t e r i z e d  by  

g r e a t  v a r i a t i o n  i n  a v e r a g e  e l e v a t i o n  a n d  p r e c i p i t a t i o n  

( N c T a c J g a r t  Cowan a n d  G u i y u e t  1965: 19,23; L y o n s  1952: 6 ) .  

H o w e v e r ,  c o n s i d e r  i n q  t h e  d i s t r i b u t i o n s  o f  p l a n t s  a n d  a n i m a l s  

t h r o u g h o u t  t h e  p r o v i n c e ,  i t  may b e  more a p p r o p r i a t e  t o  r e g a r d  

this area a s  arb e c o t o n e  b e t w e e n  t h e  d r y  g r a s s l a n d s  a n d  

p a r k l a n d s  o f  t h e  s o u t h e r n  i n t e r i o r  a n d  t h e  d e n s e  b o r e a l  

f o r e s t s  cf t h e  n o r t h .  C l i m a t i c  i m p e r a t i v e s  r e s t r i c t  many 

p l a n t  a n d  a n i m a l  s p s c i e s  t o  one or t h e  o t h e r  o f  t h e s e  z o n e s ,  

a l t h o u g h  t h e r e  a r e  a l s o  mau y  c r o s s c u t t i n g  s p e c i e s .  



T h e  p r e s ~ c t  fo res t  o n  the plateau c o n s i s t s  o f  a d e n s e  c o v e r  

of l o d q e p o l e  p i n e ,  spruce, Douqlas fir, a s p e o ,  c o t t o n w o o d ,  

b i r c h ,  a n d  alder. I•÷amnal and bird s p e c i e s  presently f o u n d  i n  

t h e  c e n t r a l  i n t e r i o r  a r e  l i s t e d  i n  T a b l e s  1 a n d  XI. Noose a r e  

r e c e n t  i m m i q r a ~ t s  t o  t h e  c e n t r a l  i n t e r i o r ,  f i r s t  o b s e r v e d  

a r o u n d  1900 .  F r e s h w a t e r  and a n a d r o m o u s  f i s h  s u i t a b l e  f o r  human 

c o n s u m p t i o n  a r e  o u t l i n e d  i n  T a b l e  111. As s h o w n  i n  t h e  list, 

more species of salmon a s c e n d  the Skeena R i v e r  t h a n  the 
I I 

Yraser, a n d  g i v e n  t h e  r s l a t i v e  d i s t a n c e s  f r o m  t h e  coast ,  t h e  

f i s h  a r r i v i n g  i n  Car r i e r  t e r r i t o r y  v i a  t h e  S k e z n a  a r e  

h e a l t h i e r  a n d  I d r g e r ,  a s  well n s  more p l z n t i f u l ,  t h a n  t h o s e  i n  



Table I. Mammals p r e s ~ n t l y  f o u n d  ir. t h e  C e n t r a l  I n t e r i o r  
(RcTaggar t  Cowan and G u i g u e t  1965;  Cahalane 1 9 4 7 ) .  

UNGULATES 

nu12 dzer 
w h i t e t a i l  deer 
E l k  
Woodland c a r i b o u  
Moos2 
~ o u n t a i n  yoa t 
Mountain s h e e p  

CARNIVORES 

Coyot.3 
Wolf 
Red fox 
Cougar 
Bobcat 
L y n x  
Black bear 
G r i z z l y  b e a r  
Racoon 
Marten 
F i she r  
Weasel 
Mink  
Wolverin>? 
River O t t e r  

RODENTS 

Beaver 
Marmot 
Muskrat 
Porcupine 



T a b l e  11. B i r d s  p r e s e n t l y  f o u n d  i n  t h e  C e n t r a l  I n t e r i o r  
( W i l l i a m s  Lake F i e l d  N a t u r a l i s t s  C l u b  1976) .  

CCHMON N A M E  

L o o n s  

G r e b e s  

P e l i c a n s ,  C o r m o r a n t s  

H e r o n s ,  B i t t e r n s  

S u a n s ,  Geese, Ducks  

Hawks,  O s p r e y s ,  F a l c o n s  

G r o u s e ,  P t a r m i g a n  

C r a n e s ,  R a i l s  

S h o r e b i r d s  

P i g e o n s ,  Doves 

O w l s  

G o a t s u c k e r s  

NUB BER 
ORDER OF S P E C I E S  

1 I 
G a v i f o r m e s  2 

P o d i c i p e d i f  o r a e s  5 

c i c o n i i f  o r m e s  2 

A n e e r i f  o r m e s  3 2 

F a l c o n i f o r m e s  15  

G a l l i f o r m e s  6 

G r u i f o r m e s  5 

C h a r a d r i i f o r m e s  3 6 

C o l u m b i f o r r n e s  2 

S t r i g i f o r m e s  11 

C a p r i m u l g i f o r m e s  2 

Swifts, H u m m i n g b i r d s  A p o d i f o r m e s  4 

K i n g f i s h e r s  P s i t t a c i f o r m e s  1 

W o o d p e c k e r s  

S o n q b i r d s  

P i c i f o r m e s  8 

P a s s e r i f o r m e s  11 3 



T a b l e  111. Fish p r e s e n t l y  found i n  t h e  C e n t r a l  I n t e r i o r  
( C a r l ,  C l e m e n s  a n d  L i n d s a y  1 9 5 9 ) .  

FRESHWATER FISH 

S t u r g e o n  
u h i t e f  i s h  

Lake t r o u t  
D o l l y  Varden 
C u t t h r o a t  t r o u t  
Rainbow t r o u t  
K o k a n e e  
S u c k e r s  

Squa wf ish 
Chub 

ANADROPlOUS FISH 

S o c k e y e  salmon 
Chinook salmon 
Pink salmon 
Coho salmon 
S t e e l h ~ a d  



A t  t h e  time o f  E u r o p e a n  c o n t a c t ,  t h e  Nechako P l a t e a u  was 

o c c u p i e d  b y  t h e  A t h a p a s k a n - s p e a k i n g  Car r i e r  (F ig .  2), 

  or ice, o n e  o f  t h e  p r i n c i p l e  e t h n o g r a p h e r s ,  d i f f e r e n t i a t e d  

3 C a r r i e r  * s u b t r i b e s '  w i t h i n  this area on t h e  basis of 

d i a l e c t  a n d  location: 1) t h e  B a b i n e  i n h a b i t e d  B a b i n e  L a k e  a n d  

t h e  B u l k l e y  R i v e r ,  2)  t h e  U p p e r  Car r i e r  o c c u p i e d  t h e  S t u a r t  

Cake-Nechako River area,  a n d ,  3) t h e  S o u t h e r n  Carrier 

o c c u p i e d  t h e  B l a c k w a t e r  R i v e r  d r a i n a g e  (norice 1906: 4 )  , 

B e c a u s e  they s h a r e d  a b r o a d l y  s i m i l a r  l a n d s c a p e  and  

r e s o u r c e s ,  a n d  the same t e c h n o l o g i c a l  means of  access t o  t h o s e  

r e s o u r c e s ,  the 3 ' s u b - t r i b e s '  may be r e g a r d e d  a s  members 

o f  a s i n g l e  a d a p t i v e  o r  e x p l o i t a t i v e  zone. However ,  t he re  

were d i f f e r e n c e s  i n  s o c i a l  o r g a n i z a t i o n ,  s e t t l e m e n t  pattern, 

a n d  m a t e r i a l  c u l t u r e  b e t w e e n  t h e  3 s u b t r i b e s .  

Carrier  s u b s i s t e n c e  was b a s e d  o n  f i s h i n q ,  land-mammal 

h u n t i n g  a n d  p l a n t  c o l l e c t i n g .  F r e s h w a t e r  fish c o u l d  b e  taken i n  

l a r g e  n u m b e r s  from l a k e s  i n  s p r i n g  a n d  f a l l ,  a n d  by ice f i s h i n g  

d u r i n g  t h e  w i n t e r .  Runs  of a n a d r o m o u s  s p e c i e s  a r r i v e d  i n  

C a r r i e r  t e r r i t o r y  i n  l a t e  summer v i a  t h e  Skeena a n d  Fraser 

Rivers, F i s h i n g  t e c h n o l o g y  i n c l u d e d  h a r p o o n s ,  l e i s te r s ,  

hooks ,  n e t s ,  a n d  weirs ( n o r i c e  1893: 7 1 - 7 4 ) .  



Fig. 2. Ethnographic territory of the Carrier Indians 
( A . D .  1 8 0 0  - 1900) : A .  Babine, B. Upper 
Carrier, C. Southern Carrier. 



Mammals h u n t e d  p r i m a r i l y  f o r  meat were moose,  c a r i b o u ,  

d e e r ,  e l k ,  m o u n t a i n  sheep, m o u n t a i n  g o a t ,  marmot ,  g r o u n d h c q ,  

h a r e ,  p o r c u p i n e ,  a n d  h e a v e r  ( n o r i c e  1893).  T h e  u n g u l a t e s  were 

most  a c c e s s i b l e  d u r i n g  t h e  f a l l  m a t i n g  s e a s o n  a n d  i n  

w i n t e r  when t h e y  g a t h e r e d  i c  l o w l a r d s  a n d  v a l l e y s ,  a l t h o u g h  

t h e y  c o u l d  a l s o  be h u n t e d  d u r i n g  t h e  summer i n  t h e  h i g h l a n d s .  

~ u n t i n g  t s c h n i q u e s  i n c l u d e d  s n a r e s ,  t r a p s ,  p i t f a l l s ,  a n d  how 

a n d  a r r o w ,  l a t e r  r e p l a c e d  by g u n s .  T r a p l i n e s  were m a i n t a i ~ e d  

t h r c u g h  t h e  w i n t e r  fcr b e a v e r ,  m u s k r a t ,  m a r t e n ,  f i s h e r ,  

o t t e r ,  w o l v e r i n e ,  l y n x ,  f o x ,  w o l f ,  c o y o t e ,  e r m i n e  a n d  

mink ( n o r i c e  1893) . 

T h e  h u n t i n g  of w a t e r f o w l  - d u c k s ,  g r e b e s ,  geese a n d  s w a n s  - 
is m e n t i o n e d  b r i e f l y .  T h e r e  is l i t t l e  i n f o r m a t i o n  on p l a n t  

f o o d s ,  e x c e p t  t h a t  b e r r i e s ,  t h e  i n n e r  b a r k  a n d  s a p  o f  c e r t a i n  

trees, a n d  some r o o t s  were eaten. F i s h ,  moose  meat, a n d  

s o a p b e t r i e s  were d r i e d  a n d  s t o r e d  ( n o r i c e  1893: 70-100) . 
F a l l  was t h e  s e a s o n  o f  g r e a t e s t  a b u n d a n c e ,  vhen  u ~ g u ~ a t e s  were 

e a s i l y  h u n t e d  a n d  s a l m o n  a b u n d a n t ,  w h i l e  s p r i n g  w a s  t h e  

seasop o f  g r e a t e s t  p a u c i t y ,  when p r e y  a n i m a l s  were t h i n  a n d  

s c a t t e r e d  t h r o u g h  t h e  h i l l s ,  a n d  h u n t i n g  a n d  f i s h i n g  

d i f f i c u l t  cc t h e  melting s n c v  a n d  ice. 

I n  g e n e r a l ,  a l l  cf t h e  Carrier  f o l l o w e d  t h e  same p a t t e r n  c f  

s e a s o n a l  t r a n s h u m a n c e .  T h i s  p a + t e r n  may b e  i l l u s t r a t e d  w i t h  

selected p a s s a g e s  f r o m  t h e  e t h n o g r a p h i e s :  



SPRING ( ~ p r i l - J u l y )  : 

"Toward  t h e  m i d d l a  o f  A p r i l . ,  . t h e y  l e a v e  t h e i r  
v i l l a g e s  t o  g o  a n d  p a s s  a b o u t  t w o  a o n t h s  a t  t h e  
smal l  l akes ,  f rom which. .  . t h e y  t a k e  w h i t e f i s h ,  
+ r o u t ,  c a r p ,  etc, i n  l a r g e  numbers .  B u t  when 
t h e s e  b e g i n  t o  f a i l ,  t h e y . .  . s u b s i s t  o n  t h e  smal l  
f i s h ,  w h i c h  t h e y  d r i e d  when a t  t h e  l a k e s ,  o r  o n  
s a l m o n ,  s h o u l d  t h e y  h a v e  b e e n  s o  p r o v i d e n t  a s  t o  
h a v e  k e p t  a n y  u n t i l  t h a t  l a t e  s e a s o n ,  o r  t h e y  e a t  
herbs, t h e  i n n e r  bark o r  s a p ,  o f  t h e  c y p r e s s  [ ? I  
t ree,  b e r r i e s ,  etc. I n  t h i s 1  manner  t h e  N a t i v e s  
b a r e l y  s u b s i s t ,  u n t i l  a b o u t  t h e  m i d d l e  o f  
A u g u s t t 1  (Harmon 1816:  2 4 7 - 2 4 8 ) .  

SUMMER ( A u g u s t - S e p t e m b e r )  : 

" T o w a r d s  t h e  l a t t e r  e n d  of A u g u s t  t h e y  g o  t o  t h e  
R i v e r s i d e  t o  t a k e  a n d  d r y  salmon f o r  t h e  e n s u i n g  
w i n t e r w  (Harmon 1816: 174) .  

[On t h e  B a b i n e  R i v e r  i n  1 9 0 4 ] ~ . . . v e  b e h e l d  t h e  
i m n e n s e  ar ray of  d r i e d  salmon. O n  either s i d e  
t h e r e  were n o  less t h a n  16 houses . .  . f i l l e d  w i t h  
s a l m o n  f r o m  t h e  t o p  down s o  low t h a t  one h a d  t o  
s t o o p  to  g e t  i n t o  them, a n d  a l s o  a n  immense  
q u a n t i t y  o f  r a c k s ,  f i l l e d  up o u t s i d e .  I f  t h e  
l a t t e r  h a d  s t o o d  c l o s e  t o g e t h e r  t h e y  would  h a v e  
covered acres a n d  acres of g r o u n d ,  a n d  t h o u g h  it 
was i m p o s s i b l e  t o  f o r m  a n  e s t i m a t e ,  ve j u d g e d  
it t o  b e  n e a r l y  t h r e s  q u a r t e r s  o f  a m i l l i o n  
fish.. , 9 t ( C a r r o t b e r s  1941:  3 ) .  

FALL/UINTER ( O c t o b e r - M a r c h )  : 

" , . , t h e y  m i g r a t e d  a g a i n  up t h e  l a k e  and d i s p e r s e d  
t h e m s e l v e s  a l o n g  t h e  s h o r e s  and o n  t h e  s e v e r a l  
i s l a n d s ,  w h e r e  t h e  women c a u g h t  w h i t e f i s h  a n d  
t r o u t . . . w h i l o  t h e  men t r a p p e d  the v a r i o u s  f u r -  
b e a r i n g  a n i m a l s l t  ( M o r i c e  1906:  2 1 ) .  

"..,it was c u s t o m a r y  f o r  t h o s e  I n d i a r i s  t o  n i q r a t e  
a t  t h e  a p p r o a c h  o f  e v e r y  w i n t e r ,  t o  a  p l a c e  w h e r e  
t h e  f i r e w o o d  was p l e n t i f u l  e n o u g h  t o  s u p p l y  t h e  
needs o f  t h e  d i f f e r e n t  f a m i l i e s ,  a n d  t o  erect, 
d u r i n g  t h e  c o l d  s e a s o n ,  l a r g e  h u t s  of s l e n d e r  
l o g s . .  ."(Horice 1 9 0 6 :  1 0 ) .  



Thus s e t t l e m e n t  p a t t e r n  was c l o s e l y  t i e d  t o  t h e  n a t u r e  of 

t h e  s e a s o n a l  r e s o u r c e s .  D u r i n g  l a t e  summer s a l m o n  r u n s  

many f a m i l i e s  c o n g r e g a t e d  a t  t r a d i t i o n a l  f i s h i n g  s t a t i o n s ;  i n  

t h e  f a l l  t h e y  d i s p e r s e d  a l o n g  l a k e s h o r e s ,  b a n d i n g  t o g e t h e r  

i n  w i n t e r  c a m p s  a t  t h e  l a k e s  a n d  d i s p e r s i n g  a g a i n  i n  t h e  

springtime when stored foods were e x p e n d e d .  

However ,  w h i l e  t h e  B a b i n e  c l u s t e r e d  i n t o  s e v e r a l  l a r g e  

v i n t e r  v i l l a g e s ,  t h e  U p p e r  Car r i e r  h a d  o n l y  1  w i n t e r  v i l l a g e  

cf c o m p a r a b l e  s i z e ,  a n d  t h e  S o u t h e r n  C a r r i e r  were d i s p e r s e d  i n  

many s m a l l  c a m p s  u i t h  no  l a r g e  v i l l a g e s  ( W i l s o n  1976:  1 0 ,  

b a s e d  o n  r e p o r t s  o f  Harmon 1 8 1 6 ,  H o r i c e  1 9 0 6 ,  IYackenzie  1 7 9 3 ) .  

T h i s  g r a d i e n t  of s e t t l e m e n t  a g g r e g a t i o n  correlates u i t h  t h e  

a c c e s s i b i l i t y  of s a l m o n  i n  e a c h  of t h e  3 areas ,  u i t h  t h e  

l a r g e s t  a n d  m o s t  a c c e s s i b l e  r u n s  i n  t h e  S k e e n a  River a n d  t h e  

l eas t  r e w a r d i n g  r u n s  i n  t h e  u p p e r  P r a s e r  ( P i l s o n  1976: 1 0 - 1 1 ) .  

I n  f a c t ,  b o t h  e a r l y  and  modern  o b s e r v e r s  a r e  u n a n i m o u s  i n  

a t t r i b u t i n g  c r i t i ca  1 c u l t u r a l  i m p o r t a n c e  t o  t h e  s a l m o n  r u n s  

( J e n n e s s  1932: 364 ;  S t e w a r d  1960: 737; S n a e d  1971: 2 2 9 ) .  

As Kew (1974: 4 )  h a s  p o i n t e d  o u t  w i t h  r e f e r e n c e  t o  t h e  

S o u t h e r n  Carr ier ,  # @ s e a s o n a l  movemen t s  h e r e  n e v e r  c o n s i s t e d  o f  

c o m p l e t e l y  r e g u l a r  s e q u e n c e s  i n  w h i c h  t h e  same g r o u p  s h i f t e d  

from p l a c e  t o  p l a c e  i n  i d e n t i c a l  p a t t e r n  y e a r  a f t e r  y e a r " .  

R a t h e r ,  f l e x i b i l i t y  was t h e  r u l e ,  w i t h  t h e  p o s s i b i l i t y  of 

R e r q i n g  i n t o  l a r g e  g r o u p s  o r  d i s p e r s i n g  i n t o  n u c l e a r  famil ies  



t o  -xpol+ v a r i ~ ~ u s  r 6 s o u r c e s .  A c c o r d i n g  t o  Kew, " i t  was this 

f u n 1  o f  k n o w l e d g s  a n d  the o r g a n i z a t i o n a l  c a p a c i t y  t o  s p l i t  

into smal l  q r o u p s  a n d  s p r e a d  t h r o u g h o u t  t h e  t e r r i t o r y  w h i c h  

p r o v i d  ?d s e c u r i t y  f r o m  u n p r q d i c t i b l e  v a g a r i e s  of game a n d  

f i s h  s u p p l y "  ( K e w  1 9 7 4 )  . 

T h o  l a r g e s t  s o c i a l  u n i t  among m o s t  o f  t h e  r e l a t i v e l y  

d i s p 3 r s e d  S o u t h e r n  C a r r i e r  w a s  t h e  b r l a t e r a l  e x t e n d e d  f a m i l y ,  

d l t h o u g h  t h e  most i l r p o r t a n t  k i n  g r o u p  was t h e  n u c l e a r  f a l a i l y  

(K?w 1974:  33) . T h e  A l q a t  c h o ,  c l o s e s t  t o  and u n d o u b t e d l y  

i n f l u e n c e d  b y  c o a s t a l  p e o p l e ,  d e v e l o p e d  a c res t  g r o u p ,  w h i l e  t h e  

B a b i n s  a n ?  U p p e r  C a r r i e r  h a d  a t o r m a l  s y s t e m  of  m a t r i l i n e a l  

c l  An:; (Golduian 1 9 5 3 )  . 

T h t l r . >  is l i + t l e  i n f o r m a t i o n  o n  t h e  m a t e r i a l  c u l t u r e  o f  t h e  

Cdrridr.  E d r l y  e x p l o r e r s  m e n t i o n  h o u s + s ,  c a ~ ~ o a s ,  a n d  g r a v e s ,  

b u t  o f f e r  lrttie d e s c r i p t i v e  d i t a i l .  Morice d ~ s c r i b e s  s e v e r a l  

s t r u c t u r z s ,  b u t  h i s  d e s c r i p t i o c s  a r e  p r o b a b l y  based a n  

o b s ~ r v a t i o n  of  t h e  U p p e r  C a r r i t r  a n d  RabFne .  H e  r e p o r t s  3 t y p e s  

o f  d w l l l i n y s  u s e d  d u r i n g  t h a  summer: 1) a l a r q e  c e r e m o n i a l  l o d g e  

i of s p r u c e  p l a n k s  ' o w n e d '  by a n o b l l m a n ,  2 )  a sma l l e r  s u m m e r  

d w e l l i n g  o f  l o y s  a n d  p o l + s  u h i c h  p r o b a b l y  h o u s e d  a s i r g l a  

family, a n d ,  3 )  3 s a l m c n  f i s h i n g  l o d g e  s i m i l a r  t o  t h a  summer 

lodq-3 b u t  w i t h  op2n y a h l g s  t o  f a c i l i t a t e  f i s n  d r y i n g  ( M o r i c e  

1893: 185- 1 8 9 ) .  W i n t e r  t l w c l l i n q s  a r e  d e s c r i b e d  a s  m u l t i -  

t a m i l y  wooden  h o u s e s  w i t h  s e p a r a t e  s t o r a g e  a r e a s  f o r  e a c h  



f a m i l y :  i n  a d d i t i o n  s e m i - s u b t e r r a n e a n  ' h u t s ' ,  w h i c h  n o r i c e  

b e l i e v e d  ware c o p i e d  frcm t h e  S h u s u a p ,  were c o n s t r u c t e d  a s  

w i n t e r  d w e l l i n g s  by  s o m e  of t h e  S o u t h e r n  Carrier  ( F i g s .  3 

a n d  4 ) .  O t h e r  s p e c i a l i z e d  s t r u c t u r e s  were f o r t i f i e d  

h o u s e s ,  f o o d  c a c h e s  a b o v e  o r  b e l o w  g r o u n d ,  axid b u r i a l  

monuments  a n d  p o l e s  (Horice 1 8 9 3 :  195,199) . 

H a c k a n z i e  p r o v i d e s  t h e  o n l y  o t h e r  d e t a i l e d  d e s c r i p t i o n  of a 

s t r u c t u r e ,  o b s e r v e d  o n  June 20,  1793 o n  t h e  F r a s e r  R i v e r  a 

few miles a b o v e  its c o n f l u e n c e  w i t h  t h e  Blackwater (1793: 

309).  The h o u s e  u a s  r e c t a n g u l a r ,  L O 9  b y  30'. w i t h  

5 '  h i g h  w a l l s  c o n s t r u c t e d  o f  s p r u c e  l o g s  h e l d  by  

u p r i g h t  p o l e s  w i t h  g a p s  b e t w e e n  t h e  l o g s ;  a  r i d g e p o l e  was 

s u p p o r t e d  about 10'  a b o v e  t h e  g r o u n d  by 2 u p r i g h t  

f o r k s  a n d  r o o f  p o l e s  a n d  b a r k  c o v e r i n g  were t i e d  w i t h  c e d a r  

[ ? I .  One g a b l e  e n d  was c l o s e d  w i t h  s p l i t  b o a r d s  a n d  1 e n d  

w i t h  p o l e s .  Near t h e  c e i l i n g  were f i s h  d r y i n g  p o l e s .  The 

h o u s e  had  a p p a r e n t l y  b e e n  c o n s t r u c t e d  f o r  3 f a m i l i e s  

w i t h  3 d o o r s ,  3 e v e n l y  s p a c e d  f i r e p l a c e s  w i t h  b e d s ,  

a n d  f i s h  s t o r a g e  b e h i n d  t h e  b e d s .  It a l s o  c o n t a i n e d  a 15 '  

l o n g  f i s h  t r a p .  

T h e r e  is s o n e  d i s a g r e e m e n t  a b o u t  t h e  use of p i t h o u s e s  a a o n g  

the carr ier .  n o r i c e  claims t h e y  were used o n l y  among t h e  

S o u t h e r n  C a r r i e r ,  who b o r r o w e d  t h e  i d e a  f r o m  the n e i g h b o r i n g  

Shuswap.  Harmon a l s o  d e s c r i b e s  w i n t e r  d w e l l i n g s  made by  







"many of the Carr ie rw c o n s i s t i n g  o f  a 2' d e e p  

p i t  r o o f e d  w i t h  p o l e s ,  c o v e r e d  w i t h  h a y  o r  b a r k  and  d i r t  

(1816:  255) . H a c k e n z i e  m e n t i o n s  one w s u b t e r r a n e o u s  h o u s e "  

a l o n g  t h e  P r a s e r  b e t w e e n  A l e x a n d r i a  a n d q u e s n e l  (1793:  318 ,  

3 3 l ) ,  but a l s o  q u o t e s  t h e  C a r r i e r ' s  d e r o g a t o r y  view o f  t h e  

S h u s w a p  a s  I1a v e r y  m a l i g n a n t  race who l i v e d  i n  l a r g e  

s u b t e r r a n e a n  recessesw ( n o r i c e  1906: 4 3 ) .  

M o r i c e  (1893: 35 -82)  p r e s e n t s  a n  i n c o m p l e t e  b u t  v a l u a b l e  

d i s c u s s i o n  o f  t o o l s  i n  use among t h e  U p p e r  C a r r i e r .  The 

f o l l o w i n g  list h a s  b e e n  c o m p i l e d  f r o m  h i s  d e s c r i p t i o n s .  

H u n t i n g  T o o l s  

- a r r o w h e a d s  of s t o n e ,  b o n e ,  h o r n ,  b e a v e r  t e e t h ,  

c a r i b o u  a n t l e r ,  wood 

- t r i p l e  h e a d e d  b o n e  p o i n t s  a n d  b l u n t  wooden arrow 

tips f o r  smal l  game  

-bow p o i n t s ;  l a r g e r  a n d  w i d e r  t h a n  arrow p o i n t s ,  

a t t a c h e d  a s  b a y o n e t s  t o  t h e  e n d  o f  bows 

- s p k a r s ;  l a r g e r  a n d  n a r r o w e r  t h a n  bow p o i n t s  

- d a g q e r ;  l a r g e  b l a d e  (8-10 i n c h e s )  w i t h  s h o r t  

h a n d l e  

-war c l u b ;  r e s e m b l e s  n i p p l e - t o p  mau l  

- b e a v e r  h a r p o o n s ;  u n i l a t e r a l 1  y b a r b e d  f i x e d  a n d  

t o g q l i n g  p o i n t s  o f  b o n e  o r  a n t l e r  



- b e a v e r  n e t s  

- s n a r e s ,  t r a p s ,  a n d  p i t f a l l s  

F i s h i n g  T o o l s  

- s a l m o n  l e i s t e r ;  60 cm h e a d  o n  15'  s h a f t  

- s a l m o n  t r a p s  a n d  weirs 

- n e t s ,  l e i s t e r s ,  a n d  t r a p s  f o r  s n a l l  f i s h  

- b o n e  f i s h  l u r e s  r e s e m b l i n g  small f i s h  

- f i s h h o o k s  w i t h  b a r b  of l o o n ' s  w i n q b o n e  o r  i m m a t u r e  

beaver r i b  moun ted  o n  wooden b a s e  

- f i s h  g o r g e s  

- n e t  s i n k e r s  of n a t u r a l  s t o n e s  

B u t c h e r i n g  a n d  P r o c e s s i n g  T o o l s  

- s k i n n i n g  k n i v e s  o f  b a s a l t  w i t h  r o u n d e d  c u t t i n g  

edge ,  5-7 cm., h a f t e d  

- c o n c a v e  f a t  s c r a p e r s  o f  s o c k e t  e n d  o f  c a r i b o u  

s c a p u l a  

- h a i r  s c r a p e r  of c a r i b o u  t i b i a  

-awl o f  c a r i b o u  o r  b e a r  f i b u l a  

- s c r a p e r  o f  s e r r a t e d  b o n e  o r  h o r n  

- s t o n e  h i d e  s c r a p e r s  of f l a t  p e b b l e s  t r i m m e d  a t  o n e  

e n d  a n d  h a f t e d ,  8 x 1 3  cm. 

- s a l m o n  knife o f  q u a r t z i t e  w i t h  s e r r a t e d  e d g e  a n d  

b a c k i n g  f o r  t h u n b r e s t  



c o n s t r u c t i o n  T o o l s  

- a d z s s  g r o u n d  o v e r  p a r t  of t o t a l  s u r f a c e ,  owned by 

w e a l t h y  h e a d s  of families,  o f t a n  t r a d e d  

- w e d g e s  of  wood, h o r n  [ a n t l e r ? ]  o r  s t o n e  u s e d  w i t h  

wooden u a u l s  o r  h a m m e r s t o n e s  

- c a r v i n g  k n i v e s  of b e a v e r  i n c i s o r s  s h a r p e n e d  o n  

a b r a s i v e  s t o n e  a n d  h a f t e d  

M i s c e l l a n e o u s  

- b a r k  p e e l e r s  a n d  cambium s c r a p e r s  o f  c a r i b o u  a n t l e r  

- s p o o n s  o f  wood o r  m o u n t a i n  s h e e p  h o r n  

- r o b e s  o f  b e a v e r ,  l y n x ,  marmot, a n d  r a b b i t  

- 1 a b r e t s  ( o n l y  among t h e  B a b i n e )  

- c e r e m o n i a l  w h i s t l e  of b i r d  b o n e ,  16 c n .  l o n g  

- b o n e  d r i n k i n g  t u b e ,  o r n a m e n t e d  a n d  h u n g  a r o u n d  the 

n e c k  by s i n e w ,  17-18 cm. l o n g  

o g a n b l i n g  s t i c k s  - bone  c y l i n d e r s  h o l l o w e d  t o  h o l d  

smal l  p e b b l e s ,  7 cm. l o n q  

T r a d e  G o o d s  

- t o b a c c o  a n d  p i p e s ,  kett les,  a x e s ,  k n i v e s ,  g u n s  a n d  

a m m u n i t i o n ,  c l o t h i n g  a n d  b l a n k e t s  

W h i l e  i t  is  c l e a r  t h a t  d u r i n g  t h e  19th c e n t u r y  t h e  

B l a c k w a t e r  d r a i n a g e  was o c c u p i e d  b y  t h e  S o u t h e r n  carrier,  

t h e r e  a r e  more  s p e c i f i c  r e f e r e n c e s  t h a t  p l a c e  the N a z k h u ' t i n  



b a n d  a t  t h e  mou th  o f  t h e  B l a c k w a t e r  R i v e r  a n d  i n  t h e  v i c i n i t y  

o f  Punchaw L a k e .  

H a c k e n z i e  spent o n e  n i q h t  a t  a C a r r i e r  camp i n  t h i s  a rea  

d u r i n g  his o v e r l a n d  trek t o  t h e  coas t ,  a l t h o u g h  it is n o t  

c lear  e x a c t l y  where t h e  c a m p  was l o c a t e d  . on J u l y  3, 1793, 

B a c k e n z i e q s  p a r t y  r e a c h e d  t h a  mou th  o f  t h e  B l a c k w a t e r  R i v e r ,  

a n d  o n  t h e  a d v i c e  of t h e i r  I n d i a n  g u i d e  p r o c e e d e d  t o  t h e  camp 

o f  t h e  t rNascud  Denew which  was on a smaZl lake  nearby. The 

j o u r n e y  t o  t h i s  l a k e  l e d  them f r o m  " t h e  e n t r a n c e  o f  a small 

r i v u l e t w  w h e r e  they l e f t  t h e i r  c a n o e  and  c o n t i n u e d  o v e r l a n d  

a l o n g  a  p a t h  b e g i n n i n g  w i t h  a s t e e p  a s c e n t  a b o u t  1 mile l o n g .  

A f t e r  a hike of 6 1 / 2  h o u r s  c o v e r i n g  a n  e s t i m a t e d  12  miles 

t h r o u g h  c o u n t r y  " r u g g e d  a n d  r i d g y  and f u l l  of wood", t h e y  

a r r i v e d  a t  t h e  camp where N a c k e n z i e  o b s e r v e d  3 f i r e s ,  a n d  

t h e  p e o p l e  l i v i n g  p o o r l y  a t  t h i s  s e a s o n .  H e  a l s o  m e n t i o n s  

s e e i n g  s e v e r a l  E u r o p a a n  a r t ic les ,  i n c l u d i n g  a lance froa the 

c o a s t ,  a s  well as sea o t t e r  furs t r a d e d  from t h e  coast 

( f l a c k e n z i e  1793: 222-229) .  

During t h e i r  t r a v e l  west t h e  f o l l o w i n g  day ,  t h e  p a r t y  p a s s e d  

a l o n g  3 s m a l l  lakes a n d  3 w i n t e r  h u t s ,  a n d  e a r l y  t h e  n e x t  

m o r n i n g  a g a i n  came i n  s i g h t  o f  t h e  B l a c k w a t e r  ~ i v e r  a n d  a 

well m a r k e d  @ r o a d e .  A c c o r d i n q  t o  n o r i c e ,  H a c k e n z i e  *s camp 

of J u l y  3 h a d  b e e n  "on a l a k e  c a l l e d  Poencho9*  ( n o r i c e  1906: 



n o r i c e  r e c o r d e d  a s t o r y  c o n c e r n i n g  a f e u d  b e t w e e n  t h e  S t u a r t  

L a k e  a n d  B l a c k w a t e r  R i v e r  Car r i e r ,  w h i c h  h e  estimates t o  

h a v e  t a k e n  p lace  a r o u n d  1 7 8 0  (1906: 2 1 ) .  A c c o r d i n g  t o  t h e  

s t o r y ,  a n  i n f l u e n t i a l  member o f  t h e  N a z k h u t t i n  s u b t r i b e  d i e d  

" n e a r  the c o n f l u e n c e  o f  t h e  B l a c k w a t e r  River w i t h  t h e  F r a s e r ,  

w h e r e  those a b o r i g i n e s  h a d  b u t  r e c e n t l y  a v i l l a g e n .  

I n  1 9 7 4 ,  F l a d m a r k  i n t e r v i e w e d  a n  e l d e r l y  member o f  t h e  Nazko 

band,  who r e c a l l e d  c a m p i n g  o n  t h e  Punchaw L a k e  s i t e  a r o u n d  1 9 0 0  

f o r  s p r i n g  f i s h i n g  i n  the c r e e k  ( P l a d m a r k  1974:  2 ) .  

I t  seems t h a t ,  a t  l e a s t  a s  e a r l y  a s  1793 ,  t h e  Puncbaw L a k e  

v i c i n i t y  h e l d  a w e l l - e s t a b l i s h e d  s e q u e n c e  o f  s e a s o n a l  camps 

o c c u p i e d  b y  s m a l l  g r o u p s  o f  S o u t h e r n  C a r r i e r ,  s p e c i f i c a l l y  t h e  

N a z k h u t t i n  band .  E t h n o g r a p h i c a l l y  t h e  s i t e  u a s  o c c u p i e d  d u r i n g  

s p r i n g t i m e ,  a n d  would a l s o  h a v e  b e e n  a s u i t a b l e  camp f o r  

w i n t e r  l a k e  fishing a n d  t r a p p i n g .  



A r c h a e o l o g i c a l  i n f o r m a t i o n  f r o m  t h e  Nechako P l a t e a u  h a s  

a c c u m u l a t e d  r a p i d l y  d u r i n g  t h e  p a s t  few y e a r s ,  a l t h o u g h  t h e r a  

is st i l l  a l a c k  of d a t a  from e x c a v a t e d  s i tes ,  b u t  i n t e r p r e t i v e  

p r o b l e m s  p l a g u e  t h e  a n a l y s e s .  This b r i e f  summary w i l l  o u t l i n e  

t h e  known s i t e s  a n d  d i s c u s s  some t r e n d s  i n  i n t e r p r e t a t i o n .  

T h e  f i r s t  a r c h a e o l o g i c a l  r e s e a r c h  o n  the Nechako  P l a t e a u  was 

u n d e r t a k e n  by B o r d e n ,  who c o n d u c t e d  s a l v a g e  survey a n d  

e x c a v a t i o n s  i n  T w e e d s m u i r  P a r k  a n d  a t  C h i n l a c  v i l l a g e  d u r i n g  

t h e  s u m m e r s  o f  1950-52.  130 s i t es  were r e c o r d e d  i n  T w e e d s m u i r  

P a r k ,  t h e  e t h n o g r a p h i c  t e r r i t o r y  of t h e  C h e s l a t t a  Carr ier  

( B o r d e n  1952: 34,35). H o s t  o f  t h e  s i tes ,  a l o n g  l a k e s  a n d  

r i v e r s ,  were h u n t i n g ,  f i s h i n q ,  b e r r y - p i c k i n g ,  a n d  cambium 

g a t h e r i n g  l o c a t i o n s  w h i c h  B o r d e n  i n t e r p r e t e d  a s  t h e  r e m a i n s  of 

l a t e  p r e h i s t o r i c  C h e s l a t t a  camps.  I n  a d d i t i o n ,  c i r c u l a r  

h o u s e p i t s ,  1 2 - 2 7 '  i n  d i a a e t e r ,  were f o u n d  on  t h e  shores 

of s e v e r a l  l a k e s ,  e s p e c i a l l y  i n  t h e  e a s t e r n  p a r t  of t h e  p a r k  

w h e r e  they u s u a l l y  o c c u r e d  s i n g l y  or i n  p a i r s .  E x c a v a t i o n  o f  

1 p i t  ( F i S i : 1 9 )  o n  N a t a l k u z  L a k e  ( P i g .  1) r e v e a l e d  2 c o m p o n e n t s :  
P 

1  a s s o c i a t e d  w i t h  t h e  h o u s e  i t se l f .  d a t e d  2415 +. 160 B.P., 

c o n t a i n i n g  c r u d e l y  f l a k e d  r h y o l i t e  b l a d e s  a n d  b i f a c e s  and a n  

o b s i d i a n  n i c r o b l a d e  c o r e  w i t h  m i c r o b l a d e s ,  a n d  1  c o m p o n e n t  

n e a r  t h e  s u r f a c e  c o n s i s t i n g  o f  @lCarrierm i m p l e m e n t s  

( B o r d a n  1952)  . 



C h i n l a c  v i l l a g e  (GaSv:l)  c o n s i s t e d  of 10  

r e c t a n g u l a r  d e p r e s s i o n s ,  e a c h  a b o u t  2 5 '  x 4 0 ' ,  o n  a b a n k  of 

t h e  S t u a r t  R i v e r  ( B o r d e n  1952: 3 2 , 3 3 1 .  E x c a v a t i o n  o f  1 h o u s e  

r e v e a l e d  a s t r u c t u r e  s i m i l a r  t o  t h e  summer  l o d g e  d e s c r i b e d  by 

d o r i c e  ( F i g .  3) w i t h  a b e d  of a s h  a l o n g  t h e  f l o o r  r e p r e s e n t i n g  

6 h e a r t h s .  O f  1 5 0 0  a r t i f a c t s ,  most were c h i p p e d  s t o n e ,  w i t h  a 
I 

f e n  b o n e  a n d  a n t l e r  o b j e c t s .  A c c o r d i n g  t o  norice, C h i n l a c  was 

a b a n d o n e d  i n  1745 ,  b u t  o n  t h e  b a s i s  of E u r o p e a n  trade g o o d s ,  

Borden  s u g g e s t s  i t  was o c c u p i e d  till t h e  e n d  of t h e  1 8 t h  

c e n t u r y  ( B o r d e n  1952: 3 4 ) .  

I n  1 9 7 0  Donahue  e x c a v a t e d  a t  U l k a t c h o  V i l l a g e  ( P f S k : l ) ,  a 

Carrier s e t t l e m e n t  o n  G a t c ' h o  Lake  ( F i g .  1) o c c u p i e d  h i s t o r i c a l l y  

from a t  l e a s t  1 7 9 3  u n t i l  1945 (Donahue  1973: 157) . A t r a s h  

midden ,  h e a r t h s ,  a f l a g p o l e  b a s e ,  p i t ,  a n d  p o s t h o l e s  were 

u n c o v e r e d ,  a s  well a s  a p p r o x i m a t e l y  2 3 0 0  s t o n e  a r t i f a c t s ,  a few 

b o n e  a n d  a n t l e r  o b j e c t s ,  a n d  s e v e r a l  h u n d r e d  f r a g m e n t s  of 

E u r o p e a n  a r t i f a c t s  (Donahue  1 9 7 3 )  . D o n a h u e  d e f i n e d  a main 

o c c u p a t i o n  d u r i n g  t h e  f u r  t r a d e  p e r i o d ,  a n d  a n  ea r l i e r  

p r e h i s t o r i c  o c c u p a t i o n  r e p r e s e n t e d  by a m i c r o b l a d e  c o r e  a n d  

m i c r o b l a d e s ,  a c h e r t  b i f a c e ,  a t r a n s v e r s e  b u r i n ,  a n d  a 

p r o j e c t i l e  p o i n t  f r a g m e n t .  

Donahue  r e t u r n e d  t o  t h e  p l a t e a u  i n  1 9 7 1  t o  t e s t  t h e  T e z l i  

s i t e  (FgSd: 1) , a  c l u s t e r  of 4 4  c u l t u r a l  d e p r e s s i o n s  o n  K l u s k u s  

C r e e k  n e a r  t h e  ou t l e t  of West K l u s k u s  L a k e  ( p i g .  1 )  (Donahue  
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1972 ,  1 9 7 5 ) .  Host o f  t h e  1 2  t e s t e d  d e p r e s s i o n s  were h o u s e p i t s ,  

~ a c h  c o n s i s t i n g  o f  a b e n c h  a n d  f l c o r  w i t h  a c e n t r a l  h e a r t h .  
I 

o n e  h c u s e p i t  l a c k e d  a  b e n c h ,  1 p i t  was c o n s i d e r e d  t o o  small 

t o  b e  a  h o u s e ,  a n d  3 r a i s e d  e a r t h e n  r i n g s  were 

i n t e r p r e t e d  a s  t e n t  r i n g s ,  a p p a r e n t l y  w i t h o u t  h e a r t h s .  C-14 

d a t e s  f o r  house p i t  o c c u p a t i o n  r a n g e  f r o m  3850 A 1 4 0  B . P .  

t o  5 6 5  k 6 5  B.P., w h i l e  d a t e s  o f  335 135 B . P .  a n d  240 155 

B.P. i n d i c a t e  a l a t e  s u r f a c e  o c c u p a t i o n  o f  t h e  d e ~ r e s s i o n s .  

On t h e  b a s i s  o f  c o n t i n u i t y  i n  t h e  t e c h n o l o g y  a n d  f c r m  of s t o n e  

- t o o l s  a t  T e z l i ,  D c n a h u e  p r o p o s e s  a n  j& s i t u  d e v e l o p m e n t  o v e r  

a l m o s t  4000 y e a r s ,  a l t h o u g h  c o n t i n u i t y  a f t e r  A . D .  1 3 8 5  i s  

u n c e r t a i n .  

I n  1972 Hudson t e s t e d  a s i t e  (FkRr: l )  c o n t a i n i n g  5 c i r c u l a r  

d e p r e s s i o n s ,  e a c h  a b o u t  6' i n  d i a m e t e r ,  o n  N a d s i l n i c h  L a k e  

( F i g  1 E x c a v a t i o n s  i n  3 o f  t h e  p i t s  r e v e a l e d  many fire 

b r o k e n  r o c k s  acd c h a r c o a l ,  a s  well  a s  b a s a l t  a r t i f a c t s  

(Hudson 1972) .  Hudson i n t e r p r e t e d  t h e  f e a t u r e s  a s  s t o r a g e  

a n d / o r  c o o k i n g  p i t s .  

D u r i n g  t h e  s u m m e r s  of  1974-5, f o u r  s u r v e y s  i n  C a r r i e r  

t e r r i t o r y  were o r g a n i z e d  by t h e  A r c h a e o l o g i c a l  S i t e s  ~ d v i s o r y  

Board  o f  B.C. T h r e e  were l o c a t e d  on t h e  

S k e e n a  d r a i n a g e ,  on D a b i n e  L a k e ,  t h e  B u l k l e y  R i v z r ,  a n d  M o r i c e  

Lake ,  w h i l e  t h e  f o u r t h  s u r v e y  c o n c e n t r a t e d  o n  t h e  P . l a c k w a t a r  

d r a i n a g e .  



I n  e v a l u a t i n g  s u r v e y  r e s u l t s ,  i t  s h o u l d  be kept i n  mind 

t h a t  s i t e  d i s c o v e r y  is p r o b a b l y  b i a s e d  i n  f a v o r  of s i t es  

c o n t a i n i n g  p i t s  s i n c e  no l o g  o r  p l a n k  h o u s e s ,  f i s h  d r y i n g  r a c k s ,  

b u r i a l  h u t s ,  o r  a b o v e  g r o u n d  c a c h e s  d e s c r i b e d  b y  e t h n o g r a p h e r s  

h a v e  s u r v i v e d  t o  t h e  p r e s e n t .  F u r t h e r m o r e ,  there are n o  t e s t e d  

c r i t e r i a  f o r  d e t e r m i n i n g  p i t  f u n c t i o n s ,  a l t h o u g h  smal l  p i t s  

l e s s  t h a n  a b o u t  3 meters i n  d i a m e t e r  a r e  commonly i d e n t i f i e d  

a s  cache p i t s ,  and l a r g e r  d e p r e s s i o n s  a s  h o u s e  p i t s .  

n o h s  r e c o r d e d  a  t o t a l  o f  1 0 8  s i tes  on t h e  n o r t h  arms o f  

B a b i n a  Lake ,  i n c l u d i n g ,  i n  h i s  t e r m i n o l o g y ,  9 ' i s o l a t e d  f i n d s 8 ,  

1  b u r i a l ,  1  s i g n a l  s t a t i o n ,  a n d  97 sites c o n t a i n i n g  p i t s  o r  

d e p r e s s i o n s .  The p i t  s i t e s  c o n s i s t e d  of 6 ' v i l l a g e '  sites, 

7 ' h a b i t a t i o n '  s i tes ,  a n d  8 4  ' c a c h e  p i t '  s i tes  (Hohs  1 9 7 4 ,  

1975).  Each  village o r  h a b i t a t i o n  s i t e  c o n s i s t e d  o f  f r o m  

3 t o  1 1 0 0  p i t s  o f  v a r i o u s  s izes ;  the 8 4  c a c h e  p i t  s i t es  

c o n t a i n e d  a n  a v e r a g e  o f  11 p i t s  e a c h ,  w i t h  as  many a s  98. 

Rafferty  (1975)  r e p o r t s  22  p r e h i s t o r i c  s i t e s  o n  the  s h o r e s  

' of small l a k e s  and  streams a t  t h e  h e a d w a t e r s  of t h e  B u l k l e y  

% River. T a n  o f  t h e  s i t e s  c o n t a i n e d  o n l y  cache p i t s ,  w i t h  an 

a v e r a g e  of 3 p i t s  p e r  site; 3 s i tes  c o n s i s t e d  of s i n g l e  

h o u s e  p i t s ,  a n d  6 sites c o n t a i n e d  b o t h  cache and  h o u s e - s i z e  

p i t s  w i t h  up t o  3 l a r g e  p i t s  p e r  s i t e .  A f i s h  weir, a b u r i a l ,  

a n d  a  s i n g l e  a r t i f a c t  make u p  t h e  rest o f  t h e  sites. 



S i t e s  were e v e n  more s p a r s e  o n  n o r i c e  L a k e ,  w h e r e  B u r l e y  

recorded 2 5  p r e h i s t o r i c  s i t e s  a r o u n d  t b e  s h o r e  ( B u r l e y  

1975) .  T w e n t y - t w o  o f  t h e s e  c o n t a i n e d  o n l y  c a c h e  p i t s  w i t h  

about 3-5 p i t s  p e r  s i te .  T h e  r e m a i n i n g  3 sites c o n t a i n e d  

h o u s e  p i t s ,  w i t h  a m a x i a u n  o f  3 l a r g e  p i t s  p e r  s i te .  

I n  c o n t r a s t ,  1 4 9  p i t  s i tes  were d i s c o v e z e d  a l o n g  the  shores 

o f  r i v e r s  a n d  l a k e s  i n  S o u t h e r n  Ca r r i e r  t e r r i t o r y  (Helmer a n d  

Wilson 1 9 7 5 ) .  One h u n d r e d  a n d  n i n e  c a c h e  p i t  s i t e s  h a d  a n  

a v e r a g e  o f  4  p i t s  e a c h ,  w h i l e  1 2  h o u s e  p i t  s i tes  h a d  a n  a v e r a g e  

of  2 p i t s .  T w e n t y - s e v e n  s i t e s  c o n t a i n i n g  b o t h  h o u s e  a n d  c a c h e  

p i t s  h a d  u p  t o  1 4  l a r g e  p i t s  p e r  s i t e .  I n  a d d i t i o n  136 s i t e s  

r e p r e s e n t e d  by s u r f a c e  a r t i f a c t s  o n l y  were r e c o r d e d .  

T h e s e  s u r v e y  r e s u l t s  a r e  s u m m a r i z e d  i n  T a b l e s  I V  a n d  V.  I n  

terms of s i t e  s i z e  ( m e a s u r e d  by number  of p i t s  p e r  

s i t e ) ,  Babine L a k e  r a n k s  f i r s t ,  f o l l o w e d  by the B l a c k u a t e r ,  

t h e n  H o r i c e  L a k e ,  and  f i n a l l y  t h e  B u l k l e y  R i v e r .  However ,  

i n  terms o f  s i t e  d e n s i t y  ( m e a s u r e d  by number  o f  s i t e s  

p e r  l i n e a r  km of s h o r e l i n e ) ,  t h e  B l a c k w a t e r  area is h i g h e s t  

f o l l o u e d  by  B a b i n e  L a k e ,  C lo r i ce  L a k e ,  a n d  t h e  B u l k l e y  R i v e r .  

T h e s e  r e s u l t s  p a r a l l e l  the e t h n o q r a p h i c  s e t t l e m e n t  g r a d i e n t ,  

v i t h  a few v e r y  l a rge  v i l l a g e s  i n  B a b i n e  t e r r i t o r y ,  a n d  many 

small c a m p s  i n  t h e  t e r r i t c r y  o f  t h e  S o u t h e r n  Carr ier .  
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D u r i n g  t h e  summer o f  1 9 7 3 ,  P l a d m a r k  c o n d u c t e d  t h e  Simon  

F r a s e r  U n i v e r s i t y  a r c h a e o l o g i c a l  f i e l d  s c h o o l  a t  t h e  

Punchaw L a k e  s i t e  ( P i R s : l )  (Fig. 1 ) .  One  o f  t h e  first f i e l d  

p r e c e d u r e s  was d e t a i l e d  m a p p i n g  o f  a l l  o f  t h e  c u l t u r a l  f e a t u r e s  

I o n  t h e  site ( P i g .  5) i n c l u d i n g  4 3  h o u s e  p l a t f o r m s ,  57 

s t o r a g e  p i t s ,  a n d  p a r t  of a n a t i v e  t r a i l  ( F l a d a a r k  1974: 4 ) .  

House  p l a t f o r m s  were d e f i n e d  a s  f l a t  t o  s l i g h t l y  d i s h e d  o b l o n g  

a r e a s  a b o u t  8 X 6 a ,  l a c k i n g  lips o r  r i a s ,  w h i l e  c i r c u l a r  

d e p r e s s i o n s  less t h a n  2 m. w i d e  were c o n s i d e r e d  s t o r a g e  

p i t s  ( F l a d a a r k  1 9 7 4 ) .  On t h e  b a s i s  o f  t h e i r  s p a t i a l  p r o x i m i t y  

P l a d m a r k  r e c o y n i z e d  2 m a j o r  c l u s t e r s  o f  h o u s e  p l a t f o r m s ,  

a n d  t h i s  d i v i s i o n  w a s  s u p p o r t e d  by p l o t s  o f  t ree d e n s i t y  a n d  

a g e  w h i c h  show 2 a r e a s  o f  maximum a r b o r e a l  s u c c e s s i o n  

( F l a d m a r k  1974: 8 . 9 ) .  

E x c a v a t i o n  f o c u s e d  o n  h o u s e  p l a t f o r m  d l  i n  E x c a v a t i o n  Area 

' A c ,  t h e  largest p l a t f o r m  a t  t h e  s i t e ,  s i t u a t e d  i n  t h e  

s o u t h e r n  c l u s t e r  ( F i g .  5 ) .  I n  a d d i t i o n ,  t h e  r e m a i n d e r  

o f  a  p l a t f o r m  d i s t u r b e d  by a b u l l d o z e r  c u t  (#2) was 

s a l v a g e d  a n d  t e s t  p i t s  were p l a c e d  i n  h o u s e  p l a t f o r m s  

#34 ,  36, a n d  4 3  a n d  i n  s t o r a g e  p i t  #SO. 

House  p l a t f o r m  t l  c o n t a i n e d  a c e n t r a l  h e a r t h  a r e a  c o n s i s t i n g  

o f  f i r e  b r o k e n  r o c k ,  ash, a n d  c a l c i n e d  b o n e  f r a g m e n t s ,  

s u r r o u n d e d  by a  s u b r e c t a n g u l a r  p a t t e r n  o f  p o s t  h o l e s  

o u t l i n i n g  t h e  p e r i p h e r y  o f  t h e  s t r u c t u r e .  T h e s e  f e a t u r e s  



Fig. 5.  Surface features of the Punchaw Lake S i t e  
(F iRs  : 1). 



i n d i c a t e  s u c c e s s i v e  o c c u p a t i o n s  w i t h i n  t h  original p l a t f o r m  

area ( F l a d m a r k  1974:  1 2 . 1 3 ) .  b b u r i a l  f r o m  b e n e a t h  t h e  c e n t r a l  

h e a r t h  was C-14 d a t e d  t o  3980f100 B.P. a n d  f r a g m l n t a r p  

r e m a i n s  o f  a n o t h e r  i n d i v i d u a l  were located i n  t h e  lower 

p a r t  o f  the s a m e  h e a r t h .  C a r b o n  f r o m  t h e  u p p e r  zcne of  t h e  

h o u s e  p r o d u c e d  a d a t e  of 560L75 B.P., w h i l e  wood f r o m  a 

s t o r a g e  p i t  j u s t  o u t s i d e  the h o u s e  was d a t e d  290a70 B.P. 

A C-14 d a t e  o f  250170 B.P. was r e c e i v e d  f o r  material j u s t  

below the s u r f a c e  of p l a t f o r m  t2, v h i c h  a l s o  c o n t a i n e d  a b u r i a l ,  

a n d  c h a r c o a l  f r o m  p l a t f o r m  X43 d a t e d  t h e  o c c u p a t i o n  f l o o r  

t o  24000 B . P .  ( F l a d m a r k  1974: 20). B o t h  p l a t f o r m s  t 2  a n d  $43 

are p a r t  o f  the n o r t h e r n  h o u s e  c l u s t e r .  

A p p r o x i m a t e l y  6200 r e c o r d e d  a r t i f a c t s  i n c l u d e  f a u n a l  r e m a i n s  

a n d  u n m o d i f i e d  l i t h i c  d e b i t a g e  a s  well as  * t o o l s v  [ F l a d m a r k  

1974: 15). O n l y  3 E u r o p e a n  a r t i f a c t s  were r e c o v e r e d .  

Fig .  6 i l l u s t r a t e s  r e l a t i v e  c h r o n o l o g i e s  f o r  5 of t h e  

sites d e s c r i b e d  a b o v e .  A p o s s i b l e  e a r l i e r  o c c u p a t i o n  is 

i n d i c a t e d  by A l b e r t a  a n d  S c o t t s b l u f f / E d e n - l i k e  

p o i n t s  i n  s u r f a c e  c o l l e c t i o n s  from t h e  P r a s e r  Lake 

a n d  S t u a r t  L a k e  a r e a s  (Donahue  1975: 4 9 ) .  However ,  i n  terms 

of e x c a v a t e d  c o m p o n e n t s ,  t h e  d a t e s  3850 A 140 B.P. a n d  3980 

A 100 B.P. f r o m  T e z l i  and Punchaw L a k e  reflect t h e  e a r l i e s t  

o c c u p a n c y  of t h e  l a r g e s t  h a b i t a t i o n  s i t e s  d i s c o v e r e d  
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SO f a r  i n  t h e  r e g i o n .  A t  this e a r l y  d a t e  t h e  T e z l i  s i t e  

o c c u p a n t s  c o n s t r u c t e d  a p i t  h o u s e  w h i l e  t h e  i n h a b i t a n t s  of 

punchaw Lake p l a c e d  a b u r i a l  b e n e a t h  t h e  h e a r t h  of a s u r f a c e  

d w e l l i n g .  T h i s  may only be a f u n c t i o n a l  d i f f e r e n c e ,  

r e f l e c t i n g  u s e  o f  t h e  s i t e s  d u r i n g  d i f f e r e n t  s e a s o n s ,  o r  may 

r e p r e s e n t  d i f f e r e n c e s  i n  c u l t u r a l  t r a d i t i o n .  

T h e  T e z l i  h o u s e  p i t s  were r e - o c c u p i e d  o c c a s i o n a l l y  u n t i l ,  

a b o u t  600 y e a r s  a g o ,  w h i l e  t h e  u p p e r  z o n e  o f  t h e  m u l t i - c o m p o n e n t  

h o u s e  platform a t  Punchaw L a k e  i s  a b o u t  560 y e a r s  o l d .  

~ p p r o x i a a t e l y  c o n t e m p o r a n e o u s  w i t h  t h e s e  s e q u e n c e s  o f  o c c u p a t i o n  

was t h e  c o n s t r u c t i o n  o f  a p i t  h o u s e  o n  N a t a l k u z  L a k e  a t  546 B.C. 

C-14 d a t e s  on  several f e a t u r e s  a t  Punchau L a k e  s u g g e s t  a 

major o c c u p a t i o n  o f  t h e  s i t e  a r o u n d  A. D. 1700 ( F l a d r a r k  1974: 

21)  . s i m i l a r l y ,  d a t e d  s u r f  ace o c c u p a t i o n s  i n d i c a t e  

a c t i v i t y  a t  the T e z l i  s i t e  a r o u n d  t h e  same time. 

C o n s i d e r i n g  t h a t  e t h n o g r a p h i c  r e p o r t s  p l a c e  t h e  Carrier a t  

t h e  C h i n l a c  a n d  U l k a t c h o  s i tes  and  i n  the v i c i n i t y  o f  Punchaw 

L a k e  a s  e a r l y  a s  1793, i t  is s a f e  t o  a s s u m e  c o n t i n u i t y  b e t w e e n  

t h e  l a t e  p r e h i s t o r i c  o c c u p a t i o n s  a n d  t h e  h i s t o r i c  p e r i o d .  
1 

C u l t u r e  h i s t o r i c a l  i n t e r p r e t a t i o n s  i n  t h e  c e n t r a l  i n t e r i o r  

h a v e  been b a s e d  p r i m a r i l y  o n  3 a r c h a e o l o g i c a l  features: 

1) h o u s e  s t y l e s ,  2) t h e  p r e s a n c e  o r  a b s e n c e  o f  a n i c r o b l a d e  

i n d u s t r y ,  a n d  3) p r o j e c t i l e  p o i n t  s t y l e s .  B o r d e n  observed a 



s t r i k i n g  d i f f e r e n c e  b e t w e e n  t h e  546 B.C.  ' p i t  h o u s e '  c o m p o n e n t  

c o n t a i n i n g  m i c r o b l a d e s  a n d  l a r g e  r h y o l i t e  t o o l s  a t  N a t a l k u z  

Lake a n d  t h e  s u b s e q u e n t  'Carriert  s u r f a c e  o c c u p a t i o n  t h e r e  

a n d  a t  C h i n l a c ,  a n d  c o n c l u d e d  t h a t  t h e  e a r l y  c o m p o n e n t  was 

l e f t  b y  a  g r o u p  l a t e r  d i s p l a c e d  by i n v a d i n g  A t h a p a s k a n s  

(Borden 1952: 39). I n  f a c t ,  i n  t e r a s  of a r t i f a c t s  t h e  

N a t a l k u z  Lake h o u s e  p i t  is a n o m a l o u s  ainong a l l  

a s s e m b l a g e s  from t h e  r e g i o n .  Borden  l a t e r  r e v i s e d  

h i s  i n t e r p r e t a t i o n  t o  s u g g e s t  t h a t  A t h a p a s k a n s  b r o u g h t  

m i c r o b l a d e s  t o  t h e  p l a t e a u  d u r i n g  t h e  t e r m i n a l  P l e i s t o c e n e  

(Borden 1969) . 

