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It has been postulated *at climatic changes have di- 

rect ly influenced caf tural patterns in the earby prehistory 

of so~le areas uf Worth America, R w e v e r ,  previous research 

efforts have d yielded little empirical evidence to support or 

cultural c h m g e  has been coslpoundsd by an un&erestissation of 

the difficulty in Ldet%fi*ining the causes. 

change in the cultural patterns of an early sauth-cosstal 

California population was climatically induced, paleoclimat- 

ic and paleoenvironleental data were synthesized and c o r m  % 
lated w i t h  evidence from t h e  archaeological record. The 're- 

search focused upon determining the magnitude of climatic 

and environmental transf  omat ion that occurred in a rela- 
D 

t ively limited geographical region and temporal &rat ion. 
0 

This entailed examining the available proxy data (pollen 

remains, lake and laarine' sediments, tree rings and tree line 

elevations, faunal distributions and remains, isotopic f luc-  

tuations, e t c . )  that can be used to delineate climatic 

change, Also, archaeological evidence pertaining to subs i s -  



-- ed. These data were critical iy e v a l u a t e d  in orbr to deter- 

mine i f  any degree o f  c o - v a r i a t i o n  exists between p a t t e r n s  

of climatic and c u l t u r a l  change. 

E v a l u a t i o n  of t h i s  e v i d e n c e  i n d i c a t e s  t h a t  b e g i n n i n g  

approx imte ly  3,500 years ago t h e  Palea-Indian San Dieguito 

populat ion  was subjected to a s i g n i f i c a n t  e n v i r u n m n t a l  
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F o r  d e c a d e s  it h a s  been  p o s t u l a t e d  t h a t  human p o p u l a -  

t i o n s  i n h a b i t e d  t h e  r e g i o n s  of  s o u t h e r n  C a l i f o r n i a  a t  least  

10,000 y e a r s  ago ,  The h a b i t a t i o n  a r e a  i n c l u d e d  t h e  s o u t h -  

w e s t e r n  l i t t o r a l  r e g i o n  as w e l l  a s  t h e  p r e s e n t  d e s e r t  r e g i o n  

to  t h e  e a s t .  A l t h o u g h  c u l t u r a l  a d a p t a t i o n s  o f  early-popuPa- 

t i o n s  i n  s o u t h e r n  C a l i f o r n i a  are n o t  w e l l  u n d e r s t o o d ,  it is 

p r e s e n t l y  a c c e p t e d  by a r c h a e o l o g i s t s  t h a t  t h e i r  economy w a s  
- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - 

i n i t i a l l y  o r i e n t e d  a r o u n d  g e n e r a l i z e d  h u n t i n g .  O t h e r  c u l -  

t u r a l  a s p e c t s  are e v e n  less u n d e r s t o o d .  

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

s t r i p  o f  s o u t h e r n  C a l i f o r n i a ,  w i t h  a main f o c u s  upon San  

Diego County  ( F i g u r e  11,  The a r c h a e o l o g i c a l  e v i d e n c e  f r o m  

t h i s  xegion suggeststhatapproximat e l y 7 . - 5 0 0 = e a r s ~ a g c a  - -- 

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

s o c i a l  b e h a v i o r  o f  t h e  p e o p l e  o c c u p y i n g  t h e  r e g i o n  (Cressman 

1977 ;  K a l d e n b e r g  1982;  Meighan 1965; Warren  19681,  A l though  

i t  may n e v e r  be u n d e r s t o o d  s p e c i f i c a l l y  why t h i s  o c c u r r e d ,  

i t  is i m p o r t a n t  t o  i n v e s t i g a t e  t h i s  p r o b l e m  i n  o r d e r  t h a t  a 

clearer r e c o n s t r u c t i o n  of t h i s  p o r t i o n  o f  New World p r e -  

history c a n  be f o r m u l a t e d ,  
- -  - - - - - - - -  

T h e r e  is z u l t i d i s c i p l i n a r y  evidence i n d i c a t i n g  t h a t  

many a r e a s  of HZrth America e x p e r i e n c e d  warming t r e n d s  of  
# 

v a r y i n g  i n t e r v a l s  and  i n t e n s i t i e s  d u r i n g  t h e  Ho locene ,  and  



PRIMARY STUDY AREA 

Figure 1. San Diego Cwnry study area 
-- - 



4 Calrfm1a 1s II L a 

as a chronological term and does not refer to a landscape or 

ecological description. Although changes in climate cannot 

presently be proven as the unequivocal causative factor for 

the, diversification or displacement of prehistoric cultural 

traditions, an analytic approach with this focus is warrant- 
d 

- - 

ed. That is, a climatic change that would initiate a shift 

in the biotic and geophysical environment might be shown to 

influence or regulate cultural responses within ecological 

I 
ascertaining what ;degree -of climatic change occurrgd, but 

also how this change would influence a restructuring of 

adaptive behavior of human populations in a given region. 

This report inve-stigates the factors that may explain the 

change in cultural tradition from the Paleo-Indian San 
-- - -- -- - -- - 

Dieguico to the Archaic La Jolla. This discontinuity may 

reflect an adaptation by an existing population to changing 

environment, a response to other stimuli, a combination of 

these factors, or possibly the two traditions represent dis- ' - 
crete populations. 



I t  is n e c e s s a r y  t o  e l u c i d a t e  t h e  d e g r e e  o f  climatic 

c h a n g e  t h a t  o c c u r r e d  i n  s o u t h e r n  C a l i f o r n i a  be tween  8 ,000  -, 

7 ,000  B.P. and  t h e n  to h y p o t h e s i z e  w h e t h e r  t h e  cl'imatic 

c h a n g e  w a s  o f  s u f f i c i e n t  m a g n i t u d e  to  be t h e  p r i m a r y  . c a u s e  

of t h e  r e o r g a n i z a t i o n  of s ~ b s l ' s t e n c e  a n d  social  p a t t e r n s  o f  
+- 

t h e  San  D i e g u i t o .  I f  it was, o n e  i m p o r t a n t  c o n s i d e r a t i o n  

p e r t a i n i n g  t o  t h e  mechanism o f  c u l t i r a l  a d a p t a t i o n  is to  

*kt-- an€E~&Iz tF  
'--- P*' accora-cF-- 1f -m-d- -=--:-- ==== =z =--= 

1 changes were a c t u a l l y  perc iyed  by a con temporaneous  human 

p o p u l a t i o n .  I t  must  a l s o  be b o r n e  i n  mind, as Wig ley ,  

Ing ram and Farmer (1981:6)  h a v e  emphas i zed :  

"When r e c o n s t r u c t i n g  a r e c o r d  o f  p a s t  c4imate 
fop a - p a r t i c u l a r  r e g i o n  i t  is n o t  s u f  f  i - c i e n t  
simply to  g r o u p  t o g e t h e r  any  i n f o r m a t i o n  f r o m  

mublis- -- -- -- 

i m p o r t a n t  q u e s t  i o n s  c o n c e r n i n g  d a t a  a c c u r a c y ,  
c o n s i s t e n c y  a n d  r e l i a b i l i t y  t h a t  m u s t  be con-  
s i d e r e d  b e f o r e  any  s y n t h e s i s  can be per- 
formed,  " 

T h e r e f o r e  a- r e s e a r c h e r  c a n n o t  e a s i l y  demonst  rate t h a t  c l i m a -  

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

t i o n ,  o n l y  t h a t  it m i g h t  h a v e  been  a c o n t r i b u t i n g  or l i k e l y  

f a c t o r ,  Every  observable n r a n i f e s t a t i o n  o f  a  p a r t i c u l a r  c u l -  

ture must  be we ighed  a n d  s c r u t i n i z e d  b e f o r e  any  h y p o t h e s e s  
- - - - - - -- - -- - . - - - - - - - -- 

c o n c e r n i n g  t h i s  problem cain be advanced .  

A l though  mch e , v i b e n c e  o f  past climatic c h a n g e  is con-  

tained w i t h i n  t h e  l o n g  g e o l o g i c a l  r e c o r d ,  and some response 
, 

- - --- -- 

times t a k e  a s  l o n g  as 100,000  y e a r s  e l o u d  1 9 7 8 ) ,  only a 



f r a g m e n t  of t h i s  e v i d e n c e  c a n  be u s e d  .by r e s e , a r c h a r s  t o  
- 

1 

s t u d y  c h a n g e s  t h a t  o c c u r r e d  w i t h i n  t h e  l a s t  1 0 , 0 0 0  y e a r s .  

T h e r e f o r e ,  v a r i a b l e s  o t h e r  t h a n  g e o l o g i c a l  become i m p o r t -  1 

a n t .  The p r i m a r y  a p p r o a c h  i n  t h i s  r e p o r t  w i l l  be to  corre- 

l a t e  t h e  proxy d a t a  a p p l i c a b l e  t o  climatic c h a n g e  ( p o l l e n  

r e m a i n s ,  l a k e  and  m a r i n e  s e d i m e n t s ,  tree r i n g s  a n d - t r e e  l i n e  
L 

- -  - 

e l e v a t i o n s ,  -1 c f i r s t r i b u t i o n s  and r e m a i n s ,  isotopic f l u c - - -  , - 

t u a t i o n s ,  e tc .  1 w i t h  d a t a  f  roni t h e  a r c h a e o l o g i c d l  record 

p e r t a i n i n g  t o  c u l t u r e .  C o r r e l a t i o n s  of  t h i s  n a t u r e  have  
-. 

 be^-^-^+ - .  f 1 9 7 5  1 ,- ----- -- 

-- 

,(1980), B u t z e r  ( f 9 7 8 ) ,  Clark (19651,  Evans (19751,  Mackey 

a n d  Ho lb rook  ( 1 9 7 8 ) ,  P a u l s o n  (19761, a n d  Shaw: ( 1 9 7 6 ) ,  a l l  

w i t h  v a r y i n g  d e g r e e s  o f  a p p l i c a t i o n .  
-- - 

The p a l e o e n v i r o n m e n t a l  r e c o n s t r u c t i o n  u n d e r t a k e n  i n  t h e  
. , 

p r e s e n t  s t u d y  is s i m i l a r  i n  m e t F t o  t h a t  advanced  by 
. 

Kutzbach  (19751,  b y t  w i t h  o f  o t h e r  y a r i a b l e s .  

T h i s  report is c o n c e r n e d  w t h e  i n t e r p r e -  ' 1 
3 

t a t i o n  of s y n o p t i c  a n v i r o n m e n t a l  p a t t e r n s  i n  term of  f l u c -  1 
1 

t u a t i o n s  i n  t h e s e  c l imat ic  v a r i a b l e s .  The a r c h a e o l o g i c a l  
.& 

e v i d e n c e & p f i e d  i n  t h e  i n v e s t i g a t i o n  is d e r i v e d  f r o m  l i ter- 

: a t u r e  a n d - f i e l d  work p e r t i n e n t  t o  t h e  s t u d y  o f  r e g i o n a l  v a r - '  
i 

i a t i o n  i n  p a t t e r n s  of c u l t - u r a l  and  c . l i m a t i c  change .  8 

D e s p i t e  a substantial aff~luntaf prdous-&--- ---- 
d i f f i c u l t i e s  have  a r i s e n  i n  r e a c h i n q  aqreed-upon i n t e r p r e t a  - 

- -- - 

" F i o n s  of  t h e s e  changes .  F o r  example ,  g e n e r a l i z a t i o n s  t h a t  
a 

d e f i n e  c h a n g e s  o v e r  l a r g e  c o n t i n e n t a l  a r e a s  t e n d  t o  o b s c u r e  ' 
- - - - - - - - - - - - - - - 

i n d i v i d u a l  v a r i a t i o n  o c c u r r i n g  c o i n c i d e n t a l l y  i n  r e s t r i c t e d  



local e n v i r o n m e n t s .  I t  i s  'expected t h a t  .this problem w i l l  
-- - -- 

be somewhat a l l e v i a t e d  by evidemice presented i n  t h i s  report. 
ae=- 



I n  t h e i r  r e p o r t  on p o s t g l a c i a l  c l imat ic  c h a n g e  pub-. 

l i s h e d  i n  1965,  Baumhoff a n d  B e i z e r  ( i n  K a l d e n b e r g  1982: 271 

0-rved t h a t  - t h e r e  is no  c o n s e n s u s  c o n c e r n i n g  t h e  ch rono-  

l o g y  f o r  e n v i r o n m e n t a l  c h a n g e , "  S i n c e  t h a t  ti.= numerous 

s t u d i e s  df paleatemperature - v a r i a t i o n ,  and c o n s e q u e n t  i a f  

. e n v i r o n m e n t a l  t r a n s f o r m a t i o n s  have  been c a r r i e d  o u t .  
L 

7 T h e  a v a i l a b l e  d a t a  p e r t a i n i n g  t o  Holocene  c l i m a t i c  ,. 

I c h a n g e s  i n  s o u t h e r n  C a l i f o r n i a  _haye not heenfuLly_s-- - 

s i z e d ;  however  t h e r e  is s u f f i c i e n t  e v i d e n c e  t o  allow p a r t i a l  

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

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

(1978:29) stresses t h a t :  
#' 

r ' I ndeed  Holocene paleuclimatic data are 
a l r e a d y  s u f f i c i e n t l y  numerous and  

- reliX6IerZ3thi t s y n o p t i c  ~ o ~ r u c t i b n s ~  
tire i n t e r v a l s  o f  1 , 0 0 0  or 2,000 y e a r s  a r e  
now b e i n g  a t t e m p t e d , .  

T h e r e  s e e k  to  be l i t t l e  d o u b t  t h a t  a va r r a ing /d ry ing  
, 

t r e n d  known v a r i o u s l y  a s  t h e  A l t i t h e r m a l  ( A n t e v s  19531 ,  

H y p s i t h e r m a l  (Deevy a n d  F l i n t  l 9 5 7 ) ,  or X e r o t h e r m i c  (Axelrod 

1 9 8 1 ) ,  o c c u r r e d  d u r i n g  t h e  e a r l y  H i d d l e  Holocene  and  h a s  not ./- 
been  e q u a l l e d  i n  i n t e n s i t y  s i n c e .  For  t h e  p u r p o s e  of  c o n t i -  

n u i t y  i n  this r e p o r t ,  t h e  d u r a t i o n  o f  c l i m a t i c  optimbm w i l l  
- -- - - - - - - - - -- P - - - -- - - -- - - - -i 

be r e f e r r e d  to as t h e  Thermal Maximum., There is some d i f f i -  
- - --- - 

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

and  o s c i l l a t e d  i n  s p e c i f i c  c o n t i n e n t a l  areas. 



Almost  a q u a r t e r  o f  a  c e n t u r y ' a g o ,  Hubbs (1960:105) 
- - - - - -- 

h y p o t h e s i z e d  tha t : ,  
? 2 

-', 
- " F l ~ t c t u a t i o n s  i n  a r i , d i t y  d u r i n g  R e c e n t  time r s  

seem t o  have a f f e c t e d  coastal  r e g i o n s  a n d  
o f f s h o r e  i s l a n d s ,  as w e l l  as t h e  i n t e r i o r  o f  
w e s t e r n  N o f t h  America, And a t  least some of  
t h e  c h a n g e s  w e r e  i m l t a n e o u s  i n  t h e  d i v e r s e  3 r e g i o n s .  ' 

R e c e n t  e v i d e n c e  v e r i f i e s  that Hubbs ' h y p o t h e s i s  w a s  a c c u r a t e  
* 

and  is i n c r e a s i n g l y  s u p p o r t e d  as i n t e r p r e t a t i o n s  axe r e f i n e d  

f o r  l o c a l  regions?.  

C l i m a t o l o g i c a l  and p a l e o e c o l o g i c a l  r e s e a r c h  hgs  been 
Y, - - - -  - - - -  - - - - - - - - -- --- - - - 

s u c c e s s f u l  t o  t h e  e x t e n t  t h a t  a g e n e r a l  o v e r v i e w  o f  t h e  
. - 

Thermal  Maximum c a n  now be e s t a b l i s h e d  f o r  s o p t h e r n  

.-A C a l i f o r n i a ,  

It h a s  been n o t e d  by ~ a r t a g l i a  (1976:28) " t h a t  t empera -+  

ture is t h e ' m o s t  i m p o r t a n t  s i n g l e  f a c t o r  i n  l i m i t i n g  t h e  

r e s p o n s e s  t o  climatic c h a n g e s  h a v e  p r o v i d e d  a n  i m p o r t a n t  

means of a s s e s s i n g  the  h is tor ies  of  p a l e o c l i w a t e s .  An c= 

i m p o r t a n t  c o n s i d e r a t i o n  i n  t h e  s t u d y  o f  t h e s e  r e s p o n s e s  is 

to  c o r r e c t l y  i n t e r p r e t  c h a n g e s  i n  abundance  and  d i s t r i b u t i o n  

o f  f o s s i l  o r g a n i s m s .  As Fqrd (1982 :S l )  his d i s c u s s e d :  

"If f o s s i l  r e m a i n s  c a n  be i d e n t i f i e d  w i t h  
modern s p e c i e s  whose t o l e r a n c e  l i m i t s  are 

.known, t h e  d e d u c t i o n s  c o n c e r n i n g  t h e  p r e v a i l -  
i n g  c l imat ic  c o n d i t i o n s  ( e s p e c i a l l y  tempera- 

- - - - - - - - - - - - - - 
ture) i n  earliet-t  imes m y  3% p o s s i b I e o f ~ ~  

t h e  Holocene  is i m p l i e d  by c h a n g i n g  f r e q u e n c i e s  a n d  t y p e s  of  



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

s e d i m e n t s  f r o m  s o u t h e r n  C a l i f o r n i a ,  H e  p o i n t s  o u t  t h a t  t h e  
#' 

a p p e a r a n c e  of s u b t r o p i c a l  r a d i o l a r i a ,  .co-encing ca, 8 ,000  

B . P . ,  e x h i b i t s  a warmer s e a  s u r f a c e  
y' 

'. p r e v i o u s l y  e x i s t e d .  S i n c e  c h a n g e s  

t u r e s  a r e  v e r y  c l o s e l y  c o r r e l a t e d  
i 

l a n d  a r e a s  mst  h a v e  been s i m i l a r l y  a f f e c t e d .  I 
S u b s e q u e n t l y ,  P i s i a s  11979) p r o j e c t e d  h i s  d a t a  i n t o  

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

for t h e  C a l i f o r n i a  B o r d e r l a n d  - c o a s t a l  s t r i 3 f S a n t a  B a r b ~ a  
- - - - -  

i 
t o  S a n  Diego ,  F i g u r e  2 )  wh ich  i n d i c a t e d  . a  s h a r p  i h c r e a s k i n  

t e y p e r a t u r e  f rom ca. 7,400-7,200 B.P. T h i s  was i n t e r p r e t e d  

a s  a rise i n  t h e  a n n u a l  F e b r u a r y  - land  t e m p e r a t u r e  f rom 16* 

t o  25OC ( F i g u r e  3 1 ,  and  r e p r e s e n t s  t h e  optimum p e r i o d  o f  

a r i d i t y  i n  t h e  Holocene .  The e v i d e n c e  r e l a t i n g  t o  sea water 

( 1 9 8 1  1. Oxygen i s o t o p i c  . a n a l y s i s  of t h e  b e n t h i c  f o r a m i n i -  

f e r a l  s p e c i e s  U v i q e r i n a  ' p e r e q r i n a  was p e r f o r m e d  on m a r i n e  3 

s e d i m e n t  cores f r o m  T a n n e r  B a s i n ,  150  km west of  t h e  San  

Diego  C o a s t  ( F i g u r e  4 ) .  From 80-18 v a l u e s  it w a s  e s t i m a t e d  
I 

- t h a t  'ar$ i n c r e a s e  i n  t h e  m a n  s u r f a c e - w a t e r  t e m p e r a t u r e  of 

5+.8OC - o c c u r r e d  f rom n e a r  t h e  e n d  o f  t h e  W i s c o n s i r i f a . i a -  

t i o n  t o  t h e  Ho locene  The rma l  Maximum a t  a b o u t  7,500 y r ,  
- - - ------  - - - 

B.P." {Kahn e t  al. f981:4891, T h i s  a s s e s s m e n t  w a s  p o s s i b l e  . 
- -  - 

b e c a u s e  t h e  r a t i o  o f  t h e  oxygen i s o t o p e s  (0-18/0-16) em- , 

p l o y e d  i n  t h e  s k e l e t a l  deve lopmen t  of f o r a m i n i f e r s  is water 
A 

t e m p e r a t u r e  d e p e n d e n t .  
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Figure 2. California Continental Borderland 
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figure 3. Mean February Paieoternperatum 
( f r o m  Pisias 1979 : 377) 
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figure 4. Map Showing Tanner Basin Core Location 
( from Kahn, Oba and Ku 1981 : 486) 



R e c e n t  s t u d i e s  o f  p l a n k t o n i c  foraminiferal populations 
- 

h a v e  d e m o n s t r a t e d  t h a t  t h e  c o i l i n g  d i r e c t i o n  of G l o b i g e r i n a  - 
pachyderms is d i r e c t l y  d e p e n d e n t  upon  water t e m p e r a t u r e  

( K h e r a d p i r  1 9 7 0 ) .  - C o l d  water. s p e c i m e n s  t e n d  to coii i n  a 

left { s i n i s t r a l  f d i r e c t i o n  w h i l e  t r o p i c a l  a n d  t e m p e r a t e  pop- 

u l a t i o n s  c o i l  i n  a r i g h t  ( d e x t r a l )  m a n n e r .  T a r t a g l i a  (1976) 

maintains t h a t  a p p r o x i m a t e l y  98 p e r c e n t  of a f o r a m i n i f e r a 1  

p o p u l a t i o n  r e s i d i n g  i n  e x t r e m e  o c e a n  t e m p e r a t u r e  ranges  

f 1 .e .  w a r n  v s .  -1) w i l l  e x h i b i t  c o i l i n g  o r i e n t e d  i n  t h e  

d i r e c t  i o n  c o r r e s p o n d i n g  t o  khe w a t e r  t e m p e r a t u r e  La w h i c h  ik -- 
w a s  e x p o s e d .  A p a l e o t e m p e r a t u r e  i n c r e a s e  i n  t h e  s u r f a c e  

w a t e r  a d j a c e n t  t o  t h e  s o u t h e r n  C a l i f o r n j a  coast was i l l u s -  
* 

trated f o r  t h e  l a t e  P l e i s t o c e n e  and H o l a c e n e  e p o c h s  f r o m  t h e  

c o i l i n g  r a t i o  of N e o g l o b o q u a d r i n a  p a c h y d e n n a .  A s  d e t e r m i n e d  

' f r o m  T a n n e r  & s i n  core samples, a b o u t  l 5 , U U C l  years ago 
- - - -- - - -- - - -- 

a p p r o x i m a t e l y  9 0  p e r c e n t  o f  t h i s  species w a s  s i n i s t r a l l y  

c o i l e d .  As the surface o c e a n  water warmed d u r i n g  t h e  

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

by 7 , 5 0 0  B.P. v i r t u a l l y  a l l  ~f t h e  s p e c i m e n s  were d e x t r a l l y  

c o i l e d  (Kahn e t  a f .  l 9 8 l t $ 8 6 f .  T h i s  i n d i c a t e d  a c o n s t a n t  

t e m p e r a t u r e  i n c r e a s e  u n t  i 1 a peak w a s  r . eached  a p p r o x i m a t e l y  
f' 

7 , 5 0 0  y&s ago ( F i g u r e  5 ) .  ' 

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

? r ~ d u c t i v i t y  w h i c h  va ry  a c c o r d i n g  t o  t e m p e r a t u r e ,  o c e a n i c  
- - -  -~ 

C 

c i r c u l a t i o n  a n d  n u t r i e n t  l e v e l ,  are v a l u a b l e  f o r  r e c o n -  

structing p a l e o t e m p e r a t u r e s .  Mar ine  s e d i m e n t  cores t h a t  

yere s e c u r e d  f r o m  t h e  B o r d e r l a n d .  a r e a  -of S a n  D i e g o  C o u n t y  

/ 
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Figure 5. Coding ~ a i i o  of G/obpadrir'napachydelll~il 
(Modified from Khan et al. 1981 :487) 



a n d  n o r t h e r n  Ba j a  C a l i f o r n i a  seem k~ & l e r ? t 4 j a r @ n t  
d 

t e r r e s t r i a l  c l imat ic  e v e n t s  o f  t h e  Holocene .  A f t e r  e v a l u -  

a t i n g  t h e  core e l e m e n t s  G o r s l i n e  and  P r e n s k y  (1975 :149)  

r e p o r t e d  t h a t :  

I - "Rad ioca rbon  d a t i n g  ... h a s  s u g g e s t e d  t h a t  
t h e  c a r b o n a t e  maximum i n '  t h e  t opmos t  h i g h -  
c a r b o n a t e  l a y e r s  [ o f  m a r i n e  c o c e s ]  p r o b a b l y  

- 

o c c u r r e d  a b o u t  . . . 7 ,000  y r  B.P. and may 
correlate w i t h  the H y p s i t h e r m a l  i n t e r v a l  - 
o r i g i n a l l y  d e f i n e d  a s  a time when t e m p e r a -  
t u r e s  were p o s s i b l y  warmer." 

C o n c u r r e n t  w i t h  this c a r b o n a t e  i n c r e a s e  t h e r e  is a  maximum 

ef foramkniferai abtrfidance p e r  gram o f  d r y  s e d i m e n t  which  

also a t t e s t s  t o  warming te rnpera t ,u res  a t  ca. 7,500-7,000 

B.P. ( ~ o r k l i n e ~ d  P r e n s k y  1975 ;  Johnson  1 9 7 7 ) .  G o r s l i n e  

a n d  P r e n s k y  ( p .  150) d o  n o t  sk r ic t ly  a d h e r e  to  t h e s e  d a t e s  

a n d  s u g g e s t  t h a t  " t h e y  may w e l l  p r o v e  t o  be as  much as 1 , 0 0 0  

years e a r l y  or late." C o n s i d e r i n g  t h e  r e s p o n s e  t i m e  t h a t  
~ - - -  ~ 

may have  k e ' n  n e c e s s a r y  f o r  m a x i m i z a t i o n  of  th-e s e d i m e n t  
3 

componen t s ,  t'he o n s e t  of t h e  Thermal  Maximum migh t  be p l a c e d  4 
f 

a s  e a r l y  a s  8 , 0 0 0  B.P. By c o r r e l a t i n g  r a d i o c a r b o n  d a t e d  

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

f o r a m i n i f  e r a 1  abundance ,  K h e r a d p i r  ( 1 9 7 0 )  h a s  d e m o n s t r a t e d  a 

p o s t - p l e i s t o c e n e  warming t r e n d  which  i n d i c a t e s  a peak a t  

ca.  7 ,500  B.P. [ F i g u r e  6 ) .  
a 
L - 

- 
4 

S a n t a  Barbara Basin Cp- 74' 4 e z w n s t r a t e d  t h a t  i" 
-- * , 

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

p l a n t  cormnunit ies o c c u r r e d  ca. 8,000 B . P .  Contemporaneous  

. w i t h  t h i s  c h a n g e  t h e r e  is i n d i c a t e d  a  g e n e r a l  d e c r e a s e  i n  
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Figure 6. Perm- of Cakium Carbonate and Planktonic Fonminiferai numbers. 
(From Kherastpir 1970: 105) 



OCEAN 

Figure 7. Santa Barbara Basin Area 



p o l l e n  - d e p o s i t i o n  -- which -- - s h e  -- a t t r i b u t e s  t o  being I p a r t l y  ao 

a r t i f a c t  o f  t h e  s y n c h r o n o u s  i n c r e a s e  i n  h e r b  and,  s h r u b  f re- 
tf - 

q u e n c i e s u  ( H e u s s e r  .1978:676) .  T h i s  a l s o  i n d i c a t e d  t h a t  p i n e  

f o r e s t  was g e n e r a l l y  r e p l a c e d  o by^ woodland and  c h a p a r r a l .  

These e v e n t s  a r e  assumed to  h a v e  c o i n c i d e d  w i t h  a warming 
u, 

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

grams which  i l l u s t r a t e  a c h a n g e  i n  t h e  p r e c i p i t a t i o n / e v a p o -  

r a t i o n  r a t i o  ca. 7,800 B.P. 

P a l e o c l i m a t i c  e v i d e n c e  also - i n d i c a t e s  t h a t  woodland  or 
- - - - - - - 

f oezst p+zme -t3tes e c k s f e d  t m f 5 X  ca. % , O m - y e a r s  a g o  

i n  areas t h a t  are t h e  m d e r n  h o t  d e s e r t s  o f  s o u t h e r n  C a l i -  

f o r n i a .  The c o n i f e r  p a l e o b o t a n i c a l  record of L u c e r n e  V a l l e y  

( ~ i g u r e  8 )  , d e n o t e s  t h a t  a cool, m o i s t  climate p e r s i s t e d  ' 
I .  

u n t i l  7,800, B.P. a n d  an " a r i d  desert e n v i r o n m e n t  a p p a r e n t l y  

d i d  n o t  o c c u r  i n  t h e  study area u n t i l  a f t e r u  this time' (King- 
~ - - - ~- 

- 

1976:1033. A c c o r d i n g  t o  Van Devender  a n d  S p a u l d i n g  (1979:  

7 0 6 )  the e n d  of the e a r l y  Ho locene  wood lands  i n  s o u t h e a s t e r n  

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

6. ' a p p e a r s  t o  h a v e  been a  r a p i d  w i d e s p r e a d ,  s y n c h r o n o u s .  e v e n t  

about 8,000 y e a r s  B.P.' P a c k r a t  middens  i n d i c a t i v e  o f  mod- 

ern desert v e g e t a t i o n  become common a f t e r  t h i s  t i m e .  A t  

N e w b e r r y  Cave, s o u t h - c e n t r a l  C a l i f o r n i a ,  middens  o f  u r i n i - .  

a r i d  climate - - were - - C-14  dated U 7 , 4 0 0  +150 -- - 

Van Devender  and  S p a u l d i n g  ( p .  7021 h y p o t h e s i z e  t h a t  s o u t h -  

e r n  C a l i f o r n i a  f l o r a l  eorara~lni - ties 'appear t o  have  r e s p o n d e d  

quickly t o  c l i m a t i c  c h a n g e s  compared to  t h e  g r a d u a l  . r e s p o n -  

- 1 8  - - 
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ses of c e n t r a l  a n d  eastern U n i p d  States  forest c o m u n i -  
- - - - -- 

- 
ties.' I t  is a l s o - n o t e w o r t h y  - ,  t h a t  G o r s l i n e  and Pao 

r1976:103 f o u n d  t h a t  T r a n s i t i o n  f rom cold to  warm c y c l e s  is 

r e l a t i v e l y  a b r u p t ,  w h i l e  d e t e r i o r a t i o n  f tom w a d  *to c o l d  ' 

a p p e a r s  t o  ?x? a more g r a d u a l  p r o c e s s  . . . " T h i s  was 

. c o n c l u d e d  t h r o u g h  h i g h  r e s o l a i o n  s t u d i e s  of s o u t h e r n  C a l i -  
I\ - 

fornia , B a s i n  sedimentation y e h t e d  to  c l i m a t i e - o c e a n a g r a p h i c  A 

changes. - 
Adam ( 1 9 6 7 )  r e p o r t e d  t h a t  t h e  h i g h  S , i e r r a  of C a l i f o r n i a  

0 

a p ~ a r e n k l y  e x p e r m  a gostgL&itL ~-Lhatk -C- as - - 

e v i d e n c e d  by t h e  p o l l e n -  r e c o r d .  I n  a  s t r a t i g r a p h i c  s e q u e n c e  

f rom Osgood Swamp, o b s e r v e d  f r e q u e n c i e s  o f  A r t e m i s i a  p o l l e n  

become min ima l  w h i l e  ericaceae d i s a p p e a r  e n t i r e l y  a t  a  cer- 

t a i h  i n t e r v a l  ( F i g u r e  9). Adam (1967 :289)  s ta tes  t h a t  
0 

'Because of t h e i r  prominence i n  the e a r l y -  p s t g f  acial and ,  
-- - -- - - - L--- 

i n  some cases, t h e  L i t t l e  Ice Age, I c o n s i d e r  h e s e  t a x a  t o  4 f l ,  
L- 

be indicators of cool c o n d i t i o n s . '  A l s o  a l n u s ,  which is 

i n d i c a t i v e  o f  w a r m ,  dry summers a p p e a r e d  a n d  drarnat  i c a l l y  
b 

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

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

t e x t ,  n e a r l y  midway be tween  a s u s p e c t e d  Hazama Ash l a y e r  
F 

- 
1 

Ica.' 6 ,600  B.P.) a n d  a r a d i o c a r b o n  d a t e  of 9,900+800 B.P. - 
. R e l a t i n g  t o  A d a m ' s  d a t a ,  Johnson  (1977:175)  s u g g e s t s  Y h = t  - --- L 

- 
r_ 

t h e  coastal a r e a  was s i m i l a r l y  a f f e c t e d "  by t e m p e r a t u r e  
- - -- - - - 

i n c r e a s e s  a s  is e v i d e n c e d  by t h e  c o n c u r r e n t  climatic m a r i n e  

record of  the coastal B o r d e r l a n d .  

I f  c e r t a i n  q u a l i f  i c a t  i o n s  are o b s e r v e d ,  past c h a n g e s  i n  

- 20 - 
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t r e e l i n e  l e v e l s  c a n  be i n t e r p r e t e d  i n  terms of -- c l i m a t i c  - - - var- - - - - - - - A 

i a t i o n .  LaMarche t 1 9 7 3  1 r e p o r t e d  t h a t  a n c i e n t  t r e e - l i n e s  of  . 

P i n u s  l o n q a e v a  h a v e  been  f o u n d  150m i n  e l e v a t i o n  abdve  t h e  
-" 

p r e s e n t  t r e e l i n e '  i n  t h e  Whi te  Mounta ins  of  s o u t h - c e n t r a l  . . 

C a l i f o r n i a .  S t a n d i n g  s n a g s  a n d  o t h e r  r emnan t s  o f .  t h e s e  
% 

s p e c i m e n s  were r a d i o c a r b o n  d a t e d  and  were found  t o  r e p r e s e n t  

trees e s t a b l i s h e d  b e f o r e  7,,400 B.P. S i n c e  t r e e - l i n e  move- 

ments a r e  s e n s i t i v e  t o  warm s e a s o n  t e m p e r a t u r e s  and c o n s i -  

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

behind C ~ J H M ~ ~ C  f Ukeat ie~s"  { L a r e h e  f933:gSB) , ttre hey-  - - 

-a 

d a y  of a warming t r e n d  may have  o c c u r r e d  a hundred  or more - 
y e a r s  p r e v i o u s  t o  t h e  r e s p o n s e ,  p o s s i b l y  b e f o r e  7 , 5 0 0  y e a r s  

ago.  . 
Axe l rod  ( 1981: 851) s u g g e s t s  t h a t  a Holocene  warming 

t r e n d  which  he r e f e r s  to  as t h e  Xerottermic ( =  H y p s i t h e m a l )  
- - 

is s u b s t a n t i a t e d  by t h e  r e c e n t  p a l e o e c o l o g i c a l  e v i d e n c e  and  

a t ha t  " t h e s e  d a t a  s u p p o r t  d i s t r i b u t i o n a l  e v i d e n c e  t h a t  more 

a r i d ,  i n t e r i o r  woody t a x a  s p r e a d  i n t o  t h e  c o a s t a l  s t r i p  of  

s o u t h e r n  C a l i f o r n i a ,  as w e l l  a s  n o r t h w a r d  i n  t h e  C o a s t  

Ranges d u r i n g  t h e  X e r o t h e r m i c , "  A x e l r o d  d e f i n e s  t h e  Xero- 

t h e r m i c  a s  t h e  d r y i n g  p e r i o d  commencing ca. 8 ;000  B.P. 
1 

T r e e  r i n g  a n a l y s e s  are i m p o r t a n t  f o r  c l i m a t  r e c o n -  + 
s t r u c t i o n s  b e c a u s e  t h e  a n n u a l  g rowth  r i n g s  refleetian 

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

r i a .  U n f o r t u n a t e l y , .  t h e r e  is no d e n d r o c l i m a t i c  h i s t o r y  

a v a i l a b l e  f o r  C a l i f o r n i a  b e f o r e  7 ,484  y e a r s  a g o  ( P e r g u s o n  
- - 

1 9 7 0 ) .  T h i s  p r o h i b i t s  the p o s s i b l e  d e t e c t i o n  of  a p a t t e r n  



of i n c r e a s i n g  a r i d i t y  before t h i s  t i m e .  

A l t h o u g h  C l e a r  Lake, C a l i f o r n i a ,  is n o t  s i t u a t e d  i n  t h e  

i m m e d i a t e  r e g i o n  of s t u d y ,  some d a t a  were g a t h e r e d  &re 

which  upon a n a l y s i s  r e v e a l e d  a c h r o n o l o g y  of v a r y i n g  

H o l o c e n e  g r o w t h  rates o f  f i s h  species ( C a s t e e l ,  Adam and  

S ims  1 9 7 7 )  which  m i g h t  be i n d i c a t i v e  of s o u t h e r n  C a l i f o r n i a  

p a l e u c l i m a t e .  C a s t e e l  st al. fp. 1 3 3 )  s u g g e s t  t h a t  t h e  

' p a t t e r n s  o f  g r o w t h  p r o b a b l y  r e f l e c t  c h a n g e s  i n  climate" 

b e c a u s e  of  d e p e n d e n c e  upon t e m p e r a t u r e .  S i n c e  f i s h  a r e  

poikilotherms their nehafxr_L&zt ztwy be e x p e e k &  to vary with - 

t h e  e f f e c t i v e  t e m p e r a t u r e  of t h e i r  e n v i r o n m e n t .  

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

t r a s k i  Gibbon$. w e r e  d e r i v e d  f r o m  s c a l e  a n u l i  by u s i n g  empi r -  - 
i c a l  r e g r e s s i o n  of  f i s h  l e n g t h  on s c a l e  r a d i u s  a n d  t h e n  

1 

2 
e x t r a p o l a t e d  i n t o  g r a p h i c  c u r v e s ,  The r e s u l t s  i n d i c a t e  a  

- - 

warming t r e n d  c o m e n = i n g  r o u g h l y  7 , 0 0 0  y e a r s  a g o  wh ich  

" m i g h t  & e x p e c t e d  t o  p r o d u c e  a p a t t e r n  o f  g rowth  i n  f i s h  

p o p u l a t i o n s  s i m i l a r  t o  t h a t  shown i n  t h e  c u r v e s w  o f  F i g u r e  

10, C-L, ( C a s t e e l  e t  a l .  f 9 7 4 : 1 4 1 ) ,  T h e s e  d a t a  seem t o  be 

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

I 1967 I a n d  LaMarche ( 1 9 7 3 )  c o n c e r n i n g  i n f e r r e d  t e m p e r a t u r e  
I : 

f l u c t u a t i o n s  of  t h e  Ho locene  i n  t h e  g e n e r a l  r e g i o n s .  - 
3 

3 

A l t h o u g h  s e a  level e l e v a t i o n  c u r v e s  have  been deter- - 1 7 - 
Holocene  of  s o u t h e r n  C a l i f o r n i a  by Cuxray  - 

- - 
4 ' 

O s b o r n e ,  Bot t je r  and Sche idman ( l 9 8 l ) ,  

t h e i r  a p p l i c a t i b n  t o  p a l e o c l i m a t i c  e p i s o d e s  seems n o t  to  be 
r /  

ref i a b l e  y e t  a s  far a s  s h o r t - t e r m  g e o p h y s i c a l  p e r i o d s -  a r e  



OW SCALE 

Figure 13. irblocena growth increzents of 
(from Zastee l ,  A d a ,  and Z h  



"Host sea l e v e l  s t u d i e s ,  however,  l a c k  
p a f e o c l i m a t  i c  d a t a  and t h u s  t h e  r e l a t i o n s h i p  
between sea level and c l i m a t e  f o r  i n t e r v a l s  
of f0,000 to 1,000 y e a r s  remains unclear." 

Sea l e v e l s  w i l l ,  however,  be later d i s c u s s e d  within 

context of a r c h a e o l o g i c a l  r e l e v a n c e .  



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

p o s s i b l y  social  b e h a v i o r  are e v i d e n c e d  i n  the a r c h a e o l o g i c a l  

r e c o r d  o f  s o u t h - c o a s t a l  C a l i f o r n i a  b e g i n n i n g  a p p r o x i r a a t e ' l y  

7,500 years ago. This c u l t u r a l  c h a n g e  is so a p p a r e n t  t h a t  
- - 

- - - - - - -  
- 

some a r c h a e o l o g i s t s  have c o n s i d e r e d  t h e  evidence as repret 

s e n t a t i v e  o f  t w o  s e p a r a t e  c u f t u r a l  t r a d i t i o n s .  As g e n e r a l l y  

r e f e r r e d  to i n  t h i s  report, s o u t h - c o a s t a l  C a l i f  u r n i a  is 
- - - -- --- - -- 

--- 

. d e f i n e d  as t h e  n a r r o w  a r e a  e n c o m p a s s e d  b e t w e e n  P o i n t  Con- 
I 

c e p t i m  i n  t h e  n o r t h  and t h e  M e x i c a n  b o r d e r  i n  t h e  s o u t h  - * 
f 

{Figure 1 1 1 ,  i n c l u d i n g  t h e  c a n y o n s  c u t t i n g  i n t o  the coast a s  

w e l l  a s  t h e  l a g o o n s  a l o n g  t h e  strip. + 

Some o f  t h e  c o n c e p t s  t h a t  are o f  v a l u e  t o  a r c h a e o l o -  
% 

-A g i s t s  i n  t h e  s t u d y  of c u l t u r e  h a v e  h e n  d e f i n e d  by H A  
--- - --- --- -- 

Heizer ( 1 9 7 3 : 2 3 - 2 4 ) .  They  p r e s e n t  t h e  i n t e r p r e t a t i o n  t h a t :  

. 'An a r c h a e o f o g i c a f  c u l t u r e  is a n  a s s e m b l a g e  
of a r t i f a c t s  r e p e a t e d l y  associated t o g e t h e r  
i n  d w e l l i n g s  o f  t h e  same k i n d  w i t h  b u r i a l s  o f  
t h e  same r i te.  The a rb i t r a ry  p e c u l a r i t i e s  o f  
all c f i l t u r a l  t r a i t s  are a s s u m e d  to  be c o n -  
crete expressions of t h e  common social  t radi -  
t i o n s  t h a t  b i n d  t o g e t h e r  a c u l t u r e . '  

An a r c h a e o l o g i c a l  c u l t u r e ,  as a r e p r e s e n t a t i v e  oJ a pre-  

existing social  r e a l i t y  c a n n o t  be r e c o g n i z e d  or i d e n t i f i e d  
- - - - - -- - - - * 

w i t h  or by a s i n g l e  class of a r t i f a c t .  I n  order to i s o l a t e  

eTeSw5nts 07 CUT-iiral c h m e  a r t  i f  a c t  p o p u l a t i o n s  
x -  

recovered f r o m  r e p r e s e n t a t i v e  s t r a t a  must  be large enough 

'L for arry s f q n i f i c a n r  i n t e r n a l  G i s s i r n l l a r i t i e s  t o  be i I l u s -  

?rated  a n d  be c o k l a s i v e .  O t h e r  c u l t u r a l  e l e m e n t s  b e s i d e s  
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s i b l e  must be considered i n  order t o  d i s t i n g u i s h  d i f f e r e n c e s  

be tween  t r a d i t i o n s  a s  g l e a n e d  f rom t h e  a r c h a e o l o g i c a l  * 
r e c o r d .  T a b l e  1 is a s y n o p s i s  of  t h e  a v a i l a b l e  d a t a  o u t -  

l i n i n g  c h a r a c t e r i s t i c  t r a i t s  of t h e  t ' e rmina l  San  D i e g u i t o  

a n d  i n i t i a l  La J o l l a  p h a s e s .  

4.1 E a r l y  ~ u l t u r a i  History 

est c u l t u r e  with i d e n t i f i a b l e  p a t t e r n s  i n  s o u t h e r n  C a l i f o r -  

n i a ,  of which t e c h n o l o g i c a l  a t t r i b u t e s  a r e  the m o s t  e a s i l y  
I ,---- 
--', J ~ b s e r v e d .  The S a n  D i e g u i t o  complex bas been  d e s c r i b e d  as  

r e p r e s e n t a t i v e  of a c u l t u r e  that e x t e n d e d  over a w i d e  a r e a  

from t h e  w e s t e r n  G r e a t  B a s i n  and  A r i z o n a  t o  t h e  s o u t h  c o a s t  
- 

of C a l i f o r n i a  ( D a v i s  1969;  R o g e r s  1966;  Warren 1 9 6 7 b ) .  The 

- c o a s t a l  m a n i f e s t a t i o n  of this complex dates earlier t h a n  

9 ,000  B.P. a s  c o n f i r m e d  by r a d i o c a r b o n  d a t i n g  ( R o g e r s  1966;  

Warren 19661,  b u t  i t  is b e l i e v e d  t o  have  o c c u p i e d  t h e  coast- 

a l  s t r i p  by 11,000 B . P .  {Warren a n d  True 1 9 6 1 ) .  

The San  D i e g u i t o . p o p u P a t i o f i  is p o s t u l a t e d  t o  have 

m i g r a t e d  t o  t h e  coastal  zone  a l o n g  a r o u t e  s o u t h w a r d  t h r o u g h  

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

San D i e g u i t a  flaking a t L r i W  d d i l a r i  ' 
-\ 

r e n  (196?b: ' l68)  a s s e r t s  t h a t  t h i s  coraplex 'is one  

/ 
I 



(10,000?-f,!i'€l0 B . P . )  (7,500-3,500? B.P. ) 

- a b s e n c e  of b u r i a l s  - f l e x e d  b u r i a l s  

- l i t t l e  e v i d e n c e  of m o l l u s c  - many s h e l l  mounds of  f o o d  
e x p l o i t a t i o n  d e b r i s  

- m o s t l y  f e l s i t i c  s t o n e  u s e d  - m o s t l y  q u a r t z i t e s  u s e d  for  
f o t  tool m a n u f a c t u r e -  tool ~nanufUum--  - 

- 

- v e r y  t r a n s i t o r y  o c c u p a t i o n  - m o r e  s & d e n t a r y  s e t t l e m e n t s  , 
si tes  

- g e n e r a l i z e d  h u n t i n g  with - heavy  dependence  upon 
some g a t h e r i n g  - - -  -gathe r i m i n a  -- --- - 

- 

A r t i f a c t s :  A r t i f a c t s :  

- uef f-made b i f a c i a l l y  flaked - l a r g e ,  crude p r o j e c t i l e  
p o i n t s / k n i f e s  p o i n t s  f rare) 

- v a r i e t i e s  o f  s c r a p e r s  - -  r e t o u c h e d  flakes 

- core-choppers /hammers  
- - - -- 

- beach-cobb le  c h o p p e r s  

- c r e s c e n t i c  s t o n e s  - o l i v e l l a  s h e l l  beads 

- p u s h - p l a n e s  - d o u g h n u t  stones ( l a t e  k 1 
t 
i - n o  c o n c l u s i v e  e v i d e n c e  of - heavy  u s e  of m i l l i n g  

4 
i 

m i  l i n g  s t o n e s  s t o n e s  3 

- g r a v e r s  - p e n d a n t s  (rare i n  e a r l y  
p h a s e )  

no e v i d e n c e  of d w e l l i n g  s t r u c t u r e s  
for e i t h e r  t r a d i t i o n  

ji 

-- - -  
- -- 3j 

- - - -  2 
7 

Table 1. C u l t u r a l  t r a i t s  of t h e  San  D i e g u i t o  a n d  La Jol la  
-- 

( F r o m  Cressman 1977;  K a l d e n b e r g  1982; Meighan 1965;  R o g e r s  
1. 1966; Warren 1966)  





of  t h e  most i m p o r t a n t  c u l t u r a l  h n i f e s t a t i o n s  of Early Man 
- 

i n  t h e  w e s t e r n  U n i t e d -  S t a t e s . "  

The  C-14 d a t e  o f  9,640+200 B.P. t h a t  h a s  been  a p p l i e d  - 
t o  t h e  a r t i f a c t  complex  of t h e  Lake Ro jave  c u l t u r e  is 

- 

r e l e v a n t  t o  t h e  i n t e r p r e t a t i o n  of P a c i f i c  C o a s t  S a n  D i e g u i t o  * 

a s s e m b l a g e s .  A s  Meighan (1965~711) h a s  o b s e r v e d :  

- - 

'Lake -3-e-is pmperfy'a Great  Etasin ~hi~, 
but t h e  characteristic artifacts are compar- , --- 
a b l e  t o  t h e  S a n  Dieguito [ t y p e ]  s i t e  a n d  c u l -  
t u r e ,  so t h i s  material a n d  t h e  d a t e  a r e  rele- 

- v a n t  t o  t h e  coastal s e q u e n c e  as w e l l . .  

453ase-d~ . . is - - -1 n f - l k e  -- 

p r e s e n t l y  i n  a  s t a t e  t h a t  c a n  be c a t e g o r i z e d  only i n  a b r o a d  

p i c t u r e .  T h e r e  is much t o  be l e a r n e d  of t h e  e a r l y  c o a s t a l  

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

- ,  t h e  p e o p l e .  The, r e p r e s e n t a t i v e  tool a s s e m b l a g e s  of t h e  ear- 

liest i n h a b i t a n t s  appear to  M e x c l u s i v e l y  l a n d  o r i e n t e d .  
-- 

As Meighan (1965:713) e x p l a i n s  'The earliest 'west C o a s t  

p e o p l e s  ... a p p e a r  t o  h a v e  been  h u n t e r s  w h o  c o n c e n t r a t e d  on 

larger game a n d  had no p a r t i c u l a r  i n t e r e s t  or i n v o l v e m e n t  

with t h e  r e s o u r c e s  of t h e  sea.' Ev idence  i n d i c a t e s  t h a t  it 

was n o t  u n t i l  ca, 7 , 5 0 0  y e a r s  ago when t h e  L a  Jolla c u l t u r e  

was e s t a b l i s h e d  t h a t  a s u b s i s t e n c e  s h i f t  was i n i t i a t e d  which  

r e s u l t e d  i n  a more d i v e r s i f i e d  economy. This is w i t n e s s e d  
Z 

i n  s u b s e q u e n t  - - -- --- La Jolf -- a n  deposi_ts__which-incfde p1;rnt F 

cessing i rep lements ,  a c c u m u l a t i o n  of  s h e l l  middens ,  a n d  
-- -- 

s c a r c e  remains of  marine v e r t e b r a t e s .  

Warren (1967bf h a s  r e d e f i n e d  t h e  S a n  D e i g u i t o  - - complex  

and  subsumed. t h e  Death  V a l l e y  I ,  Lake Mojave, a n d  P l a y a  I 



f 
i . F 

as regional ot t h e  San  D x e g u i t o ,  

AX t h o u g h  t h e s e  complexes are found i n  what  is a m  d e s e r t  

they ;re d i s t i n c t  f rom t h e  'Desert C u l t u r e '  as d e f i n e d  by * 

g r i n d i n g  tools are n o t  a n  e l e m e n t  i n  t h e  earlier com;Plexes, 

B r o t t  (1969) c o n s i d e r s  t h e  San D e i g u i t o  t radi t ion as a 
- -- - - - - - 

- - -- - - -  - -- -- - - 
pattern of_ the Paleo-Indian Stage of the Western E i t h i c  €a- 

T r a d i t i o n  d e s c r i b e d  by Davis (1969). Recen t  e v i d e n c e  sug- 

gests t h a t  coastal  San D i e g u i t o  is suf ' c i e n t l y  d i s t i n c t  t o  
-- -- - - 

- - be - ---- c l a s s i f i e d  s p e c i f i c a l l y  a s  a un  -*?-- de m a ' n i f e s t a t i o n  of  t h i s  

b r o a d e r  Wes te rn  t r a d i t i o n ,  a l t h o u g h  t h e  complex d o e s  n o t  

& n d i c a t e  s t r i c t  coastal  a d a p t a t i o n ,  The e o a s t a l  San  D i e -  

g u i t o  t r a d i t i o n  as  a whole  is i d e n t i f i e d  by t h r e e  phases ;  

each d e f i n e d  by c h a n g e s  i n  tool t e c h n o l o g y  a n d  l o c a t i o n  of  
J 

s i t e s  ( R o g e r s  19661 ,  In q e n e r a l ,  - a l l  p h a s e s  are character - 
---- 

i z e d  by s i g n i f i c a n t  p r o p o r t i o n s  o f  w e l l  made s c r a p e r s  of  

various s h a p e s ,  b i f a c i a f l y  f l a k e d  p o i n t s  a n d  knives, 
* 

s c r a p e r - p l a n e s ,  smaller f r e q u e n c i e s  of  m o d i f i e d  f l a k e s ,  

b o r e r / e n g r a v e r s ,  a n d  c r e s c e n t s .  Warren a n d  T r u e  (1961:275) 

have h ~ o t h e s i z e d  t h a t  S a n  D i e g u i t o  r e p r e s e n t s  a p h a s e  of  a n  - - 

early h u n t i n g  culture, and t h e y  p r o p o s e  t h a t  

'The a r t i f a c t  i n v e n t o r y  argues for a b a s i c -  
ally hunting econony ,  a l t h o u q h  t h e  a r t i f a c t  
&~9e=lag~~s~c%~midsrably different frore - 3 

-U 

4 - - -- - -  - 

p e k e t s  suggest  that t n m t h q  activities were -3 - 
z undertaken, Knives and scrapers a r e  rela- - 2 
iz: 



A 

umerous  whrle dart  p o  
t i v e l y  rare." 

The f r e q u e n c y  o f  t y p e s  t h a t  are assumed t o  be  p r o j e c t i l e  

p o i n t s  decrease t h r o u g h  t i m e  ( K a l d e n b e r g  a n d  E z e l l  1 9 7 4 ) .  

The S a n  D i e g u i t o  k n a p p i n g  t e c h n o l o g y  seeras t o  h a v e  been  e x e -  

c u t e d  t o  t h e  d e g r e e  t h a t  basic cores a r e  p r a c t i c a l l y  non- 

e x 5 s t e M  ;- k h e  seraper-g&ianes,- and hammer-type- twrts fwhi-chp - -  - - : 
- 

w i l l  be l a t e r  d i s c u s s e d )  are v e r y  l i k e l y  the r e s u l t  of 

e x h a u s t e d  cores. T e c h n o l o g i c a l l y  t h e  San  Diegu i t o  complex  

i z S _ w t  ter swb f l . ? k d  "ta-1s tharr t h a t  

o f  t h e  L a  Jo l l a  complex.  The u s e  o f  p r e s s u r e  f l a k i n g  is a 

more common i n  t h e  l a t e s t  p h a s e  o f  San  D i e g u i t o .  The 

s c r a p e r - p l a n e s  o f  t h e  complex a p p e a r  i n  two b a s i c  s i z e s ,  t h e  

s m a l l e r  o n e s  a v e r a g i n g  a b o u t  h a l f  t h e  s i z e  of t h e  l a r g e r  

ones. & r n i n g  the u s e  of this implement  Rogers 11966: 

158) s t a t e d  t h a t  "It is n o t  known i f  s i z e  had a n y  e f f e c t  on  

t h e  f u n c t i o n  o f  t h e  tool." It a p p e a r s  t h a t  t h e  p r i m a r y  

r e g a r d  w a s  t o  fo rm a d e s i r e d  e d g e  a n g l e  o f  a p p r o x i m a t e l y  90 

d e g r e e s .  