Donahue p r e f e r s  t o  e m p h a s i z e  ' c u l t u r a l  s t a b i l i t y '  a t  t h e  

T e z l i  s i t e ,  r e p r e s e n t e d  i n  b r o a d  t e r n s  b y  p i t  h o u s e  

c o n s t r u c t i o n  a n d  a r i v e r i n e  o r i e n t a t i o n ,  a l t h o u g h  t h i s  would 

n o t  p r e c l u d e  a  g r a d u a l  a s s i m i l a t i o n  of i n v a d i n g  

A t h a p a s k a n s  (Donahue 1975: 55). He sees s t r o n g  p a r a l l e l s  

i n  p r o j e c t i l e  p o i n t  s e q u e n c e s ,  p i t h o u s e  d w e l l i n g s ,  and 

s u b s i s t e n c e  p a t t e r n s  b e t w e e n  t h e  c e n t r a l  a n d  s o u t h e r n  

p l a t e a u s  a n d  t h e  C o l u m b i a  p l a t e a u ,  w h i l e  a  d i s t i n c t l y  

d i f f e r e n t  c u l t u r a l  p a t t e r n  d e v e l o p e d  i n  n o r t h e r n  B r i t i s h  

Columbia  (Donahue 1975:  53-54) .  

Helmer p r o p o s e s  e x a c t l y  t h e  o p p o s i t e  a f f i l i a t i o n s  (1976: 

33-34). He b e l i e v e s  t h a t  t h e  s o u t h e r n  i n t e r i o r  s e q u e n c e  a s  

defined a t  ~ o c h n o r e - ~ e s i k e p  s h o w s  l i t t l e  s i m i ~ a r i t y  t o  t h e  



c e n t r a l  i n t e r i o r ,  w h i l e  there  are s t r o n g  c o r r e l a t i o n s  b e t w e e n  

p o i n t s  from t h e  c e n t r a l  i n t e r i o r  a n d  s i tes  i n  

n o r t h e r n  B.C. a n d  t h e  Yukon ( s p e c i f i c a l l y  t h e  C a l l i s o n  s i t e  

and t h e  Taye L a k e  p h a s e ) .  

 either h o u s e  s t r u c t u r e s  n o r  m i c r o b l a d e s  are  v e r y  r e l i a b l e  

i n d i c a t o r s  o f  c u l t u r a l  r e l a t i o n s h i p s  i n  t h i s  area. I n  t h e  

e a r l i e s t  d a t e d  c o m p o n e n t s  b o t h  h o u s e  p i t s  a n d  s u r f a c e  

d w e l l i n g s  a r e  r e p r e s e n t e d ,  a n d  b o t h  t y p e s  o f  s t r u c t u r e s  are  

r e p o r t e d  e t h n o g r a p h i c a l l y ,  a l t h o u g h  t h e r e  is some  d e b a t e  

c o n c e r n i n g  t h e i r  s i g n i f i c a n c e ,  O v e r  63 g h o u s e p i t s l  h a d  b e e n  

recorded i n  surveys by 1975, r e p r e s e n t i n g  a b o u t  15% o f  t h e  

t o t a l  number  o f  a r c h a e o l o g i c a l  sites i n  t h e  area. 

P l i c r o b l a d e s  a n d  cores were f o u n d  i n  t h e  e a r l y  c o m p o n e n t  a t  

N a t a l k u z  Lake, a t  ~ e z l i ,  a n d  a t  U l k a t c h o ,  a l t h o u g h  D o n a h u e  

c o n s i d e r s  t h e m  a n  e a r l y  m a n i f e s t a t i o n  i n t r u s i v e  i n  

t h e  s i t e s .  A few microblades, b u t  n o  cores, were a l s o  f o u n d  a t  

Punchaw L a k e ,  a n d  they h a v e  a l s o  b e e n  r e p o r t e d  i n  l a t e  c o n t e x t s  

on  t h e  n e a r b y  c h i l c o t i n  P l a t e a u  ( u i l o e t h  1971: 2 ) .  W h i l e  t h e  

a s s o c i a t i o n  of a m i c r o l i t h i c  i n d u s t r y  w i t h  l a t e  c o m p o n e n t s  

may be t e n u o u s ,  t h e  p o i n t  t o  b e  made is  t h a t  m i c r o b l a d e s  are  

n e i t h e r  common n o r  p l e n t i f u l  a t  a n y  o f  t h e  s i tes .  A l t h o u g h  

Donahue (1975: 36) c o n c l u d e s  t h a t  m i c r o b l a d e s  ware n o t  i n  

use a f t e r  2400 B,C.,  h i s  i n i t i a l  h y p o t h e s i s  t h a t  m i c r o b l a d e s  

p l a y e d  a n  i n s i g n i f i c a n t  r o l e  a f t e r  2400 B.C. seems more  



a p p l i c a b l e ,  T h e  e x c a v a t e d  s i t e s  i n  the c e n t r a l  p l a t e a u  so  

f a r  o f f e r  n o  e v i d e n c e  f o r  e v a l u a t i n g  t h e o r i e s  of t h e  o r i g i n  o r  

s p r e a d  o f  m i c r o b l a d e  t e c h n o l o g y .  T h e  most p r o f i t a b l e  d i r e c t i o n  

f o r  c u l t u r e  h i s t o r i c a l  r e s e a r c h  may b e  d e t a i l e d  c o m p a r i s o n  of 

w h o l e  a r t i f a c t  a s s e m b l a g e s ,  i n c l u d i n g  p r o j e c t i l e  p o i n t s ,  

To  s u m ~ a r i z e ,  the ear l i es t  o c c u p a t i o n s  i n  t h e  c e n t r a l  

i n t e r i o r  may be r e p r e s e n t e d  by a few s u r f a c e  c o l l e c t e d  P l a n o -  

like p o i n t s .  D a t e d  p r e h i s t o r i c  c o m p o n e n t s  s p a n  t h e  p e r i o d  

2404 B.C. t o  A.D. 1710, a n d  a t  1 s i t e  a t  l e a s t ,  t h e r e  

is n o  e v i d e n c e  f o r  a b r u p t  p o p u l a t i o n  r e p l a c e m e n t  d u r i n g  

t h i s  p e r i o d .  

P r o j e c t i l e  p o i n t s ,  a s  i l l u s t r a t e d  i n  t h e  l i t e r a t u r e  a n d  a s  

d e s c r i b e d  by Donahue  (1975: 5 4 )  a n d  B e l n e r  (1976: 32)  show a 

g e n e r a l  p r o g r e s s i o n  f r o m  l a n c e o l a t e ,  l a r g e  s t e m m e d ,  a n d  l a r g e  

u n b a r b e d  c o r n e r  n o t c h e d  s h a p e s ,  t o  b a r b e d  c o r n e r  n o t c h e d  a n d  

l a r g e  s i d e  n o t c h e d  p o i n t s ,  t o  t h e  v e r y  small s i de  n o t c h e d  a n d  

s m a l l  s temmed arrow p o i n t s  o f  t h e  h i s t o r i c  p e r i o d .  A l t h o u g h  

i t  is d i f f i c u l t  t o  j u d g e  f r o m  i l l u s t r a t i o n s ,  l a r g e  s i d e  

n o t c h e d  p o i n t s  may a p p e a r  a t  ~ e z l i  by 1 8 7 5  B.P., w h i l e  small 

s i d e  n o t c h e d  p o i n t s  d o  n o t  o c c u r  u n t i l  a f t e r  1 4 6 2  B.P.  

C u l t u r a l  c o n t i n u i t y ,  r e p r e s e n t i n g  Carrier  o c c u p a t i o n  , is 

i n f e r r e d  f r o m  a b o u t  A , D .  1700 t o  t h e  h i s t o r i c  p e r i o d ,  and 

i s  r e p r e s e n t e d  by c o m p o n e n t s  f r o m  a t  l e a s t  4 sites. 



The second p a r t  of t h i s  t h e s i s  p r e s e n t s  the r e s u l t s  of 1 

s e a s o n  of a r c h a e o l o g i c a l  f i e l d  work a t  t h e  Punchaw Lake s i t e .  

C h a p t e r  3 c o n t a i n s  a de scr ip t ion  of t h e  a r c h a e o l o g i c a l  d e p o s i t  

beginning w i t h  the s o i l  matrix,  and f o c u s e s  o n  a summary of 

t h e  lithic a r t i f a c t s ,  i n c l u d i n g  4 c a t e g o r i e s  of a t t r i b u t e s :  

1) raw m a t e r i a l ,  2)  t echno logy ,  3) form, and 4) f u n c t i o n .  

C h a p t e r  4 c o n s i d e r s  t h e  nature of the s i t e  occupation i n  terms 

of s i t e  a c t i v i t i e s  and t e m p o r a l  c h a n g e .  C h a p t e r  5 c o m p a r e s  

t h i s  o c c u p a t i o n  to o t h e r  s i t e s  t o  p l a c e  i t  i n  r eg iona l  

p e r s p e c t i v e .  Chapter 6 summarizes t h e  p r o j e c t  r e s u l t s .  



This c h a p t e r  d e s c r i b e s  t h e  a r c h a e o l o g i c a l  d e p o s i t .  
I 

The  f i r s t  p a r t  o u t l i n e s  s o i l  s t r a t i f i c a t i o n ,  c u l t u r a l  

f e a t u r e s ,  a n d  n o n - l i t h i c  a r t i f a c t s  s u c h  a s  f a u n a l  r e m a i n s .  

The  s e c o n d  p a r t  d e s c r i b e s  l i t h i c  a r t i f a c t s  r e c o v e r e d  f r o m  

E x c a v a t i o n  Area C. 

T h e  o r i g i n a l  p u r p o s e  of o u r  work a t  Punchaw L a k e  was  t o  

i n v e s t i g a t e  t h e  l a r g e r  c l u s t e r  o f  h o u s e  p l a t f o r m s  l o c a t e d  a t  

t h e  n o r t h e r n  e n d  o f  t h e  s i t e  (Fig. 5 ) .  We w a n t e d  t o  

t e s t  w h e t h e r  the 2 main  c l u s t e r s  r e p r e s e n t e d  some k i n d  o f  

t e m p o r a l  o r  f u n c t i o n a l  d i c h o t o m y  i n  t h e  s i t e  o c c u p a t i o n ,  a n d  

we f e l t  t h a t  o n l y  total e x c a v a t i o n  of s e v e r a l  p l a t f o r m s  

would  p r o v i d e  a d e q u a t e  c o m p a r a t i v e  d a t a  ( W i l s o n  and Helmer 

1974: 4 ) .  We c h o s e  4 c l o s e l y  a s s o c i a t e d  p l a t f o r m s  f r o m  

t h e  c e n t e r  o f  t h e  l a r g e  c l u s t e r  ( o r i g i n a l l y  l a b e l l e d  p l a t f o r m s  

#13,1U,15 ,  a n d  16) a n d  we d e s i g n a t e d  t h i s  s e c t i o n  of t h e  

s i t e  E x c a v a t i o c  Area  'C1 .  T h i s  r e p o r t  d e a l s  o n l y  w i t h  

materials r e c o v e r e d  f r o m  t h i s  area of t h e  s i t e .  

An i n i t i a l  s u r f a c e  c o n t o u r  map o f  E x c a v a t i o n  Area ' C '  

r e v e a l e d  t h a t  t h e r e  mere a c t u a l l y  o n l y  2 f l a t  ' b e n c h e s 1  o f  

i r r e g u l a r  o u t l i n e  f o l l o w i n g  t h e  c u r v e  o f  the h i l l s i d e  

(F ig .  7 ) .  S u b s e q u e n t  e x c a v a t i o n  a l s o  f a i l e d  t o  p r o v i d e  

e v i d e n c e  o f  4 d i s t i n c t  p l a t f o r m s ,  a n d  t h i s  i n t e r p r e t a t i o n  



F i R s l  Excavation Area C 
Contour Interval 2 0  cm, 

Excavat ion Uni t  a 
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Fig. 7 .  Excavation Area C - surface features. 



was e v e n t u a l l y  d r o p p e d  i n  f a v o r  of 2 p o s s i b l e  o c c u p a t i o n  

a r e a s ,  d e s c r i b e d  be low.  

Two x 2 m e x c a v a t i o n  u n i t s  were g r i d d e d  o v e r  E x c a v a t i o n  

Area ' C 1  w i t h  t h e  i n t e n t i o n  of c o m p l e t e l y  e x c a v a t i n g  t h e  

p l a t f o r m s  ( P l a t e  1B). U n f o r t u n a t e l y  we were f o r c e d  t o  

m o d i f y  this p l a n ,  a n d  c o m p l e t e d  e x c a v a t i o n  u n i t s  are 
I 

shown i n  P i g ,  7. A l l  c u l t u r a l  d e p o s i t s  were e x c a v a t e d  

by t r o w e l  a n d  s c r e e n e d  t h r o u g h  1/4#@ mesh ( P l a t e  2A) .  A 1 1  

i d e n t i f i a b l e  f a u n a l  m a t e r i a l s ,  s t o n e  t o o l s  a n d  l i t h i c  d e b i t a g e ,  

e x c e p t  u n m o d i f i e d  f l a k e s  s m a l l e r  t h a n  a b o u t  2 cm, were r e c o r d e d  

i n d i v i d u a l l y  o n  c o d e d  fo rms .  Small,  u n m o d i f i e d  f l a k e s ,  much 

of t h e  f a u n a l  m a t e r i a l ,  a n d  f i r e - b r o k e n  r o c k s  were r e c o r d e d  

p e r  10 cm l e v e l  of e a c h  p i t  a n d  mapped o n  l e v e l  d r a w i n g s .  



P h y s i c a l  S t r a t i g r a p h y  

S o i l s  i n  t h e  v i c i n i t y  o f  P u n c h a v  L a k e  a r e  of t h e  C h i l a k o  

S t o n y  S o i l  series d e v e l o p e d  o n  g l a c i a l  till u n d e r  

c o n i f e r o u s  f o r e s t ,  a n d  e x h i b i t  a G r e y  Wooded p r o f i l e  

d e v e l o p m e n t .  T h e  Grey Wooded g r o u p  i s  a s s o c i a t e d  w i t h  

l a k e s ,  s t r e a m s ,  muskeg,  a n d  h e a v y  f o r e s t  c o v e r  a n d  f o r m s  

o n e  of  t h e  d o m i n a n t  q r o u p s  o f  t h e  I n t e r i o r  P l a t e a u  ( F a r s t e d  

a n d  L a i r d  1954:  23,SO).  T h e  C h i l a k o  S t o n y  ser ies  p r o f i l e  

is c h a r a c t e r i z e d  by "a  light g r e y  A , a h a r d  n u c i f o r m  

s t r u c t u r e d  B ,  a n d  a g r e y  i n d u r a t e d  s u b s o i l n  ( P a r s t e d  a n d  

L a i r d  1 9 5 4 ) .  

T h e  E x c a v a t i o n  Area 'C' d e p o s i t  r e p r e s e n t s  a C h i l a k o  

series p r o f i l e  m o d i f i e d  b y  human a c t i v i t i e s  

on the sits. It c o n s i s t s  o f  3 c l e a r l y  d i s t i n g u i s h a b l e  

h o r i z o n s  ( P i g .  8, P l a t e  2B). On t h e  s u r t a c e  is a t h i n  

l a y e r  o f  humus, 5 cm o r  less d e e p ,  h o l d i n g  a d e n s e  mat of 

p l a n t  r o o t s .  Unde r  t h e  humus is a d a r k  o r g a n i c  

d e p o s i t  p r o d u c e d  by c u l t u r a l  a c t i v i t i e s .  It  

r a n g e s  f r o m  d a r k  r e d d i s h  brown t o  r e d d i s h  b rown  i n  c o l o r  

( n u n s e l l  2.5YR 2/4 t o  2 . 5 Y R  4 / 4 ) .  A l l  of t h e  a r t i f a c t s  

came f rom t h i s  z o n e ,  which v a r i e s  i n  t h i c k n e s s  f r o m  20-40  

crn. T h e  d a r k  ' g r e a s y *  c u l t u r a l  m a t r i x  h a s  a s s u m e d  t h e  



r o l e  of t h e  A h o r i z o n ,  a n d  materials  l e a c h i n g  from i t  have 

stained the a d j a c e n t  E h o r i z o n ,  wh ich  is c o m p a c t ,  b l o c k y ,  

a n d  light colored. T h e  e n r i c h e d  z o n e  is generally y e l l o w i s h  

r e d  ( H u n s e l l  5 Y R  4/8), w h i l e  the l i g h t  soil is p i n k i s h  w h i t e  

( M u n s e l l  SYR 8/2). T h e  s t r o n g  c o n t r a s t  b e t w e e n  the d a r k  
I 

c u l t u r a l  m a t r i x  a n d  the l i g h t  c u l t u r a l l y  sterile s u b - s o i l ,  w h i c h  

uas t e s t e d  t o  a d e p t h  of 80 cm b e l o w  s u r f a c e ,  p r o v i d e d  a c lear  

marker f o r  the v e r t i c a l  limits o f  e x c a v a t i o n .  

T e s t  p i t s  i n  3 p o s s i b l e  h o u s e  p l a t f o r m s  o u t s i d e  

E x c a v a t i o n  Area ' C '  ( P i y .  8) e x h i b i t  a r e l a t i v e l y  t h i n  

c u l t u r a l  m a t r i x  b e t w e e n  t h e  surface humus  and t h e  c u l t u r a l l y  

s t e r i l e  g r a v e l l y  s u b - s o i l .  I f  d e p t h  o f  c u l t u r a l  m a t r i x  i s  a n  

indication of t h e  d u r a t i o n  o r  f r e q u e n c y  o f  human o c c u p a t i o n ,  

i t  would  seem t h a t  h o u s a  p l a t f o r m s  i n  E x c a v a t i o n  Area ' C 8  

were o c c u p i e d  more  o f t e n  o r  f o r  a l o n g e r  p e r i o d  t h a n  some 

a d j a c e n t  p l a t f o r m s .  





c u l t u r a l  S t r a t i g r a p h y  

C u l t u r a l  d e p o s i t s  i n  E x c a v a t i o n  Area 'c' show no  o b v i o u s  

v e r t i c a l  s e p a r a t i o n  i n t o  o c c u p a t i o n  u n i t s .  However ,  we c a n  

a s s u m e  t h a t  t h e  t h i c k  cultural m a t r i x ,  c o n t a i n i n g  a h i g h  

dens i ty  o f  a r t i f a c t s ,  is n o t  t h e  p r o d u c t  o f  a s i n g l e  w i n t e r  o r  

spring o c c u p a t i o n  b y  1 f a m i l y ,  N a t u r a l  d e p o s i t i o n  i n  t h i s  

e n v i r o n m e n t  i s  slow, a n d  e v e n  s u c c e s s i v e  a n n u a l  o c c u p a t i o n s  

would  p r o b a b l y  n c t  l e a v e  d i s t i n c t l y  s t r a t i f i e d  c o m p o n e n t s .  

s i n c e  e t h n o g r a p h i c  a c c o u n t s  d e s c r i b e  Car r i e r  b a n d s ,  a n d  i n d e e d  

most g r o u p s  i n  t h e  i n t e r i o r ,  a s  m o b i l e  s e t t l e m e n t  u n i t s ,  i t  

seems most l i k e l y  t h a t  t h e  E x c a v a t i o n  A r e a  'C' d e p o s i t s  

r e p r e s e n t  d i s c o n t i n u o u s  r e - o c c u p a t i o n  o v e r  a p e r i o d  of many 

years. 

There is a s  much d i f f i c u l t y  i n  l o c a l i z i n g  o c c u p a t i o n  a r e a s  

h o r i z o n t a l l y  a s  t h e r e  i s  i n  s e p a r a t i n g  them v a r t i c a l l y .  

S t r a t i g r a p h y  d o e s  n o t  d e l i n e a t e  t h e  b o u n d a r i e s  of h o u s e  

~ l a t f o r m s ,  a n d  s t r u c t u r a l  f e a t u r e s  a re  c o n s p i c u o u s l y  a b s e n t ,  

O n l y  a few p o s t h o l e s  were e n c o u n t e r e d  and e x t e n s i v e  r o o t  

d i s t u r b a n c e  i n  t h e  t o p  10-15 cm of t h e  c u l t u r a l  m a t r i x  c a s t s  

d o u b t  on e v e n  these i d e n t i f i c a t i o n s .  T h i s  n e g a t i v e  e v i d e n c e  

i n d i c a t e s  t h a t  t h e  s t r u c t u r e s  b u i l t  i n  t h i s  a rea  d i d  n o t  

r e q u i r e  d e e p  p i t s  o r  m a s s i v e  s t r u c t u r a l  e l e m e n t s .  F l a d ~ a r k  

(1974:13) has s u g g e s t e d  t h a t  " l i g h t  s e l f - s u p p o r t i n g  A-frame 

s t r u c t u r e s ,  b a r k  or s k i n  c o v e t e d w  s u c h  a s  t h o s e  d e s c r i b e d  



e t h n o g r a p h i c a l l y  by n o r i c e  (1893), may h a v e  b e e n  c o n s t r u c t e d  

in E x c a v a t i o n  Area ' 8 ' .  If  t h e  a b s e n c e  o f  s t r u c t u r a l  f e a t u r e s  

i n  E x c a v a t i o n  Area @ C g  is n o t  a s a m p l i n g  p r o b l e m ,  it wou ld  

s u g g e s t  t h e  u s e  of  an  e v e n  less p e r m a n e n t  t y p e  o f  s t r u c t u r e ,  

s u c h  a s  s k i n  t e n t s  o r  l e a n - t o s .  

I n  t h e  a b s e n c e  of  s t r u c t u r a l  f e a t u r e s ,  d e p t h  o f  

c u l t u r a l  m a t r i x  may i n d i c a t e  a reas  m o s t  f r e q u e n t l y  c h o s e n  f o r  

o c c u p a t i o n .  A l t h o u g h  t h e  e v i d e n c e  is n o t  s t r o n g ,  t h e r e  are a t  
? 

l e a s t  2 a reas  o f  r e l a t i v e l y  d e e p  d e p o s i t ,  1 c e n t e r i n g  o n  

the s o u t h w e s t  h a l f  o f  t h e  e x c a v a t e d  a r sa ,  a n d  1 i n  the 

n o r t h e a s t .  T h i s  d i v i s i o n  is s u p p o r t e d  by t h e  s u r f a c e  c o n t o u r  

map, where t h e  2 e l o n g a t e d  @ b e n c h e s 8  c o r r e s p o n d  t o  

p r o p o s e d  o c c u p a t i o n  a reas  ( F i g .  7 ) .  T h e r e  a i s o  a p p e a r  

t o  b e  several d i s r u p t i o n s  i n  s t r a t i g r a p h i c  p r o f i l e s  i n  

the s u q g e s t e d  b o u n d a r y  area. T h e  n a t u r e  o f  t h e  h o u s e  p l a t f o r m  

d e p o s i t  may b e s t  be  i l l u s t r a t e d  w i t h  p r o f i l e  d r a w i n g s  wh ich  

c r o s s c u t  t h e  E x c a v a t i o n  Area f r o m  n o r t h  t o  s o u t h  a n d  e a s t  t o  

west ( P i g s .  9 a n d  1 0 ) .  

C u l t u r a l  F e a t u r e s  

Seven c u l t u r a l  f e a t u r e s ,  c o n s i s t i n g  o f  v a r i o u s  

c o n f i g u r a t i o n s  of f i r e - b r o k e n  r o c k ,  b o n e ,  and p i t s  o r  

d e p r e s s i o n s ,  were i d e n t i f i e d  i n  E x c a v a t i o n  Area C. After a 

brief d i s c u s s i o n  of t h e i r  c o n s t i t u e n t  e l e m e n t s ,  e a c h  f e a t u r e  

w i l l  bs d e s c r i b e d  i n d i v i d u a l l y .  



pig. 9, North - S o u t h  stratigraphic profile of 
Excavat ion  Area C. 
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IT rig. 10. E a s t  - West s t r a t i g r a p h i c  p r o f i l e  o f f  
Excavation Area C. 



A c o n s i d e r a b l e  a m o u n t  o f  f i r e - b r o k e n  r o c k  was f o u n d  i n  a l l  

e x c a v a t e d  p i t s .  D e n s i t y ,  p l o t t e d  i n  50 x 50 cn h o r i z o n t a l  

u n i t s ,  r a n g e s  f r o n  0 t o  44  f r a g m e n t s  p e r  u n i t ,  w i t h  a n  a v e r a g e  

o f  11. T h e  c o a r s e  g r a n i t i c  c o b b l e s  are p r o b a b l y  from 

n e a r b y  T a k o  Creek. Hany f r a g m e n t s  from t h e  s i t e  a re  b l a c k e n e d  

a n d  show s c a r s  o f  t h e r m a l  f r a c t u r e ,  s u g g e s t i n g  t h e y  were u s e d  

d i r e c t l y  i n  f i r e s .  I t  is a l s o  p o s s i b l e  t h a t  some were u s e d  a s  

b o i l i n g  s t o n e s ,  t h e n  d i s c a r d e d  w i t h i n  t h e  h o u s e  s t r u c t u r e s .  

T h e r e  a r e  4 c l u s t e r s  o f  f i r e - b r o k e n  r o c k ,  where d e n s i t y  

e x c e e d s  19 f r a g m e n t s  in each of s e v e r a l  a d j a c e n t  50 x 50 cn 

u n i t s .  Each c l u s t e r  r e p r e s e n t s  a c u l t u r a l  f e a t u r e .  However ,  

f i r e - b r o k e n  rock i s  n o t  l i m i t e d  t o  t h e  a r e a s  o f  c o n c e n t r a t i o n ;  

f r a g m e n t s  are s c a t t e r e d  i n  a n  a p p a r e n t l y  random m a n n e r  t h r o u g h  

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

q u a n t i t y  of f i r e - b r o k e n  rock f r a g m e n t s ,  i t  seems likely t h a t  

many f i r e  a n d  f o o d  p r o c e s s i n g  a reas  o n c e  e x i s t e d  wh ich  l a t a r  

became  s c a t t e r e d .  

P a u c a l  r e m a i n s  were a l s o  r e c o v e r e d  f r o m  a l l  e x c a v a t i o n  

u n i t s .  A p p r o x i m a t e  d e n s i t i e s  range f r o m  0 t o  117 f r a g m e n t s  par 

50 x 50 cm u n i t ,  w i t h  a n  a v e r a g e  d e n s i t y  o f  10. Much of t h e  

b o n e  was i n  s m a l l  b u r n e d  f r a q m e n t s ,  a l l o w i n g  it t o  b e  p r e s e r v e d  

b u t  m a k i n g  i d e n t i f i c a t i o n  a l m o s t  i m p o s s i b l e .  T a b l e  V I  p r e s e n t s  

a  p r e l i m i n a r y  s p e c i e s  list c o m p i l e d  b y  J. D r i v e r .  P l o t s  o t  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 a u n a l  material  i n d i c a t e  3 a r e a s  



T a b l e  V I .  P r e l i m i n a r y  f a u n a l  i d e n t i f i c a t i o n  
  river: p e r s .  comm., 1 9 7 6 ) .  
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of  c o n c e n t r a t i o n ,  where  density e x c e e d s  19 f r a g m e n t s  p e r  

50 x 5 0  cm u n i t .  Each c o n c e n t r a t i o n  is  r e l a t e d  t o  1 o f  t h e  

c u l t u r a l  f e a t u r e s  d e s c r i b e d  below. 

F s a t u r e  1. ( F i g .  1 1 )  

Typs: c o n c e n t r a t i o n  of f i r e - b r o k e n  r o c k  

L o c a t i o n :  H o r i z o n t a l - N  16.00-16.50, E 12.00-13.00 

V e r t i c a l - 1 0  t o  3 0  cm be low s u r f a c e  (d.b.s.) 

D e s c r i p t i o n :  a b o u t  100  f i r e - b r o k e n  rock f r a g m e n t s  

c l u s t e r e d  i n  a 1  x 1 m a r e a .  T h e i r  

c o m p a c t  d i s t r i b u t i o n  s u g g e s t s  e i t h e r  a 

r e s t r i c t e d  f i r e  area o r  a s t r u c t u r a l  boundary .  

F e a t u r e  2. ( F i g .  1 1 ;  P l a t e  3A) 

Type: c o n c e n t r a t i o n  o f  f i r e - b r o k e n  r o c k  

L o c a t i o n :  H o r i z o n t a l - N  18.00-20.00, E 12.25-14.00 

V e r t i c a l - s u r f a c e  t o  20 cm d. b.s.  

D e s c r i p t i o n :  t h i s  c o n c e n t r a t i o n  o f  f i r e - b r o k e n  rock may 

be e n v i s i o n e d  a s  2 o v e r l a p p i n g  c l u s t e r s ;  t h e s e  

clusters h a v e  s l i g h t l y  d i f f e r e n t  d i s t r i b u t i o n s  

when p l o t t e d  i n  1 0  cm v e r t i c a l  l e v e l s .  I n  t h e  

u p p e r  l e v e l  ( s u r f a c e  t o  10 cm d.b.s.) t h e r e  a r e  

a p p r o x i m a t e l y  170 r o c k  f r a g m e n t s  i n  t h e  area 

W 18.00-19.40, E 12.25-14.00 a n d  their 

c o n f i g u r a t i o n  s u g g e s t s  a  boundary  a l o n g  t h e  

n o r t h e r n  e d g e  o f  t h e  c l u s t e r .  T h i s  may 
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f i g .  11. Location of cultural features. 



c o r r e s p o n d  t o  a s t r u c t u r a l  f e a t u r e  d u r i n g  a 

l a t e r  s i t e  o c c u p a t i o n .  I n  s u p p o r t  o f  this 

i n t e r p r e t a t i o n ,  t h e  d i s t r i b u t i o n  of f a u n a l  

m a t e r i a l  i n  t h i s  p i t  is a l so  c o n f i n e d  t o  t h e  

area s o u t h  o f  N 19 .25  a n d  c o r r e s p o n d s  c l o s e l y  

t o  t h e  d i s t r i b u t i o n  o f  f i r e - b r o k e n  r o c k  i n  t h e  

u p p e r  l e v e l .  I n  t h e  lower l e v e l  (10 t o  20 cm 

d.b .s . )  t h e r e  a r e  a b o u t  1 4 5  r o c k  f r a g m e n t s  

c l u s t e r e d  w i t h i n  t h e  area N 18.OO-2O.OO, E 

12.25-14.00.  

F e a t u r e  3. ( F i g .  1 1 )  

T y p e :  c o n c e n t r a t i o n  o f  f a u n a l  r e n a i n s  

L o c a t i o n :  H o r i z o n t a l - N  9.50-10.50,  E 4.25-6.00 

Vertical- 10-20  cm d.b.s. 

n e s c r i p t i o n :  a b o u t  1 5 0  b o n e  f r a g m e n t s  i n  a c l u s t e r  n o t  

a s s o c i a t e d  w i t h  f i r e -  b r o k e n  r o c k .  

F e a t u r e  4. ( F i g .  1 1 )  

Type: h e a r t h  

L o c a t i o n :  ~ o r i z o n t a l - N  11 .50-12 .00 ,  E 4.00-6.00 

V e r t i c a l -  s u r f a c e  t o  1 0  cm d . b . s .  

D e s c r i p t i o n :  t h e  h e a r t h  c o n s i s t s  o f  c o m b i n e d  c o n c e n t r a t i o n s  

o f  f i r e - b r o k e n  r o c k  a n d  f a u n a l  r e n a i n s  i n  a 

m a t r i x  f i l l e d  w i t h  many smal l  f r a g m e n t s  of wood 

c h a r c o a l .  A b o u t  1 0 0  f r a g m e n t s  of f i r e - b r o k e n  



r o c k  c l u s t e r  c o m p a c t l y  a l o n g  the e d g e  o f  the 

e x c a v a t i o n  u n i t  a n d  e x t e n d  n o r t h  i n t o  a n  un- 

e x c a v a t e d  u n i t .  T h e  c luster  of a b o u t  1 9 0  

k u r n e d  b o n e  f r a g m e n t s  is more r e s t r i c t e d  i n  

d i s t r i b u t i o n .  T h e  h e a r t h  was a p p a r e n t l y  

c o n s t r u c t e d  on a f l a t  g r o u n d  s u r f a c e ,  a n d  i s  

s i t u a t e d  w i t h i n  t h e  p r o p o s e d  s o u t h e r n  

o c c u p a t i o n  a r e a ,  

F e a t u r e  5. ( P i g .  1 1 ;  P l a t e s  4 A  a n d  4 B )  

Type:  h e a r t h  

L o c a t i o n :  H o r i z o n t a l - N  12 .75-14 .00 ,  E 10.00-12.00 

Vertical- 10-40 cm d.b .s ,  

D e s c r i p t i o n :  t h i s  h e a r t h  is t h e  most c o m p l e x  of t h e  c u l t u r a l  

f e a t u r e s .  I t  c o n s i s t s  o f  o v e r l a p p i n g  c l u s t e r s  

of f i r e - b r o k e n  r o c k  a n d  b u r n e d  b o n e  i n  a n d  

a b o v e  a c i r c u l a r  d e p r e s s i o n .  T h e  p i t  o r  

d e p r e s s i o n ,  w h i c h  was r e s t r i c t e d  t o  t h e  lowest 

l e v e l s  of  t h e  h e a r t h  (20-40 cm d . b . s . ) ,  was 8 0  

cm w i d e  a n d  e x c a v a t e d  a b o u t  20  cm i n t o  t h e  

f l o o r .  T h e  p i t  c o n t a i n e d  a b o u t  1 0 0  l a r g e  

p i e c e s  o f  f i r e - b r o k e n  rock mixed  w i t h  a t  l e a s t  

4 0  bone f r a q m e n t s .  Above a n d  s l i g h t l y  t o  t h e  

west o f  t h e  p i t ,  i n  the . l o -20  cm debas. l e v e l ,  

about 1 7 0  f i r e - b r o k e n  r o c k  f r a q m e n t s  a n d  1 3 0  

b o n e  f r a q m e n t s  were c l u s t e r e d  i n  t h e  a rea  



N 12 .50 -13 .50 ,  E 8 .50-10.25.  A p p a r e n t l y  t h e  

e a r l i e s t  u s e  o f  t h e  h e a r t h  was a s s o c i a t e d  v i t h  

t h e  p i t ,  w h i l e  l a t e r  u s e s  were a s s o c i a t e d  w i t h  

f l a t  g r o u n d  s u r f a c e s .  ' 

F e a t u r e  6. ( F i g .  1 1 ;  P l a t e  3 B )  

Type: p i t  

L o c a t i o n :  H o r i z o n t a l - N  13 .50-14 .00 ,  E 9 .25-9.80 

V e r t i c a l -  20-30 cm d.b .s .  

D e s c r i p t i o n :  A s h a l l o w  o v a l  d e p r e s s i o n  a b o u t  5 0  c a  l o n g  a n d  

40  cm wide ,  b u t  o n l y  1 0  cm d e e p .  O n l y  a few 

r o c k  a n d  b o n e  f r a g m e n t s  a re  a s s o c i a t e d  with 

t h e  p i t ,  a n d  t h e r e  is no d e f i n i t e  e v i d e n c e  of 

its f u n c t i o n .  

F e a t u r e  7. 

Type: p o s s i b l e  b u r i a l  

L o c a t i o n :  n o  s p e c i f i c  p r o v e n i e n c e  

D e s c r i p t i o n :  f r a g m e n t s  o f  a human m a n d i b l e ,  s k u l l ,  r i b s ,  

c e r v i c a l  v e r t e b r a ,  a n d  u n i d e n t i f i e d  l i m b  b o n e s  

p r o b a b l y  r e p r e s e n t  1 m a t u r e  i n d i v i d u a l  ( D r i v e r :  

pers. comm. ) . The  b u r n e d  a n d  f r a g m e n t e d  

c o n d i t i o n  of  t h e  b o n e s  s u g g e s t s  c r e m a t i o n ,  

h o w e v e r  t h e y  were n o t  f o u n d  i n  a burial c o n t e x t  

b u t  were s c a t t e r e d  a n d  mixed  w i t h  h e a r t h  

d e p o s i t s .  



T o  s u a m a r l z e ,  the c u l t u r a l  m a t r i x  c o n s i s t e d  of a d a r k  

o r g a n i c  d e p o s i t  20-40 cm d e e p  c o n t a i n i n g  l a r g e  a m o u n t s  of 

f i r e - b r o k e n  r o c k  ar id b u r n e d  b o n e  f r a g m e n t s ,  a s  well a s  l i t h i c  

a r t i f a c t s .  I n  t h e  a b s e n c e  o f  s t r u c t u r a l  f e a t u r e s ,  t h e  g r o u n d  

c o n t o u r s  a n d  d e p t h  o f  c u l t u r a l  d e p o s i t  s u g g e s t  a t  l e a s t  2 areas 

o f  ' h a b i t u a l '  o c c u p a t i o n ,  e a c h  a s s o c i a t e d  w i t h  a h e a r t h .  T h e  

h i g h  d e n s i t y  o f  a r t i f a c t s ,  f i r e - b r o k e n  r o c k ,  a n d  f a u n a l  

m a t e r i a l ,  c o m b i n e d  w i t h  t h e  h o r i z o n t a l  s h i f t i n g  a n d  o v e r l a p  o f  

c o n c e n t r a t i o n s ,  g i v e s  t h e  i m p r e s s i o n  o f  a l o n g  series o f  

o c c u p a t i o n s  d u r i n g  w h i c h  s h e l t e r s  o r  s t r u c t u r e s  were t e m p o r a r y .  

/ 

S e v e n  c u l t u r a l  f e a t u r e s  were i d e n t i f i e d  i n  t h e  s i t e  d e p o s i t .  

T h e s e  i n c l u d e d  2 c o n c e n t r a t i o n s  of f i r e - b r o k e n  r o c k ,  1 

c o n c e n t r a t i o n  of f a u n a l  r e m a i n s ,  2 h e a r t h s  ( c o m b i n e d  c l u s t e r s  o f  

r o c k  a n d  b u r n e d  b o n e  f r a g m e n t s ) ,  1 small  p i t ,  a n d  a p o s s i b l e  

c r e m a t i o n .  



A p p r o x i m a t e l y  7000 s t o n e  a r t i f a c t s  were r e c o v e r e d  f r o n  

~ x c a v a t i o n  Area # C 1 .  T h e i r  d e s c r i p t i o n  w i l l  b e  d i v i d e d  i n t o  

4 p a r t s ,  e a c h  d e a l i n g  w i t h  a s e p a r a t e  c a t e g o r y  of a t t r i b u t e s .  

T h e  4 c a t e g o r i e s ,  (1) R a w  Mater ial ,  (2) T e c h n o l o g y ,  (3) Form, 

a n d  ( 4 ) F u n c t i o r . ,  r e l a t e  t o  s e q u e n t i a l  d e c i s i o n s  made by  t h e  

t o o l  m a k e r ,  a s  o u t l i n e d  i n  C h a p t e r  1. 
I 

It s h o u l d  be n o t e d  t h a t  a d i f f e r e n t  t y p o l o g y  may b e  

c o n s t r u c t e d  u s i n g  e a c h  o f  t h e  c a t e g o r i e s  of a t t r i b u t e s .  

A raw material t y p o l o g y  was created  b y  d i s t i n g u i s h i n g  the 

s e v e r a l  k i n d s  o f  s t o n e  r e c o v e r e d  f r o m  E x c a v a t i o n  Area C. 

A s e c o n d  t y p o l o g y  b a s e d  o n  t e c h n o l o g i c a l  s t a g e s  was e s t a b l i s h e d  

by r e g r o u p i n g  a r t i f a c t s  a c c o r d i n g  t o  i n d u s t r y  - f l a k i n g  o r  

q r i n d i n g .  w i t h i n  e a c h  i n d u s t r y ,  a r t i f a c t s  were s u b d i v i d e d  

a c c o r d i n g  t o  t h e i r  d e g r e e  o f  n o d i f  i c a t i o n .  T h e  s t o n e  f l a k i n g  

i n d u s t r y  a t  E x c a v a t i o n  Area C i s  g r a p h i c a l l y  s u m m a r i z e d  i n  

P i g .  12 ,  w h e r e  arrows r e p r e s e n t  p r e s u m e d  d e c i s i o n s  a n d  a c t i o n s  

of  the s t o n e w o r k e r .  

A t h i r d  t y p o l o g y ,  of a r t i f a c t  form, was created f o r  t h e  

smaller g r o u p  o f  m o d i f i e d  f o r m e d  too l s .  S i n c e  rau material  a n d  

n a n u f  a c t u r i n g  t e c h n i q u e  l i m i t  t h e  f i n i s h e d  s h a p e  of t o o l s ,  

f o r m e d  a r t i f a c t s  were d i v i d e d  by industry - f l a k i n g  o r  q r i n d i n g .  
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Flaked s t o n e  t o o l s  were t h e n  s u b d i v i d e d  i n t o  u n i f a c i a l  a n d  

b i f a c i a l  g r o u p s .  U s i n g  t h i s  o r g a n i z a t i o n  a s  a bas is ,  t h e  

t o o l s  were g r o u p e d  i n t o  f o r m a l  c lasses  u s i n g  a t t r i b u t e s  of 

s h a p e  a n d  size. D i f f e r e n t  s t a g e s  of m a n u f a c t u r e  were 

a c c o m o d a t e d  f o r  a l l  classes by  i n c l u d i n g  s e p a r a t e  c a t e g o r i e s  

fcr p r e f o r m s  a n d  b r o k e n  t o o l  f r a g m s n t s .  F i n a l l y ,  a f u n c t i o n a l  

t y p o l o g y  f o l l o w e d  t h e  same o u t l i n e  of f o r m a l  classes, s i n c e  it  

was f o u n d  t h a t  f u n c t i o n a l  a t t r i b u t e s  a r e  f a i r l y  c o n s i s t e n t  

w i t h i n  e a c h  f o r m a l  c l a s s .  

T h e  f i r s t  i m p o r t a n t  d e c i s i o n  made by t h e  t o o l m a k e r  uas the 

c h o i c e  o f  raw m a t e r i a l .  T h i s  c h o i c e  was a r c h a e o l o g i c a l l y  

e x a m i n e d  by i d e n t i f y i n g  raw materials  from t h e  s i t e  a n d  

a t t e m p t i n g  t o  t r a c e  t h e  s o u r c e  o f  e a c h  t y p e .  E i g h t  raw mate r i a l s  

a r e  o u t l i n e d  i n  T a b l e  VII. Basalt  is  by f a r  t h e  p r e d o m i n a n t  

r aw  m a t e r i a l ,  a c c o u n t i n g  f o r  91% of t h e  t o t a l  a s s e m b l a g e ;  o n l y  

6% of t h e  a r t i f a c t s  were c h e r t ,  1% o b s i d i a n ,  and 

r e m a i n i n g  t y p e s  ( s h a l e ,  q u a r t z i t e ,  s l a t e  a n d  s a n d s t o n e )  

a l t o g e t h e r  make u p  less  than 1% o f  t h e  a s s e m b l a g e .  A few 

a r t i f a c t s  were u n i d e n t i f i a b l e  b e c a u s e  t h e y  were b u r n e d .  



T a b l e  VII. Processing of raw materials .  

Bas a1 t 

O b s i d i a n  

C h e r t  

S h a l e  

Quartzite 

S l a t e  

S a n d s t o n e  

Other  

TOTAL 6971 6581 108 282  



A l a r g e  b a s a l t  q u a r r y  is l o c a t e d  a l o n g  t h e  B a e z a e k o  

R i v e r ,  a b o u t  60  km s o u t h w e s t  of P u n c h a v  Lake. Basal t  

c o b b l e s  ( b a s e b a l l  s i z e d  a n d  smaller) a re  p l e n t i f u l  t h e r e ,  

w h e r e  t h e y  h a v e  b e e n  r e d e p o s i t e d  b y  t h e  r i v e r ,  a n d  t h e  

q u a n t i t y  o f  b a s a l t  d e b i t a g e  s u g g e s t s  t h a t  t h e  l o c a l i t y  v a s  u s e d  

p r e h i s t o r i c a l l y  a s  a ' q u a r r y - w o r k s h o p 8  (Helmer a n d  W i l s o n  

1975) .  I t  is l i k e l y  t h a t  o t h e r  s imilar  b a s a l t  s o u r c e s  e x i s t  

closer t o  Punchaw Lake. C h e r t  o u t c r o p s  c a n  be s e e n  t o d a y  

a t  t h e  Blackwater R i v e r  Lower C r o s s i n g  o n l y  18 km s o u t h  

of P u n c h a v  Lake, a l t h o u g h  ~ u c h  of t h e  L h a a o l o g i c a l  s i te  

t h e r e  h a s  been o b l i t e r a t e d  by r e c e n t  r o a d w o r k ,  Q u a r t z i t e  

c o b b l e s  a r e  p l e n t i f u l  i n  r i v s r  b a r  d e p o s i t s  a l o n g  t h e  

B l a c k w a t e r  and P r a s e r  R i v e r s .  T h e r e  are  n o  r e c o r d e d  

s o u r c e s  i n  t h e  r e g i o n  f o r  s h a l e ,  s l a t e  o r  s a n d s t o n e .  

A l t h o u g h  t h e r e  is n o  way t o  d e t e r m i n e  w h e t h e r  a r t i f a c t s  f r o m  

t h e  P u n c h a v  L a k e  site were a c q u i r e d  from t h e s e  p a r t i c u l a r  

q u a r r i e s ,  i t  is  p o s s i b l e  t o  r e l i a b l y  l i n k  o b s i d i a n  a r t i f a c t s  

w i t h  t h e i r  s o u r c e s ,  u s i n g  X-ray  f l o u r e s c e n c e  ( N e l s o n  gh 

1975) .  F i f t e e n  o b s i d i a n  samples from E x c a v a t i o n  Area ' C '  were 

c o m p a r e d  t o  s a m p l e s  f r o m  known q u a r r i e s ,  a n d  a t t r i b u t e d  t o  3 

s o u r c e s ,  1 n e a r  A n a h i a  P a a k  a n d  2 i n  t h e  I l g a c h u z  M o u n t a i n s  

s o u t h w e s t  of Punchaw L a k e  ( N e l s o n :  p e r s .  comm.) . 

B a s a l t  was c l e a r l y  t h e  p r e f e r r e d  material  f o r  t o o l  

m a n u f a c t u r e  a t  t h e  s i t e .  T h e  t e x t u r e  o f  b a s a l t  f r o m  t h e  s i t e  



r a n g e s  f r o m  v e r y  c o a r s e ,  w i t h  many i n c l u s i o n s ,  t o  a v e r y  f i n e -  

g r a i n e d  v i t r e o u s  material .  I n  g e n e r a l ,  t h e  q u a l i t y  o f  b a s a l t  

s e l e c t e d  f o r  u s e  was g o o d ,  o f t e n  a p p r o a c h i n g  t h e  s m o o t h  

cwaxyl  c o n s i s t e n c y  o f  c h e r t ,  T h i s  may be c o n t r a s t e d  w i t h  a n  

e v a l u a t i o n  o f  I d a h o  b a s a l t  made  by a modern  s t o n e w o r k e r :  

B a s a l t s  a r e  t o u g h  a n d  r e q u i r e  f a s t ,  s h a r p ,  v e r y  
h a r d  b l o w s  a n d ,  b e c a u s e  i t  is g r a i n y ,  t h e  w o r k e r  
m u s t  make s l i g h t l y  s t r o n g e r  p l a t f  brms a n d  s t r i k e  
s l i g h t l y  f u r t h e r  b a c k  f r o m  t h e  m a r g i n  t h a n  o n  t h e  
g l a s s i e r  materials.. .The  work is s u b j e c t  t o  more 
b r e a k a g e ,  a n d  p a r t i c u l a r l y  t o  s t e p  f r a c t u r e s . .  . 
T h e  same r e m a r k s  a p p l y  w i t h  e v e n  g r e a t e r  t r u t h  f o r  
p r e s s u r e  f l a k i n g  w i t h  b a s a l t ,  w h i c h  is p a r t i c u l a r 1  y 
d i f f i c u l t  b e c a u s e  o f  the g r e a t e r  a m o u n t  o f  f o r c e  
n a c e s s a r y  t o  c a u s e  f r a c t u r e  ( B u c y  1974: 28) . 

A n o t h e r  c h o i c e  f a c i n q  t h e  s t o n e w o r k e r  c o n c e r n e d  t h e  u s e  o f  

e a c h  t y p e  o f  raw m a t e r i a l .  Basa l t  a r t i f a c t s  f r o m  E x c a v a t i o n  

Area 'C' r e p r e s e n t  t h e  f u l l  s e q u e n c e  of t o o l  m a n u f a c t u r e ,  

f r o m  p r i m a r y  d e c o r t i c a t i o n ,  t h r o u q h  core r e d u c t i o n ,  t o  f o r m e d  

t o o l s  a n d  t oo l  r e j u v e n a t i o n  a n d  r e s h a r p e n i n g .  B a s a l t  m u s t  

h a v e  b e e n  a c q u i r e d  as  c o b b l e s  a n d  c o m p l e t e l y  p r o c e s s e d  a t  

t h e  s i t e .  

A l t h o u g h  t h e y  were u s e d  much l ess  f r e q u e n t l y ,  t h e r e  is some 

i n d i c a t i o n  t h a t  o b s i d i a n  a n d  soae p i e c e s  o f  c h e r t  were a l s o  

fully p r o c e s s e d  a t  t h e  s i t e .  T a b l e  VII o u t l i n e s  t h e  f r e q u e n c y  

of d i f  f e r e n s  p r o c e s s i n g  s t a g e s  f o r  raw materials. 

D e c o r t i c a t i o n  f l a k e s  of b o t h  o b s i d i a n  a n d  c h e r t  were 



r e c o v e r e d ,  a n d  the p r o p o r t i o n  o f  u n m o d i f i e d  a n d  m o d i f i e d  

a r t i f a c t s  o f  c h e r t  is  c o m p a r a b l e  t o  that o f  b a s a l t .  

HowPver,  the p r o p o r t i o n  of o b s i d i a n  t o o l s  ( m o d i f i e d  f o r m e d )  

is c o n s i d e r a b l y  h i g h e r  t h a n  i n  b a s a l t .  Some o f  t h e  o b s i d i a n  

t o o l s  may h a v e  been m a n u f a c t u r e d  off  t h e  s i t e  o r  a c q u i r e d  

t h r o u g h  t r a d e ,  o r  p e r h a p s  o b s i d i a n  was u t i l i z e d  mere 

e f f i c i e n t l y  t h a n  b a s a l t .  I f  t h e  l a t t e r  was t r u e ,  fewer 

u n m o d i f i e d  f r a g m e n t s  ( d e b i t a g e )  o f  o b s i d i a n  w o u l d  be e x p e c t e d ,  

and  t h e y ,  a s  well a s  o b s i d i a n  t o o l s ,  w o u l d  p r o b a b l y  b e  smaller. 

T a b l e  VIII c o m p a r e s  t h e  r e l a t i v e  s i z e s  of b a s a l t  a n d  o b s i d i a n  

a r t i f a c t s ,  i n d i c a t i n g  t h a t  o b s i d i a n  a r t i f a c t s  a re  i n d e e d  

s m a l l e r ,  a n d  t h e  p r o p o r t i o n  o f  u n m o d i f i e d  f r a g m e n t s ,  a s  shown i n  

T a b l e  VTT, is s l i g h t l y  l o v e r  (82% o f  o b s i d i a n  a r t i f a c t s  a n d  95% 

of b a s a l t  a r t i f a c t s  a r e  u n m o d i f i e d ) .  T h e s e  f i g u r e s  s u p p o r t  t h e  

c o n c l u s i o n  t h a t  o b s i d i a n  was  u s e d  more e f f i c i e n t l y  t h a n  b a s a l t ,  

p e r h a p s  d u e  t o  i t s  r a r i t y .  

I n  c o n t r a s t ,  t h e  u s e  of 2 o t h e r  raw mate r i a l s  w a s  m o r e  

' l i m i t e d .  ~ u a r t z i t e  is f o u n d  i n  E x c a v a t i o n  Area ' C 1  o n l y  i n  the 

form o f  l a r g e  c o r t i c a l  s p a l l s  a n d  1 s a a l l  f l a k e  u n d o u b t e d l y  

d e r i v e d  from a  s p a l l .  T h e  l a c k  o f  m a n u f a c t u r i n g  d e b r i s  

i n d i c a t e s  t h a t  t h e  s p a l l s  were p r o d u c e d  away f r o m  t h e  s i t e .  

C o n s i d e r i n g  t h e  s i z e  a n d  w e i g h t  o f  t h e  r e q u i r e d  q u a r t z i t e  

b o u l d e r s ,  i t  seems l i k e l y  t h a t  the t o o l s  were m a n u f a c t u r e d  on 

t h ~  r i v e r b a n k s  w h e r e  b o u l d e r s  o c c u r  n a t u r a l l y .  



T a b l e  VlII. R e l a t i v e  s ize  of o b s i d i a n  and basa 
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It a r t i f a c t s .  

U N M O D I F I E D  ARTIFACTS 

S d d i n n - f i - ! - ~ 5 l l ,  i&zaA&-13-~-222L 

Length g) 18 ean 22  am 
U i d t h  ( X )  15 m m  21 i s m  
T h i c k n e s s  (T) 5 m m  5 mar 
Weight (x) 1.9 g r  2.9 gr 

FORMED T O O L S  (complete) 

44 m m  
14 m m  

T h i c k n e s s  ('ji) 4 m m  
Weight (x) 2.3 g r  



s i m i l a r l y ,  most of  t h e  16 s h a l e  f l a k e s  f o u n d  a t  t h e  site 

have a t  l e a s t  1 p o l i s h e d  s u r f a c e  i n d i c a t i n g  t h e y  are ce l t  

fragments. I n  fact, 6 of  t h e  f l a k e s  were reassembled 

i n t o  a fragmentary ce l t  a f t e r  t h e  m o d e l  of 1 c o m p l e t e  s p e c i m e n  

from t h e  s i t e .  The p r e p o n d e r a n c e  of finished too l s  again 

suggests tha t  ce l ts  were a a n u f a c t u r e d  away from the site, 

a l t h o u g h  some r e s h a r p e n i n g  may have t a k e n  p l a c e  t h e r e .  



T h e  term t e c h n o l o g y  e n c o m p a s s e s  a l l  d e c i s i o n s  f a c e d  by  

the s t o n e w o r k e r  i n  r e d u c i n g  raw m a t e r i a l  t o  a f i n i s h e d  form. 

~ n f o r m a t i o n  o n  p r e h i s t o r i c  s t o n e w o r k i n g  t e c h n i q u e s  comes from 3 

s o u r c e s :  1 )  e t h n o g r a p h i c  d e s c r i p t i o n ,  2) r e s e a r c h  c o n c e r n i n g  

mechanical principles o f  stone f r a c t u r e  ' ( c r a b t r e e  l 9 7 2 a ,  b; 

F a u l k n e r  1972;  S p e t h  1 9 7 2 ;  B o n n i c h s o n  1 9 7 4 ) ,  a n d  3) t h e  

e x p e r i m e n t a l  r e p l i c a t i o n  o f  s t o n e  t o o l s  ( C r a b t r e e  1966,1973;  

~ o r d e s  and  C r a b t r e e  1969, etc.) . However, most c u r r e n t  r e s e a r c h  

h a s  f o c u s e d  o n  f l i n t  a n d  o b s i d i a n ,  h e n c e  t h e  results may n o t  be 

d i r e c t l y  a p p l i c a b l e  t o  a b a s a l t  i n d u s t r y .  Some p r o b l e m s  i n  

d e f i n i n g  p r e h i s t o r i c  s t o n e w o r k i n g  t e c h n i q u e s  w i l l  b e  c o n s i d e r e d  

f o l l o w e d  by an  a r t i f a c t  t y p o l o g y  b a s e d  on t e c h n o l o g i c a l  s t a g e s .  

B e f o r e  a c t u a l l y  f l a k i n g  a c o r e ,  t h e  s t o n e v o r k e r  h a d  t h e  

o p t i o n  o f  p r e - t r e a t i n g  t h e  rock. E t h n o g r a p h i c  a c c o u n t s  r e p o r t  

t h a t  h e a t  t r e a t m e n t  o f  s t o n e  p r i o r  t o  too l  m a n u f a c t u r e  was 

w i d e l y  p r a c t i c e d  i n  N o r t h  America  (Hester 1972) .  E x p e r i m e n t s  

i n  t h e r m a l  a l t e r a t i o n  of c h e r t  and o b s i d i a n  i n d i c a t e  t h a t  h e a t  

treatment i m p r c v e s  t h e  w o r k a b i l i t y  o f  s i l i c i o u s  s t o n e  by 

removi  ng i n t e r s t i t i a l  w a t e r  f roa t h e  c r y s t a l  s t r u c t u r e  

(Crabtree 1972a: 4 ;  C r a b t r e e  a n d  B u t l e r  1964; P u r d y  197U: 51). 

After h e a t  t r e a t n e n t ,  t h e  rock w i l l  f r a c t u r e  more l i k e  g l a s s .  



P u r d y  s u g g e s t s  that s u c c e s s f u l l y  h e a t  t r e a t e d  c h e r t  may 

be r e c o g n i z e d  by i n c r e a s e d  l u s t e r  o f  f r a c t u r e  s u r f a c e s  ( i n  

c o n t r a s t  t o  d u l l  t e x t u r e  of t h e  o r i g i n a l  s u r f a c e )  a c c o m p a n i e d  

by  m i n o r  c h a n g e s  i n  c o l o r ,  However,  i f  t h e  c h e r t  is h e a t e d  o r  

c o o l e d  t o o  q u i c k l y ,  s u r f a c e  ( c r a z i n g *  qr e x p l o s i o n  may o c c u r  

( P u r d y  1974: U1,44) . 

T h e  p o s s i b i l i t y  t h a t  b a s a l t  a r t i f a c t s  were h e a t  t r e a t e d  

was  t e s t e d  e x p e r i a e n t a l l y .  The p u r p o s e  of t h e  tests was t o  

d e t e r m i n e  w h e t h e r  h e a t e d  b a s a l t  a l t e r s  i n  r e c o g n i z a b l e  

a n d  c o n s i s t e n t  p a t t e r n s ,  %a, w h e t h e r  h e a t e d  a r t i f a c t s  c a n  be 

i d e n t i f i e d ,  Test c o n d i t i c n s  and  r e s u l t s  a r e  o u t l i n e d  i n  

Append ix  A ,  A 1 1  r e s u l t s  i n d i c a t e  t h a t ,  even when heated t o  

e x t r e m e  t e m p e r a t u r e s  f o r  e x t e n d e d  t i n e  p e r i o d s ,  o r  u h e n  r a p i d l y  

h e a t e d  and c o o l e d ,  b a s a l t  a p p e a r s  u n a l t e r e d ,  S u r f a c e  co lor  a n d  

t e x t u r e  r e m a i n  u n c h a n g e d ,  a n d  n e i t h e r  s u r f a c e  ' c r a z i n g *  n o r  

h e a t  s p a l l s  o c c u r ,  T h u s  t h l z r e  a r e  n o  visual c r i t e r i a  u s e f u l  i n  

r e c o g n i z i n g  h e a t e d  b a s a l t  a r t i f a c t s ,  

T h e  n e x t  o p e r a t i o n  was r e d u c t i o n  of t h e  c o r e .  C r a b t r e e  

(1 972a:  8-17; 1973) o u t l i n e s  s e v e r a l  s t o n e w o r k i n g  t e c h n i q u e s  

s u c h  a s  a n v i l ,  d i r e c t  p e r c u s s i o n ,  i n d i r e c t  p e r c u s s i o n ,  p r e s s u r e  

f l a k i n g ,  etc.  H o w e v e r , i t  is d i f f i c u l t  t o  a r c h a e o l o g i c a l l y  

i d e n t i f y  v a r i o u s  t e c h n i q u e s  o f  p e r c u s s i o n  o r  p r e s s u r e ,  

e s p e c i a l l y  when t h e y  h a v e  b e e n  c o m b i n e d  t o  p r o d u c e  a  f i n i s h e d  

tool. 



It b a s  been p r o p o s e d  t h a t  by e x a m i n i n g  c e r t a i n  f l a k e  

c h a r a c t e r i s t i c s  (eg. s t r i k i n g  p l a t f o r n  size, v e n t r a l  l i p ,  and 

c o m p r e s s i o ! ?  rings) i t  is p o s s i b l e  t o  d e t e r m i n e  w h e t h e r  they 

were s t r u c k  w i t h  a h a r d  o r  s o f t  haamer  ( C r a b t r e e  1972a:  44; 

~ u c y  1974: 3 - 4 ) .  P r o p o s e d  h a r d  hammer t r a i t s  a r e  a  l a r g e  

s t r i k i n g  p l a t f o r m  which may be c r u s h e d ,  a p r o n o u n c e d  b u l b  of 

p e r c u s s i o n ,  s t r o n g  c o m p r e s s i o n  r i n g s ,  a n d  no l i p  on t h e  v e n t r a l  

s u r f a c e ,  w h i l e  s o f t  hammer f l a k e s  may b e  i d e n t i f i e d  by a  small  

striking p l a t f o r m  t h a t  is n o t  c r u s h e d ,  a  ' d i f f u s e '  b u l b  o f  

p e r c u s s i o n ,  s u b d u e d  c o m p r e s s i o n  r i n g s ,  a n d  a  v e n t r a l  l i p .  

T h e s e  p r o p o s e d  d i a g n o s t i c  a t t r i b u t e s  were t e s t e d  

e x p e r i m e n t a l l y  by c o m p a r i n g  a s a m p l e  of b a s a l t  h a r d  hammer 

f l a k e s  t o  a  s a m p l e  o f  s o f t  hammer f l a k e s  from t h e  same raw 

material (the r e s u l t s  a t e  summar ized  i n  Appendix B)  . It was 

f o u ~ d  t h a t  a v e n t r a l  l i p ,  p r o n o u n c e d  c o m p r e s s i o n  r i n g s ,  and 

' s h e a r i n q g  of t h e  b u l b  o f  p e r c u s s i o n  o c c u r  e q u a l l y  cften on 

h a r d  and s o f t  hammer f l a k e s ,  while s t r i k i n g  p l a t f o r m  l e n g t h  

and w i d t h  v a r y  more w i t h  t h e  a b s o l u t e  size o f  t h e  flake than 

with hammer t y p e .  P l a t f o r m  c r u s h i n g ,  which  o c c u r r e d  o n  63% of  

h a r d  hammer f l a k e s  and 43% o f  s o f t  h a r m e r  f l a k e s ,  is t h e  o n l y  

v a r i a b l e  t o  s h o v  a  s t a t i s t i c a l  r e l a t i o n s h i p  t o  h a a m e r  t ype .  

It s h o u l d  b e  n o t e d  t h a t  t h e s e  t e s t s  d e a l t  o n l y  w i t h  s e c o n d a r y  

f l a k e s  removed f r o m  ' b l o c k y t  cores. T h e r e  may b e  

s p e c i a l i z e d  a p p l i c a t i o n s ,  s u c h  a s  b i f a c e  t h i n n i n g ,  f o r  which 

a s c f t  hammer i s  more s u i t a b l e .  Houever, f o r  t h e  p u r p o s e s  



of t h i s  a n a l y s i s ,  i t  is c o n c l u d e d  t h a t  s o f t  and hard  hammer 

flakes c a n n o t  b e  e a s i l y  d i s t i n g u i s h e d .  

Similarly, there  is c o n f u s i o n  c o n c e r n i n g  t h e  n a t u r e  of  

f l a k e s  p r o d u c e d  by  p r e s s u r e .  A c c o r d i n g  t o  C r a b t r e e  (1972a:  l 4 ) ,  

p r e s s u r e  flaking c o n s i s t s  of a p p l y i n g  ' ( p r e s s i n g  f o r c e " ,  

u s u a l l y  w i t h  a n  o r g a n i c  tool ,  a g a i n s t  a  p r e p a r e d  o r  n a t u r a l  

p l a t f o r m  a t  t h e  edge o f  an a r t i f a c t  t o  d e t a c h  c a r e f u l l y  

c o n t r o l l e d  f l a k e s .  P r e s s u r e  f l a k i n g  i s  most  commonly u s e d  t o  

f i n i s h  o r  r e s h a r p e n  e d g e s .  F l a k e s  are c h a r a c t e r i s t i c a l l y  

s r a l l ,  t h i n  a n d  u n i f o r m ,  w i t h  d i f f u s e  b u l b s  o f  p e r c u s s i o n ,  small 

p l a t f o r m s ,  a n d  s u b d u e d  c o m p r e s s i o n  r i n g s  ( C r a b t r e e  l 9 7 2 a :  16, 

Bucy 1974: 4 ) .  However, 3 of  t h e s e  a t t r i b u t e s  ( d i f f u s e  b u l b ,  

s m a l l  p l a t f o r m ,  and  s u b d u e d  c o m p r e s s i o n  r i n g s )  a re  e x a c t l y  

t h o s e  p r o p o s e d  t o  d i s t i n g u i s h  s o f t  hammer from h a r d  hammer 

f l a k e s .  How c a n  t h e  same t r a i t s  b e  used t o  c h a r a c t e r i z e  2 

e n t i r e l y  d i f f e r e n t  p r o c e s s e s ?  

As shown a b o v e ,  when f l a k i n g  r a v  b a s a l t  c o r e s ,  hammer 

t y p e  may n o t  be e a s i l y  d i s t i n g u i s h e d  by e x a m i n i n g  r e s u l t i n g  

f l a k e s .  s i m i l a r  t e s t s  were p e r f o r m e d  t o  c o m p a r e  s a m p l e s  of 

p r e s s u r e  a n d  p e r c u s s i o n  f l a k e s  ( A p p e n d i x  C ) .  R e s u l t s  i n d i c a t e  

t h a t  pressure flakes a r e  i n d e e d  small, a n d  s l i g h t l y  more  u n i f o r m  

i n  s h a p e  t h a n  p e r c u s s i o n  f l a k e s  o f  e q u a l  size. However,  

c o m p r e s s i o n  r i n g s  a p p e a r  e q u a l l y  o f t e n  on p r e s s u r e  a n d  

p e r c u s s i o n  f l a k e s ,  and ,  s u r p r i s i n g l y ,  s t r i k i n g  p l a t f o r m s  were 



on th* a v e r a g e ,  l o n g e r  a n d  w i d e r  on p r e s s u r e  t h a n  p e r c u s s i o n  

f l a k e s .  

T h e r e  seem t o  be o n l y  2 tested a t t r i b u t e s  u s e f u l  i n  

a r c h a e o l o g i c a l l y  d i s t i n g u i s h i n g  p r e s s u r e  a n d  p e r c u s s i o n  

t e c h n i q u e s :  1 )  o v e r a l l  size, and 2 )  t h a  p r e s e n c e  o f  a s h e a r e d  

o r  s h a t t e r e d  bulb. I n  o u r  e x p e r i m e n t s ,  maximum s i z e  f o r  

p r e s s u r e  f l a k e s  r e a c h e d  o n l y  10 am l o n g .  While C r a b t r e e  

(1972a: 15)  c l a i m s  t h a t  h a n d - h e l d  p r e s s u r e  t e c h n i q u e s  may 

p r o d u c e  f l a k e s  lcnger t h a n  2 i n c h e s  ( 5 1  m m ) ,  h e  may h a v e  u s e d  

a d i f f e r e n t  hand  p o s i t i o n  o r  raw m a t e r i a l .  U n d o u b t e d l y ,  

p r e s s u r e  f l a k e s  50 am l o n g  are e x c e p t i o n a l l y  large. It is  

t e n t a t i v e l y  c o n c l u d e d  t h a t  a p p l y i n g  s i m p l e  h a n d - h e l d  pressure 

a s  i l l u s t r a t e d  i n  B o r d e s  (1968: 25) t o  v i t r e o u s  b a s a l t  

p r o d u c e s  f l a k e s  with a maximum l e n g t h  o f  a p p r o x i m a t e l y  10  am. 

C e r t a i n  t e c h n o l o g i c a l  p r i n c i p l e s  a p p l y  t o  t h e  d e t a c h m e n t  

o f  a l l  f l a k e s ,  r e g a r d l e s s  o f  t h e  s p e c i f i c  t e c h n i q u e  u s e d .  The 

size and s h a p e  of a  f l a k e  are a e t e r a i n e d  by t h e  m o r p h o l o g y  o f  

t h e  core face ,  t h e  f o r c e  and angle  of t h e  d e t a c h i n g  b low,  a n d  

t h e  p o i n t  of i m p a c t  on  t h e  core (Wilmsen 1968: 985) .  T h u s  

large and t h i c k  f l a k e s  a r e  d e t a c h e d  u s i n g  a l a r g e  s t r i k i n g  

p l a t f o r m  f u r t h e r  from t h e  core e d g e  a n d  s t r i k i n g  ' i n t o  t h e  

coreg,  w h i l e  s m d l l  t h i n  f l a k a s  are p r o d u c e d  by  u s i n g  a  s m a l l  

s t r i k i n g  p l a t f o r s  n e a r  t h e  c o r e  e d g e  a n d  s t r l k i n g  'away f r o m  

t h e  c o r e ' .  T h e  success o f  t h e  l a t t e r  a p p r o a c h  may be i m p r o v e d  



by n i c r o - f l a k i n g  o r  a b r a d i n g  t h e  s t r i k i n g  p l a t f o r m  w h i c h  a l lows  

t h e  i m p a c t o r  t o  g r i p  t h e  p l a t f o r m  n e a r e r  t h e  core e d g e  

( c r a b t r e e  l972a:  67,68,84) . 

F o u r  k i n d s  o f  s t r i k i n g  p l a t f o r m  were o b s e r v e d  o n  E x c a v a t i o n  
I 

Area 'C' a r t i f a c t s .  T h e  p l a t f o r m  was e i t h e r  cor t ica l  o r  non-  

c o r t i c a l ,  a n d  b o t h  o f  t h e s e  were o f t e n  ' s p l i n t e r e d *  p r o d u c i n g  

c o r t i c a l  s p l i n t e r e d  and n o n - c o r t i c a l  s p l i n t e r e d  c o n d i t i o n s .  

s p l i n t e r i n g  refers  t o  the s c a r s  o f  many small  s t e p  or  h i n g e  

f l a k e s  r e m o v e d  from t h e  p l a t f o r m  e d g e  p r i o r  to  d e t a c h m e n t  o f  

t h e  l a r g e  f l a k e  ( P i g .  13) a n d  may b e  r e p l i c a t e d  s i m p l y  b y  

@ b a t t e r i n g *  t h e  p l a t f o r m  e d g e  w i t h  a n y  k i n d  o f  hammer. 

I f  s p l i n t e r i n q  was a n  i n t e n t i o n a l  p l a t f o r m  p r e p a r a t i o n ,  it 

would p r o b a b l y  b e  f o u n d  o n  flakes o f  a c e r t a i n  s h a p e ;  i n  o t h e r  

words ,  it may h a v e  been  a p p l i e d  t o  s t r e n g t h e n  t h e  p l a t f o r m  i n  

o r d e r  t o  p r o d u c e  l a r g e r  o r  t h i n n e r  f l a k e s .  This p o s s i b i l i t y  was 

t e s t e d  by c o m p a r i n g  t h e  d i m e n s i o n s  o f  s p l i n t e r e d  a n d  

n o n - s p l i n t e r e d  f l a k e s  [Table I X )  . The n e a r l y  i d e n t i c a l  a v e r a g e  

d i m e n s i o n s  i n d i c a t e  t h a t  s p l i n t e r i n g  was  p r o b a b l y  n o t  an  

i n t e n t i o n a l  treatment, b u t  s i m p l y  r e p r e s e n t s  p r e v i o u s  

u n s u c c e s s f u l  a t t e m p t s  t o  r e m o v e  f l a k e s .  

One p o s s i b l e  h a m m e r s t o n e  was  r e c o v e r e d  f r o m  E x c a v a t i o n  Area 

* C c .  It is  a g r a n i t e  c o b b l e  a b o u t  8 cm l o n g ,  6 c n  wide a n d  2 

cm t h i c k ,  w e i g h i n g  172 grams.  A l t h o u g h  a p p a r e n t l y  u n m o d i f i e d ,  



p i g .  13. splintered strikinq platform. 

Table Ix. D i m e n s i o n s  of s p l i n t e r e d  a n d  n o n - s p l i n t e r e d  flakes. 

SnlintesnP-JN-z-aZpL Inn-oelinf e_riL1.N~-1022) 

L e n g t h  (a) 2 3  m m  2 3  mu 

W i d t h  (z) 2 3  m m  22 m m  

T h i c k n e s s  ( )  5 m m  6 m m  

w e i g h t  (z) 3 . 2  gr  3 . 3  g r  



t h i s  t y p e  o f  c o b b l e  is intrusive i n  t h e  s i t e  a n d  p r e s u m a b l y  

i m p o r t e d  for some p u r p o s e .  

As weli a s  t h e  m e c h a n i c a l  p r o c e s s  of d e t a c h i n g  a flake from 

a core, t e c h n o l o g y  i n c l u d e s  t h e  e n t i r e  sequence of s t e p s  by 

which  r aw material  is reduced t o  t o o l  form, F o l l o w i n g  is a n  

a r t i f a c t  typology based o n  t e c h n o l o g i c a l  s t a g e s :  

s p l i t  c o b b l e  f r a g m e n t s  (14) 

d e c o r t i c a t i o n  f l a k e s  (372) 

e n d - s t r u c k  cores (129) 

elonqa ted (1 15) 

wedge- shaped  (14 )  

u n p a t t e r n e d  s e c o n d a r y  c o r e s  and  flakes (6004) 

b l a d e s  (14) 

p l a t f o r m  remnants ( 1 3 )  

2. n o d i f  ied u n f o r m e d  a r t i f a c t s  ------------------- 108 1.5% 

3 . r l o d i f i e d  f o r m e d  a r t i f a c t s  --------------------- 251 3.6% 

u n i f  ace r e s h a r p e n i n g  (2)  

5, Beworked t o o l s  -------------------------------- ,-,!L om 
6971 



s h e e t s  (1975: 372) d e f i n e s  a n  i n d u s t r y  a s  '(a r a a n u f a c t u r i n g  

o r  p r o d u c t i v e  e n t e r p r i s e  f o c u s i n g  o n  a raw material a n d  

i n v o l v i n g  c e r t a i n  common m e a n s  o f  p r o c e s s i n g  t h a t  mater ia lN,  

~ c c o r d i n g  t o  t h i s  d e f i n i t i o n ,  2 l i t h i c  i n d u s t r i e s  existed a t  the 

site: s t o n e  g r i n d i n g  a n d  stone f l a k i n g .  G r o u n d  a r t i f a c t s  a r e  

m o d i f i e d  p r i m a r i l y  by h e a v y  g r i n d i n g  a n d  p o l i s h i n g ,  a l t h o u g h  

t h e y  n a y  b e  g i v e n  r o ~ g h  f o r m  by  c h i p p i n g ,  w h i l e  f l a k e d  

a r t i f a c t s  a r e  m o d i f i e d  p r i m a r i l y  b y  p e k c u s s i o n ,  a l t h o u g h  some 

h a v e  p o l i s h e d  s u r f a c e s .  T h i s  d i v i s i o n  e f f e c t i v e l y  s e p a r a t e s  

raw mate r i a l s  a s  well, s i n c e  o n l y  c e r t a i n  materials were 

c o n s i s t e n t l y  s u b j e c t e d  t o  g r i n d i n g  a n d  p o l i s h i n g .  

GROUND STONE. T h e  g r o u n d  s t o n e  i n d u s t r y  r e p r e s e n t e d  a t  

E x c a v a t i o n  Area 'C* is m i n i m a l ,  c o n s i s t i n g  o f  o n l y  27 pieces. 

S e v e n t e e n  o f  t h e s e  a re  s i l t y  s h a l e ,  r e p r e s e n t i n g  1 c o m p l e t e  c e l t  

a n d  c e l t  f r a g m e n t s .  E a c h  o f  t h e  s h a l e  f r a g m e n t s  was 

r o u g h l y  s h a p e d  by p e r c u s s i o n  a n d  h a s  a t  l e a s t  1 g r o u n d  a n d  

p o l i s h e d  s u r f a c e .  No o t h s t  a r t i f a c t s  were a s  e x t e n s i v e l y  

q r o u n d  a n d  p o l i s h e d .  One  small p i e c e  o f  s a n d s t o n e  was 

' s h a p e d  b y  g r i n d i n g  a n d  p o l i s h i n g ,  a n d  a small  s l a b  o f  s l a t e  

was g r o u n d  t o  a s m o o t h  s u r f a c e  o n  o n e  face. S e v e r a l  f r a g m e n t s  

o f  s a n d s t o n e  r e p r e s e n t i n g  1 b r o k e n  a r t i f a c t  were g r o u n d  o n  b o t h  

f a c e s ,  b u t  t h e  r o u g h  l o n g i t u d i n a l  s t r i a t i o n s  s u g g e s t  u s e - w e a r  

r a t h e r  t h a n  m a n u f a c t u r i n g  t e c h n i q u e .  T h i s  p i e c e  was probably a n  

a b r a s i v e  s t o n e .  T h e  r e m a i n i n g  g r o u n d  s t o n e  a r t i f a c t s  a r e  

f r a g m e n t s  o f  s l a t e  a n d  a m e t a m o r p h i c  r o c k  w i t h  p o l i s h e d  

s u r f a c e s .  



FLAKED STONE. T h e  m a j o r i t y  o f  a r t i f a c t s  vere a a n u f a c t u r e d  b y  

p e r c u s s i o n .  T h i s  i n d u s t r y  h a s  b e e n  d i v i d e d  i n t o  5 

~ a t e g o r i e s  b a s e d  o n  degree  o f  m o d i f i c a t j o n :  1) r e m n a n t s  of 

core r e d u c t i o n  w h i c h  e x h i b i t  no  f u r t h e r  s h a p i n g  o r  e d g e  

m o d i f i c a t i o n  a r e  r e f e r r e d  t o  a s  u n m o d i f i e d ;  2 )  p i e c e s  wh ich  

show soma e v i d e n c e  of e d g e  a l t e r a t i o n  t h a t  is n o t  e x t e n s i v e  

e n o u g h  t o  a f fec t  t h e  o v e r a l l  form of t h e  t o o l  a r e  c a l l e d  

m o d i f i e d  b u t  u n f o r m e d  a r t i f a c t s ;  3) pieces w h i c h  a re  

f l a k e d  e x t e n s i v e l y  t o  p r o d u c e  a c h a r a c t e r i s t i c  s h a p e  a r e  

c a l l e d  m o d i f i e d  f o r m e d  tocls; 4) r e s h a r p e n i n g  f l a k e s  a r e  

d e r i v e d  from t o r i u e d  t o o l s ;  a n d  5) a few t o o l s  show e v i d e n c e  

of h a v i n g  b e e n  r e w o r k e d .  

U n m o d i f i e d  Art ifacts .  N = 6546 

S e c o n d a r i l y  u n m o d i f i e d  a r t i f a c t s  p r o v i d e  t h e  clearest 

e v i d e n c e  f o r  t h e  p r o c e s s e s  of core r e d u c t i o n ,  U n f o r t u n a t e l y ,  

it was n o t  p o s s i b l e  t o  re-asseable i n d i v i d u a l  cores s i n c e  

b a s d l t  c o b b l e s  a r e  v e r y  h o a o g e n e o u s  a n d  t h e  number  of f r a g m e n t s  

v e r y  l a r g e .  N e v e r t h e l e s s ,  core f r a g n e n t s  g i v e  a g e n e r a l  

i n d i c a t i o n  o f  t h e  p a t t e r n  o f  c o r e  r e d u c t i o n .  

P o u r t e e n  s p l i t  c o b b l e  f r a g m e n t s  ( P i g .  14, P l a t e  SA) 

i l l u s t r a t e  t h e  i n i t i a l  s t a g e  o f  m a n u f a c t u r e ,  I n  t h i s  s t e p ,  

t h e  c o b b l e  i s  s p l i t  o r  s h a t t e r e d  by  p e r c u s s i o n  i n t o  l a r g e  

f r a g m e n t s ,  each with some  c o r t i c a l  s u r f a c e .  Raw m a t e r i a l s  a n d  

maximu n d i m e n s i o n s  o f  cobble f r a g m e n t s  are  o u t l i n e d  i n  

T a b l a  X. 



$9- G pig. 14. Split c o b b l e  fragments. 
t > .  

Table x. Dimensions of s p l i t  cobble fragments. 

1 4  39 am 16 - 62 m m  b a s a l t  (11) 
o b s i d i a n  (2) 
chert (1)  



F u r t h e r  e v i d e n c e  f o r  t h e  i n i t i a l  p r o c e s s  of core r e d u c t i o n  

i s  o f f e r e d  b y  d e c o r t i c a t i o n  f l a k e s  (B = 372). Primary 

d e c o r t i c a t i o n  f l a k e s  a r e  i d e n t i f i e d  b y  c o r t e x  c o v e r i n g  most 

of t h e  d o r s a l  face, w h i l e  s z c o n d a r y  d e c o r t i c a t i o n  f l a k e s  h a v e  

c o r t e x  on o n l y  a small area ,  f o r  e x a m p l e  a l o n g  1 e d g e .  The 

r e l a t i v e l y  l a r g e  s i z e  of d e c o r t i c a t i o n  f l a k e s  ( T a b l e  X I )  i s  

c o n s i s t e n t  w i t h  t h e i r  r e m o v a l  e a r l y  i n  t h e  s e q u e n c e  o f  

c o r e  r e d u c t i o n .  F r e q u e n c i e s  f o r  t h e s e  a r t i f a c t s  a r e  p r e s e n t e d  

i n  T a b l e  X I .  T h e  p r o p o r t i o n  of d e c o r t i c a t i o n  f l a k e s  t o  

s e c o n d a r y  ( o r  n o n - c o r t i c a l )  f l a k e s  a n d  c o r e s  is 1 : 15. 

E n d - s t r u c k  c o r e  r e m n a n t s  ( N  = 129)  i n d i c a t e  1 g e n e r a l  

p a t t e r n  o f  c o r e  r e d u c t i o n .  F l a k e s  h a v e  b e e n  s t r u c k  f r o m  1 o r  

b o t h  e n d s  of e l o n g a t e d  c o r e s ,  l e a v i n g  m u l t i p l e  n e g a t i v e  flake 

scars ( P i g .  15;  P l a t e  SB c-f) . A s p e c i a l  c a t e g o r y  h a s  a l so  been 

c r e a t e d  f o r  a few s h o r t e r  cores t h a t  t ape r  from a s u b - r e c t a n g u l a r  

p l a t f o r m  t o  a wedge s h a p e d  base ( P i g .  15; P l a t e  58 a - b )  . 
' U e d g e - s h a p e d *  c o r e s  had f l a k e s  r e m o v e d  from b o t h  t h e  ' p l a t f o r m '  

and t h e  'wedge* ends, a a k i n q  them a v a r i a t i o n  o f  e n d - s t r u c k  

c o r e s .  F l a k e  scars  o n  a l l  e n d - s t r u c k  c o r e s  h a v e  a 

v i d e  r a n g e  of s h a p e s  b u t  a r e  g e n e r a l l y  smal l ;  t h e r e  is n o  

c o n s i s t e n t  r e m o v a l  of b l a d e s  o r  o t h e r  s p e c i a l i z e d  f l a k e s .  

However ,  most o f  t h e  r e m n a n t s  r e c o v e r e d  f r o m  t h e  s i t e  are 

p r o b a b l y  exhausted cores, a c c o u n t i n g  f o r  t h e  smal l  f l a k e  sca r  

size. D i m e n s i o n s  a n d  raw mater ia ls  of  e n d - s t r u c k  cores a r e  

o u t l i n e d  i n  Tab le  X I I .  



T a b l e  X I .  D ~ ~ E C S ~ O ~ S  of d e c o r t i c a t i o n  flakes (unmodif  l e d )  . 

L e n g t h  
Width ( X )  
T h i c k n e s s  (y) 
Weight (7) 

Rau U a t e r i a l  
Basalt 
O b s i d i a n  
Chert 
Other 

29 m m  
28  arm 

8 arm 
9.8 g r  

T a b l e  XII. D i m e n s i o n s  of e n d - s t r u c k  cores. 

Raw Materials 
B a s a l t  
O b s i d i a n  
Chert 
O t h e r  

3 0  ram 
1 1  - 6 1  m m  



Fig. 15. E n d - s t r u c k  cores. 

e l o n g a t e d  

wedge - shaped 



T h e  r e a a i n i n q  u n p a t t e r n e d  c o r e s  a n d  f r a g m e n t s  

are i n c l u d e d  i n  a l a r g e r  u n d i f f e r e n t i a t e d  c a t e g o r y  

c a l l e d  ' s e c o n d a r y  c o r e s  a n d  f l a k e s ' .  T h e  m a j o r i t y  o f  t h e s e  

a r t i f a c t s  are small b l o c k y  f r a g m e n t s  b e a r i n g  b o t h  n e g a t i v e  a n d  

~ o s i t i v e  flake scars s o  t h a t  t h e  t a x o n o m i c  distinction between 

f l a k e s  and  c o r e s  d i d  n o t  seem a p p r o p r i a t e  or  u s e f u l ,  811 

a r t i f a c t s  i n  t h i s  c a t e g o r y  a r e  s e c o n d a r y  p r o d u c t s  of core 

r e d u c t  i o n ,  i e , l a c k i n g  c o r t i c a l  s u r f a c e .  Raw materials  a n d  

a v e r a g e  d i m e n s i o n s  o f  u n p d t t e r n e d  s e c o n d a r y  c o r e s  a n d  f l a k e s  

a r e  p r e s e n t e d  i n  T a b l e  XIII. 

D e s p i t e  t h e  f a c t  t h a t  n o  s p e c i a l i z e d  b l a d e  cores were 

d i s c o v e r e d ,  a few b l a d e s  a n d  b l a d e - l i k e - f  l a k e s  have been 

i d e n t i f i e d  (Piq. 16; P l a t e  6A d - k ) ,  f o l l o w i n g  the d e f i n i t i o n  

t h a t  b l ade s  a r e  f l a k e s  a t  l e a s t  t v i c e  a s  l o n g  a s  t h e y  a r e  v i d e  

w i t h  e v + n ,  p a r a l l e l  edges and r i d g e s .  The  v e r y  small s a m p l e  

(N=21) ,  l a c k  of p l a t f o r m  g r i n d i n g  or o t h e r  p r e p a r a t i o n ,  a n d  

a b s e n c e  o f  s p e c i a l i z e d  c o r e s  s u g g e s t s  t h a t  b l a d e s  may be 

f o r t u i t o u s  r a t h e r  t h a n  i n t e n t i o n a l .  A t  a n y  r a t e ,  t h e  

f r e q u e n c y  o f  b l a d e s  i n  E x c a v a t i o n  A r e a  C is v e r y  low. 

O f  t h e  t o t a l  21 b l a d e s ,  7 s h o u  some edge m o d i f i c a t i o n  t h a t  w i l l  

be d e s c r i b e d  b e l o w  a n d  1 4  a re  u n m o d i f i e d ,  B l a d e  d i m e n s i o n s  

are s u m m a r i z e d  i n  T a b l e  XIV. 

I n  a d d i t i o n  t o  t h e  s e c o n d a r y  p r o d u c t s  o i  core r e d u c t i o n  

a l r e a d y  m e n t i o n e d ,  1 3  p l a t f o r m  remnants were o b s e r v e d  ( P i q .  



[ able XIII. Dinens ions  of unpatterned secondary a r t i f a c t s .  

- 
N X s - - - - - - - - - - - - - - - - - - - - - - - - -~an_ge-~~~~-~~~~~-  

Length 2054 21 m m  1 - 97 m m  9 

Width 2054 20 m m  3  - 56 mm 8 

Thickness  2054 5 m m  1 - 37 m m  4 

Weight 2054 2 . 3  g r  0 . 1  - 171.9 qr 6 

Raw I l a t e r i a l s :  b a s a l t  ( 1  81 6 )  
o b s i d i a n  ( 2 8 )  
c h e r t  (180)  
o t h e r  ( 3 0 )  

In  a d d i t i o n ,  3950 u n m o d i f i e d  f l a k e s  less than 1 cm i n  
maximum dimension were recorded by  level. T h e s e  
c o n s i s t e d  o f :  b a s a l t  (3736) , c h e r t  (190) , o b s i d i a n  (20)  , 
and o t h e r  m a t e r i a l s  ( 4 ) .  



p i g .  16 .  U n m o d i f i e d  b l a d e s .  

Table XIv. Dimens ions  of u n m o d i f i e d  b l a d e s .  

N 
- 

s ------&-------Ean~----------- 
Length 1 2  23  m m  15 - 48 m m  9 

Width 12 9 m m  6 - 14 m m  2 

T h i c k n e s s  12 2 mm 1 - 3 m m  1 

Peight 1 2  . 4  g r  .I - 1.6  gr 4 

R a w  Haterial :  basalt ( 131 ,  chert ( 1 )  



17; P l a t e  6 A  a-c). These are  flakes r smoved  from 

a  c o r e  e d g e  t o  r e j u v e n a t e  t h e  s t r i k i n g  p l a t f o r m .  E a c h  

p l a t f o r m  r e m n a n t  carr ies o n  its d o r s a l  s u r f a c e  a r e m n a n t  o f  

the o l d  s t r i k i n g  p l a t f o r m  e d g e  a s  shown  b y  m u l t i p l e  

n e g a t i v e  f l a k e  scars. Raw n a t e r i a l s  a n d  s ize  o f  p l a t f o r m  

r e m n a n t s  a r e  o u t l i n e d  i n  T a b l e  XV. 

u o d i f i e d  Unfo rmed  b r t i f a c t s .  N = 108 

A t  a n y  p o i n t  i n  t h e  p r o g r e s s i v e  r e d u c t i o n  o f  a c o r e ,  t h e  

s t o n e w o r k e r  c o u l d  select  a p i e c e  f o r  s e c o n d a r  g a o d i f  i c a t i o n  . 
P i e c e s  se lected f o r  i n t e n t i o n a l  r e t o u c h  were l a r g e r ,  on t h e  

a v e r a g e ,  t h a n  t h o s e  l e f t  u n m o d i f i e d ,  a s  shown i n  T a b l e  X V I  w h i c h  

c o m p a r a s  a v e r a g e  l e n g t h  a n d  w e i g h t  o f  u n m o d i f i e d  a n d  

m o d i f i e d  a r t i  f a c t s .  

Many u n s o d i f  i e d  a r t i f  a c t s  r e q u i r e d  m i n i m a l  s e c o n d a r y  

a l t e r a t i o n  t o  serve a s  f u n c t i o n a l  tools .  As d e f i n e d  a b o v e  

(p.  86), modified u n f o r m e d  t o o l s  h a v e  some e d g e  m o d i f i c a t i o n  

r e s t r i c t e d  t o  a  small area o f  t h e  a t i f a c t  edqe. R e s u l t i n g  t o o l s  

~ x h i b i t  l i m i t e d  r e t o u c h  f l a k i n q  ( f l a k e  scars l o n g e r  t h a n  2 m m )  

w i t h  d i f f e r e n t  m o d i f i c a t i o n s  s o m e t i m e s  a p p e a r i n g  o n  

2 o r  3 d i f f e r e n t  e d g e s  o f  t h e  same t o o l .  However ,  t h e  l i m i t e d  

e x t e n t  of mos t  e d g e  m o d i f i c a t i o n  s u g g e s t s  t h a t  t h e s e  

t o o l s  were e x p e n d a b l e ,  t h a t  is, t h e y  were more e a s i l y  r e p l a c e d  

t h a n  r e w o r k e d .  n h i t e  (1969: 18-19)  has d e s c r i b e d  a  s i m i l a r  

a s s e m b l a g e ,  l i m i t e d  t o  "small ,  c h u n k y  formless t o o l s m ,  f rom 



g Fig. 17.  P la t for~v  remnants. 
a 

T a b l e  X V .  Dimensions of platform r e m n a n t s .  

N 
- 
X Range s 

Length  13 2 5  am 8 - 3 9  rnrn 10 

Width 1 3  2 2  lam 6 - 45 m m  12  

T h i c k n e s s  13 6 m m  3 -  11 m m  2 

Meig,ht 13 2 .8  g r  . 3  - 6 . 1  gr 2 

R a w  Haterial: basalt (1 1)  , c h e r t  ( 2 )  



s. 
 able x v  I. A r t i f a c t  size r e l a t e d  t o  modif  i c a t i o n  f ( b a s a l t  o n l y ) .  

ARTIFACT LENGTH 

I!l 'it S  as^---------- 

Unmodi f i ed  2298 21 sm 1 - 86 m m  9 

M o d i f i e d  Unformed 9 7 31 mar 11 - 67 sm 12 

No d i  f i e d  Formed 99 36 m m  1 3  - 145 m m  17  

ARTIFACT HEIGHT 

n o d i f  i e d  Unformed 97 7 . 7  g r  .6 - 3 9 . 4  gr  7 . 0  

I l o d i f i e d  Formed 9  9 8 . 0  g r  . 3  - 53 .1  g r  9.9 

T a b l e  X V I I .  M o d i f i e d  unformed a r t i f a c t s  - raw m a t e r i a l s  and 
number of a o d i f  i e d  e d g e s .  

b a s a l t  9  7 81 15 1 1 1 4  

o t h e r  1 1  8 3 0  14 

t o t a l  108 128 



New ~ u i n e a ,  i n  w h i c h  " c e r t a i n  f e a t u r e s  were a p p r o p r i a t e  t o  the 

i n t e n d e d  u s e  w h i l e  t h e  r e s t  o f  the i m p l e m e n t  c o u l d  come i n  a 

v i d e  v a r i e t y  o f  forms" .  

A t o t a l  of 108 u n f o r m e d  t o o l s  were r e c o r d e d ,  For t h e  

p u r p o s a s  o f  a n a l y s i s ,  h o u e v s r  , e a c h  i n d i v i d u a l  m o d i f i e d  edge  

was c o n s i d e r e d  s e p a r a t e l y ;  t h e  t o t a l  number  of m o d i f i e d  edges  

is 128.  Table X V I I  o u t l i n e s  raw mater ia ls  a n d  n u m b e r s  o f  

m o d i f i e d  e d g e s  p e r  t o o l .  
I 

N i n e  d i f f e r e n t  e d g e  s h a p e s  were i d e n t i f i e d  o n  u n f o r m e d  

t o o l s .  T h e s e  were: 1) s t r a i g h t ,  2) c o n v e x ,  3) c o n c a v e ,  4 )  r e c u r v e d ,  

5) d e n t  icula te ,  6 )  n o t c h e d ,  7 )  b e a k ,  8) p o i n t ,  a n d  9)  b u r i n a t e d  

( P i g .  18 )  . T h e  d e g r e e  o f  c u r v a t u r e  was m e a s u r e d  f o r  c o n v e x  a n d  

c o n c a v e  e d g e s  by c o m p a r i n g  t h e  m o d i f i e d  e d g e  t o  a s t r a i g h t  l i n a  

d rawn  on a p i e c e  o f  t r a n s p a r e n t  p l a s t i c ;  naximum d i v e r g e n c e  a t  

r i q h t  a n g l e s  t o  the line was r e c o r d e d  (Fig. 1 9 ) .  Results of t h i s  

m e a s u r e m e n t  f o r  convex and c o n c a v e  e d g e s  are p r e s e n t e d  i n  

Table XVIII a n d  show t h a t  c o n v e x  e d g e s  h a v e  a g r e a t e r  c u r v a t u r e  

t h a n  t h e  m o r e  h o m o g e n e o u s  g r o u p  o f  s h a l l o w  c o n c a v e  e d g e s ,  

R e c u r v e d  e d g e s  a r e  d e f i n e d  a s  t h e  c o m b i n a t i o n  of c o n c a v e  

a n d  c o n v e x  s e g m e n t s ,  w h i l e  d e n t i c u l a t e s  c o n s i s t  o f  a s e r i e s  

o f  f l a k a  scars o r  small  n o t c h e s  p r o d u c i n g  a n  i r r e g u l a r ,  

j a g g e d  e d g e .  A n o t c h e d  e d g e  h a s  a s i n g l e  f l a k e d  n o t c h ,  w h i l e  

a p o i n t e d  e d g e  is s i m p l y  t h e  i n t e r s e c t i o n  of 2 m o d i f i e d  
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pig. 18. I d e a l i z e d  e d g e  shapes for  unformed tools. 

s t r a i g h t  

recur ve d 

c o n v e x  

denticulate 

concave 

n o t c h  

beak p o i n t  



p i g .  19. The measurement o f  curvature.  

convex  concave  

T a b l e  XVIII. Curvature of convex and concave edges. 



edqss a t  a n  a n g l e  less t h a n  1 8 0  d e g r e e s .  Two p o i n t e d  

e d g e s  were c r e a t e d  by  a l t e r n a t e  r e t o u c h ,  w h i i e  5 have 

c o n t i n u o u s  u n i f a c i a l  o r  b i f a c i a l  f l a k i n g  a r o u n d  the p o i n t .  

A b u r i n  f r a c t u r e ,  c a u s e d  by a  blow p a r a l l e l  t o  t h e  l o n g  a x i s  

of t h e  e d g e ,  is r e g a r d e d  a s  a  d i s t i n c t  p r e p a r a t i o n ,  l e a v i n g  

$3 f u n c t i o n a l  edge t h a t  way or  may n o t  be s u b j e c t e d  t o  f u r t h e r  

s h a p i n g .  F r e q u e n c i e s  f o r  t h e  9 e d g e  s h a p e s  are  shown i n  T a b l e  

X I X .  

Edge m o d i f i c a t i o n  on unformed  t o o l s  was a c c o m p l i s h e d  

by s c a l a r  f l a k i n g  o r  s t e p  f l a k i n g .  S c a l a r  f l a k i n g  r e f e r s  

t o  a c o n t i n u o u s  series of s i m p l e  c o n c h o i d a l  microflakes, 

w h i l e  s t e p  f l a k i n g  c o n s i s t s  o f  o v e r l a p p i n g  a i c r o f l a k e s  o f t e n  

e n d i n g  i n  hinge f r a c t u r e .  F r e q u e n c i e s  f o r  e d g e  a o d i f  i c a t i o n  

t e c h n i q u e s  a r e  g i v e n  i n  T a b l e  X X .  S c a l a r  a n d  s t e p  f l a k i n g  

o c c u r e d  i n  a l m o s t  e q u a l  p r o p o r t i o n s .  

The l o c a t i o n  o f  r e t o u c h  was a l s o  

(68%) of  t h e  m o d i f i e d  e d g e s  were u n i f  

r e c o r d e d .  

a c i a l  ( 3  b 

E i g h t  y - seven  

u r i n s  a r e  

i n c l u d e d  i n  t h i s  g r o u p ) ,  33 (26%) were b i f a c i a l ,  and 8 (6%) were 

a l t q r n a t e l y  r e t o u c h e d .  

Length o f  m o d i f y i n g  f l a k e s ,  b o t h  scalar  a n d  step, was 

measured  p e r p e c d i c u l a r  t o  t h e  t o o l  e d g e .  S i n c e  

f l a k e  s c a r s  of  v a r y i n g  s i z e  a r e  u s u a l l y  f o u n d  o n  t h e  same 

edge ,  maximum f l a k e  scar l e n g t h  was r e c o r d e d  ( e x c e p t i o n s  



T a b l e  X I X .  Edge s h a p e  f r e q u e n c i e s .  

s t r a i g h t  3 2  25 

c o n v e x  118 38 

c o n c a  ve 1 1  9 

r e c u r  v e d  11  9 

d e n t  i c u  late 11  9 

n o t c h  2 2 

bea k 

p o i n t  

b u r i n  

Table X X .  Edge m o d i f i c a t i o n  t e c h n i q u e .  

N irePiQ~afi~~----------------L 
s c a l a r  f l a k i n g  6 5  5 1 

step f l a k i n g  6 3  49 



were made where  o n l y  1 o r  2 e x t r e m e l y  l a r g e  f l a k e s  were 

removed f rom ar! e d g e  w i t h  o t h e r w i s e  u n i f o r m  f l a k e  scars).  

gaximum f l a k e  l e n g t h  r a n g e d  f rom 3 t o  1 4  mm. On b i f a c i a l  e d g e s  

m o d i f y i n g  f l a k e s  u e r e  s l i g h t l y  l o n g e r  o n  1 f a c e ,  w i t h  a n  

a v e r a g e  d i s c r e p a n c y  b e t w e e n  f a c e s  of less  t h a n  1 mm.  O n  

b o t h  u n i f a c i a l  and b i f a c i a l  e d g e s ,  r e t o u c h  f l a k e s  a v e r a g e d  

5 m m  l o n g .  

I 

Edge l e n g t h ,  o r  t h e  l e n g t h  o f  e a c h  s e c t i o n  o f  c o n t i n u o u s  

o r  c e a r l y  c o n t i n u o u s  m o d i f i c a t i o n  r a n g e d  from 5 t o  93 m m ,  

w i t h  an a v e r a g e  l e n g t h  o f  29  lam (s = 1 6 ) .  F i g .  2 0  s h o w s  

the f r e q u e n c y  d i s t r i b u t i o n  o f  e d g e  l e n g t h s ,  i l l u s t r a t i n g  

t h e  d o m i n a n c e  o f  s h o r t  l e n g t h s  a n d  a g a i n  e m p h a s i z i n g  t h e  

m i n i m a l l y  m o d i f i e d  n a t u r e  of t h e s e  tools .  

F i n a l l y ,  s p i n e - p l a n e  a n q l e  was r e c o r d e d  on  a p o l a r  

c o o r d i n a t e  g r i d  a s  d e m o n s t r a t e d  by P i l a s s n  (1  968: 985) . 
T h i s  measurement  ref lects  t h e  s t r e n g t h  a n d  t h i c k n e s s  of t h e  

m o d i f i e d  e d g e  (Tr ingham 31 1974: 1 7 9 )  . On u n f o r m e d  

* t o o l s  this a n g l e  is n o t  m a n u f a c t u r e d  b u t  c o n s i s t s  of  t h e  

n a t u r a l  f l a k e  c o n t o u r .  s p i n e - p l a n e  a n g l e s  r a n g e d  from 10  

t o  90 d e g r e e s ,  w i t h  a mean a n g l e  o f  38 d e g r e e s  ( s  = 22) .  The  

d i s t r i b u t i o n  o f  s p i n e - p l a n e  a n g l e s  ( F i g .  21)  s h o w s  a 

p r e d o m i n a n c e  o f  very n a r r o w  a n g l e s ,  f r o m  10 t o  2 0  d e g r e e s ,  

and a n o t h 2 r  s m a l l  peak  i n  t h e  50 t o  6 0  d e g r e e  r a n g e .  Very  few 

t o o l s  h a d  a n g l e s  g r e a t e r  t h a n  60 d e g r e e s .  



p i g .  20. Length of modified edges o n  unformed tools. 

edge length (mm) 

~ i g .  21. Spine-plane angle on unformed tools. 

Yo "i- 

angle ( O )  



n o d i f i e d  Q ~ r m e d  T o o l s .  N = 251 

As d d f i n e d  a b o v e ,  m o d i f i e d  f o r m e d  t o o l s  a r e  f l a k e d  e i t h e r  

u n i f a c i a l l y  o r  b i f a c i a l l y  a r o u n d  t h e  e n t i r e  e d g e ,  g i v i n g  t h e  

t o o l s  a c h a r a c t e r i s t i c  s h a p e .  T h i s  c a t e g o r y  i n c l u d e s  a l l  

t r a d i t i o n a l l y  ' d i a g n o s t i c '  t o o l  t y p e s  s u c h  a s  s c r a p e r s  a n d  

p r o j e c t i l e  points. As shown i n  T a b l e  XVI, f o r m e d  t o o l s  

a re  c o n s i d e r a b l y  larger, o n  t h e  average, t h a n  e i t h e r  

un fo rmed  t o o l s  o r  u n m o d i f i e d  a r t i f a c t s ,  a l t h o u g h  there is 

c o n s i d e r a b l e  size v a r i a t i o n  w i t h i n  the f o r m e d  t o o l  c a t e g o r y .  A 

d l z t a i l e d  c l a s s i f i c a t i o n  o f  f o r m e d  t o o l s  i s  p r e s e n t e d  i n  t h e  

f o l l o w i n g  s e c t i o n .  

~ e s h a r p e n i n g  F l a k e s .  N = 35 

After a p e r i o d  of u s e ,  some t o o l s  r e q u i r e d  r e j u v e n a t i o n  

t o  s h a r p e n  a dulled e d g e .  As s u g g e s t e d  by  P r i s o n  (1968: 4 9 ) ,  

2 d i f f e r e n t  k i n d s  of r e s h a r p e n i n g  flakes can be identified: 

1) biface t h i n n i n g / r e s h a r p e n i n g  f l a k e s  w i t h  a smal l  s e c t i o n  o f  

t h e  old b i f a c i a l  e d g e  r e m a i n i n g  o n  t h e  d o r s a l  f a c e ,  a n d  2) 

u n i f a c e  r e s h a r p e n i n y  f l a k e s  w i t h  a r e m n a n t  o f  t h e  o l d  w o r k i n g  

e d g e  and some u n i f a c i a l  r e t o u c h  o n  t h e  d o r s a l  s u r f a c e  ( P i g .  2 2 ) .  

H o s t  o f  t h e  3 3  bifacial f l a k e s  map b e  t h i n n i n g  flakes r s m o v e d  

d u r i n g  i n i t i a l  b i f a c e  m a n u f a c t u r e ,  which are  d i f f i c u l t  t o  

d i s t i n g u i s h  from b i f a c e  r e - s h a r p e n i n g  f l a k e s .  O n l y  2 u n i f a c e  

r e s h a r p e n i n g  f l a k e s  were i d e n t i f i e d .  



~ i g .  22. T h i n n i n g  and resharpening f l a k e s .  

b i f a c e  t h i n n i n g  f l a k e s  

u n i f a c e  t h i n n i n g  f l ake6  



Reworked Tools. N = U 

S o m e t i m e s  f o r m e d  t o o l s  were remodelled after a p e r i o d  

of u s e .  I n  most cases these a l t e r a t i o n s  would g o  u n n o t i c e d ,  

a r c h a e o l o g i c a l l y ,  however i n  a v e r y  few cases it i s  p o s s i b l e  

t o  t race t h e  s t e p s  t h a t  p r o d u c e d  m u l t i - p u r p o s e  tools ,  

T h r e e  b a s a l t  a r t i f a c t s  are  e x a m p l e s  of t o o l s  t h a t  were 

o r i g i n a l l y  bi f a c i a l l y  f l a k e d ,  b u t  a f t e r  b r e a k a g e  were re worked  

u n i f a c i a l l y .  T h i s  is most c l e a r l y  i l l u s t r a t e d  by f r a g m e n t s  

of a b r o k e n  b i f a c e  w h i c h  was u n i f a c i a l l y  flaked after b r e a k a g e  

(Fig. 23 a ) .  F i g .  23  c i l l u s t r a t e s  a f l a k e  w i t h  b i f a c i a l  

r e t o u c h  around t h e  e n t i r e  p e r i m e t e r  w h i c h  was m o d i f i e d  by  a 

b u r i n  blow - t h e  b u r i n  e d g e  was subsequently utilized, 

p r o d u c i n g  u n i f  a c i a l  m o d i f i c a t i o n .  



p i g .  2 3 .  Reworked or m u l t i - p u r p o s e  tools. 

1 .  
a .  b i f a c e  fragment u n i f a c i a l l y  m o d i f i l & d  a f t e r  b r e a k a g e  

h. b i f a c e  Eraqment u n i f a c i a l l y  m o d i f i e d  a f t e r  breakage 

c. biface f r a g m e n t  m o d i f i e d  b y  b u r i n  b low,  t h e n  u t i l i z e d  

ik 



I n  this a n a l y s i s ,  ' f o r a l  refers  t o  t h e  o v e r a l l  

c ~ n f i g u r a t i o n  cf a n  a r t i f a c t ,  p r o d u c e d  b y  a c o m b i n a t i o n  o f  

manufacturing processes. Tha o v e r a l l  p a t t e r n  or  form i s  more 

thar. just t h e  sum of i t s  p a r t s .  F o r  e x a m p l e ,  a  f l a k e  that 

is S i f a c L a l l y  retouched t o  p r o d u c e  a c o n v e x  adge  a s s u m e s  a 

new f u n c t i o n a l ,  a n d  p e r h a p s  a e s t h e t i c ,  idantity a s  a knife. 

I n  contrast t o  u n f o r m e d  tools ,  f o r m e d  artifacts have a 

dish: -*net, c o n s i s t e n t l y  r e p r o d u c e d  s h a p e .  Consequently 

formal a r t i f a c t  types, d e f i n e d  a s  t h e  c o n s i s t e n t  

association o f  a set o f  f o r m a l  a t t r i b u t e s ,  can b e  o b s e r v e d  i n  

t h s  a r t i f a c t  a s s e m b l a g e .  

Twelve f o r m a l  classes w o r e  d e f i n e d ;  each category w i l l  be  

d i w x i b e d  a c c o r d i n g  t o  t h e  f o l l o w i n g  outline: 

F l a k e d  Stone 

Unifacial 

C l a s s  1.  S t e e p  edge formed u n i f a c e s  ----------------- 32 12% 

S u b c l a s s  1 - A .  E x p a n d i n g  e d g e s  - l a r g e  (8 )  
Subclass 1 - E .  E x p a n d i n g  edgas - smal l  (19 )  



s u b c l a s s  1-C. C o n t r a c t i n g  e d g e s  (3) 
S u b c l a s s  1-D. P a r a l l e l  edges  (2) 

class 2.  M i s c e l l a n e o u s  f o r m e d  u n i f a c e s  -------------- 4 1% 

c;ass 3. Formed un i f  ace f r a g m e n t s  ------------------- 5 2% 

c l a s s  4. P o s s i b l e  b i f a c i a l  b l a n k s  -----F------------- 19 7% 

S u b c l a s s  5-A. 
S u b c l  a s s  5-B.  
S u b c l a s s  5-C. 
S u b c l a s s  5-D. 
S u b c l a s s  5-E.  
S u b c l a s s  5-F. 
S u b c l a s s  5-G. 
S u b c l a s s  5-H. 
S u b c l a s s  5-1. 
S u b c l a s s  5-J. 
S u b c l a s s  5-K. 
S u b c l  a s s  5- L. 

Side n o t c h e d  - s m a l l  (29) 
Side n o t c h e d  - l a r g e  (2) 
C o r n e r  n o t c h e d  - c o n v e x  b a s e s  (8) 
C o r n e r  n o t c h e d  - c o n c a v e  b a s e s  (2) 
C o r n a r  n o t c h e d  - b a s a l  n o t c h  (1 )  
Notched  f r a g m e n t s  ( 11) 
Stemmed (4 )  
L e a f - s h a p e d  (3) 
L a n c e o l a  t e  (3) 
M i s c e l l a n s o u s  (3) 
A s y m m e t r i c a l  p o i n t  t i p s  (5) 
S y m m e t r i c a l  point tips (14)  

S u b c l a s s  6-A. S e m i c i r c u l a r  ( 1  1) 
S u b c l a s s  6-8. O v o i d / s u b r e c t a n g u l a r  (3 )  
S u b c l a s s  6-C. I r r e g u l a r  (4) 
S u b c l a s s  6 - D .  C i r c u l a r  ( d i s c o i d )  (9) 

C l a s s  7. f l i s c e l l a n e o u s  bifaces ....................... 3 1 % 

C l a s s  9. E i e c e s  s&.Jlses ---- -------------------------- 10 4% 

C l a s s  10.  Quartzite s p a 1 1  tools ..................... 10 4% 

G r o u n d  s t o n e  

Class 11,  C e l t s  a n d  c e l t  f r a g m e n t s  ------------------ 17 6% 

C l a s s  12. n i s c e l l a n e o u s  qround stone ---------------- --------- 10 33 
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class  1. S t e e p  e d g e  f o r m e d  u n i f a c e s  ( N  = 32) 

A l l  s t e e p  e d g e  f o r m e d  u n i f a c e s  h a v e  a u n i f o r m  c o n v e x  e d g e  

created by t h e  r e m o v a l  o f  r e t o u c h  f l a k e s  a t  l e a s t  5 m m  l o n g  at 

an angle o f  40-70 d e g r e e s  t o  t h e  f l a k e  s u r f a c e .  R e t o u c h  f l a k e s  

are 5-16 m m  long w i t h  an average l e n g t h  o f  8 am 

(s=S) , while mean e d g e  a n g l e  is 50 d e g r e e s  ( s = 7 )  . T h e  a v e r a g e  

l e n g t h  o f  t h e  m o d i f i e d  e d g e  i s  54 ram. P o u r  of t h e  a r t i f a c t s  were 

mads on p r i m a r y  d e c o r t i c a t i o n  f lakes ,  10 r e t a i n  some t r a c e  o f  

c o r t i c a l  s u r f a c e ,  a n d  t h e  remaining 18 were made o n  s e c o n d a r y  

f l a k e s  ( 1  of these is a t h a r m a l  s p a 1 1  o f  chert). I n  30 c a s e s ,  

r e t o u c h  is o n  t h e  d o r s a l  f l a k e  s u r f a c e ,  a l t h o u g h  

i n  2 c a s e s  i t  i s  o n  t h e  v e n t r a l  s u r f a c e .  S t e e p  r e t o u c h  

is u s u a l l y  p l a c e d  on t h e  f l a k e  edge o p p o s i t e  t h e  b u l b  o f  

p e r c u s s i o n  ( 2 4 ) ;  i n  a  few c a s e s  i t  h a s  been  p l a c e d  a t  t h e  

b u l b a r  end  (3 )  o r  a l o n g  o n e  s i d e  (5) .  

T h e  g e n e r a l  c o n f i g u r a t i o n  o f  t h e  s t e e p  e d g e  u n i f a c e s  was  

e v a l u a t e d  by  c r i e n t i n g  a l l  r e t o u c h e d  o r  workrng  edges i n  o n e  

p l a n e ,  r e g a r d l e s s  o f  t h e  l o c a t i o n  of t h e  b u l b  of p e r c u s s i o n .  

I n  t h i s  p o s i t i o n ,  4 c a t e g o r i e s  of s h a p e  were d i s t i n g u i s h a b l e .  

S u b c l a s s  1-8. Large s t e e p  edge  unifaces with e x p a n d i n g  edges 

N = 8  

Raw P l a t e r i a l :  b a s a l t  (7 )  , c h e r t  (1)  

F i q .  24 ,  P l a t e  6 B  
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rig. 24. Large s teep edge u n i f a c e s  w i t h  e x p a n d i n g  edges. 

a- 
Table X X I .  b i m e n s i o n s  ef large s t e e p  edge  u n i f a c e s  

w i t h  expanding edges. 

Width  8 3 2  m m  2 5  - 37 ma 

T h i c k n e s s  8 10 m m  7 - 13 am 

weight 8 12.1 g r  4.4 - 19.3 g r  

~ o d ' i  f i e d  
Edge Length 8 67  m m  b4 - 143 mm 



T h e  m a j o r i t y  of s t e e p  e d g e  u n i f a c e s  h a v e  e x p a n d i n g  e d g e s .  

T h a t  is, t h e  f l a k e  is n a r m w e e t  a t  t h e  p r o x i n a l  e n d  a n d  

e x p a n d s  t o  its widest p o i n t  a t  the d i s t a l  r e t o u c h e d  e n d ,  

r e s u l t i n g  i n  a n  o v e r a l l  t r i a n g u l a r  o r  t e a r - d r o p  s h a p e .  In 

most cases (25) t h e  p r o x i m a l  end is t r u n c a t e d  t o  some e x t e n t  

by t h e  p r e s e n c e  of a  f l a t  s t r i k i n g  p l a t f o r m  o r  the r e m o v a l  o f  

a few f l a k e s .  

L a r g e  e x p a n d i n g  edge t o o l s  a r e  a t  l eas t  35  ma l o n g  

measured  bet ween p r o x i m a l  a n d  d i s t a l  e n d s .  B a s i c  

d i m e n s i o n s  a r e  g i v e n  i n  T a b l e  X X I .  T h e i r  e x p a n d i n g  e d g e s  

h a v e  been a c h i e v e d  b y  u s i n g  t h e  n a t u r a l  f l a k e  c o n t o u r ,  o r  b y  

r e t o u c h i n g  t h e  f l a k e  s i d e s .  Steep e d g e  r e t o u c h  is l i m i t e d  t o  

t h e  m a r g i n s  o f  6 l a r g e  e x p a n d i n g  e d g e  t o o l s ,  b u t  e x t e n d s  

o v e r  t h e  d o r s a l  s u r f a c e  o f  2. I n  a d d i t i o n  t o  a n  e v e n  c o n v e x  

odya ,  1 t o o l  h a s  a p r o m i n e n t  beak  f o r m e d  by t h e  i n t e r s e c t i o n  

o f  2 segments of steep r e t o u c h .  

' S u b c l a s s  1 - B .  S m a l l  s t e e p  e d g e  u n i f a c e s  w i t h  e x p a n d i n g  e d g ~ s  

Raw P l a t e r i a l :  b a s a l t  ( l a ) ,  c h e r t  (1) 

F i g .  25 ,  P l a t e  7 a - h  

Small s teep  e d g e  u n i f a c e s  h a v e  t h e  same e x p a n d i n g  s h a p a  

as the p r e v i o u s  c a t e g o r y ,  b u t  a r e  a l l  l ess  t h a n  35 am l o n g .  
[ 



~ i g .  2 5 .  Small steep e d g e  u n i f a c e s  w i t h  e x p a n d i n g  e d g e s .  

T a b l e  XXII. D i m e n s i o n s  o f  smal l  s t e e p  edge unifaces w i t h  
expanding edges. 

Length 

Width 19 26 ma 19 - 34  m m  6 

T h i c k n e s s  19  8 m m  4 - 10 m m  4 

flodif i e d  
Edge Length 19 38 ma 27 - 79 inn 16 



TWO smal l  t o o l s  have  beaks formed by  the i n t e r s e c t i o n  o f  steep 

e d g e s  a t  a @corners of t h e  f l a k e ,  

E x p a n d i n g  s i d e  e d g e s  on  small unifaces follow n a t u r a l  

f l a k e  c o n t o u r s  o r  were p r o d u c e d  by s l i g h t  edge  r e t o u c h .  However ,  

7 t o o l s  were s h a p e d  by s n a p p i n g  o f f  1 or b o t h  s i d e  e d g e s  o f  t h e  

f l a k e .  These b a s a l t  t o o l s  f o r m  a v e r y  h o m o g e n e o u s  g r o u p  w i t h  

f l a t  d o r s a l  s u r f a c e s ,  snapped edges, a n d  r e t o u c h  l i m i t e d  t o  t h e  

d o r s a l  m a r g i n  (Pig. 24, P l a t e  7 e-b) . 

S u b c l a s s  1-C, S t e e p  e d g e  u n i f a c e s  w i t h  contracting edges 

N = 3  

Raw Material: b a s a l t  (3)  

F ig .  26,  P l a t e  7 j - k  

A few steep edge u n i f a c e s  have  t h e  r e t o u c h e d  

edge  a t  the n a r r o w e s t  end  of t h e  f l a k e .  T h u s  t h e  f l a k e  

c o n t r a c t s  f r o m  a w i d e  p r o x i m a l  e n d  t o  a narrow working end .  

S i d e  e d g e s  h a v ~  b e e n  s h a p e d  w i t h  small  r e t o u c h  f l a k e s .  Due t o  

its p l a c e m e n t ,  t h e  steep r e t o u c h  i s  r e s t r i c t e d  i n  l e n g t h ,  

(12-20 nm l o n g ) ,  R e t o u c h  d o e s  not  c a r ry  b e y o n d  f l a k e  

margins.  Basic d i m e n s i o n s  a r e  o u t l i n e d  i n  T d b l e  X X I X I .  



pig. 26. s t e e p  e d g e  u n i f a c e s  w i t h  c o n t r a c t i n g  e d g e s .  

T a b l e  XXIII. D i m e n s i o n s  of steep edge u n i f a c e s  w i t h  
c o n t r a c t i n g  edges. 

T h i c k n e s s  3 6 ran 4 - 8 m m  

Weight 3 2 . 6  gr 1.3 - 5 . 2  gr 

Hodif i e d  
Edge Length  3 54 urn 37 - 82 m m  



S u b c l a s s  I-D. S t e e p  e d g e  u n i f a c e s  w i t h  p a r a l l e l  e d g e s  

N = 2  

R a w  Naterial: b a s a l t  (2) 

F i g .  27, P l a t e  7 i 

Two t o o l s  are n e a r l y  i d e n t i c a l ,  made o n  l a r g e  r e c t a n g u l a r  

f l a k e s  w i t h  s t e e p  m a r g i n a l  r e t o u c h  p l a ~ h d  a l o n g  1 l o n g  e d g e .  

If l e n g t h  is m e a s u r e d  f r o m  t h e  p r o x i m a l  e n d  t o  the distal 

working edge,  b o t h  t oo l s  are e x c e p t i o n a l l y  s h o r t  a n d  wide. 

T a b l e  X X I V  p r e s e n t s  e x a c t  m e a s u r e m e n t s .  

class 2. t l i s c e l l a n e o u s  f  o r a e d  u n i f  a c e s  

N = 4  

Raw H a t e r i a l :  b a s a l t  (2)  c h e r t  (2 )  

F i g .  28, P l a t e  7 1-0 

T h e  r e m a i n i n g  4 complete f o r r e d  u n i f a c e s  are u n i q u e  

shapes r e s u l t i n g  from c o m b i n a t i c ~  of c o n v e x  a n d  c o n c a v e  

e d g e s .  A l l  4 were r e t o u c h e d  a r o u n d  t h e  e n t i r e  p e r i m e t e r ,  

and 3 were f l a k e d  over t h e  d o r s a l  s u r f a c e  a s  well. F o l l o w i n g  

a r e  b r i s f  d e s c r i p t i o n s  o f  t h e  m i s c e l l a n e o u s  t o o l s :  

- T h e  f i r s t  a r t i f a c t  was made on a r o u g h l y  r e c t a n g u l a r  basalt 

blade .  One s h o r t  e n d  i s  formed by t h e  s t r i k i t q  p l a t f o r m ,  while 

t h e  o p p o s i t e  short e n d  is  s n a p p e d  o f f .  Both  l o n g  e d g e s  
I 



.rig. 27. Steep edge. u n i f a c  es with p a r a l l e l  edges. 

Table X X I V .  Dimensions  of steep edge unifaces  w i t h  
paral le l  edges. 