T h e r e  is s u b s t a n t i a l  e v i d e n c e  i n d i c a t i n g  that t h e  San 

d i e g u i t o  p e o p l e  h a f t e d  t h e i r  p o i n t / k n i f e  b l a d e s .  Two s p e c i -  

mens of t h e s e  t y p e s  t h a t  w e r e  r e c o v e r e d  f rom t h e  Harris  

t y p e - s i t e  - - i n  - - San  - - p - - Diego - - County  "borepa brwxish-&Jack stain -- 
- 

e a r t i f a c t "  ( E z e l l  
- -  

1977:306). Upon t h o r o u g h  a n a l y s i s  c o n d u c t e d  by S.R. S i l v e r -  

man o f  t h e  Chevron R e s e a r c h  Company a t  La Habra ,  C a l i f o r n i a ,  
- 

it was found t h a t  t h e  s t a i n s  were produced by a r e s i n  s i m i -  



6 f tumen, t s u s  mdicat ing 

t h e y  were hafteb. me to C.U. Warren's work a t  t h e  H a r r i s  

s i t e  a C-14 date o f  9.030+350 - B O P ,  w a s  y i e l d e d  f r o m  t h e  

d e p o s i t  f rom which t h e  a r t i f a c t s  w e r e  recovered, 

Some e v i d e n c e  from s o u t h e a s t e r n  C a l i f o r n i a  (Weide and 

Barker 1974)  i n d i c a t e s  t h a t  a San D i e g u i t o  e l e m e n t  w a s  
- - - - - - - - - 7 -- 

adapted to arid and semi-arid economic areas, and a h i g h l y  

s e a s o n a l  and d i v e r s i f i e d  economic b a s e  is impl ied .  Whether 

this r e p r e s e n t a t i v e  p o p u l a t i o n  g roup  s h a r e d  a n  a f f i n i t y  w i t h  
-- -- - - - -- - - 

- - - -- -- - -- - 
-- 

t h e  c o a s t a l  c o u n t e r p a r t  is n o t  known. 

# 

San D i e g u i t o  s i tes  of the three p h a s e s  i n v a r i a b l y  

f ollw a  p a t t e r n  a c c o r d i n g  to physiogra&hic  zones ( R a f  den- 

y~~ 1982: Rogers 196;). I n  San Diego County. San D i e g u i t o  

I and  11 camps o c c u r  m o s t l y  on r i d g e s  and mesas which framed" 
L 

v a l l e y s  and a r e  a b s e n t  f rom r i v e r  and s t r e a m  margins. San 
-a 

I 

D i e g u i t o  111 p e o p l e  seemed to  have p r e f e r r e d  camping i n  val- 

ley bottoms, r i v e r  channels, and a s s o c f a t e e  low terraces,' 

T h i s  s e t t l e m e n t  p a t t e r n  seems t o  t e m p o r a l l y  c o - r e l a t e  w i t h  

t o p o g r a p h i c a l  a r e a s  t h a t  were i n i t i a l l y  h a b i t a b l e .  and 

o t h e r s  that l a t e r  became h a b i t a b l e  (e.g. r i v e r  c h a n n e l s  and 

v a l l e y  bot toras)  as climate became mre a r i d  and i n t e r m i t t e n t  

d e s i c c a t i o n  of c e r t a i n  w a t e r  c o u r s e s  o c c u r r e d ,  That  is, t h e  
-- -- ---- -- - - - - - - - -- 

settlement pattern that has  Seen s p a t i a l l y  and t e m p o r a l l y  

aocumented ( R o g e r s  1966; Warren 1967b)  seem t o t h a v e  a  
\ 

systematic c o n n e c t i o n  w i t h  g e o l o g i c a l  evidence r e l a t i n g  t o  

The  g e o l o g i c a l  e v i d e n c e  i n d i c a t e s  t h a t  when sea l e v e l s  

- 3 4  - 



a .  or a r a r n a g e s  

and i n t o  t h e  Pacific Ocean,  which was a n  effect of a b u n d a n t  

p r e c i p i t a t i o n  ( C u r r a y  19651,  High d i s c h a r g e  rates created 

f ast-moving streams a n d  s u p p l i e d  local marshes, ponds ,  a n d  

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

and d e c r e a s e d  a v a i l a b l e  m o i s t u r e  were accompanied  by g l a c i a l  
- - - - 

- - - - - - - - - - -  - 

r e t r e a t s  and  sea l e v e l  rise (Shepard 1965). C o n s e q u e n t l y r  

s t r e a m  and  r i v e r  c h a n n e l s  began t o  a c c r u e  a l l u v i u m  f rom 

l e s s e n e d  r u n o f f  f o r c e  a n d  locaf water systems began t o  
n* 

- - -- - - - - - - -- -- -- 

d e s i c c a t e .  P r e s e n t l y  i n  San  Diego County t h e  San Diego,  

Ti j u a n a ,  and R i v e r  s y s t e m s  are m o s t l y  d r y ,  c- 
e x c e p t  i n  t i m e s -  o f  h i g h  p r e c i p i t a t i o n  rates. T h i s  c o n d i t i o n  

i s  l i k e l y  a n a l a g o u s  t o  what t h e  local p o p u l a t i o n  w a s  exposed  

t o  d u r i n g  t h e  impetus of t h e  Thermal Maximum. Changing 

c l i m a t i c  p a t t e r n s  are a l s o  suspected a s  being r e s p o n s i b l e  
- - - - - - - 

f o r  c u l t u r a l  change  o n  t h e  s o u t h - c o a s t  a t  t h e  t e r m i n u s  of 

the Thermal Na&m (Ccabt~ee,  Warren and True 1%3; Raldan- 
4 ,  

f 
berg and Hay 1975). These  c u l t u r a l  &nges  are s p e c i f i c a l l y  

a t t r i b u t e d  t o  s i l t i n g  of l a g o o n s  and e s t u a r i e s  which became 

less a b l e  t o  s u p p o r t  abundant '  m a r i n e  f a u n a l  popu la -  

t i o n s  which  the local i a n h a S i t a n t s  relied upon f a r  so l ong .  

Tht$ change  is understood t o  have had a s i g n i f i c a n t  i m p a c t  
i - - --- 

upon m e  eTisttCng %rot ~c system and Kaldenkrg  and Hay 

'One would e x p e c t  cumvla t  i v e  stress upon 
t h o s e  human p o p u l a t i o n s  a t t e m p t i n g  t o  e x p l o i t  
the-. Asthe-- 
f a c t o r s  of decreased water a v a i l a b i l i t y ,  
lagoon faunal d e p l e t i o n ,  and t h e  rising sea 



- - -  - T e v e l ,  t h e  o l d  e x p l o i t a t i o n  p a t t e r n  would be 
e x p e c t e d  t o  c h a n g e  . . . The e v i d e n c e  f o r  t h e  
e n v i r o n m e n t a l  s t r e s s - i n d u c e d  c u l t u r a l  c h a n g e  
is v e r y  c o n v i n c i n g  ... L a r g e  s h e l l  middens  
c h a r a c t e r i s t i c  of p re -5 ,000  B.P. became 
i n c r e a s i p g l y  scarce a n d  i n l a n d  s e t t l e m e n t  
p a t t e r n s  a l o n g  v e l l - w a t e r e d  d r a i n a g e s  became 
f a r  m o r e  common.' '! 

, A s  r e c e n t l y  as 1 9 7 2  t h e r e  had  been  v e r y  few s t r a t i f i e d  
-- - 

sites- b c a t e c f  w i t h  a San Dregui- to  -component.  TheL Harr l ' s  
L 

s i t e  i n  w e s t - c e n t r a l  S a n  Diego  County is t h e  t y p e - s i t e  f o r  

t h e  coastel m a n i f e s t a t i o n  o f  t h e  San  D i e g u i t o  t r a d i t i o n .  I t  

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

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

With t h e  e x c e p t i b n  o f  t h e  H a r r i s s i t e  a n d  t h e  l o w e r  occupa-  
d 

t i o n  a t  V e n t a n a  Cave,  d e v e l o p m e n t a l  s e q u e n c e s  and c h r o n o l o -  

g i c a l  r e l a t i o n s h i p s  of t h e  S a n  D i e g u i t o  c o q l e x  'have been  
-- -- - -- 

-- 

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

w i t h  r e s p e c t  t o  geomorph ic  f e a t u r e s ,  a  p r e s e n c e - a b s e n c e  
- 

a n a l y s i s  of tool  a s s e m b l a g e p ,  and  t h e  d e g r e e  o f  d e s e r t  fa=- 
n i s h  on imple inents"  ( H u e  1975: l -2) .  With2n t h e  p a s t  d e c a d e  

.some b u r i e d  s i t e s  w i t h  t n t h  S a n  D i e g u i t o  a n d  La Jo l l a  ,compo- 

n e n t s  have  been e x c a v a t e d ,  m o s t l y  t h r o u g h  C u l t u r a l  R e s o u r c e  

Management p r o j e c t s ,  which  h a v e  a f f o r d e d  more t h o r o u g h  and 

conununicat  i o n  - 1983).  - 

I t  a p p e a r s  e v i d e n t  t h a t  t h e  La J o l l a  t r a d i t i o n  is a 

t e m p o r a l  c u l t u r a l  s tage r a t h e r  t h a n  a r e g i o n a l  v a r i a n t  or 

activity f a c i e s  of San D i e g u i t o .  T h i s  is s u b s t a n t i a t e d  by 

- 36 - 



- - 

p o s e d  o v e r  S a n  D i e g u i t o  ( c f ,  K a l d e n b e r g  1 9 8 2 ) .  T h e r e  are no  - 

d o u b t  San  D i e g u i t o  a n d  La Jo l l a  s i t e s  s o u t h  o f  t h e  U n i t e d  

S t a t e s  b o r d e r  t h a t  would y i e l d  m o r e  i n f o r m a t i o n  a b o u t  t h e s e  

t r a d i t i o n s .  However, l i t t l e  work h a s  been  done  i n  t h e  area 

o t h e r  t h a n  t h e  i n i t i a l  s u r v e y s  o f  Malcolm Roger s  f rom t h e  
- - ,  - - - - 

-- 

- 

1930s to t h e  1950s-  More must be known o f  the t e m p o r a l - a n d  - 

t o p o g r a p h i c a l  d i s t r i b u t i o n  of  San D i e g u i t o  s e t t l e m e n t s ,  The 

need f o r  i n t e n s i v e  s u r v e y s  combined w i t h  an  e x c a v a t i o n  s a m -  
- - --  - - -- 

-- - 

pIing s t r a t e g y  t h a t  would a l l o w  ' d i a c h r o n i c  c h a r a c t e r i z a -  

t i o n '  of l i t t o r a l  z o n e s  is o b v i o u s .  I t  is c e r t a i n  t h a t  t h e  

San  D i e g u i t o ,  who c l e a r l y  relied on a somewhat nomadic  l i f e -  

s t y l e ,  had  a more b r o a d l y  d e f i n e d  r e s o u r c e  zone  t h a n  t h e  L a  

. J o l l a  who were p a r t i a l l y  o r i e n t e d  to  a q u a t i c  r e s o u r c e s .  
3 

Al though  t h e  San  D i e g u i t o  seem t o  h a v e  n o t  been  c o a s t a l  
--- 

o r i e n t e d ,  t h e  close p r o x i m i t y  o f  t h e  c o a s t a l  m o u n t a i n s  to  
I 

: 
7 

t h e  sho ;e l ine  ( F i g u r e  1 3 )  p r o b a b l y  l i m i t e d  t h e i r  s e a s o n a l  8 

2 'C 

9 
r; 

r o u n d s  t o  no f a r t h e r  t h a n  t h e i r  h i n t e r l a n d .  A 

1 - 

Al though  R o g e ~ s  (1966) i n c l u d e s  h o u s e  s i t e s  ( c i r c u l a r  : 
- - 
a 

b o u l d e r  s t r u c t u r e s )  as a t r a i t  of  t h e  e a r l y  i n l a n d  S a n  - 
'5 
% 

D i e g u i t o  complex,  no r e m a i n s  o f  h o u s e  s t r u c t u r e s  or d i s t i n c t  - I a 5 
1 

- 
l i v i n g  f l o o r s  h a v e  k e n  e v i d e n c e d  f r o m k h e i r  c o a s t a l  mani-  a + - 

1 9 7 6 ) .  

The main source e€ raw &-a by the ?3im - -- - 

D i e g u i t o  f o r  m n u f a c t u r e  of l i t h i c  imp lemen t s  is the Poway 
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g r a i n e d  v o l c a n i c s  fur t h e  areas'  inhabitants ( K a l d e n b r g  a n d  
r, 

Ezefl 1 9 7 4 ) .  T h i s  f o r m a t i o n  is r e l a t i v e l y  l i m i t e d  t o  t h e  

mesa a r e a  t h r o u g h o u t  w e s t e r n  San D i e g o  County. The t r a n s i -  

t i o n  from S a n  Dieguit~ I f 1  t o  La  J o l l a  1 c u l t u r e  is i n d i -  

cated in one way by a b a n g e  from v o l c a n i c  m a t e r i a l ,  e s p e c i -  

ally f e l s i t e ,  to  t h e  nore l oca l  m e t a - q u a r t z i t e s  f o r  tool 
- 

manu•’ a c t u r e  ( K a f d e n h r g  1982). A f t e r  San- D i e g u i t o  t h e  l o c a l  

c u Z t u r e  seems t~ have r e l i e d  m o r e  upon m i n e r a l s  t h a t  c o u l d  . 
- -  - -  - 

5e e a s i r y  obtaine6- i n  close prdximity t o  i n d i v i d u a l  coastal 

s i tes  r a t h e r  t h a n  t r a n s p o r d n g  f ine-gra ined  v o l c a n i c  mater- 

i a l s  f r o m  q u a r r i e s  f ~ r t h e r  i n l a n d .  -R . .. 

k 
T h e  La J o l l a  c u l t u r e  is i d e n t i f i e d  a s  a c o a s t a l l y  a d a p ~  - - 

t e d  t r a d i t i o n  t h a t  immediately s u c c e e d s  t h e  San D i e g u i t o  i n  
i 

t h e  same g e n e r a i  g e ~ r a p h i c a l  r eg ion .  A l t h o u g h  n o t  s t r i c t l y  
-- - - - - --- -- 

cons ide red  t o  have h a d  a s i g n i f i c a n t  m a r i t i m e  economy u n t i l  

t h e  l a t e r  p h a s e  ( B u l l  1 9 7 7 1 ,  t h e  e x p l o i t a t i o n  of m o l l u s c  

r e s o u r c e s  was -a 2 r a c t i c e  c h a r a c t e r i s t i c  o f  t h e  i n i t i a l  

F r o  u d i e s  of t h e  m o s t  r e l i a b l e  e v i d e n c e  it is gene- 

J rally a9 eed t h a t  t h e  L a  J o f l a  i n c i p i e n c e  o c c u r r e d  a p p r o x i -  

a a t e l y  7 , 5 0 0  y e a r s  a30. R a d i o c a r b o n  s a m p l e s  f r o m  t h e  La  

a San D i e g u i t ~  c o r n p m e n t  at, t h e  s i t e  w h i c h  s t r a t i g r a p h i c a l l y  



dares tRe L a  Jo l la  deposits. - 

f'- - - -  - The a p p a r e n t l y  u n d i s t u r b e d  Agua Hedionda  Lagoon site' ib ' 

San  #Diego  County  h a s  p r o v i d e d  e v i d e n c e  i n  support of this 

i n i t i a l  o c c u  ion date. R a d i o c a r b o n  d a t e d  sqaples f r o m  @f. 
t h r o u g h o u t  t ~ o  meters o f  c o n t i n u o u s  c u l t u r a l  d e p o s i t s  t e m -  

component ,  p r e s u m a b l y  S a n  D i e g u i t o ,  p r e d a t e s  9 ,000  B.P. 
- 

I n  s o u t h w e s t e r n  C a l i f o r n i a  t h e  San  D i e g u i t o  culture 
- 

-- - - - -- -- -. 
e x h i b i t e d  a  s l a w  c h a n g e  t h r o u g h o u t  the p e r i o d  c a ,  9 ,500-  

7,500 B,P. In 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 i s  c h a n g e  is 

o b s e r v a b l e  by t h e  g r e a t l y  reduced f r e q u e n c y  of some, and  t h e  - - 

p o s s i b l e  i n c o r p o r a t i o n  of new tool t y p e s .  P r o j e c t i l e  p o i n t s  

1 ' a n d  c r e s c e n t s  seem t o  h a v e  h a d  a  d e c f e a s i n g  role of impor- 
I 

t a n c e  a s  t h e  S a n  D i e g u i t o  t r a d i t i o n  p r o g r e s s e d  t h r m q b  t i m e  C 

( C r e s s m a n  1 9 7 7 i  Warren  1 9 6 7 b ) .  I f  m i l l i n g  s t o n e s  can' be 
- 

-- shown to  be c l e a r l y  associated with t h e  S a n  D i e g u i t o  111 -- - 

0 
3. 

p h a s e ,  a d i s t i n c t  m o d i f i c  t i o n  i n  s u b s i s t e n c e  s t r a t e g y  would 
9 2  

2 

be i n d i c a t e d .  I t  is p o s t u l a t e d  t h a t  a  c h a n g e  i n  economic  a ,. - - 
7 

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

f 
I 

change v h i c h  a l t e r e d  the a v a i l a b ~ l i t y  or v a r i e t y  of b i o t i c  - 4 - 
6 

1 
& 

r e s o u r c e s  i n  t h e  c o a s t a l  a r e a ,  a n d  c a u s e d  a n  e x t r e m e  of 
3 . 

=sgit c o n d i t i o n s i n s o u t h e a s t e r n  C a l i f o r n i a .  Evidence 
- - 
7 

t 

rnurcates t h a t  a s  t h e  c l r m a t i c  r e g i m e  became warmer a n d  

d r i e r  a g a v e  v e g e t a t i o n  s p r e a d  i n t o  t h e  f o r m e r l y  more m o i s t  4 
B 5 

ment of a g a v e  e x p l o i t a t i o n  i n  t h e  c o a s t a l  province/roa>ked - 
a .. 

f -  
- 

- 40 - 
Y 



F ction or t h e  t r a i t s - c h a r a c t e ' r i s t i c  o f  t h e  M i l l i n g  ' 

Stone Horizon. '  ecb 
I t  is possible t h a t  d u r i n  t h e  ' d u r a t i o n  of i n c r e a s i n g  

r 4 
a r i d i t y  groups of people w e r e  c o m p e l l e d  t o  m i g r a t e  f rom the 

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

demograph ic  d i f f u s i o n  or d i s p l a c i n g  t h e  local r e s i d e n t s ,  
- - -  

_ - - -  - - - - -- --- 
- 

However, the e u i m - w r e  S ~ F Q R ~ I ~ -  supports aftemate - _ I_ - --- - - - .- 
' e x p l a n a t i o n s  of  c u l t u r a l  c h a n g e  i n  t h e  a r e a  of  t h e  coast, 

' The env i r ' onmen ta l -  change t h a t  o c c u r r e d  which  i n a u g u r a t e d  t h e  
- - -  r- 

-- -- -- -- - 
Thermal  Maximum s h o u l d  n o t  be c o n s i d e r e d  as h a v i n g  f o r c e d  - 
the more i n l a n d  r e s i d e n t s  t o  t h e  coast. R a t h e r ,  it is l i k e -  

- 

I 

ly that t h e  s h i f t  way a c t u a l l y  h a v e  a t t r a c t e d  p e o p l e  a l r e a d y  - - 

near t h e  c o a s t a l  area, who t h e n  e s t a b l i s h e d  s e t t l e m e n t s  i n  a  - 
l i n e a r  p a t t e r n  a l o n g  t h e  s h o r e l i n e ,  as opposed  t o  a n  i n l a n d  i 

f 

p l a n a r  ? a t t e r n ,  a n d  became p a r t i c i p a n t s  i n  an ecotone fwd 
- 

n e t w e r k .  
= - 

- --- T h e  San D i e c p i t o  people whose antecedents a r e  i n i c a f e a -  - 1 
4 

t o  h a v e  come - f r o m  f a r  i n l a n d  ( D a v i s  1 9 6 9 )  were a d a p t e d  to  a  f 
d 

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

Thermal  Maximum. As is e v i d e n c e d  i n  t h e i r  tool i n v e n t o r y ,  

t h e i r  s u b s i s t e n c e  was based m o s t l y  upon h u n t i n g  p r o b a b l y  
f 

s u p p l e m e n t e d  w i t h  sowe gathering, A p p r o x i m a t e l y  7,500 y e a r s  + - 
2 
s# 

- -- 

a g C t h F p @ e n e r a 1 i z e d  economic  o r i e n t a t  i o n  of t h e  t r a d i t i o n  - - d 
'u - 2 

- - 

\*--, 

'-4 
d o m i n a t e d  by tools c h a r a c t e r i s t i c  of a h u n t i n g  economy w a s  

'L 

a n d  s e e d  g r i n d i n g  s u b s i s t e n c e  b a s e .  >There are a  l i m i t e d  



1 > .  as ro p -1s occurred. 8' 

The available evi- implies t h a t  this w a s  r ref lectian of - - 

d 
a n  a d a p t i v e  r e s p o n s e  t o  climatic a n d  e n v i r o n e r l e n t a l  stimuli. 

I Baurehoff and H e i a e r .  (1965) suggest t h a t  t h e  San W i g u i t o  - 

w 

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

e n v i r o n m e n t a l  c o n d i t i o n s  r a t h e r  t h a n  migrate to environs 
_ _  - - - -  - -- - 

? - Lp -- t h a t . "  Eavored con_t;i y usd hmti.ng- Just  as the aazly- P 4 a . y ~  - 

F l a k e  c o m p l e x  of s o u t h e a s t e r n  C a l i f o r n i a  u n d e r w e n t  a t r a n s i -  
f 

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

w i s c o G i n < l a c i a t i o n  ( ~ a v i s  19651, t h e t r a n s i t i o n a l  San o 

9 

D i e g u i t o - L a  JoXla o c c u r r e n c e  seems t o  c o i n c i d e  w i t h  a - 
p a t t e r n  of a n o t h e r  marked c l i m a t i c  a n d  e n v i r ~ n r t l e n t a l  s h i f t .  

There is e v i d e n c e  s u g g e s t i n g  t h a t  t h e  San D i e g u i t o  were i n  a 

t r a n s i t i o n a l  s t age  d u r i n g  t h e  f a t t e r  segment of t h e  l a s t  

a p h a s e .  F o r  i n s t a n c e ,  K a l d e n b e r g  a n d  E z e l l  f 1974: 28 f state 
b 

t h a t  t h e  a r c h a q o l o g i c a l  record a t  t h e  Harris site ' s u g g e s t s  

that the g a t h e r i n g  of s h e l l + - i s h  w a s  S l s e  part of the subsis- 

t e n c e  p a t t e r n  of t h e  coastal  m a n i f e s t a t i o n  of t h e  San 
'-1 

D i e g u i t o  complex. E v i d e n c e  f r o m  t h e  Agua H e d i o n d a  s i t e  
+ 

seem t o  v e r i f y  t h a t  t h e e  San D i e g u i t o  w e r e  e x p l o i t i n g  s h e l l -  

f i s h  t o  some d e g r e e  before 7,500 B.P. (Hubbs et a l .  

1 9 6 5 : 1 0 9 ) .  . 
C 

L t ~ S X y p o t h e s i z e d  that th-anzguito, a f t e r  occupy- 

,- . - - -  ror ar least t w o  t o  t h r e e  t h o u s a n d  

y e a r s ,  were c o n • ’  r o n t e d  w i t h  a n  e n v i r o n m e n t a l  s h i f t  o f  s u f  f i- 

a n d  s o c i a l l y .  This i n f e r e n c e  w i l l  be l a t e r  d i s c u s s e d  i n  



i of the Ssn Diequiko c u l t u r e  r e s u i t i n g  f r o m  a change in their- -- 

a c c u s t o m e d  h a b i t a t .  I t  seems t h a t  t h e  La Jol la  t r a d i t i o n  

can be wiewed as an a d j u s t m e n t  i n  response to a c h a n g i n g  * -  - - 
e n 3 i r o n m e n t  which o c c u r r e d  as the p o p u l a t i o n  e n c o u n t e r e d  

P * 
what  King and Graham (1981:130)  r e f e r  t o  as a 'habitat , . 

- - - - - - - -- pp--- -- -- -- - -- 

stress l i n e , " - _  --She mist phase af the temi-~a-l-P-h-i- - - - - - - -  - -  

cene g r a d e d  i n t o  t h e  warm-dry phase of t h e  The rma l  Haximm 

t h e  oak a n d  pine wood lands  t h a t  were o n c e  a b u n d ~ t  were 

erated i n  m o d  a r i d  conditions. The n o r t h e a s t w a r d  m v e m e n t  
* 

- 
of the o a k / p i n e  e c o t o n e  has been demonstrated by r a d i o c a r b o n  

dated p o l l e n  sequences. O t h e r  biotic e l e m e n t s  i n c l u d i n g  - 

fauna f o l l o w e d  t h e i r  customary n i c h e  ( K i n g  1976) .  
P - 

La J o l l a  l i t h i c  t e c h n o l o g y  is c h a r a c t e r i z e d  by a  h i g h  

f r e q u e n c y  o f  r e t o u c h e d  f l a k e s  and  milling s t o n e s ,  w i t h  
2 

beach-cobble choppers repredn&hg -a lover preportsar-of- - - -- - - - - 

t h e i r  assemblages. L a r g e ,  c r u d e  p r o j e c t i l e  p o i n t s  o c c u r  in tr 

t h e i r  complex but they are rare ( K a l d e n b e r g  1982 ;  Cressman 

14771 a n d  s e e m  t o  have been of t e r t i a r y  in rpo r t ance  i n  a 

techno-econoraic c a p a c i t y .  I t  is n o t e w o r t h y  t h a t  d e c o r a t i v e  

elements appear i n  t h e  i n i t i a l  L a  J o l l a  p h a s e .  Most not- 
- -- 

a b i y I 3 l i v e P l a  she1 1 *ads are the  CQ-n ornaments that 

L L I I  t f r e ~ r  r n e y  a r e  s o m e t i m e s  f o u n d  as 

b u r i a l  o f f e r i n g s ,  

A&- awe-l- -- ev-ed for . 
B 

either t h e  S a n  D i e g u i t o  or t h e  L a  J o l l a  t r a d i t i o n s ,  t h e  



/ 

meats to suggest different p o p u l a t i o n s  w i t h  tontrasti-ng- 
* *  

b e h a v i o r  p a t t e r n s ,  I t  is n o t e w o r t h y  - t h a t  there is no *evi- 

d e n c e  of h w n  b r i a l s  f r o w  San Dieguita- deposits while ttre - - 

C - 
La J o l l a n s  are known'to h a v e  f l e x e d  b u r i a l s  '?nd s m a l l *  ceme- & 

A 

t a r y  areas t h a t  appear .wi th  t h e  i n c i p i e n c e  of the b a d i t i o n .  
_ -- - - - - -- 

- -  - Rogers L 196 3 : 71 d e s c r i b e ~  the ~ a .  >&la ur ltu-r*-4ype as-- - -- -- 

representM by a " r a t h e r  s i m p l e  t e c h n o l o g y  of  c r u d e  s c o n e  

work a n d  i n d i c a t i o n s  of a s e a f m d - s e e d - g a t h e r i n g  economy, 
-- - 

a l 6 6 g w x t h  t h e  i n t e r m e n t  of the dead i n  p r e p a r e d  g r a v e s , '  , 

However, b u r i a l  practices should n o t  be d i s c & k d  as a pas- 
.? 

s i b i l i t y  among t h e  San Diegui to .  The m a j o r i t y  of San 
- 

Diegu i tow sites a r e  s u r f  ace assemblages and the absence of 

burials may be d u e  q t aphonomic  effects such as water 

. e r o s i o n ,  d e f l a t i o n ,  or p o o r  p r e s e r v a t i o n  c o n d i t i o n s .  A l s o ,  

t h e  S a n  Dieguito are known t o  h a v e  been more t r a n s i e n t  than 
1 

- La Jol lam Y iTth very f er s i  ees represeni kt - -sedemary  -orrrp----------- 
!! 

p a t i o n s .  T h e i r  nomadic  i n c l i n a t i o n  may a c c o u n t  for t h e  

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

R e s e a r c h e r s  who have i n v e s t i g a t e d  t h e  e a r l y  c u l t u r a l  

patterns of l o w e r  C a l i f  o t n i a  have g e n e t a l l y  agreed t h a t  

g r i n d i ~ g  stone and m i l l i n g  imp lemen t s  do n o t -  appear u n t i l  1 
- - - t R R C a  Jolla I industry a t  ca, 7, s O m ~ ,  SCressa~n 1977 t 

n s 1,- anWTme 11. However, there remains 

some q u e s t i o n  w h e t h e r  m i l l i n g  s t o n e s  f o r m  a  p a r t  o f  t h e  San c 
2 . . . =%wits - -- t-u Sari 
4 
3 

> 

D i e g u i t o ,  K a l d e n b e r g  (1982: lUf s t a tes  t h a t  * L i t t l e  e v i d e n c e  



u i t h  the ~ a m p l s x , ~  A t  a few sites eloae -- 

s u p e r p o s i t i o n  or s l i g h t  m i x i n g  o f  L a  J o l l  

- 

% material cowl icates e s t a b l i s h i n g  whether 

t iced  by t h e  earlier t r a d i t i o n .  I n  any  ca d e r  i f  it was, it , 

seem t h a t  it  would be o n l y  - i n  t h e  t e r m i n a l  p h a s e  when it 
- 

- --- - ------  -- -- 

2 - m i g h _ t  _+ave -kegme  3 grac_t i c e  .Qfl sec~ndary The - - - - - 

S a n  D i e g u i t o  site a t  Otay m e s a  o f f e r s  some e v i d e n c e  i n d i c a t -  

i n g  t h a t  t h e  l a t e r  San D i e g u i t o  p e o p l e  may h a v e  p r a c t i c e d  

- - -  -- -- 

- some willing, a n d  the assemblage p r e s e n t s  a n  i n t e r e s t i n g  

study of p o s s f b l e  t r a n s i t i o n q l  i m p o r t a n c e .  