- 
N X --------------8anss-------- 

Length 2 27 m m  26  - 27  m m  

W i d t h  2  50 n m  4 5  - 54 m m  

Thickness 2  1 1 m m  1 0 - 1 1 m m  

Weight 2 1 6 . 3  gr 14 .8  - 1 8 . 0  qr 

flodif iea 
Edge Length 2 47  ma ------- 



p i g .  28. l l i s c e l l a n e o u s  formed unifaces. 

Fig .  2 9 .  Formed u n i f a c e  fragments. 



ver2 s h a p e d  b y  smal l  r e t o u c h  flakes (less t h a n  2 am l o n g )  t o  

p r o d u c e  s t r a i g h t  p a r a l l e l  e d g e s  t h a t  c o n s t r i c t  near t h e  

s n a p p e d  end. L e n g t h :  38 om, wid th :  15 mm,  t h i c k n e s s :  4  am, 

w e i g h t :  2 .4  g r .  

-The s e c o n d  artifact, a l s o  made o n  a b a s a l t  f l a k e ,  has a 

t r i a n g u l a r  s h a p e  w i t h  t h e  s t r i k i n g  p l a t f o r m  a t  t h e  b a s e  of 

t h e  t r i a n g l e .  T h e  s i d e s  are b o t h  c o n c a v e  a n d  a l l  3 corners are 

s h a r p  p o i n t s .  L e n g t h :  24 m m ,  w id th :  23 am, t h i c k n e s s :  5 m m ,  

v a i q h t :  1.6 g r .  

-Th+ t h i r d  u n i f a c e ,  b a s e d  o n  a g r e e n  c h e r t  f l a k e ,  h a s  a n  

a s y m m e t r i c a l  l e a f  s h a p e  f o r m e d  by 1 convex side a n d  1 

r e c u r v e d  s i d e .  One n a r r o w  end i s  b l u n t ,  a n d  t h e  o p p o s i t e  e n d  

h a s  a small  p r o j e c t i o n  t h a t  may be a h a f t i n g  element. L e n g t h :  

40 mm, w i d t h :  1 9  BIB, t h i c k n e s s :  5 nm, weight: 4.0 g r .  

-The f o u r t h  s p e c i m e n  is made on a t h i c k  p i n k  c h e r t  flake. One  

s i d e  i s  s t r a i g h t ,  u h i l e  t h e  o p p o s i t e  s i d e  h a s  c o n v e x  a n d  

c o n c a v e  s e g m e n t s  which meet i n  a ' b e a k ' .  The d i s t a l  e n d  h a s  

been  s n a p p e d  o f f .  L e n g t h :  36 mm,  w i d t h :  26 am, t h i c k n e s s :  8 

mm, w e i g h t :  7.2 g r .  

Class 3. Formed u n i f a c e  f r a g m e n t s  

N = 5  

Raw Haterial: b a s a l t  (5) 

P i g .  29  



These pieces were too f r a g m e n t a r y  t o  i n c l u d e  i n  a n y  o f  t h e  

f o r m e d  u n i f a c e  classes, b u t  r e t a i n  s e g m e n t s  o f  s t e e p  

e d g e  r e t o u c h ,  A l l  b u t  1 were s n a p p e d  f r o m  the m a r g i n s  of l a r g e r  

t o o l s :  t h e  e x c e p t i o n  u a s  removed b y  p e r c u s s i o n  p e r p e n d i c u l a r  t o  

t h e  retouched e d g e ,  Some i n d i c a t i o n  o f  s i z e  may b e  g i v e n  by  

maximum d i m e n s i o n ,  wh ich  r a n g e s  f r o m  19 t o  28 am. 

C l a s s  4, P o s s i b l e  b i f a c i a l  b l a n k s  

N = 1 9  

R a w  Platerial: b a s a l t  ( 1 9 )  

P i g .  30 

The b u l k  of f o r m e d  t o o l s  were b i f a c i a l l y  r e t o u c h e d ,  As 

o u t l i n z d  a b o v e ,  t h e y  have b e e n  d i v i d e d  i n t o  7 f o r m a l  classes: 

1) p o s s i b l e  b i f  a c i a l  b l a n k s ,  2 )  b i f a c i a l  points, 3) convex 

b i f a c e s ,  4 )  m i s c e l l a n e o u s  b i f a c e s ,  5 )  b i f a c e  f r a g m e n t s ,  

6 )  &cgs g g . ~ j l l g g g ,  a n d  7) q u a r t z i t e  s p a l l  tools .  

B l a n k s  a r e  r o u g h l y  s h a p e d  by t h e  r e m o v a l  of l a r g e  

p e r c u s s i o n  f l a k e s ,  a n d  their e d g e s  a re  generally u n e v e n  w i t h  

n o  e v i d e n c e  of u t i l i z a t i o n ,  They  are c o n s i d e r e d  t o  be an  

u n f i n i s h e d  s t a g e  i n  the m a n u f a c t u r e  o f  bifacial t o o l s .  H h i l e  

they a r e  e a s y  t o  d i s t i n g u i s h  f r o m  finished b i f a c e s ,  t h e y  may 

b e  c o n f u s e d  with b i f a c i a l l y  f l a k e d  c o r e  f r a g m e n t s ;  f o r  t h i s  

r e a s o n  they a r e  r e f e r r e d  t o  a s  p o s s i b l e  b l a n k s .  



Fig .  30. B i f a c i a l  b l a n k s .  

  able XXV. D i m e n s i o n s  of c o m p l e t e  b i f a c i a l  blanks. 

L e n g t h  37 mm 4 2  m m  4 2  m m  
Width 34 m m  2 8  m m  61  m m  
T h i c k n e s s  9  1 4  18 
Weight 1 2 . 0  gr 9 . 4  g r  3 9 . 5  g r  

Table  XXVI. D i m e n s i o n s  of b i f a c i a l  b l a n k  f r a g m e n t s .  

Length 16 31 mrn 21 - 46  m m  10 
w i d t h  16 36 m m  24  - 65  m m  10 
T h i c k n e s s  16 10 m m  7 - 15 m m  2  
Weight 16 1 2 . 9  g r  4 . 4  - 3 9 . 2  qr 8 



Pluto (1971: 109-118) i d e n t i f i e s  v a r i o u s  s t a g e s  i n  t h e  

s e q u e n c e  of t o o l  m a n u f a c t u r e .  H e  a p p l i e s  ths term * b l a n k g  t o  

an e a r l y  s t a g e  o f  m a n u f a c t u r e  i n  w h i c h  t h e  s t o n e  has been 

r o u g h l y  b l o c k e d  o u t  t o  a p p r o x i m a t e  t o o l  d i m e n s i o n s .  H e  s u g g e s t s  

t h a t  t h e  term ' p r e f o r m c  s h o u l d  be a p p l i e d  o n l y  when i t  is 

possible t o  r e c o g n i z e  t h e  s p e c i f i c  i n t e n t  o f  the s t o n e w o r k e r ,  

m d  t h e n  o n l y  i n  c o n j u n c t i o n  w i t h  a m o d i f y i n g  a d j e c t i v e ,  eg 

' s i d e  n o t c h e d  p o i n t  p r e f o r m ' .  None o f  t h a  a t i f a c t s  i n  t h i s  

c a t e g o r y  a r e  s u f f i c i e n t l y  c o m p l e t e  t o  i d e n t i f y  w i t h  a s p e c i f i c  

formed t o o l ,  h e n c e  a l l  a r e  r e g a r d e d  a s  p r e l i m i n a r y  b l a n k s .  

O n l y  3 b l a n k s  a r e  c o m p l e t e ;  t h e  rest a r e  f r a g m e n t s  o f  

l a r g e r  a r t i f a c t s  t h a t  were p r e s u m a b l y  b r o k e n  d u r i n g  m a n u f a c t u r e .  

O f  t h e  c o m p l e t e  s p e c i m e n s ,  2 a r e  t r i a n g u l a r  a n d  may h a v e  b e e n  

i n t e n d e d  f o r  p o i n t s ,  w h i l e  t h e  t h i r d  is  a l a r g e  ova l  f l a k e  w i t h  

a c o n v e x  ;dqe.  f o u r t e e n  f r a g m e n t s  h a v e  c r u d e l y  s h a p e d  c o n v e x  

edgqs a n d  a re  b r o k e n  w i t h  s n a p  f r a c t u r e s  i n  s u c h  a way t h a t  i t  

is n o t  p o s s i b l e  t o  p r e d i c t  t h e i r  i n t e n d e d  form.  The l a s t  

f r a g m e n t  is  a n e a r l y  c o m p l e t e  p o i n t  p r e f o r m  b i f a c i a l l y  s h a p e d  

w i t h  l a r g e  e x p a n d i n g  f l akes  a n d  c o r t e x  r e m a i n i n g  o n  1 f a c e .  

T h i s  b l a n k  a p p a r e n t l y  s h a t t e r e d  a t  t h e  thick 

base end  d u r i n g  m a n u f a c t u r e .  D i m e n s i o n s  are g i v e n  s e p a r a t e l y  

f o r  w h o l e  p r e f o r m s  a n d  f r a g m a n t s  i n  T a b l e s  X X V  a n d  X X V I .  



Class 5. B i f a c i a l  P o i n t s  N = 85 

As t h e  name i m p l i e s ,  t h e s e  a r t i f a c t s  h a v e  s h a r p  e d g e s  

and  t a p e r  t o  a p o i n t  a t  1 e n d  ( F i g .  3 1 ) .  T h e y  r a n g e  i n  

siz+ f r o m  a s m a l l  p o i n t  15 am l o n g  t o  a l a r g e  p o i n t e d  b i f a c e  

1 4 5  m m  l o n g .  P o i n t s  h a v e  b e e n  f u r t h e r  c l a s s i f i e d  a c c o r d i n g  

t o  size a n d  s h a p e  o f  t h e  h a f t i n g  e l e m e n t .  

T h e  m o s t  common h a f t i n g  t r e a t m e n t ,  a c c o u n t i n g  f o r  62% o f  

t h z  F d s n t i f i a b l e  p o i n t s ,  i s  n o t c h i n g .  S i n g l e  n o t c h e s  were 

removsd  f r o m  s i d e s  o r  c o r n e r s .  T h a  b a s i c  

d i s t i n c t i o n  b e t w e e n  s i d e  a n d  c o r n e r  n o t c h e s  f o l l o w s  F o r b i s  

(1960: 9 3 ) ,  ".. . c o r n e r  n o t c h e d  p o i n t s  h a r e  n o  b a s a l  edge.  

If there is a d e t e r m i n a b l e  b a s a l  edge ( n o  t n a t t e r  how much 

n a r r o w e r  t h e  b a s e  may b e  t h a n  t h e  b o d y ) ,  t h e  p o i n t  is  s i d e  

n o t c h e d  ". S t r i c t l y  s p e a k i n g ,  t h e  r e m o v a l  of c o r n e r  n o t c h e s  

p r o d u c e s  a 'stem*. H o u e v e r ,  f o l l o w i n g  c o n v e n t i o n a l  u s a g e ,  

p o i n t s  w i t h  n o t c h e s  o r i e n t e d  t o  p r o d u c e  a n  e x p a n d i n g  stem are 

called ' c o r n e r  n o t c h e d 8 ,  w h i l e  c o r n e r - r e m o v e d  p o i n t s  

r e s u l t i n g  i n  p a r a l l e l - s i d e d  o r  c o n t r a c t i n g  stems a r e  r e f e r r e d  

t o  a s  ' s t e m m e d ' .  S i d e  n o t c h e d  p o i n t s  a r e  g e n e r a l l y  smal l  

a n d  t h i n ,  t h e r e f o r e  2 c o n s p i c u o u s l y  l a r g e r  s i d e  n o t c h e d  p o i n t s  

h a v e  b e e n  p l a c e d  i n  a s e p a r a t e  c a t e g o r y .  Due t o  g r e a t e r  

v a r i a t i o n  i n  f o r m ,  corner n o t c h e d  p o i n t s  h a v e  been d i v i d e d  

i n t o  3 d i s t i n c t  s u b - g r o u p s .  
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Fig. 31. P o i n t  t e r m i n o l o g y  ( a f t e r  Sanger 197 1 : 37) 



S u b c l a s s  5-A. S m a l l  side n o t c h e d  p o i n t s  

N = 2 9  

Raw Material: b a s a l t  ( 2 6 ) ,  o b s i d i a n  (3) 

P i g s .  32-33, P l a t e  8 a - u  

S m a l l  s i d e  n c t c h e d  points, a l l  less t h a n  35 m m  l o n g ,  

were s h a p e d  w i t h  smal l  i r r e g u l a r  e x p a n d i n g  r e t o u c h  flakes i n  a 

r o u g h l y  c o l l a t e r a l  p a t t e r n  (cf. Crab t ree  1972a: 52). R e t o u c h  

has b e e n  k e p t  t o  a minimum, and i n  s e v e r a l  cases is r e s t r i c t e d  

t o  t h e  f l a k e  m a r g i n .  

T h e  mean s i z e  of smal l  s i d e  n o t c h e d  p o i n t s  is 24 x 1 2  x 4 

m m .  I n  10 cases t h e  b l a d e  is s l i g h t l y  u i d e r  

t h a r ,  t h e  b a s e ,  while i n  17 cases t h e  b a s e  is u i d e r ,  b u t  

t h e  maximum difference is o n l y  3 mm. H e i g h t  o f  t h e  b a s a l  e d g e  

a v e r a g e s  4 am. Greatest v a r i a t i o n  o c c u r s  i n  b l a d e  l e n g t h ,  

which r a n g e s  from 7-48 ma a n d  p r o d u c e s  a s i m i l a r l y  v i d e  range 

i n  m e a s u r e m e n t s  o f  o v e r a l l  p o i n t  l e n g t h  a n d  w e i g h t .  T h e s e  

f i g u r e s  a r e  s u m m a r i z e d  i n  Table XXVII. A l l  b u t  1 of t h e  small  

p o i n t s  h a v e  s l i g h t l y  c o n v e x  b l a d e  e d g e s ;  t h e  e x c e ~ t i o n  h a s  

s t r a i g h t  e d g e s .  O n  1 5  p o i n t s  t h e  b a s a l  e d g e  is n e a r l y  

straight; 11 are s l i g h t l y  c o n v e x ,  a n d  3 are slightly c o n c a v e .  

Lateral e d g e s  c o n t r a c t  t o w a r d  t h e  base i n  17 cases, s u g g e s t i n g  

u s e  o f  a n  o v a l  p r e f o r m ;  t h e  e d g e s  e x p a n d  i n  3 c a s e s ,  s u g g e s t i n g  

a t r i 3 n g u l a r  preform, a n d  t h z  r e m a i n i n g  10 h a v e  s t r a i g h t  edges. 

28 p o i n t s  are  l i - c o n v e x  i n  b o t h  l o n g i t u d i n a l  a n d  t r a n s v e r s e  

c r o s s - s e c t  i o n ;  t h e  e x c e p t i o n  i s  p l a n o - c o n v e x .  



~ t g .  32. Small s i d e  notched p o i n t s .  



F i g .  3 3 .  Small side notched p o i n t s .  

Pig. 34. Large s i d e  n o t c h e d  p o i n t s .  



N o t c h e s  a r e  e x p a n d i n g  a n d  r o u n d e d ,  a n d  h a v e  been  p l a c e d  

a t  right a n g l e s  t o  t h e  sdge s o  t h a t  n o n e  a re  b a r b e d .  N o t c h  

w l d t h  a v e r a g e s  4 l a m ,  w h i l e  n o t c h  d e p t h  a v e r a g e s  2 mm ( T a b l e  

x X V I I )  . T h e r e  is l i t t l e  v a r i a t i o n  i n  t h e  s i ze  of n o t c h e s  

wh ich  a re  a l w a y s  w i d e r  t h a n  t h e y  a re  d e e p .  I n  a n  a n a l y s i s  

o f  ove r  1 0 0 0  P l a i n s  s i d e  n o t c h e d  p o i n t s ,  P o r b i s  (1960: 90) 

found t h e  r e l a t i o n  of h e i g h t  o f  t h e  b a s a l  e d g e  t o  n o t c h  w i d t h  

t o  ba a r e l i a b l e  c h r o n o l o g i c a l  i n d i c a t o r .  T h i s  i n d e x  

c a l c u l a t e d  f o r  Punchaw Lake  a r t i f a c t s  r e v e a l s  t h a t  1 1  p o i n t s  ' 

h a v e  n o t c h e s  w i d e r  t h a n  t h e  b a s e ,  3 h a v e  n o t c h e s  n a r r o w a r ,  a n d  8 

h a v *  n o t c h s s  a n d  bases o f  e q u a l  size. T h e  n e c k  w i d t h  p r o d u c e d  

by n o t c h i n g  a v e r a g e s  11 mm. 

S u b c l a s s  5-B. L a r q e  s i d e  n o t c h e d  p o i n t s  

N = 2  

Raw Hater ia l :  b a s a l t  ( I ) ,  o b s i d i a n  (1)  

Fiq. 34,  P l a t e  8 v-w 

Two e s p e c i a l l y  l a r g e  side n o t c h e d  p o i n t s  h a v e  b e e n  i s o l a t e d  

from t h e  p r e v i o u s  c a t e q o r y .  T h e  p r i m a r y  c r i t e r i o n  f o r  t h i s  

d i s t i n c t i o n  is  b l a d e  s i z e ,  a v e r a g i n g  44 x 15 x 6 ma - 
well b q o n d  t h e  r a n g e  of  t h e  small  s i d e  n o t c h e d  p o i n t s  d e s c r i b e d  

a b o v e .  B l a d e  s i z e  is a l s o  r e f l e c t e d  i n  m e a s u r e m e n t s  o f  

o v e r a l l  p o i n t  l e n g t h  a n d  w e i g h t ,  w h i c h  a v e r a g e  51 mn a n d  

3.5 g r  r e s p e c t i v e l y .  U o r k n a n s h i p  is  a l s o  n o t i c e a b l y  s u p e r i o r  



Table XXVIT. D i m e n s i o n s  of small  s i d e  n o t c h e d  p o i n t s .  

P o i n t  l e n g t h  22 2 4 a m  1 5 - 3 3 m s  5 
B l a d e  l e n g t h  21 17 m m  7 - 24 nm 4 
B a s e  l e n g t h  2 9  4  m m  1 - 6 m m  1  

Body w i d t h  2 6  1 2  m m  9  - 15 mm 2 
Base w i d t h  27 1 3  mm 8 - 17 ma 2 

P o i n t  t h i c k n e s s  2 2  4  am 2 - S a m  1 

P o i n t  Weigh+ 2 2  1.1 g r  . 5  - 2.3  qr . 5  

No tch  Width 2 9  4 m m  3 - 7 m m  . 9 
N o t c h  D e p t h  29 2  am 1 - 3 m m  . 6 
Neck R i d t h  2 9  1 1  m m  5 - 1 3  m m  5  

T a b l e  XXVITI. D i m e n s i o n s  of large s i d e  notched p o i n t s .  

P o i n t  l e n g t h  2 51 m m  4 7 - 5 5 m m  
Blade l e n g t h  2  4 4  ma 39 - 4 8  m m  
Base l e n g t h  2 4  am 

Body w i d t h  2  1 5 m m  1 4 - 1 6 m m  
Base width 2 1 4  mra 

P o i n t  t h i c k n e s s  2 6 ma 5 - 6 m m  

P o i n t  w e i g h t  2 3 . 5  g r  3 .1  - 3.8 g r  

N o t c h  w i d t h  2  6  m m  
N o t c h  d e p t h  2  3 mm 
Neck w i d t h  2 9 lam 8 - 9 m m  



o n  t h e  l a r g e  o b s i d i a n  p o i n t ,  wh ich  h a s  d i a g o n a l  p r e s s u r e  

f l a k i n q  on b o t h  f a c e s .  

I n  a l l  o the r  f o r m a l  a t t r i b u t e s ,  large p o i n t s  are s i s i l a r  

t o  small side r o t c h e d  p o i n t s .  Blade e d g e s  a re  c o n v e x ,  t h e  

basal  e d g e  is s t r a i g h t  o r  c o n v e x ,  l a t e r a l -ba sa l  e d g e s  

c o n t r a c t  t o w a r d  t h e  base, a n d  b o t h  points are b i - c o n v e x  i n  

c r o s s  s e c t i o n .  H a f t i n g  e l e n s n t s  are  l a r g e  b u t  

w i t h i n  t h e  v a r i a t i o n  d i s p l a y e d  by small  s i d e  n o t c h e d  p o i n t s :  

b a s e s  a v e r a g e  4  mr h i g h  a n d  1 4  m m  wide, w h i l e  n o t c h e s  a v e r a g e  6 

m m  widd a n d  3 m m  d e e p .  Neck w i d t h s  a l s o  r e m a i n  n a r r o w ,  

a v e r a g i n g  9 m m  a c r o s s .  T h e s a  m e a s u r e m e n t s  i n d i c a t e  t h a t  s i z e  

a n d  s h a p e  of t h e  h a f t i n g  element r e m a i n  r e l a t i v e l y  c o n s t a n t  

a c r o s s  a l l  s i d e  n o t c h e d  p o i n t s  w h i l e  b l a d e  s i z e  v a r i e s .  

Subclass 5-C. C o r n e r  n o t c h e d  p o i n t s  w i t h  c o n v e x  b a s e s  

N = 8  

R a w  Material: b a s a l t  (8) 

F i g .  35, P l a t e  9 a - h  

T h e s e  p o i n t s  share e x p a n d i n g  stems a n d  c o n v e x  basa l  

and  b l a d e  e d g e s .  I n  f a c t ,  t h e  b a s e  o f  1 p o i n t  i s  so  c o n v e x  

i t  m i g h t  b e  c a l l e d  ' b u t t o n - l i k e  '. Basic d i m e n s i o n s  a re  

s u m m a r i z e d  in Table  X X I X .  By d e f i n i t i o n ,  stems f o r m e d  b y  

c o r n e r  n o t c h e s  are e x p a n d i n g ,  b u t  i n  a l l  cases u n d e r  

c o n s i d e r a t i o n ,  t h e  stea is n a r r o w e r  t h a n  the b l a d e .  



rig. 35. Corner n o t c h e d  points with c o n v e x  bases. 

Table X X I X .  D i m e n s i o n s  of cornet n o t c h e d  p o i n t s  
w i t h  c o n v e x  bases. 

- 
N X Ranqe 

P o i n t  length 8 45 m m  
Blade length 8 3 3  m m  

Blade w i d t h  8 19  mni 

Stem w i d t h  8 14  mm 

P o i n t  thickness R 7 m m  

P o i n t  w e i g h t  8 5 . 1  gr 

Neck w i d t h  8 1 1  m m  



Hininum n e c k  m e a s u r e m e n t s ,  t a k e n  n e a r  t h e  b l a d e ,  a v e r a g e  

1 1  mm, 

S u b c l a s s  5 - D .  C o r n e r  n o t c h e d  p o i n t s  w i t h  c o n c a v e  b a s e s  

N = 2  

Raw Material: b a s a l t  (I), c h e r t  ( 1 )  

Fig. 36, P la te  9 j - k  

E x c e p t  for r aw  m a t e r i a l ,  these 2 p o i n t s  a r e  very s imilar  

w i t h  broad t r i a n g u l a r  b l a d e s ,  e x p a n d i n g  stems ( n a r r o w e r  t h a n  

t h e  b l d d e ) ,  a n d  s l i g h t l y  c o n c a v e  b a s e s .  

Th5y o v e r l a p  the o t h e r  c o r n e r  n o t c h e d  p o i n t s  i n  terms 

o f  ave rage  l e n g t h  ( 4 4  mm) a n d  t h i c k n e s s  ( 7  am), b u t  are  slightly 

wider a t  the b l a d e  ( 2 4  ma) a n d  n e c k  ( 1 3  mm) ( T a b l e  X X X ) .  B o t h  

a r e  flaked i n  a r o u g h l y  c o l l a t e r a l  p a t t e r n  u i t h  e x p a n d i n g  o r  

parallel flakes. 

S u b c l a s s  5-E .  C o r n e r  notched p o i n t  uith basa l  n o t c h  

N = l  

83w R a t e r i a l :  b a s a l t  (1) 

F i g .  37, P l a t e  9 i 

T h e  s i n g l e  r e m a i n i n g  c o r n e r  n o t c h e d  p o i n t  i s  v e r y  small ,  

22 mn l o n q ,  15 am wide, a n d  3 mn t h i c k ,  w e i g h i n g  1.0 g r ,  T h e  

blade edges are convex, a n d  the 8 am wide e x p a n d i n g  stem 

h a s  a s i n g l e  s m a l l  b a s a l  n o t c h .  Neck w i d t h  i s  o n l y  7 mm. 
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F i g .  36 .  C o r n e r  n o t c h e d  p o i n t s  with concave bases. 

T a b l e  X X X .  D i m e n s i o n s  of corner notched p o i n t s  w i t h  
concave bases. 

P o i n t  l e n g t h  
Blade l e n g t h  

P o i n t  w i d t h  
Stem w i d t h  

Point t h i c k n e s s  

P o i n t  w e i g h t  

Neck w i d t h  



C 

p i g .  37. C o r n e r  n o t c h e d  p o i n t  with b a s a l  n o t c h .  

pig. 38 .  N o t c h e d  point f r a g m e n t s .  



S u b c l a s s  5-F. N o t c h e d  p o i n t  f r a g m e n t s  

N = 11 

Raw H a t e r i a l :  b a s a l t  19) 8 o b s i d i a n  (2 )  

F i g .  38, P l a t e  8 x 

T h e s e  point f r a g m e n t s  c a r r y  some e v i d e n c e  of n o t c h i n g  

b u t  a r e  t o o  i n c o m p l e t e  for s p e c i f i c  i d e n t i f i c a t i o n .  S e v e n  

a re  b l a d e s  l a c k i n g  b a s e s ,  a n d  4 a r e  b a s e s  b r o k e n  o f f  a t  t h e  

n o t c h .  N o t e w o r t h y  a r e  1 smal l  b l a d e  (21  x 1 2  x 3 m m )  w i t h  

u n i f o r m  d i a g o n a l  f l a k i n g  cn b o t h  f a c e s ;  a n d  1 

r o u q h l y  f l a k e d  b l a d e  w i t h  s l i g h t  l ea r s l  o r  b a r b s  a t  t h e  

s h o u l d e r .  A l l  b a s e  f r a m e n t s  a r e  c o n v e x  a n d  l a c k  l a t e r a l  

b a s a l  e d g e s .  

S u b c l a s s  5-G. Stemmed p o i n t s  

N = 4  

Raw ! l a t e r i a l :  b a s a l t  ( 3 ) ,  chert [ I )  

F i q .  40,  P l a t e  10  i-1 

A l l  p o i n t s  i n  t h i s  c a t e g o r y  h a v e ,  by d e f i n i t i o n ,  stems 

w i t h  p a r a l l e l  o r  c o n t r a c t i n g  edges  a n d  s t r a i g h t  b a s e s .  Due t o  

v a s t  d i f f e r e n c e s ,  t h e y  w i l l  b e  d e s c r i b e d  i n d i v i d u a l l y .  

The l a r g e s t  s temmed p o i n t ,  a n d  indeed t h e  largest p o i n t  

i n  t h e  a s s e m b l a g e ,  is made o f  b a s a l t  a n d  was r e c o v e r e d  from 



F i g .  39. Leaf - shaped  points. 

Fig .  40. Stemmed p o i n t s .  



t h e  s i t e  i n  4  f r a g m e n t s .  R e a s s e m b l e d  i t  is 1 4 5  x 39 x 3 

mm, a n d  w e i g h s  53.2 g r .  The l e a f  s h a p e d  

k l a d e  h a s  b e e n  s h a p e d  w i t h  l a r g e  i r r e g u l a r  e x p a n d i n g  f l a k e s .  

~ o t h  lower c o r n e r s  h a v e  been r emoved  t o  form a v e r y  s h o r t  v i d e  

stem (15 m m  long a n d  28 mrn v i d e )  w i t h  p a r a l l e l  s i d e s .  B o t h  

f a c e s  o f  t h e  p o i n t  h a v e  been t h i n n e d  t o  s u c h  a n  e x t e n t  t h a t  t h e  

cross s e c t i o n  is b i - p l a n o .  

A smaller p o i n t  h a s  been  v e r y  c r u d e l y  s h a p e d  a r o u n d  t h e  

m a r g i n  t o  p r o d u c e  a t h i c k  p a r a l l e l - s i d e d  b l a d e  j o i n e d  t o  a 

w i d e  c o n t r a c t i n g  stem a t  r o u n d e d  s h o u l d e r s .  O v e r a l l  t h e  

p o i n t  i s  38 am l o n g  and the stem d e c r e a s e s  from 1 4  nm wide n e a r  

the b l a d e  t o  1 1  m m  w i d e  a t  t h e  base. 

A n o t h e r  b a s a l t  p o i n t  f r a q m e n t  was b r o k e n  o f f  j u s t  

a b o v e  the s h o u l d e r s .  T h e  f r a g m e n t  is  26 ma w i d e  a t  t h e  

r o u n d e d  s h o u l d c x s ,  a n d  t a p e r s  t o  a p a r a l l e l  s i d e d  stem 10 mrn 

l o n g  a n d  17 am w i d e .  The b a s e  is s t r a i g h t .  

T h e  f i n a l  stemmed p o i n t ,  of c h e r t ,  i s  t h e  smallest i n  t h i s  

c a t e g o r y  a t  30 urn l o n g ,  14 mm w i d e ,  a n d  4 ma thick. T h e  blade 

h a s  c o n v e x  edges a n d  r o u n d e d  s h o u l d e r s  j o i n e d  t o  a b r o a d  

p a r a l l ~ l  s i d e d  stem 9 m m  l o n g  a n d  10 m m  wide. 



s u b c l a s s  5 - H .  L e a f  s h a p e d  p o i n t s  

Raw Rater ia l :  b a s a l t  (3) 

F i g .  39, P l a t e  10  f - h  

Leaf s h a p e d  points h a v e  convex edges a n d  b a s e s  w i t h  no 

h a f t i n g  n o d i f  i c a t i o n  other t h a n  basa l  t h i n n i n g .  A g a i n ,  t h e  

sxamples  a r e  so . d i v e r s e  t h e y  w i l l  be  d e s c r i b e d  i n d e p e n d e n t l y .  

T h e  l a r g e s t  l e a f  s h a p e d  p o i n t  m e a s u r e s  68 x 1 9  x 7 mm. 

It is p l a n o - c o n v e x  i n  cross s e c t i o n  a n d  s h a p a d  w i t h  s h o r t  

e x p a n d i n g  flakes i n  a r andom p a t t e r n .  T h e  b a s a l  edge was 

s l i g h t l y  s q u a r e d  i n  t h e  p r o c e s s  of t h i n n i n q .  

T h e  s e c o n d  p o i n t  ( 4 5  x 18 x 4 ma) was a s y m m e t r i c a l l y  

s h a p e d  f r o m  c o a r s e  b a s a l t .  T h e  b a s e  is  r o u n d e d  a n d  t h e  

c r o s s  s e c t i o n  is p l a n o - c o n v e x .  

T h e  l a s t  l ea f  s h a p e d  p o i n t  was f o r m e d  p r i n a r i l y  

by a l t e r n a t e  r e t o u c h  o n  a t h i n  t e a r - d r o p  s h a p e d  f l a k e  t o  

creatz  a f i n i s h e d  t o o l  34 x 1 4  x 4 ~ 5 .  It is a l s o  p l a n o -  

c o n v e x  i n  s e c t i o n .  



S u b c l a s s  5-1. L a n c e o l a t e  p o i n t s  

N = 3  

Raw Haterial: b a s a l t  (3) 

F i g ,  41 ,  P l a t e  1 0  a-c 

Two t h i c k  l a n c e o l a t e  p o i n t s  a r e  w i d e s t  a t  s h o u l d e r s  

located a b o v e  the c e n t e r  l i n a ,  w i t h  s t r a i g h t  b a s a l  e d g e s .  

One, 57 x 26 x '10  mm, h a s  r o u n d e d  s h o u l d e r s  a n d  t i p ,  w h i l e  

t h e  o t h e r ,  33 x 17 x 8 am h a s  s h a r p e r  a n g l e s .  

The  t h i r d  l a n c e o l a t e ,  a b a s a l  f r a g m e n t  with a d e e p l y  

c o n c a v e  b a s e ,  i s  t h i c k ,  w i t h  b i c o n v e x  cross s e c t i o n ,  4 5  

( i n c o m p l e t e )  x 2 0  x 7 mm. T h i s  p o i n t  is u n u s u a l  i n  t h a t  i t  

h a s  been r e t o u c h e d  t o  r emove  a h e a v i l y  p a t i n a t a d  s u r f a c e  a n d  

s h a r p e n  d u l l  edges. 

S u b c l a s s  5-3, Miscf l l a n e o u s  p o i n t s  

N = 3  

Raw N a t e r i a l  = b a s a l t  (3)  

F i g .  42, P l a t e  1 0  d - e  

I 4 i s c e l l a n e o u s  p o i n t s  a r e  t r i a n g u l a r ,  s u b - t r i a n g u l a r ,  a n d  

o v a l ,  with a v e r a g e  d i m e n s i o n s  o f  29  x 2 1  x 5 am. T h e i r  

b r o a d ,  f l a t  s h d p e ,  w i t h  r e t o u c h  l i m i t e d  t o  t h e  m a r g i n ,  a n d  

q 
'1 , q 

b ,, 
'fi b 

lack o f  wea r  ( d i s c u s s e d  u n d e r  F u n c t i o n )  s u g g e s t  t h a t  t h e s e  may 

b e  unfinished p o i n t  pref o m s .  



Fig. 4 1 .  Lanceolate p o i n t s .  

P i g .  42. Hiscellaneous points. 



S u b c l a s s  5-K. A s y m m e t r i c a l  p o i n t  t i p s  

N = 5 

Raw M a t e r i a l :  b a s a l t  (5) 

P i g .  43 

p o i n t  f r a g m e n t s  are t i p s  b r o k e n  from t h e i r  b a s e s  l e a v i n g  

l i t t l e  i n d i c a t i o n  o f  c o m p l e t e  tool  f o r m  o r  h a f t i n g  t r e a t m e n t .  

A s y m m e t r i c a l  t i p s  have  1  c o n c a v e  e d g e  and 1 c o n v e x  e d g e ,  

meriting i n  a p o i n t  t h a t  'curves1 t o  o n e  side. I n  g e n e r a l ,  

t h e  t i p s  a r e  l a r g e  a n d  t h i c k ,  c o m p a r a b l e  i n  scale t o  l a r g e  

b i f a c e s  r a t h e r  t h a n  p r o j e c t i l e  p o i n t s .  However, t h e r e  are  no  

c o a p l e t e  t o o l s  f rom t h e  e x c a v a t i o n  r e s e a b l i n g  t h e s e  f r a g m e n t s .  

T h r e e  a r e  b i - c o n v e x  a n d  2 p l a n o - c o n v e x  i n  t r a n s v e r s e  

cross s e c t i o n .  I l e a s u r a b l e  d i m e n s i o n s  a r e  p r e s e n t e d  i n  T a b l e  

X X X I .  

S u b c l a s s  5-L. S y m m e t r i c a l  p o i n t  t i p s  

N = 1 4  

Haw P l a t e r i a l :  b a s a l t  ( 1 3 ) ,  c h e r t  (1) 

P i g .  44 

S y m m e t r i c a l  f r a g m e n t s  are  t i p s  w i t h  convex o r  s t r a i g h t  

s d g e s ,  r a n g i n g  f rom a t h i c k  r o u n d e d  p o i n t  t o  a  t h i n ,  s h a r p ,  

n e e d l e - l i k e  t i p .  Several t i p s  a r e  i n  the s i z e  r a n g e  o f  s i d e  

a n d  c o r n e r  n o t c h e d  p o i n t s  f r o m  t h e  s i te.  The f r a g m e n t s  were 



F i g .  4 3 .  Asymmetrical point tips. 

Table X X X I .  Dimensions of asymmetrical  p o i n t  tips. 

L e n g t h  

Width 5 40 mm 21 - 50 m m  

Thickness 5 8 m m  6 - 12 m m  



F i g .  4 4 .  Symmetrical p o i n t  tips. 

Table X X X I I .  D i m e n s i o n s  of symmetrical point t i p s *  

Width 14  2 2  DIO 10 - 44 m m  10 

Thickness 1 4  6 m m  2 - 12 mm 3 



s h a p e d  w i t h  a c o m b i n a t i o n  o f  broad s x p a n d i n g  flakes a n d  l o n g  

n a r r o w  p a r a l l e l  f l a k e s .  P o u r  t i p s  are  b i - c o n v e x  i n  cross 

section, 4 a r e  p l a n o - c o n v e x ,  1 is b i - p l a n o ,  a n d  t h e  rest a re  

r o o  f r a g m e n t a r y  t o  e v a l u a t e .  B a s i c  d i m e n s i o n s  a r e  p r e s e n t e d  i n  

T a b l e  X X X I I .  

C l a s s  6. Convex  B i f a c e s  N = 11 

Convex b i f a c e s  h a v e  1 broadly c o n v e x  r e t o u c h e d  e d g e  w h i c h  

e x t n n d s  p a r t i a l l y  a r o u n d  th-t  c i r c u m f e r e n c e  o f  the 

artifact. T h e y  h a v e  b e e n  s u b d i v i d e d  i n t o  4 g r o u p s .  

S u b c l a s s  6-A. S e m i c i r c u l a r  c o n v e x  b i f a c e s  

N = 11  

R a w  Hater ial :  basal t  (1 1 )  

P ig .  45, P l a t e  11 c - g  

S e m i c i r c u l a r  b i f a c e s  a r e  made o n  l a r g e  f l a k e s .  E a c h  t o o l  

h a s  a t h i c k  s t r a i g h t  b a s e  which was t h e  o r i g i n a l  s t r i k i n g  

p l a t f o r m  ( i n  7 cases t h i s  b a s e  is a wide cor t i ca l  s u r f a c e ) .  

I T h e  t o o l  t a p e r s  from i t s  t h i c k  b a s e  t o  a t h i n  s e m i c i r c u l a r  

o r  ( f a n - s h a p e d 1  edge. 

T h e  e x t e n t  o f  r e t o u c h  o n  e a c h  t o o l  v a r i e s .  E i g h t  h a v e  o n l y  

a a r g i n a l  r e t o u c h ,  w h i l e  3 a r e  more e x t e n s i v e l y  s h a p e d  o v e r  the 



F i g .  4 3 .  S e m i c i r c u l a r  c o n v e x  b i f a c e s .  

T a b l e  XXXIII. D i m e n s i o n s  o f  s e m i c i r c u l a r  c o n v e x  b i f a c e s .  

L e n g t h  

Uidth 

Thickness 8 9 m m  8 - 11 m m  

Reight 



both f a c e s  - orie of t h e  few b a s a l t  a r t i f a c t s  t o  show i n t e n t i o n a l  

polish. A n o t h e r  o f  t h e  d o r s a l l y  s h a p e d  t o o l s  h a s  a s e c t i o n  o f  

steep u n i f a c i a l  r e t o u c h  a t  1 end, while t h e  m i d s e c t i o n  is 

b i f a c i a l .  T h r e e  b i f a c e s  a r e  f r a g m e n t a r y  b u t  r e t a i n  e n o u g h  o f  

t h e  t h i c k  b a s e  a n d  c o n v e x  e d g e  t o  p l a c e  them s e c u r e l y  i n  

t h i s  c a t e g o r y .  H e a s u r e m s n t s  f o r  8 c o m p l e t e  t o o l s  a r e  g i v e n  

i n  T a b l e  X X X I I I .  

S u b c l a s s  6-B. O v o i d  a n d  s u b r e c t a n g u l a r  c o n v e x  b i f  aces 

N = 2  

Raw P l a t e r i a l :  c h e r t  (2 )  

F i g .  46 ,  P l a t e  11 a - b  

A g r e y - b r o w n  cher t  too l  was c o m p l e t e l y  s h a p e d  o v e r  b o t h  

faces w i t h  l a r g e  e x p a n d i n g  i r r e g u l a r  f l a k e s .  I t  h a s  

a  s y m m e t r i c a l  o v a l  s h a p e  a n d  is b i - c o n v e x  i n  t r a n s v e r s e  s e c t i o n .  

An o u t s t a n d i n g  f e a t u r e  o f  t h i s  t o o l  i s  its h e a v y  p o l i s h ,  

c o v a r i n q  the r o u n d e d  e d g e s  a s  well a s  b o t h  f a c e s  (71 x 34 x 

1 3  mm; w e i g h t :  37.1 qr) . 

T h e  o t h e r  a r t i f a c t  i n  t h i s  c a t e g o r y  is a  t h i c k ,  

s u b r e c t a n g u l a r  b i f a c e  o f  a m b e r  c o l o r e d  c h e r t .  One face was 

f l a k e d  i n  a ~ e v a l l o i s  p a t t e r n ,  w i t h  l a r g e  f l a k e s  c o n v e r g i n g  f r o m  

o p p o s i t e  e d g e s  t r u n c a t e d  by r e m o v a l  o f  a b l a d e  a l o n g  t h e  m e d i a l  

r i d g e .  T h e  o t h e r  f a c e  h a s  a n  i r r e g u l a r  f l a k i n g  p a t t e r n .  The 

t o o l  i s  b i - c o n v e x  i n  c r o s s  s e c t i o n .  T h e r e  is n o  a p p a r e n t  



pig. 46. ovoid and s u b r e c t a n g u l a r  convex b i f a c e s .  



e d g e  r e t o u c h ,  b u t  t h e  e n t i r e  e d g e  is h e a v i l y  b a t t e r e d  a n d  

d u l l e d  (41 x 35 x 18 ma; weigh t :  19.7 g r ) .  

s u b c l a s s  6 - C .  I r r e g u l a r  convex b i f  a c e s  

N = 4  

Raw H a t e r i a l :  b a s a l t  (4)  

Fig. 47 

T h e  i r r e g u l a r  c o n t o u r s  of t h e s e  b i f a c e s  a re  f o r m e d  by 

c o n v e x  a n d  s t r a i g h t  e d g e s  m e e t i n g  a t  v a r i o u s  o b t u s e  a n g l e s  

a r o u n d  t h e  t o o l  p e r i m e t e r .  O n e  was s h a p e d  w i t h  l a r g e  p e r c u s s i o n  

f l a k e s  a r o u n d  t h e  a a r q i n ,  2 h a v e  s m a l l  e x p a n d i n g  r e t o u c h  f l a k e s ,  

a n d  t h e  l a s t  h a s  s h a r p  e d g e s  t h i n n e d  w i t h  s m a l l  r e t o u c h  

flakes. D i m e n s i o n s  a re  o u t l i n e d  i n  T a b l e  X X X I V .  

S u b c l a s s  6-D.  C i r c u l a r  b i f a c a s  ( d i s c o i d s )  

N = 9  

Raw M a t e r i a l :  b a s a l t  (9)  

Fig. 48 ,  P l a t e  12 e - h  

The c i r c u l a r  b i f a c s s  a re  a homogeneous  g r o u p  o f  s m a l l  

d i s c o i d a l  t o o l s .  T h e y  a r e  f l a k e d  f rom t h e  c i r c u m f e r e n c e  

t o w a r d  t h e  c e n t e r  on b o t b  f a c e s ,  p r o d u c i n y  a  b i - c o n v e x  c r o s s  

s e c t i o n .  I n  g t n e r a l  the f l a k e s  are b r o a d  and e x p a n d i n g ,  w i t h  

n o  p r e s s u r e  r e t o u c h .  One a r t i f a c t  h a s  c o r t e x  r e m a i n i n g  o n  1 

f a c e .  



Fig. 47. Irregular convex bifaces. 

Table XXXIV. Dimensions of irregular convex bifaces. 

L e n g t h  4 32 ram 2 5  - 4 1  m m  

w i d t h  4 29 mm 23 - 3 6  m m  

Thickness 4 7 m m  

Weight 4 8 . 0  gr 4.2 - 12 .6  gr 



~ i g .  4 8 .  C i r c u l a r  b i f a c e s  (discoids) . 

Table  X X X V .  Dimensions of c i r c u l a r  b i face s .  

Diameter 

~ h i c k n e s s  

Weight 



T h e i r  s h a r p  s i n u o u s  e d g e s  a r s  made u p  o f  a d j a c e n t  c o n c a v e  

a n d  s t r a i g h t  s e g m e n t s ,  c r e a t e d  b y  r e m o v a l  o f  l a r g e  

f l a k e s .  Thus ,  w h i l e  t h e  o v e r a l l  a r t i f a c t  s h a p e  is c i r c u l a r ,  

t h e  e d g e  i t se l t  is r a t h e r  j a g g e d .  A v e r a g e  d i m e n s i o n s  are  

o u t l i n e d  i n  T a b l e  X X X V .  Two o f  the a r t i f a c t s  a r e  f r a g m e n t s  of 

d i s c o i d s  b r o k e c  w i t h  s n a p  f r a c t u r e s .  

C l a s s  7. r l i s c e l l a n e o u s  B i f a c e s  

N = 3  

Raw f l a t e r i a l :  b a s a l t  (3)  

F i g .  49,  P l a t e  13 a-c 

T h e  3 r e m a i n i n g  b i f a c e s  are  u n i q u e .  A small b a s a l t  

a r t i f a c t  a p p r o a c h e s  t h e  fo rm cf a  leaf  s h a p e d  p o i n t  w i t h  

s y m m e t r i c a l  c o n v e x  e d g e s ,  r o u n d e d  b a s e  and  b i - c o n v e x  cross 

s e c t i o n .  However, t h e  t h i c k  r o u n d e d  p o i n t  is  u n s u i t a b l e  

f o r  p i e r c i n g .  T h e  t o o l  may b e  a n  u n f i n i s h e d  p o i n t  p r e f o r m ,  

s i n c e  it a l s o  l a c k s  f i n e  edge  r e t o u c h ;  it may 

h a v e  been  i n t e n d e d  a s  a b l u n t  p r o j e c t i l e  t i p ,  o r  t h e  b l u n t  

t i p  may a c t u a l l y  be a  h a f t i n g  e l e m e n t .  

A s m a l l  * c i g a r  s h a p e d *  b a s a l t  b i f a c e  is s o  n a r r o w  and 

t h i c k  t h a t  its crcss section is nearly c i r c u l a r .  It h a s  b e e n  

s t e e p l y  f l a k e d  w i t h  s m a l l  e x p a n d i n g  f l a k e s  o n  b o t h  f a c e s ,  One 

e n d  i s  b l u n t  a n d  t h e  o t h e r  t a p e r s  t o  a n a r r o w  r o u n d e d  t i p  

(42  x 10 x 8 m m ;  w e i g h t :  3.7 g r ) .  



F i g .  49. Miscellaneous b i faces .  



T h e  l a s t  of  t h e  c o m p l e t e  b i f a c e s  i s  r o u g h l y  r e c t a n g u l a r .  

I t  has been  c r u d e l y  s h a p e d  w i t h  e x p a n d i n g  f l a k e s  c o n v e r g i n g  

from t h e  l o n g  e d g e s  on b o t h  f a c e s ,  mak ing  it b i - c o c v e x  i n  

t r a n s v e r s e  s e c t i o n .  Its wedge s h a p e  t a p e r s  from o n e  s h o r t  t h i c k  

e n d  b e a r i n g  r e m n a n t s  of co r t i ca l  s u r f a c e  t o  an o p p o s i n g  t h i n  

e d g e  (47 x 2 4  x 15 mm; w e i g h t :  4.5 g r )  . 

C l a s s  8. Formed B i f a c e  F r a g m e n t s  

N = 56 

Raw H a t e r i a l :  b a s a l t  (50) , c h e r t  (51 , o b s i d i a n  (1) 

F i g .  50, P l a t e  1 3 d  -k 

F r a g m e n t s  of f o r m e d  b i f a c e s ,  which  h a v e  n o  p o i n t e d  

e d g e s ,  may b e  d i v i d e d  i n t o  4 g r o u p s :  1) r o u n d e d  e n d  

f r a g m e n t s ,  2 )  s q u a r e d  end  f r a g m e n t s ,  3) m i d s e c t i o n s ,  a n d  

4) truncated edges. Each  c a t e g o r y  ref lec ts  some a s p e c t  o f  

a c o m p l e t e  b i f a c i a l  t o o l .  

End f r a g m e n t s  a r e  bases o r  t i p s  b r o k e n  f rom f o r m e d  

b i f a c e s ,  u s u a l l y  by s n a p  f r a c t u r e .  N o t e w o r t h y  among 10  

r o u n d e d  o r  c o n v e x  end f r a g m e n t s  is 1 n a r r o w  f r a g m e n t  o f  c h e r t  

that r e s e m b l e s  a d r i l l  b i t .  It  h a s  b e e n  c a r e f u l l y  f l a k e d  

a l o n g  b o t h  s i d e s  t o  p r o d u c e  s t r a i g h t  p a r a l l e l  e d g e s  

t e r m i n a t i n g  i n  a  r o u n d e d  t i p  (4  m m  wide ,  2 m m  t h i c k ) .  

D i m e n s i o n s  of the r e m a i n i n g  r o u n d e d  f r a g m e n t s  a r e  

summar ized  i n  T a b l e  X X X V I .  



Fig. 50.  Formed b i f a c e  fragments. 



Table XXXVI. D i m e n s i o n s  of r o u n d e d  end f r a g m e n t s .  

T a b l e  X X X V I I .  D i m e n s i o n s  of s m a l l  s q u a r e d  e n d  f r a g m e n t s .  
- 

N X  -------------,----zBQ~~---- 
L e n g t h  ~ 1 4  17 m m  8  - 24 mm 
Width 14 21 m m  1 5 -  2 5 m m  
T h i c k n e s s  1 4  5 lam 3 - 8 m m  

T a b l e  XXXVIII. D i m e n s i o n s  of l a r g e  squared and f r a g m e n t s .  

L e n g t h  
Width 
T h i c k n e s s  

T a b l e  X X X I X .  D i m e n s i o n s  o f  m i d s e c t i o n  f raqments .  

Length  
Width 
T h i c k n e s s  

T a b l e  XL. ~ i a e n s i o n s  of t r u n c a t e d  e d g e  f r a g m e n t s .  

Length 
Width 
T h i c k n e s s  



E i g h t e e n  e n d  f r a g m e n t s  a r e  ' s q u a r e d *  w i t h  s i d e s  j o i n e d  

t o  b a s e  a t  a  s h a r p  a n g l e .  Eleven h a v e  p a r a l l e l  s i d e s ,  a n d  

7 e x p a n d  f rom t h e  b a s e .  W h i l e  t h e  f r a g m e n t s  are, i n  g e n e r a l ,  

s m a l l  and  t h i n ,  with b i c o n v e x  c r o s s - s e c t i o n ,  2 h e a v i l y  

p a t i n a t e d  b i - p l a n o  s p e c i m e n s  a r e  especially l a r g e .  T h e i r  

fo rm,  t h o u g h  i n c o m p l e t e ,  is r e m i n i s c e n t  of t h e  l a r g e s t  

c o m p l e t e  b i f a c i a l  p o i n t  (see stemmed p o i n t s ) .  D i a e n s i o n s  

o f  l a r g e  and  s m a l l  f r a g a e n t s  a r e  g i v e n  s e p a r a t e l y  i n  

T a b l e s  XXXVII a n d  X X X V I I I .  I I 

Midsections a r e  f r a g m e n t s  t r u n c a t e d  a t  b o t h  e n d s ,  

u s u a l l y  by  s n a p  f r a c t u r e .  F o u r  a r e  s m a l l  a n d  t h i n ,  w i t h  

p a r a l l e l  r e t o u c h e d  edges. S i x  l a r g e r  m i d s e c t i o n s  h a v e  

e x p a n d i n g  r e t o u c h e d  e d g e s  ( T a b l e  X X X I X )  . 

E i g h t e e n  ' t r u n c a t e d  e d g e s 1  a re  s i m i l a r  t o  m i d s e c t i o n s  

i n  that t h e y  are  broken a t  b o t h  ends, u s u a l l y  by snap  

f r a c t u r e .  Houever ,  u n l i k e  m i d s s c t i o n s ,  t h e y  r e t a i n  o n l y  1 

b i f a c i a l l y  r e t c u c h e d  e d g e .  S n a p p e d  edges c o n v e r g e  i n  a  t h i c k  

' p o i n t '  o p p o s i t e  t h e  b i f a c i a l  e d g e ,  p r o d u c i n g  a wedge s h a p e d  

cross s e c t i o n  ( T a b l e  XL) . 



N = 10 

Raw Material: b a s a l t  (9) , o b s i d i a n  (10) 

F i g .  51, P l a t e  12  a-d  

P&gcs~ ggqgiuegg a r e  g e n e r a l l y  smal l  a n d  r e c t a n g u l a r  - 
w i t h  p a i r e d  o p p o s i t e  e d g e s  c r u s h e d  a n d  f l a k e d ,  reflecting 

m o d i f i c a t i o n  by b i p o l a r  p e r c u s s i o n  (HacDona ld  1968: 8 5 ) .  

Host gieces e s u u i l l e g s  from Excavation A r t a  C h a v e  o n l y  1  

p a i r  of e x t e n s i v e l y  b a t t e r e d  e d g e s ,  a l t h o u g h  1  s p e c i m e n  

has 2 p a i r s  of f l a k e d  edges. Basic d i m e n s i o n s  a re  p r e s e n t e d  

i n  T a b l e  X L I .  Length ,  m e a s u r e d  a s  t h e  maximum d i s t a n c e  

b e t w e e n  b i p o l a r  edges, is s h o r t e r  t h a n  w i d t h  i n  6 cases. 

T h e  3 s m a l l e s t  ej&s= fggg&l.&ga~ a p p e a r  t o  b e  f r a g m e n t s ,  

t e r m i n a t i n g  a t  b o t h  s i d e s  i n  s m a p  f r a c t u r e s  o r  b u r i n - l i k e  

scars. 

Class  10. Q u a r t z i t e  S p a l l  Tools 

H = 10  

Raw Material: quartzite (10) 

P i q .  52, P l a t e  1 4  



- 
N X s ------------------EBQ~B~--~~~--~~~~~ 

Length  10 2 2  mm 18 - 2 9  m m  4 

W i d t h  10 2 5  m m  16 - 3 4  m m  7 

T h i c k n e s s  10 6 mm 4 - 8 m m  1 

Weight 10 3 .4  gr 1 . 2  - 6 . 1  gr 1.7 





Q u a r t z i t e  spa11  t o o l s  a r e  made on l a r g e  round t o  o v a l  

s h a p e d  primary d e c o r t i c a t i o n  f l a k e s  from q u a r t z i t e  bou lders .  

S e v e n  are complete,  while 3 a r e  fragments.  Nine t o o l s  show 

con t i nuous  'nibblingq, or  s m a l l  i r r e g u l a r  f l a k e s  w i t h i n  

5 m m  o f  t . h e  edge, a l t houqh  in a few p l a c e s  f l a k e s  up t o  

LO m m  l o n g  were removed. T h i s  evidence comes mainly from 

t h +  smooth c o r t i c a l  s u r f a c e  s i n c e  f l a k e  s c a r s  a r e  obscured by 

t h e  c o a r s e  g r a i n  of the v e n t r a l  s u r f a c e .  Rega rd l e s s  of t h e  

e x t e n t  o f  f l a k i n g ,  t h e  e d g e  con tou r  of a l l  t o o l s  remains very  

smooth a n d  even. A l l  t o o l s  show some edge d u l l i n g  o r  rounding, 

w i t h  a  few v i s i b l e  s t r i a t i o n s  running pe rpend i cu l a r  t o  the 

edge!, and some a r e a s  of  edge  g l o s s  o r  pol ish .  Dimensions 

of complete q u a r t z i t e  s p a l l s  a re  g i v m  i n  Table  XLII. 

Ground Stone 

C l a s s  11.  C e l t s  and C e l t  Fragments 

N = 17 

Raid H a t e r i a l :  silty s h a l e  (17) 

Fig. 53, P l a t e  1SB 

C e l t s  and c e l t  f r agments  a r e  d e f i n e d  p r i m a r i l y  on t h e  

b a s i s  of a  s i n g l e  complete  specimen from Excavation Area ' C ' .  

S i x  f r agments  were reassembled t o  form 1 incomplete  t o o l  and it 

i s  assumed t h a t  the remaining 10 f l a k e s ,  w h i c h  show g r ind ing  

and p o l i s h i n g ,  a r e  a l s o  c e l t  f ragments .  



pig. 5 3 .  ~ e l t s  and ce l t  fragments.  



T h e  o n l y  c o m p l e t e  t o o l  is  s u b r e c t a n g u l a r  i n  o u t l i n e ,  115 

x 6 2  x 1 4  ma. One e n d  was  d o u b l e  b e v e l l e d  t o  a n  

angle of a b o u t  65 d e g r e e s  by  g r i n d i n g .  T h i s  vorking e d g e  is 

slightly c o n v e x  i n  p l a n  v i ew a n d  h a s  f i n e  s t r i a t i o n s  less t h a n  

3 m m  l o n g  r u n n i n g  p e r p e n d i c u l a r  t o  t h e  edge o n  b o t h  f a c e s .  

T h e  long s ide  e d g e s  of t h e  t o o l  h a v e  b e e n  r o u g h l y  t h i n n e d  by 

f l a k i n g ,  t h e n  g r c u n d  a n d  p o l i s h e d .  O n e  f a c e  h a s  b e e n  more 

e x t e n s i v e l y  g r o u n d  than t h e  o t h e r ,  w h i c h  s t i l l  r e t a i n s  r o u g h  

f l a k e  scars. T h e  e n d  o p p o s i t e  t h e  w o r k i n g  edge uas s p l i t  b y  

a blov t o  t h e  e d g e ,  l e a v i n g  a l a r g e  f l a k e  scar. 

C l a s s  12. I l i s c e l l a n e o u s  Ground  S t o n e  

N = 5  / 

R a w  n a t e r i a l :  s l a t e  ( 3 ) .  s a n d s t o n e  ( 4 ) ,  o t h e r  (3 )  

F i q .  5 4 ,  P l a t e  12 i - k  

T h e  a i s c e l l a n e o u s  pieces cf q r o u n d  s t o n e  are  so 

d i s s i m i l a r  t h a t  t h e y  w i l l  b e  d e s c r i b e d  i n d i v i d u a l l y .  

1. A r e c t a n g u l a r  s l a b  o f  s l a t e  (8Y x 41 x 6 am) h a s  

s t r a i g h t  p a r a l l e l  s i d e s  t e r m i n a t i n g  i n  i r r e g u l a r  f r a c t u r e s  

a t  b o t h  e n d s .  One f ace ,  c o m p l e t e l y  g r o u n d  t o  a s m o o t h  

s u r f a c e ,  i s  c o v e r e d  w i t h  l o n g  s t r i a t i o n s  r u n n i n g  

l o n g i t u d i n a l l y  a n d  d i a g o n a l l y ,  a n d  t h e r e  is a l s o  a smal l  



Fig. 54. fliscellaneous ground stone. 

I *, " I .  

" "  18 t,, 



a r e a  o f  p e c k i n g  n e a r  t h e  c e n t e r .  Twen ty -one  smal l  n o t c h e s  

a r e  e v e n l y  s p a c e d  a l o n g  1 l o n g  edge. 

2. A t h i n  s h e e t  of s l a t e  has i r r e g u l a r  j a g q e d  e d g e s  w i t h  

some e v i d e n c e  o f  edge r o u n d i n g  o n  a few s t r a i g h t  

s e g m e n t s  ~(64 x 57 x 6 iam; w e i g h t :  30.5 g r ) .  

3. A p i e c e  o f  s a n d s t o n e  worn  t o  a  t h i n  c r e s c e n t  by  a b r a s i o n  

on  b o t h  f a c a s  was r e c o v s r e d  f r o m  t h e  s i t e  i n  3 f r a g m e n t s .  

T h e  c r e s c e n t  is thickest a t  b o t h  e n d s ,  a n d  carr ies  a 

l o n g i t u d i n a l  t r o u g h  marked w i t h  s t r i a t i o n s  o n  e a c h  f a c e .  

4 .  A n o t h e r  f l a k e  o f  s a n d s t o n e  h a s  b e e n  r emoved  from t h *  e d g e  

o f  a  q r o u n d  a n d  p o l i s h e d  t o o l  o f  unknown f o r m  (25 x 4 8  x 5 m m ) .  

5. L a s t l y ,  3 f r a g m e n t s  o f  a  m e t a m o r p h i c  material  were 

r e a s s e m b l e d  t o  form t h e  b a s a l  e n d  o f  a l a r g e  f l a t  b i f a c e .  

I t  was r o u g h l y  s h a p e d  w i t h  l a r g e  e x p a n d i n g  f i a k e s  a c r o s s  b o t h  

f a c e s ,  p r o d u c i n g  a b i - p l a n o  c r o s s  s e c t i o n .  F l a k e s  

u p  t o  8 m m  l o n g  were r emoved  f r o m  the e d g e s ,  l e a v i n g  t h e m  

s t r a i g h t  and  s h a r p ,  T h e  b a s a l  e d g e  is s t r a i q h t  a n d  t h e  s i d e s  

e x p a n d  f r o m  t h e  b a s e  t o  t h e  b r o k e n  e d g e .  H i g h e r  r i d g e s  and 

f l a t  s u r f a c e s  o n  b o t h  f a c e s  were t h o r o u g h l y  g r o u n d  a n d  

p o l i s h e d .  T h e  r e a s s e m b l e d  f r a g m e n t  i s  76 ( i n c o m p l e t e )  



T h e  f i n a l  s t a g e  i n  t h e  ' l i f e *  o f  a n  a r t i f a c t ,  a s s u m i n g  

i t  was  n o t  d i s c a r d e d  d u r i n g  m a n u f a c t u r e ,  was its u s e  a s  a t o o l ,  

T h i s  s e c t i o n  w i l l  d i s c u s s  some e v i d e n c e  of t o o l  u s e  a t  P u n c h a v  

Lake .  I n t e r p r e t a t i o n s  are b a s e d  on m a c r o - m o r p h o l o g i c a l  

t r a i t s  w i t h  r e f e r e n c e  t o  e t h n o g r a p h i c  a n a l o g y .  I n  

a d d i t i o n ,  some i n f e r e n c e s  are  s u p p o r t e d  b y  

m i c r o s c o p i c  e x a m i n a t i o n ,  b u t  t h i s  is n o t  i n t e n d e d  a s  a n  

e x h a u s t i v e  use -wea r  a n a l y s i s  wh ich ,  w i t h  a n  a s s e m b l a g e  t h i s  

size, would  be a t h e s i s  p r o j e c t  i n  i t s e l f .  F u n c t i o n a l  

c a t e g o r i e s  w i l l  f o l l o v  t h e  o u t l i n e  of t e c h n o l o g i c a l  s t a g e s  

p r e s e n t e d  a b o v e .  

U n m o d i f i e d  A r t i f a c t s  ( N  = 6546) 

D e s p i t e  t h e  f a c t  t h a t  u n m o d i f i e d  a r t i f a c t s  show n o  e v i d e n c e  

o f  s e c o n d a r y  e d g e  m o d i f i c a t i o n ,  they may h a v e  b e e n  u s e d  a s  

tools.  However ,  b e f o r e  u n m o d i f i e d  e d g e s  c o u l d  be e x a m i n e d  f o r  

traces o f  wear, i t  v a s  n e c e s s a r y  t o  make  a d i s t i n c t i o n  b e t w e e n  

e d g e  m o d i f i c a t i o n s  r e s u l t i n g  f r o m  t oo l  u s e  a n d  those r e s u l t i n g  

f r o m  i n t e n t i o n a l  r e t o u c h ,  a n d  t o  e x p l o r e  t h e  k i n d s  of u s e  wear 

t h a t  might b e  e n c o u n t e r e d .  



As was t h e  c a s e  w i t h  t e c h n o l o g i c a l  e x p e r i m e n t a t i o n ,  t h e  

l i t e r a t u r e  on use -wear  a n a l y s i s  is l i m i t e d  t o  materials o t h e r  

t h a n  b a s a l t .  I n  t h e  a b s e n c e  of a p p r o p r i a t e  s t u d i e s ,  it was 

n e c e s s a r y  t o  r e p l i c a t e  v a r i o u s  k i n d s  o f  f l a k e  u t i l i z a t i o n  o n  

b a s a l t .  w h i l e  t h e  p r i m a r y  g o a l  of t h e s e  tests was t o  

determine w h e t h e r  u t i l i z e d  e d g e s  c a n  be d i s t i n g u i s h e d  f r o m  

u n m o d i f i e d  e d g e s  a n d / o r  p u r p o s e l y  r e t o u c h e d  edges, t h e  

r e s u l t s  a l s o  p r o v i d e  p r e l i m i n a r y  g u i d e l i n e s  f o r  t h e  

r e c o g n i t i o n  of some k i n d s  of use-wear. T e c h n i q u e s  o f  

r e p l i c a t i o n  a n d  r e s u l t i n g  e d g e s  are d e s c r i b e d  i n  Append ix  D. 

On t h e  b a s i s  of  t h e  r e p l i c a t i o n  e x p e r i m e n t s ,  it v a s  

c o n c l u d e d  t h a t  n o t  a l l  wear traces are v i s i b l e  a t  low 

m a g n i f i c a t i o n s .  E d g e s  u s e d  t o  c u t  raw reat  showed n o  e v i d e n c e  

of u t i l i z a t i o n  a t  1 4 X .  However, u s e  o n  a l l  h a r d e r  materials  

l e f t  v i s i b l e  m i c r o f l a k i n g  a n d / o r  edge s n a p p i n g .  E d g e s  u s e d  o n  

medium t o  h a r d  materials may be d i s t i n g u i s h e d  from u n m o d i f i e d  

and a c c i d e n t a l l y  m o d i f i e d  e d g e s  b y  t h e  p r e s e n c e  of c o n t i n u o u s  

o r  n e a r l y  c o n t i n u o u s  series o f  m i c r o f l a k e s  o n  1 or  b o t h  f a c e s .  

u t i l i z e d  e d g e s  may be  d i s t i n g u i s h e d  f r o m  i n t e n t i o n a l l y  r e t o u c h e d  

1 e d g e s  by t h e  l i m i t e d  l e n g t h  of n i c r o f l a k e s ,  which  a r e  g e n e r a l l y  

less t h a n  2 Ira l o n g ,  a n d  ra re ly  up t o  4 m m  l o n g .  S p e c i f i c  

d e s c r i p t i o n s  a n d  c o m p a r i s o n s  of u t i l i z e d  e d g e s  are o f f e r e d  i n  

Appendix  D. 



I n i t i a l l y ,  a l l  2596 u n m o d i f i e d  a r t i f a c t s  w i t h  s p e c i f i c  

p r o v e n i e n c e  i n  E x c a v a t i o n  Area * C 0  were e x a m i n e d  m a c r o s c o p i c a l l y  

f o r  s i g n s  of u s e - r e a r  and /o r  e d g e  m o d i f i c a t i o n .  ~ u r i n q  t h i s  

e x a m i n a t i o n ,  370 a r t i f a c t s  were f o u n d  t o  b e a r  e d g e  a l t e r a t i o n s  

w i t h i n  t h e  d e f i n i t i o n  o f  u s e  wear, t h a t  is, c o n t i n u o u s  series 

o f  m i c r o f l a k e s  up  t o  2 am i n  length. The lower l i m i t  o f  

m i c r o  f l a k e  l e n g t h  c l e a r l y  v i s i b l e  i n  t h i s  c u r s o r y  e x a n i n a t i o n  

a n d  w i t h o u t  m a g n i f i c a t i o n  was f o u n d  t o  be a b o u t  1 mm. S i n c e  

some a r t i f a c t s  had .ore t h a n  1 u t i l i z e d  e d g e  ( T a b l e  X L I I I ) ,  e a c h  

edge  was t r e a t e d  a s  an  a n a l y t i c a l  u n i t .  The t o t a l  number  o f  

utilized e d g e s  was 485. 

The same  a t t r i b u t e s  r e c o r d e d  f o r  unfo rmed  t o o l s  ( s e e  

T e c h n o l o g y )  were m e a s u r e d  o n  u n a o d i f  i e d  b u t  u t i l i z e d  a r t i f a c t s .  

The s h a p e  of t h e  u t i l i z e d  e d g e  was f o u n d  t o  b e  e i t h e r  s t r a i g h t ,  

convex ,  c o n c a v e ,  r e c u r v e d ,  d e n t i c u l a t e ,  b e a k e d ,  p o i n t e d ,  o r  

s n a p p e d ,  w i t h  78% of t h e  t o o l s  f a l l i n g  i n  t h e  f i rs t  3 

c a t e g o r i e s .  Edge s h a p e  f r e q u e n c i e s  a re  shown i n  Table XLTV, 

Edge m o d i f i c a t i o n s  were g r o u p e d  i n t o  5 c a t e g o r i e s :  s c a l a r  

f l a k i n g ,  scalar  f l a k i n g  w i t h  e d g e  r o u n d i n g ,  s t e p  f l a k i n g ,  

s t e p  f l a k i n g  w i t h  e d g e  r o u n d i n g ,  a n d  e d g e  r o u n d i n g ,  f o l l o w i n g  

d e f i n i t i o n s  g i v e n  a b o v e  (p. 100).  E i g h t y - s e v e n  p e r c e n t  of 

t h e  t o o l s  m a n i f e s t e d  s i m p l e  s c a l a r  f l a k i n g  ( T a b l e  X L V )  . 
I n  the r e p l i c a t i v e  e x p e r i m e n t s  d e s c r i b e d  i n  Append ix  0 ,  

o n l y  use o n  t h e  h a r d e s t  m a t e r i a l ,  a n t l e r ,  p r o d u c e d  s t e p  

f l a k i n g ,  a n d  e d g e  r o u n d i n g  d i d  n o t  o c c u r  i n  a n y  case. 



Fig. 55. T h e  s p i n e - p l a n e  a n g l e  o f  u t  i l i z e d  
unmodif ied a r t i f a c t s .  

481  
- 
X = 30 degrees Range = 5 - 9 0  d e g r e e s  

F ig .  5 6 .  The l e n g t h  o f  u t i l i z e d  edges on unmodif ied a r t i f a c t s .  

d g e  Ienc~4h (mm) - 
N = 485 X = 24 m m  Range = 4 - 2 4 0  m m  s = 20 

Table  XLIII. U t i l i z e d  a r t i f a c t s :  raw m a t e r i a l s  and 
number of mod i f i ed  edges. 

B a s a l t  342 24 2 9 1 9 4 5 1  

Other -28, 22 6 0 34 ---- 
T o t a l  37 0 4 8 5  



e X L I Y .  T h e  s h a p e  of u t i l i z e d  e d g e s  Dn 
u n m o d i f i e d  a r t i f a c t s .  

s t r a i g h t  1 7 0  35 
c o n v e x  133 28 
con c a  v? 7 1 15 
r e c u r v e d  35 7 
d e n t i c u l a t e  10 2 
beak , 6 1 
p o i n t  47 10 
snap  1 1  2 

, 
T a b l e  X L V .  Edge a l t e r a t i o n  o f  u t i l i z e d  u n m ~ d i f i e d  a r t i f a c t s .  1 ' I  

s c a l a r  f l a k i n g  419 87 
s c a l a r  f l a k i n g  w i t h  e d g e  rounding  14 3 
s t e p  f l a k i n g  41 9 
s t e p  flaking w i t h  e d g e  rounding  1 0  
edqe  r o u n d i n g  8 2 

Table X L V T .  L o c a t i o n  o f  u s e -  wear on unmodi f i ed  a r t i f a c t s .  

U n i f a c i a l  
B i f  a c i a l  
A l t e r n a t e  



FJ' 

B 

T r i n g h a a  et s& (1974: 188-189) r e p o r t  t h a t  

when f l i n t  e d g e s  a re  u t i l i z e d ,  t h e  f i r s t  m i c r o f l a k e s  t o  b e  

d e t a c h e d  l e a v e  s ca l a r  scars ,  r e g a r d l e s s  o f  t h e  

s u b j e c t  material .  Further u s e  o n  h a r d  m a t e r i a l s  ( b o n e  a n d  

a n t l e r )  q u i c k l y  r e s u l t s  i n  h i n g e  f r a c t u r e  a n d  s t e p  f l a k i n g ,  

w h i l e  even p r o l o n g e d  u s e  o n  scft materials ( s k i n  acd f l e s h )  

p r o d u c e s  o n l y  scalar  a t i c r o f l a k e s .  S i m i l a r l y ,  Keller (1966: 

I 5 0 8 )  r e p c r t s  t h a t  u s i n g  u n m o d i f i e d  o b s i d i a n  f l a k e s  f o r  

p a r i n g ,  s a w i n g ,  o r  s c r a p i n g  s o f t  wood a n d  s c r a p i n g  

f l e s h  f r o m  c o w h i d e  p r o d u c e s  o ~ l y  m i c r o f l a k e s  a n d  e d g e  d u l l i n g  

e v e n  a f t e r  e x t e n s i v e  u s e ,  w h e r e a s  p a r i n g  o r  s h a v i n g  h a r d  wood 

p r o d u c e s  step f l a k i n g  and d e n t i c u l a t e  e d g e s .  

On t h e  b a s i s  o f  t h e s e  o b s e r v a t i o n s ,  i t  is  c o n c l u d e d  t h a t  

t h e  87% of u t i l i z e d  e d q e s  w i t h  sca la r  m i c r o f l a k i n g  m u s t  h a v e  

b e e n  u s e d  e x t r e m e l y  b r i e f l y  o r  e x c l u s i v e l y  o n  s o f t  t o  medium 

h a r d  materials  w h i l e  t h e  9% o f  e d g e s  w i t h  s t e p  f l a k i n g  m u s t  h a v e  

been u s e d  o n  h a r d  m a t e r i a l s  s u c h  a s  a n t l e r .  T h e r e  is n o  c l e a r  

a s s o c i a t i o n  b e t w e e n  t y p e  of f l a k i n g  a n d  e d g e  a n g l e  c a t e g o r i e s .  

No c o n c l u s i o n s  can b e  d r a w n  c o n c e r n i n g  t h e  cause o f  e d g e  

r o u n d i n g  or d u l l i n g  o n  b a s a l t  e x c e p t  t o  s u g g e s t  tha t  i t  mag b e  

p r o d u c e d  by  f r i c t i o n  a g a i n s t  a p l i a b l e  s u b s t a n c e .  I n  t h i s  

r e g a r d ,  i t  is i n t e r e s t i n g  t o  n o t e  t h a t  w h i l e  s c a l a r  a n d  

s t e p  f l a k i n g  were a s s o c i a t e d  w i t h  e v e r y  e d g e  s h a p e ,  edge 

r o u n d i n g  was f o u n d  i n d e p e n d e n t l y  o n l y  o n  s t r a i g h t  a n d  c o n v e x  



s h a p e s  w h i c h  a r e  p r o b a b l y  more s u i t a b l e  f o r  s c r a p i n g  s o f t  

m a t e r i a l s  s u c h  a s  s k i n  o r  h i d e ,  

E i g h t y  p e r c e n t  o f  u t i l i z e d  a r t i f a c t s  were f o u n d  t o  h a v e  

o n l y  u n i f a c i a l  a l t e r a t i o n ;  t h i s  t o t a l  may b e  i n c r e a s e d  t o  93% by 

i n c l u d i n g  a l t e r n a t e  use -wear  i n  t h e  u n i f a c i a l  c a t e g o r y  

( T a b l e  XLV) .  On ly  34 a r t i f ac t s ,  or 7%,  had b i f a c i a l  use-wear .  

u n i f a c i a l  wear was c r e a t e d  e x p e r i m e n t a l l y  by  p a r i n g  a n d  s c r a p i n g  

a c t i o n s ,  w h i l e  b i f a c i a l  w e a r  was c r e a t e d  b y  p a r i n g  a n d  s a w i n g .  

( T h i s  is i n  c o n t r a d i c t i o n  t o  Keller's (1966: 50) o b s e r v a t i o n  

t h a t  p a r i n g  a n d  s a w i n g  s o f t  wood p r o d u c e  m a i n l y  u n i f a c i a l  

m i c r o f l a k e s ,  ) A l a r g e  p r o p o r t i o n  o f  e d g e s  w i t h  a l t e r n a t e  

wear a re  p o i n t s ,  i n d i c a t i n g  a p o s s i b l e  f u n c t i o n  a s  perforators 

u s e d  i n  a  t w i s t i n g  m o t i o n .  

u n m o d i f i e d  e d g e s  s e l e c t e d  f o r  u s e  had s p i n e - p l a n e  a n g l e s  

b e t w e e n  5 a n d  90 d e g r e e s ,  with a  mean a n g l e  o f  30 d e g r e e s  

( F i g .  5 5 ) .  T h e  g r e a t  m a j o r i t y  of n a r r o w  a n g l e s  s u g g e s t s  t h a t  

s t r e n g t h  was  n o t  s o u g h t  a f t e r  i n  u n m o d i f i e d  too l s .  I n  h i s  

s t u d y  o f  P a l e o - I n d i a n  a r t i f a c t s ,  F l i l a s e n  (1968: 986)  f o u n d  3 

p e a k s  i n  t h e  f r e q u e n c y  c u r v e  o f  s p i n e - p l a n e  a n g l e s :  26-35 

d e g r e e s ,  46-55 d e g r e e s ,  a n d  66-75 d e g r e e s .  He e q u a t e s  t h e s e  

p e a k s  w i t h  d i f f e r e n t  f u n c t i o n a l  c a p a c i t i e s ,  w i t h  n a r r o w  a n g l e s  

s u i t a b l e  f o r  c u t t i n g  m e a t  and  s k i n s ,  aed ium a n g l e s  s u i t a b l e  

f o r  a  v a r i e t y  of  t a s k s  i n c l u d i n g  s k i n n i n g ,  s c r a p i n g ,  s h r e d d i n g ,  

a n d  h e a v y  c u t t i n g ,  and wide  a n g l e s  s u i t a b l e  f o r  woodworking a n d  

h e a v y  f i b e r  s h r e d d i n g .  The u t i l i z e d  a r t i f a c t s  f r o m  E x c a v a t i o n  



Area 'C1 show 1 m a j o r  peak (10-20 d e g r e e s )  i n  a r a n g e  e v e n  more 

n a r r o w  t h a n  U i l m s e n l S  p r o p o s e d  "meat a n d  s k i n  c u t t i n g "  r a n g e .  

T h e r e  i s  a l s o  a s l i g h t  ' b u l g e '  i n  t h e  m i d d l e  r a n g e  (50-60 

deqrees) a n d  a t h i r d  small p e a k  a t  t h e  wide e n d  o f  t h e  s c a l e  

(70-80 d e g r e e s ) .  It e i g h t  a l s o  b e  n o t e d  t h a t  n o n e  of t h e  

o b t u s e  a n g l e s  (90-130 d e g r e e s )  r e p o r t e d  by C r a b t r e e  (1973b: 46) 

a s  f u n c t i o n a l  e d g e s  were d i s c o v e r e d  i n  o u r  s a m p l e .  

L a s t l y ,  t h e  l e n g t h  of u t i l i z e d  e d g e s  r a n g e d  f rom 4-240 am 

w i t h  a mean l e c g t h  of 24 nrn (P ig .  56) .  I n  f a c t ,  94% o f  

u t i l i z e d  e d g e s  were less t h a n  50 ma l o n g ,  w i t h  o n l y  1 %  l o n g e r  

t h a n  1 0 0  mn. 

To summar ize ,  370 u n m o d i f i e d  a r t i f a c t s  e x h i b i t  traces o f  

use -wear  e x t e n d i n g  1-2 m m  f r o m  t h e  t o o l  edge .  T h e  u t i l i z e d  

e d g e s  a r e  p r i m a r i l y  s t r a i g h t ,  c o n v e x  a n d  c o n c a v e ,  a l t h o u g h  

r e c u r v e d ,  d e n t i c u l a t e ,  beaked,  p o i n t e d ,  a n d  s n a p p e d  f  o r n s  a r e  

also r e c o g n i z e d .  Host e d g e s  h a v e  s i m p l e  scalar  aicrof l a k i n g  

s u g g e s t i n g  u s e  o n  so f t  t o  medium h a r d  m a t e r i a l s ,  a l t h o u g h  a  few 

s t e p  f l a k e d  e d g e s  a l s o  suggest use on h a r d  materials. Host  

u t i l i z e d  e d g e s  are u n i f a c i a l ,  a l t h o u g h  a few a re  b i f a c i a l  or  

a l t e r n a t e .  A s p e c i a l i z e d  f u n c t i o n ,  a s  p e r f o r a t o r s ,  r a y  be 

h y p o t h e s i z e d  f o r  22  tools  w i t h  a l t e r n a t e  wear o n  p o i n t s .  

s p i n e - p l a n e  a n g l e s  on u t i l i z e d  t o o l s  a r e  p r i m a r i l y  n a r r o w ,  

i n d i c a t i n g  t h a t  s t r e n g t h  was not a c r i t e r i o n  f o r  s e l e c t i o n .  

U t i l i z e d  e d g e s  a r e  g e n e r a l l y  s h o r t  w i t h  a n  a v e r a g e  l e n g t h  of 

24 mm. 



C o n s i d e r i n g  t h a t  t h e  lower l i m i t  o f  c l e a r l y  o b s e r v a b l e  

use -wear  i n  t h i s  e x a m i n a t i o n  was a b o u t  1 mm,  t h e  p o s s i b i l i t y  

F arose t h a t  some wear traces h a d  b e e n  o v e r l o o k e d .  T h i s  
I 
1 p o s s i b i l i t y  was e x p l o r e d  by r e - e x a m i n i n g  a s a m p l e  of 100 
i 

, r andomly  c h o s e n  u n m o d i f i e d  a r t i f a c t s  t h a t  p r e v i o u s l y  had  shown 

no  wear. E d g e s  were s c a n n e d  from b o t h  faces u s i n g  a b i n o c u l a r  

m i c r o s c o p e  a t  l o w  m a g n i f i c a t i o n  (14X). 

O f  100 a r t i f a c t s ,  54  showed n o  e d g e  a l t e r a t i o n .  Another 

21 h a v e  d i s c o n t i n u o u s  f l a k i n g  a n d / o r  s n a p p e d  e d g e s  v h i c h  i n  

t h e m s e l v e s  d o  n o t  c o n s t i t u t e  good e v i d e n c e  f o r  u s e .  T h i s  

b r i n g s  t h e  t o t a l  r e g a r d e d  a s  n o n - u t i l i z e d  t o  75. T w e n t y - f i v e  

a r t i f a c t s ,  o r  25% of t h e  s a m p l e ,  e x h i b i t  c o n t i n u o u s  f l a k i n g  o r  

e d g e  r o u n d i n g  c o n s t i t u t i n g  use-wear.  I n  a l l  c a s e s ,  t h e  u s e - w e a r  

e x t e n d s  less  t h a n  1 am from t h e  e d g e  a n d  c o u l d  n o t  be  r e a d i l y  

i d e n t i f i e d  w i t h o u t  m a g n i f i c a t i o n .  

H i c r o f l a k i n g ,  c o n s i s t i n g  o f  s i m p l e  scalar f l a k i n g ,  o c c u r s  

on 23 of t h e  25 u t i l i z e d  f l a k e s .  I n  20 cases, m i c r o f l a k e s  

a r e  u n i f a c i a l ,  a n d  i n  3 cases b i f a c i a l .  Two o f  t h e  u n i f a c i a l  

e d g e s  are a l s o  r o u n d e d ,  a s  is  1 of t h e  b i f a c i a l  e d g e s .  Edge 

r o u n d i n g  o c c u r s  i n d e p e n d e n t l y  o n l y  twice, where  i t  i s  combined  

with a r r i s  r o u n d i n g  o n  1 tool.  

T h e  a b s e n c e  o f  c r u s h i n g  combined  w i t h  t h e  s h o r t  l e n g t h  

o f  m i c r o f l a k e s  s u g g e s t s  t h a t  t h e s e  a r t i f a c t s  were u s e d  o n  



t h a n  1 ms l o n g  were r e p l i c a t e d  e x p e r i m e n t a l l y  by  p a r i n g  ! 
i 

f r o z e n  meat a n d  b o n e  a n d  s c r a p i n g  wood a n d  b o n e ,  w h i l e  

b i f a c i a l  m i c r o f l a k e s  less t h a n  1 ma l o n g  were r e p l i c a t e d  by 

p a r i n g  wood a n d  s a w i n g  wood, f r c z e n  meat, a n d  b o n e .  Edge 

r o u n d i n g  on some  e d g e s  s u g g e s t s  u s e  o n  more p l i a b l e  s u r f a c e s .  

T h e  t o t a l  number  o f  u n m o d i f i e d  a r t i f a c t s  u s e d  i n  t h i s  

s t u d y  is 2596. O f  t h i s  t o t a l ,  370 a r t i f a c t s ,  o r  1 4 % ,  shdw 

u s e - w e a r  t h a t  e x t e n d s  1-2 ma f r o m  t h e  edge a n d  i s  v i s i b l e  
/ 

w i t h o u t  m a g n i f i c a t i o n .  I n  a s a m p l e  of 100 a r t i f a c t s  d r a w n  from ' 
t h e  r e m a i n i n g  2226, 25% h a v e  u s e - w e a r  t h a t  e x t e n d s  less t h a n  

1  ma f r o m  t h e  e d g e  a n d  is o n l y  c l e a r l y  v i s i b l e  u n d e r  

m a g c i f i c a t i o n .  I f  this p e r c e n t a g e  is a p p l i e d  t o  t h e  t o t a l  

c o l l e c t i o n ,  t h e  n u m b e r  w i t h  u s e - w e a r  e x t e n d i n g  l e s s  t h a n  1 m m  

from t h e  e d g e  may b e  e s t i m a t e d  t a  b e  a b o u t  557 t o o l s  r i  195 

t o o l s  (95%) 1. C o m b i n i n g  t h e s e  2 c a t e g o r i e s ,  a t o t a l  of  39% o f  

a r t i f a c t s  e x h i b i t  some f o r m  o f  u s e - w e a r  v i s i b l e  a t  14X. 

I n  a d d i t i o n  t o  t h e  b u l k  of u n m o d i f i e d  a r t i f a c t s ,  21 

u r .mod i f i ed  blades were a l s o  e x a m i n e d  u n d e r  low m a g n i f i c a t i o n  

(14X) f o r  s i g n s  of u s e .  1 1  b l a d e s  or b l a d e  f r a g m e n t s  show 

no  e d g e  a l t e r a t i o n .  One b l a d e - l i k e - f l a k e ,  r o u n d e d  o v e r  t h e  

d o r s a l  s u r f a c e  b u t  l a c k i n g  e d g e  wear ,  nay  h a v e  b e e n  re laoved  from 

a utilized t o o l .  T h e  r e m a i n i n g  9 b l a d e s  a n d  b l a d e  f r a g m e n t s  

shcw e v i d e n c e  of u s e  i n  t h e  f o r m  of c o n t i n u o u s  ser ies  o f  

m i c r o f l a k e s  s o m e t i m e s  corn h i n e d  w i t h  e d g e  r o u n d i n g ,  



r l o r e  s p e c i f i c a l l y ,  1 c o m p l e t e  b l a d e  h a s  c o n t i n u o u s  s c a l a r  

f l a k i n g  u p  t o  1 am l o n g  o n  t h e  v e n t r a l  s u r f a c e  o f  1 e d g e .  

Two f r a g m e n t s  a l s o  h a v e  u n i f a c i a l  u s e - w e a r  i n  t h e  form of 

f l a k e s  r e m o v e d  f r o m  1 o r  b o t h  l o n g  e d g e s ;  of t h e s e ,  1 i s  

a l s o  h e a v i l y  r o u n d e d  o v e r  b o t h  d o r s a l  a n d  v e n t r a l  s u r f a c e s .  

F i v e  b l a d e  f r a g m e n t s  h a v e  a l t e r n a t e  r e t o u c h ,  t h a t  is, 

f l a k i n g  a l o n g  1 l o n g  e d g e  d o r s a l l y ,  a n d  t h e  o p p o s i t e  e d g e  

v e n t r a l l y .  F l a k e  scars  r a n g e  f r o m  . 2  t o  2.0 o n  l o n g ,  a n d  

on 2 t o o l s  t h e  o p p o s i n g  u t i l i z e d  e d g e s  a re  b o t h  c o n c a v e  i n  

o u t l i n e .  None o f  t h e s e  t oo l s  are  r o u n d e d .  T h e  l a s t  

b l a d e  h a s  c o r t e x  p r o v i d i n g  ' b a c k i n g '  a l o n g  1 l o n g  e d g e ;  t h e  

o p p o s i n g  edge h a s  b i f a c i a l  m i c r o f l a k e s  up  t o  1 mm l o n g  a n d  t h e  

e n t i r e  t o o l  is h e a v i l y  r o u n d e d  o n  a l l  s u r f a c e s  a n d  e d g e s .  

T h e  p r e d o m i n a n c e  o f  s i m p l e  u n i f a c i a l  s c a l a r  m i c r o f  l a k i n g ,  

c o m b i n e d  w i t h  t h e  a b s e n c e  o f  r o u n d i n g  o n  t h e  u t i l i z e d  e d g e ,  

s u g g e s t s  t h a t  8 b l a d e s  v e r e  u s e d  i n  a t r a n s v e r s e  a c t i o n  o n  

medium h a r d  materials.  s imilar  u n i f o r m  a n d  s t e e p  f l a k e  scars  

a r e  m o s t  c l o s e l y  a p p r o x i m a t e d  by s c r a p i n g  b o n e  or  wood i n  

r s p l i c a t i o n  e x p e r i m e n t s .  T h e  s i n g l e  h e a v i l y  r o u n d e d  a n d  

b i f a c i a l l y  f l a k e d  e d g e  may have b e e n  u s e d  t o  'saw* or  c u t  a 

pliable s u b s t a n c e .  



n o d i f i e d  Unfo rmed  A r t i f a c t s  ( N  = 108) 

By d e f i n i t i o n ,  m o d i f i e d  u n f o r m e d  a r t i f a c t s  h a v e  r e t o u c h  

f l a k e s  l o n g e r  t h a n  2 ma ( i n  fact ,  r e t o u c h  f l a k e s  a v e r a g e  5 am 

l o n g ) .  Edge  a t t r i b u t e s ,  d e s c r i b e d  i n  d e t a i l  a b o v e  (see 

~ e c h n o l o ~ y )  , i n d i c a t e  t h a t  u n f o r m e d  t o o l s  g e n e r a l l y  h a v e  s h o r t  

a reas  o f  r e t o u c h  o n  p r e d o m i n a n t l y  s t r a i g h t  or  c o n v e x  

e d g e s  w i t h  n a r r o w  (10-20 d e g r e e s )  or m i d d l e  (50-60 

d e g r e e s )  s p i n e - p l a n e  a n g l e s .  F l a k i n g  is e i t h e r  s ca l a r  o r  

s t e p p e d ,  b u t  is more o f t e n  u n i f a c i a l  t h a n  b i f a c i a l  o r  a l t e r n a t e .  

Edge  s h a p e s  o n  m o d i f i e d  t o o l s  a r e  c o m p a t i b l e  

w i t h  a w i d e  r a n g e  of  uses, Host e d g e  s h a p e s  are a l s o  

a s s o c i a t e d  w i t h  a v a r i e t y  of s p i n e - p l a n e  a n g l e s ,  f r o m  v e r y  

a c u t e  t o  n e a r l y  o b t u s e ,  a l t h o u g h  t h e  d e n t i c u l a t e  a n d  t h e  

r e c u r v e d  s h a p e  a r e  f o u n d  e x c l u s i v e l y  o n  s p i n e - p l a n e  a n g l e s  

less t h a n  60 d e g r e e s .  Some e d g e  s h a p e s  ( c o n c a v e ,  d e n t i c u l a t e ,  

p o i n t ,  a n d  b e a k )  h a v e  p r i m a r i l y  u n i f  a c i a l  e d g e  m o d i f i c a t i o n ,  

b u t  more common s h a p e s  ( s t r a i g h t ,  c o n v e x ,  r e c u r v e d ,  a n d  

n o t c h )  s h o w  b o t h  u n i f a c i a l  a n d  b i f  a c i a l  m o d i f i c a t i o n .  

Sca la r  a n d  s t e p  f l a k i n g  are f o u n d  i n  e q u a l  p r o p o r t i o n s  

o n  m o s t  e d g e  s h a p e s ,  e x c e p t  t h a t  t h e  n o t c h  a n d  b e a k  a r e  

e x c l u s i v e l y  s t e p  f l a k e d .  S c a l a r  f l a k i n g ,  r e f l e c t i n g  u s e  o n  

s o f t  t o  medium h a r d  mater ia l s  o n l y  ( i f  t h e  t o o l s  were u s e d  

a t  a l l ) ,  is more common on n a r r o w  s p i n e - p l a n e  a n g l e s ,  w h i l e  



s t e p  flaking is d i s t r i b u t e d  more e v e n l y  o n  a l l  a n g l e s .  I n  

o t h e r  words,  w i d e r  s p i n e - p l a n e  a n g l e s  a r e  s t e p  f l a k e d  more 

o f t e n ,  However, o n  i n t e n t i o n a l l y  m o d i f i e d  t o o l s  s t e p  f l a k i n g  

map r e s u l t  f r o m  u s e - w e a r  o v e r l a p p i n g  t h e  r e t o u c h e d  e d g e  r a t h e r  

t h a n  use o n  h a r d  m a t e r i a l s .  Edge r o u n d i n g ,  p r e s u m a b l y  t h e  

r e s u l t  of u s e  on p l i a b l e  materials,  o c c u r s  r a r e l y  on unformed 

t o o l s  (N = S ) ,  and is  f o u n d  o n l y  o n  c o n v e x ,  r e c u r v e d  a n d  

p o i n t e d  e d g e s  w i t h  s p i n e - p l a n e  a n g l e  less t h a n  50 d e g r e e s .  

I n  some r e s p e c t s ,  m i n i m a l l y  r e t o u c h e d  t o o l s  are 

s i m i l a r  t o  u n m o d i f i e d  b u t  u t i l i z e d  t o o l s ,  b e i n g  p r e d o m i n a n t l y  

u n i f a c i a l ,  with s h o r t  l e n g t h s  of r e t o u c h  a n d  n a r r o w  s p i n e - p l a n e  

a n g l e s .  B o t h  u t i l i z e d  a n d  m i n i m a l l y  r e t o u c h e d  t o o l s  a l so  show 

a small p e a k  i n  t h e  m i d d l e  r a n g e  o f  s p i n e - p l a n e  a n g l e s ,  a l t h o u g h  

r e t o u c h e d  t o o l s  l a c k  a t h i r d  v i d e  a n g l e  peak.  A p p a r e n t l y  t h e  

few v e r y  wide  a n g l e s  s e l e c t e d  for  u s e  d i d  n o t  r e q u i r e  e d g e  

m o d i f i c a t i o n .  On t h e  o t h e r  hand,  s t e p  f l a k i n g  i s  much morc. 

ccmmon o n  r e t o u c h e d  t o o l s  (49%) t h a n  o n  u t i l i z e d  t o o l s  (9%), 

e i t h e r  a s  a  r e s u l t  of ~ a n u f a c t u r i n g  t e c h n i q u e  o r  t h r o u g h  u s e  

on h a r d e r  s u b j e c t  m a t e r i a l s ,  

f l o d i f i e d  Formed Art i facts  ( N  = 278) 

N o d i f i e d  f o r m e d  a r t i f a c t s  w i l l  b e  c o n s i d e r e d  by formal 

classes w i t h  c a t e g o r i e s  f o r  p r e f o r m s  a n d  b r o k e n  f r a g m e n t s  

e l i m i n a t e d .  



C l a s s  1. S t e e p  e d g e  f o r m e d  u n i f a c e s  ( N  = 32)  

Due t o  t h e i r  e v e n l y  c o n v e x ,  u n i f a c i a l l y  r e t o u c h e d  edge, 

t h e s e  t o o l s  r e s e m b l e  e t h n o g r a p h i c a l l y  r e c o r d e d  s k i n  s c r a p e r s .  

S u b c l a s s  1 - A ,  ' l a r g e  s t e e p  e d g e  u n i f a c e s  v i t h  e x p a n d i n g  

e d g e s ' ,  i n  p a r t i c u l a r  c o m p a r e s  f a v o r a b l y  i n  size a n d  e d g e  a n g l e  

w i t h  2 c o l l e c t i o n s  of Esk imo s o c k e t e d  s k i n  s c r a p e r s ,  a s  shown 

i n  T a b l e  X L V I I   i is sen a n d  D i t t e a o r e  1974: 88; Wilmsen 1968: 157)  , 

T h i s  is, o f  c o u r s e ,  i n t e n d e d  t o  r e p r e s e n t  a f u n c t i o n a l  

a n a l o g y ,  n o t  a  g e n e t i c  r e l a t i o n s h i p .  A l t h o u g h  t h e i r  o v e r a l l  

c o n f i g u r a t i o n  i s  c o m p a r a b l e ,  * s m a l l  s t e e p  edge u n i f a c e s  with 

a x p a n d i n g  e d g e s 1  ( S u b c l a s s  1-B) a n d  ' s t e e p  edge u n i f a c e s  w i t h  

c o n t r a c t i n g  e d g e s *  ( S u b c l a s s  1 - C )  h a v e  smaller a v e r a g e  

d i m e n s i o n s  a n d  n a r r o w e r  a v e r a g e  e d g e  a n g l e .  

It h a s  b e e n  s u g g e s t e d  t h a t  s k i n  s c r a p e r s  c a n  b e  u s e d  e i t h e r  

h a f t e d  o r  u n h a f t e d ,  by e i t h e r  p u s h i n g  t h e  too l  a w a y  f rom t h e  

o p e r a t o r  o r  d r a w i n g  t h e  t o o l  t o w a r d s  the o p e r a t o r  v i t h  e a c h  

t e c h n i q u e  l e a v i n g  d i s t i n c t i v e  wear p a t t e r n s  ( N i s s e n  a n d  

D i t t e m o r e  1974: 68) . T o  l o c a t e  wear  o n  E x c a v a t i o n  Area  l C 1  

u n i f a c e s ,  t h e  a r t i f a c t s  were examined  u n d e r  low m a g i n i f  i c a t i o n  

(14X) . 

A s  a g r o u p ,  the E x c a v a t i o n  Area  l C 1  u n i f a c e s  a r e  h e a v i l y  

worn, w i t h  f l a k i n g  a n d / o r  r o u n d i n g  o n  a l m o s t  e v e r y  

s u r f a c e  a n d  edge. B e c a u s e  w e a r  p a t t e r n s  a r e  s i m i l a r  i n  a l l  
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s u b c l a s s e s ,  t h e y  w i l l  b e  d e s c r i b e d  t o g e t h e r .  O f  32  u n i f a c e s  

u n d e r  c o n s i d e r a t i o n ,  2 1 show e x t e n s i v e  r o u n d i n g  o f  a r r i ses  

a n d  p r o t r u s i o n s  o v e r  b o t h  do r s a l  a n d  v e n t r a l  f a c e s ;  4 t o o l s  

e x h i b i t  s im i l a r  r o u n d i n g  of t h e  d o r s a l  s u r f a c e  o n l y ,  a n d  1 

t o o l  of t h e  v e n t r a l  s u r f a c e .  The s t e e p l y  r e t o u c h e d  e d g e  is 

s t e p  f l a k e d  i n  30 cases; 26 of t h e s e  are s u b s e q u e n t l y  r o u n d e d  

o v e r  t h e  f l a k e  scars, w h i l e  1 c h e r t  t o o l  s h o w s  p o l i s h  a c r o s s  

o n l y  1 c o r n e r  o f  t h e  r e t o u c h e d  e d g e ,  F i v e  u n i f a c e s  h a v e  a 

few d i s c o n t i n u o u s ,  s h a l l o w  f l a k e s  r e a o v e d  from t h e  v e n t r a l ,  

o r  u n d e r s i d e  of t h e  r e t o u c h e d  e d g e .  R o u n d i n g  e x t e n d s  1-3 m m  

f r o m  t h e  w o r k i n g  e d g e  o n t o  t h e  v e n t r a l  s u r f a c e  o n  29 t o o l s ,  

w h i l e  o n  19 o f  t h e s e  e d g e  r o u n d i n g  c o n t i n u e s  a r o u n d  t h e  e n t i r e  

p e r i m e t e r  o f  t h e  t o o l ,  It is  a l s o .  n o t e d  t h a t  o f  7 u n i f a c e s  

w i t h  s n a p p e d  e d g e s  ( s e e  F o r m ) ,  6 show s u b s e q u e n t  d u l l i n g  a n d  

r o u n d i n g  o f  1 o r  b o t h  s n a p p e d  e d g e s ,  s u g g e s t i n g  t h a t  t h e y  

may h a v e  b e e n  broken i n t e n t i o n a l l y ,  

N i s s e n  a n d  Dittemore (1974: 68-71) r e p o r t  t h a t  E s k i m o  

s c r a p e r s ,  u s e d  i n  a ' p u s h i n g *  f a s h i o n ,  s u s t a i n  e d g e  d u l l i n g  

a n d  p o l i s h  o n l y  n e a r  t h e  b i t  o n  t h e  v e n t r a l  s u r f a c e ,  T h e y  

a l s o  refer t o  S e m e n o v ' s  c o n c l u s i o n  t h a t  t o o l s  u s e d  i n  a 

' p u l l i n g '  f a s h i o n  h a v e  n o  e v i d e n c e  of wear a t  a l l  o n  t h e  v e n t r a l  

s u r f a c e .  I f  t h e s e  o b s e r v a t i o n s  a r e  correct, t h e n  t h e  

91% of E x c a v a t i o n  Area 'C' u n i f a c e s  w h i c h  a r e  r o u n d e d  o n t o  t h e  

v e n t r a l  s u r f a c e  m u s t  h a v e  b e e n  u s e d  b y  ' p u s h i n g ' .  R o u n d i n g  o n  

t h e  p r o x i m a l  e n d ,  a n d  t o  some e x t e n t  o n  t h e  d o r s a l  a n d  v e n t r a l  



s u r f a c e s ,  w h i c h  o c c u r s  o n  80% of t h e  t o o l s ,  p r o b a b l y  r e s u l t s  

f r o m  f r i c t i o n  a g a i n s t  t h e  h a n d  or  h a f t .  

c l a s s  2. ~ i s c e l l a n e o u s  Formed U n i f a c e s  ( N  = 4) 

T h e  r o u g h l y  r e c t a n g u l a r  b a s a l t  b l a d e  a n d  t h e  a s y m m e t r i c a l  

c h e r t  l e a f  s h a p e  a r e  b o t h  h e a v i l y  r o u n d e d  o v e r  b o t h  faces a n d  

a r o u n d  t h e  e n t i r e  e d g e .  T h e r e  is n o  wear d i f f e r e n t i a l  t o  

i n d i c a t e  m a n n e r  o f  h o l d i n g  o r  h a f t i n g ,  b u t  t h e  h e a v i l y  

r o u n d e d  e d g e  s u g g e s t s  f r i c t i o n  a q a i n s t  a p l i a b l e  material .  

T h e  t h i r d  m i s c e l l a n e o u s  u n i f a c e ,  a b a s a l t  t r i a n g l e 4 ,  i s  

most h e a v i l y  s t e p  f l a k e d  i n  t h e  c o n c a v e  s e g m e n t s  b e t w e e n  

v e r t i c e s  o r  p o i n t s .  T h e  p o i n t s  t h e m s e l v e s  s h o w  some s t e p  

f l a k i n g  a n d  s l i g h t  r o u n d i n g .  B h i l e  a t r a n s v e r s e  a c t i o n  is 

s u g g e s t e d  b y  t h e  e x t e n s i v e  u n i f a c i a l  wear, i t  is d i f f i c u l t  

t o  e n v i s a g e  t h e  i r r e g u l a r  e d g e  o f  t h i s  t o o l  u s e d  a g a i n s t  s o f t  

s k i n  o r  h i d e s .  T h i s  c o n c l u s i o n  is a l s o  s u p p o r t e d  by  t h e  

a b s e n c e  o f  e d g e  r o u n d i n g  on c o n c a  ve s e g m e n t s .  

L a s t l y ,  most wear o n  t h e  p i n k  chert u n i f a c e  f r a g m e n t  is 

c o n c e n t r a t e d  n e a r  t h e  ' b e a k *  a t  t h e  i n t e r s e c t i o n  of c o n v e x  a n d  

c o n c a v e  s e g m e n t s .  W h i l e  t h e  e n t i r e  d o r s a l  e d g e  is s t e p  f l a k e d ,  

a f e w  v e n t r a l  f l a k e s  a n d  edge p o l i s h  are r e s t r i c t e d  t o  t h e  

b e a k  u n d e r s i d e .  



C l a s s  5, B i f a c i a l  P o i n t s  (N = 55 c o m p l e t e )  

I n  h i s  1893 monograph o n  t h e  C a r r i e r ,  Horice m e n t i o n s  

t h a t  s t o n e  p o i n t s  s e r v e d  a s  a r r o w h e a d s ,  s p e a r s ,  d a g g e r s ,  a n d  

b a y o n e t s  ( o r  bou  p o i n t s ) .  He d e s c r i b e s  t h e  b a y o n e t  as l a rger  

a n d  w i d e r  t h a n  t h e  arrow p o i n t ,  t h e  s p e a r h e a d  a s  l a r g e r  b u t  

w i t h  a n a r r o w e r  b a s e  t h a n  t h e  b a y o n e t ,  a n d  t h e  s t o n e  d a g g e r  a s  

a l o n g  b l a d e  ( 0  - 10 i n c h e s )  w i t h  a s h o r t  h a n d l e  ( n o r i c e  1893: 

60-63) 

S y m m e t r i c a l  c o n t o u r ,  s h a r p  e d g e s ,  a n d  p o i n t s  make t h e  

a r c h a e o l o g i c a l  s p e c i m e n s  s u i t a b l e  f o r  p i e r c i n g  a n d / o r  c u t t i n g  

a c t i o n s .  N o t c h e s  a n d  stems a l s o  i n d i c a t e  t h a t  most p o i n t s  

were h a f t e d .  Bouever ,  b e f o r e  p l a c i n g  t h e  t o o l s  i n t o  a 

f u n c t i o n a l  c a t e g o r y ,  4 7  p o i n t s  were e x a m i n e d  u n d e r  l o v  

m a g n i f i c a t i o n ,  It was f o u n d  t h a t  e d g e s  a n d  s u r f a c e s  commonly 

e x h i b i t  r o u n d i n g  o r  s m o o t h i n g  t h a t  is  n o t  c l e a r l y  v i s i b l e  

w i t h o u t  m a g n i f i c a t i o n ,  

many o f  t h e  b i f a c i a l  p o i n t s  show r o u n d i n g  o n  some p a r t  

of t h e  h a f t i n g  e l e m e n t  which  u a s  e i t h e r  done  i n t e n t i o n a l l y  t o  

f a c i l i t a t e  h a f t i n g ,  o r  p e r h a p s  by f r i c t i o n  a g a i n s t  t h e  h a f t  

d u r i n g  u s e ,  O n  24 c o m p l e t e  small ( S u b c l a s s  5-A) a n d  l a r g e  

( S u b c l a s s  5-8) s i d e  n o t c h e d  p o i n t s ,  t h e  s i d e s  of t h e  b a s e  a r e  

u s u a l l y  r o u n d e d  ( N  = 2 1 ) ,  w h i l e  t h e  b a s a l  e d g e  is sometimes 

r o u n d e d  ( N  = 7)  b u t  more o f t e n  u n m o d i f i e d  a f t e r  t h i n n i n g .  



T h e  s u r f a c e s  o f  the b a s e  a r e  a l s o  o c c a s i o n a l l y  r o u n d e d  o n  

arr ises a n d  p r o t r u s i o n s  (N = 10). T h e  n o t c h e s  t b e n t s e l v e s  

were n e v e r  s m o o t h e d ,  b u t  s t e e p l y  f l a k e d  o n  1 or  b o t h  f a c e s .  

B l a d e  faces a n d  edges a l s o  show wear n e a r  t h e  n o t c h  t h a t  was 

p r o b a b l y  r e l a t e d  t o  h a f t i n g .  T w e l v e  s i d e  n o t c h e d  p o i n t s  show 

s u r f a c e  r o u n d i n g  c o n c e n t r a t e d  i n  t h e  area j u s t  a b o v e  a n d  

b e t w e e n  t h e  n o t c h e s ,  a s  well a s  b l a d e  e d g e  r o u n d i n g  e x t e n d i n g  

2-10 ma f r o m  t h e  n o t c h .  

' H a f t i n g  wear' on c o r n e r  n o t c h e d  p o i n t s  is n o t  a s  

e x t e n s i v e .  O f  11  c o m p l e t e  c o r n e r  n o t c h e d  p o i n t s ,  o n l y  3 

* c o r n e r  n o t c h e d  w i t h  c o n v e x  b a s e s s  ( S u b c l a s s  5-C) 

show r o u n d i n g  o f  b o t h  t h e  b a s a l  edge a n d  b a s a l  s u r f a c e s .  Three 

o t h e r  p o i n t s  h a v e  s imi la r  l i g h t  r o u n d i n g  o f  o n l y  t h e  b a s a l  e d g e .  

B l a d e  e d g e  r o u n d i n g  p o s s i b l y  r e l a t e d  t o  h a f t i n g  i s  more common: 

7 c o r n e r  n o t c h e d  p o i n t s  h a v e  r o u n d i n g  e x t e n d i n g  2-10 m m  a l o n g  

t h e  b l a d e  e d g e  from t h e  n o t c h .  

While 2 o f  3 s t emmed  p o i n t s  ( S u b c l a s s  5 - H )  a r e  e x t e n s i v e l y  

worn o v e r  a l l  s u r f a c e s  a n d  e d g e s ,  t h e r e  i s  n o  clear d i f f e r e n t i a l  

i n  stem wear t o  d e m o n s t r a t e  h a f t i n g .  S i m i l a r l y ,  a l l  3 l e a f  

s h a p e d  p o i n t s  ( S u b c l a s s  5-1) are  r o u n d e d  o v e r  t h e  e n t i r e  edge 

w i t h  h e a v i e s t  u e a r  i n  t h e  f o r m  o f  r o u n d i n g  a t  t h e  p o i n t e d  t i p .  

T h r e e  o f  6 m i s c e l l a n e o u s  p o i n t s  ( S u b c l a s s  5-J) 

u n c h a r a c t e r i s t i c a l l y  l a c k  a n y  wear a t  a l l ,  s u p p o r t i n g  the 

h y p o t h e s i s  t h a t  t h e y  a r e  u n f i n i s h e d  p r e f o r m s .  T h e  p e n t a g o n a l  



p o i n t  h a s  no  a p p a r e n t  b a s a l  wear, b u t  t h e  r e a a i n i n g  

t o o l s ,  b o t h  l a n c e o l a t e ,  a r e  h e a v i l y  worn. One 

of  t h e s e ,  v i t h  a c o n v e x  base, is s t e p  f l a k e d  a n d  h e a v i l y  

r o u n d e d  a r o u n d  t h e  base a n d  a l o n g  b l a d e  edges u p  t o  t h e  

s h o u l d e r s ,  T h e  o t h e r ,  w i t h  a s t e e p l y  f l a k e d  c o n c a v e  base, is 

a l s o  h e a v i l y  r o u n d e d ,  p e r h a p s  i n t e n t i o n a l l y  g r o u n d ,  a r o u n d  t h e  

p r o j e c t i n g  b a s a l  'ears ' .  

wear o n  b l a d e  faces a n d  e d g e s  is more l i k e l y  t o  h a v e  

r e s u l t e d  f r c m  c o n t a c t  w i t h  t h e  s u b j e c t  m a t e r i a l ,  on 8 

s i d e  n o t c h e d  p o i n t s  t h e  b l a d e  is s u r f a c e  r o u n d e d  o v e r  a r r i s e s  

a n d  t h e  b l a d e  e d g e  is s l i g h t l y  d u l l e d  a l l  t h e  way f r o m  n o t c h  

t o  t i p ,  Blade e d g e s  o n l y  a re  r o u n d e d  o n  6 t o o l s .  O n  2 

o b s i d i a n  p o i n t s  t h i s  w e a r  t a k e s  t h e  form of c r u s h i n g  a n d  

m i c r o f l a k i n g  of arrises a n d  edges, a n d  o n  1 o b s i d i a n  t o o l  

t h e r e  a r e  a few s t r i a t i o n s  v i s i b l e  r u n n i n g  p a r a l l e l  t o  t h e  

b l a d e  e d g e  n e a r  t h e  e d g e .  W h i l e  t h i s  e v i d e n c e  is h a r d l y  

c o n c l u s i v e ,  it may reflect l o n g i t u d i n a l  t o o l  movement i n  a 

c u t t i n g  o r  s a v i n g  a c t i o n .  

A c o m p a r a b l e  p r o p o r t i o n  cf c o r n e r  n o t c h e d  p o i n t s  show 

b l a d e  wear, o n e  l a r g e  c o n v e x  b a s e d  p o i n t  h a s  r o u n d e d  a r r i ses  

o v e r  b o t h  s u r f a c e s  a n d  t h e  e n t i r e  e d g e  is a l s o  r o u n d e d ,  F i v e  

s m a l l  p o i n t s  v i t h  c o n v e x  bases are r o u n d e d  o n l y  o n  d o r s a l  a n d  

I,, 

v e n t r a l  s u r f a c e s  a n d  1 of t h e s e  i s  s m o o t h e d  o v e r  t h e  p o i n t  t i p  

as well. 



hs m e n t i o n e d  a b o v e ,  2 s t e a m e d  p o i n t s  a r e  r o u n d e d  o v e r  

s u r f a c e  arrises a n d  t h e  e n t i r e  e d g e .  T h e  t h i r d  s h o w s  n o  wear 

a t  a l l , )  p e r h a p s  b e c a u s e  i t  is made of c h e r t .  T h r e e  l e a f  

s h a p e d  p o i n t s  a r e  a l s o  e x t e n s i v e l y  r o u n d e d ,  w i t h  h e a v i e s t  w e a r  

a t  t h e  p o i n t  t i p .  One  l a n c e o l a t e  p o i n t  h a s  r o u n d e d  b l a d e  e d g e s  

a l l  t h e  way t o  t h e  t i p ,  t h e  c o n v e x  b a s e d  l a n c e o l a t e  is h e a v i l y  

s t e p  f l a k e d  t o  t h e  b l u n t  t i p  b u t  s h o w s  o n l y  s l i g h t  r o u n d i n g ,  a n d  

t h e  c o n c a v e  b a s e d  l a n c e o l a t e  is d u l l e d  on  p r o t r u s i o n s  a l o n g  t h e  

b l a d e  e d g e  a n d  worn  s m o o t h  o v e r  t h e  b r o k e n  e d g e s  of t h e  t i p .  

None o f  t h e  b i f a c i a l  p o i n t s  e x h i b i t s  t h e  b u r i n - l i k e  scars 

a t  t h e  t i p  o r  t h e  l o n g i t u d i n a l  s t r i a t i o n s  p r o p o s e d  a s  e v i d e n c e  

of  i m p a c t  damage ( ~ y l i e  1975: 8 ) ,  a l t h o u g h  t h e  a c t u a l  p o i n t  t i p  

has been b r o k e n  by t r a n s v e r s e  s n a p  f r a c t u r e  on  6 s i d e  n o t c h e d  

and 3 c o r n e r  n o t c h e d  p o i n t s .  

T o  s u m m a r i z e  t h e  r e s u l t s  o f  p o i n t  e x a m i n a t i o n ,  most p o i n t s  

show b a s a l  wear p r o b a b l y  r e l a t e d  t o  h a f t i n g .  Many p o i n t s  a i s o  

show b l a d e  wear p r e s u m a b l y  r e s u l t i n g  from u s e ,  h o v e v e r  t h e  

u s e - w e a r ,  c o n s i s t i n g  of e d g e  a n d  arris d u l l i n g  a n d  r o u n d i n g ,  is 

n o t  t h e  k i n d  e x p e c t e d  from i m p a c t  damage.  I n  o t h e r  w o r d s ,  wear 

on 28 o f  47 p o i n t s  (60%) s u g g e s t s  u s e  i n v o l v i n g  f r i c t i o n  a g a i n s t  

t h e  worked  material p r o d u c i n g  e d g e  d u l l i n g  w i t h o u t  f r a c t u r e .  I n  

I*. 

f a c t ,  t h e r e  is more d i r e c t  s u p p o r t  f o r  t h e  u s e  o f  t h e s e  p o i n t s  

a s  k n i v e s  t h a n  a s  p r o j e c t i l e s .  



S a n g e r  (1970: 1 0 7 )  h a s  s u g g e s t e d  t h a t  n e c k  w i d t h  may 

r e f l e c t  p r o j e c t i l e  f u n c t i o n ,  w i t h  w i d e  n e c k s  s u i t a b l e  f o r  

h e a v y  s p e a r  s h a f t s  a n d  n a r r o w  n e c k s  m o r e  a p p r o p r i a t e  f o r  l i g h t  

a r r o w  s h a f t s .  H i s  p r o j e c t i l e  p o i n t  s e q u e n c e  s h o w s  a g r a d u a l  

d e c r e a s e  i n  neck w i d t h  t h r o u g h  time, f r o m  a n  a v e r a g e  17 m m  t o  

7 mn. E x c a v a t i o n  A r e a l C 1  n o t c h e d  p o i n t s  a re  w i t h i n  t h e  

n a r r o w  e n d  o f  t h i s  scale  w i t h  a v e r a g e  n e c k  w i d t h s  f o r  s u b c l a s s e s  

r a n g i n g  f r o m  9 - 1 3  am. However ,  i n  v i e w  of t h e i r  a p p a r e n t  use 

i n  c a p a c i t i e s  o t h e r  t h a n  p r o j e c t i l e s ,  t h e r e  is n o  r e a s o n  t o  

a s s u m e  t h a t  t h e y  were h a f t e d  t o  a r r o w  s h a f t s  a t  a l l .  S t em 

v i d t h  o n  4 stemmed p o i n t s  r a n g e s  f r o m  10-28 am, c l e a r l y  t o o  

w i d e  f o r  arrow s h a f t s .  

Class  6. Convex  B i f a c e s  (N = 27 c o m p l e t e )  

C o n v e x  b i f a c e s ,  a s  a g r o u p ,  h a v e  h e a v i l y  b a t t e r e d  a n d  

d u l l e d  e d g e s  c o m b i n e d  w i t h  a r r i s  r o u n d i n g  o v e r  t h e  faces. 

A p p a r e n t l y  t h e s e  t o o l s  saw l o n g  p e r i o d s  o f  r i g o r o u s  u s e .  T h e y  

t o o  were e x a m i n e d  u n d e r  low m a g n i f i c a t i o n  ( l 4 X ) .  

I n  s t r i c t l y  f o r m a l  t e r n s ,  t h e   semicircular b i f a c e s '  

( S u b c l a s s  6 -8 )  h a v e  a p a r t i c u l a r  o r i e n t a t i o n ,  w i t h  t h e  t h i c k  

b a s e  a t  1 e n d  a n d  t h e  t h i n  f a n - l i k e  e d g e  a t  the o t h e r .  In 

a l l  b u t  1  case, b o t h  t o o l  faces a r e  r o u n d e d .  T h i s  r o u n d i n g  

is u s u a l l y  i n t e n s i v e ,  a n d  i f  i t  i s  n o t  t h e  r e s u l t  of 

i n t e n t i o n a l  p o l i s h ,  it mus t  r e p r e s e n t  e x t e n s i v e  u s e .  E d g e s  



a r e  e x t r e m e l y  r o u n d e d  a n d  i n  p l a c e s  b a t t e r e d ,  l e a v i n g  h e a v i l y  

s t e p  f l a k e d  s e g m e n t s  c n  10 t o o l s .  I n  c o n t r a s t  t o  t h e  b i f a c i a l  

p o i n t s ,  s t r i a t i o n s  a re  c l e a r l y  v i s i b l e  o n  s e v e r a l  e d g e s ,  e v e n  

w i t h o u t  mhgnif  i c a t i o n .  O n  3 d i f f e r e n t  t o o l s  t h e s e  s c r a t c h e s  

a r e  p e r p e n d i c u l a r  or o b l i q u e  t o  t h e  e d g e ,  w h i l e  o n  a n o t h e r  

t o o l  t h e y  a r e  p a r a l l e l  t o  t h e  edqe .  C o n t r a r y  t o  e x p e c t a t i o n s ,  

r o u n d i n g  c o n t i n u e d  a r o u n d  t h e  t o o l  b a s e  i n  9 cases, a n d  o n  2 

was n o t i c e a b l y  h e a v i e r  t h a n  r o u n d i n g  o n  t h e  t o o l  e d g e ,  While 

t h i s  b a s a l  wear may r e s u l t  f r o m  h a f t i n g ,  i t  seems more p r o b a b l e  

t h a t  t h e  t h i c k  b a s e  was a l so  a  f u n c t i o n a l  edge .  

The  c h e r t  o v o i d  ( S u b c l a s s  6 - 8 )  is h e a v i l y  step f l a k e d  a n d  

r o u n d e d  o v e r  t h e  e d g e  a n d  p o l i s h e d  t o  a  g l o s s  on b o t h  f a c e s .  

The s u b r e c t a n g u l a r  c h e r t  b i f a c e  is c r u s h e d  a n d  

b a t t e r e d  a r o u n d  t h e  p e r i m e t e r  b u t  e x h i b i t s  no  p o l i s h .  