* 

4 .2  A S i t e  S t u d y  1 1 

The O t a y  s i t e  is located t h r e e  k i lomters  d u e  n o r t h  of  1 
t h e  Mexican border and 15.6ka due  east o f  t h e  I m p e r i a l  Beach 

a p p r o x i m a t e l y  t h e  same d i s t a n c e  f rom t h e  County coast as is 1 
t h e  S a n  D i e g u i t o  type s i te  located 53km n o r t h  of O t a y  Nesa, f 
however  it is n o t  located on, a river c h a n n e l - t e r r a c e  a s  is 

t h e  Harris site, It is s i t u a t e d  on  a mesa a t  an e l e v a t i o n  

of 160111 a.s.1. The v e g e t a t i o n  is s p a r s e  and  is doniqated by 1 
c h r a l - h ~ - p e c i % s  and s h o r t  grasses w i t h  a high propar- 

r e p r e s e n t e d  by a surface a s s e m b l a g e ,  t h e  s i g n i f i c a n c e  o f  !! 

t h i s  topic. 



-- 

.......... .......... . . . . .  .. 

SAN OlEGO COUNTY I 

Figure 14. lVbp of Otay*Mesasite tocation 



materials, o t h e r *  t h a n  b e i n g  a c o s t - e f  f icient daka *generatring 

t e c h n i q u e ,  is i m p o r t a n t  f o r  numerous r e a s o n s .  b w a r c h  and  

0' B r i e n  ( 1981:  2 9 7 )  e m p h a s i z e  t h e  b a s i c  t e n e t  "hat surface - - 

a r t i f a c t s  are useful i n  more s i t u a t i o n s  aod  f o r  llwre k i n d s  

of  r e s e a r c h  p r o b l e m  t h a n  migh t  commonly be a p p r e c i a t e d . '  
I 

e x p a n d i n g  role f o r  s u r f a c e  m a t e r i a l s  i n  t h e i r  own r e s e a r c h .  ' 

$though the natural f o r m a t i o n  p r o c e s s e s  t h a t  create 

n ~ a s u e ,  a n  e x c a v a t i o n  p r o c e -  

n o t  carried out on t h e  O t a y  site, it is e x p e c t e d  

t h a t  i ts  s u r f a c e  d e p o s i t s  m i g h t  be a n  i n d i c a t o r  of  d i s c r e t e  

c u l t u r a l  dynamics .  

* I n  1976 R i c h a r d  C e r u t t i  ( p e r s o n a l  conrraunicat ion 19821,  
- 

an  ?ssoc , ia te  of t h e  Ruseurn of ~ a t u r a l  H i s t o r y ,  San  Diego ,  

s u r f a c e  collected a r t i f a c t s  f rom t h e  s i t e  w i t h  p e r m i s s i o n  of 

Mr. J. Peppe r ,  t h e  landowner .  - 

L a b o r a t o r y  a n a l y s i s  o f  t h e  C e r u t t i  material, u n d e r t a k e n  

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

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

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

e x c e p t i o n  -- the p r e s e n c e  of m i l l i n g  s t o n e s .  The s p e c i m e n s  

a r t i f a c t  t yDes  l i s t  (TT of 

t h e  s o u t h w e s t e r n  San  D i e g u i t o  a s p e c t ,  a n d  by compar i son  w i t h  

t h e  San D i e g u i t o  type  collection housed  a t  the Museum nf 

Ran,  San Diego.  ~ o l l o w  i n g  are g e n e r a l  o b s e r v a t i o n s  a b o u t  



- - - 

Heavy, 'horse-hoofu 

Rounded e n d - s c r a p e r s ,  r e touched  by l i g h t  p e r c u s s i o n  and 
p r o b a b l y  h a f t e d  

Side-and-end s c r a p e r s ,  p r o b a b l y  h a f t e d  

Ovoid s c r a p e r s ,  p r o b a b l y  h a f t e d  

San D i e g u i t o  Type 1 k n i f e / p o i n t s  (Warren and T r u e  1961)  
w i t h  one  end p o i n t e d  and the other round, Cross 
s e c t i o n  is l o z e n g e  shaped.  These tools are narrow and 
t h i c k  r a t h e r  than wide and t h i n .  *f$ 

s a n  D i e g u i t o  Type 2 k n i f e / p a i n t s  (war ren  and  brue 
1 9 6 1 ) .  These  a r e  l a r g e ,  thinned bifaces: r a t h e r  vide 

Long-stemmed point/knives with weak s h o u l d e r s  

C r e s c e n t s  ( r a r e )  

Hammers t o n e s  

Macrof lakes  

Thick p r imary  

Thin t r imming 

h * - 

f l a k e s  

and f j n i s h i n g  flakes - - 

T a b l e  2. ( A f t e r  Dav i s  1969:75) 



s p e c i m e n s  i ~ , ~ k e s e n t q d  in the Appendix, - - - -  - -  --Y - A 
i - 
d ". 

D i s c o u n t i n g  t h e  m i l l i n g  *tools t h e  a s s e m b l a g e  t h e  4 
-4 

r e m a i n i n g  e l e m e n t s  appear t o  be, of Wosely and - _ %  f 
. @  

Tg 

Yackey ( 1 9 7 2 )  " e t h n i c a l l y  p u r e '  o f  mate- % 2e 

I 

r i a l  from s u c c e e d i n g  c u l t u r a l  t r a d i t i o n s .  The p r e f e r e n c e  of - .z 

- 
a p p a r e n t  as t h e  e n t i r e  a s s e m b l a g e ,  o t h e r  t h a n  m i l l i n g  imple- 

=? 

m e n t s ,  is f a s h i o n e d  f r o m  t h e s e  m a t e r i a l s .  

- - - ie r u n c r r o n a  t h e  a s se i ab l age ,  w i t h  s l i g h t  

o v e r i a p  a l l o w i n g  for u n c e r t a i n  p u r p o s e s  of some k n i f e  a n d  

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

- ies: f )  tools  used i n  h u n t i n g ,  such as p r o j e c t i l e  p o i n t s ,  

k n i v e s  a n d  some scraper forms; 2 )  those u s e d  i n  the g a t h e r -  
- - - i n g  a n d  p r e p a r a t i o n  of food, s u c h  as s c r a p e r - p l a n e s ,  c u t t i n g  
P. 

a n d  p i e r c i n g  d e v i c e s ,  and  m i l l i n g  s t o n e s ;  a n d  3 )  s t o n e s  used 

for s h a p i n g  and '  r e s u r f  a c i n g  g r i n a i n g - s l a b s  11mtated-  - - 

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

by 20 manos made o f  beach - type  c o b b l e s  and f i v e  l a r g e '  metate 
. . 

f r agn ten t s ,  t w o  of which  w e r e  fbund  t o  be f r o m  t h e  same &i- 

g i n a l  object  ( F i g u r e  1 5 ) .  A l l  of t h e  manog are s y ~ t t i c a l  

and w e l l  s h a p e d  (Figure 16). I n  a1 t h  fac& exhib- 
/ 

e--& has been 
- 

murh amre flat~ened 

are composed of g r i t t y  s a n d s t o n e  w h i l e  t h e  r e m a i n i n g  o n e s  



re 15. Metate fragments . 





Figure 17. Manos (side view) - 

- 52 - 



Figure 18. Hammers 



a) s h o u l d  n o t  be c o n f u s e d  w i t h  hanunerstones i n  the t r a d i -  

! metates -- not  on y to rough ly  sttqpe them, but probably also 
C 

-ween p l a n t  material and rock surface as is s t i m t e d  in - v - -  --- 
- -- - - - 

i\. 

W d ' s  (1979) r e p o r t  which  describes t h i s  p r a c t i c e .  
-4. * 

C -  
dependent means o f  d a t i n g  t h e  #enblage are 

r; ons i n  olrddto f i x  t h e  tempowl position of the s l t e  as .! - 

well as to d e t e r n i n e  t h e  d i r e c t i o n s  of its - c u l t u r a l  a f f i n -  
- - 

- - 
A- 

- 
- - -  

- 

ities. H o s t  of the assemblage demons tra te s  a h i g h  degree of 

p a t i n a t i o n  on t h e  worked surfaces, which is suspected t o  
- -- - - - -- - - - - - - - -- -- - - - - - - - - 

have resulted froK 2 l ong-  &?at??& since ~ n i r f a c q r & -  of th% - * .  

implements and is g e n e r a f i y  c h a r a c t e r i s t i c  of early south- 

coastal cultural materials Iirade of felsite or porphyry 
- - --- -- - - -- A - 

f Reeves, p e r s o n a l  conuaunication 1982 1.  f- 

The San D i e g u i t o  complex'  i n c o r p o r a t e d  t e c h n o l L i c a 1  

changes throughout it4 phases t Rogers 198'6; -Warr& Z9QTt31, 

a f t w i t  t h e s e  changes w e r e  s l i g h t  end p r e s e n t l y  are visible 

ence of milling stories i n  t h e  Otay assemblage suggests t h e  

s t rack  f l a k e s  and f l a k e s  witb a h i g h  perceptage of cortex 
Y 8 

.p 

* - - 5 4  - 
6 4 



Figure 19. Points 



- - - - -  - -- -- 

phase. The general presence of milling devices suggests 
_ - - - - - -  - - -  -- - - - - - - - 

- 

thSt  pr~essing of seeds, auts nr - a 

-- - - -- * 

t a n t  for  sustenance a. opposed to earlier phases of 5an 
- i 

Dicguito i n  which hunting is assumed to R a v e  basn W e m -  
-- - - - - "  - - ->u---~----- --- - - - - - -  - - - - - 

n6Ric mZnskay. - 
- - - -  - - - -  - 



The r e d d i s h  bolish t h a t  appears _on approximately - , 

- - - 

percent of the reanus s e e m s  to reveal e i t h e r  the grindirtg-of 

h a v i n g  a similar i r o n l i k e  p i p e n t  (Brodet ick-1983-1 ,  - - - - -  
- - - - 

k -  
- -  ---- - - - -  - 

a 

The bifaces *atL are c o n s i d e r e d  pro] t i l e  points areL 

mostly broken specimens and are l i k e l y  to be ends of e l o n -  a 

blank or pick was r e c o v e r e d  f F i g u r e  21). The remainder of 
* 
2 - - 2 f i n i s h e d  tools i n  t h e  assemblaqe  i n c l u d e  t h e  scraper planes 
9 

diagnostic of the s&eguito industry (Figure 2 2 )  and a J 

3 
f 

relatively h i g h  frequency of JmrerJengravers ( F i g u r e  2 3 )  and . 

, 

- A r e c u r r i n g  n o t c h  pattern that was o b s e r v e d  by this 

tool function. This pattern seems to have k e n  intantion- 1 
- - . -- - 

-- 

aliy p ~ o d u f e d  for a desired purpose, as it appears on a nun- , 

0 
ber of tool types i n c l u d i n g  s pers, p l a n e s ,  borer/ 

e n g r a v e r s ,  and m o d i f i e d  This p-attern wag_bserved 

zn both the  San D i e g u i t o  and La J o l l a  industries and is 

> r e s e n t  on many of the Otay Nesa a r t i f a c t s  ( ~ i g u r e "  2 5 ) -  

Succeedrng t h e  analysis of the artifacts from'otay Mesa 
- 

?t l a s  concIuded t h a t  a l l  of t h e  sg&&lens of f i .n ished tmls 
I 

ape typulogizalfy and d i m e n s i o n a l l y  within t h e  criteria 



Figure 20. Knives 

- 5 8 -  



Figure 21. Preform /pick 



---- - - .- - .- - - 
I ' r  

Figure 22. Planes 



Figure 23. Beaked borer/ gravers 





0 1 2  = - -  
--- - 
0 

r Figure 25. Notched pattern 



d +*. 

- - -- - 

industry, including k#mk of the kfpe si.tet the Otsy 
a 
- 

t h i s  c t l l t u r a l  caeqlex. Prom radiocar- d a k d  se-es of- - -- - - 
- - -- - - - - -  -- - - - -- - -- - - - - - -- - - - - 

* sac Dieguito oqxqp-tion in souttlwesCern California corm- - 

lated w i t h  tool typcilogies, it  is l i k e l y  t h a t  the O t a y  sits 

M r .  M, B r o d e r i c k  (1983.1. f rota the s i t e  was c a r r i e d  out by 

The i m p l e w n t s  were subjected t o  t h e  following s t a n d a k d  

examinations: I f  the benz id ine  test for bloodl; 2 )  t h e  Sudan 
- 

I f f  test for fat and resin;--and32 the Iodine test f o r  

s t a r c h .  - 
The scrqper B+S strut in; e-,L% lec f -& --Mee& =-7--:=*=== 

e .  r a t  were r e c o v e r e d  trost 11 locl,  . B r o d e r i c k  (1983:92 
* - f o u n d  t h a t :  e 

- - - - -  ----- - -- 

'This would indicate that the tool was used P 
on animal tissue. The resihes were + . -  

r e s t r i c t e d  t o  both sides o f  t h e  nar row a d  
edge of t h e  tool; Lack of r e s i d u e  on t h e  
a p p o s i n g  [thick l edge may i n d i c a t e  t h a t -  the- 
tool was n o t  haEted, One would expect a 
residue such as r e s i n  on the tool if h a f t e d .  

The a u t h o r  (2. 1 2 )  c o n t i n u e s :  4. 

'The metate - f r a g m e n t  was examined at 16 -loci 
a .  m a  s ~ a t m  resr ue wag recovered f roea s i x - - 

loci,  The remainder of the toof was barren * f=-i s- . mar: 
o n e  surface 'of the tool had been used for 
2 r o c e s s i n g  s t a r c h y  p l a n t  matter such as gra in  
by grinding, ?'his is s u s p e c t e d  b e c a u s e  the  

A i n  t h e  depression of t h e  surface.' 



The & ~ r  made of a Eelctspar -a@-kype cobble, w a s  t-d - -  
- - 

- -- - - 

at 16 loci and- both fat and resin residues were recovered 
- - - -- - - - -- -- 

- 

- - 

from all but two loci which were sampled from the rounded 

- - - - edge of the tool. This is an interestingobservation- 
- - - -  - - -  - -  - --- - -- - - - A - - - - - - -- - -- -- - 

- 
u 

because there is a deep reddish-brown stain on both flat- 

ground surfaces, and under high magnification the stain 

would seem, thak the presence of both resin and fat suggests 

- the tool was used o n  b t h  plant and animal tissue, however 

f u r t h e r  r-- is -r s W - ~ C  PA- 1 

. . n . 
suggested as the benzidine test detected%significant amounts 

I 

of iron from the surface and a subsequent X-ray diffusion t 

- - 

analysis revealed that the iron content was restricted to 
- 

' 

that surface% Broderick [ l983:lS) summarizes with this , 
r f 

"The tool may have been used f o~? the -purpose 
of grinding a hematite pigment i mixture 
of plant and aniraal tissue. I t r  ay have been 
ttse+-rnrxttrre -cd?hematit;eandd-ng mat - 
erial. as an oily plant part may have been 
selected to act as a hematite vehicle. The 
tooJ imay a have been used exclusively for 
the ptepar f plant tissue for some 
ethnobotani rpose, &re, a- k u a - r i c h  - 
oily plant o nt part would have been 
selected. 

- 

1 
-- 4 . 3  ~cofdcts as Indicators of EnvironmnLand S~~ 

4 

\ -- 1 - 

2 

i 
A - 

The problem of reconstructing pa~eoenvironments and * 4 
, 

I 
also social lifeways of prehistoric populations can be par- 

- -Ap- 

t i a l l y  s# various studies with ethnobotanical orien- - 



"Analyses of p l a n t  r emains  from i n d i v i d u a l  
a r c h a e o l o g i c a 2  sl_tesPaS %raps o f  iESsEZn- :-- 
be h i g h l y  i n s t r u c t i v e  of  local p a t t e r n s  of 
t e c h n o l o g y  and s u b s i s t e n c  p e r h a p s  % 

- - ---- - - - -  a u , f t i m a t e l y  a s p e c t s  of--- -- 

t h e  e x t f l r c t  - -  A 

i h v e s t i g a t i o n ) . "  . 

Among t h e  t y p e s , o f  i n f o r m a t i o n  t h a t  can be o b t a i n e d  by t h e s e  
, 

- 
- - - - - - - - -  - - - - -  - - - -- - - -- - - 

cc,. 
dl-U are-**%---mental c o n d i t i o n s  - - - - -, -- 

- 
and p r e p a r a t i o n  and  u s e s  of p l a n t  p r o d u c t s .  

& 

The g r e a t  q u a n t i t y  o f  m i l l i n g  s t o n e s  i n  t h e  L a  Jo l l a  

i n g  a n d  p r o c e s s i n g .  TWey a l s o  u t i l i z e d  Pinon and Malvaceae - - 

r e s o u r c e s  a s  w i t n e s s e d  i n  t h e  r e c o v e r y  o f  a ' r o a s t i n g  
- - - - -  

- - 

p l a t f o r m "  a s s o c i a t e d  w i t h  t h e s e  s p e c i e s ,  d a t e d  6,300 B.P. 

(Warren and T r u e  1 9 6 1 ) -  .No remains  of t h i s  t y p e  have  been 

obse rved :  3 

r= 
"By about 7,500 y e a r s  *ago,  a t  feast p a r t  of - - #e-cmastadf-rqhrruarwi&elrys~€~ and a 
shift t o o k  place to a more v a r i e d  and d i v e r -  
s i f i e d  k i n d  o f  economy, w i t h  close a d a p t a t i o n  
t o  t h e  r e s o u r c e s  of t h e  numerous e c o l o g i c a l  . 
n i c h e s  of  t h e  w e s t e r n  coastline.. 

- - ---  

The major  changes  d i s t i n g u i s h i n g  t h e  La Jolla t r a d i t i o n  

fi.e, n e w  t e c h n o l o g y ,  s l i g h t  s h i f t  i n  h a b i t a t i o n  area, 
- - - 

appearance of he l l  middens and m i l l i n g  d e v i c e s )  w e r e  l i k e l y  

There  are f e w  d a t a  a v a i l a b l e  r e l a t i n g  to  Holocene 

t e r r e s t r i a l  f a u n a l  d i s t r i b u t i o n s  i n  t h e  pre-7,500 e ~ a .  of  S 
a * - . -  1 
~aliroxnl 'a, e v e n  i n  a n o n - a r c h a e o l w c a l  p e r s p e c t -  - 



t .  

i v e ;  e s p e c i a l l y  t h p  f a u n a l  s e q u e n c e s  for  c o a s t a l  sites are 
- - - 

, ,very i n c o m p l e t e  (Lippold, p e r s o n a l  communica t ion  19841. 
* , - - - - ---- - -- -- 

- Becarjsg OT h x s  rt 1s d i f f i c u l t  to s p e c u l a t e  how a pe r id  of . . 

b i n c r e a s i n g  a r i d i t y  a f f e c t e d  m i g r a t i o n s  of -- ' l and  sgecies. :A$- - -  - - 

- 

- - ------ -- 

NcCrsssi 'n  C1983:138_) has p o i n t e d  out, 'one mus t  r e a l i z e  that - - -  -8 
- ** 

faunal r e m a i n s  are b u t  very abstract r e p r e s e n t  a t  i o n s  of 

- 

- hatriaak- u n l e s s  targe -samples are avai  l-ab-lef Tor s t u d y .  - 

of n y m m a l s  either became e x t i n c t  or followed t h e i r  customary 

t- ecological niches i n t o  h i g h e r  elevations, 

a The most common land mammals o c c u r r i  t h e  e a r l y  La 
* 

Jolla d e p o s i t s  are C a l i f o r n i a  mule deer, 
C I. 

and woodrats; afthouqlr the p r o p o r t i o n  of co&ared t o  - - -  

m o l l u s c a n  remains  is s m a l l ,  
9 

~- - - ~ 

It h a s  been e v i d e n c e d  i n  early La  J o l l a  s-ites' such 3 s  ; 
~ - .- ~ - - - - - A -  ~ 

- 

.- -* *A<. .-. -.-. A,----.... - -- "...----a .. - .-- . , - -  "- . - \ - ---- . - - .. ... . - 

a m a C l e  1976) and rplo  . - nu- 

raent Mesa ( ~ i n i h a m  $9781 t h a t  r e p t i l e s  s u c h  as l i z a r d s  and  

i m p o r t a n t  i n  the econorey through t i m e .  

I 
The a r c h a e a l o g i c a f  record o f  t h e  San  ~ i e ~ u i t o  t r a d i - - '  

h P - - .  

tion, other t h a n  lithic implerrpents, i e s  s p a r s e .  There is & I' ' 

1 - 

a s s o c i a t i o n  with- e x t i n c t  faun; and-  r e l a t i v e l y  l i t t l e  with  
- 

.extant species l i laldenberg 198'if. The  appearan& of some ' 
I .  

- 
indicatbr species c a n  a i d  i n  t h e  - f o r m u l a t i o n  of  an D i e q u i t o  

* - 
- ecology. A s  %irks and Birks f 1980:271 have no ted :  - 

I / 

1 

* 
"It is un'ikely t h a t  a l l  s p e c i e s  o f  a ... 
community w i l l  be p r e s e r v e d ,  r e c o v e r e d  OF' 
r e c o g n i z e d  i n  the f ossi 1 assembl;ige. However, - 
certain species w i l l - b e  identified w h i c h  

-- - - - .  
- 

& - 



-- 

La Jolla site a t  %inch~ Park N o r t h ,  Kalden "';% erg (1982) has 
- 

d e t e k m i n e d  a s h i f t  of animal food r e s o u r c e s  t h r o u g h  t&me,  - - 
- - - e - - - - 

LEVEL VIII-IX ica, 8,300 B.P.) LEVEL I V  [&a. 6,900 F3.P. 1- 
- - --- 

5 
woodrat jackrabbit 

-- - - -~~ --- - ~ - ~ -  - ~ ~ ~ ~ ~ . . - .- . - . . - -  -.d . * . . . . --. - -~. .- . " - . . - . . . . . .. .*" -- 
cottontail - . cottontail 

deer b i r d  

[number of specimens n o t  indicated 1 - * 

Ta le 3, Representative fauna t h r o u g h  t i m e  
7 -  ;P 



-., 
IfC .- - - -J 

F 8 e r r f m n  f f 9743 co'2lecte'd 3 
- - - 3 - 

from - 
A 

7 

sites A and C, Rancho P a r k ,  San Diego County, and n o t ~ d  a 

chaperral species, 'Phis was determined tp have occurred 

sample& C-14  dated between 7,400-7.100 B.P. This particular 

shift of vegetation suggests that a uetter, less arid 

existed d u t i n g  t h e  early occupation of 

r h e  .area, Also, pol len-samples from these sites ind ica ted  - 

* 

t h a t  the climate during San Dieguito  2resepce was mote 
- 

f --- 
- 

. steppe-like than during the La Jolla residency. The e a r l y  _ 
presence of pine, sea blithe, deer s, and lace-pod indi- 

marshes ,  ponds, and seasonal .creeks than existed during the " 

According to Warren, True and Eudey ( 1 9 6 1 )  and Cressman 
\. < 

( 19771  t h e  La Jo l l a  complex d i f f e r s  from the San Dieguito 
- 

its dependence upon shellf ikh and We gathering of vegetable - T 

n . " 
i 

foods .  The Sart d i q u i t o  are considered to h&e relied much . - 
- 

more upoh hunting for & h e i r  s u b s i s t e n c e  than the La qolla. 

I 

and t h e  accumufatian of .sh~mi--+k&+wtszt  4g , 6. - -- 
of La Jo l la  culture is meaningful. Warren (1966:7) suggests 

- . . - that "the --- San D i e q u i t o  seem to have been traditional avoid - 
- - ers of shellfish resources." However ,  data extracted from 



c h g n g e .  Yoratto, ~ i h ~  and Wolfenden (l978:147) stated t h a t :  

change fcf. B u t z e r  1'9641, but mst such  
s t u d i e s  have endeavor+&# to a c c o u n t  f o r  the 

4 t a t t e r  w i t h  reference t ? ~  t h e  former. One may 

what the p s t  z u n d i f i m s  ittea 
eties a& -thu-s show more 
t u d e  and n a t u r e  6f t h e  Changes. 

r g  . : \ 
r ~ c  tlL , s ~ ~  L L  L Lit postulated yy recent research. 

\ 

?f t h e  bays at t h e  mouth of the rivers on thh ~ 0 3 t h  coast, 
- 

A ,  

sue% c h a n g e s  s h m l d  3e reflected in t h e  ecologi'Fa1 adapta- 

'\ 

4.4  Cultural Importance of Marine Species \ 

\ 

\ 

It is ioterest~ng t h a t  s h e l l ,  middens do n o t  appear in , 

t h e  e a r l y  Holocene Paleo-Indian Stage in southern Cali- 

fsrnia, a n d  in fact do n o t  appear in any sites of such age 
* 

in t h e  Americas. .Evidence indicating that  easilg obtainable 

sheIIflsh were nonexistant in the region at that time seems . 
a .- . + .  

r r  -am d~ ldkcy s e e m  not to ge t h e  

o n - i f a c t o r s t b t  influem=& &ellfish pr- 

shoreline. south& ~alifornia has been' in somewhat of a 

Rediterranean-type -- - - - clime throughout 



tudes. Therefore, o t h e r  physical f a c t o r s  may be re le 'vant .  - 
- - -  - -  - - 

AS ~ r a u n  119744hflas s h a n ,  a---ti- 4 t-ttre-----L- 
* . 

f fuct t tatkon and sea level rise can be responsible fdr chan- 

ges i n  mollusc habitats and a v a i l a b i l i t y ,  t h e  H~locet le - L - . -  - - - - -- - ---- - 

- - - -  -- --- sea level rose on the coast estuaries -bean forrclka~ 7n:areas 
-_ _ -_I _ _II_______ 

-_ 

-&ere l a n d  semi-enclosed a body of water ,  which merged as  an 
8 

a m  of the sea m e e t i n g  an i n l a p d  river mouth, *aThere•’<zre-, ' 

7 

e e f l u a r i e s  w e r e  compased of s a l i n e p n d  fresh water  which 

results in an e&renely productive ecosystem, As Desgrand- 

champ (1976:461  describes, t h i s  is c a u s e d  by: 
- - 

- - -  

"chemical and physical  changes which affect 
suspended part icfes when salt and fresh water 

- m i x ,  r e s u - f t i n g  in increased deposition of - 
sediments__ana organic - - -  -- - d e & x + ~ ~ ; c ~  t@e . w e &  -z -::-- :-==-==--:: 

- that  e s t u a r i e s - c o n t a i n  reore m i n e r a l s  and 
rther t h e  tresn or sallne * 

water s o u r c e s  w h i c h  feed t h e m , *  
- 

- Estuaries were uncomslsn ger)Iagisal featuces t h r o u g b ~ d t  
- - - -  - - - - -  - 

lL 

m o s t  of t h e  pre-Holocene and it was not  until t h e  p o s t -  

glacial rise i n  sea level that e s t u a r i e s  d e v e l o p e d  on t h e  

, s h a r e f  i n e  of North American c b n t i n c n t a l  -s lv&s f-Emery f 967;  

- _  
t Russe l l  1967)- The particular features  of the California - * -  

* 

s h e l f  w i t h  associated riverine d r a i n a g e  system allowed a 

, California coast is con•’ igured such that t h e  ~olocene sea 
d 

% 

e v e l - r i s e  created ill - - 

relatively short geophysical time i n t e r v a l s  ( B i c k e l  1978). 



3 

species represented,resources in a biorae newly opened 'to - 

people were compef~ed to overcome their tradit ional  avoid- 

ance of - &ellf ish in oidec to s$qlenent t h e i r  normal diet 

with i t  to so- e x t e n t , "  Recent evidence -shows t h a t  the San , 

DieguiLo peophLkre a t  l e a s t  marginally explof ting l a o l f ~ ~ c  

It is n o t  kn&n to what degree t h e  La J o l l a  e x p l o i t e d  
- - - . - - - -  -- - 

- -- - - - -- - -- - - .. - -  - - - - - - - -  
e s t u a r i e s  as f e w  q u a n t i t a t i v e  s t v d i e s  of t h i s  

- I %en made. Howeverf i t  seem reasonable  to assume tha t  this 

size of some of their s h e l l  middens (cf, Shunway, Rubbs and 
/ 

Yoriarty 1961). &so, a s  many rsaramalian papulations of the  

larger species probably became depleted -in the e a r l y  

Holocene it became necessary to exploit alternate faed' 

resources to compensate for a decrease i n  the available meat 

. supply, r;stxbries a n d  1 agoons seem to have ovided thks RT 
i 

1 1  v - * 
- A  r lon  or i n c i p i e n t  La Jol la  

sites it is indicated t h a t  t h i s  m p u l a t i o n  preferred e-stuar- 

hSS- (F-e 2 5 ) .  a f e n f  

a n  es tuar ine  locale provides many d i f f e r e n t  e c o l o g i c a l  



Figure 26. La Jof la Enuary and tpgclon sites 



Q w a t e r s h e d  is short and s t e e p  due to  t h e  proximity of the 

+ 
cummynit ies . . , ; an  estuary c e n t r a l i z e s  theseT ecological 

Although less land m y  be a v a i f a b k  under tha- circum- - - - - 
. . -- ---- -- - - A ~ - - - -  - - -- 

stances of sea Ievei rise, in some areas such as the s o u t h  . 
-- - - - A  - - -  --______l_i__p- - - -- -- - -- 

coast t h e r e  was an i n c r e a s e  i n  number and s i z e  uf i n t e r t i d a l  
5 d 

k I 

w a t e r  SouFCea { m m p a  - 7. - - * .  rn 9 This  c o n d i t i o n  lasted for 

p e r h a p s  3,000 years before 2ilting in of these sources- - 

finally d e g e n e r a t e d  the h a b i t a t  of t h e  mullusca. . The p r e s -  
- -  - - - -  

e n c e  of 'Chione  ca l  iforniensis f r o m  t h e  ~ati~uitos Lagcron 

site, a La ~ o i l a  o c c u p a t i o n ,  revealed ;hell•’ i s h  u t i l i z a t i o n  

. were r a d i o c a r b o n  a s s a y e d  and y i e l d e d  dates' e n c o m p a s s i n g  

a n d  3,900 B.P, - D i e n  and Suess 1960:207, -- 

2091, These  dates  f a l l  w i t h i n  t h e  period d e l i m i t e d  f o r  t h e  

t d u r a t i o n  o f  lagoon and e s t u a r y  e u n d a n c e  a l o n g  the coast. 
'4, 

*is c o n f o r m a b l e  w i t h  s e v e r a l  o t h e r s  a l o n g  the 
coasts of C a l i f o r n i a  ... t h a t  per- 
t a i n  t o  t h  s h e l l f J s h  g a t h e r e r s .  It 
bears an Holocene rise i n  sea l e v e l  i 
d -.  run in m e  - - -  

- - 

l a g o o n ,  . up  a n d  incapable - 

of -+holrr=~ t h t  ex- 
between t h r e e  and e i g h t  m i l l e n i a  ago." 

It is s u g g e s t e d  t h a t  t h e  S a n . D i e g u i t o  c u l t u r a l  system, 
-- - -  -- - -  - 

which  as a who le  was d e p e n d e n t  upon a c e r t a i n  level of pro- 



I f  it  was r e s o u r c e  d e p l e t  i o n ,  Warren ( 1 9 7 1 : 2 0 0 ~ u g g e s t s  

greater p r o d u c t i o n  i n  a n o t h e r  . , subs t r ac t  i v e  subsystem or t h e  

p o p u l a t i o n  a n d / o r  t h e  g e n e r a l  c o m p l e x i t y  of t h e c u l t u r a l  - - - - 

- -  - - - - - 

system wif 1 be bec-reasede9 I f  other- Dsourrea increassd r n 
- - - - 

- --- - 

abundance ( e . g .  mof fuscan species i n  newly formed e s t u a r i e s  
-- - - a= -- - - -- -- _- _- A -A- . 

--w . --- 
a n d  l aq&ns  f , t h e y  may have been selected for,_ as an 

d 

i n c r e a s e  i n  p r o d u c t i v i t y  and a s o u r c e  of p r o t e i n  i n t a k e .  It 
0 

seenrs that the La Jaf la  cultural system w k  the ntahifesta- - 

tion of newly i n t e g r a t e d  economic  Strategies and a.1 - -- 
- - 

- 

3 r g a n i z a t & n  w i t h i n  t h e  San Dieguito t r a d i t i o n .  . 
, The r e l i a b i l i t y  of w ~ l u s c s ~  as a dietary mainstay has  . I 

- -  - - -  - - - - - - - - - - - - - -- 
.- nu - -- A 

-a- - - - -  - -  - -- - -- -- 

been a r g u e d  f o r  d e c a d e s .  K o l o s e i k e  ( 1 9 6 9 )  has p o i n t e d  o u t  
r ,  

t h a t  most a r c h a e o l o g i s t s  t h a t  h a v e  c a l c u l a t e d  f l e s h / s h e l l  

for the c a l c u l a t i o n  s f  mollusc p r o t e i n  q u a n t i t i e s  have 

g r o s s l y  u n d e r e s t i m a t e d  t h e  food resource val.ue of these spe- 

cies. He discusses parapeters of proper meat/shefl weight  

r e c o n s t r u c t  i o n  and other pr~blems of t r a n s l a t i n g  sheli s a w  

pfe weights i n t o  correlated weight of meat, A c o n s i d e r a t i o n  - 

Meighan [I9721 estilsates t h a t  as  m c h  as 1 2 5  p e r c e n t  more 

.live meat =an result w - g m a d a l  r i i  
- -  - --- 

s p r i n g  spawning s e a s o n ,  It is noteworthy t h a t  t h e r e  is no 



p e r s o n a l  c o m u n i c a _ t i o n ,  1984)  . 

reliable and staple resource has been mostly concerned wirh 

nutritional-aspects. This s h o u l d  yot always bethe'primary - r  

- 
JJ - - - - - - - - 

- 

fation size and dispersal a r e  known. Since  very f i t t 2 e  

de6ra;;hic  data are available for early south-coastaI pre- 

r _ .  

I I L S C O ~ ~  d t t e n t i o n  mst be tucused upon the importance of 

shellftsh on other levels. A s  Weasan (1982:~ 1 stresses. -- 

"adaptive  value is not reducible to nutritional uvalue. - 

- - - - 

Thought must be given to hcnt shellfish resources are inte- 

grated into the adaptive strategies of cultural systems.. 

- - 
veals the importance of shellfish exploitation in a gather- 

- 
ing economy. - While o b s e r v i n ~ r o u s  t r i h P n r  a rd  

1 a - 
T i 

B a r r e t t  (1960:llO) found that: 2 
1 
- 

a 

', 
'Those living a l o n g  the immediate c o a s t l i n e  

t 4 had an abundant supply of shellfish at all - 

-3 tkaes and dried there, not  only for use in the q - - 
winter, gut a140 as an article of barter with 9 

- the people living farther back iA the moon- - 2 
Lains.* I 2 

The paucity o f  shellfisw remains in San Dieguito deposits 

- c- - = 
may be due to causes other than p r e f e r e n c e ,  Tartaglia @ 

11976: 271 suggests t 
t $ 

: 
1 

,'an observed shift to prehistoric marine sub- 1 
sistence =practir- r n ; w t  a r , w  

- 

ment of t emperature  sensitive species by 2 - 
better adapted m l l u s c a n  species; therefore, 

- 76 - 
- 



- - 

a rerorckd c b n g e  r n  1 
/ 

L 

may n o t  be d i r e c t l y  a t t r i b u t e d  t o  human pre- 
datqo~ ,  * p - - p- - p - p- p -- -- -- 

This p o i n t  i n  c o n j u n c t i o n  with t h e  f a c t  t h a t  e s t u a r i e s  and 
- - -  - 

l a g o o n s  - were n o t - r e p r e s e n t a t i v e  eleasents-in the e a r l y  - - -  - - - - - 

H o l o c e n e  coastal - p h y s i o 9 r a p h y t  m i g h t  w e l l  be t h e  reason t h a t  

the San Dieguito did not e x p l o i t  s h e l l f i s h .  ' 
- - - - - - - - 

- - 

L-- 

On the N o r t h  American east coast &here 5% evidence of - - - 
- 

-_ -__--__- _ l - ~ l l l - ~ - l . l l ~ - ~ - - _ - -  

-- 

archa ic  terrestrial hunters a n d  r i v e r i n e  fishermen ' t h a t  . 
a p p l i e d  their  s k i l l &  i n  a maritime s e t t i n g e w h e n  o n  t h e  

liar s h e l l f i s h  p o p u l a t i o n s "  fSnow 1972:2111, The eventual - 

appearance o f  s h e l l  middens '  i n  l a t e r  coastal c o r s p o n e n t s  i n  

this r e g i o n  is e x p l a i n e d  by Snow t o  have been a n  effect of 
P 

o L  

i n t e r n a l l y  i n i t i a t e d  c u f  t u r a l  evcrlution,  However,  B r a u n  

paleaecological evidence that patterns o f  shellfish ex- 

The fact that t h e r e  are r a r e l y  f i s h  or sea mammal 

remains f o u n d  i n  early L a  Jo l l a  s h e l l  m i d d e n s  indicates that 

k h i s  p o p u l a t i o n  w a s  probably i n  the inrtXa1 stages of mri- 

t i m e  r e s o u r c e  e x p l o i t a t i o n .  I f  - t h e r e  is e v i d e n c e  of earlier 
d 

cultural. antecedents of a maritime econo'hty under the p r e s e n t *  

n e a r l y  3,000 y e a r s  after t h e  a p p e a r a n c e  o f  La Jol la  c u l t u r e  
. 7  

that -- s i q n i f i c a n t  amounts ~ s h a r k , s 3 t _ i n n r a y , - ~  lim 

and v e r t e b r a t e  f i s h  seem t o  have been i n c o r p o r a t e d  i n t o  



their s u b s i s t e n c e  economy (Kaldenberg and N a y  I F ; -  Strumwar - 

et al. 19611, I t  is probable t h a t  
- -- - - - - - 

- 

t i v e l y  with s h e l l f i s h  a s  a d i e t a r y  

woffusc-an coramunities were  g r e a t l y  
-- - - -  - - 

i n  h a b i t a t  ( i-e.  r i s i n g  sea l e v e l s  

e s t u a r i e s ) .  

t h e y  - - - e x i s t e d  - - - - - -p--p--A quite e f r e c T G o  
- 

supplement u n t i l  the 
- - - - - - - 

reduced-due to  a change 
- - - - - - - -- - - - - - - - - - -- - 

1 

s i l t i n g  i n  l a g o o n s  and 

- - - - -- - - - - - - - -  

- 
- mast i n  southern - 

- - -" - - - - - 
C a l i f o r n i a ,  ate a v a i l a b l e  on a year- round basis, s e d e n t a r y  

occupat icrns  would have been p o s s i b l e .  A l s o ,  a reduced sea- - 

have been t h e  case for s- plant  comraunities, would obviqte 

t h e  need f a r  s t o r a g e  ( B i n f o r d  1 g 8 0 ) .  I n  agreement  w i t h  t h i s  
- - -- 

c o n c e p t  there is n o  evident; of s t o r a g e  p r a c t i c e s  i n  the La 

Joila tradition. 

pation of t h e  San Dieguito t r a d i t i o n  d i d  not exploit s h e l l -  

f r s b  resources is t h a t  at sonre of the sites where b o t h  San 
h 

- - - - - - - 

Jieguito and  L a  3011a e l e m e n t s  are found, t h e  ~ a n  D i e g u i t o  

l a c k e d  shellfish remains. - For example,  a t  t h e  Monument Mesa 
1 h 

site, San Diego County, excavated st~atum #4 eomtained a .  

typical San D i e g u i t o  assemblage devo id  of shellfish remains 

[Bingham 1978). This component was & l o w  a r a d i o c a r b o n  d a t e  
< 

-- of 7 ,260+80  B,P, y i e l . s m  the hase of an r z v e r l y i ~  La * 
- 

Jolfa s h e l l  midden, The ~ i g n i f i c a n c e  of t h i s  o c c u r r e n c e  is 

, , that  t h i s  is a mesa site t h a t  was n o t  exposed t o  r i s i n g -  s e a  

\ 

levels d u r i n g  t h e  Holocene. The argument t h a t  t h e  San 
- - - -  

\ 
- D i e g u i t o  people may have routinely e x p l o i t e d  shellfish but 



t h e  sites t h a t  w o u l d  i n d i c a t e  t h i s  are now j n u n d a x e d .  &LB& 
- - 

r e i n f o r c e d  by sites s u c h  as Mdnument Mesa. S i n c e  t h e  s i t e  
- - -  - 

- - -- - - --- -- 

is located p e a r  t h e  b e a c h  it  is u n l i k e l y  t h a t  t h i s  si te 
- -  - - -  

would not reflect  r h b f r  g e n e r a l  s u b s i s t e n c e  econon& d u e  to - - - 

- -  - - - -- - - -  -- - -- 
- - I A e 

t h e i r  s e a s o n a l  r o u n d s  i n  t h e  i m m e d i a t e  p r o x i m i t y .  I t  seems 

t h a t  t h e  S a n  ~ i e ~ u i t b ,  a t  least for m o s t  of t h e i r  teloporal- 
- - - -  - -  - - - -  - -- 

p t  - the n e c e s s  ty or g a t h e r i n g  - 

_ lll__l̂ .--lll_l-L.-ll_ "__- -_L_-. -- - - - - 
s h e l l f i s h .  Among t h e  La Jol la  componen t  a t  t h e  s i te ,  as 

well a s  m o l l u s c  rerllaittq t h e r e  w e r e  m i n o s  and n s e t a t e s  c h a t a c -  

E v i d e n c e  from the ~ l e n  A n n i e  Canyon coastalysite Aear 
- 

I 

San ta  B a r b a r a  i n d i c a t e s  t h a t  by 7 , 3 0 0  B.P. a t ; a a i t i o n  a d a p -  - 
- - 

ted t o  m a r i n e  r e s o u r c e ;  a n d  m i l l i n g  e x i s t e d  (Owin,  cYtis m 

, / v 

and  Miller 1964). Remains  -of s h a r k s ,  seals,.-rags a n d  s h e l l -  
_/ , 

-- -- - -- -- - - - - f ish w e r e  reeuvered -&during -ejrcavat ioiis ; AlthuGgh t h e - % l r l y -  

t r a d i t i o n  a s s o c i a t e d  w i t h  t h e  s i t e  is n o t  d e f i n e d  as La 

- r J o l l a ,  many c u l t u k a l  t r a i t s  are c o m p a r a t i v e  (e.g. f I e x e d  1. 
- - - -- - -- -- - 

buriac i .  with s i m i l a r  o f f e r i n g s ,  v e r y  cprnparable c h i p p e d  C 
stone, g r i n d i n g  and m i l l i n g  t e c h n o l o g y ,  a n d  d e c o r a t i v e  ele- 

ment&, There is na e v i d e n c e  of a n  earlier cruftzuz73-occu- 

pying- this area, so it seems t h a t  g r i n d f n g  n u t s  a n d  seeds 

* 
b e g d n  h e r d a t  r e l a t i v e l y  the same t i m e  as i n  t h e  La Jolla 

. I 

-- t r a d i t i o n ,  c o i n d i d i n g  w i t h L d h a t i c  pdu&ges, 
- - - - 

=' F 

- T h e  Scripps E s t a t e  si te w h i c h  w a s  extensively r ~ s e a r r h  - 
C 

e d  by Shumway, Wbbs a n d  M o r i a r t y  1 1 9 6 1 ) -  is a t y p i c a l  coast- 

a l  L a  Jo l la  o c c u p a t i o n  i n  many ways. The o c c u p a t i o n  se- 
- - - - - - - 

q u e n c e  was r a d i o c a r b o n  d a t e d  b e t w e e n  7 , 3 7 0 7 5 , 4 6 0  BiP. and - * =-, 



c o n t a i n s  a t  leas t  46. b u r i a l s ,  A l l  of the b u r i a l s  t h a t  w e ' r e  a 
- - - 

1 , % i n  a s u f f i c i e n t  s t a t e  of p r e ~ e r v a t ~ o n  t o  r e v e a l  s k e l e t a l  
- - - -  -- - - - -  - -  -- - -- - -- - -- -- 

o r i e n t a t i o n  were i n  f lex .$dyos i t ions  and . a  numbe3 b f  t h e -  

_ 2- - - - -  - - - -- 
remafns w e r e  accompan ied  by o f f e r i n g s  s u c h  as metates, s h e l J  * 

- - - -  - -- - - -  - -- ---- 
- 

b e a d s ,  s c r a p e r l i k e  q u a r t z i t e  f l a k e s ,  a n d - o n e  i t e m  c l a s s i f i e d  . 
1 

a s  a s h e l l  ' c u p 8  or * d i p p e r g .  None of  t h e s e  i t e m s ,  a r e j c h d r T  
- 

- -- - - - -  - - 
- - - -  - - - A * -  - 

L l=,tlc of r i t o - t r a d i t i o n .  Alth ough  the-site- - . - - '+ 

-. -- A - .." -------A - - -- ---- - --- -- - - - 

is l o c a t e d  a t  a n  e l e v a t i o n  o f  a p p r o x i m a t e l y  lOOm a.s.1. o n  
9 

- 

the e d g e  o f  a  s m a l l  mesa, t h e r e -  is aft e x t e n s i v e  area of  
2 

al, 1961:63-65). The l i t h i c  tools f rom t h e  s i t a , . i nd i ca t e  
- 

m a n u f a c t u r e  by p e r c u s s i o n  f l a k i n g  ( i n  rare cases r e f i n e d  
- 

- - 

and t h e s e  a u t h o r s  s t a t e  t h a t  " p r e s s u r e  me thods  ( i f  u s e d  a t  
i 

a l l  1 w e r e  of , l i t t l e  i m p o r t a n c e .  T h i s  t e c h n o l o g y  c o n t r a s t s  
3 

---- -- - -- -- 
I- -- - - - --3 w i t h  t h e  w e l l - e x e c u t e d  -tachrrfme bf c Z n t r o l l e d  p r e s s u r e  4 

T 
E 

f l a k i n g  o f  t h e  S a n  D i e g u i t o  t r a d i t i o n .  v a .d 

The f a u n a l  r e m a i n s  f r o m  t h e  s i t e  o f f e r  bases for i n f e r -  
- - - - - - - -- - -- B 
e n c e s  c o n c e r n i n g  t h e  e n v i r o n m e n t  a n d  d i e t a r y  h a b i t s  of  t h e  g 

* 3 
- a b o r i g i n a l  p o p u l a t i o n ,  4 -- 

-I 

B "The f a u n a l  r e l a t i o n s h i p s  of &he 56-species - - - ' 3  
of p e l e c y p o d  a n d  g a s t r o p o d  m o l l u s c s  f o u n d  on . 

I t h e  s i te i n d i c a t e ,  on  detailed a n a l y s i s ,  t h a t  
t h e  t e m p e r a t u r e s  were as  w a r m  a s  a t  p r e s e n t  
and  v e r y  p r o b a b l y  somewhat w a r m e r ;  t h e  re- 
ma ins  of animals i n  o t h e r  g r o u p s  c o n f i r m  t h i s  

, . 
i n d i c a t i o n "  (Shumway et a t ,  1961 :97). 

r 
- -- - - - -  

?, 
Some o f  t h e  s h e l l  material f r o m  t h e  s i t e  was a s s a y e d  for 

i s o t o p i c  c o n t e n t  a n d  y i e l d e d  p a l e o t e m p e r a t u r e  measuremenks { 
" *$ that c o n f i r m  t h e  d e d u c t i o n  s t a t e d  above .  I t  is i n t i m a t e d  by a T 

- 
- - - 

r - .  . . .&  
* -  

: 
* - 

- 80 - 

- 
k -- - --. 



'The type of  m k h s c s  eaten, the  aiwndimce of 4 

this for g r i n d i n g  p l a n t  food, and t h e  great 
s c a r c i t y  of v e r t e b r a t e  remains a l l  i n d i c a t e  a 
s i m p l e  fcmd g a t h e r i n g  c u l t u r e ,  w i t h  little. 
h u n t i n g  for larger a n i m a l s ,  either on land or 
on the h i g h  sea, 

b o n g  the s p a r s e  v e r t e b r a t e  remains 'are b i r d s  and asawtaals 

4 . 5  S e a s o n a l  P e r i o d s  of Occupa t ion  
* d  

F 

*- "I 
The a r c h a e o l o g i c a l  e v i d e n c e  i n d i c a t e s  t h a t  t h e  San 

D i e g u i t o  were very % r a n s i t o r y  making almost c o n t i n u a l  rounds  

i n  an attempt to pruvide for their sustenance, mainly . 
t h r o u g h '  h u n t i n g  and some g a t h e r i n g .  It is h y p o t h e s i z e d  by 

C u r t i s  (1965:5f that -permanent  v i l l a g e  l i f e  was n o t  only 
-- - - - -  - - 

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

e n v i r o n m e n t s  of  coastal s o u t h e r n  C a l i f o r n i a  as f a r  back as 

the H i l l i n g  S t o n e  Horizon. '  The s e d e n t a r y  l i ' f c  does not 

p r q c i u d e  ' l e a v i n g  t h e  v i l l a g e  area a l t o g e t h e r .  but C u r t  is 
,* 

b e l i e v e s  t h a t  the g a t h e r i n g  rounds  w e r e  p o s s i b l e  w i t h o u t  

abandoning t h e  l i v i n g  site. I t  is s u g g e s t e d  that no i n l a n d  
- ---- * 
area c o u l d  o f f e r  t h e  p l e n t i f u l  r e s o u r c e s  t h a t  t h e  coast 

i 
t 

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

The d e g r e e  o f  s g d e n t a r i n e s s  of e a r l y  La J o l l a  s o c i e t y  
- - - 

h a s  been a prob lem of interest, La Jolla sites are nearer 



- - - 

evident i n  p r o x i m i t y  to coastal water sour&s sucb as 

lapuns  and small estuaries. It is indicated that such 

sites were m a r e  continuously occupied a l t h o u g h  their 

s u b s i s t e n c e  depended heavily upon g a t h e r i n g .  

- - 

Previous s t u d i e s  cm the d a f f y  and anmaf grouth lines _ - -i_ 

of certain c-kzm s p d e 9  have a1 tawed eS?z~ara€-i~srrs~ m' seasbris-- - 
- --- -- - 

of o c c u p a t i o n s  (shall p a t h a r i n g )  d s h e l l  riddan sites 
I\ 

fCoutts- and Rigktaa 1971; D e i t h  1983; Drover 1974; Koike 
-- 
-- - -  

,1975; Weide 19691, S t u d i e s  of t h i s  nature have been a p p l i e d  

to s o u t h - c o a s t a l  sites bStt most of them d e a l  wLth L a t e  ' 

Horizon cultures, Hweuer, Binghaza (1978) has been able to 

offer solhe h y p o t h e s e s  as to  seasonality of La Jolla 

occupations on the San Diego csast. A sample p o p u l a t i o n  of 

analysed- to d e t e r m i n e  the, season of d e a t h  of e a c h  clam. 
- -- - -- 

This  *provided a n  i n d i c a t i o n  of t h e  seasonal exploitation ,l 

pattern of the arease s h e l l ' f i s h  g a t h e r i n g  occupan t s '  

(Bingharn 1978:f2). The s a q l e  population used  for t h i s  

s t u d y  was t a k e n  from a l i m i t e d  e x c a v a t i o n  area, t h e r e f o r k  a 

s t a t i s t i c a l l y  v a l i d  r e p r e s e n t a t i o n  of the entire s i te  canhot 

be provided. Ewever ,  t h e  d a t a  i n d i c a t e  t h a t  a peak 
- - - - - - - - - - - -- 

occurred in t h e  gathering of d a m e  during t h e  winter lnwtths 

f Figure 2 7 ) .  E s s e n t i a l l y ,  none of t h e  specimens examined 

vere collected during the summer, w i t h  s l i g h t  r e p r e s e n t a t i o n  

from F a l l  and spring, The i ~ l i c a t i o n s ,  although t e n t a t i v e ,  

are t h a t  t h e  site m y  n o t  have been o c c u p i e d  in suamrer, or 





d .  

possfbly due to the of red tides that prevail in 
* 

* 

su-r months. The fact that the lowest tides of the ;ear 

occur f r o m  O c t o b e r  ts March *pegmitting optimal shelxffsh 
- * 

gathering conditions, provides an explanatkon far winter 

collectingm (Tartaglia 1976~63). (1t ray be that sin- vvlt 

- - - - - - - - - - - - - vxually for spawnf 
. " - . . ~  .- ----.-.-.-%u- --.-L.--" " -  " . -..u-.-.->-----.? r0r-e 

spring (Weighan 19721, these species were avoided by the 
\c 

d dictates of La Jolla procurerrent strategies during this 

at its peak during spawning, Keen (1979t10) relates that 

"spawning cycLes,..cause deterioration in c l a ~  quality," 

After the spring spawning *sexual development beginsagain 

and proceeds throughout the fall and winterm.(p. 12). 

Therefore, it seems tftat t h e  La 3s12a acay have p u m e l y  

harvested the clam crop when it was in prime condition for 

tary resources, especially plants such as agave, erigonuw, 

mesquite, grasses, seeds and nuts (Kaldenberq 1982). may * * . 
-- I 

have b e n  available during the rewinder of the-Gear which 

would preclude the necessity for shellfish gathering on a - 

continuous basis, 

similar to the rate cliae of today. The vegetation 

covers offered nunerous food plants of which acorns of seve- 

ral varieties were likely a very irqortant diet element 

( G i . f  ford 1973). There is palecmtological evidence that oak 



(Axelrod 1981). 

The study ef prehistoric -&sfst- prdretices bekmms - - * 

more 'problematic with a dscteaae i n  preserved dietary 

terrains, As stated previuualy, San DLaguito ckgosits have - 

-- n i x t ~ . u a l l y  mx~~&-_thaaa_ mw&u~- -  M l -  de.p&Wt r?.hsrrut+nt.------: 

ize many La J a l l a  sites, harever new quantitative ~ a a t h d s  of 
C 

midden analysis need be devebpud in order to properly for- 

-late hypotheses concerning the cultural  illportancet of ml- 



mental data pre"6sntad fa t h i s  repct, it is L a t f ~ t s d  tkst a . - 

* . "  

a 

within the period 8,000-7,000 8.P. kr envirannsnt w i t h  * , 

ground water, sbiftd to chaparral b o d  specfa such as 

The di f ferences  betwen t b  behavior patterns of Sun 

~iegui to  and La J o l l a ,  as ascertained from the archaeolog- 
* 

ical record, suggests adaptat iom to diLfem& enrirorrmtai 

cond%tiuns and that their cultural  affinities atfght be d f f f -  

erent. &t only ace  the l i t l ic  tool k i t s  manufaetared i n  

strategies and n e t t l e m n t  v v e m n t s  seer to reinforce thi .  
. . 

tenses concerning t h f s  p-toblw' lest the% may become biased 



.- 
True and ~ i d e y ~  1961) is s ipn i f  i cant . .  If t h i s  &qus i 9 8 ; ~ -  . , 

T i i  
-- -- 

--- 

lent * a ~  
' 

usad ~. kr M h  t,rc?f t__$snsnsss~.--m~-~i~~~~ar_~~.6..~c~ ;L+-...L-~..---. 
~ ~- 

shared an a f f i n i t y  wi th  eadkZGother.  . . 