I r r e g u l a r  ( S u b c l a s s  6-C)  a n d  circular (6-D) c o n v e x  

b i f a c e s  h a v e  n o  p a r t i c u l a r  o r i e n t a t i o n .  h 1 1  4 i r r e g u l a r  

b i f a c e s  a r e  r o u n d e d  o v e r  b o t h  faces a n d  h a v e  r o u n d e d  o r  

d u l l e d  e d g e s  w i t h  i n t e r v a l s  o f  s t e p  f l a k i n g .  O f  6 c i r c u l a r  

b i f a c e s  o r  d i s c o i d s ,  5 are a t  l e a s t  s l i g h t l y  r o u n d e d  on b o t h  

f a c e s  ( t h e  s i x t h  is h e a v i l y  p a t i n a t e d ) ,  P o u r  show s o n e  s t e p  

f l a k i n g  a n d  r o u n d i n g  o n  t h e  e d g e s ,  b u t  2 h a v e  n o  v i s i b l e  

e d g e  wear.  
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Clas s  7. P l i s c e l l a n e o u s  B i f a c e s  IN = 3) 

T h e  m i s c e l l a n e o u s  b i f aces  a p p e a r  t o  b e  a s  m i s c e l l a n e o u s  

i n  terms o f  f u n c t i o n  a s  i n  fo rm.  T h e  l e a f  s h a p e d  b i f a c e  is 

r o u n d e d  o v e r  b o t h  f a c e s  and t h e  e d g e  h a s  i n t e r v a l s  of s t e p  

f l a k i n g  a n d  r o u n d i n g ;  t h e  c o n s t r i c t i o n  a t  1 e n d  i s  e v e n  more 

h e a v i l y  r o u n d e d ,  w h e t h e r  f r o m  use or  h a f t i n g .  T h e  c i g a r  s h a p e d  

b a s a l t  t o o l  is a l s o  s t e e p l y  s t e p  f l a k e d  a r o u n d  t h e  e d g e  a n d  

s u b s e q u e n t l y  r o u n d e d  o v e r  a l l  f a c e s  a n d  e d g e s .  F i n a l l y ,  t h e  

wedge s h a p e d  b i f a c e  is  r o u n d e d  o n  b o t h  f a c e s  b u t  s h o v s  o n l y  

s t e p  f l a k i n g  o n  b o t h  t h e  t h i c k  b l u n t  e n d  a n d  t h e  t h i n  b l a d e  e n d .  

c l a s s  9. gieces E ~ g g & & & e s  ( R  = 6) 

It h a s  b e e n  hy  p o t h e s i z e d  t h a t  ~j,g~~-egg&$J&~s-were u s e d  

a s  wedges  i n  t h e  a a n u f a c t u r e  of b o n e  a n d  a n t l e r  t o o l s  

(MacDonald 1968: 88-90) .  I n  s u p p o r t  o f  t h i s  v i e w ,  o n l y  1 o f  6 

t o o l s  e x a m i n e d  s h o w s  s l i g h t  r o u n d i n g  o n  a r r i s e s  of  

b o t h  f a c e s .  T h i s  same tool ,  a s  well a s  1 o t h e r ,  a l s o  e x h i b i t s  

s l i g h t  e d g e  d u l l i n g  o f  t h e  u n m o d i f i e d  e d g e  r a t h e r  t h a n  t h e  

f l a k e d  a n d  c r u s h e d  ' b i p o l a r n  e d g e .  B i p o l a r  e d g e  b a t t e r i n g  t h u s  

r e m a i n s  t h e  p r e d o m i n a n t  damage  o n  t h e s e  f l a k e s ,  a n d  i s  

c o n s i s t e n t  w i t h  u s e  a s  wedges.  



C l a s s  10. C o r t i c a l  S p a l l  T o o l s  ( N  = 1 0 )  

C o r t i c a l  s p a l l  too ls  s i m i l a r  t o  t h o s e  f r o a  E x c a v a t i o n  

Area ' C *  o c c u r  commonly i n  a r c h a e o l o g i c a l  sites i n  t h e  

N o r t h w e s t ,  a s  well a s  o t h e r  p a r t s  of N o r t h  America. They 

were c o l l e c t e d  e t h n o g r a p h i c a l l y  f r o a  the S h o s h o n e  a n d  Ute, w h e r e  

t h e y  f u n c t i o n e d  a s  women's k n i v e s  f o r  b u t c h e r i n g  a n d  s k i n  

d r e s s i n g  (Eyman 1968: 9 - 1 2 ) .  A c c o r d i n g  t o  H o r l a n  (1973: 2 5 l ) ,  

b o t h  b o u l d e r  s p a l l s  a n d  t h e  c l o s e l y  r e l a t e d  " t c i - d e - t h o w  f r o m  

the Yukon s e r v e d  a s  h i d e  s c r a p e r s  a n d  n t h e i r  s c r a p i n g  a n d  

p l a n i n g  f u n c t i o n  c a n  still b e  o b s e r v e d  i n  Old  Crow...". r l o r i c e  

i l l u s t r a t e s  a " s t o n e  s c r a p e r 1 #  made from h a l f  o f  a p e b b l e ,  t h a t  

was u s e d  by t h e  Carrier  i n  t a n n i n g  h i d e s ,  a n d  resembles a 

c o r t i c a l  s p a l l  too l .  H e  a l s o  r e c o r d s  t h a t  t h e  s c r a p e r s  v e r e  

h a f t e d  t e a p o r a r i l y  f o r  u s e  (1 893: 49-51) .  

T u r n i n g  t o  t h e  a r c h a e o l o g i c a l  a n a l y s i s  o f  c o r t i c a l  s p a l l s ,  

C o u l s e n  o b s e r v e d  5 c l a s s e s  o f  e d g e  wear on a  l a r g e  s a m p l e  o f  

s p a l l  t o o l s  f r o m  P r a s e r  R i v e r  s i t e s ,  a n d  c o n c l u d e d  t h a t  t h e y  

may have b e e n  u s e d  t o  d e f l e s h  o r  d e h a i r  h i d e s ,  o r  i n  some 

s t a g e  o f  f i s h  p r e p a r a t i o n  (1971: 22) .  On t h e  b a s i s  of t o o l  

morpho logy ,  Ham p r o p o s e s  2 f u n c t i o n s  f o r  a n o t h e r  s a m p l e  o f  

c o r t i c a l  s p a l l s  from t h e  same r e g i o n :  t o o l s  w i t h  e d g e  p o l i s h  

were u s e d  i n  d r e s s i n g  h i d e s ,  w h i l e  h e a v i e r  s p a l l s  w i t h  c h i p p e d  

e d g e s  were u s e d  a s  c h o p p e r s  (1975: 1 6 4 ) .  n u l t i p l e  f u n c t i o n s  

have a l s o  b e e n  h y p o t h e s i z e d  f o r  s p a l l  t o o l s  f roe; 3 s i t e s  i n  



t h e  F r a s e r  V a l l e y .  B o t h  H a n s e n  (1970: 192-198) a n d  Von Krogh 

(1 976: p e r s .  comm.) h a v e  i d e n t i f i e d  r e t o u c h  f l a k i n g ,  e d g e  

b a t t e r i n g ,  p o l i s h i n g ,  a n d  n o t c h i n g  o n  s p a l l s  f r o m  t h i s  area.  

Hansen  s u g g e s t s  t h a t  n o t c h e s  s e r v e d  a s  s p o k e s h a v e s ,  a b r a d e d  

V - s h a p e d  e d g e s  a s  s t o n e  c u t t i n g  saws, a n d  b a t t e r e d  a n d  

b l u n t e d  e d g e s  a s  p o u n d i n g  t o o l s  i n  a c t i v i t i e s  s u c h  as b a r k  

s h r e d d i n g  ( H a n s e n  1 9 7 0 :  1 9 8 ) .  

T h e  Punchaw L a k e  Area ' C 1  s a m p l e  o f  s p a l l s  l a c k s  n o t c h e d  

o r  V - s h a p e d  e d g e s  w h i c h  were p r o b a b l y  a s s o c i a t e d  w i t h  

s p e c i a l i z e d  a c t i v i t i e s  s u c h  a s  n e p h r i t e  c a r v i n g  i n  t h e  Praser 

Valley. A11 o f  t h e  s p a l l s  a n d  f r a g m e n t s  h a v e  d u l l e d  e d g e s ,  

i n  p l a c e s  h e a v i l y  r o u n d e d  w i t h  s t r i a t i o n s  p e r p e n d i c u l a r  

t o  t h e  e d g e .  B a t t e r e d  a n d  f l a k e d  e d g e s  p o s s i b l y  r e s u l t i n g  

from p o u n d i n g  a c t i o n s  a r e  f o u n d  i n  c o n  j u n c t i o n  w i t h  r o u n d e d  

e d g e s  on  3 t o o l s ,  b u t  t h e  r e m a i n d e r  l a c k  h e a v i l y  c h i p p e d  e d g e s  

a l t o g e t h e r .  I t  is c o n c l u d e d  t h a t  t h e  E x c a v a t i o n  Area @ C 8  s p a l l s  

were p r i m a r i l y  i n t e n d e d  f o r  u s e s  i n v o l v i n g  f r i c t i o n ,  - s u c h  a s  

h i d e  p r o c e s s i n g ,  b u t  were a l s o  o c c a s i o n a l l y  u s e d  a s  p o u n d i n g  or 

c h o p p i n g  too l s .  

C l a s s  11. C e l t s  ( N  = 1 c o m p l e t e )  

T h e  s i n g l e  c o m p l e t e  c h i p p e d  a n d  g r o u n d  s h a l e  celt  

d i s p l a y s  n o  g r o o v e s  o r  n o t c h e s  t o  i n d i c a t e  h a f t i n g  me thod .  I t  

h a s  o n l y  1 w o r k i n g  e n d  w i t h  a  s l i g h t  d o u b l e  b e v e l  p r o d u c i n g  a n  



e d g e  a n g l e  of from 60  t o  70 d e g r e e s .  The bit, a s  well a s  most 

of t h e  t o o l  s u r f a c e ,  is p o l i s h e d  to a  smooth  g l o s s  a n d  

s t r i a t i o n s  c a n  b e  c l e a r l y  s e e n  w i t h o u t  m a g n i f i c a t i o n .  Long 

s t r i a t i o n s  p a r a l l e l  t h e  w o r k i n g  e d g e ,  a n d  a r e  c r o s s c u t  by 

s h o r t  (less t h a n  3 l a m  l o n q )  s t r i a t i o n s  p e r p e n d i c u l a r  t o  t h e  

edge. It is not known w h e t h e r  t h e s e  r e s u l t  from m a n u f a c t u r e  

o r  u s e .  The  t o o l  c o u l d  t h e o r e t i c a l l y  h a v e  b e e n  h a f t e d  a s  an 

axe o r  a d z e ,  or  nay e v e n  h a v e  s e r v e d  a s  a l a r g e  c h i s e l ,  wedge, 

o r  h a n d - h e l d  c h o p p i n g  t o o l  ( S o n n e n f e l d  1962: 56). 

N o r i c e  refers t o  t o o l s  q r o u n d  o v e r  t h e i r  s u r f a c e  a s  a x e s  

o r  a d z e s  i n t e r c h a n g e a b l y  (1893: 4 4 - 4 6 ) .  With r e f e r e n c e  t o  

" f i n e r  a x e s t t  h e  s t a t e s  t h a t  t9among t h e  Carrier  s u c h  i n s t r u m e n t s  

were p o s s e s s e d  b y  t h e  n o t a b l e s  a n d  a few w e a l t h y  h e a d s  o f  

f a m i l i e s  o n l y t t ,  and a l s o  a s s e r t s  t h a t  l e t h e i r  b e s t  a x e s  were 

b a r t e r e d  from t h e  S e k a n i  a n d  s e a - c o a s t  I n d i a n s  (1893: 46-47) .  

C l a s s  12.  H i s c e l l a n e o u s  Ground  S t o n e  

As m e n t i o n e d  i n  t h e  too l  d e s c r i p t i o n ,  e x t e n s i v e  a b r a s i o n  

and  l o n g i t u d i n a l  s t r i a t i o n s  o n  t h e  s a n d s t o n e  f r a g m e n t  s u g g e s t  

t h a t  i t  may be a g r i n d i n g  s t o n e .  I n  t h e  a b s e n c e  of e t h n o g r a p h i c  

p a r a l l e l s  it i s  n o t  p o s s i b l e  t o  i n f e r  f u n c t i o n s  f o r  a n y  

o t h e r  g r o u n d  s t o n e  a r t i f a c t s .  



As pointed out  e a r l i e r ,  c u l t u r a l  d e p o s i t s  i n  

Excavation Area C show no obvious v e r t i c a l  s epa ra t ion  i n t o  

occupation u n i t s  o r  ' l i v i n g  f l o o r s ' .  Due t o  slow na tu ra l  

depos i t ion ,  t h e  c u l t u r a l  matrix is a very concentrated depos i t  

v i t h  a  high d e n s i t y  of a r t i f a c t s .  

Three charcoa l  samples from Excavation Area C were 

submitted f o r  C-14 dating.  A combined sample of wood charcoa l  

fragments from Level 3 of p i t  16-18 North, 12-13 East a t  the 

n o r t h  end of t h e  Excavation Area produced a d a t e  of 1510 * 100 
B.P.: A.D. 440 (Gak-6230). A second wood charcoa l  sample 

from t h e  bottom of C u l t u r a l  Feature  6 (shallow depress ion)  

r n  p i t  12-14 North, 8-10 East,  corresponds c l o s e l y  t o  t h e  

f i r s t  d a t e  a t  1470 A 100 B.P.: A. D. 480 (Gak-6231)- T h e  t h i r d  

charcoal  sample, taken from near  t h e  sur face  of C u l t u r a l  

Feature  4 (hear th)  i n  p i t  10-12 l o r t h ,  4-6 East, was dated 

240 A 150 BOP.: A.D. 1710 (Gak-6232). The o l d e r  d a t e s  from 

the  lowest l e v e l s ,  and the younger d a t e  from near the su r face  



a 

are a s s u m e d  t o  b r a c k e t  t h e  p e r i o d  of o c c u p a t i o n ,  i n d i c a t i n g  

a  1 2 0 0  y e a r  s p a n .  

Giver, a 1200 y e a r  p e r i o d  o f  o c c u p a t i o n ,  w h e t h e r  

c o n t i n u o u s  o r  d i s c o n t i n u o u s ,  t h e  p o s s i b i l i t y  a r o s e  t h a t  stone 

a r t i f a c t s  m i g h t  show some v e r t i c a l  p a t t e r n i n g  r e f l e c t i n g  

a t t r i b u t e  c h a n g e  t h r o u g h  time. I n  t h e  a b s e n c e  o f  s + r a t i g r a p h i c  

b o u n d a r i e s ,  t h i s  p o s s i b i l i t y  was t e s t e d  by s e p a r a t i n g  

the d e p o s i t  i n t o  v e r t i c a l  l e v e l s  a n d  c o m p a r i n g  t h e  l e v e l s  

i n  terms o f  a r t i f a c t  c o n t e n t .  

T h e  f i r s t  s t e p  i n  t e s t i n g  f o r  v e r t i c a l  p a t t e r n i n g  was 

c h o o s i n g  t h e  o p t i m a l  d e p t h  for  e a c h  a n a l y t i c a l  l e v e l .  One  

c o n s i d e r a t i o n  i n  t h i s  d e c i s i o n  was t h e  a m o u n t  of pcst- 

d e p o s i t i o n a l  d i s t u r b a n c e .  E x t e n s i v e  r o o t  a n d  r o d e n t  a c t i v i t y  

was o k s e r v e d  t h r o u g h o u t  t h e  c u l t u r a l  m a t r i x ,  and  p a r t i c u l a r l y  

i n  t h e  t o p  20 cm. An a t t e m p t  was made t o  e v a l u a t e  t h e  

s i g n i f i c a n c e  o f  t h i s  d i s p l a c e m e n t  by p l o t t i n g  t h s  

l o c a t i o n s  o f  b r o k e n  a r t i f a c t  f r a g m e n t s .  The a s s u m p t i o n  

was made t h a t  b r o k e n  fragments were o r i g i n a l l y  d i s c a r d e d  i n  

a p p r o x i m a t e l y  t h e  same l o c a t i o n .  

A t o t a l  of 17 b r o k e n  a r t i f a c t s ,  r e p r e s e n t e d  b y  4 4  

f r a g m e n t s ,  was p l o t t e d  3 - d i m e n s i o n a l l y  o n  s i t e  maps.  I n  

terms of m e a s u r e m e n t s  b e l o w  g r o u n d  s u r f a c e ,  i n  11 c a s e s  

f r a g m e n t s  of t h e  s a n e  a r t i f a c t  were f o u n d  w i t h i n  10 v e r t i c a l  



cm o f  e a c h  o t h e r ,  b u t  i n  t h e  r e m a i n i n g  6 cases, p a r t s  were 

s e p a r a t e d  by u p  to  20 v e r t i c a l  cm. In t e r n s  o f  h o r i z o n t a l  

l o c a t i o n ,  t h e  d i s t a n c e  b e t w e e n  f r a g m e n t s  o f  t h e  same a r t i f a c t  

r a n g e d  f r o m  10 t o  7 3 0  cia, a v e r a g i n g  150 cm. I n  a c u l t u r a l  

d e p o s i t  o n l y  30-40 cm d e e p  t h i s  p r e s e n t s  s e r i o u s  

p r o b l e n s  f o r  r e c o g n i t i o n  o f  d i s c r e t e  o c c u p a t i o n s ,  Due t o  

t h e  p r o b a b i l i t y  o f  p o s t - d e p o s i t i o n a l  d i s t u r b a n c e ,  c o m b i n e d  

w i t h  t h e  c l u m s i n e s s  o f  c a l c u l a t i n g  e x a c t  s u b - s u r f a c e  

p r o v e n i e n c e  f r o m  d e p t h  b e l o w  da tum m e a s u r e m e n t s ,  i t  was f e l t  

t h a t  a r b i t r a r y  10 cm b e l o w  s u r f a c e  l e v e l s  wou ld  b e  t h e  mos t  

a p p r o p r i a t e  u n i t s  f o r  c o m p a r i s o n ,  

A t t r i b u t e s  r e p r e s e n t i n g  a l l  s t a g e s  of t h e  a r t i f a c t  

l i f e  h i s t o r y  ( R a w  Material, T e c h n o l o g y ,  Form, F u n c t i o n )  v e r e  

s e l e c t e d  and e v a l u a t e d  pe r  10 cm l e v e l  of e a c h  e x c a v a t i o n  

u n i t .  T h e  c o ~ p u t e r  p e r f o r m e d  f r e q u e n c y  c o u n t s  a n d  s i m p l e  

d e s c r i p t i v e  s t a t i s t i c s .  T e s t e d  a t t r i b u t e s  a r e  l i s t e d  i n  

T a b l e  XLVIII, a n d  e x c a v a t i o n  u n i t s  a r e  i l l u s t r a t e d  i n  F i g  57. 

C o m p a r i s o n s  were made i n d i v i d u a l l y  b e t w e e n  v e r t i c a l  

l e v e l s  o f  e a c h  e x c a v a t i o n  u n i t  a n d ,  w h e r e  s a m p l e s  

were l a r g e  e n o u g h ,  t h e  c h i - s q u a r e  t e s t  of i n d e p e n d e n c e  was 

u s z d  t o  e v a l u a t e  t h e  r e l a t i o n s h i p  b e t v e e n  a t t r i b u t e  a n d  l e v e l .  

A t t r i b u t e s  w i t h  s ~ a l l  s a m p l e  s i zes  ( l e s s  t h a n  a b o u t  3 0 ) ,  

l a b e l l e d  *small  s a m p l e *  o n  T a b l e  X L V I I I ,  were p l o t t e d  o n  s i t e  

n a p s  a n d  v i s u a l l y  e v a l u a t e d .  
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Table XLVIII. A t t r i b u t e s  t e s t e d  f o r  v e r t i c a l  p a t t e r n i n g .  

Raw Mater ia l  
- f r e q u e n c y  of e a c h  r a w  m a t e r i a l  
- f r e q u e n c y  of  o b s i d i a n  from e a c h  s o u r c e  

T e c h n o l o g y  
- f r e q u e n c y  o f  d e c o r t i c a t i o n  flakes 
- f r e q u e n c y  of e n d - s t r u c k  cores 
- f r e q u e n c y  of u n p a t t e r n e d  s e c o n d a r y  cores a n d  f l a k e s  
- f r e q u e n c y  of  b l a d e s  (smal l  s a m p l e )  
- f r e q u e n c y  of p l a t f o r m  r e m n a n t s  ( s a a l l  s a m p l e )  
- f r e q u e n c y  of m o d i f i e d  u n f o r m e d  t o o l s  
- f r s q u e n c y  o f  m o d i f i e d  f o r m e d  t o o l s  

Form 
- f r e q u e n c y  o f  
- f r e q u e n c y  o f  
- f r e q u e n c y  o f  
- f r e q u e n c y  o f  
- f r e q u e n c y  o f  
- f r e q u e n c y  of 
- f r e q u e n c y  o f  
- f r e q u e n c y  o f  
- f r e q u e n c y  of 
- f r e q u e n c y  o f  
- f r e q u e n c y  o f  
- f r e q u e n c y  o f  
- f r e q u e n c y  o f  

s t e e p  e d g e  formed u n i f a c e s  (small s a m p l e )  
m i s c e l l a n e o u s  f o r m e d  u n i f a c e s  ( smal l  s a m p l e )  
s i d e  n o t c h e d  p o i n t s  ( s m a l l  s a m p l e )  
c o r n e r  n o t c h e d  p o i n t s  ( s m a l l  s a m p l e )  
stemmed p o i n t s  ( s m a l l  s a a p l e )  
l e a f  s h a p e d  p o i n t s  ( s m a l l  s a m p l e )  
s e m i c i r c u l a r  c o n v e x  b i f  aces ( s m a l l  s a a p l e )  
o v o i d / s u b r e c t a n g u l a r  b i f a c e s  (small s a m p l e )  
c i r c u l a r  b i f a c e s  (small s a m p l e )  
p i e c e s  e s q u i l l e e s  ( s m a l l  s a m p l e )  
s p a 1 1  t o o l s  ( s m a l l  s a m p l e )  
c e l t s  a n d  c e l t  f r a y a e n t s  ( s m a l i  s a m p l e )  
m i s c e l l a n e o u s  g r o u n d  s t o n e  ( s m d l l  s a m p l e )  

F u n c t i o n  
- f r e q u e n c y  of  u t i l i z e d  u n m o d i f i e d  t o o l s  w i t h  s c a l a r  

m i c r o f l a k i n g ,  s t e p  f l a k i n g ,  a n d  r o u n d e d  e d g e s  
- f r e q u e n c y  o f  u t i l i z e d  u n m o d i f i e d  t o o l s  w i t h  

s p i n e - p l a n e  a n g l e  10-30  d e g r e e s ,  50-60 degrees, 
a n d  7 0 - 8 0  d e g r e e s  

- f r e q u e n c y  of  aodif  i e d  u n f o r m e d  t o o l s  with s c a l a r  
m i c r o f l a k i n g ,  s t e p  f l a k i n g ,  a n d  r o u n d e d  e d g e s  



Excavation Area C 

meters 

Fig. 5 7 .  Excavation u n i t s  used in t e s t s  
for vertical patterning. 



W h j l e  a f e w  a t t r i b u t e s  show a  s t a t i s t i c a l  r e l a t i o n s h i p  

t o  v e r t i c a l  l e v e l ,  t h e  r e s u l t s  a re  i n c o n s i s t e n t  a n d  

d i f f i c u l t  to interpret. T h r e e  a t t r i b u t e s  (raw m a t e r i a l  

f r e q u e n c y ,  f r e q u e n c y  of c o r t i c a l  f l a k e s ,  a n d  frequency o f  

m o d i f i e d  u n f o r m e d  a r t i f a c t s )  show s i g n i f i c a n t  r e l a t i o n s h i p s  

t o  level, b u t  t h i s  is l i m i t e d  t o  3 e x c a v a t i o n  u n i t s  a n d  

d o e s  n o t  f c l l c w  the same p a t t e r n  i n  a l l  3 u n i t s .  F o r  e x a m p l e ,  

raw m a t c r i a l  f r e q u e n c i e s  a r e  s i g n i f i c a n t l y  r e l a t e d  t o  l e v e l  i n  

e x c a v a t i o n  u n i t s  5,6 a n d  9, i n  t h e  n o r t h  h a l f  o f  E x c a v a t i c n  

Area C.  Rowever, h i g h  c h i - s q u a r e  v a l u e s  were p r o d u c e d  b y  a 

high f r e q u e n c y  of  c h e r t  i n  t h e  u p p e r  l e v e l s  o f  Unit 9 ,  b u t  

t h e  l o w e r  l e v e l s  of u n i t s  5 a n d  6 (Fig. 58) . The  a n o m a l o u s  

f r e q u e n c y  o f  c h e r t  i n  U n i t  9 may be e x p l a i n e d  by the p r e s e n c e  

of a v e r y  s p e c i f i c  ' a c t i v i t y  a r ea '  a t  t h e  n o r t h e r n  e x t r e m i t y  

cf the e x c a v a t i c n  a rea ,  w h e r e  g r e y b r o w n  c h e r t  was f l a k e d .  

T h i s  a r e a  w i l l  b e  d e s c r i b e d  be low.  I n  U n i t s  5 a n d  6 ,  o n  t h e  

ct ter  h a n d ,  h i g h  c h e r t  f r e q u e n c i e s  ( c a u s i n g  h i g h  ch i - square  

v a l u e s )  are p r o d u c e d  b y  s e v e r a l  k i n d s  o f  c h e r t .  

The f r e q u e n c i e s  of d e c o r t i c a t i o n  f l a k e s  a n d  m o d i f i e d  

u n f o r m e d  t o o l s  show s i g n i f i c a n t  r e l a t i o n s h i p s  t o  l eve l  i n  

e x c a v a t i o n  u n i t s  5 , 6  a n d  5 , 9  r e s p e c t i v e l y .  However ,  i n  both 

cases v e r y  s m a l l  samples ( e x p e c t e d  f r e q u e n c i e s  less t h a n  3) 

c a s t  d o u b t  o n  t h e  r e l i a b i l i t y  o f  t h e  r e s u l t s .  



Pig. 58.  The r e l a t i o n s h i p  of raw material t o  vertical level: 
c h i - s q u a r e  test f o r m a t  and r e s u l t s .  

Chi - square  v a l u e  : 38 .47  

Chi - square  v a l u e  : 4 8 . 8 1  

Level ------- ,IlanalL 
1 350 (299) 

Chi-square  v a l u e  : 92 .03  



s i m i l a r l y ,  o n l y  a few a t t r i b u t e s  w i t h  s a m p l e  sizes t o o  

small f o r  s t a t i s t i c a l  a n a l y s i s  a r e  c l e a r l y  r e s t r i c t e d  i n  

v e r t i c a l  d i s t r i b u t i o n .  f l i s c e l l a n e o u s  g r o u n d  s t o n e ,  p l a t f o r m  

r e m n a n t s ,  b i f a c ~  m i d s e c t i o n  f r a g m e n t s ,  a n d  d i s c o i d  b i f a c e s  

a re  f o u n d  p r i m a r i l y  o r  e x c l u s i v e l y  i n  t h e  t o p  20 cm o f  t h e  

d e p o s i t ,  w h i l e  s t emmed  p o i n t s ,  o v o i d  a n d  s u b r e c t a n g u l a r  

b i f a c e s ,  s y m m e t r i c a l  p o i n t  tip f r a g m e n t s ,  a n d  ~Leps e s q u j & & ~ e s  

are  f o u n d  p r i m a r i l y  o r  e x c i u s i v e l y  i n  t h e  lower l e v e l s  (10 cm 

below s u r f  a c e  a n d  lcwer) . 

W h i l e  t h e s e  o b s e r v a t i o n s  s u g g e s t  some p o s s i b l e  c h a n g e s  

t h r o u g h  time, l a c k  o f  c o n s i s t e n c y  a n d  small  s a m p l e  

s i z e s  p r e v e n t  t h e  s e p a r a t i o n  o f  d i s t i n c t  v e r t i c a l  c o m p o n e n t s .  

T h i s  is  n o t  t o  s a y  t h a t  c o n s i s t e n t  c h a n g e s  c o u l d  n o t  h a v e  

o c c u r r e d  o v e r  a  p e r i o d  o f  1200 y e a r s .  R a t h e r ,  t h e  c o m p a c t  

n a t u r e  o f  t h e  a r c h a e o l o g i c a l  d e p o s i t ,  p r o d u c e d  by  s h o r t  s e a s o n a l  

o c c u p a t i o n s  i n  s h i f t i n g  h o r i z o n t a l  l o c a t i o n s ,  c o m b i n e d  w i t h  

p o s t - d e p o s i t i o n a l  m i x i n g ,  m a k e s  it i m p o s s i b l e  t o  i s o l a t e  

v e r t i c a l  u n i t s  by p r e s e n t l y  a v a i l a b l e  a e t h o d s .  

'"bl 
I # ,  

I". . 
I,, 



Two v e r y  s p e c i f i c  a c t i v i t y  a reas  r e l a t i n g  t o  t h e  

m a n u f a c t u r e  o f  s t c n e  t o o l s  were i d e n t i f i e d ,  The  first, 

c o n s i s t i n g  of a c o n c e n t r a t i o n  o f  a b o u t  7 5  b a s a l t  f l a k e s  

a n d  n i c r o f l a k e s ,  was f o u n d  i n  a n  area a b o u t  40 x 40  cm 

w i d e  a n d  less t h a n  5 cm d e e p .  T h i s  p i l e  of l i t h i c  d e b i t a g e  

( P l a t e  I S A ) ,  c l e a r l y  d e r i v e s  f rom t h e  r e d u c t i o n  o f  a s i n g l e  

core, and  p r o b a b l y  r e p r e s e n t s  a s h o r t  f l a k i n g  s e s s i o n  b y  a n  

i n d i v i d u a l  k n a p p e r ,  

T h e  s e c o n d  a c t i v i t y  a r e a  c o n s i s t s  o f  108 p i e c e s  o f  

g r e y - b r o w n  o p a g u e  c h e r t  c o n c e n t r a t e d  i n  t h e  m o s t  n o r t h e r l y  

e x c a v a t i o n  u n i t  ( F i g .  5 9 ) .  A l l  u n m o d i f i e d  p i e c e s  o f  t h i s  

mater ia l  (N=99) a r e  r e s t r i c t e d  t o  t h e  n o r t h  h a l f  of A r e a  C. 

T h e s e  u n m o d i f i e d  p i e c e s  i n c l u d e  6 b l o c k y  core f r a g m e n t s ,  91 

m i s c e l l a n e o u s  f l a k e s ,  a n d  2 p l a t f o r m  r e m n a n t s .  I n  a d d i t i o n  

t h e r e  a r e  3 p o s s i b l e  b i f a c e  t h i n n i n g  f l a k e s .  N i n e  m o d i f i e d  

p i e c e s ,  i n c l u d i n g  8 u n i f a c i a l l y  r e t o u c h e d  f l a k e s  a n d  1 

h i f a c i a l  p o i n t ,  show a b r o a d e r  s p a t i a l  d i s t r i b u t i o n ,  w i t h  3 

t o o l s  i n  t h e  s o u t h e r n  h a l f  o f  Area C ( P i g .  5 9 ) .  T h e  v e r y  

l i m i t e d  d i s t r i b u t i o n  o f  t h i s  h o m o g e n e o u s  mater ia l  s u g g e s t s  

that a t  l e a s t  1, b u t  p o s s i b l y  s e v e r a l  c h e r t  c o r e s  were  

r e d u c e d  i n  a ' w o r k s h o p *  a b o u t  1 e s q u a r e ,  n o d i f i e d  t o o l s  

were p r o b a b l y  later moved t o  c t h e r  p a r t s  o f  t h e  s i te .  



Modified Artifacts 

O Unmodified Artifacts 

meters 

Fig. 5 9 .  The d i s t r i b u t i o n  of grey-brown opaque 
chert in Excava t ion  Area C .  



I n  C h a p t e r  3, it was  s u g g e s t e d  t h a t ,  r a t h e r  t h a n  

r e p r e s e n t i n g  4 s e p a  r a te  ' h o u s e  ~ l a t f o r m s ~  , t h e  g r o u n d  s u r f a c e  

c o n t o u r s  a n d  d e p t h  of c u l t u r a l  d e p o s i t  i n  E x c a v a t i o n  Area c 

i n d i c a t e  o n l y  2 a reas  of h a b i t u a l  o c c u p a t i o n ,  e a c h  a s s o c i a t e d  

w i t h  a h e a r t h .  T h i s  p o s s i b i l i t y  was  e x p l o r e a  b y  d i v i d i n g  t h e  

s i t e  i n t c  p r o p o s e d  o c c u p a t i o n  a r e a s  a n d  c o m p a r i n g  t h e i r  

a r t i f a c t  c o n t e n t .  

The  a t t r i b u t e s  u s e d  p r e v i o u s l y  i n  t h e  t e s t  f o r  v e r t i c a l  

p a t t e r n i n g  ( T a b l e  XLVIII) a q a i n  p r o v i d e d  t h e  b a s i s  f o r  

c c m p a r i s o n .  I n i t i a l l y ,  E x c a v a t i o n  A r e a  C was  d i v i d e d  i n t o  4 

h o r i z o n t a l  s e c t i o n s ,  e a c h  c o r r e s p o n d i n g  t o  a ' h o u s e  p l a t f o r m 8  

a s  o r i q i n a l l y  mapped d u r i n g  t h e  1973 f i e l d  s e a s o n  ( F i g .  6 0 ) .  

A t t r i b u t e  c o u n t s  were t a b u l a t e d  per ' h o u s e  p l a t f o r m '  a n d  t h e  

c h i - s q u a r e  g o o d n e s s  of f i t  s t a t i s t i c  c a l c u l a t e d  f o r  e a c h  

a t t r i b u t e ,  w i t h  e x p e c t e d  f r e q u e n c i e s  b a s e d  o n  t h e  

p r o p o r t i o n s  of t o t a l  a r t i f a c t 5  w i t h i n  e a c h  @ p l a t f o r m 8 .  F i g .  

61 i l l u s t r a t e s  t h e  format u s e d  f o r  t h e s e  c h i - s q u a r e  tests ,  

v h i l e  T a b l e  XLIX lists 11 a t t r i b u t e s  w h i c h  p roduced  

s i g n i f i c a n t  v a l u e s  o f  c h i - s q u a r e  a t  t h e  -05 s i g n i f i c a n c e  l e v e l .  

T h e  r e s u l t s  cf t h i s  s u r v e y  i n d i c a t e  d i f f e r e n t i a l  

h o r i z o n t a l  d i s t r i b u t i o n  of c e r t a i n  a r t i f a c t s ,  b u t  t h e y  d o  n o t  

s p e c i f y  t h e  a reas  i n  w h i c h  f r e q u e n c i e s  d e p a r t  f r o m  e x p e c t e d  

va lues .  T h i s  p r c b l e m  u a s  p u r s u e d  by  r e - e v a l u a t i n g  t h e  11 

a t t r i b u t e s ,  c o m p a r i n g  f r e q u e n c i e s  f i r s t  b e t w e e n  t h e  2 l a r g e  
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o c c u p a t i o n  a r e a s ,  then b e t w e e n  h o u s e  p l a t f o r m s  w i t h i n  e a c h  
m 

c c c u p a t i o n  a r e a  ( F i g .  6 0 ) .  T h i s  c o m p a r i s o n  i n  e f fec t  t e s t s  

t h e  ' 2  a r e a 1  h y p o t h e s i s  a g a i n s t  t h e  ' 4  area '  h y p o t h e s i s .  

H e s u l t s  a r e  s u m m a r i z e d  i n  T a b l e  L ,  w h e r e  s i g n i f i c a n t  v a l u e s  
= l 

o f  c h i - s q u a r e  a r e  l i s t e d .  All c h i  s q u a r e  tests h a d  d f = 1  

& t h u s  t h e  r e q u i r e d  v a l u e  f o r  s i q n i f i c a n c e  a t  t h e  . 0 5  l e v s l  
rz. 

g m 

was 3.84. 

b. 
w 

I n  s u p p o r t  o f  t h e  ' 2  a r e a 1  h y p o t h e s i s ,  5 a t t r i b u t e s  
L 
c. - ( s i d e  n o t c h e d  p o i n t s ,  c e l t s ,  b i f a c e  f  r a g m e n t s ,  o b s i d i a n ,  

a n d  m o d i t i e d  f c r m e d  a r t i f a c t s )  show s i g n i f i c d n t  d i f f e r e n c e s  

i n  f r e q u e n c y  b e t w e e n  t h e  2 p r o p o s e d  o c c u p a t i o n  a r e a s ,  b u t  

n o  s i g n i f i c a n t  d i f f e r e n c e s  w i t h i n  e a c h  s u b - a r e a .  I n  a l l  

5 cases, t h e  a t t r i b u t e  i n  q u e s t i o n  o c c u r s  m o r e  f r e q u e n t l y  

t h a n  e x p e c t e d  i n  t h e  s o u t h e r n  h a l f  of t h e  e x c a v a t i o n  area.  

However ,  i n  c o n t r a d i c t i o n  t o  t h e  $ 2  a r e d '  h y p o t h e s i s ,  

t h e  r e m a i n i n g  6 a t t r i b u t e s  d o  show s i g n i f i c a n t  d i f f e r e n c e s  

b e t w e e n  i n d i v i d u a l  I h o u s e  p l a t f o r m s 1 .  nort  s p e c i f i c a l l y ,  

b a s a l t ,  c h e r t ,  a n d  p o i n t  t i p  f r a g m e n t s  show s i g n i f i c a n t  

d i f f e r e n c e s  i n  f r e q u e n c y  b e t w e e n  t h e  n o r t h e r n  p l a t f o r m s ,  

15 a n d  1 6 ,  w h i l e  e n d  s t r u c k  c o r e s ,  d e c o r t i c a t i o n  f l a k e s ,  

a n d  u n p a t t e r n e d  s e c o n d a r y  a r t i f a c t s  s h o w  s i g n i f i c a n t  

d i f f e r e n c e s  b e t w e e n  t h e  s o u t h e r n  p l a t f o r m s ,  13  a n d  14.  



Table L. R e s u i t s  o f  t h e  chi -square!  t e s t  o n  d t t r i b u t e  
f r e q u e n c i e s  n i t h i c  2 a n d  4 h o r i z o n t a l  a r eas .  

side n o t c h e d  p o i n t s  
c e l t s / f r a g m t n t s  
b l f a c e  f raqmer. ts  

o b s i d i a n  
m o d i f i e d  f o r m e d  
b a s a l t  

c h - r t  
p o i n t  t i p  f r a g m e n t s  
,.cd s t r u c k  ccres 

decor  t i c a t i o n  
u n p a t t e r n 2 d  s e c o n d a r y  



T h e r e  a r e  s e v e r a l  p o s s i b l e  e x p l a n a t i o n s  f o r  t h e s e  r e s u l t s .  

F i r s t ,  t h e r e  may i n d e e d  be 4 d i s t i n c t  o c c u p a t i o n  areas,  

w h i c h  were o c c u p i e d  a t  d i f f e r e n t  t i n e s .  I n  t h i s  case,  we 

would e x p e c t  'time s e n s i t i v e 1  a t t r i b u t e s  t o  d i s t i n g u i s h  

them. B u t  this i s  n o t  t h e  case. As shown i n  T a b l e  L ,  

a t t r i b u t e s  w h i c h  d i s t i n g u i s h  p l a t f o r m s  13 a n d  1 4  are e n t i r e l y  

d i f f e r e n t  f r o m  t h o s e  t h a t  d i s t i n g u i s h  15 a n d  16.  F u r t h e r m o r e ,  

h a l f  o f  these a t t r i b u t e s  ( e n d - s t r u c k  cores, d e c o r t i c a t i o n  

flakes, a n d  u n p a t t e r n e d  s e c o n d a r y  a r t i f a c t s )  a re  t h e  d e b r i s  

o f  c o r e  r e d u c t i o n  w i t h  l i t t l e  p o t e n t i a l  a s  c h r o n o l o g i c a l  

i n d i c a t o r s .  

A s e c o n d  p o s s i b l e  e x p l a n a t i o n  is t h a t  some of t h e  

v a r i a t i o n  i n  a t t r i b u t e  f r e q u e n c i e s  is p r o d u c e d  b y  

h c r i z o n t a l  ' a c t i v i t y  a reas ' ,  o r  a r e a s  i n  w h i c h  s p e c i f i c  

t a s k s  were p e r f o r m e d .  F o r  e x a m p l e ,  i t  seems l i k e l y  t h a t  

t h e  h i g h  f r e q u e n c i e s  of e n d  s t r u c k  cores, d e c o r t i c a t i o n  

flakes a n d  u n p a t t e r n e d  s e c o n d a r y  a r t i f a c t s  i n  ' h o u s e  

p l a t f o r m '  13  a c t u a l l y  r e p r e s e n t  a w o r k s h o p  i n  w h i c h  c o r e s  

were r e d u c e d .  U n f o r t u n a t e l y ,  i t  is d i f f i c u l t  t o  c l a s s i f y  

i n d i v i d u a l  a t t r i b u t e s  a s  'f u n c t i o n a l '  o r  ' t e m p o r a l ' .  we 

a r e  l e f t  w i t h  the p r o b a b i l i t y  t h a t  a t  l eas t  some of t h e  

o b s e r v e d  v a r i a t i o n  is a p r o d u c t  o f  s p a t i a l  s e g r e g a t i o n  o f  

a c t i v i t i a s .  A t  t h e  same time, t h e  v i d e  v a r i e t y  o f  

a t t r i b u t e s  d i s t i n g u i s h i n g  t h e  l a r q e  o c c u p a t i o n  a r e a s  a l s o  

s u p p o r t s  t h e  e x i s t e n c e  of t e m p o r a l  u n i t s .  



I n  a n  a t t e m p t  t o  c l a r i f y  t h i s  s i t u a t i o n ,  h o r i z o n t a l  u n i t s  

were s u b j e c t e a  t o  m u l t i d i m e n s i o n a l  s c a l i n g .  S c a l i n g  i s  

... t h e  p r o b l e m  of r e p r e s e n t i n g  n o b j e c t s  g e o m e t r i c a l l y  

by  n p o i n t s ,  s o  t h a t  t h e  i n t e r p o i n t  d i s t a n c e s  c o r r e s p o n d  

i n  some s e n s e  t o  e x p e r i m e n t a l  d i s s imi l a r i t i e s  b e t w e e n  

o b j e c t s  ( K r u s k a l  1964: 1 ) .  

I n  t h i s  c a s e ,  t h e  o b j e c t s  were 34 1 X 1 m h o r i z o n t a l  

e x c a v a t i o n  u n i t s  ( F i g .  60), a n d  t h e i r  r e l a t i o n s h i p s  were 

b a s e d  on raw a t t r i b u t e  f r e q u e n c i e s  w i t h i n  e a c h  u n i t ,  a s  

r e c o r d e d  for p r e v i o u s  tests. It u a s  h o p e d  t h a t  a g e o m e t r i c  

r e p r e s e n t a t i o n  o f  t h e s e  r e l a t i o n s h i p s  would h a l p  t o  i n t e r p r e t  

h o r i z o n t a l  a r t i f a c t  p a t t e r n s ,  

A d a t a  m a t r i x ,  c o n s i s t i n g  of 27 a t t r i b u t e s  r e c o r d e d  for  

34  h o r i z o n t a l  u n i t s ,  was p r o c e s s e d  u s i n g  a ser ies  o f  NT-SYS 

p r o g r a m s  ( R o h l t ,  K i s h p a u g h ,  a n d  K i r k  1964) .  A s i m i l a r i t y  

( o r  d i s s i m i l a r i t y )  m a t r i x  was p r o d u c e d  u s i n g  t h e  " d i s t a n c e  

c o e f f i c i e n t "  o r  * # a v e r a g e  t a x o n o m i c  d i s t a n c e t 1  b e t w e e n  

v a r i a b l e s .  The  s i m i l a r i t y  m a t r i x  was t h e n  s u b j e c t e d  t o  

m u l t i d i m e n s i o n a l  s c a l i n g  b e g i n n i n g  w i t h  a random 

c o n f i g u r a t i o n  of p o i n t s  a n d  e n d i n g  when l e a s t  stress was 

r e a c h e d .  S c a l i n g  w a s  d o n e  i n i t i a l l y  i n  2 ,3 ,4 ,  a n d  5 

d i m e n s i o n s ,  a n d  s i n c e  stress v a l u e s  f o r  a l l  d i m e n s i o n s  

i n d i c a t e d  ' e x c e l l e n t  f i t '  t o  t h e  d a t a ,  2  d i m e n s i o n s  vere 



s e l e c t e d  a s  o p t i m a l  on  t h e  b a s i s  of i n t e r p r e t a b i l i t y  ( K r u s k a l  

1964: 3 , 1 6 ) .  P i g .  62  shows  t h e  34  h o r i z o n t a l  u n i t s  p l o t t e d  o n  

d i m e n s i o n s  1  a n d  2. 

To  explore the meaning of t h e  2 d i m e n s i o n s ,  t h e  order 

o f  u n i t s  i n  e a c h  d i m e n s i o n  was compared  t o  t h e  o r d e r  of u n i t s  

on e a c h  o f  t h e  2 7  a t t r i b u t e s  and  S p e a r m a n s s  r a n k  o r d e r  

c o r r e l a t i o n  c o e f f i c i e n t  was c a l c u l a t e d  f o r  e a c h  p a i r .  The 

results show that b o t h  d i m e n s i o n s  a r e  h i g h l y  c o r r e l a t e d  w i t h  

t o t a l  number of a r t i f a c t s  ( c o r r e l a t i o n ,  d i m e n s i o n  1: .9891,  

d i m s n s i o n  2: . 8 6 6 6 ) ,  s e c c n d a r y  u n p a t t e r n e d  a r t i f a c t s  ( .9906,  

. 9 0 6 3 ) ,  b a s a l t  a r t i f a c t s  (.8000, . 7 4 4 8 ) ,  c h e r t  a r t i f a c t s  

( - 5 9 1 7 ,  . 4 7 6 3 ) ,  d e c o r t i c a t i o n  f l a k e s  (.4890, , 7 1 0 0 ) ,  m o d i f i e d  

unformed  t o o l s  ( .3889,  .6337) , o t h e r  r aw m a t e r i a l  (.5613, 

. 3 9 1 3 ) ,  E jes g s t ~ J & s ~  ( .4103,  , 5 4 9 8 ) ,  and  b l a d e s  ( ,3501,  

.3718)  . 

S i n c e  t h e  f i r s t  6 a t t r i b u t e s  l i s t e d  a l s o  h a v e  - l a r g e  

s a m p l e  s izes,  i t  would  a p p e a r  t h a t  b o t h  d i m e u s i o n s  a r e  s t r o n g  

r e f l e c t i o n s  of o v e r a l l  a r t i f a c t  f r e q u e n c y .  I n  a d d i t i o n ,  

d i m e n s i o n  1 s h o w s  a w e a k e r  c o r r e l a t i o n  with c o r n e r  n o t c h e d  

p o i n t s  ( .2264)  a n d  a  n e g a t i v e  c o r r e l a t i o n  w i t h  s i d e  n o t c h e d  

p o i n t s  ( - . 2 4 8 4 ) ,  w h i l e  d i m e n s i o n  2 s h o w s  a  c o r r e l a t i o n  w i t h  

~ o i n t  t i p  f r a g m e n t s  ( - 4 6 6 7 )  a n d  a  n e g a t i v e  c o r r e l a t i o n  w i t h  

stemmed p o i n t s  ( - ,2435) .  c o n s i d e r i n g  t h e  map o f  s c a l e d  



Dimension 1 

Fig. 62. Multidimensional scaling of 
horizontal u n i t s  in 2 dimensions. 



u n i t s  ( F i g ,  62), i t  would  seem t h a t  a few h o r i z o n t a l  u r d t s  

h a v e  v e r y  h i g h  a r t i f a c t  f r e q u e n c i e s  a n d  a re  a l s o  d i s t i n g u i s h e d  

by h i g h  f r e q u e n c i e s  o f  t l a d e s ,  &gsgs e s u u ~ ~ g g s ,  c o r n e r  

n o t c h e d  p o i n t s ,  a n d  p o i n t  t i p  f r a g m e n t s ,  a n d  v e r y  l o w  

f r e q u e n c i e s  o f  s i d e  n o t c h e d  and s t e m m e d  p o i n t s .  Piq. 63 

i l l u s t r a t e s  t h e  h o r i z o n t a l  u n i t s  l o a d i n g  h i g h e s t  o n  b o t h  

d i m e n s i o n s .  

W h i l e  t h e s e  r e s u l t s  d o  n o t  c o r r e s p o n d  e x a c t l y  t o  t h e  

r e s u l t s  o f  c h i - s q u a r e  tests d e s c r i b e d  above, they d o  s u g g e s t  

a n  i n t e r p r e t a t i o n  t h a t  a c c o u n t s  f o r  most of t h e  o b s e r v e d  

v a r i a t i o n .  R a t h e r  t h a n  d i v i d i n g  t h e  e x c a v a t e d  a rea  i n t o  

n o r t h e r n  a n d  s o u t h e r n  h o r i z o n t a l  areas, it  snould p s r h a p s  

be d i v i d e d  i n t o  a ' c o r e '  area  w i t h  v e r y  d i s t i n c t i v e  

c h a r a c t e r i s t i c s ,  a n d  t h e  r e m a i n i n g  area o n  b o t h  sides o f  

t h e  ' c o r e ' .  C o m b i n i n g  i n f o r m a t i o n  f r o m  a l l  t es ts ,  t h e  

' c o r e 9 ,  c o r r e s p o n d i n g  r o u g h l y  t o  p l a t f o r m  15 a s  shown i n  

F i g .  63, is c h a r a c t e r i z e d  by h i g h  o v e r a l l  a r t i f a c t  

f r e q u e n c i e s ,  h i g h  p r o p o r t i o n s  of v a r i o u s  k i n d s  of  c h e r t ,  

p o i n t  t i p  f r a g m e n t s ,  c o r n e r  n o t c h e d  p o i n t s ,  &cgg gsqg&h:&ge~, 

a n d  b l a d e s ,  a n d  low f r e q u e n c i e s  o f  side n o t c h e d  a n d  steamed 

p o i n t s ,  
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F i g .  63.  H o r i z o n t a l  u n i t s  l o a d i n g  highest 
on dimensions  1 and 2 .  



W i t h  t h i s  m o d e l  i n  mind ,  t h e  t r e n d s  o b s e r v e d  i n  v e r t i c a l  

p a t t e r n i n g  may b e  r e - c o n s i d e r e d .  T h r o u g h  t e s t s  of v e r t i c a l  

a r t i f a c t  d i s t r i b u t i o n  i t  was f o u n d  t h a t  c h e r t  a r t i f a c t s  

c c c u r  more  o f t e n  t h a n  e x p e c t e d  i n  t h e  l o w e r  l e v e l s  o f  u n i t s  

5 a n d  6 { i n  t h e  'core' a rea) .  w i t h i n  t h e  s i t e  a s  a w h o l e ,  

g r o u n d  s t o n e ,  p l a t f  crm r e m n a n t s ,  b i f a c e  f r a g m e n t s ,  a n d  

d i s c o i d  b i f a c e s  a r e  f o u n d  i n  t h e  u p p e r  l e v e l s ,  w h i l e  p o i n t  

t i p  f r a g m e n t s  a n d  p h p g  fsqq&uggg a r e  l i m i t e d  m a i n l y  to 

t h e  l o w e r  l e v e l s .  T h e s e  f a c t s  s u g g e s t  t h a t  t e m p o r a l  

( v e r t i c a l )  c h a n g e  may i n d e e d  b e  r e p r e s e n t e d ,  b u t  o n l y  i n  

t h e  ' c o r e 8  a r e a .  IF. cther w o r d s ,  t h e  l o w e r  l e v e l s  of t h e  

' c o r e '  may r e p r e s e n t  a n  e a r l i e r  o c c u p a t i o n  o v e r l a i n  a c r o s s  

t h e  e n t i r e  e x c a v a t i o n  a r e a  by l a t e r  d e p o s i t s .  I t  m i g h t  

a l s o  b e  n o t e d  t h a t  t h e  u n i q u e  h e a r t h  p i t  ( C u l t u r a l  F e a t u r e  

5)  i s  a l s o  l o c a t e d  i n  t h e  lowest l e v e l s  of u n i t  5. 

T h e  e x i s t e n c e  o f  a 'tor+' area i s  t h e  s t r o n g e s t  

i n d i c a t i o n  o f  t h e  da ta ,  b u t  w e a k e r  t r e n d s  p r o b a b l y  h a v e  

m9an ing  i n  terms o f  h c r i z o n t a l  a c t i v i t y  a r e a s .  Bigh c h e r t  

f r e q u e n c i e s  i n  t h e  n o r t h e r n  e x c a v a t i o n  u n i t s  r e s u l t  f r o m  

t h e  u s e  o f  g r e y - b r o w n  c h e r t  e x c l u s i v e l y ,  a s  d e s c r i b e d  

above.  T h e  s o u t h e r n  h a l f  of A r e a  C s t i l l  c o n t a i n s  h i g h e r  

p r o p o r t i o n s  o f  ce l t  f r a g a e n + s ,  b i f a c e  f r a g m e n t s ,  o b s i d i a n  

d r t i f a c t s ,  a n d  m o d i f i e d  f o r m e d  t o o l s .  



I n  the f a c e  of  so  much emphasis o n  v a r i a t i o n  w i t h i n  
i 

? 
t h e  s i te ,  it s h o u l d  b e  p o i n t e d  o u t  t h a t ,  even where 

p a t t e r n i n g  exists, t h e  v a r i a t i o n s  a r e  q u a n t i t a t i v e ,  n o t  

q u a l i t a t i v e ,  a n d  merely indicate possible t r e n d s  o v e r  

a 7200 year p e r i o d .  O v e r a l l ,  there i s  s t r o n q  c o n t i n u i t y  

i n  a l l  aspects o f  l i t h i c  t e c h n o l o q y .  



C h a p t e r  5. 

T h e  p u r p o s e  o f  t h i s  c h a p t e r  is  t o  p l a c e  t h e  Punchaw L a k e  

Area C a s s e m b l a g e  i n t o  r e g i o n a l  p e r s p e c t i v e  b y  c o m p a r i n g  

it w i t h  o t h e r  a r c h a e o l o g i c a l  s i t e s  a n d  c o l l e c t i o n s .  

T h e s e  c o m p a r i s o n s  c o n f i r m  t h e  l a t e  p r e h i s t o r i c  c u l t u r e -  

h i s t o r i c a l  p o s i t i o n  o f  t h e  E x c a v a t i o n  A r e a  C a s s e m b l a g e  a n d  

i n d i c a t a  a f f i n i t i e s  w i t h  o t h e r  I n t e r i o r  P l a t e a u  s i tes ,  

e s p e c i a l l y  t h o s e  or. tho N e c h a k o  P l a t e a u .   sit^ b y  s i t e  

c o m p a r i s o n s  w i l l  be d e a l t  w i t h  i n d i v i d u a l l y ,  b e g i n n i n g  w i t h  

n e a r b y  l o c a t i o n s ,  f i r s t  t o  t h e  n o r t h ,  t h e n  t o  t h e  s o u t h  o f  

Punchaw Lake. 

P h y s i c a l l y  c l o s e s t  t o  A r e a  C is t h e  r e m a i n d e r  o f  t h e  

P u n c h a u  L a k e  site i t s e l f ,  w i t h  e x c a v a t i o n  c o n c e n t r a t e d  i n  

h o u s e  p l a t f o r m s  i n  a r e a s  A a n d  B. A s  o u t l i n e d  i n  C h a p t e r  2 ,  

F l a d m a r k  d e s c r i b e s  t h i s  p a r t  of t h e  s i t e  a s  m u l t i - c o m p o n e n t ,  

w i t h  o c c u p a t i o n s  s p a n n i n g  t h e  p e r i o d  2000 B.C. t o  A.D. 1700 .  

However ,  i n  t h e  a b s e n c e  o f  s p e c i f i c  c o m p o n e n t  d e f i n i t i o n s ,  

t h e  6 2 0 0  a r t i f a c t s  f r o m  A r e a s  A a n d  B w i l l  be  t r e a t e d  a s  a  

s i n q l e  g r o u p .  

T h e  r a n g e  o f  r aw  m a t e r i a l s  r e c o v e r e d  f r o m  Areas A a n d  B 

is n e a r l y  i d e n t i c a l  t o  t h a t  o f  Area C ( F l a d m a r k  1974: 1 5 ) .  

I n  terms o f  t e c h n o l o g y ,  it may bs b r o a d l y  s t a t e d  t h a t  



a r t i f a c t s  f r o m  A r e a s  A/B wers m a n u f a c t u r e d  b y  f l a k i n g  w i t h  

t h o  e x c e p t i o n  of  a few q r o u n d  a d z e  f r a g m e n t s ,  s l a t e  f r a g m e n t s ,  

a b r a s i v e  s t o n e s ,  a n d  a s i n g 1 2  p i e c e  of c a r v e d  a r g i l l i t e .  

D e t a i l e d  c o m p a r i s o n s  o f  a r t i f a c t  f o r m  may b e  

made i n  2 c a t e g o r i e s :  p o i n t s  a n d  c o r t i c a l  s p a l l  t o o l s .  

P o i n t s  f r o m  Areas A/B e x h i b i t  a  p r e d i c t a b l y  w i d e r  r a n g e  o f  

s h a p e s ,  b u t  t h e r e  a r e  s t r o n q  s i m i l a r i t i e s  i n  some  

c a t e g o r i e s .  F o r  e x a m p l e ,  s i d e  n o t c h e d  p o i n t s  a re  v e r y  

s i m i l a r  w i t h  c l o s e  a v e r a g e  d i m e n s i o n s ,  n o t c h  s i z e ,  a n d  n e c k  

w i d t h .  E o t h  g r o u p s  h a v e  c o n v e x  o r  s t r a i g h t  b l a d e  a n d  b a s a l  

3 d g e s  w i t h  v e r y  s m a l l  p r o p o r t i o n s  of c o n c a v e  e d g a s .  

F u r t h e r  p a r a l l e l s  exist b e t w e e n  c o r n e r  n o t c h e d  b u t  

u n b s r b e d  p o i n t s .  E i g h t  o f  20 p o i n t s  i n  t h i s  c a t e g o r y  f r o m  

A r e a s  A / B  h a v e  f l a r i n q  o r  e x p a n d i n g  stems a n d  

c o n v e x  b a s e s ,  r e s t m b l i n q  t h e  c o r n e r  n o t c h e d  p o i n t s  w i t h  

c o n v e x  bases common i n  Area C .  However ,  t h e  c o r n e r  n o t c h e d  

p o i n t s  f rom A r e a s  A/B a r e  c o n s i s t e n t l y  l a r q e r  

by 4-5 m m  i n  e v e r y  d i m e n s i o n .  A t  l e a s t  1 c o r n e r  n o t c h e d  

p o i n t  b e a r i n g  a s i n g l e  b a s a l  n o t c h  was a l s o  n o t e d  i n  t h e  

Area  A/B a s s e m b l a g e .  

Leaf s h a p e d  a n d  p e n t a g o n a l  p o i n t s  f rom A r e a s  A / B  

a r e  a l l  c o n s i d e r a b l y  l a r g e r  t h a n  t h o s e  f rom Area  C. 

T h e  r e m a i n i n g  Area  A/B p o i n t s  ( l a r g e  n o t c h e d  w i t h  



prominent barbs ,  and f i s h t a i l e d )  f i n d  no p a r a l l e l s  

i n  t h e  Excava t ion  Area C a r t i f a c t s .  

Cons ider ing  c o r t i c a l  s p a l l  t o o l s ,  13 a r t i f a c t s  from 

Area A f a l l  w i t h i n  t h e  d e f i n i t i o n  used i n  t h i s  r e p o r t ,  T h e y  

a r e  a lmos t  i d e n t i c a l  i n  raw m a t e r i a l ,  manufacture,  and wear, 

t o  the s p a l l  t o o l s  from Area C,  excep t  t h a t  a few a r e  

l a r g e r .  A s  i n  most a r t i f a c t  c a t e g o r i e s ,  there  is  a l s o  more 

v a r i a t i o n  i n  t h e  Area A s p a l l s .  

To summarize a r t i f a c t  comparisons wi th in  t h e  Punchaw 

Lake s i t e ,  Area C tools a r e  g e n e r a l l y  s m a l l e r  and show less 

v a r i a t i o n  i n  form t h a n  t o o l s  from o t h e r  excava ted  p a r t s  of 

t h e  s i t e .  S t r o n g e s t  s i m i l a r i t i e s  i n  t h s  po in t  group e x i s t  

bs+.ween s i d e  notched p o i n t s ,  w h i l e  t h e r e  a r e  a l s o  some 

c o r r e l a t i o n s  i n  the c o r n e r  notched ca t ego ry .  c o r t i c a l  s p a l l  

t o o l s  a r e  n e a r l y  i d e n t i c a l  b u t  s l i g h t l y  l a r g a r  i n  Area A. 

G i v e n  t h a t  Area C r e p r e s e n t s  a  l a t e  p r e h i s t o r i c  occupa t ion  

beginning about  A.D. 450 ,  t h e  s m a l l e r  s i z e  of  s i d e  notched, 

c o r n e r  notched,  and l e a f  shaped points and s p a l l  t o o l s  from 

t h i s  p a r t  of t h e  s i t e  s u g g e s t s  an o v e r a l l  d iminu t ion  i n  t o o l  

s i z e  throuqh time, w h i l e  f u n c t i o n a l  v a r i a t i o n  must b e  t aken  

i n t o  c o n s i d e r a t i o n ,  t h e  wider range of po in t  and s p a l l  f o r u ~ s  

a l s o  s u p p o r t s  t h e  l o n q e r  pe r i od  of occupa t ion  i n  Areas A/B.  

B a s e d  on t h i s  i n t e r p r e t a t i o n ,  i t  may a l s o  h~ hypothes ized 



t h a t  p o i r t  f o r m s  f o u n d  e x c l u s i v e l y  i n  Areas A / B  ( l a r g e  

n o t c h e d  w i t h  b a r b s ,  a n d  f i s h t a i l e d )  were made b e f o r e  A.D. 4 4 0 .  