The c r e s c e n t i c  stone i s  &mwhat of an archaeological 

enlgaba a t  present. Although the func t ion  of this object Is 

poral d i s t r i b u t i o n  and purpose. They have been documented 
. . 

as appearing i n  the San Dieguit~ q l e r  as w e l l  as  o t h e r  

earIy c u l t u r e s  t for e x a q l e  i n  .the Western P l u r i s l  Lakes I 
- - - . - 

tradition betwetan 11,060-8,000 B.P. (Uavis 1969). Strona 
- 

(l969:88) recsunts that ' c r s s c e n t s  seer to be l i r i t e d  to the 
. i h 

- - -  - proxiritp-of__-&hs_ an& x b m f ~ ~ a n d t t ~ ~  4 

found i n  only six western states. In reference to the cre 
# 

s c e n t s  Tadlock (1966~672)  accepts t h a t  the crescent has 'a 

possible rpn- of dakes'bet& I9,oMI B.P.1 and 17,Q@O 

B,P,1 and aye associatd w i t h  an unichnt i f ied combination 

, bip-g- hunting m d  f o o d - g r i n a n g  culture of the  P&O- 

t h e  coastal'area w i t h  the i n i t i a l  migration of t h e  Sana 

p a t t e r n s  were adopted. The f u l l w i n g  vfewa have been 



Figure 28. Crescentic stones8 two columnt3 
on right were recovered in SM Diego County 

(fmm ~ u g m  f966t623 b 



21 s tunn ing  points (Btrong 1 9 d l  -~ - 

3 )  surgical i s s t ~ n t s  ' t Padlock 1966 f 

6 )  f unct ionsf ly-sjpcf f ic projectile shsf t 
smoother-finishers (Carbons 1982) 

7 )  tattoo knives or. scarifiers (Strong 
19693 

Although inforration regarding past environment cannot be - 
ascertained from t h e  morphology of crescents, an analysis  

technique that  has k e n  cbvelapd by Loy (19831, which iden- 
- -- - - 

t if ies species-specif ic resi&e adhering to tool surf ace, 

can be applied to specieens and ray reveal  primary functions 

~least provide implications crs to whether the crescent was . 
used in a .hunting associated func t ion  or if it was used for 

/ 

another specific purpo~e,  

The Hollywood Rivera site on the  s h t h  caast cbqrfses 

an e a ~ l y  M i l l i n g  Stone Boriaan (Wllacet 1965). kfthotrgh the 

k m  f~'r 
crude "projectile points', and f l q k e  scrapers), a well rade 



-a lack of in- teres t  i n  Chis  n b u n d ~ k ~  easilg obtained - 

- 

n u t r i t f v e  materialo ($?allace 1965:426), although t h e  sncarg- 

a e n t s  are locat-W i n  t h e  sand ctunes a l o n g  the Mach, gther - a 

than a f e w  fraglsnts of ~ m r i n e  -1 bone, faunal remins 
/ 

a r e  nonex i s t en t  at t h e  site, Yere it not  far the  h i g h  f r e -  

a#wnt of svi-ncs indicating the type of diet composition 

of the occupants,  

There is p r e s e n t l y  no evidence tha t  suggests a popula- 

tion decrease in smth-ceustal California dariag the Thsmal 

Ctaximnm as has  someti- been sugges ted  for t h i s  time period 

i n  t h e  Great Basin  and t h e  Central Plains, Although there 

are sore sites which present  sterile layers between San 

D i e g u i t o  and La ~ o l l a  .rater•’&, such as the Harris site 

(Warren 196fa:17), there are a s u f f i c i e n t  number of undis-  
u 

turwd t r a n s i t i o n a l  sites- (Bintwrl978: Kaldemkrg B!&Zp _- - 
- 

Bubbs et al. 1965; W r i a r t y  1967; Wallace 1973) which ind i -  ' 

cat8 t h e  San D i e g u i t o  diversion was r e l a t i v e l y  contemporan- 

e m s  w i t h  the La Jolfa incipience. Tn t- tra~s%timal  

sites there are ho sterilp layers wi th in  the stratigraphy I 

0 
bet*en San D i e g u i t o  an La Joffa d e p ~ f t s .  Instead, there 

* - '. ---- -- -- a d i v n g  Qf -ns 

occurrences  w i l l  be later dealt with,  

The varvina Begrew &-is 
J*. 

eferents of econdc  importance by the San Dieguito a d  La 



a difficult to weigh the r e l a t i v e  importance of food collect- 

i n g  as opposed to h u n t i n g  and fishing b c u u w  of  the d i f -  & 

ference in ppservatim of rerains.' Because of t h i s ,  , 

s i v e l y ,  Most s u p p o s i t i o n s  relating to e a r l y  south-coastal 

ecunoatic strategies have been proposed with t h i s  l i m i t a t i o n ;  
I 

r n 

The e x p l i c i t  cause of the  behav io ra l  t r a n s i t i o n  uh ich  

occurred i n  t h e  t h e  period concerned i n v  t h i s  st& is pre- 

sentxy  unclear,  ft is alsa not known whether the change is 

r e p r e s e n t a t i v e  of a new husan popu la t ion  entering the area 

who might  have brought w i t h  them a unique society, or whe-' * 
hnaan a d a p t a t i o n  i n  p r e h i s t o r y  may seem d e t e r m i n i s t ,  however 

t h i s  concept  is b e a m i n g  wre prevalent i r r  a r c h a e o l o g i c a l  

research2 The c u l t u r a l  changes t h a t  occu r red  in the early 
i 

Rulocene can be regarded as the ffrst of a number of i d e n t i -  

fiablk chunges t h a t  occurred throughout the Recent period in 

a n d e n v i r o n m e n t a l  change, Hopeful ly ,  as m r e e v i d s n c e  5s - 
accumulated archu+ologis ts  m be .able to 'help validate 2 

pp - - - - - aodels-oZ e n v i r o m n t a l  change cfeveluped i n  other sciences; - 
land also] independent ly  scorer environmental  tre-d 

/= 



conditions" (noratto et al. 1978:147), 
*I / 

Alluding to cultural change, it has been argued,that 
L 

e likely to have been the results of 

1. economic or other factors, 

more so than climatic variation.. However, the relative 

degree of sophisticat* of a population, b~-th socially and 

technologically. must b recognized when considering the ' 

causes of events sut  & introduction of new economic re- 

sources, abandonhent - p- of a region previously bcc-ied, oc-cu- 
- - -- - - - -  - - 

pat ion of a region presently uninhabitable, sudden changes 

in population size, etc: The alternatives that were avail- 

able for dealing with environmental change must also be con- 

sidered. It is possible that climatic change could affect 

an alteration of tool kits, subsistence strategies, and site 
2- 

I m a f . i e n n s ~  DavlstluCy) believes that morphological changes 

in Paleo-Indian lithic technology were due to local adapta- 

/ '. changing environment, This pattern supposedly con- 
/ tinued as the early industries were replaced by the tools of 

the Hilling Stane Horizon, However, cliaatic factors are 

not as easily explained as a causation of the adoption of 

more complex practices such as burials, the depositing of 

grave of erings, and ornamentat ion. Nonetheless, these f -- - - - -  ~ - -  ~ ~ ~~ - ~ 

culturaf advances occurred in other prehistoric cultural 
- - 

groups and may have been a result of organizationali and 

1' social structuring emerging from new economic activities and 
2 - 

increased sedentism initiated by environmental change. 
2 ,' - 

- 92 - 



5.1 Social Organization 

iWf 
De'terrainirq he past existence of varyis social organ- 

ization &d/or value systems in early prehistoric societies 

and how they might be observed in the archaeological record 

is very difficult. Qf course it must be recugnized %hat 1 

when hypothesizing about early prehistoric social organiza- 

tion and its observable manifestations there must be a dis- ". 
tinction b e t r a e u ~ d a t h a n b  interpretation, ~ ~ i d l ~ w ~ ~ - ~ ~ -  

premises are speculative and were derived largely from in- 

ductive reasoning rather than concrete evidence. However, 

if previous postulates concerning Californian hunter- 

gatherer societies and social organization (cf. King 1978). 

are yalid, then there is evidence suggesting a process of 
- - - -- - - - - -- - -- 

transformation .from an egalitarian society to one of non- 

egalitarian status organization. When a number of elements 

and factors are consider2d in conjunction, some interpreta- 

tions of social dynamics that might have affected patterns 
4 

of social organizations can be offered. 

It is probable that a climatic shift influenced changes 

in and relationships between not only subsistence, settfe- 

ment, and population, but social organization a s  well. Ex- 
- - - - - - - - -- - - - - 

~ t i c  raw materials which are often indicators of special 
- 

value or status are absent from   an Dieguito and early La 
Jolla deposits. The crescentic stone is the single artifact 

I 

type observed in the San Dieguito complex that might be con- 

sidered as a decorative or symbolic element [Rogers 1966). 
3 
I 



After a long duration as a n  e l e m e n t  i n  t h e  complex  it see- 
* - - - 

t o  s u r v i v e  f o r  o n l y  a s h o r t  period i n  t h e  i n i t i a l  coastal  - 
Yilling S t o n e  Horizon (Wallace L965; Warren ,  T r u e  a n d  Eudey 

f961), however none of these f a t e  s p e c i m e n s  are  made o f  

' q u a r t z i t e  'which was t h e  p r i m a r y  raw m a t e - r i a l  used by t h e  

archaic i n h a b i t a n t s .  
c- 

The rudiments of ornamentation seem to have progressed 

through s h e l l  material i n  t h e  L a  J o l l a  t r a d i t i o n .  I t e m s  o f  , - 

m a t e r i a l  for possible a e s t h e t i c ,  social or r i t u a X * ' % a l u e .  

--A 
- 

The c u r r e n c e  of worked s h e l l ,  e s p e c i a l l y  o l i v e l l a  beads, 

a n d  , o t h e r  crudely made d e c o r a t i v e  e l e m e n t s  i n  t h e  La J o l l a  
/ 

t r a d i t i o n  {Cressman 1977; e t  a l .  1 9 6 1 )  r e p r e s e n t s  a 

prx>kly understuod pattern of values. A l s o  i n  t h e  i n i t i a l  L a  
- - - - - -- -- - - - -- -- - --- -- 

3011a phase t h e r e  is t h e  - f i r s t  c o n c r e t e  e v i d e n c e  o f  b u r i a l s  

on t h e  coast,  a number-& them a c c o m p a n i e d  w i t h  m o r t u a r y  

o f f e r i n g s  s u c h  as  & a d s  a n d  b r o k e n  or ' k i l l e d '  metates 

f~hunrway  e t  al. 19611, Whethe r  t h e s e  t ra i t s  are  e f f e c t s  .oc 
< ' 

a more sedentary lifestyle is n o & c l e a r ,  The i m p l i c a t i o n s  

suggest t h a t  c o n c e n t r a t i o n s  of sites a l o n g  t h e  coast re- 

sulted i n  more s e d e n t a r y  c o n d i t  i o n s  t h a n  v e r e  p r e v i o u s l y  

poss l b l e ,  As t h i s  occurred, social  g r o u p s  were l i k e l y  

compelfed tb  bury - t h e  d e a d  i n  d e s i g n a t e d  areas. Thus  f l e x e d  

b u r i a l s  occur i n  s m a l l  c e m e t a r i e s  a s  a  t r a i t  of  t h e  e a r l y  La 

Jolla tradition ( C r e s s m a n .  1977; Rogers 1963;  Shunway e t  a l .  
- - 

l96ff, Some of t h e s e  buria ls  are d e p o s i t e d  .with g r a v e  goods 



and are overlaid with a cairn which may signify some form of 
- - - - - - - -- - 

status position of the deceased. In itself, the presence of 

cemetaries suggests sedentary life and the fashioning of 
% 

non-utilitarian objects indicates that the early coastal 

population was nbt contin'uously. on the nave (Curtis 1965). 

The 'early prehistoric coastal ecology of southern Cali- 

fornia can be assumed to have been rich in' primary plankton 

production, the base. of Ehe marine food chain fYesner 19801, 
* 

especially after the onset of the Thermal Maximum (Bickel 

As previously discussed, a rise in the Holocene sea 

level created estuaries and lagoons on the southern Califor- 

nia coast at a t i e  of ideal geological context (Emery 

1967) .  This would have generated a habitat conducive to 
- - -- -- - - - - - - - - - - -- - - - -- - -- 

shellfish proliferation and shellfish gathering which pre- 

sented an occasion for increasikg the human population den- 

sity, especially in more sedentary La Jollan occupations of 

the littoral area. -9s explained in Carneiro's (1970) model, 

an increase in population may be a prime mover or precondi- 

tion to the evolution of a more complex society. ~ h b  La 

Jolla tradition is evidenced as a relatively more complex 

s o c i e t y  than San Qieguit~; p s s i h l y -  rmt because t k q - w s r s a - -  

different population o r o w  but becausg the San Dieguito peo - 
ple m y  have developed elements of increasing social organi- 

zation due to: 11 exploitation of new resources necegsitat- 
- - 

ting a reorganization of the economic system, and 2 )  popula- 
- J 



settlement area f o l k w e d  by a population increase, Relating 

the fatter case to the California coast Bickel (1978:9) 
> 

emphasizes that "The effects sf changing sea levels over the 

fast 15,000 years provide a mechanism independent of human 

cause which led to increase in population density." This 

was possible because the coastline is a unique boundary 

which then furnished economic resources while limiting 

settlement expansion. 
- - - - - - - - - - 

Hany La JoIIan sites are located in proximity top 
- 

grevious highly productive estuarine zones that, as Odum - 

(1971) explains, offer a higher degree of exploitatimal 

resources than other coastal zones, An increase in the 
3 

requirements for economic and social organization, as well 
i 
3 

as the effects of new demographic features may have fed to "j 
- - ppp---p-p-p--p-pp------ppp---p - 

A 

more of a potentiality for social complexity to develop in 
1 
f 

the La Jolla than in the San Dieguito tradition, The con- 

version to the linear settlement pattern instituted by the I 
La Jollans, as oppbsed to the planar pattern of  an 
Dieguito, likely afforded conditions suitable for social 

change, 

It is possible that after the linear pattern of site 

ble. kmond (1965:313f for instance indicates that subsis- 4 
Y - 

mce anQ society are QirectLy iWdepade&, if +kexe 4 
1 



- 

- - - - - - - - - - --  
- - - - - - 

- -+ . ., s- P 
A 

C m 

crclm or su ststence patterns, tnrs u 

alteration could be expected to be observable 'I 

in social organization. Such a connection -2 

between subsistence patterns and social 7 

organization is, of course, the major tenet -?, - 
of cultural ecology,' 7 A 

A 
I 

-?2 

He also stresses that population increase if often concomi- "Y 2 

- 

tant with the adoption of more effective and efficient sub- F 

* 
2 - 

sistence strategies. PoZlvuing within this t h e m  Yesmr 
d 

A - 
- 

{1980:730) states that: 
- - 

"In any maritime society in which shellfish :i 
or other invertebrates are an important re- 
s m c e ,  C p- 

v rlrtin?J ttarul - b a r  F--p- - p---------z--- 

populet io="dspbroader, life expectan- 
cies higher, and potential for population 
increase consequently greater. * 

It is hypothesized that energy expenditure is greater and 
- 

comparative energy harvest ratios smaller for extensive 

gathering than for game hunting practices, depending-upon 

i 
group formation and optimal qroup size (cf. Smith1983). ----A 

: 
~ o l l & i n ~  a depletion in the available game resources in the 

i 
coasfaf area the time and energy requirements that likely 4 

4 
I 

became necessary for almost exclusive gathering may have ! 
! 

created a situation whereby a hierarchical system of labor ; 
4 

tasks was necessitated. This would likely have led to the 

imposition of a social order with some degree of stratif i -  

cation, 1 
- - - -- - - - - 

- S o m e  ethn6Graphic data i r e p l y  chat  there was a popula- - - -& 
am increase associated with the incipience of the La Jolla 

3 
tradition. For instance, Yesner t1980:730) notes that: i 

B 

' B t ~ f l  t w r  tms ~ C u Z ~ ? i t ~ ,  rot- 
Australia, cuastal hunter-gatherers exhibited 



p o p u l a t i o n  d e n s i t i e s  40 t i m e ' s  t h o s e  of  t h e  
i n t e r i o r  g r o u p s ,  S i m i l a r l y ,  K r o e b e r ' s  ( 1 9 3 9 )  
d a t a  from a b o r i g i n a l  C a l i f o r n i a  show a  
d e c r e a s e  i n  p o p u l a t i o n  from c o a s t  t o  
i n t e r i o r . .  

An i n c r e a s i n g  La J o l f a  p o p u l a t i o n  may have  caused  a n  i n s t i -  

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

d e c o r a t i v e  e l e m e n t s ,  and b u r i a l s  w i t h  o f f e  ngs and a s s o -  
- ia 

c i a t e d  c a i r n s .  The i d e a t i o n a l  a s p e c t s  of t h e  La J o l l a  

f l e x e d  b u r i a l  t r a i t  is n o t  known, y e t  t h e  social d imens ions  

t h o s e  advanced i n  Brown (19711, which o f f e r  documented 

o b s e r v a t i o n s  a b o u t  how social  d imens ions  i n t e r l o c k  w i t h  

mor tua ry  p r a c t i c e s ,  - .  

5.2 C o r r e L a t e d  Data 

I t  is p r o b a b l y  unwar ran ted  a t  p r e s e n t  to  commit o n e s e l f  

t o  t-he p o s t u l a t e  t h a t  c l i m a t i c  t r a n s i t i o n  w a s  ~ x c l u s i v e l y  

t h e  c a u s e  of c u l t u r e  change on t h e  s o u t h e r n  C a l i f o r n i a  

c o a s t .  However, any v a r i a t i o n  i n  a p a s t  n a t u r a l  'environment  

mst be c o n s i d e r e d  when d e t e r m i n i n g  f a c t o r s  of chang ing  

c u l t u r e  i n  t h e  a r c h a e o l o g i c a l  r e c o r d .  I n  r e a l i t y  th is  

c i r c u m s t a n c e  is n o t  a lways  reckoned w i t h  i n  t h e  r e s e a r c h  
- - - - - - - - - - - - - - - - - -- 

designs o f  the p r o f e s s i o n a l s  who a r e  i n v e s t i g a t i n g  s u c h  

problems.  HcPfillan a n d  K l i p p e l  (1981:240) p o i n t  o u t  t h a t :  

' U n f o r t u n a t e l y  some of t h e  models most w i d e l y  - 
employed i n  i n t e r p r e t i n g  c u l t u r e  chanqe ... 
are t h o s e  which h o r n - t h e  env i ronment  c o n s t a n t  
w h i l e  a t t r i b u t i n g  v a r i a t i o n  i n  t h e  a rchaeo-  
l o g i c a l  r e c o r d  t o  c u l t u r a l  dynamics i n  a  

Z 
seeming ly  s t a b l e  environ+ient.' 



- --- - -- - - - - -  - - - - 

f 
I t  s h o u l d  be n o t e d  t h a t  a t '  t h e  h y p o t h e s i z e d  t e r ra inus  of t h e  

-- .- 
Thermal Maximum and  o n s e t  of a  c o o l i n g  t r e n d  (ca. 4,000 

% B.P.) a n o t h e r  c l t u r a l  t r a d i t i o n  a p p e a r e d  on t h e  coastal  L 
s t r i p  t h a t  w a s  mmarkedly d i f f e r e n t  from t h e  c u l t u r e s  t h a t  

p r e c e d e d "  (Meighan 1965:716).  T h i s  a d a p t a t i o n  i n v o l v e d  a  
fi , 

s h i f t  i n  s u b s i s t e n c e  p a t t e r n s  toward t h e  . g r e a t e r  u s e  o f  

marine- resottrces, a n d  f i s h i n g - w a s  the primary-ecOROWie --- - - - -  - - - 

a c t i v i t y .  There  is s u p p l e m e n t a r y  e v i d e n c e  i n d i c a t i n g  t h a t  a  
. . 

c l i m a t i c  change l e a d i n g  t o  d i s p l a c e m e n t  of  some f a u n a  [and 

- f &.snup- 2% Shi+ in 7- -- 

r e s o u r c e s .  ~ a n ~ &  (1972:169) s u b m i t t e d  data for c e n t r a l  
I . * 

Mexico s u g g e s t i n g  t h a t  t h e r e  was: 

"an economic s h i f t  i n  emphasis  f rom t h e  p r e -  
A l t i t h e r m a l  h u n t i n g ,  t o  g a t h e r i n g ,  and back ' 

t o  h u n t i n g  a t  t h e  end o f  t h e  A l t i t h e r m a l .  
T h i s  p a t t e r n  may e x t e n d  n o r t h  and w e s t  t o  
coastal s o u t h e r n  C a l i f o r n i a . m -  

~ ~ o x c a t l a n ~ ~ i n  c e n t r a l  Mexico it is i n d i c a t e d  t h a t  a t  
/ 

ca. 7,500 y e a r s  ago a p a t t e r n  b e g i n s  i n  which " t h e  ra t io  of 

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

t h e  A l t i t h e n n a l  from earlier s i t e  l e v e l s ,  t h e n  i n c r e a s e d  a t  

t h e  p e r i o d ' s  endm (Nance l972:186).  T h i s  is ana logous  t o  

t h e  a r c h a e o l o g i c a l  r e c o r d  i n  s o u t h e r n  cal if  o r n i a ;  

An i n t e r e s t i n g  s t a t i s t i c a l  a n a l y s i s  u s i n g  t w o  indepen- 

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

d i s c o n t i n u i t i e s  was e x e c u t e d  by Wendland and Bryson (1974) .  

Concerned s t r i c t l y  w i t h  t h e  Holocene epoch,  t h e y  used  o v e r  

800 C-14 d a t e s  a s s o c i a t e d  w i t h  g e o l o g i c  and b o t a n i c  ep-  
- - -- -- --- - 

s o d e s  (maxima and minima) and: 

- 99 - * 



msiawltaneously analyzed them to identify 

-% 
times of globally synchronous environmental - discontinuities. Sow 3,500 C-14 dates asso- 
ciated with 155 cultural continua of the 

, . world were collectively analyzed to identify 
worfdwide synchroneities in appearance and 
terminat ion of the cultures'* (Wendlandd and 

- ~ r y s o n  1974: 9) .  O I 

Their results indicated -that there was a variation in the 
t + 

probability of a culture's continued existence across 
- - - - - - - - - - - - - - - -- - --- - - - - -  

C 1 - 
climatic discontinuities. me dates of environmental and 

* - 
3 
i 

cultural discontinuities form a similar pattern and it is ++ 
a i 

" ... perhaps when the environment changes,. 
such a .change could be found recorded in the 
history of Man's activities. The record of 
his hunting, agricultural and housing prac- 
tices may well contain information on envir- 
onmental history2 That is, the culture his- 
tory of Man may be a proxy record of envi- 

. ronmental history. This is not to suggest 
that Man fully or socially responds to his a 

environment and its changes, but rather that 
- - - - -- -- - - - +ha 

, environment. Man, plants and other animals 
function within that biased field." 

+ (Wendland and Bryson 1974:14), - - 

It? seems that the synchronism, or nontime-transgressive 

covariation of cultural discontinuities and the palaeobotan- 

ical recorq, asuggests a geophysicaJ-cause rather than 

migration or diffusion, probably climatic chaAgen (Wendland 

and Bryson l974:23), 

shellfish may have been an adaptation to a general drying 
F @ 

climate and the decline of faunal species which had been 
9 

previously - -- hunted. - Environmental factors brought about a , 4)' 

biotic and geomrphic change in the southern California 



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

Bingham (1978:28) e x p l a i n s  how: 

.The g e n e r a l  rise i n  p o s t - P l e i s t o c e n e  sea 
l e v e l  c a u s e d  t h e  f o r m a t i o n  o f  rocky fore- 
shores ' ,  bays  a n d  l a g o o n s  w i t h  f l o u r i s h i n g  
p o p u l a t i o n s  of clams, mssels and o y s t e r s .  
With a  s u b s i s t e n c e  s y s t e m  based  p r i m a r i l y  on 
c o l l e c t i n g ,  people o f  t h e  La J a l a c u l t u r e  - - -- - 

- 

c o u l d  be z Gre - or less' s e d e n t a r y . '  - 

I t  is possible t h a t  g r o u p s  o f  p e o p l e  m i g r a t e d  westward 

to t h e  l i t t o r a l  env i ronment  when a n  i n c r e a s e  i n  a r i d i t y  

C a l i f o r n i a .  If t h e  L a  J o l l a n s  came from i n l a n d  a n d  w e r e  

a l r e a d y  based  main ly  on a g a t h e r i n g  and m i l l i n g  economy it 

seems t h a t  t h e y  c o u l d  more e a s i l y  a d a p t  t o  the d r y i n g  t r e n d  

on t h e  c o a s t ;  more so t h a n  t h e ~ g a m e - h u n t i n g  San D i e g u i t o ,  

Warren (1966:12) s u g g e s t s  t h a t  it is d u r i n g  t h i s  p e r i o d  t h a t  
- 

, - 

p o s s i b l y  t h e  "San D i e g u i t o  p e o p l e  w e r e  compel led  t o  overcome 

t h e i r  t r a d i t i o n a l  a v o i d a n c e  of  - s h e l l f  i s h  i n  o r d e r  t o  supple- 

ment t h e i r  normal  d i e t  w i t h  it to  some e x t e n t . "  

I n  one  o f  Rogers '  (1945:171) i n i t i a l  o b s e r v a t i o n s  re- 

g a r d i n g  t h e  e a r l y  c u l t u r e s  o f  t h e  Sou th  C o a s t  h e  s ta ted t h a t  

" immedia te ly  a f t e r  t h e  d i s a p p e a r a n c e  of t h e  San D i e g u i t o  

peoples w i t h  t h e i r  e x c e l l e n t  s t o n e  f l a k i n g  t e c h n i q u e ,  a new 

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

i n v e n t e d ,  and most of the c u l t u r a l  r emains  w e r e  s u r f a c e  ma- 



whgt was reednt by ,a n e w  stock .,. muwed in.' When consider- 
* 

i n g  whe the r  t h e  L a  J o l l a n s  may have  been t h e  same c u l t u r a l  

g r o u p  as t h e  San D i e g u i t o ,  t h e r e  is vbry  l imi ted  e v i d e n c e  to 

w o r k  w i t h .  The o c c u r r e n c e  o f  a new t e c h n o l o g i c a l  i n d u s t r y  

(i.e. t h e  a p p e a r a n c e  of m i l l i n g  s t o n e s ,  a marked r e d u c t i o n  . - 

-- - - -- -- -- - - -  t -  - - - -- - - - - - - 

i n  p r o j e c t i l e  point  frequency, r e t o u c h e d  flakes generally - 

r e p l a c e  s c r a p e r s  i n  a too+ k i t ,  use of  a n  a l t e r n a t e  r a w  

/ m a t e r i a l j  does n o t  nece s a r i l y  i n d i c a t e  a new p o p u l a t i o n  
- -- - - -- - -- - - - 
- - - -  - -- 

group.  As Kaldenberg  L n d ~ z e l l  (1974:  11) imply,  t h e  i n t r o -  

d u c t i o n  of  p o s s i b l e  t r a n s i t i o n a l  implement forms .does n o t  

n e c e s s a r i l y  c o n n o t e  a c u l t u r a l  change or t h e  coming of a  new 

peop le '  i n  t h e  p r e h i s t o r y  o f  a  g i v e n  reg ion .  The t r a n s i t i o n  - 
f r o m  one c u l t u r a l  t r a d i t i . m  to a n o t h e r  i n  t h e  s a n e  g e n e r a l  

P 
- - -- -- - 

r e g i o n  m y  have  been #n e f f e c t  o f  b e i n g  c u l t u r a l l y  and t e c h -  

n o l o g i c a l l y  o u t  o a n c e  G i t h  a s h i f t i n g  env i ronment .  

T h e r e  seems to  ' be no archaeological evidence -of t h e  Lac W 1 6  --- 

m i g r a t i n g  from i n l a n d .  The c h a r a c t e r i s t i c  tools of t h e i r  

l i t h i c  i n d u s t r y  a s  w e l l  as t h e i r  b u r i a l s  (Figure 293 are 

f i m i t e d  t6  a close p r o x i m i t y  o f  t h e  c o a s t l i n e  w i t h  f i t t l e  : 

e v i d e n c e  f u r t h e r  i n l a n d .  - - 2  
' 2  A rise i n  Holocenek sea l e v e l  h a s  many i m p l i c a t i o n s ,  

3. 

XotofiTy 6ZFt5Ftieightening o f  K=adi tXe l e v e l  a l l w  
- 
& - 
3 

2 .- 
01 tm-ne T C 

3 
became t h e  medium which obliterated much 

, . - 
* 

F i g u r e  30 which de l im i t s  t h e  submersed a r e a ,  The p a u c i t y  of 







- - 

(Ka ldenberg  1982)  seems to  c o n f i r m  t h a t  'many l a t e  p h a s e  San 

D i e g u i t o  and e a r l y  La Jol la  ,sites were a f f e c t e d .  Sea l e v e l  

c u r v e s  f a r  t h e  Holocene p e r i o d  a r e  d e p i c t e d  i n  F i g u r e  31. 

, I n  Hudson (1976 :p re face )  it is no ted  t h a t  d a t e d  e v i d e n c e  . . 

i n d i c a t e ;  that sea l e v e l  rise i n u n d a t e d  o c c u p a t i o n  s i tes  

and: 

' t h e r e  was a g e n e r a l  landward retreat o f  
c o a s t a l  d w e l l i n g  p e o p l e  a l l  a l o n g  t h e  
s o u t h e r n  C a l i f o r n i a  coast. T h i s  r e t r e a t  
c o n t i n u e d  up u n t i l  t h e  r e c e n t  or p r e s e n t  s e a  
level s t a n d  a b o u t  2 ,000 y e a r s  ago. There  is t-e-fS-or=-me - - - - - - - - 

- - f t - ~ ~ ~ ~  
- 

w o r l d s e  l o a r i t i w e  c b a s t ~ i  c o n s t i t u t e  a  v a s t  
repository for a r t i f a c t s r e l a t i n g  t o  man's . 
h i s t o r y  from t h e  e a r l i e s t  tihes to t h e  
p r e s e n t .  * 

I f  t h e r e  is e v i d e n c e  of  earlier ~ a ' ~ o l l a  a n t e c e d e n t s  t h e y  

may be below the p r e s e n t  sea l e v e l .  For  example, ground 

' .  
stone vessexs have been foQn& d i s t r i b u t e d  a t  v a r i o u s  d e p t h s  I 

- -  3 

i n  t h e  n e a r  o f f s h o t e , a r e a  of San Diego County (Hudson 

1 
1 9 7 6 ~ 4 1 ) .  C u r r a y  (1965)  stresses t h a t  t h e r e  w a s  a c o n s i d e r -  

& 

a b l e  landward movement of t h e  s h o r e l i n e  between 9,000 a n d -  1 
1 

7 ,000 y e a r s  ago,  and  C l a r k ,  P a r r e l l  and  P e l t i e r  ( 1 9 7 8 )  have  i 
p r e d i c t e d  a change  i n  s e a  level o f  80m i n  s o u t h e r n  C a l i -  ] 

1 

f o r n i a  s i n c e  t h e  L a t e   isco cons in maximum ( 16,000 B.P. ). The a 

3 
-=w 

- - - - - - - - - 
I 

r u d i m e n t s  i n ,  or have e v o l v e d  from, t h e  2 

c o a s t a l  San D i e g u i t o .  I t  c o u l d  r e p r e s e n t  a  
maritime a d a p t a t i o n  of t h e  i n l a n d  M i l l i n g -  \ 

s t o n e  t r a d i t i o n  or have c u l t u r a l  a f f i n i t i e s  ------p- -- --- -- 3 
as y e t  u n s u s p e c t e d .  Obvious ly ,  p r e s e n t  know- 
l e d g e  o f  t h e  o r i g i n s  and  dynamics of e a r l y  



THOUSANDS OF YEARS B.P. 

Figwe 31. Gnph rhan'ng sea lavet changes fa the past 17.000 yn. 
"A" denotes the ME curve of Millimn and Emry  (1968: 1122. Fig.2) 
"8" represents the S curve of Shepard (1964:575, Fig.2) 
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- - - -- - - - - - - - - 
- - - - 

prehistoric cultures in southern California 
is in a state ~f f l ~ ~ I f i c i e n k i l a t a  . r '  

- 

(especially for the coastal San Dieguito 
sequence) dictate that the current body of 
theory must remain highly speculative. " 

The problem concerning the impaction of climatic chang- 
.c 

es upon prehistoric populations is not impossible to deal 

with. Although there is no real 'archaeological' evidence 

of climatic fluctuations of the Holocene in southern Cali-- - - -- 

fornia, and archaeologists have used climatologist's delin- 

eations without contributing much evidence of importance, 

further investigati6ns are necessary. Future studies relat- 
-- - -  - 

- - ---- L - - 
- - -  -- -- - 

ing' prehistoric populat ns to sea levek changes, lake and r marine terraces, lagoo silting, deposition of stream 

gravels etc.. should shed light upon cultural adaptation 

strategies in response to &hanging environment. 

The ikiuences upon cultural systems in the early - - 

restricted distribu(ion, or localized occurrence of the La 

Jolla tradition may have been due to ecolog <a1 dictates c 
that cannot be perceived today. It is'probable that cultur- 

al changes transpired more rapidly along the coast than in- 
"1 

land because inland climatic and environmental changes are 

slower (Ford 1982). The evidence here presented relating to , 
* - 

climatic and cultural change within a delimited time period 
- - - - - - - - - - - - -- -- 

strongly suggests that: Environmental modification brought 
- - - - - - - - - 

about by Ue'ased available moisture resulting in biotic 

displacements and geophysical restructuring was likely 
A - - -- - 

responsible fo change in subsistence activities, techno1 - 



ogy , and p o s s i b l y  social b e h a v i o r .  I r w i n - W i l l i a m s  a n d  
-- -- -- - 

H a y n e s  (1970:59) a p t l y  declare t h a t :  

"The e f f e c t  of c l i m a t e ' c h a n g e  is f e l t  t h r o u g h  
t h e  a c t i o n s  and r e a c t i o n s  of t h e  e c o n o m i c  
s u b s y s t e m  a n d  its l i n k a g e s  w i t h  o t h e r  sub- 
t s y s t e m s .  These r e a c t i o n s  r e f l e c t  n o t  o n l y  

i t h e  c h a r a c t e r  of t h e  c l imat ic  s t i m u l u s  b u t  
' a l s o  t h e  e x i s t i n g  s ta te  of t h e  c u l t u r a l  

s y s t e m .  Alternate react-id y l u d e  d i r e c t  
s y s t e m i c  r e a d a p t a t i o n  t o  t h e  c h  n g e d  e n v i r o n -  
m e n t  f th rough  changed t e c h n o l o g i e s  , m e t h o d s  
of p o p u l a t i o n  c o n t r o l ,  etc. ), or s m a l l  scale ". 

o r  l a r g e  scale r e l o c a t i o n  o f  p o p u l a t i o n s  i n  
d i f f e r e n t  local n i c h e s ,  r e g i o n s  or a r e a s  
whose  c h a r a c t e r  most c l o s e l y  a p p r o x i m a t e s  t h e  
c o n d i t i o n s  t o  w h i c h  t h e  c u l t u r a l  s y s t e m  was 
i n i t i a l l y  a d 3 s e d  " - - 

The n e t w o r k  o f  l i n k a g e s  a n d  r e l a t i o n s h i p s  b e t w e e n  ma-n ' s  

a c t i v i t i e s  a n d  e n v i r o n m e n t a l  m o d i f i c a t i o n  is e x t r e m e l y  com- 

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

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

t i o n  o f  t h o s e  t h a t  could be d e t a i l e d .  I t  is o b v i o u s  t h a t  
_ - - - 

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

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

the l a t t e r  c a u s e d  t h e  f o r m e r .  , *The p r o b l e m  is t h a t  o f  . . 
l i n k i n g ' r n e c h a n i s m s  w h i c h  are  f a r  f r o m  w e l l  u n d e r s t o o d  i n  

a d d i t i o n  t o  t h e  known r a n d o m i z i n g  e f f e c t s  of human c o n s c i o u s  

c h o i c e  -- o f t e n  s e e m i n g l y  i l l o g i c a l "  ( F l a d r n a r k ,  p e r s o n a l  

c o m m u n i c a t i o n  1982): 
\ 

The n a t u r e  of t h e  mechan i sm t h a t  is o s t e n s &  mask - 
, 

1 - 

; - 
s i g n i f i c a n t  t o  c u l t u r a l  c h a n g e  i n  e a r l y  s o u t h - c o a s t a l  pre- 

- -- - - -- 
t 

h i s t o r y  seems t o  have  been a n o n c u l t u r a l  s t imulus .  As 

i l l u s t r a t e d  by t h e  model i n  F i g u r e  32, t h e  e n v i r o n m e n t  seems 

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

study a r e a .  
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Vf. tstwtMw -A - 

I t  is clear f r o m  t h e  e v i d e n c e  a v a i l a b l e  t h a t ,  p r o n o u n c e d  

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

mid-Holocene,  e s p e c i a l l y  a l o n g  t h e  coastal  strip o f  s o u t h e r n  

C a l i f o r n i a .  S t u d i e s  i n  p a l y n o l o g y  and  geomorpho logy  h a v e  

shown t h a t  c l i m a t i c  regimes had a marked influence on b t h  

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

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

f a u n a l ,  and  water d i s t r i b u ' t i o n s .  U n d e r s t a n d i n g  t h e s e  com- 

plex b i o p h y s i c a l  v a r i a b l e s  is c r i t i c a l  i n  o r d e r  t o  e x p l a i n  I 
t h e  e v o l u t i o n  of e a r l y  p r e h i s t o r i c  c u l t u r e s .  E n v i r o n m e n t a l  

c h a n g e s  t h a t  r e s t r u c t u r e d  d i f f e r e n t  components  o f  t h e  eco- 

s y s t e m  t h r o u g h  time and space a p p e a r  t o  h a v e  had a d i r e c t  
3 

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

t e c h n o l o g i c a l '  c h a n g e s  'were p r e c i p i t a t e d  by e n v i r o n m e n t a l  
r? 

a n d  e=ological systems a d j u s t m e n t m  ( K a l d e n b e r g  and Hay 1975: 

3 ) .  I t  may b w i t h i n  t h e s e  s t i n u l i a t h a t  t h e  San  D i e g u i t o  a 
*i - 
4 

c u l t u r a l  s y s t e m  p r o g r e s s e d ,  



VI I. FUTURE RESEARCH 
- - - 

The s e t t l e m e n t - s u b s i s t e n c e  s y s t e m  a s s o c i a t e d  w i t h  t h e .  

e a r l y  c u l t u r a l  t r a d i t i o n s  o f  s o u t h e r n  C a l i f o r n i a  h a s  been  a 

s u b j e c t  of u n c e r t a i n t y .  T h e r b f o r e  it  is i m p o r t a n t  t h a t  

f u t u r e  r e s e a r c h  d e s i g n s  be c o n c e r n e d  w i t h  g a t h e r i n g  d a t a  

r e l e v a n t  t o  explaining the p a t t e r n s  o f  group d y n a m i c s  and 

s u b s i s t e n c e  s t r a t e g i e s  o f  t h e  e a r l y  Ho locene .  Data  r e f l e c t -  

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

a c t i v d t i e s  is most  i m p o r t a n t L  As Hme (1935t51 slaffges&s, -ik - 

is n e c e s s a r y  'to e x p l i c a t e  t h e  i n t r a s i t e  v a r i a b i l i t y  f o r  t h e  

S a n  D i e g u i t o  a n d  t o  e x p l a i n  t h i s  v a r i a b i l i t y  i n  terms of 
I 

e c o l o g i c a l  a n d  s o c i o - c u l t u r a l  v a r i a b l e s .  " The mos t  impor- 

t a n t  f a c t o r s  that s h o u l d  be c o n s i d e r e d  w i t h i n  t h e s e  param- 

eters are: 1) p h y s i o g r a p h i c  f e a t u r e s ;  2 )  h y d r o f o g i c a l  fea- 
-- -- -- - - - - - - - - - - - 

t u r e s ;  a n d  3)- v e g e t a t i o n  e l e m e n t s .  I n t e n s i v e  i n v e s t i g a t i o n s  .- 
I w i t h  s t r ic t  c o n t r o l  of c r i te r ia  t h a t  d e l i n e a t e  e x t e n t  o f  

v a r i a t i o n  is n e c e s s a r y .  1 
4 
I 

9 S u c c e s s i o n s  o f  c u l t u r a l  t r a d i t i o n s  m u s t  k bet ter  u n d e r -  4 
I 

stood i n  o r d e r  t o  a c c u r a t e l y  p e r c e i v e  t h e  ways t h e y  may h a v e  
d 

b e e n  i n f l u e n c e d  by e n v i r ' o n m e n t a l  change .  It has b e e n  p r o -  4 4 

p o s e d  by B u l l  ( 1 9 7 7 )  t h a t  t h e  Midd le  a n d  Late H o r i z o n s  of 

S o u t h e r n  C a l i f o r n i a  r e p r e s e n t  o c c u p a t i o n s  - - - o f  d i s t i n c t - c u l -  
- 

t u r a l  g r o u p s .  Although t h e r e  is more e v i d e n c e  f rom t h e  
I - -- -- 

l a t e r  c u l t u r a l  h o r i z o n s  t o  work  w i t h ,  a n  i n t e r p r e t i v e  f rame-  

work w i t h  t h e  i n t e n t  t o  d i s t i n g u i s h  t h e  E a r l y  f rom t h e  

. Y i d d l e  H o r i z o n  s h o u l d  be a p p l i e d  a n d  c r i t i c a l l y  e v a l u a t e d .  



T h i s  would a i d  i n  d e t e r m i n i n g  w h e t h e r  t h e  San D i e g u i t o  was 
- -- 

t h e  a n t e c e d e n t  o f  t h e  XigXing S t o n e  S t a g e  i n  t h e  coastal  - - 

area. 

I t  is d i f f i c u l t  t o  d e t e r m i n e  w h e t h e r  c u l t u r a l  a n d  t e c h -  

n o l o g i c a l  c h a n g e  was m a n i f e s t e d  by movements o f  e t h n i c  

g r o u p s ,  I d e a l l y ,  i f  human s k e l e t a l  ~ e m a i n s  w e r e  r e c o v e r e d  

f r o m  San Diegui to  d e p o s i t s  a c o m p a r i s o n  couzd  be made w i t h  

t h e  e x i s t i n g  La Jol la  s k e l e t a l  m a t e r i a l .  T h i s  would p r o v i d e  

a  n e c e s s a r y  test f o r  , d e t e r m i n i n g  w h e t h e r  a l l  s p e c i m e n s  would 

a r e a .  

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

t h e  S a n  D i e g u i t o  a n d  -La  Jo l l a  t r a d i t i o n s  would.  be a method  

o f  t e s t i n g  f o r  s e p a r a t e  p o p u l a t i b n s .  A l o n g  d u r a t i o n  of 

c o n t e m p o r a n e i t y  would i n d i c a t e  d i f f e r e n t  c u l t u r a l  g r o u p s  
-- - -- - -p---- ---- -- - -- -- -- 

more t h a n  would a s h o r t  c o e v a l  i n t e r v a l ,  I f  d u a l  component  

si tes w i t h  l o n g  t e m p o r a l  a s s o c i a t i o n s  of e l e m e n t s  f r o m  b o t h  

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

r e p o r t ,  which  p r o p o s e s  t h a t  t h e  same - e t h n i c  p o p u l a t i o n  re- 
B 

s r e s e n t e d  b o t h  t r a d i t i o n s ,  would become less t e n a b l e .  
I 
4 E x p l a i n i n g  t h e  i n t r i c a c i e s  o f  e a r l y  c u l t u r a l  a d a p t a t i o n s  is 7 
i 

2 

2 n o t  a n  i m p o s s i b l e  p r o b l e m  t o  s o l v e ,  a s  new a n a l y t i c a l  
2 
4 

me thods  c o n t i n u e  t o  afford more p r o m i s i n g  r e s u l t s a d - - i n t - z  - 4  
> - 

p r e t a t i o n s .  - -- 

The p a l e o c l i m a t i c  r e c o r d  f o r  lower C a l i f o r n i a  is n o t  

y e t  c o m p l e t e .  F u t u r e  r e s e a r c h ,  s u c h  as t h a t  u n d e r t a k e n  by 
- - - - - - - - 

S m i t h  ( 1 9 7 6 ) .  s h o u l d  be d i r e c t e d  t o w a r d  comprehe*nsive exam- 



inations - - -- of laminated lake sedigents that contain at least s 

substantial post-Pleistocene history, As Kutzbach 

explains: 
'4 

"E3ecause precise dating is possible from 
varved lakes, the climatic reconstructions 
from varve thickness and pollen counts can be 
used independently to verify climatic recon- 
.structions from [other variables] as well as 
extending the climatic record in areas where 
tree-ring chronologies are relatively short. " 

Further pollen analyses such as the previously mentioned 

study by Berryman (1974) need be applied to components which 
d9 we 11--------- *glte MWi eLLTe -me---atrus- --- - .-- .. 

as paleuenvironmental conditions. 



VIII. CONCLUSIONS 

,In an attempt to offer more accurate interpretitions of . 

the prehistoric record of cultural change, this report has 

explored the dimensions of human populations as active com- 

ponents in a dynamic system composed of various environment- 
-- - - - - - - - - 

a1 aspects, both bfatic-and -geophysic=I in natu-. Tt is 

increasingly evident, as time and attitudes progress, that 

"human populations form a living ecosystem, tied to their 

regulatory mechanisms as other organisms' (King and Graham 

1981:128). 

The interrelationship of culture, biome and habitat 

cannot be overemphasized in a thorough archaeological inter- 

! 8 pretation of prehistoric cultural adaptations. While diffi- 
- - - - - -- - -- 

cult to prove, in ray view, climatic change was a causal 

factor in modifying the technological, social, and settle- - -  

merit patterns .of 'the San Dieguito-La Jolla transition. 

Assuming that the San Di%guito did not migrate from the 

coastal region, the evidence convincingly demonstra-s that 

climatic and environmental fluctuation was a/the primary 

influence upon the change in subsistence practices, There- 

fore the other cul tura l  elemen--discussed-above -which are - i 
systematically related, were also likely affected, even if ? % 

e 1 
indirectly. I 

3 

The archaeological evidence supports the explanation 
-- i - - - - - - - - 

3 - 
i 
2 

'P 1 that: Significant cultural changes were taking place in the =t 
I 



i n  t h e  c o n t e x t  of e n v i r o n m e n t a l  s h i f t  and may be i n t e r p r e t e d  

as  a d a p t i v e  i n  n a t u r e .  For  example, t h e  s h a r p  - d e c r e a s e  i n  

t h e  f r e q u e n c y  of p t o j e c t i l e  p a i n t s  and k n i v e s  a n d  t h e  c o i n -  

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

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

The m o s t  s t r i k i n g  c u l t u r a l  f e a t u r e  t h a t  cam a b o u t  a t  

t h e  o n s e t  of  t h e  Thermal  Maximum was n o t  so much t h e  change 
- - - - - - - - r --- --- 

- ----- - -- -- ---- - 

1 n  technoTFm ,-6ut a c h a n g e r 5 i C T n o G a d  ic way of 1 i f  e t o  

more s e d e n t a r y  s e t t l e m e n t s ,  Whether or n o t  t h i s  was caused  

by a  c l i m a t i c  change  or o t h e r  s t i m u l i ,  t h e  o c c u r r e n c e  s i g -  

n a l e d  a  major  c u l t u r a l  o r i e n t a t i o n  f o r  t h e  a r e a ,  It js 

nec&saJry t o  c o n s i d e r  as adny p l a u s i b l e  e x p l a n a t i o n s  a s  

p o s s i b l e  t o  a c c o u n t  f o r  t h i s  v a r i a n c e .  
---- 

. I n  o r d e r  t o  e x p l a i n ,  f r o m  t h e  a v a i l a b l e  e v i d e n c e ,  t h e  

change i n  c u l t u r a l  t r a d i t i o n  that o c c u r r e d  during the t i m e  

p e r i o d  b e i n g  s t u d i e d ,  t h e r e  a r e  f o u r  p r a c t i c a b l e  w d e l s :  1) 

The La J o l l a  m i g r a t e d  t o  t h e  coastal s t r i p  from i n l a n d  and 

d i s -  p l a c e d  t h e  San D i e g u i t o  p o p u l a t i o n  occupy ing  t h e  
1 

r e g i o n ;  2 )  The a p p e a r a n c e  of  t h e  La  Jol la  t r a d i t i o n  was a 

r e s u l t  of c u l t u r a l  d i f f u s i o n *  by which t h e  San D i e g u i t o  

i rmwporate& newmBxrra3 pa txerns- wtsicz wsreiiiimeXtiyYp -- 

d i u t h ~ t  - f i w  a a; . . 3 ) T h e  La - - 

Jol la  were a n  e s t a b l i s h e d  m r i n e  a d a p t e d  c u l t m r e  on t h e  

~ 0 8 5 t  a ~--nantlndthkhfn~lr_--w i to  

p e o p l e  w e l l  " b e f o r e  7,500 B.P. I n  t h i s  case t h e  L a  J o l l a n s  

- 115 - 
- 



would have gradually moved their settlements with the rise 

of %he Holocene sea level; and 4 )  The La Jollans were the 

same population group as the San Dieguito who responded to 

climatic change through adaptations that are observable in 

the archaeological~record. 
a 

Any of these models could explain the cultural , 
i 

2 
- - 

responses t-o changl ng eEvi rori%Snts , a1thbugKone - s e e s  *re 

plausible than the others. The first model, which assumes 

the migration of a new population into the area, is not 

- - * r r  t l Q - F P - I \  md -r-- Ca- L 
a \ ~ , N I L ~  L L A C L  AQ LUL L 

of conditions required for a probable migration are applied. 

He states that "if the products of the immigrant group not 

only reflect borrowed elements from the host group, but 

also, as a lingering ef fect, preserve unmistakable elements 

of their awn pattern' a migration is likely. The second 1 I 

-- -- - --- 

model necessitates an established cultural system inland 
, 2 

which acted as the core from which the diffusion originated. 4 
This possibility is .refuted by further considerationpf 1 
Haury 's  basis for evidence of outside groups. An-external 

influence is established: 

'1) If identification of an area is possible 
in which this constellation of traits 

i 
7 

was the normal pattern, and i 
2) if a rough tine equivalency between the 

l i l t s  a ~ ! ~ L t k  rll e---- 
1 
1 

- r] 
3 

of the similar complexes can be estab- 1 

lished.' (p,  1 )  
I 

Thi3 is not the case for t b  La Jolla pattern as neither 
. = . 

their technology nor their burials are evidenced in early 
- - - - - --- 

I .  

'inland' sites. The third model is' not substantiated for 
n 



A 

perhaps 3,000 years ago, the maiddens deposited 1,500 years 

later s h o u l d  r e f l e c t  a more thorough  a d a p t a t i o n  t o  sea 

resources than is evidenced, For exampler remains of sea 

mmmals, rays, and v e r t e b r a t e  f i s h  s h o u l d  be p r e s e n t  i n  t h e  

7,500 y e a r  o l d  La Jol la  middens as they a r e  i n  t h e  l a te r  La 

Jolla p a t t e r n s  (ICalde&rg h n d  May 19751, b) evidence indi- 
4 

c a t e s  t h a t  e s t u a r i e s  were v e r y  uncommon b e f o r e  8,000 B.P. 

I b e l i e v e  t h a t  t h e  we igh t  of e v i d e n c e  s u p p o r t s  t h e  

Jol la  t r a d i t i o n ,  as there is no p r e s e n t  indication of later 

San D i e g u i t o  p a t t e r n s  e l s e w h e r e  i n  C a l i f o r n i a .  Also, there 

a re  t r a n s i t i o n a l  s i t e s  where- a t i g h t  c u l t u r a l  continuum is 

w-i tnessed.  The Agua Hedionda s i t e  d e m o n s t r a t e s  a  c u l t u r a l  \ 
cont inuum between San D i e g u i t o  and L a  J o l l a  p h a s e s .  When 

-- - - - -- - -- 

e x c a v a t e d  it was n o t e d  t h a t  a d i s t i n c t  La J o l l a  component 

was deposi ' ted  from surface ko a depth of 1 .  36 r k n '  'a 
d i s t i n c t  change of its m i n e r a l o g i c a l  c o n t e n t  as w e l l  a s  its 

topo logy '  was shown ( H o r i a r t y  1967:~~~). Felsi te  f l a k e s  and 

a we11 made projectile p o i n t  or b i f a c e  appeared .  U o r i a r t y  

fp- 5 5 5 )  c o n t i n u e s  t h a t :  

. "The t e c h n i q u e  and p a t t e r n  a p p e a r e d  similar 
t o  those of San D i e g u i t o  wter ia l ,  a regem- "1, 
b fa rr c e  c ~ n t l - ~ I a ~ e t o ~ ~ C ~ i a p a r ~ ' S O ~ ~  
w i t h  San D i e g u i t o  e r a t e r i a l  r e c o v e r e d  from t h e  

C .  
- se a r t ~ r a c t s  

w e r e  choppers ,  s c r a p e r s ,  and hanmers tones  
t y p i c a l  of La 3011a phase I. EJo v a r i a t i o n  i n  
t h e  p r o f i l e  occurred and t h e r e  a p p e a r e d  t o  be 
aR--ty Of G e z -  

. . 
- 

l o w e s t  l e v e l  u p  t h r o u g h  t h e  ' o v e r l y i n g  midden 
t o  t h e  surface,' 



A d d i t i o n a l  e v i d e n c e  o f  a sin Dieguito - La J a l h  P- i 3  

- r e n t  a t  t h e  t r a n s i t i o n a l  Rancho Park  Nor th  site. A . 
r a d i o c a r b o n  d a t e d '  sequence  shows a  t r a n s i t i o n  between 8 ,000 -  
I 

7,000 B.P. r e p r e s e n k e d  a t - l e v e l s  4 t o  5. The u n d i s t u r b e d  

d e p o s i t s  i n d i c a t e ,  f ram v a r i o u s  f a c t o r s ,  t h a t  San D i e g u i t o  
a 

w a s  n o t  d i s p l a c e d  but.-&irolVed t o  La J o l l a  d u r i n g  t h i s  p e r i -  

od, Ra ldenberg  - CI962:rST) s t a t e s  t h a t  t h i s  cont inuum 'makes , 

t h e  e x a c t  deaaarkat ion  between t h e  San D i e g u i t o  a n d  La J o l I a  

complexes d i f f i c u l t  t o  d i s c e r r t  " I t  a l s o  a p p e a r s  t h h t  t h e  

a lesser d e g r e e  t h a n  t h e  p r e v i o u s  San D i e g u i t o  t r a d i t i o n .  

This r b p o r t  d o e s  n o t  p r o f e s s  to d e t e c t  t h e  e x p l i c i t  

c a u s e  and e f f e c t  p r o c e s s e s  r e l a t i n g  t o  t h e  San Dieguito-La 

J o l l a  t r a n s i t i o n .  I t  is i n t e n d e d  t o  s t i m u l a t e  a n  awareness  

of t h e  d i f f i c u l t y  and the p o s s i b i l i t y  i n  a r c h a e o l o g i c a l l y  
-- - - - - -- - - - - -- - --- - - -- ---- 

a s s e s s i n g  t h e  role of env i ronraen ta l  change as t h e  c a u s a l  

f a c t o r  of p r e h i s t o r i c  human behav io r .  C a u t i o n  is r e q u i r e d  

when p o s t u l a t i n g  t h a t  c l i m a t i c  o s c i l l a t i o n  w a s  r e s p o n s i b l e  - 
for t r i g g e r i n g  t h e  e v e n t s  e v i d e n c e d  i n  t h e  a r c h a e o l o g i d a l  

record. 
1 

I t  h a s  been no ted  t h a t  'When a r c h a e o l o g i s t s  i d e n t i f y  

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

s e p a r a t e  p o p u l a t b n s  were r e w l e  W & d i t i c ? n m  

{Carbone 1984:ll). I t  is s u g g e s t e d  h e r e  t h a t  t h e  e v i d e n c e  

s u p p o r t s  t h e  p r o b a b i l i t y  t h a t  t h e  La Jolla txa&i&ia~ -- - 

r e p r e s e n t e d  t h e  same p o p u l a t i o n  g roup  a s  t h e  San D i e g u i t o  
* 



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

of  human r e s p o n s e s  beyond t h e  l i m i t s  of t h e  d a t a  ,.base. 
? 