N o r t h  o f  Punchaw L a k e ,  t h e  n e a r e s t  e x c a v a t e d  

sit? is t h e  c i r c u l a r  d e p r e s s i o n  o n  Na t a l k u z  Lake.  Here a n  

u n d a t e d  s u r f a c e  c o m p o n e n t  o v e r l a y  a s e c o n d  c o m p o n e n t  

d a t e d  546 B.C. ( B o r d e n  1952:36: Donahuo  1975).  T h e  f e w  

a r t i f a c t s  f r o m  t h e  p i t  i t s e l f  a r e  p r e d o m i n a n t l y  o f  r h y o l i t e ,  

w i t h  a f ew t o o l s  o f  o b s i d i a n ,  b a s a l t ,  a n d  s i l t s t o n e .  I n  

c o n t r a s t ,  a r t i f a c t s  f r o m  n e a r  t h e  s u r f a c e  a re  m a i n l y  b a s a l t  

a n d  o b s i d i a n .  I l l u s t r a t e d  p o i n t s  from t h e  p i t  d e p o s i t  i n c l u d e  

1 c o r n e r  n o t c h e d ,  1 l a n c e o l a t e ,  a n d  2 l a r g e  l e a f  s h a p e d  

p o i n t s ,  n o n e  o f  wh ich  r e s e m b l e  Punchaw L a k e  Area C a r t i f a c t s .  

T h e  r e m a i n i n g  t o o l s  a r e  l a r g a  b l a d e s  a n d  b i f a c e s  a n d  a n  

o b s i d i a n  m i c r o c o r e  w i t h  m i c r o b l a d e s .  T h e  N a t a l k u z  L a k e  

p i t  a s s e m b l a g e  is u n l i k e  a n y  o t h e r  c o l l e c t i o n  f r o m  t h e  

P l a t e a u ,  e s p e c i a l l y  i n  t h e  a l m o s t  exclusive use o f  r h y o l i t e .  

The u p p e r  c o m p o n e n t ,  wh ich  h a s  n o t  been  d e s c r i b e d  o r  

i l l u s t r a t e d ,  i s  r e p o r t e d  t o  b e  d r a m a t i c a l l y  d i f f e r e n t  from 

t h e  l o w e r  c o ~ p o n e n t ,  a n d  s i m i l a r  t o  t h e  a s s e m b l a g e  f r o m  C h i n l a c .  

T h e  C h i n l a c  s i t e  c o n s i s t s  o f  1 0  r e c t a n g u l a r  h o u s e s  

o v e r l o o k i n g  t h e  S t u a r t  River ( B o r d e n  1952: 3 2 ) .  nore t h a n  

1 5 0 0  a r t i f a c t s ,  p r i m a r i l y  c h i p p e d  b a s a l t ,  o b s i d i a n ,  q u a r t z ,  

a n d  a n  i g n e o u s  r o c k ,  were e x c a v a t e d  f r o m  t h e  f l o o r  o f  1 h o u s e .  

In t h e  g r o u n d  s t o n e  c a t e g o r y ,  o n l y  a  f e w  a d z e  b l a d e s  a n d  



* 

a b r a s i v e  s t o n e s  are r e p o r t e d .  A l t h o u g h  f r e q u e n c i e s  a r e  n o t  

g i v e n ,  s c r a p e r s ,  p o i n t s ,  d r i l l s ,  b i f a c e s ,  a n d  u t i l i z e d  f l a k e s  

were a l s o  f o u n d .  These  t o o l s  a r e  d e s c r i b e d  a s  s m a l l  o r  e v e n  

d i m i n u t i v e .  

S m a l l  s i d e  n o t c h e d  p o i n t s  from C h i n l 3 c  a r e  v e r y  s i m i l a r  t o  

t h o s e  f r o m  A r e a  C, w i t h  the e x c e p t i o n  o f  a s l i g h t l y  n a r r o w e r  

a v e r a g e  n e c k  w i d t h .  I n  c o n t r a s t ,  s m a l l  stsmmed p o i n t s  w i t h  

p a r a l l e l  o r  c o n t r a c t i n g  stems a re  c o m p l e t e l y  a b s e n t  f r o m  

E x c a v a t i o n  Area C. S i n c e  t h s  main o c c u p a t i o n  o f  C h i n l a c  was  

p r o t o h i s t o r i c ,  i t  seems mos t  l i k e l y  t h a t  small c o n t r a c t i n g  

stem p o i n t s  r e p r e s e n t  a  v e r y  l a t e  t r e n d  i n  t o o l  m a n u f a c t u r e  

p r o b a b l y  a p p e a r i n g  i n  t h e  Nechako  P l a t e a u  a f t a r  A . D .  1700. 

F u r t h e r  n o r t h ,  s u i t a b l e  s i t es  for c o m p a r i s o n  arc! r a r e ,  

t h e  n e a r e s t  a p p r o p r i a t e  c o l l a c t i o n  b e i n q  i n  t h e  s o u t h w e s t  Yukon 

w h e r e  a s e r i e s  o f  small  b u r i e d  s i t es  o r i g i n a l l y  i n v e s t i g a t e d  

by N a c N e i s h  (1964) h a v e  m o s t  r e c e n t l y  been s t u d i e d  by 

Workman ( 1  974)  . 

T h o  Yukon s i t e s  a r e  smal l  a n d  c o n t a i n  r e l a t i v e l y  few 

a r t i f a c t s ,  b u t  r e s e m b l e  Area C a t  Punchaw L a k o  i n  t h e i r  

c o n c e n t r a t i o n s  o f  c a l c i n e d  b o n e ,  f  i r e - c r a c k e d  r o c k ,  

a n d  a m o r p h o u s  h e a r t h s ,  c o m b i n e d  w i t h  t h e  a b s e n c e  o f  s t r u c t u r a l  

f e a t u r e s .  Workmar! (1974: 1 3 2 )  a t t r i b u t e s  t h e  l a c k  o f  



s t r u c t u r a l  e v i d e n c e  t o  t h e  u s e  of t e m p o r a r y  b r u s h  s h e l t e r s  

a n d  s k i n  t e n t s  s u c h  a s  t h o s e  d e s c r i b e d  e t h n o g r a p h i c a l l y .  

A r t i f a c t s  h a v e  been  g r o u p e d  t n t o  4 p h a s e s ,  t h e  l a t e  

p r e h i s t o r i c  A i s h i h i k  P h a s e  ( A .  D. 4 0 0 -  1800) c o r r e s p o n d i n g  t o  

t h e  Area C o c c u p a t i o n  a t  P u n c h a w  L a k e  ( W o r k a a n  1 9 7 4 :  5 6 2 ) .  

This p h a s e  is c h a r a c t e r i z e d  b y  t h e  a b s e n c e  of t r a d e  g o o d s  

a n d  t h e  p r e s e n c e  of n a t i v e  c o p p e r ,  a b r a d e d  c o b b l e s ,  a n d  

c o n t r a c t i n g  stem K a v i k  p o i n t s  - n o n e  o f  w h i c h  a r e  f o u n d  a t  

P u n c h a w  L a k e .  S m a l l  s i d e  n o t c h e d  p o i n t s ,  q r o o v e d  a d z e s ,  

t a b u l a r  s c h i s t ,  a n d  c e r t a i n  s l a t e  p i e c e s  a r e  a l s o  

c h a r a c t e r i s t i c  o f  t h e  l a t e  p e r i o d  i n  t h e  Yukon .  Some s l a t e  

a r t i f a c t s ,  with t h i c k ,  f l a t  a n d  sometimes ' n i c k e d '  

e d g e s  a r e  p o s s i b l e  ' r e l a t i v e s '  o f  t h e  s i n g l e  

s l a t e  t a b l e t  w i t h  n o t c h e d  edge f o u n d  i n  Area C. H o w e v e r ,  

o t h e r  t h a n  a t  t h e  b r o a d e s t  l e v e l  ( t h e  p r e s e n c e  of  a f e u  

s i d e  n o t c h e d  p o i n t s ,  end s c r a p e r s  o f  a b o u t  t h e  same s i z e ,  

t h e  p r e s e n c e  o f  c o r t i c a l  s p a l l s  a n d  a b s e n c e  o f  m i c r o b l a d e s )  

no s i m i l a r i t i e s  are a p p a r e n t  b e t w e e n  c e n t r a l  B r i t i s h  C o l u m b i a  

a n d  t h e  s o u t h w e s t  Y u k o n  a t  t h i s  time. This i s  n o t  t o  s a y  t h a t  

r e l a t i o n s h i p s  aay n o t  h a v e  e x i s t e d  e a r l i e r  (cf. Helmer 1976:  

3 3 , 3 4 1 ,  b u t  d u r i n g  t h e  l a t e  p r e h i s t o r i c  p e r i o d ,  a s i d e  from 

f u n c t i o n a l  s imilar i t ies  r e l a t e d  t o  t h e  t r a n s i e n t  n a t u r e  o f  

the o c c u p a t i o n s ,  t h e r e  a p p e a r s  t o  h a v e  b e e n  l i t t l e  s h a r i n g  

of l i t h i c  t e c h n o l o g y .  As Workman ( 1 9 7 4 :  7 2 7 )  p 0 i n t . s  o u t ,  a t  

t h i s  time t h e  s o u t h w e s t  Yukon s h o w s  c loses t  a f f i n i t i e s  w i t h  t h o  

N o r t h  P a c i f i c  C o a s t .  



S h i f t i n g  a t t e n t i o n  t c  t h e  s o u t h  of Punchaw L a k e ,  

t h e  n e a r e s t  c o m p a r a b l e  a r c h a e o l o g i c a l  sits is  t h e  

m u l t i - c o m p o n e n t  T e z l i  s i t e ,  s i t u a t e d  s o u t h w e s t  a l o n g  t h e  

~ l a c k w a t r r  d r a i n a g e ,  As o u t l i n e d  i n  C h a p t e r  2, Donahue r e p o r t s  

p i t  h o u s e  o c c u p a t i o n s  t h e r e  s p a n n i n g  t h e  p e r i o d  2 4 0 0  B.C. t o  

A.D. 1368, w i t h  l a t e r  s u r f a c e  o c c u p a t i o n s  a r o u n d  A.D. 1 6 1 5  a n d  

A. D. 1710 .  On t h e  b a s i s  o f  p u b l i s h e d  p h o t o g r a p h s ,  d r a w i n g s ,  

a n d  d e s c r i p t i o n s ,  a r t i f a c t s  f r o m  T e z l i  h a v e  b e e n  c o m p a r e d  t o  

t h o s e  f r o m  Area C, w i t h  e m p h a s i s  on  p o i n t s  a n d  s t e e p  e d g e  

u n i f a c s s .  

O f  a l l  raw m a t e r i a l s ,  b a s a l t  was m o s t  common a t  

T e z l i ,  c o m p r i s i n g  93% o f  t h e  a r t i f a c t s  (Donahue  1975: 2 8 ) .  

Q u a r t z i t e  s p a 1 1  t o o l s ,  a smal l  p e r c e n t a g e  o f  o b s i d i a n  

a r t i f a c t s ,  a n d  a few c h o r t  t o o l s  a r e  a l s o  m e n t i o n e d .  Basal t  

was  a c q u i r e d  f r o m  t h e  i n m e d i a t e  r i v e r b a n k ,  a n d  o b s i d i a n  f r o m  

the R a i n b o u  n o u n t a i n s  o r  Dean R i v e r  G r a v e l s .  A l t h o u g h  t h e y  

a r e  i n  t h e  same v l c i n i t y ,  i t  is n o t  c lear  w h e t h e r  t h e s e  a r e  

e x a c t l y  t h e  same s o u r c e s  e x p l o i t e d  by  r e s i d e n t s  o f  Punchaw L a k e ,  

I l l u s t r a t e d  a r t i f a c t s  f r o m  T e z l i  a r?  b r o k e n  down i n t o  

4 a g e  b r a c k e t s :  2400-1656  B . C . ,  A , D .  20-A.D.  75, A.D, 488,  

a n d  A.D. 1 3 6 8 .  c o n s i d e r i n g  p o i n t s  f i r s t ,  c o r n e r  n o t c h e d  p o i n t s  

a r e  g e n e r a l l y  s h o r t  w i t h  e x p a n d i n g  stems, s t r a i g h t  b a s a l  e d g e s ,  

a n d  c o n v e x  b l a d e s .  However ,  a s  a g r o u p  t h e y  a r e  n o t i c a b l y  

l a r g e r  t h a n  Area C c o r n e r  n o t c h e d  p o i n t s ,  r e p r e s e n t e d  b y  a n  



3 v e r a g e  n e c k  w i d t h  o f  17 m m  a t  T e z l i .  Host l e a f  s h a p e d  p o i n t s ,  

w h i c h  o c c u r  i n f r e q u e n t l y  i n  a l l  p e r i o d s ,  a re  a l s o  l a r g e r  t h a n  

A r e a  C a r t i f a c t s .  O n l y  2 o f  4  i l l u s t r a t e d  s t e m m a d  p o i n t s  

r e s e m b l e  sma l l  stemmed p o i n t s  f r o m  Area C ,  I n d i v i d u a l  s i d e  

n o t c h e d  p o i n t s  a p p e a r  i n  i l l u s t r a t i o n s  of t h e  l a s t  3 time 

p e r i o d s .  T h e  e a r l i e r  f r a g m e n t s  a r e  l a r g e ,  w i t h  a v e r a g e  b l a d e  

wid+,h  o f  2 3  m m  a n d  n e c k  w i d t h  of 14 m m .  On t h e  o t h e r  h a n d ,  

the s i n g l e  v e r y  smal l  s i d e  n o t c h e d  p o i n t  s h o w n  from t h e  l a t e s t  

p e r i o d  f a l l s  w i t h i n  t h e  Area C r a n g e .  I n  a d d i t i o n  t o  t h e s e  

v a r i o u s  p a r a l l e l s ,  t h e r e  are s e v e r a l  forms ( c o n t r a c t i n g  stem, 

l a n c e o l a t e ,  b a r b e d  c o r n e r  n o t c h e d ,  a n d  l a r g e  t r i a n g u l a r  w h i c h  

may be p o i n t  p r e f o r m s )  t h a t  o c c u r  a t  T e z l i  h u t  a r e  n o t  f o u n d  a t  

Area C,  

U n i f a c e s  from T e z l i  a r e  i l l u s t r a t e d  f o r  o n l y  3 p e r i o d s .  

S i n c e  i t  is n o t  p o s s i b l e  t o  r e l i a b l y  m e a s u r e  r e t o u c h  l e n g t h  

from p h o t o g r a p h s ,  o n l y  a r t i f a c t s  t h a t  a p p e a r  t o  b e  w i t h i n  t h e  

s t e e p  e d g e  u n i f a c e  d e f i n i t i o n  u s e d  h e r e  v e r e  i n c l u d e d .  A t  t h e  

e a r l i e s t  p e r i o d ,  a n d  a g a i n  at: A . D .  4 8 8 ,  a l l  b u t  1 u n i f a c a  a r e  

l a r g e  w i t h  e x p a n d i n g  e d g e s .  A v e r a g e  d i m e n s i o n s  f o r  16 l a r q e  

u n i f a c e s  a r e  4 5  m m  x 33 m m .  H o w e v e r ,  b y  t h e  l a t e s t  p e r i o d ,  

A.D.  1368, o n l y  2 l a r q e  u n i f a c s s  o c c u r ,  w h i l e  4  smaller 

u n i f a c e s  (27  m m  x 2 4  m m )  a r e  shown.  I n  c o m p a r i s o n ,  t h e  

m a j o r i t y  o f  s t e e p  e d g e  u n i f a c e s  from Area C a r e  small.  



The most s t r i k i n g  d i s p a r i t y  b e t w e e n  t h e s e  2 sites, a s i d ?  

from ths b a s i c  c o n t r a s t  between p i t  house s t r u c t u r e s  and 

'house p l a t fo rms ' ,  is the  a p p a r e 2 t  low f requency o f  s m a l l  s i d e  

notched p o i n t s  a t  T e z l i ,  and t h e i r  predominance a t  Excavat ion 

Ares C. As was t h e  c a s e  i c  t h e  o l d e r  p a r t s  of  t h e  Punchaw Lake 

sitp, p o i n t s  from T e z l i  a r e  a l s o  g e n e r a l l y  l a r g e r  and e x h i b i t  a  

u id9r  r ange  of shapes.  P o i n t s  found a t  T e z l i  +hat do n o t  occur  

a t  Area C, and a r e  presumably o l d e r ,  i n c l u d e  barbed c o r n e r  

notchad, l a n c e o l a t e ,  acd  t r i a n g u l a r  forms. Uni faces  a s  a  c l a s s  

a r e  more homogeneous, b u t  a l s o  show a  d iminut ion of  s i z e  through 

time, a s  sugges ted  f o r  o t h e r  a r t i f a c t  c l a s s e s  a t  Punchaw Lake. 

Excavat ion a t  the Ulkatcho s i te ,  an abandoned C a r r i e r  

v i l l a g e  f u r t h e r  west on Gatcho Lake, r e v e a l e d  a  proto-  h i s t o r i c  

occupa t ion  and a  p o s s i b l e  e a r l i e r  microblade component (Donahue 

1975: 2 6 ) .  S tone  a r t i f a c t s  a r e  predominantly o b s i d i a n  from 

sou rc2s  i n  t h e  Rainbow Mountains o r  Dean River  g r a v e l s .  B a s a l t  

and cher t / cha lcedony  a r e  a l s o  mentioned. 

Table  L I  compares t h e  r e l a t i v e  frequency o f  t e c h n o l o g i c a l  

s t a g e s  a t  Ulkatcho and Area C ( t h e  l ist  i n c l u d e s  on ly  

i n fo rma t ion  a v a i l a b l e  f o r  both  s i t e s ) .  A S  the t a b l e  i n d i c a t e s ,  

percan t a g e s  of  unmodi f i e d  a r t i f a c t s  a  r e  n e a r l y  t h e  same, while  

modified unformed a r t i f a c t s  a r e  s l i g h t l y  more common a n d  

modified formed t o o l s  s l i g h t l y  l e s s  common a t  Ulkatcho.  A t  

both s i t e s ,  modif ied unformed t c o l s  commonly have 1 o r  2 



Tab;+  L I .  A compar i son  of  a r t i f a c t s  from Ulka tcho  and 
P u ~ c h d w  L a k e  Arta C. 

~ ~ n i i ~ o u i  f i e d  
d e c o r  t i c a t i o n  

Yodifird Ucformed 
1 edge m o d i f i e d  
2 e d g e s  m o d i f i e d  
3 edges m o d i t i e d  

u r l i f a c i a l  
b i f  a c i a l  

s t r a i y L t  
con vnx 
concave 
n o t c h  

Modi E i e d  Formed 
u ! l i i a c t s  
b i f a c i a f  p o i n t s  
convex b i f a c e s  

U l k a t c h o  
N X 

k r s a  C 
N m 



m o d i f i e d  edges t h a t  a r e  u s u a l l y  u n i f a c i a l l y  m o d i f i e d .  T h e  

punchaw Lake t o o l s  i n  t h i s  c a t e g o r y  h a v e  a  h i g h e r  f r e q u e n c y  

o f  b i f a c i a l  and c o n v e x  edges, w h i l e  U l k a t c h o  t o o l s  h a v e  more  

s t r a i g h t  s a g e s .  U n i f a c e s  a n d  b i f a c i a l  p o i n t s  f o r m  a l a r g e r  

p r o p o r t i o n  o f  f o r m e d  t o o l s  a t  U l k a t c h o ,  w h i c h  a p p a r e n t l y  

l a c k s  s e v e r a l  t o o l  t y p e s  f o u n d  a t  Punchaw Lake, s p e c i f i c a l l y  

&cgs gsguillec??, c o r t i c a l  s p a l l s ,  a n d  g r o u n d  s t o n e .  S t o n e  

t o o l s  may h a v e  been r e p l a c e d  t o  some  e x t e n t  a t  U l k a t c h o  by 

h i s t o r i c  s r t i f a c t s  o f  m e t a l  a n d  g l a s s .  

P o i n t s  c o l l e c t e d  a t  U l k a  t c h o  a r e  s t r o n g l y  r e m i n i s c e n t  o f  

t h o s e  f r o m  C h i n l a c ,  b e i n g  e i t h e r  smal l  s i d e  n o t c h e d  o r  s temmed.  

I l l u s t r a t e d  s i d e  n o t c h e d  p o i n t s  a r e  s imilar  t o  t h o s e  from 

Punchaw A r e a  C b u t  s h a r e  a s l i g h t l y  n a r r o w e r  a v e r a g e  neck w i d t h  

(8 m m )  w i t h  C h i n l a c  p o i n t s .  Small c o n t r a c t i n g  stem p o i n t s  a r e  

w i t h i n  the s i z e  r a n g e  f o u n d  a t  C h i n l a c ,  b u t  c o m p l e t e l y  

a b s e n t  f r o m  Area C. T h i s  l e n d s  s u p p o r t  t o  t h e  h y p o t h e s i s  t h a t  

s m a l l  s temmed p o i n t s  a r e  v e r y  l a t e ,  s i n c e  e t h n o g r a p h i c  r e p o r t s  

a n d  t h e  p r e s e n c e  of  h i s t o r i c  a r t i f a c t s  p l a c e  t h e  ma in  U l k a t c h o  

o c c u p a t i o n  f i r m l y  i n  t h e  p r o t o h i s t o r i c / h i s t o r i c  p e r i o d .  

A l l  o f  t h e  sites m e n t i o n e d  s o  f a r ,  e x c e p t  t h o s e  i n  t h e  

Yukon, h a v e  b e e n  l o c a t e d  i n  e t h n o g r a p h i c  C a r r i e r  t e r r i t o r y  

on  t h a  Nechako  P l a t e a u .  F u r t h e r  s o u t h ,  s e v e r a l  s i t e s  h a v e  been 

e x c a v a t e d  i n  t h e  v i c i n i t y  o f  A n a h i m  L a k e ,  i n  t h e  e t h n o g r a p h i c  

t e r r i t o r y  o f  the C h i l c o t i n .  



Wllmeth (1969 ,  1 9 7 1 a , b ,  1975)  h a s  r e p o r t e d  work  a t  

t h e  P o t l a t c h  S i t e  ( F c S i  2 0 1 )  o n  ~ n a h i m  Lake, a n d  G o o s e  

P o i n t  ( F c S i  200)  a n d  D a n i k t c o  ( F d S i  3 )  o n  t h e  Dean  R i v e r .  

E x c a v a t i o n  a t  t h e  P o t l a t c h  S i t e  f o c u s e d  o n  P o t l a t c h  H o u s e  

( A . D .  l 8 2 O ) ,  a l a r g e  r e c t a n g u l a r  s t r u c t u r e ,  Bc?= 132 H o u s e  

( A . D .  250) , T_rplcPg_t House  ( A .  D. 7 5 ,  A.D. l 6 4 0 ) ,  a n d  xshgldg 

House  ( A . D .  1 8 3 0 ) ,  a l l  c i r c u l a r  d e p r a s s i o n s  w i t h  a s s o c i a t e d  

t r a s h  mounds (Donahue  1975: 44-46) . S h a l l o w  c u l t u r a l  

d e p o s i t s  i n  some p a r t s  of the s i t e  c o n t a i n a d  m i c r o b l a d e s  a s  

well a s  h i s t o r i c  a r t i f a c t s ,  w h i c h  H i l m e t h  a t t r i b u t e s  t o  m i x i n g  

o f  a t  l e a s t  2 d i s t i n c t  c o m p o n e n t s .  P o i n t s  f r o m  P o t l a t c h  S i t e ,  

which  a r e  n o t  i l l u s t r a t e d ,  a r e  s a i d  t o  i n c l u d e  2  l a n c e o l a t e s ,  

s m a l l  stemmed, c o n t r a c t i n g  stem, t r i a n g u l a r ,  c o r n e r  n o t c h e d ,  

a n d  a  l a r g e  side n o t c h e d  p o i n t .  

E x c a v a t i o n  a t  G o o s e  P o i n t  c o n c e n t r a t e d  on ggs Tcg House  

( a n  o v a l  d e p r e s s i o n ) ,  t h e  a r e a  a r o u n d  t h e  h o u s e ,  a n d  S u x h g t  

House ,  a n o t h e r  s h a l l o w  d e p r e s s i o n  C-14 d a t e d  a t  A ,  D. 1240 .  

P o i n t s  f r o m  ZIkg House  a n d  v i c i n i t y  were a c o n t r a c t i n g  stem 

and a c o r n e r  n o t c h e d  p o i n t .  



A t  D a n i k t c o ,  a s i n g l e  l a r g e  c i r c u l a r  d e p r e s s i o n ,  d a t e d  

A.D.  699 a n d  A.D. 703, a n d  a n  a s s o c i a t e d  r o a s t i n g  p i t  d a t e d  

A.D. 733, vere e x c a v a t e d .  n i c r o b l a d e s  were a g a i n  f o u n d  

a s s o c i a t e d  w i t h  s t e m a e d  p o i n t s  a n d  o t h e r  a r t i f a c t s .  

I n  t h e  a b s e n c e  o f  a r t i f a c t  m e a s u r e m e n t s  o r  i l l u s t r a t i o n s ,  

i t  is d i f f i c u l t  t o  make s p e c i f i c  c o m p a r i s o n s  b e t w e e n  these 

s i t e s  a n d  Punchaw L a k e .  However ,  t h e  b u l k  o f  e v i d e n c e  p o i n t s  

t o  b a s i c  d i s s i m i l a r i t i e s .  C i r c u l a r  p i t  h o u s e  s t r u c t u r e s ,  some 

w i t h  b e n c h ,  c e n t r a l  h e a r t h ,  a n d  i n t e r i o r  s u p p o r t  p o s t s ,  a s  well 

a s  t h s  l a r g e  r e c t a n g u l a r  wood s t r u c t u r e  c a l l e d  P o t l a t c h  House  

d o  n o t  r e s e m b l e  a n y  s t r u c t u r e s  a t  Punchaw Lake.  

w h i l e  a  f e w  m i c r o b l a d e s  a r e  p r e s e n t  a t  E x c a v a t i o n  Area  C ,  

t h e y  d o  n o t  c o n s t i t u t e  a s  l a r g e  a p r o p o r t i o n  

a s  i n  some o f  t h e  Anahim L a k e  a s s e m b l a g e s .  U h i l e  s m a l l  s temmed 

a n d  s i d e  n o t c h e d  p o i n t s  i n  Anahim area  s i t e s  p r o b a b l y  r e p r e s e n t  

l a t e  p r e h i s t o r i c  a c t i v i t y ,  t h e  p r e s e n c e  o f  4 smal l  s i d e  n o t c h e d  

p o i n t s  is h a r d l y  c o n v i n c i n g  evidence o f  a f f i n i t i e s  b e t w e e n  

Punchaw and Anahim L a k e s .  

I n  the s a m e  v i c i n i t y ,  M i t c h e l l  (1970)  i c v e s t i g a t e d  a  

s i t e  a t  N a t s a d a l i a  C r o s s i n g  ( P d S i  2)  n e a r  t h e  o u t l e t  o f  

Anahim L a k e ,  a s  well a s  2 s i t e s  f a r t h e r  s o u t h  - P o p l a r  G r o v e  

(PaRx 1)  o n  t h e  c h i l a n k o  R i v e r ,  a n d  H o r n  L a k e  S o u t h w e s t  

( E k S i  1 ) .  A r t i f a c t s  f r o m  N a t s a d a l i a  c r o s s i n q  were p r i m a r i l y  

o b s i d i a n  (80%) w i t h  some  b a s a l t  (196) , p o r p h y r y ,  a n d  o t h e r  



c r y p t o c r y t a l l i n e s .  Basa l t  (97%) p r e d o m i n a t e d  a t  P o p l a r  G r o v e ,  

f o l l o v e d  by o b s i d i a n  (2%),  c r y p t o c r y s t a l l i n e ,  a n d e s i t e ,  

p o r p h y r y ,  a n d  g n e i s s .  A t  b o t h  sit2s u n i f a c i a l l y  a n d  b i f a c i a l l y  

r e t o u c h e d  f l a k e s  were t h e  m o s t  common a r t i f a c t s ,  b u t  t h e r e  

were n o  r e s e m b l a n c e s  between t h e  few f o r m e d  t o o l s  a n d  t h o s e  

f r o m  Punchaw Area C. 

A t  Horn Lake S o u t h w e s t ,  2 s m a l l  d e p r e s s i o n s  and a b u r i e d  

h e a r t h ,  a s  well a s  1 3 5  s t o n e  a r t i f a c t s ,  were r e c o r d e d .  S t o n e  

t o o l s  were made of b a s a l t  (54%), o b s i d i a n  ( 4 1 % ) ,  r h y o l i + e ,  

a n d  c r y p t o c r y s t a l l i n e .  P o i n t s  a n d  m i c r o b l a d e s  were a l s o  

r e c o v ? r e d .  W h i l e  t h i s  a s s e m b l a g e  b e a r s  l i t t l e  r e s e m b l a n c e  

t o  E x c a v a t i o n  Area C ,  i t  m i g h t  be n o t e d  t h a t  t h e  c o m b i n a t i o n  

o f  s m a l l  c i r c u l a r  d e p r e s s i o n s ,  l e a f  s h a p e d  p o i n t s ,  o b s i d i a n  

m i c r o b l a d e s ,  a n d  r h y o l i t e  t o o l s  r e c a l l s  t h e  f e a t u r e s  o f  t h e  

N a t a l k u z  L a k e  p i t  s i t e .  

T h e  l o n g  a r c h a e o l o g i c a l  s e q u e n c e  r e p o r t e d  b y  S a n g a r  

( 1 9 7 0 )  f o r  t h e  well known L o c h n o r e - N e s i k e p  L o c a l i t y  

i s  b a s e d  o n  e x c a v a t i o n  o f  s e v e r a l  b u r i a l  a n d  h o u s e p i t  s i t e s  

a l o n g  t h e  F r a s e r  R i v e r  b e t w e e n  L y t t o n  a n d  L i l l o o e t .  A r t i f a c t s ,  

c a r b o n  d a t e d  b e t w e e n  6 6 5 0  B.P. and 3 1 0  B.P. ( S a n q e r  1970:  l O 3 ) ,  

h a v e  b e s n  g r o u p e d  i n t o  4 p e r i o d s :  E a r l y  5 0 0 0 - 3 0 0 0  B.C., Lower 

M i d d l e  3000-1500  B . C . ,  Upper  n i d d l e  1 5 0 0 - 1  B.C., a n d  L a t e  A.D.  

1 -1850.  



T h s r e  a r e  many p a r  a l l e l s  b e t w e e n  t h i s  s e q u  e n c e  a n d  t h o  

g e n e r a l  t r e n d s  o f  P u n c h a w  Lake l i t h i c  a r t i f a c t s .  Howsver ,  a s  

s a n g e r  (1970: 1 2 2 )  p o i n t s  o u t ,  b a s i c  c h a n g e s  i n  p o i n t  f o r m  a r e  

common t o  a  l a r g e  a r e a  e n c o m p a s s i n g  t h e  P l a t e a u  a c d  P l a i n s :  

a n  3 a r l p  a b u n d a n c e  o f  l o a f  s h a p e d  p o i n t s  f o l l o w e d  by 

v a r i a t i o n s  o f  l a r g e  c o r n e r  n o t c h e d  p o i n t s ,  a n d  l a s t l y  a n  

i n c r e a s i n g  f r e q u e n c y  of s i d e  n o t c h e d  p o i n t s ,  a c c o m p a n i e d  b y  

o v e r a l l  d i m i n u t i o n  i n  s ize .  Hewever ,  on  c l o s e r  i n s p e c t i o n ,  

there a r e  s u b s t a n t i a l  d i f f e r e n c e s  b e t w e e n  p o i n t  c lasses  h e r e  

a n d  a t  Punchaw Lake. One  o b v i o u s  d i f f e r e n c e  is t h e  h i g h  

f r e q u s n c y  of c o n c a v e  bases  (48%) o n  L o c h n o r e - N e s i  k e p  p o i n t s  

i n  g l n e r a l ,  w h i c h  o c c u r  r a r e l y  (3%) a t  Area C. A few c o r n e r  

n o t c h e d  p o i n t s  w i t h  e x p a n d i n g  stems a n d  c o n v e x  b a s e s  a r e  

i l l u s t r a t ~ d  i n  S a n g e r ' s  r e p o r t ,  b u t  t h e y  a r e  s h o r t e r ,  w i d e r ,  

a n d  t h i n n o r ,  w i t h  n ~ c k  w i d t h  3 m m  w i d e r  t h a n  t h e  same c l a s s  

a t  A r e a  C. O f  S a n q e r ' s  3 s i d ~  n o t c h e d  p o i n t  c a t e g o r i e s ,  2 

c o n s i s t  of l a r g e  p o i n t s ;  t h e  r e m a i n i n g  small s i d e  

n o t c h ~ d  p o i r i t s  a r c  a b o u t  t h e  same s i z e  a s  Area C s p ~ c i m e n s  

b u t  n o t c h e s  a r e  n a r r o w e r  by 2 m m ,  and n e c k s  o n l y  

h a l f  a s  w i d e  ( a v e r a g e  6 m m ) ,  w h i l e  t h e  h e i g h t  o f  t h e  b a s a l  

e d g e  is n o t i c e a b l y  g r e a t e r  ( a v e r a g e  9 m m )  . F u r t h e r m o r e  

small  side n o t c h e d  p o i n t  b a s e s  a r e  t y p i c a l l y  c o n c a v e  o r  

s t r a i g h t  a n d  b l a d e s  serr3 t e d  o r  m u l t i p l y  n o t c h e d  a t  

L o c h n o r e - N e s i  k e p .  



s e v e r a l  a r t i f a c t  g r o u p s  c a t e g o r i z e d  by S a n g e r  a s  b i f a c e s  

would h a v e  b e e n  c l a s s e d  a s  p o i n t s  i n  t h i s  r e p o r t .  However ,  

t h e  e l l i p t i c a l ,  t r i a n g u l a r ,  p e n t a g o n a l ,  a n d  l e a f  s h a p e d  

p o i n t e d  b i f a c e s  are a l l  uncommon a t  Punchaw Lake .  S i m i l a r l y ,  

the v a r i e t y  of f o r m e d  u n i f a c e s  d e f i n e d  a t  L o c h n o r e  N e s i k s p  

is much b r o a d e r  t h a n  t h e  h o m o g e n e o u s  g r o u p  o f  s m a l l  f o r m e d  

u n i f a c e s  f r o m  Area C ,  w h i c h  f a l l  midway i n  size b e t w e e n  

s a n g e r ' s  t h i c k  a n d  t h i n  c o n v e x  u n i f a c e s  ( G r o u p s  1 , 2 , 4 ) .  

F i n a l l y ,  s e v e r a l  a r t i f a c t  t y p e s  a t t r i b u t e d  t o  t h e  e a r l i e r  

p e r i o d s  a t  L o c h n o r e - N e s i k e p  a r e  p r e d i c t a b l y  rare o r  a b s e n t  a t  

Punchaw Lake: m i c r o b l a d e s  a n d  m i c r o c o r e s ,  h a f t e d  s c r a p e r s ,  a n d  

e o b b l e  c h o p p e r s ,  I n  a d d i t i o n ,  s e v e r a l  g r o u n d  s t o n e  a r t i f a c t s  

s a i d  t o  c h a r a c t e r i z e  t h e  L a t e  P e r i o d  seem l i m i t e d  t o  t h e  

s o u t h e r n  I n t e r i o r  ( s t e a t i t e  c a r v i n g ,  hand  m a u l s ,  saws, a n d  

g r o u n d  s l a t e )  , 

S a n g s r  p r o p o s e d  t h a t  t h e  l a s t  7000 y e a r s  o f  

p r e h i s t o r y  a t  L o c h n o r e - N e s i k e p  b e  v i e w e d  a s  a c u l t u r a l  

c o n t i n u u m  c a l l e d  t h e  Nesikep ~ r a d i t i o n ,  l e a d i n g  u p  t o  

h i s t o r i c  S h u s w a p  o c c u p a t i o n  of t h e  a r e a .  THe N e s i k e p  

T r a d i t i o n  h a s  b e e n  f u r t h e r  s u b s t a n t i a t e d  a n d  e l a b o r a t e d  

by S t r y d  ( 1 9 7 1 )  a n d  W i l s o n  (1 97 ) b a s e d  o n  p i t  h o u s e  

2 x c a v a t i o n s  i n  t h e  v i c i n i t y  o f  L i l l o o e t  a n d  Kamloops  

r e s p e c t i v e l y .  



On t h e  b a s i s  o f  8 1 , 2 2 8  a r t i f a c t s  r e c o v e r e d  f r o m  

6 p i t  h o u s e  s i tes ,  S t r y d  c l a r i f i e d  t h e  n i c r o l i t h i c  

(5000-800 B.C.) a n d  n o n - r e i c r o l i t h i c  (800 B.C.-A.D. 1858) 

stages o f  t h e  ~ e s i k e p  T r a d i t i o n .  D u r i n g  t h e  l a t e r  N e s i k e p  

p e r i o d  i n  t h e  L i l l o o e t  area,  b a s a l t  was t h e  m o s t  common 

raw material ,  f o l l o w e d  by c h e r t / c h a l c e d o n y ,  s t e a t i t e ,  

n e p h r i t e ,  s l a t e ,  a n d  o b s i d i a n .  H o s t  s t o n e  t o o l s  were 

c h i p p e d  (98%) w h i l e  t h e  r e m a i n d e r  were g r o u n d  o r  p e c k e d .  

E i g h t y - s e v e n  p e r c e n t  o f  a r t i f a c t s  were u n m o d i f i e d  c h i p p i n q  

d e b r i s ,  w h i l e  u n f o r m e d  t o o l s ,  s u c h  a s  u t i l i z e d  and r e t o u c h e d  

f l a k e s ,  p r e d o m i n a t e d  among m o d i f i e d  a r t i f a c t s .  P o i n t s ,  which  

i n c l u d e  u n n o t c h e d ,  s temmed,  a n d  n o t c h e d  a r r o w  a n d  

a t l a t l  p o i n t s ,  had  m a i n l y  c o n v e x  o r  s t r a i q h t  b l a d e  edges 

a n d  e x p a n d i n g  stems; 4 0 %  o f  b a s e s  were c o n c a v e ,  30% s t r a i g h t ,  

a n d  3 0 %  c o n v e x :  b a s a l  l a t e r a l  g r i n d i n g  was rare  a n d  s e r r a t e d  

b l a d e s  a b s e n t .  

S i d e  n o t c h e d  a r r o w  p o i n t s  c o r r e s p o n d  t o  smal l  s i d e  

n o t c h e d  p o i n t s  f r o m  Area C, e x c e p t  t h a t  t h e  L i l l o o e t  

s p x i n o n s  a r e  s l i g h t l y  smaller i n  all d i m e n s i o n s ,  w i t h  

n e c k  w i d t h  a v e r a g i n g  only 8  m m .  C o r n e r  n o t c h e d  a r r o w  p o i n t s  

f r o m  L i l l o o e t  a r e  a l s o  smallar  t h a n  a n y  c o r n e r  n o t c h e d  

c a t e g o r y  a t  Area C, w h i l e  a l l  n o t c h e d  a t l a t l  p o i n t s  a r e  

c o n s i d e r a b l y  l a r g e r .  F o r  e x a m p l e ,  t h e  l a r g e s t  n e c k  

w i d t h  e n c o u n t e r e d  o n  Punchaw n o t c h e d  p o i n t s  was  13 m m ,  

w h i l e  L i l l o o e t  a t l a t l  p o i n t  n e c k  w i d t h s  a v e r a g e  15-16 m m .  



T h e s e  d i s c r e p a n c i e s  may be a p r o d u c t  o f  S t r y d ' s  d i v i s i o n  

o f  a l l  p o i n t s  i n t o  small  a r r o w  a n d  l a rge  a t l a t l  g r c u p s ,  

I n  a n o t h e r  p a p e r ,  S t r y d  (1973: 15-29) h a s  c h a r a c t e r i z e d  

t h e  l a t e r  Nesi k e p  T r a d i t i o n  a s  a r i v e r i n e / f  i s h i n g  a d a p t a t i o n  

f o l l o w i n g  a n  a n n u a l  s u b s i s t e n c e  c y c l e  b a s e d  o n  s a l m o n .  

D u r i n g  t h i s  p e r i o d ,  r e l i a b l e  access t o  s a l m o n  r u n s  a l l o w e d  

t h e  s t o r i n g  of f o o d  s u r p l u s e s  a n d  t h e  d e v e l o p m e n t  o f  l a r g e  

w i n t e r  p i t  h o u s e  v i l l a g e s ;  t h i s  s e m i - s e d e n t a r y  p a t t e r n  

p e r h a p s  p r c v i d i n g  more l e i s u r e  time f o r  a r t i s t i c  p u r s u i t s .  

T h u s  by t h e  l a t e  p r e h i s t o r i c  Kamloops  p h a s e ,  c h a r a c t e r i s t i c  

s t o n e  a r t i f a c t s  ( i n  a d d i t i o n  t o  s i d e  n o t c h e d  p o i n t s )  were 

s t e a t i t e  p i p e s  a n d  c a r v i n g s ,  z o o m o r p h i c  h a n d  m a u l s ,  b e a d s  a n d  

p e n d a n t s ,  a n d  s p i n d l e  w h o r l s ,  Whe the r  it is e x p l a i n e d  by 

t h e  l a c k  o f  s u f f i c i e n t  f o o d  s u r p l u s e s ,  t h e  n o n - s e d e n t a r y  

s e t t l e m e n t  p a t t e r n ,  o r  t h e  a b s e n c e  o f  b u r i a l  s i t a s  c o n t a i n i n g  

c e r e m o n i a l  g o o d s ,  t h e  i n h a b i t a n t s  o f  Punchaw Lake  a p p a r e n t l y  

p r o d u c e d  n c  s t o n e  c a r v i n g s  o r  ' a r t  u o r k ' ,  

SUf'lfl A R Y  

I n  terms of  raw m a t e r i a l  u s e ,  t h e r e  a r e  f e u  c l e a r  s p a t i a l  

o r  t e m p o r a l  p a t t e r n s  i n  t h e  c e n t r a l  i n t e r i o r .  A t  mos t  l a t e  

p r e h i s t o r i c  s i t es ,  a s  a t  Punchaw L a k e ,  b a s a l t  i s  most common, 

a l t h o u g h  o b s i d i a n  is a l s o  p r e v a l e n t ,  e s p e c i a l l y  c l c ser  t o  

s o u r c e  a reas ,  



A r t i f a c t  t e c h n o l o g y  is a l s o  b r o a d l y  s i m i l a r  t h r o u g h o u t  

t h e  P l a t e a u ,  w i t h  smal l  p r o p o r t i o n s  of q r o u n d  a n d / o r  p e c k e d  

t o o l s  i n  o t h e r w i s e  c h i p p e d  a s s e m b l a g e s .  Basa l t  a n d  o b s i d i a n  

a r e  a l m o s t  u n i v e r s a l l y  o b t a i n e d  i n  t b e  f o r m  of small water 

r o l l e d  c o b b l e s  a n d  i n i t i a l l y  r e d u c e d  b y  s p l i t t i n g  a n d  

p e r c u s s i o n  f l a k i n g .  H i c r o l i t h i c  t a c h n o l o g y ,  a s  a s i g n i f i c a n t  

e l e m e n t  i n  the l i t h i c  r e p e r t o i r e ,  i s  u n i v e r s a l l y  

a b s e n t  b y  A.D. 1 from t h e  s o u t h w e s t  Yukon  t o  t h e  S o u t h e r n  

~ n t e r i o r  o f  ~ r i t i s h  C o l u m b i a .  A few s i t e s  a t  t h e  w e s t e r n  

e d g e  of t h e  P l a t e a u  i n  t h e  v i c i n i t y  of Anahim L a k e  may 

r e p r e s e n t  t h e  p e r s i s t e n c e  o f  m i c r o l i t h i c  t e c h n o l o g y  o n  a sma l l  

scale ,  if t h e  p r e s e n c e  of m i c r o b l a d e s  i n  l a t e  c o m p o n e n t s  is  

n o t  a r e s u l t  o f  m i x i n g .  

I n  terms of  o v e r a l l  a r t i f a c t  f o r m ,  t h e  P u n c h a w  Area C 

a s s e m b l a q e  is s im i l a r  to  o t h e r  s i tes  o n  t h e  I n t e r i o r  P l a t e a u :  

a r t i f a c t s  a r e  small  a n d  well made of c r y p t o c r y s t a l l i n e  

mater ials ,  a n d  b o t h  t o o l s  a n d  l i t h i c  d e b i t a g e  a r e  p l e n t i f u l .  

T h i s  is i n  c o n t r a s t  t o  t h e  s o u t h w e s t  Yukon w h e r e  r e l a t i v e l y  

scarce a r t i f a c t s  are  more c r u d e l y  m a d e ,  u s i n g  a l a r g e r  

p r o p o r t i o n  of g r a n u l a r  materials.  O f  c o u r s e ,  a r t i f a c t  form 

d e p n d s  s t r o n g l y  o n  t h e  a v a i l a b i l i t y  o f  raw materials .  

A g a i n ,  i n  terms of s p e c i f i c  f o r m e d  t o o l  c a t e g o r i e s ,  

P u n c h a w  L a k e  s h o w s  s t r o n g  a f f i n i t i e s  w i t h  o t h e r  s i t e s  o n  

t h e  I n t e r i o r  P l a t e a u .  Sma l l  s i d e  n o t c h e d  pain's a re  



c h a r a c t e r  i s t i c  of t h e  l a t e  p r e h i s t o r i c  p e r i o d  from t h e  

y u k o n  t h r o u g h  B.C. a n d  o n t o  t h e  P l a i n s .  T h u s ,  w h i l e  t h e  

p r e s e n c e  o f  t h e s e  t o o l s  is a n  e x c e l l e n t  c h r o n o l o g i c a l  

m a r k e r ,  i t  is a p o o r  i n d i c a t o r  o f  c u l t u r a l  o r  ' e t h n i c *  

a f f i l i a t i o n s .  On  a more s p e c i f i c  l e v e l ,  Area C small 

n o t c h e d  p o i n t s  a r e  most s i m i l a r  i n  s i z e  a n d  s h a p e  t o  

p o i n t s  from o t h ~ r  p a r t s  of t h e  P u n c h a w  L a k ~  s i t e .  They a r e  

a l s o  c l o s e  i n  a v e r a g e  dimensions ( a l b e i t  w i t h  s l i g h t l y  w i d e r  

n e c k  w i d t h s )  t o  sma l l  side n o t c h e d  p o i n t s  f r o m  U l k a t c h o  a n d  

C h i n l a c  on  t h e  N ~ c h a k o  P l a t e a u .  T h e  s a m e  a r t i f a c t s  from 

t h e  L i l l o o e t  a r e a  a r e  s m a l l e r ,  a n d  l i k e  t h o s e  f r o m  

L o c h n o r e - N e s i k e p ,  h a v e  a much h i g h ; r  i n c i d e n c e  of c o n c a v e  

b a s e s ,  a s  well a s  t a l l e r  b a s e s .  T h e  a s s o c i a t i o n  of smal l  

s i d e  a n d  c o r n e r  n o t c h e d  p o i n t s  is t y p i c a l  o f  s i tes t h a t  

s l i g h t l y  p r e - d a t e  o r  p a r a l l e l  Area C,  r a t h e r  t h a n  t h o s e  w h i c h  

p o s t - d a t e  A.D, 1700, when s m a l l  t a p e r i n g  stem p o i n t s  

b e c o m e  common, 

c o r t i c a l  s p a 1 1  t o o l s ,  u s u a l l y  of q u a r t z i t e ,  a r e  f o u n d  a t  

a l l  time p e r i o d s  f r o m  t h o  Y u k o n  t o  s o u t h e r n  B.C., w i t h  

e s p e c i a l l y  h i g h  f r e q u e n c i e s  n e a r  raw ma te r i a l  s o u r c e s  s u c h  

a s  t h e  P r a s e r  R i v e r .  F o r  t h i s  r e a s o n  t h e y  a r e  n o t  g o o d  

c u l t u r a l  i n d i c a t o r s ,  a l t h o u g h  t h a i r  a v e r a g e  s i z e  may h a v e  

c h r o n o l o g i c a l  s i g n i f i c a n c e .  
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I n  c o n t r a s t  t o  a r t i f a c t  c o n t e n t ,  w h i c h  i n  g e n e r a l  p o i n t s  

t o  a f f i l i a t i o n s  w i t h  n e a r b y  P l a t e a u  s i tes ,  c o m p a r i s o n s  of 

s i ts  s t r u c t u r e  r e v e a l  s i m i l a r i t i e s  t o  f a r  n o r t h e r n  s i t e s ,  

where t r a n s i e n t  c a m p s  l e f t  l i t t l e  f o r  t h e  a r c h a e o l o g i c a l  

r e c o r d .  T h u s ,  a m o r p h o u s  l i v i n q  f l o o r s  w i t h  c o n c e n t r a t i o n s  

o f  f i r e  b r o k e n  r o c k  a n d  c a l c i n e d  b o n e  f r a g m e n t s  a r e  t y p i c a l  

o f  b o t h  P u n c h a w  Area C a n d  the s o u t h w e s t  Yukon. H o w e v e r ,  

t h e s e  a n a l o g i e s  i n d i c a t e  f u n c t i o n a l ,  a n d  n o t  n e c e s s a r i l y  

g e n a t i c ,  r e l a t i o n s h i p s .  

L a r q e  p i t  h o u s e  v i l l a g e s ,  common o n  t h e  s o u t h e r n  

p l a t e a u ,  s u g g e s t  a d i f f e r e n t  o v e r a l l  s e t t l e m e n t  s t r a t e g y .  

I n  t h i s  r e s p e c t ,  it s h o u l d  b e  n o t e d  t h a t  w h i l e  house p i t s  Dr 

c i r c u l a r  d e p r e s s i o n s  a r e  n o t  uncommon o n  t h e  N e c h a k o  P l a t e a u ,  

t h e  p i t s  t h e m s e l v e s  a r e  s m a l l  and r a r e l y  o c c u r  i n  l a r g e  

c l u s t e r s .  L a r g e  p i t  h o u s e  s i t es  s u c h  a s  Tezli a r e  e x t r e m e l y  

uncommon. 

I n  c o n c l u s i o n ,  most a r t i f a c t  t r a i t s  t h a t  h a v e  p a t t e r n e d  

d i s t r i b u t i o n s  a p p e a r  t o  d e f i n e  c h r o n o l o g i c a l  r a t h e r  t h a n  

c u l t u r a l  u n i t s .  T h u s ,  t h e r e  is n o  c l ea r  l i n e  d i v i d i n g  ' S h u s w a p *  

f r o m  ' c h i l c o t i n '  from 'Car r i e r '  a s s e m b l a g e s .  H o w e v e r ,  i n  

g e n e r a l  terms, P u n c h a w  Area C a r t i f a c t s  s h o w  q r e a t e r  

s i m i l a r i t y  t o  n e a r b y  a s s e m b l a g e s  a n d  t h o s e  o n  t h e  s o u t h e r n  

P l a t e a u  t h a n  t o  t h o s e  i n  t h e  f a r  n o r t h .  s imilari t ies  i n  



site s t r u c t u r e  t o  n o r t h e r n  r e g i o n s  a r e  p r o b a b l y  

f u n c t i o n a l  and do  n o t  r e p r e s e n t  c o n t a c t  o r  ' d i f f u s i o n *  

between the Yukon a n d  t h e  central I n t e r i o r  o f  B r i t i s h  

colum b i a .  



T h s  c u l t u r a l  d e p o s i t  i n  E x c a v d t i o n  A r e a  C c o n t a i n a d  a h i g h  

d e n s i t y  of l i t h i c  a r t i f a c t s ,  f i r e  b r o k e n  r o c k ,  a n d  b r o k e n  a n d  

b u r c i d  b m ~ ,  a s s o c i a t e d  i n  some p l a c e s  w i t h  p i t s  o r  d e p r e s s i o n s .  

H i q h  a r t i f a c t  d a n s i t y ,  c o m b i n e d  , w i t h  s h i f t i n q  acd o v e r l a p p i n g  

cone.-ntra'ions, s u g g e s t s  d i s c o r ~ t i n i ~ o u s  r e - o c c u p a t i o n  o f  the s i t t  

cv+r  a l o n g  p e r i o d .  T h e  a b s e n c e  o f  s t r u c t u r a 1  f e a t u r e s  

i n d i c a t ~ s  t h e  u s e  o f  t e m p c r a r y  s t r u c t u r e s  s u c h  a s  s k i r ,  t e n t s  o r  

b r u s h  l e a n - t o s ,  B a s e d  on  e t h n o g r a p h i c  a c c o u n t s ,  s u p p o r t e d  b y  

t h e  a r c h a s o i o g i c a l  presence o f  g r e b e ,  loon, a n d  d u c k  b o n e s ,  

a t  l e a s t  some of  t h e s e  o c c u p a t i o n s  t o o k  p l aca  d u r i n g  t h e  

s p r i n j  o r  s u m m + r ,  a l t h o u g h  t h e  i o c a t l o n  w o u l d  h a v e  b e e n  s u i t a b l e  

!'cr w l r l t t j r  camps a s  well. 

A t o t a l  o t  697 1 s t o n e  a r t i f a c t s  r ? c c v a r & d  froin 9 2x2  in 

~ x c h v a t i o n  u n i t s  h a v e  b e e n  a n a l y s e d  u s i n g  t h e  e d e c i s i o n  m o d e l e  

c r  a r t i f a c t  l i f e  h i s t o r y  a p p r o a c h .  T h i s  a p p r o a c h  p r o v i d e s  a 

f r a m e w o r k  f o r  i n t e g r a t i n g  i n f o r m a t i o n  o n  a l l  a s p e c t s  o f  s t o n e  

a r t i f a c t s  a n d  r e l a t i n g  t h i s  i n f o r m a t i o n  t o  d t x i s i o n s  a n d  

a c t i o n s  o f  t h e  s t o n e w o r k e r .  I n  terms o f  t h i s  p r o j e c t ,  t h e  

. irri  f 3 c t  l i f e  h i s t o r y  was b r o k e n  down i n t o  4 s e q u e n t i a l  s t a g e s :  

1 )  L r i W  m a t . s ~ i d l ,  2 )  t e c h n o l o q ? ,  3 )  f o r m ,  and 4 )  f u n c t i o ~ ~ .  



A raw m a t e r i a l  t y p o l o q y  was c r e a t e d  by i d 2 n t i f y i n g  8 

d i f f e r e n t  raw mater ia ls ,  t r a c i n q  p o s s i b l e  s o u r c e s ,  a n d  

3 x a m i n i n q  t h e  u s e  of e a c h  m a t e r i a l  a t  E x c a v a t i o n  Area C. x t  

was f o u r , d  t h a t  b a s a l t ,  by f a r  t h e  p r e d o m i n a n t  iaw m a t e r i a l ,  

a n d  c h * r t ,  0 0 t h  l o c a l l y  a c q u i r e d ,  a s  well a s  o b s i d i a n  from 

~ n a h i m  P e a k  a n d  the I l g a c h u z  M o u n t a i n s ,  were c o m p l e t s l y  

p r o c e s s e d  a t  t h e  site, f r o m  raw c o b b l e  t o  f i n i s h e d  t o o i .  O n  t h e  
I 

o the r  h a n d ,  quartzite, a v a i l a b l e  i n  n e a r b y  r ~ v a r b e d s ,  a n d  s h a l c ,  

s l a t e ,  a ~ l l  s a n a s t o n e ,  f o r  w h i c h  l o c a l  s o u r c e s  a r s  n o t  p r e s z n t 1 . y  

known, were a l l  p r o c e s s e d  away rrom t h e  s i t e .  

I n f o r m a t i o n  o n  t e c h n i q u e s  of m a n u f a c t u r i n g  b a s a l t  t o o l s  

is v i r t u a l l y  n o n - e x i s t e n t .  T h e r e f o r e ,  p r i o r  t o  a n a l y s l n g  t h o  

b a s a l t  i n d u s t r y  a t  E x c a v a t i o n  Area C ,  i t  was n e c e s s a r y  t o  

u n d e r t a k i  r c t p l - c a t i o n  s x p e r i r n e u t s .  T h r o u g h  e x p e r i m e n t a t i o n ,  

i t  W ~ S  f o u n d  t h a t :  

1. h e a t 4  b a s a l t  c a n n o t  be v i s u a l l y  d i s t i n g u i s h e d  f r o m  

u c h ? a t e d  b a s a l t .  

2 .  h a r d  a n d  s o t t  hammer  p e r c u s s i o n  t e c h n i q u e s  c a n n o t  b e  

e a s i l y  d i s t i n g u i s h e d  by  examining s i ~ g i e  a t t r i b u t e s  

o f  b a s a l t  flakes a s  p r o p o s e d  i n  t h e  l i t e r a t u r z .  



4. u n m o d i  f i c d  b a s a l t  f l a k e s  e x h i b i t  o n l y  d i s c o n t i n u o u s  

m i c r o f l a k i n q  a n d / o r  e d g e  s n a p p i n g ,  e v e n  when s u b  j e c t e 3  

t o  tor-siderable p h y s i c a l  a b u s e .  

5. u n m o d i f i e d  b a s a l t  f l a k e s  u s e d  t o  c u t  s o f t  m a t e r i a l ,  

s u c h  a s  raw meat, d c  no e x h i b i t  a n y  wear traces 

v i s i h i e  a t  1 4 X  m a g n i f i c a t i o n .  

ti. u n m o d i f i e d  b a s a l t  f l a k a s  u s e d  t o  p a r e ,  s c r a p e ,  o r  

saw medium t o  h a r d  m a t e r i a l s  s u c h  a s  wood, b o n z ,  

a c t l e r ,  o r  f r o z e c  meat, ~ x h i h i t  c o n t i n u o u s  s e r i e s  

o f  m i c r o f l a k e s  u s u a l l y  lass t h a n  2 m m  a n d  r a r z l y  u p  

t o  4 m m  l o n g .  T h e s e  m i c r o f l a k e s  are  a l l  v i s i b l e  a t  

14X m a g n i f i c a t i o n .  

7. a l t h o u g h  a b s o l u t e  c r i t e r i a  were n o t  e s t a b l i s h e d  

f o r  i d e n t i f y i n g  c a u s e s  o f  e d q e  wear, t h e  w e a r  

r e s u l t i n q  frcm d i f f e r e n t  a c t i o n s  or, v a ~ i o u s  medium 

t o  h a r d  ma te r i a l s  was c o n s p i c u o u s l y  d i t f e r z n  t. 

8. r e t o u c h  f l a k e s  on k a s a l t  e d g s s  i n t a n t i o n a l l y  

n o d i f i e u  b y  p e r c u s s i o n  o r  p r e s s u r e  a r e  g e n e r a l l y  

l o n q e r  t h a n  2 m m  a n d  o c c u r  i n  c o n t i n u o u s  ser ies  

of u n i f o r m  s i z e .  



or! the b a s i s  of t h e s e  r e s u l t s ,  u n m o d i f i e d ,  u t i l i z e d ,  a n d  

r 3 t o u c h e d  a r t i f a c t s  were i d e n t i f i e d .  

Tho r ? s u l t s  of r e p l i c a t i o n  e x p e r i r n s n t s  a r e  r e g a r d e d  

a s  p r e l i m i n e r y ,  a n d  a r e  i n t e n d e d  t o  p r o v i d e  r e l i a b l e  

q u i d e l i n e s  r o r  r e c o g n i z i n q  v a r i o u s  t e c h n o l o g i c a l  s t a g e s  i n  

t h e  m a n u f a c t u r e  a n d  use of b a s a l t  t oo l s .  T e s t s  of s e v e r a l  

cc inmonly  a c c e p t e d  i n d i c a t o r s  of: m a n u f a c t u r i n q  p r o c e s s  (19 

h k a t  t r ? a t m t n t ,  hammer t y p e )  p r o d u c e d  n e g a t i v e  r e s u l t s .  

H o w e v e r ,  Che e x p e r i m e n t a l  u s e  cf b a s a l t  f l a k e s  i n  v a r i o u s  

t a s k s  p r o d u c e d  d i s t i n c t i v e ,  c l e a r l y  v i s i b l e ,  wear traces,  a n d  

i t  is  f e l t  t h a t  f u r t h e r  e x p l o r a t i o n  of t o o l  f u n c t i c n  w o u l d  b e  

v e r y  p r o d u c t i v e .  O f  c o u r s e ,  t h e  r e s u l t s  o f  these t e s t s  a r c  

a p p l i c a b l e  t o  macy ( i n d e e d ,  most) s i t s  i n  i n t e r i c r  B.C., 

w h e r e  b a s a i t  is the p r e d o m i n a n t  raw m a t e r i a l .  

The m a j o r i t y  o f  s t o r c  a r t i f a c t s  ( 9 4 % )  r e c o v e r e d  from 

Area C are  b y - p r o d u c t s  o f  c o r e  r e d u c t i o n  a n d  l c l c k  f u r t h e r  

m o d i f i c a t i o n .  A s m a l l  F r o p o r t i o c  o f  t o t a l  a r t i f a c t s  ( 2 % )  a r e  

m o d i f i e d  b u t  u n f o r m e d .  A d e t a i l e d  t y p o l o g y  o f  t o o l  form was 

1 c o n s t r u c t s d  f o r  t h e  r + m a i n i n y  y r o u p  o f  ' m o d i f i e d  f o r m e d '  

t o o l s ,  which a l t o g e t h e r  make u p  o n l y  4 %  o f  t h e  t o t a l  c o l l e c t i o n .  

I n  g e n a r a l ,  f o r m e d  t o o l s  were m a n u f a c t u r e d  b y  f l a k i n g ,  a l t h o u g h  

a few wera g r o u n d  a n d / o r  p o l i s h e d .  T o o l s  a r e  smal l  a n d  wsll 

m a d s  w i t h  i r r e g u l a r  f l a k i n q  p a t t + r n s .  The  m a j o r i t y  o f  f o r m e d  

t o o l s  nre b i f  a c i a l ,  w i t h  7 0 %  c o n s i s t i n q  of  b i f a c i a l  b l a n k s ,  



~ c i n t s ,  c o r ~ v e x  bif a c e s ,  a n d  b i f a c i a l  f r a q m e n t s .  A l t o g e  t h s r  

1 2  f o r m a l  c lasses  were defined o n  t h e  b a s i s  of o u t l i n e  s h a p ~  

a n d  size. 

M i c r o s c o p i c  e x a m i n a t i o n  of a l l  s r t i f a c t s  r s v e a l e d  that 

many bear w e a r  t r aces  v i s i b l e  a t  low m a g n i f i c a t i o n .  For  

e x a m p l e ,  i t  was f o u n d  t h a t  3 9 %  of u n m o d i f i e d  a r t i f a c t s  

, 2 x h i b i t  m i c r o f l a k i n g  a n d / o r  e d q e  r o u n d i n g  r e p r e s z n t i n g  

u t i l i z a t i o n  v i s i b l e  a t  14X. H c w e v e r ,  l i m i t e d  wear o n  m o d i f i ~ d  

u n f o r m z d ,  a s  well a s  u n m o d i f i e d ,  a r t i f a c t s  e m p h a s i z e s  the 

' m i n i l u a l '  a r d  e x p e n d a b l e  n a t u r e  of  t h e s *  t o o i s .  On t h e  o t h e r  

hand, f o r m t d  t o o l s  were f o u n d  t o  b e  e x t e n s i v e l y  w o r n .  

For t h e  mcst p a r t ,  wear p a t t e r n s  were c o n s i s t e n t  w i t h i n  

f o r m a l  c l a s s e s ,  t h u s  a l l  s t e e p  e d g e  u n i f a c e s  were h e a v i l y  

d u l i e d  w i t h  e x t e n s i v e  p o l i s h  o n  a l l  e d g e s  a n d  faces,  w h i l o  

p i e c t ~ ~  gsqu&L&U.ps s h o w e d  l i t t l t  a l t e r a t i o n  o t h o r  t h a n  b i p o l a r  

b a t t e r i n c j .  I n  m o s t  c a s s s ,  wear t r a c G s  s u p p o r t  commor? f u n c t i o n a l  

a t t r i h u t l o n s .  F o r  exanl y l e ,  s t e e p  e d g e  u n i  f a c e s  were p r o b a h l y  

u s e d  a s  ' s c r a p e r s ' .  H o w e v e r ,  wear o n  many p o i n t s  s u g g c s t . ~  

they were used i n  t a s k s  i n v o l v i n g  f r i c t i o n ,  s u c h  a s  c u t t i n q ,  

while t h ~ r i  is 110 d i r e c t ;  e v i d e n c e  o f  t h e i r  u s e  a s  p r o j o c t i l ?  

p o i n t s .  T h e  p o w e r  o f  i n t e r p r e t a t i o n s  b a s e d  on wear t r a c e s  

c o u l d  c e r t a i n l y  b e  i n c r e a s e d  b y  d e t a i l e d  r e p l i c a t i o n  

e x p e r i m e n t s  using b a s a l t .  



J u d g i n g  from 3 C - 1 4   data^ b a s e d  o n  c h a r c o a l  s a m p l e s  from 

t h e  u p p s r  a n d  l o w e r  l e v e l s  of t h e  d e p o s i t ,  E x c a v a t i o n  A r e a  C was 

p r o b a b l y  i n t e r m i t t e n t l y  o c c u p i e d  o v e r  a p a r i o d  o f  a b o u t  1L00 

y e a r s ,  f r o m  A.D. Y 4 0  t o  A.D. 1710. H o w e v e r ,  d u e  t o  t h e  

c o n d e n s ~ d  n a t u r e  o f  t h e  a r c h a e o l o g i c a l  d e p o s l t ,  c c m b i n e d  with 

p o s t - d e p o s i t i o n a l  m i x i r i g ,  a r t i f a c t  p a t t a r n s  w i t h i n  the s i t e  

were d i f f i c u l t  t o  i n t e r p r e t .  T h o  b e s t  i n t e r p r e t a t i o n  seems 

t o  b e  t h a t  a * c o r e 1  a r ea  r e p r e s e n t s  a n  e a r l i e r  o c c u p a t i o n  o f  

t h e  sits, o v e r l a i n  b y  l a t e r  d e p o s i t s  w h i c h  e n c o m p a s s  t h e  

e n t i r e  e x c a v a t i o n  a r e a .  I n  a d d i t i o n ,  s e v e r a l  h o r i z o n t a l  

I a c t i v i t y  a r e a s 1  r e p r e s e n t  a r e a s  i n  w h i c h  s p e c i f i c  tasks wer3 

p e r f o r m e d .  

D e s p i t e  h y p o t h e s i z v d  c h a n q e s  i n  a r t i f a c t  c o n  t en t  C h r o u q h  

t i m e ,  the late p r e h i s t o r i c  p a r i o d  a s  a w h o l e  was o n e  o f  s t r o n q  

c o n t i n u i t y .  D u r i n q  t h e  e n t i r e  o c c u p a t i o n ,  the u s e  of raw 

u ~ a t ? r i a l s ,  t e c h n i q u e s  of r e d u c i n q  c o r e s  a n d  m a n u f a c t u r i n g  

t o o l s ,  a n d  t c j o l  f u n c t i o n s  a s  r e p r e s e n t e d  b y  wear p a t t e r n s  

remained c o n s t a n t .  C h a n g e s  were m e r z l y  q u a n t i t a t i v e  t r e n d s  

r a t h e r  t h a n  q u a l i t a t i v e  o r  a b r u p t  c h a n g e s .  C o a s i d e r i n g  t h e  

t r a n s i e n t  n a t u r e  of t h e  c a m p s  made by p r e h i s t o r i c  s i t e  

o c c u p a n t s ,  t h e i r  a d a p t a t i c n ,  r e p r i ? s e n t e d  b y  p e r s i s t e n t  re- us^ 

cf t h e  same s i t e  i n  t h ?  s a m a  way o v e r  a vi2ry l o n g  p e r i c d ,  

was s u c c e s s i u l  a n d ,  i n d e e d ,  pzrmane--nt .  



T h e  g u t s t i o n  of c u l t u r a l  a f f i r i t i e s ,  e s p e c i a l i y  r e l a t e d  

+ o  A t h a p a s k h n  o r i q i n s ,  is o n s  o f  l o n g  s t a n d i n g  i n  p l a t e a u  

a r c h a e o l o g y .  B o r d e n  ( 1 9 5 2 )  o r i g i n a l l y  h y p o t h e s i z e d  t h e  

lata a r r i v a l  o f  t h e  C a r r i e r  i n  the c e n t r a l  P l a t s a u  o n  t h e  

b a s i s  o f  d i f f e r e n c e s  b e t w e e n  c o m p o n e n t s  i n  t h e  N a t a l j c u z  

~ a k s  p i t  s i t e .  He l a t e r  s u g q e s t e d  t h d t  A t h a p a s k d n s  b r o u g h t  

m i c r o l i t h i c  t e c h c o l o y y  t o  i n t e r i o r  B r i t i s h  C o l u m b i a  a t  a 

v e r y  e a r l y  u a t s  ( B o r d a n  1 9 6 9 ) .  i j i l m e t h  (1975: 1 0 - 1 6 )  h a s  

l i s t e d  s s v ? r a l  t r a i t s  common to p r o t o h i s t o r i c  A t h a p a s k a n  sit2s 

In t h e  i n t e r i o r ,  i n c l u d i n g  sma l l  c o n t r a c t i n g  a n d  p a r a l l e l  

stemmad p o i ~ t s ,  ' e a r e d '  s c r a p e r s ,  c u t  a n d  r o l l e d  b i r c h  b a r k ,  

a n d  bone b e a m e r s .  O n  t h e  b a s i s  of l a c k  of  c o n t i n u i t y  (based  

o n  lack of sites) w i t h  p r e h i s t o r i c  c o m p o n e n t s ,  h +  c o n c l u d e s  

t h a t :  

... t h e r e  1s n o  r e a s o n  t o  b e l i e v e  t h a t  A t h a p a s k a n  
s p t ? a k i r t y  q r c u p s  nave o c c u p i e d  t h e  c e n t r a l  i n t ? r i o r  
o f  ~ r i t i s h  C o l u m b i a  f o r  a n y  q r z a t  l e n q t h  of  time 
( J i l m 2 t h  1 9 7 5 :  1 6 ) .  

He does, h o w e v e r ,  present a n  a l t e r n a t i v e  - i f  t h e  gap b e t w e e n  

A .  D. l2QO/A. D .  1368 a n d  t h e  p r o t o h i s t o r i c  p e r i o d  were f i l l t d ,  

t h e  A t h a p a s k a n  p r e s e n c e  c o u l d  be e x t e n d e d  b a c k  i n  time. 

D o n a h u e  (1975: 5 5 )  h a s  e m p h a s i z e d  continuity over a l m o s t  

5000 y e a r s  a t  t h e  T e z l i  sit@, a n d  c o n c l u d t s  t h a t  nc a b r u p t  

p o p u l a t i o n  r e p l a c e m e n t  t o o k  p l a c e .  But, a c c o r d i n g  t o  

D o n a h u ~ ,  t h i s  does n o t  n e c e s s a r i l y  p r e c l u d e  a  g r a d u a l  

a s s i m i l a t i o n  o t  m i q r a n t s  f r o m  t h e  n o r t h .  

The P u n c h a w  Area C o c c u p a t i o n  s p a n s  a p p r o x i m a t e l y  t h e  



:.: 
I qap' between late p r e h i s t o r i c  a n d  p r o t o h i s t o r i c  p e r i o d s  

d e s c r i b e d  by W i i r n t t h .  Due t o  t h e  a b s e c c e  of h i s t o r i c  trade 

j o o d s ,  th? l a t e r  s t a g e s  of the o c c u p a t i o n  c a n n o t  b e  

a b s o l u t ~ l y  l i n k e d  t o  t h e  p r o t o h i s t o r i c  p e r i o d .  H o w e v e r ,  

c c n t l n u o u s  u s e  o f  t h e  P u n c h a w  L a k e  s i t e  o v e r  

d p e r i o d  o f  1200 y e a r s  i m p l i e s  t h a t  if a l a t e  A t h a p d s k a n  

* i n v a s i o n 1  t o o k  p l a c ? ,  it. m u s t  h a v e  b e a n  v e r y  l a t e ,  a f t e r  
1 

a b o u t  A. D. 1700 i n  t h e  v i c i n i t y  of P u n c h a w  L a k e .  

F u r t h + r m o r e ,  t h i s  ' i n v a s i o c  l c o u l d  n o t  h a v e  a c c o m p l i s h e d  

much more %kiau t h e  s p r e n d  o f  s m a l l  s t e m m e d  p o i n t s ,  s i n c ?  

a l l  o t h ~ r  a s p e c t s  o f  l i t h i c  t e c h n o l o g y  r e m a i n  c o n s + a n t .  

M a j o r  c h a n g ~ s  i n  s e t t l e m e n t  p a t t e r n  i n  t h e  p r o t o h i s t o ~ i c /  

h i s t o r i c  p z r i o d  c a n  a s  e a s i l y  b e  l i n k e d  w i t h  E u r o p e a n ,  

a s  A t h a p a s k a n  c o n t a c t .  Much more likely t h a n  a v e r y  l a t e  

and  v e r y  a b r u p t  A t h a p a s k a n  entrance is a c o n t i n u o u s  

Athapaskau o c c u p a t i o n  o f  t h a  c e n t r a l  i n t e r i o r  from a 

much e a r l i e r  d a t e  ( a t  l ~ a s t  a s  e a r l y  a s  A . D .  400/500 

o n  t h e  b a s i s  cf  Area C a t  P u n c h a v  L a k e ) .  

C u l t u r e  h i s t o r i c a l  r e c o n s t r u c t i o c s  a r s  c o m p l i c a t e d  

by t h e  p a u c i t y  of e x c a v a t e d  s i t e s  i n  t h e  c e n t r a l  and  

n o r t h e r n  i n t e r i o r  of B r i t i s h  C o l u m b i a  a n d  the l a ck  of 

d e t a i l e d  d e s c r i p t i o n s  o f  e x i s t i n g  s i t e s  a n d  a r t i f a c t s .  

I i o p ~ f  ully, p r o b l r m s  o f  c u l t u r a l  c o n t i n u i t y ,  ' - t h n i c l  

b o u n d d r i e s ,  a n d  A t h a p a s k a n  a f f i l i a t i o n s  w i l l  b e  s o l v e d  

3s s p a t i d l  a r . a  t t m p o r a l  y a p s  a r e  f i l l e d  i n  t h e  

a r c h n e o l ~ g i c a l  r e c o r d .  



T h e  h y p o t h e s i s  t h a t  h e a t e d  b a s a l t  may b e  v i s u a l l y  

' i d e n t i f i ~ d  was t e s t e d  e x p a r i m e r i t a l l y .  

& 
F 
9 A l l  basalt Used i n  t h e  f o l l o w i n g  ttsts was c o l l e c t e d  
8. 
F 
r~ i n  t h e  form c t  water rolled cotbiss frcm a small straam bed 
G- 
b 

a few miles n o r t h  o f  t h e  tow3 cf C a c h e  C r e e k ,  ~ r i t i s h  C o l u m b i a .  

: - smal l  p ieces  of v i t r e o u s  b a m l t ,  l e s s  t h a n  2 cm i n  a t  l e a s t  

1 d i m e n s i o n ,  h+re h e a t e d  u n d e r  v a r i o u s  c o n d i t i o n s  i n  3 

t u b a  o v e c .  A f t e r  h e a t i n q ,  t ~ s t  s p e c i m e n s  were 

c o m p a r e d  t o  u n h e a t e d  s a m ~ l e s  from t h e  sane h a s a l t  core. 

~ x a m i n a t l o n  was b o t h  m a c r o s c ~ p i c  a n d  m i c r o s c o p i c ,  u s i n q  3 

b i n o c u l a r  m i c r o s c o p s  a t  m d q n i f i c a t i o n s  u p  t o  100X.  I n  a l l  

c a s c . s  the h e a t e d  specimens r 2 s ? n b l e d  t h a  u n h e a t e d  c o i l t r o l  

e x a c t l y  i n  c o l o r  a n d  t s x t u r e .  T h 3 r e  was n o  e v i d e n c ?  o f  surfacr 

' c r a z i n g '  or  h e a t  s p a l l s .  T e s t  c o n d i t i o n s  u s l n q  t h e  t u b a  

o v e n  were: 

1. r j p z c i m l n  p l a c e d  d i r e c t l y  i n t o  p r e h e a t e d  o v e n  a t  3 5 0 - 4 0 0  

d ~ y r e e s  C ,  l e f t  a t  t e m p t l r a t u r *  f o r  1 h o u r ,  t h e n  c o o l e d  

s l o w l y  ( o v e r  3 h o u r s )  in t h e  o v e n .  

2. S p a c i m 2 a  p l a c e d  d i r e c t l y  i n t o  p r e h e a t e d  o v ? n  n t  5 5 0 - 6 5 0  



dsgrees C ,  l e f t  a t  t z m p o r a t u r e  f o r  1 h o u r ,  t h e n  c o o l ~ d  

slowly { o v e r  3 h o u r s )  i n  t h ~  o v e c .  

3.  Specim3n h e a t e d  r a p i d l y  ( w i t h i n  1 h o u r )  t o  400-450 d e g r q o s  

C, l e f t  a t  t e m p e r a t u r e  f o r  8 h o u r s ,  t h e c  c o o l e d  s l o w l y  

( o v e r  3 h o u r s )  i n  t h e  o v e n .  

4. S p e c i r n o n  h e a t e d  r a p i d l y  ( w i t h i n  1 h o u r )  t o  900 dec~rses C, 

t h e n  c o o l e d  s l o w l y  i n  o v e n .  

5. S p e c i m e r .  h e z t e d  r a p i d l y  ( w i t h i n  1 h o u r )  t o  500 d e g r e e s  C, 

i r f t  a t  t e m p e r a t u r e  f o r  4 h o u r s ,  t h s r ,  d r o p p e d  d i r e c + l y  f r o m  

t h a  h o t  o v e n  i n t o  a  b e a k e r  o f  c o l d  t a p  water. 

A s  s h o w n  a b o v e ,  t h e  b a s a l t  p i z c e s  were t e s t e d  u n d e r  

c o n d i t i o n s  of r a p i d  h e a t i n g ,  r a p i d  c o o l i n g ,  h e a t i n  J o v c  r ar? 

a x t z n d 3 d  time p e r i o d ,  a n d  h + a t i n g  Co h i g h  t e m p e r a t u r e .  To 

eliminate t h ~  p o s s i b i l i t y  t h a t  t h e  Oven was n o t  c o r r e c t l y  

s i m u l a t i n q  c o n d i t i c n s  of an op-n  c a m p f i r e ,  2 b a s a l t  f r a g m e n t s  

wars thrown d i r e c t l y  i n t o  t h n  f l a m a s  of d wood b u r n i n g  f i r 2  a n d  

l e f t  f o r  s e v e r a l  h o u r s ,  d u r i n g  which t h e  b a s a l t  became r 3 d - h o t .  

E v e n  u n d e r  these e x t r e m e  conditions, t h e  b a s a l t  a p p e a r e d  

u n a l t s r e d  when c o m p a r e d  t o  a c o n t r o l  cors. 

I t  was c o n c l u d e d  t h a t  h e a t e d  b a s a l t  may n o t  be v i s u a l l y  

i d s n t i f i e d  o r  d i s t i n g u i s h e d  f r o m  u n h e a t e d  ma te r i a l .  



F l a k + s  u e ~ e  d c t a c h c = d  fr9n1 2 larye cor;?s of v i t r ~ o u s  b a s a l t  

u s ing  3 c j r n r i i t - 7  c o b b l 2  ( 2 9 6  qr) as  a h a r d  hammer arld d n  antler 

b i l i z t  ( 2 1 4  g r )  a s  a s c f t  hammer. F l a k e s  wkrc cc l l=c+r-d  

as +.hay w?re m a n u f a c t u r e d  i f  t L e y  f i t  p r e - d e t e r m i n e d  s l z s  

E c a t ? g o r i ~ s .  A t o t a l  cf 136 flakes, h a l f  h a r d  hammer a n d  h a l f  

1e:lgt'n a n d  w i d t h  1 - 5 nlm 

! 
i e n q t h  ar.d width 6 - 10 m m  

l e n g t h  an6  w i d t h  11 - 15 m m  

l + n q t h  a n d  w i d t h  16 - 20 w m  

l e n g t h  and w i d t h  2 1  - 30 m m  



2 4 8  

T h e  f o i l o h l n g  n t t r i b u t k s  were r 2 c o r d d d  r o r  a ach  t l a k e :  

lqxqth  (am) : maximuni  d i s t a n c u  f r o a  s t r i k i n q  p l a t f ~ r m  c.n 

o p p o s i t ?  e d g e  

t i  ( m )  : m a x i m u m  d i s t a n c t -  p e r p ~ ~ d i c u l a s  t o  l e n g t h  ----- 
t h i c k n  253s ( I )  : maximam t h i c k n s s s  --------- 

wgisht ( r l r )  

p&+fogm ley?- ( m m )  : maximum l s n q t h  a • ’  s t r i k l n y  p l a t f o r m  

a l ~ n y  f l a k ?  ~ d q ~  

~ldzfo_rm w j g t h  ( m m )  : rr~aximum d i s t a n c e  a c r o s s  p l a t f o r m  from 

y 
P c r u s h i n q  cn d o r s a l  f n c z  a t  ~ d g i  of  s y r i k i n q  
4. 
+ - 
< * 
9a 
$ u  p l a t f o r l n ,  p r a s u m a b l y  c a u s e d  b y  hanmer  i m p a c t  
X 

5 '  :. b u l b  ~ h g ~ ~ & & g :  p r e s e n c e  o r  a b s e n c e  o f  i s h a t t e r e d  or  c o l l a p s e d  
$5 
> h  

8 , 
b u l h  of p e r c u s s i o c  

qqgggxssion-gigqs: p r e s e n c e  o r  a b s e a c e  of c o r x e n t r i c  r i p p l e s  

~ m a n a t i n q  from t h e  b u l b  o f  p e r c u s s i o n  

T h +  l a s t  O d t t r i b u t e s  w-2re ~ v a l u a t o d  f o r  d F s t r i h u t . i o n  a n d  

f r + y u e n c y ,  a n d  ~ u b s i ~ q u ~ n t l y  t e s t g d  s t a t i s t i c a l l y  f ~ r  3 



I. 
X . a 

s ic7r ; : f ican t  d i f f e r e n c e  between h a r d  t..ammer a n d  s o f t  h a m m e r  
n 

t e c ! : i : i ~ u t s .  T h ?  r ~ s u l t s ,  w h i c h  F n u i c a t e  that hammer t y p s  

c a n r & o t  Sc d i s t i n g u l ~ h e d  u s i n q  t h e s ?  ~ t t r i b u t e s ,   re a u t l i n c d  

h * : l o ~ .  

P l a t f o r m  l e n g t h  r a n y e d  f r o m  1 - 37 mm, w i t h  a moan l e n g t h  

of 9 lam. T h s  r u l l  h y p o t . h + s i s ,  + h a t  ther? i s  no d l f f i . r e n c 2  i ! ~  

s t r i k i n g  p l a t f c r n ~  1 c r . q t h  bc,:we* I; h a r d  and  s o ~ t  1 iammt . r  f l a k e s ,  

w+s t < v a l u a + - d  k r t h  t h e  K o l m o g o r o v - S m l r n o v  t e s t ,  which colnpa r r s  

2 s a m p l e s  o:. an o r d  i n 3 1  scal-. ( B l a i o c k  1960: 262-265)  . Th+ 

.05 s i q n i f i c d n c e  l e v e l  was a d o p t e d  f o r  a l l  tdsts. C o m p n t s t i o n s  

art: shown i 1 1  T a b l e  LII. In orc1;i.r t o  r e j e c t  ? h e  n u l l  h y p o t h e s i s  

a t  ths . 05  i ~ v o l ,  D must be a t  least . 2 3 .  S r n c e  t h a  ccmputed 

D 5 s  o n l y  -.09, tt must b r  c o r l c l u d e d  t h a t  t h ~ r s  1s fia 

s t a t i s t i c a l  u i f i r r e r , c e  i r ,  p l3 t fo rm l a n q t h  he tweer i  ha rd  a2d s o f t  

h a n n ~ _ r  f l a  kds. 

Pla?form u i d t h  ranycd from 1 - 1 4  ma, v l t h  a mean w i d t h  of  

2 mnr. T h +  K o l m o g c r o v - S m i r n c v  test was ? g a i n  u s e d  t o  e v a l u a t ; .  

t h e  d i f f t r e n c e  between s a m p l e s .  c o n ~ p u t a t i o r : s  a r e  showri in 

T a b l e  LITI. 11- t h i s  c a se ,  D m u s t  he  a t  l e a s t  .24  t o  reject  t h e  

null h y p o t h ~ s i s .  Since L is o c i y  -. 1 7 ,  lt is  c o n c l u d e d  a g a i n  

that t h e r e  i s  LO s t a t i s t i c a l  d l f f i r e c c e  i n  p i a t f o r m  w i d t h  

b e t w e a n  h a r d  ar.d scft hammer f l a k e s .  



Table L I I .  Conputat ion o f  the Kolmogorov-Sairnov test: 
p l a t f o r m  l e n g t h  x h a r m e r  type. 

T a b l e  LIII. c o m p u t a t i o n  of t h e  Kolaogorov-Smirnov test: 
p l a t f  ora w i d t h  x hammer t y p e .  



I 2 5 1  

I 
f . . 
I I f  s t r l k : s g  p l a t f o r m  siz* I s  riot c l e a r l y  r6lattd * o  

1 ha1n.n-r +-ypa, i t  may s i m p l y  50 a f u ~ c t i o n  o f  o v : . r a l l  f l a k e  size. 

To c ~ x u l o r ~  t h i s  p o s s i b i l i t y ,  t h e  c o r r o l 4 t i c n  b e t  ween f l a k e  

i v - - i ( ; h t  azd  e a c h  cf th;. p l a t f o r r r ,  u i m . i r A s i o n z  was c a l c u l a t e c i  u s i n g  

t h e  corr.-13tio1. ccC f f i c i e r ~ t  ( F a r c j u s o I i  1959:  1 0 ) .  C a l c u l s t i o n s  

~f t h e  c o r r c  l a t i o c  b e t w ~ ~ ~  p l a r f o r r n  l e n g t h  ail4 f i a k e  weight zr=? 
i 

shawn  i n  T a b l e  LIV. T r - 1 ,  r = . 6 7 ,  shows a p o s t t i v ?  

I 4 5 )  i n d i c ~ t - _ s  t h a t  4 5 %  of + h ?  v a r i a n c e  of p l d t f o r m  1 ~ ~ 7 t h  may b e  

, ; i i n i l ~ r l y ,  c a l c u l a t i o n  c f  t h e  c o r r e l a t - i o n  h t d e e 1 1  t l r l k e  wdicjht .  

drill p i  l t  f o m  w i d + h  ( T a l ~ l c  L V )  :;bows a wtdiccr  p o s i t i v e  

r + 1 4 t + i o n s h i p  - r = . 4 2 .  ln +his c a s e  r x 1 0 0  = 1 8 ,  i n d i c a t l n < ~  

t h a t  o n l y  1 8 h  of  the- variant-? i n  p l a t f o r m  w i d t h  is p r i d i c t c b l c l  

froin t h ?  v a r i a r . c f  of f l a k e  weiqht. A p p i l r e n  t l y ,  s t r i k i n g  

pla'.,rorrn l m g t h  2 s  more d i r e c t l y  r e i a t r j .  + o  f l a k e  size t h a r ,  i s  

p l a t f o r m  w i d t h .  

R - ? t u r ! i i n q  t c  p r o p o s ~ d  d i a q r i c s t l c  a t c r i b u t - . ; ,  23X of  + h - -  

t o t d l  l 3 t )  f l ~ l k t s  w t ? r L  f o u n . i  + c  h a v z  ,I v r ? : l b r a l  l i p ;  54  4 h a v - .  

c r u s h a d  s t r ; k i : . g  platform:;;  3910 s x h i ~ i t  c ~ m p r e s s i o n  r i?qs;  

a n d  o n l y  9 %  h a v e  s h c l a r s d  o r  f r a g m e n t e d  b u l b s  o f  p e r c u s s i o n .  

r n  r ~ l a t i o n s h i p  b s t w e e c  h s r \ l  a n d  s o f t  haxmc.; t e c h n i q u + s  was 

+~%;trd f o r  e d c h  a t t r i b u t e  u s i r r y  t h e  c h i  square  test cf 

ind+psl : l l ; .nce  f c r  nominal v a r i a b l e s  ( F e r q u s o n  1959:  1 8 2 - 1 9 1 )  . 
C a l c u l 3 t i o n s  a r e  s h o w n  i n  T a b l r  L V I .  



Table LIV. Calculation of t h e  correlat ion c o e f f i c i e n t :  
platform l e n g t h  x f lake  w e i g h t .  

X = Plake Weight 

Y = Platform L e n g t h  

Table L V .  ca l cu la t ion  of the correlat ion c o e f f i c i e n t :  
platform w i d t h  x f lake weight. 

X = Plake Weight 

Y = Platform Width  
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T a b l e  L V I .  C a l c u l a t i c n  of  c h i - s q u a r e  for hammer t y p e .  

xz = N (AD - BC) 2 
(A+B) (C+D) ( B + C )  (B+D) 

V e n t r a l  l i p  ( p r e s / a b s )  X Hammer t y p e  ( s o f t / h a r d )  

P l a t f o r m  c r u s h i n g  (pres /abs)  X Hammer t y p e  ( s o f t / h a r d )  

C o m p r e s s i o n  r i n g s  ( p r e s / a b s )  X Hammer t y p e  ( s o • ’  t / h a r d )  

S h e a r e d  b u l b  ( p r e s / a b s )  X Baamer t y p e  ( s o f t / h a r d )  



~ e f e r r - i n 9  t o  t h e  t a b l e  o f  c h i  s q u a r e  v a i u e s  a t  1 cif a n d  the 

.05 l e v e l  o f  s i g n i f L c a c c e ,  c h i  s q u a r s  m u s t  b e  a t  l e a s t  3 . 8 4  

i n  o r d e r  t c  re ject  t h e  n u l l  h y p o t h n s i s .  O n l y  1 v a l u e ,  

r ~ p r 2 s e n t i n q  p l a t f o r m  c r u s h i n g  a n d  h a m m e r  t y p ? ,  e x c e e d s  t h i s  

l ~ v z l .  I n  o t h e r  w o r d s ,  t h e r e  is a  s t a t i s t i c a l l y  s i g n i f i c a n t  

r e l 2 t i o n s h i p  b e t w e e n  p l a t f o r m  c r u s h i n g  a n d  haminer t y p o .  T h e  

3 i r e c t i o n  o f  tf.is r e l a t i o n s h i p  may b e  I l l u s t r a t e d  w i t h  

p+rcc?n t a q + s :  w h i l e  6 3 %  o f  h a r d  hammer f l a k e s  h a v c  c r u s h e d  

p l f 3 t f o r m s ,  o u l y  4 3 %  o f  s o f t  h a e ~ m e r  f l a k a s  a r e  c r u s h e d .  

u n f o r t u n a t e l y ,  w h i l ~  t h t =  r ~ l a t i o n s h i p  h ~ t w c ; + r i  v a r i a b l e s  i s  

s t d t i s t i c a l i y  s i g ~ ~ i f l c a n t . ,  i t  w o u l d  be d i f f i c u l t  t o  

g p e r a t i o n a l i z e  a s  a t e s t  of hammer t y p e  b t c d u s e  t h e  raw 

p s r c c n  t a q e s  a r e  c l o s e .  

T o  s u m m a r i z ~ ,  6 p r o p o s c d  d i a q n o s t i c  a t t r i b u t e s  

( p l a t f o r m  l e n g t h  ar .d  w i d t h ,  v e n t r a l  l i p ,  p l a t f o r m  c r u s h i n g ,  

c o m p r e s s i o n  r i n g s ,  d n d  s h e a r e d  b u l b )  weri r e c o r d e d  f o r  

+ ~ x p e r i m a n t 3 l l y  m d n u f a c t  w e d  h a r t 1  a n d  s ~ f t  hammer f lake: ; .  

I t  was f o u n d  t h a t  a l l  G a + t r i b u t + s  o c c u r  o n  b o t h  h a r d  a n d  

s o f t  hammer flakes. Ic 5 c a s e s ,  t h a  r e 1 a : i o n s h i . p  b e t w e a n  

t h e  p r o p o s e d  d i a g n o s t i c  a t t r i b u t e  a n d  hammer t y p e  was 

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 .  Only t h e  r e l a t i o n s h i p  

b ~ + w ? ~ ? n  p l a t f o r m  c r u s h i n g  d n d  hammer t y p e  was s t a t i s t i c 3 l l y  

s i g n i f i c a n t ,  b u t  e v e n  t h i s  i n d i c a t o r  w o u l d  b e  d i f f i c u l t  t o  

o p e r a t i o n a l i z e  i n  e v a l u a t i n g  a r c b a e o l o ~ i c a l  s p % c i m o n s .  I t  

is c o n c l u ? s d  t h a t  hammer t y p v  may n o t  b ~ .  c l e a r l y  d i s t i n g u i s h e d  

u s i n g  a n y  o f  t h e  a b o v e  a t t r i b u t e s .  



The  h y p o t h e s i s  t h a t  p r e s s u r e  f l akes  c a n  be d i s t i n g u i s h e d  

from p e r c u s s i o n  f l a k e s  was t e s t e d  e x p e r i a e n t a l l y .  

F l a k e s  were d e t a c h e d  f r o m  a s i n g l e  c o r e  o f  v i t r e o u s  b a s a l t  

u s i n g  p e r c u s s i o n  ( g r a n i t e  hammers tone  a n d  a n t l e r  b i l l e t )  a n d  

p r e s s u r e  ( h a f t e d  c o p p e r  rod) t e c h n i q u e s .  I n  o r d e r  t o  c o n t r o l  

f o r  t h e  e f f e c t s  of  flake size, t h e  35 l a r g e s t  p r e s s u r e  f l a k e s  

wera s e l e c t e d  a n d  a s a m p l e  o f  40 p e r c u s s i o n  f l a k e s  w i t h  

r a x i m u a  d i m e n s i o n  less t h a n  1 0  mn was drawn f c r  c o m p a r i s o n .  

A t t r i b u t e s  r e c o r d e d  wera g e n e r a l l y  t h e  same a s  t h o s e  i n  

~ p p e n d i x  B ,  w i t h  t h e  e x c e p t i o n  o f  w e i g h t ,  which  was i n  a l l  

cases n e g l i g i b l e ,  a n d  p l a t f  o r a  c r u s h i n g ,  e l i m i n a t e d  b e c a u s e  

p r e s s u r e  f l a k i n g  r e q u i r e s  p r e l i m i n a r y  a b r a d i n g  of t h e  

p l a t f o r m ,  Again ,  t h e  a t t r i b u t e s  were e v a l u a t e d  f o r  d i s t r i b u t i o n  

a n d  f r e q u e n c y ,  then t e s t e d  s t a t i s t i c a l l y  f o r  s i g n i f i c a n t  

d i f f e r e n c e s  b e t w e e n  t h e  2 s a m p l e s .  

H i t b  r e f e r e n c e  t o  o v e r a l l  s i ze ,  t h e  m a x i a u r  u p p e r  s i z e  

lf m i t  c l e a r l y  d i s t f  n g u i s h e d  p r e s s u r e  from p e r c u s s i o n  f l a k e s .  

daximun d i m e n s i o n s  a c h i e v e d  b y  p r e s s u r e  were: l e n g t h  - 1 0  m m ,  

w i d t h  - 9 am, a n d  t h i c k n e s s  - 2 ma. 



A r o u g h  e v a l u a t i o n  o f  s h a p e  u n i f o r m i t y  was a t t e m p t e d  by 

u s i n g  t h e  l e n g t h / w i d t h  ra t io .  T h e  mean r a t i o  f o r  p r e s s u r e  

f l a k e s  was . 96 ,  i n d i c a t i n g  t h a t  f l a k e s  are s l i g h t l y  w i d e r  

t h a n  t h e y  are l o n g  ( r a n g e :  . 7 l  - 1.50) .  I n  c o m p a r i s o n ,  

p e r c u s s i o n  f l a k e s  a v e r a g e d  a r a t i o  o f  1.03, i n d i c a t i n g  

f l akes  s l i g h t l y  l o n g e r  t h a n  wide ( r a n g e :  .60 - 1.67). T h e s e  

r a n g e s  d e m o n s t r a t e  t h a t  p r e s s u r e  f l a k e s  show s l i g h t l y  less  

v a r i a t i o n  i n  form t h a n  p e r c u s s i o n  f l a k e s ,  a l t h o u g h  t h e i r  

f i e l d s  a re  o v e r l a p p i n g .  

P l a t f o r m  l e n g t h  a v e r a g e d  4 ma f o r  p r e s s u r e  f l a k e s  

( r a n g e :  2-8, s = l )  a n d  3 m m  for p e r c u s s i o n  ( r a n g e :  1-9, s = 2 ) .  

Again ,  t h e  r a n g e  a n d  s t a n d a r d  d e v i a t i o n  m e a s u r e m e n t s  

d e m o n s t r a t e  s l i g h t l y  less v a r i a t i o n  among p r e s s u r e  f l a k e s .  

The 2  s a m p l e s  were compared  w i t h  t h e  D i f f e r e n c e  of  Heans  

t e s t  ( B l a l o c k  1960:  226-227) ,  c h a l l e n g i n g  t h e  n u l l  

h y p o t h e s i s  t h a t  t h e r e  is  no  d i f f e r e n c e  i n  p l a t f o r m  l e n g t h  

be tween  p r e s s u r e  a n d  p e r c u s s i o n  f l a k e s .  C o m p u t a t i o n s  a r e  

shown i n  T a b l e  LVII. T h e  r e s u l t i n g  v a l u e  of t (2.53) e x c e e d s  

the v a l u e  r e q u i r e d  a t  d f = 7 3  a n d  the . 05  s i g n i f i c a n c e  l e v e l  

(1.996), t h e r e f o r e  t h e  n u l l  h y p o t h e s i s  is r e j e c t e d  a n d  it 

is c o n c l u d e d  t h a t  t h e r e  i s  a s i g n i f i c a n t  d i f f e r e n c e  in 

p l a t f o r m  l e n g t h  b e t v e e n  t h e  2 s a m p l e s .  

,Due t o  its v e r y  n a r r o w  r a n g e  (1-2  m m ) ,  p l a t f o r m  w i d t h  

was t r e a t e d  a s  a  n o m i n a l  v a r i a b l e  f o r  s t a t i s t i c a l  p u r p o s e s ,  



T a b l e  LVII. C o a p u t a t i o n  of Difference of n e a n s  test for 
p l a t f o r m  l e n g t h  on p r e s s u r e  and p e r c u s s i o n  f l a k e s .  

P l a t f o r m  L e n g t h  
(Pres sure  Flakes) 3 5  4 .26  149 6 97 

P l a t f o r m  L e n g t h  
( P e r c u s s i o n  F l a k e s )  40 3,35 134 572 

s i g n i f i c a n c e  a t  .05  = 1.996  



and r e c o r d e d  i r i  a  2 x 2 c o n t i n g e n c y  t a b l e .  S i x t y  p e r c e n t  o f  

p r e s s u r e  f l a k e s  had p l a t f o r a s  o n l y  1 ma wide ,  w h i l e  92% of 

p e r c u s s i o n  f l a k e s  were t h a t  n a r r o w .  T h e  c h i  square test of 

s i g n i f i c a n c e  was a p p l i e d  ( T a b l e  LYIII), p r o d u c i n g  a v a l u e  of  

11.25 w h i c h  e x c e e d s  by f a r  the r e q u i r e d  v a l u e  of 3.84 a t  d f=7  

and t h e  .05 s i g n i f i c a n c e  l e v e l .  A g a i n  i t  is c o n c l u d e d  t h a t  

t h e r e  is a s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  s a m p l e s .  

T h e  f i n a l  3 n o m i n a l  V a r i a b l e s  were a l s o  evaluated with 

the  c h i  s q u a r e  test. C a l c u l a t i o n s  a r e  shown in T a b l e  LVXII. 

TWO o f  t h e s e  v a r i a b l e s  showed no  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  

samples :  a p p r o x i m a t e l y  2 %  o f  a l l  f l a k e s  h a v e  a  v e n t r a l  l i p ,  

and 33% show c o m p r e s s i o n  r i n g s ,  r e g a r d l e s s  o f  w h e t h e r  t h e y  

were m a n u f a c t u r e d  b y  p r e s s u r e  o r  p e r c u s s i o n .  On the o t h e r  

hand,  t h e r e  i s  a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  in t h e  

o c c u r r e n c e  o f  b u l b  'shearing* or s h a t t e r i n g  on  p r e s s u r e  a n d  

p e r c u s s i o n  f l a k e s ,  w i t h  17% o f  p e r c u s s i o n  b u l k  s h e a r e d ,  b u t  

no p r e s s u r e  b u l b s  s h e a r e d ,  

I n  s u m a a r y  7 v a r i a b l e s  were m e a s u r e d  on 2 s a m p l e s  o f  

f l a k e s  p r o d u c e d  b y  p r e s s u r e  a n d  p e r c u s s i o n  ( o v e r a l l  s i z e ,  

s h a p e  u n i f o r m i t y ,  p l a t f o r m  l e n g t h  a n d  w i d t h ,  ventral l i p ,  

c o m p r e s s i o n  r i n g s ,  a n d  b u l b  s h e a r i n g ) .  I t  was f o u n d  t h a t  

t h e r e  is a  c o n s i s t e n t  maximum s i z e  l i m i t  o f  a b o u t  10 am f o r  

P r e s s u r e  f l a k e s .  P r e s s u r e  f l a k e s  are s l i g h t l y  more u n i f o r m  

in s h a p e ,  a l t h o u g h  t h e  r a n g e  o f  l e n g t h / w i d t h  r a t i o s  o v e r l a p s  



T a b l e  LVIII. C o m p u t a t i o n s  of c h i - s q u a r e  for p r e s s u r e  
and p e r c u s s i o n  f l a k e s .  

f = N (ad - bc)' 
(a+b)  (c+d) ( a + c )  (b+d)  

P l a t f o r m  w i d t h  ( 1  mm/ 2 ma) X T e c h n i q u e  ( p e r c u s s i o n / p r e s s u r e )  

V e n t r a l  l i p  ( p r e s / a b s e n t )  X T e c h n i q u e  ( p e r c u s s i o n / p r e s s u r e )  

Compress ion  r i n g s  ( p r e s / a b s e n t )  X ~ e c h n i q u e  ( p e r c . / p r e s s u r e )  

S h e a r e d  b u l b  ( p r e s / a b s e n t )  X T e c h n i q u e  ( p e r c u s s i o n / p r e s s u r e )  



e n t i r e l y  t h a t  o f  p e r c u s s i o n  f l a k e s ,  P r e s s u r e  f l a k e s  h a v e ,  

o n  the a v e r a g e ,  s i g n i f i c a n t l y  l o n g e r  a n d  w i d e r  s t r i k i n g  

p l a t f o r a s ,  a l t h o u g h  a g a i n  t h e  r a n g e  of p o s s i b l e  v a l u e s  

o v e r l a p s  p e r c u s s i o n  f l a k e s .  T h e r e  is a p p a r e n t l y  n o  

s t a t i s t i c a l  d i f f e r e n c e  i n  t h e  o c c u r r e n c e  o f  a v e n t r a l  l i p  o r  

c o m p r e s s i o n  r i n g s ,  w h i l e  b u l b  s h e a r i n g  o c c u r s  e x c l u s i v e l y  

o n  p e r c u s s i o n  f l a k e s ,  a l b e i t  r a r e l y .  

Only 2 v a r i a b l e s  may p r o v e  u s e f u l  i n  t h e  i d e n t i f i c a t i o n  

of a r c h a e o l o g i c a l  s p e c i m e n s ,  F l a k e s  l a r g e r  t h a n  a b o u t  10 am 

a n d  t h o s e  s ~ a l l e r  t h a n  10 ma e x h i b i t i n g  s h e a r e d  b u l b s ,  may be 

tentatively i d e n t i f i e d  a s  percussion flakes. It s h o u l d  be 

e m p h a s i z e d  t h a t  it d c e s  n o t  l o g i c a l l y  follow t h a t  f l a k e s  

s m a l l e r  t h a n  10 HE were made by p r e s s u r e ,  s i n c e  small f l a k e s  

c a n  a l s o  b e  e a s i l y  m a n u f a c t u r e d  by p e r c u s s i o n .  



U t i l i z a t i o n  was r e p l i c a t e d  e x p e r i m e n t a l l y  by u s i n g  

u n m o d i f i e d  f l a k e s  t o  p e r f o r m  3 a c t i o n s  on 5 d i f f e r e n t  s u b j e c t  

m a t e r i a l s .  Resulting e d g e s  were e x a n i n e d  a n d  i l l u s t r a t e d  u n d e r  

low m a g n i f i c a t i o n  ( I Y X )  . 

The a c t i o n s  performed were: 

1. p a r i n g  - a t r a n s v e r s e  raovement d r a w i n g  t h e  f l a k e  t o w a r d s  

t h e  operator with t h e  w o r k i n g  edge f o r v a r d  a t  a n  angle of 

a b o u t  30 d e g r e e s  t o  t h e  worked aa te r ia l .  A s i n g l e  motion 

t o w a r d s  t h e  o p e r a t o r  was r e q a r d e d  as 1 s t r o k e .  Acute 

s p i n e - p l a n e  angles only were s u i t a b l e  f o r  t h i s  a c t i o n .  

2. s c r a p i n g  - a t r a n s v e r s e  movement, d r a w i n g  the flake 

towards the o p e r a t o r  while t r a i l i n g  t h e  w o r k i n g  e d g e  a t  

a n  a n g l e  o f  a b o u t  70 - 80 degrees t o  the worked aater ial .  

A s i n g l e  m o t i o n  t o w a r d s  t h e  o p e r a t o r  was r e g a r d e d  as 1 

stroke. Both n a r r o w  a n d  v i d e  s p i n e - p l a n e  a n g l e s  were 

s u i t a b l e .  

3. s a w i n g  - a l o n g i t u d i n a l  mot ion,  r u n n i n g  the f l a k e  edge 

back  a n d  forth a c r o s s  t h e  worked a a t e r i a l  a t  a n  a n g l e  of 

a b o u t  90 d e g r e e s .  A b i - d i r e c t i o n a l  movenent away i r o n  



a n d  t h e n  t o w a r d s  t h e  o p e r a t o r  was r e g a r d e d  a s  1 s t r o k e .  

Narrow s p i n e - p l a n e  a n g l e s  o n l y  were s u i t a b l e .  

The s u b j e c t  m a t e r i a l s  were: 

1. d r y  d e e r  a n t l e r  

2. f r e s h  bone  (cow) 

3. a  f r e s h l y  c u t  b r a n c h  o f  D o u g l a s  f i r  a b o u t  2 i n  d i a m e t e r .  

4. f r o z e n  meat  (cow) 

5. f r e s h  uncooked  mea t  (cow) 

Two i n i t i a l  tests were p e r f o r m e d  o n  t h e  h a r d e s t  m a t e r i a l ,  

a n t l e r ,  t o  d e t e r m i n e  the number of s t r o k e s  r e q u i r e d  t o  p r o d u c e  

maximum f l a k e  scar l e n g t h .  B o t h  p a r i n g  a n d  s a w i n g  a c t i o n s  were 

u s e d  a n d  e d g e  wear  r e c o r d e d  a f t e r  0 ,  10,  50, 100,  a n d  300/400 

s t r o k e s .  R e s u l t s ,  shown i n  P i g s .  6 4  a n d  65, i n d i c a t e  t h a t  

m c s t  o f  t h e  e d g e  was m o d i f i e d  a f t e r  o n l y  10 s t r o k e s ,  b u t  

maximum f l a k e  scar l e n g t h  was a t t a i n e d  be tween  5 0  a n d  150 

s t r o k e s .  A f t e r  150 s t r o k e s ,  t h e  l e n g t h  o f  u s e  f l a k e s  a c t u a l l y  

d i m i n i s h e d  t h r o u g h  g r a d u a l  e d g e  a t t r i t i o n .  A11 s u b s e q u e n t  

tests,  e x c e p t  c u t t i n g  raw m e a t ,  were l i m i t e d  t o  50 s t r o k e s .  

R e p l i c a t e d  e d g e s  a re  i l l u s t r a t e d  i n  F i g s .  66 t h r o u g h  70 ,  

where a  1 cs l o n g  s e g m e n t  of  t h e  e d g e  is viewed f r o m  d o r s a l  a n d  

v e n t r a l  f a c e s  before a n d  a f t e r  m o d i f i c a t i o n .  
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' Fig. 61 . Basalt edge used t o  pa re  ant ler  (0 - 300 s t r o k e s ) .  
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.Fig. 6 5 .  Basalt  edge used to scrape antler (0 - 300 strokes) 
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Fig. 69. Basalt edgee uoed to pare and saw frozen meat. 
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. Fig. 70. Basalt edge used to saw raw meat (0 - 300 strokes). 



e c o n s i d e r i n g  f i rst  t h e  problea of d i s t i n g u i s h i n g  u n m o d i f i e d  
L 

"edges from u t i l i z e d  e d g e s ,  i t  may be o b s e r v e d  t h a n  o n  u n m o d i f i e d  
f 

m a j o r  i r r e g u l a r i t i e s  i n  c o n t o u r  are r e l a t e d  t o  n a t u r a l  

Z f l a k e  m o r p h o l o g y ,  i e  p r o t r u s i o n s  a p p e a r  where c o n c e n t r i c  r i p p l e s  

meet the f l a k e  edge, or a r o u n d  i n c l u s i o n s  i n  t h e  basa l t ,  

u n m o d i f i e d  edges are a l s o  c h a r a c t e r i z e d  by i s o l a t e d  f l a k e s ,  

soretimes r e a c h i n g  1 wn i n  l e n g t h ,  F l a k e s  may a l s o  o c c u r  i n  

d i s c o n t i n u o u s  series, b u t  a r e  g e n e r a l l y  i r r e g u l a r  i n  s i ze  and 

s h a p e .  

T u r n i n g  t o  u t i l i z e d  edges,  it m u s t  be a d m i t t e d  t h a t  some 

k i n d s  o f  u s e  d o  n o t  l e a v e  traces v i s i b l e  a t  low m a g n i f i c a t i o n ,  

a s o f t  m a t e r i a l  s u c h  a s  raw m e a t  does n o t  o f fe r  e n o u g h  

r e s i s t a n c e  t o  fracture t b e  e d g e .  However, e v e r y  o t h e r  t e s t e d  

r a t e r i a l  c a u s e d  e d g e  damage v i s i b l e  a t  14X. Use o n  s o f t  wood, 

bone, f r o z e n  meat, and a n t l e r  c a u s e d  edge s n a p p i n g  and  a i c r o -  

f l a k i n g ,  with f l a k e s  removed i n  c o n t i n u o u s  o r  n e a r l y  c o n t i n u o u s  

series. naximum f l a k e  s c a r  l e n g t h  o n  a l l  u t i l i z e d  t o o l s  

combined  a v e r a g e d  1.5 ma, w i t h  a  maxiaum l e n g t h  of 4 , 1  mn. 

However, o n l y  4 edges e x h i b i t e d  f l a k e  scars l o n g e r  t h a n  2 m m  

and  i n  2 o f  these cases the l o n g  f l a k e s  were i s o l a t e d  f e a t u r e s  

on an  edge with o t h e r w i s e  smaller, mose u n i f o r m  m i c r o - f l a k i n g *  

L e n g t h  of m o d i f y i n g  f l a k e s  was a l s o  c h o s e n  a s  t h e  b e s t  

c r i t e r i o n  f o r  d i s t i n g u i s h i n g  u t i l i z e d  e d g e s  f rom i n t e n t i o n a l l y  

r e t o u c h e d  e d g e s .  Two am was a d o p t e d  a s  t h e  u p p e r  l i m i t  o f  use- 



resulting f l a k e s  { w i t h  t h e  u n d e r s t a n d i n g  t h a t  e x c e p t i o n a l  f l a k e s  

may r e a c h  4 m m  l o n g ) .  

As K e e l e y  (1974: 327) h a s  p o i n t e d  o u t ,  a major p r o b l e m  

i n  t h e  a n a l y s i s  of use-wear  i s  d i s t i n g u i s h i n g  use-wear  from 

the a c c i d e n t a l  e f fects  of w e a t h e r i n g  a n d  o t h e r  p o s t - d e p o s i t i o n a l  

n i n d i g n i t i e s w .  T o  c o n t r o l  f o r  2 p o s s i b l e  a c c i d e n t a l  effects, 

b a s a l t  f l a k e s  were e x a m i n e d  a f t e r  h a v i n g  been s t e p p e d  o n  a n d  

a f t e r  a g i t a t i o n  i n  a  box f i l l e d  with b a s a l t  d e b i t a g e ,  An 

u n m o d i f i e d  f l a k e  was p l a c e d  o n  a d i r t  s u r f a c e  a n d  s t e p p e d  o n  

10 times, w i t h  o b s e r v a t i o n s  r e c o r d e d  a f t e r  0, I ,  3, a n d  1 0  

s t e p s .  R e s u l t s ,  i l l u s t r a t e d  i n  F i g .  71, r e v e a l  l i t t l e  e d g e  

m o d i f i c a t i o n  - a few s m a l l  a n d  i s o l a t e d  c r e s c e n t  s h a p e d  s n a p s  

a r o u n d  t h e  p e r i m e t e r .  A n o t h e r  u n m o d i f i e d  f l a k e  was  p l a c e d  

i n  a l a rge  c a r d b o a r d  box  w i t h  a b o u t  5 pounds  of ba sa l t  

d e b i t a g e  i n c l u d i n g  many l a r g e  c o b b l e s .  The c o n t e n t s  of the 

box were a g i t a t e d  b y  r o l l i n g  t h e  d e b i t a g e  from 1 e n d  of t h e  

box t o  t h e  o t h e r ,  w h i l e  t h e  e x p e r i m e n t a l  flake was removed 

a n d  e x a m i n e d  a f ter  0, 5, a n d  50 ' t o l l s ' .  Again, t h e  r e s u l t s  

i n d i c a t e  l i t t l e  damage - a few i r r e g u l a r ,  i s o l a t e d  f l a k e s  

removed f r o m  b o t h  faces. 

R e t u r n i n g  t o  t h e  r e p l i c a t e d  u s e  wear p a t t e r n s ,  d i f f e r e n c e s  

be tween  e d g e s  u s e d  o n  d i f f e r e n t  s u b j e c t  materials were 

c o n s i d e r a b l e .  The  same a c t i o n ,  p a r i n g ,  p r o d u c e d  a  d i f f e r e n t  

a l t e r a t i o n  when u s e d  o n  e a c h  m a t e r i a l ,  P a r i n g  wood l e f t  a  j a g g e d  
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e d g e  fo rmed  b y  a c o n t i n u o u s  series of s t e e p  c r e s c e n t  s h a p e d  

scars r e s e m b l i n g  s n a p  f r a c t u r e s  (. 5 rpn l o n g  a n d  1.5  - 2.0 am 

wide) l P a r i n g  f r o z e n  meat l e f t  a ser ies  of s h a l l o w  c o n c h o i d a l  

scars - 2  - I e 0 0  ma l o n q  a n d  a b o u t  .5 - 1.5 m m  wide .  P a r i n g  

f r e s h  bone  p r o d u c e d  a n e a r l y  c o n t i n u o u s  series of f l a k e s ,  uith 

some e x p a n d i n g  scars r e a c h i n g  1 am l o n g ,  a n d  some s h o r t  

c r e s c e n t  s h a p e d  f l a k e s  r e a c h i n g  2 aa wide. P a r i n g  a n t l e r  

p r o d u c e d  t h e  most e x t e n s i v e  wear, c o n s i s t i n g  of o v e r l a p p i n g  

e x p a n d i n g  a n d  c r e s c e n t  s h a p e d  f l a k e s  r e a c h i n q  4.1 mn f r o m  t h e  

t o o l  e d g e ,  a s  well a s  c o n t i n u o u s  e d g e  r o u n d i n g  a n d  c r u s h i n g .  

S c r a p i n g  wood o r  bone  w i t h  a n a r r o w  s p i n e - p l a n e  a n g l e  

l e f t  a series o f  u n i f o r a ,  e x p a n d i n g  a n d  c r e s c e n t  s h a p e d  flake 

s c a r s  up t o  . 6  am l c n g  a n d  a b o u t  . 5  nm wide,  w h e r e a s  s c r a p i n g  

a n t l e r  p r o d u c e d  e x t e n s i v e  wear i n c l u d i n g  o v e r l a p p i n g  f l a k e s ,  

m o s t l y  e x p a n d i n g ,  u p  t o  2.5 am long a n d  3.0 am w i d e ,  a n d  

c o n t i n u o u s  heavy r o u n d i n g  a n d  c r u s h i n g .  

s c r a p i n g  wood a n d  b o n e  w i t h  a w i d e  s p i n e - p l a n e  a n g l e  

a g a i n  p r o d u c e d  s imilar  wear, l e a v i n g  small, r e g u l a r ,  e x p a n d i n g  

scars a b o u t  .5  an  long and e q u a l l y  as wide.  The  edge u s e d  o n  

wood a l s o  s u s t a i n e d  2 l a r g e r  f l a k e s  ( 2  ma l o n g  a n d  2  m m  w i d e ) .  

Again, s c r a p i n g  a n t l e r  p r o d u c e d  wide  ( u p  t o  2 .5  ma) b u t  s h a l l o w  

o v e r l a p p i n g  f l a k e s  a n d  c r u s h i n g .  



The f i n a l  a c t i o n ,  s a v i n g ,  l e f t  a j a g g e d  edge made u p  of 
. "  

wide ( u p  t o  2 .5  ma) s h a l l o w  ( . 8  m m  d e e p )  f l a k e  scars when 

a p p l i e d  t o  wood. S a v i n g  f r o z e n  meat  l e f t  a v e r y  s i m i l a r  e d g e  

with s l i g h t l y  more s h a l l o w  f l a k e  scars ( . 5  am d e e p ) ,  w h e r e a s  t h e  

e d g e  u s e d  t o  saw b o n e  was s imilar  b u t  w i t h  c o n c h o i d a l  f l a k e s  

up t o  1.2 ma l o n g .  Sawing  a n t l e r  p r o d u c e d  o v e r l a p p i n g  b r o a d ,  

c r e s c e n t  s h a p e d  scars a b o u t  1.5 am l o n g ,  a n d  a s i n g l e  l a r g e r  

e x p a n d i n g  f l a k e  2.4 ma l o n g .  

I n  terms o f  c o m p a r i s o n s  be tween  a c t i o n s ,  p a r i n g  removed 

f l a k e s  f r o m  o n l y  1 t o o l  f a c e  ( t h e  f a c e  h e l d  away f rom t h e  

s u b j e c t  m a t e r i a l ) ,  e x c e p t  o n  wood. The f l a k e s  were a l s o  non- 

u n i f o r m  i n  terms of b o t h  s i ze  a n d  s h a p e .  S c r a p i n g  w i t h  a 

narrow edge a l s o  remcved f l a k e s  f r o a  o n l y  t h e  f a c e  h e l d  

away f r o a  t h e  material, I n  c o n t r a s t ,  a  few i s o l a t e d  f l a k e s  

were removed f r o a  t h e  ' c o n t a c t '  s u r f a c e  a s  well a s  t h e  ' b a c k t  

when s c r a p i n g  w i t h  a w i d e  a n g l e .  S a v i n g  p r o d u c e d  t h e  most 

e a s i l y  r e c o g n i z e d  w e a r  o n  a l l  e d g e s  - a j a g g e d  o r  4 s c a l l o p e d '  

e d g e  c o n s i s t i n g  o f  w i d e  s h a l l o w  scars o n  b o t h  f a c e s .  T h e s e  

e s p e c i a l l y  w i d e  f l a k e s  may b e  c a u s e d  by  b i - d i r e c t i o n a l  

aovstuent a g a i n s t  t h e  subject m a t e r i a l .  

I n  summary, e d g e s  u t i l i z e d  a g a i n s t  aedium t o  h a r d  

m a t s r i a l s  may b e  d i s t i n g u i s h e d  f r o m  u n m o d i f i e d  e d g e s  by t h e  

p r e s e n c e  of c o n t i n u o u s  o r  n e a r l y  c o n t i n u o u s  series o f  

m i c r o - f l a k e s  o r  e d g e  s n a p p i n g ,  w i t h  f l a k e  scars u s u a l l y  l e s s  



t h a n  2 ma l o n g  b u t  r e a c h i n g  4 am l o n g  i n  rare cases, T h i s  

u p p e r  l i m i t  of flake l e n g t h  a l s o  d i s t i n g a i s h e s  u t i l i z e d  

e d g e s  f r o m  i n t e n t i o n a l l y  m o d i f i e d  e d g e s  w i t h  c o n t i n u o u s  
/' 

I 

series of r e t o u c h  f l a k e s  l o n g e r  t h a n  2 mn. A c c i d e n t a l  

effects, s u c h  a s  c r u s h i n g  o r  a g i t a t i o n ,  p r o d u c e  a n  edge 

s imilar  t o  t h e  u n n o d i f i e d  edges, w i t h  small i s o l a t e d  s n a p  

f r a c t u r e s  o r  i r r e g u l a r  m i c r o - f l a k e s ,  

I n  g e n e r a l ,  on h a r d e r  material t h e  same a c t i o n  r emoved  

l a r g e r  f l a k e s ,  b u t  f l a k e s  o f  t h e  same g e n e r a l  t y p e ,  T h e  

h a r d e s t  mater ia l ,  a n t l e r ,  a l s o  c o n s i s t e n t l y  c a u s e d  o v e r l a p p i n g  

f l a k e s  a s  well a s  edge c r u s h i n g  a n d  r o u n d i n g ,  P a r i n g  a n d  'L 

s c r a p i n g  w i t h  a n a r r o w  s p i n e - p l a n e  a n g l e  r emoved  m i c r o - f l a k e s  

from o n l y  1 t o o l  face, w h e r e a s  s c r a p i n g  with a wide a n g l e  f l a k e  

a l s o  removed a few small f l a k e s  from t h e  ' c o n t a c t *  s u r f a c e ,  

S a w i n g  l e f t  b i f a c i a l  e v i d e n c e  i n  t h e  form of v i d e ,  s h a l l o w  

scars, 

L 
PI. 
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