While it c a n n o t  be s t a t e d  u n e q u i v o c a l l y  t h a t  c u l t u r a l  

change was a d i r e c t  r e s u l t  o f  climatic i n f l u e n c e  on '  a  l a r g e  

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

, * 
The f a c t  &that ntfmerous t r a d i t i b n s  r e p r e s e n t a t i v e  of  t h e  

M i l l i n g  S t o n e  Hor izon ,  where t h e r e  w e r e  none b e f o r e ,  

a p p e a r e d  contemporaneously  i n  s o u t h e r n  C a l i f o r n i a ,  a r g u e s  

f o r  clfimm-Z-c--fa~tBrS 5 6 Z n g  E S s p f i s ~ b l e  For  t 6 e p r e a d a p t a t i b n 7  

T h i s  model w i l l  be s u p p o r t e d  i f  p a l e o e n v i r o n m e n t a l  recon-  

s t r u c t i o n s  c a n  be deve loped  f o r  a d j o i n i n g  local a r e a s ,  and 

i f  it is shown i n  t h e s e  a r e a s  t h a t  e n v i r o n m e n t a l  change 

o c c u r r e d  w i t h  concomi tan t  c u l t u r a l  t r a n s f o r m a t i o n  i n  m o s t  
\ 

c a s e s ,  t h e  h y p o t h e s i s  p r o p o s i n g  t h a t  c u l t u r a l  change was 
_ - - -- - - - - - - -- -- - - - -- - - 

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

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

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

on a  s y s t e m i c  l e v e l  i n  a p r e h i s t o r i c  s o c i e t y .  

Al though no d a t a  were found t h a t  a r e  c o n t r a d i c t o r y  t o  

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

rnust be c o n s i d e r e d  w i t h  t h e  hope t h a t  f u t u r e  s t u d i e 8  w i l l  

c l a r i f y  tfte-model suggested; above, N o n e t h e l - e s s ,  it now - 

S f 3 X E L  # L d & U d . ~ ~  t0 1 i g ; i t  t~ 

r e f u t e  t h e  a p p a r e n t  impact  of t h e  c l i m a t i c  s h i f t  on c u l t u r e  

i n  t h e  s t u d y  area, t h e  Thermal M a x i m u m  cAnnnt k r u l e d  cut 

a s  a .pr imary impe tus  of  change i n  t h e  c u l t u r a l  p a t t e r n s  from 
,- 
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history, 





APPENDIX 

The f o l l o w i n g  a p p e n d i x  c o n t a i n s  t h e  d i m e n s i o n a l  a n a l y -  
sis of a l l  l i t h i c  assemblage s p e c i m e n s  f r o m  O t a y  Mesa. An 
a t t r i b u t e  v a r i a n c e  s t u d y  or p e r c e n t a g e  a n a l y s i s  is n o t  
i n t e n d e d .  D e s c r i p t i o n s '  of e a c h  r e p r e s e n t a t i v e  tool t y p e  are  
g i v e n  p r e v i o u s  t o  t h e  t a b u l g t i o n g l  d a t a  i n  o r d e r  t h a t  a per- 
s p e c t i v e  of each  c l a s s i f i c a t i o n  c a n  b e  p r e 2 e n t e d  b e f o r e -  
hand. 

" 

D i s c o i d a l  S c r a p e r s  - V i r t u a l l y  a l l  o f  t h e  d i s c o i d a l  s c r a p e r s  
are made f rom l a r g e  f l a k e s  which have  been  r e d u c e d  by v a r y -  
i n g  &grees. They are-*void i n  wtl i n e  and p l m o - c o # e x  i n  
c r o s s - s e c t i o n ,  The top s u r f a c e s  are u s u a l l y  t r immed off by 
p e r c u s s i o n  f l a k i n g  a n d  a l l  are r e t o u c h e d  a r o u n d  t h e i r  p e r i -  
meter, e i t h e r  p a r t i a l l y  or  compl 'e te ly ,  s o m e t i m e s  by p r e s s u r e  
f l a k i r i g .  Some of these s p e c i m e n s  are domed a n d f o r  beaked .  
(see F i g u r e  2 4 ) ;  

Horse-Hoof S c r a p e r s  - T h e s e  s c r a p e r s  f o l l o w  t h e  same g e n e r a l  
morphology  as the  discoids,  however  t h e r e  is u s u a l l y  a  more 
p r o n o u n c e d  dome a n d  s o m e  s p e c i m e n s  a r e  s e m i - c i r c u l a r  i n  p e r -  
i m e t e r .  The w o r k i n g  e d g e - a n g l e  on horse-hoof  s c r a p e r s  is 
not as a c u t e  as on the discoids, a n d  o f  t e n  a p p r o a c h e s  45 
degrees. T h e s e  s p e c i m e n s  are more commonly. b r o k e n  t h a n  
o t h e r  s c r a p e r  t y p e s .  

P l a n e s  - The p u s h - p l a n e  or  s c r a p e r - p l a n e s  a r e  one  o f  t h e  
-st c h a r a c t e r i s t i c  tools i n  S a n  D i e g u i t o  a s s e m b l a g e s  of al ' l  
p h a s e s .  They a r e  a l l  p e r c u s s i o n  f l a k e d  core tools, and as 
stated i n  Rogers f 1966: 1 6 3  f 'Some may a c t u a l l y  'be cores 
which w e r e  p u t  t o  s e c o n d a r y  u s e  a s  p l a n e s .  T h e i r  w o r k i n g  
edges are u s u a l l y  about 90 degrees. The bottom is f l a t  w i t h  
t h e  s i d e s  and  top f o r m i n g  a h i g h l y  a r c h e d  convex  s u r f a c e  
(see F i g u r e  2 2 ) .  

w*  
Beaked B o r e r / G r a v e r s  - The g r a v e r s  i n  t h e  a s s e m b l a g e  o c c u r  
i n  v a r i o u s  shapes ( F i g u r e  231, t h e  m o s t  common b e i n g  p l a n o -  
convex i n  cross s e c t i o n .  The m a j o r i t y  are made f r o m  anmi- 
p h s u s  f l a k e s  by p e r c u s s i o n  t e c h n i q u e  and  p r e s s u r e  f l a k i n g  
was a p p a r e n t l y  employed to  fo rm a s h a r p  p o i n t  on one  end .  
Some of t h e  specimens may have been  u s e d  fur s c r a p i n g  as . * 
well as e n g r a v i n g  as i t  a p p e a r s  t h a t  o t h e r  e d g e s  w e r e  worked 
b e s i d e s  t h e  beak which suggests a  compound tool. 

-- - -- - - - - 

Hamn%rs These FfG<saG-generaf q - s $ h e r o i d a f  shaped w i t h  
a h i g h  d e g r e e  of battering on t h e i r  p r e v i o u s l y  a n g u l a r  
=3cgPEs~ -mey may have been  used as cores or c h o p p i n g  tools 
b e f o r e  t h e i r  use a s  hammers which  r e s u l t e d  i n  r o u n d i n g  o f  
the e d g e s  (see Figure 181. I t  is u n l i k e l y  t h a t  t h e s e  
implements were u s e d  35 h a r m e r s t o n e s  f o r  t h e  p u r p o s e  of  

- - - - 



They s e e m  t o  have been used fnr a .pzckixq film k n a p p i n g  .-- 
- A 

- 
t i o n .  The d i m e n s i o n s  o f  t h e s e  tools a r e  f a i r l y  s t a n d a r d -  
i z e d ,  m o s t  o f  them b e i n g  f  i s t - s i z e .  Some of  &hem s u g g e s t  
p r o l o n g e d  u s e .  . c O v a t e  B i f a c e s  - T h e s e t  s p e c i m e n s  a r e  more or less d j  coidal  
t o  s l i g h t l y  e l o n g a t e  i n  o u t l i n e  and  a r e  l e n t i c u l a r  i ross- 
s e c t i o n .  They are made w i t h  a w e l l - c o n t r o l l e d  p e r c u s s i o n  
f l a k i n g  t e c h n i q u e .  None o f  t h e s e  o b j e c t s  s e e m  t o  be d e r i v e d  
f rom t h i c k  f l a k e s ,  b u t .  a p p e a r  t o  be core tools. S i n c e  t h e y  
o c c u r  i n  a s s o c i a t i o n  w i t h  k n i v e s  it may be assumed t h a t  t h e y  
were b r o b a b l y  u s e d  f o r  s c r a p i n g  r a t h e r  - t h a n  k n i f e - l i k e  

- - -  - -  - -  - - - - - - - - - - - - -- - - - 

cuttina. 

K n i f e / P o i n t s  - I t  is d i f f i c u l t  t o  d e t e r m i n e  w h e t h e r  any  of  
t h e s e  b i f a c e s  may have  b e e n  u s e d  s t r i c t l y  a s  p r o j e c t i l e  
p o i n t s .  The s p e c i m e n s  i n  F i g u r e  1 9  migh t  be c o n s i d e r e d  as 
p o i n t s  b e c a u s e  o f  t h e i r  t h i n  c r o s s - s e c t i o n ,  a l t h o u g h  none o f  

--m . m p r ~ c x z s  - S T M S 1 O n t h a t  a r e  
- - - - -- - -- - 

d e c i d e b l y  k=are g e n e r a l l y  t h i c k  i n  cross-sect i o n  a n d  (I 

r o u n d e d  on  a t  l e a s t  one e n d  (see F i g u r e  201, They are made - 
z 

by a  w e l l - c o n t r o l l e d  p e r c u s s i o n  f l a k i n g  t e c h n i q u e  w i t h  
p r e s s u r e  f l a k i n g  u s e d  f o r  r e t o u c h  i n  some c a s e s .  A l m o s t  a l l  
of the comblete s p e c i m e n s  e x h i b i t  some remnant  of  a s t r i k i n g  
p l a t f o r m  a t  o n e  e n d  d e m o n s t r a t i n g  t h a t  t h e y  w e r e  f a s h i o n e d  
f r o m  l a r g e  f l a k e s  as opposed  to a  core p r e f o r m .  

A 

C o r e s  - The cores a r e  r e p r e s e n t e d  by t w o  b a s i c  s h a p e s ;  amor- 
p h o u s  cores which  h a v e  f l a k e s  removed f rom a  number o f  

4 
---4-s-,-and p r m - - p - L a - t f - e v .  A f e w  wL' tfre p L ~zparedl- A 

p l a t f o r m  cores may lx c l a s s e d  as  tor toise cores b e c a u s e  o f  
. t h e  s o p h i s t i c a t e d  p a t t e r n  t h a t  was f o l l o w e d  w h i l e  removing  . 1 

f l a k e s .  T h i s  t e c h n i q u e  p r o d u c e d  a form t h a t  r e s e m b l e s  a  A + 

h e m i s p h e r e - s h a p e  i n  t h e  o u t l i n e  of t h e  f l a k e d  s i d e s  m e e t i n g  
t h e  s i d e  o p p o s i t e  t h e  p l a t f o r m .  A f e y  of t h e  s p e c i m e n s  a r e  3- 
e n t i r e l y  d e v o i d  o f  c o r t e x ,  3 P 

4 

Choppinq  P o o l s  - A l l  o f  t h e  c h o p p e r s  f rom t h e  O t a y  s i te  a r e  > 
1 

S i f a c i a l l y  f l a k e d .  They a p p e a r  t o  have  been  made f rom P d 
e i t h e r  a n g u l a r  r i v e r  cobbles or m a c r o - f l a k e s  by p e r c u s s i o n  3 
t e c h n i q u e .  The s p e c i m e n s  made on f l a k e s  o f t e n  d i s p l a y  t f 
f l a k i n g  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  v i r t u a l l y  a l l  of 3 
t h e s e  o b j e c t s  have  some p e r c e n t a g e  o f  c o r t e x  p r e s e n t .  = 2 

- H a w  - A f  1 &-4L-+~e & f -lseff--- i 
i 

of granitic, f e l d s p a r ,  or g r i t t y  s a n d s t o n e  material .  They I 

b i f a c i a l l y  ground i n  a l l  case.. with va- of  f 

,. 'smoothness on t h e  f a c e s .  They are r e m a r k a b l y  u n i f o r m  i n '  I > 
' s i z e  and  w e i g h t .  T h e r e  is a d i s t i n c t  r e d d i s h  s t a i n  on f i v e  - 

of t h e  s p e c i m e n s  v h i c h  may s u g g e s t  t h t  t y &  of  material t h a t  4 
was w o r k e d .  - - - - E - -T 

9, 
2 
2 
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-I - .- =m 
- ~a~g-e-merdte r r a g m n t s  snow a 

h igh  d e g r e e  o f  s m o o t h i n g  on  t h e  s u r f a c e  t h a t  e x h i b i t s  a  
d e p r e s s i o n .  F o u r  of the f r a g m e n t s  are f r g m  t a b u l a r  s h a p e d  - 

metates w h i l e  t h &  rema i f i i ng  p i e c e  seems to  be f rom a  d e e p  
b a s i n e d  object. F o u r  s p e c i m e n s  are made f r o m  h a r d  sand-  
stork a n d  t h e  f i f t h ,  d e e p  b a s i n e d  f r a g m e n t  f r o m  f e l d s p a r .  
A l l  o f  t h e  p i e c e s  s u g g e s t  p r o l o n g e d  u s e .  - - 

-* 

Retouched  ,F l akes  - These.  f l a k e s  show v a r y i n g  d e g r e e s  o f  
r e t o u c h ,  m o s t l y  by well c o n t r o l l e d  p e r c u s s i o n  f l a k i n g  and  i n  
some cases p r e s s u r e  f l a k i n g .  A l a r g e  p e r c e n t a g e  uf these 
p i e c e s  have an absmzvahle a m &  crf use-wear the-kas m u d - -  
ed some (-of t h e  edges, Although many of t h e  speci-ns have 
edges t h a t  w e r e  p u r p o s e l y  re-formed, none o f  them, h a v e  
m o r p Q o l o g i c a l  t a x a n o m i c  c h a r a c t e r i s t i c s  r e p r e s e n t e d  by t h e  
f i n i s h e d  tools. They vary is s i z e  f rom s m a l l  t h i n  f l a k e s  t o  
m a c t o - s i z e .  
- - - -- - - --- -- - -- -p- 

- - - - - - - 

F l a k e s  - T h i s  a r t i f a c t  t y p e  is by f a r p t h e  most numerous i n  
t h e  a s s e m b l a g e .  A h i g h  p e r c e n t a g e  of t h e  f l a k e s  a r e  w i t h o u t  
c o r t e x  (see Appendix  t a b u l a t i o n s f ,  which s u g g e s t s  s e c o n d a r y  
or t r imming  s t a g e s  of l i t h i c  r e d u c t i o n .  T h e r e  is a  w i d e  
s i z e  r a n g e  r e p r e s e n t e d  w i t h i n  t h i s  . c a t e g o r y .  Blades and  
'Teshoa" f l a k e s  are uncommon w h i l e  m o s t  o f  t h e  s p e c i m e n s  
a p p e a r  t o  be amorphous  p i e c e s  r e s u l t i n g  f r o m  p e r c u s s i o n  
f l a k i n g  f o r  t r i m m i n g  p u r p o s e s .  Many of  t h e s e  f l a k e s  have  a 
p ronounced  b u l b  of p e t c u s s i o n  p r o d u c e d  f r o m  s t r i k i n g  a t  a  
h i g h  a n g l e d  p l a t f o r m ,  

' - P r a k e y f a ~ m e n t s  - T h e s e  are i d e n t i f i a b l e  by t h e  p r e s e n c e  o f .  
e i t h e r  a  s t r i k i n q  p l a t f o r m ,  b u l b  o f  p e r c u s s i o n ,  or a d i a a -  
n o s t i c  form of  st&, h i n g e ,  or  f e a t h e r  f r a c t u r i n g .  The Gar- 
i a t i o n  i n  s i z e  is s i m i l a r  t o  t h a t  o f  the cowp2et-e f l a k e s  and  
r e t o u c h e d  f l a k e s .  

5 

S h a t t e r  - U n i d e n t i f i a t j l e  as to a r t i f a c t  c lass  b u t  w a s  p r o -  
b a b l y  p r o d u c e d  by c u l t u r a l  a c t i v i t y  such 'as  s m a s h i n g  a core 
or c o b b l e  w i t h  s u f f i c i e n t  f o r c e  to d e t a c h  some debr i s .  

Hammerstohe - One s p e c i m e n  of  t h i s  t y p e  was r e c o v e r e d  which  
seems  t o  be a r a t h e r  small, w e l l - r o u n d e d  r i v e r  p e b b l e  which  
e x h i b i t s  p i t t i n g  a r o u n d  its e n t i r e  p e r i m e t e r .  

K = mean s = s t a n d a r d  d e v i a t i o n  
- 

A l l  d i m e n s i o n s  g i v e n  i n  c e n t i m e t e r s  

A l l  w e i g h t s  g i v e n  i n  g rams  



DISCOIDAL SCRAPERS 

- 

- _ r  

i 
L- ,,I---- 

-- - - - -  J--- 

- 

--- - --- 

- 

-- -- 

Artifact # 

132 
31 

334 
10 

540 
41 

559 
~ - -131 

43 
2 

134 
64 

600 
- - -28 

267 
575 
175 
220 
11 

227 
222 
73 
9 

42 
65 174- 

210 
* 109 

23 5 

.hi 

T h i c k n e s s  

2.0 
2.0 
2.0 
2.4 
1.6 
2.7 
1.4 

-~ 2 . g  - 

2.7 
1.8 
1.5 
1.8 
1.0 

-S_s,=&- - 

2.0 
1.4 
1.4 
1.6 
1.8 
1.9 
1.5 
1.7 
1.7 
1.5 
2.3 
2.1 
1.4 
2.1 
2.1 

Weight 

65.2 
132.6 
70.2 
82.1 
72.9 
63.8 
36.0 
41-6--~- 
125.9 
44.2 
30.6- 
67.4 
13.5 

>9.7 -- 

50.3 
22.2 
45.5. 
35.9 
65.9 
69.2 
42.5 
53.0 
27.1 
40.4 
64.6 
49.7 
24.6 

145.0 
51.4 

2.4 
1.5 
1.4 
2.3 
1.5 
1.6 
1.9 
1.3 
2.1 
1.5 

z,5 1.8 -- -- 

3.5 

1.9 
2.5 
2.3 

T= T.3E 
s= -47 

Width 

52 
6 

215 
183 
674 
122 
188 . 
196 
561 
94 
35 

- - - 

66.7 
25.2 
55.3 
47.5 
44.8 
41.3 
44.9 
64.6 
71.6 
40.6 

--IxqiK 33.8 
377.0 

47.3 
58.6 
88.2 

A 

X= 66 
s= 56.03 

6.7 
8.4 
6.1 
6.4 
7.2 
6.0 
5.1 
4.5 - 

7 - 2  
' 5.2 

5.9 
4.3 
7.0 
5.0 
5.9 
5.2 
5.6 
.7.7 
7.1 
6.7 
5.5 

- 

5.4" 
7.2 
5.6 
5.3 
5.6 
4.7 
4.9 

' A O -  
6-7. 
4.1 

4.9 
3.9 
4.8 
4.3 
4.8 
4.4 
4.0 
5.0 
5.4 
4.4 
3.8 

23 
-- W 

597 
100 

t 

4.3 
6.1 
3.8 
6.6 

-- 

5.4 
2.9 
5.5 
4.8 
6-6 
6.6 
5.8 
5.7 
5.3 
5.9 
5.7 
6.1 
5.3 
8.7 
4-9 

10.5 

6.0 

4.1 
5.5 
3.0 

4 . 9 
'3.9 
4.7 
4.3 
4.7 
4.7 
4.6 
5.4 , 

4.2 
4.9 
4.3 
4.7 
4.2 
8.3 
4 . 5 

5711- --  

. 9.3 

&5.4 

T= 6.12 k= 3.W- 
s= 1.31 s= 1.17 

6.2 t 4.0 
6.7 3.6 



'HORSE HOOP' SCRAPERS 

A r t  if act  # Width Thickness Weight 



A r t i f a c t  # 

135 
120 
124  
169 
123  

48 
- 59 

115 
136 
127 
568 
119  

-- 
587 

46 
'181 

22 
3  

450 
3.18 
176  
277 

i 435 
117 
159 
T 

145 
162  

79 
91 

239 
223 

68 
224 

t 

Length  

5 . 4  
5 .4  
8 . 0  
8 . 2  
6 . 7  
5 .2  

- - 

7,O 
5 . 0  
7 .8  
6 . 7  
8 . 3  
6 . 4  -- 
4 . 9  
5 .9  
5 . 0 -  
7 . 0  

. 4 . 9  
8 - 5  
6 .4  
4 . 3  
5 . 6  
6-6 
5 . 3  
3 . 4  
6 . 6  
4 . 8  
5 - 2  
6 . 4  
6 . 6  
4 . 8  
3 . 8  
4 . 5  1 

Width 

4 . 8  
5 . 2  
5 . 2  
5 . 1  
5 . 3  
2 . 6  

- 4 - 

5 . 5 -  
4 . 4  
5 . 8  
5 . 2  
6 . 5  
5 . 8  
3 . 6  
4 . 7  
3 . 8  
5 . 0  
3 . 5  
6 ..l 
5 . 7  
2 . 9  
5 . 3  
5.0 
4 . 3  
4 . 1  
6 . 0  
4 . 3  
6 - 8  
5 . 4  
5 . 4  
3 . 3  
3 .7  
3 . 5  

T h i c k n e s s  

5 . 0  
5 . 2  
6 .5  
4 . 8  
5 . 2  
3 .0  

-- - -3-*-5- - 

3.8 
2 . 8  
5 . 5  
3 . 8  
5 . 3  
3 . 7  -- 

1 . 9  
5 . 1  
3 . 3  
4 . 0  
3 . 1  
4 . 0  
5 . 3  
3 .6  
3 . 3  
5 . 3  
4 . 2  
3 . 2  
4 . 6  
4 . 1  

- 8.7 - 

2 . 4  
6 . 4  
5 . 8 .  
5 . 2  
5 .9  

S= 6 . 0 2  
s= 1 . 2 3  

Z= 4.47 
s= lV.38 

X= 4 . 8  
s= 1 .03  

Z=160,83 
s= 8 8 - 4 1  

Weight  

, 1 4 6 . 7  
f 6 3 . 6  
309 .7  
254 .4  
2 2 7 . 4  

63 .0  
--=,3- 
- 162-4 

6 6 . 1  
2 7 8 . 0  
1 4 9 - 0  
3 3 1 . 9  
1 4 5 - 4  
41.2 
1 7 9 . 8  

7 3 . 0  
1 6 9 . 5  

49 .4  
2 6 7 . 9  
243 .7  

4 6 . 9  
. 111 .2  

217 .6  
1 1 3 . 0  

77 .8  
2 0 7 . 2  
. 96 .9  
377.l- 

9 9 . 1  
2 1 1 . 6  

92 .4  
119 .1  
1 0 1 . 0  

- 

'I 

~ - 

. - - - s - -- - - .- - - - . - 

i- 

~- - --- - - - - - - - - 

0 



Art if act i 

54 
56 

268 
236 
570 

86  - - - -- - - 

429 
537 

7 1  
187 
204 

33 
612 

- 
40 

203 
463 
108 

16  
209 
398 

29 
63 

276 -- 
213 
349 
433 
509 
275 
165 

8 2  

Length 

8 -0 
7.1 
6.8 
5.1 
8.2 

& 5 7  - - 3 

6 .S. 
11.4 

6.5 
6.8 
8.3 
6.7 
1.0 
5.8 
4 9 
5.9 
8.2 
8.0 
8.5 
8.0 
6.0 
6.4 
5.5 
t *  
2.4 

4.8 
3.9 
4.8 
3.5 
6.0 
4.6 
5.4 

w i d t h  

6.4 
6.4 
4.4 
3.7 
8.2 

--4. 2- 
6 . 8  

A - -- -- - 
5.4 - 
4.1 
5.0 
5.2 
4.3 
5.6 
5.6 
3.9 
4.5 
7.4 
4.2 
3.5 
5.1 
5.4 
3.8 
4.5 
A -. 
4.3 

4.5 
2.3 
4.4- 
3.1 
5.2 
4.5 
3.9 

Thickness Weight 



A r t i f a c t  # Length Width Thickness Height 



BIDNGATE B f  FACES 
- - 

97 
1 2  
93 
70 
v 

184 
579 
590 
269 
164 
596. 
675 
588 

-66- 
ill - 



CORES 

L. 

a r t i f a c t  # I  Length Width ( ~ h i c k n e s !  Weight 

Artifact # Length Weight % of C o r t e x  

401 8.2 4.3 10_8J - - 20-UL - 

519 
446 
5 4 1  
604 
462 
458 
142 

9.0 ' 

7.3 
6.5 
3.0 
4 . 7 
8 .3  
6 . 3  

Z= 6.66 
s= 2.01 

2.7 
5.5 
2.8 
3.6 

6.0 132.3 0- 10 
31.0 
101.5 
8.0 

36*. 2 

20- 30 
10-20 

0 
0-10 

40-50 
40-50 . 

4 

3.1 
3.3 

55.8 
50.1 

ff 3.911%= 65.38 
s= 1.25 s= 43.52 



Weight 

NETATE FRAGS 

. . 

Thickness 

4 - 4  4 - 7 -  t f -- I ~ , - J  

- 132 - 

- - 

& = t i f a c t  1 1  Length - Width Thickness weight- 1- 
643 
644 
64 2 

23.0 16.0 5.1 
18.5 14.3 4.7 
23.5 3 7+ 

1603,5 
1434.0 
1532.0 
1917.5 

455.2 

z-1388.44 
s= 552.22 

641 I 18.5 7.0 
640 10.6 8.4 3-5 

. 1 

- 
Z=18,02 512-84 x= 4,96 
s= 5.18 s= 3.08 s= 1,72 



Thickness  
- 

% of Corte 

0 

0 
- -  0 
0-10 

0 5 

- -  a-- 
0 
0 
0 
0 
4 

-- 0 
0 
0 
0 
0 
0 

10-20 
0-10 

40-50 
20-30 
0-10 

10-20 

Artifac Width Length 

6.7 
5.5 

* 7.0 
4.3 
7.2 
6 .7  

'- 6 3 
4.1 -. 

4'. 9 
4.9 * 

4.4 
4.3 
8.2 
5,9 
2.4 
5 , 3  
3.7 
2.4 
4.7 

. 7.3  
5.7 
7.5 
5.2 
8.7 

i= 5.55 
r =  1.66  

Weight 



- -- 

- 

Length 

5.6 
3.7 
4.2 
4.2 
3 -  9 
4.0 
4-3 
4.9 
4.7 
4.7 
4.5 
4.6 
4.4 
73-- 

3.2 

- L - - 

- 

% of Cortex 

30-40 
40-50 

0-10 
10-20 

0-10 
0-10 

- -  -tclL2Q--- 
20- 30- 
10-20 

0-10 
50-60 

5 GOO 
50-60 
20-30 

Width 

4.4 
3.7 
5.1 
3.2 
3.1 
3.3h 

- 4,Q 
4.5- 
5.2 
2.8 
2.7 
3.7 
3.6 

- - -- 

6.4 
3.5 

Artifact # 

461  
315 
241,  
245 
500 
179 

~- 553 + 

448 
447 

30-40 
0-10 
0-10 

30-40 
20-30 

0-10 
0-10 
0- 1 0  
0-10 - 

.90-100 
70-80 
0- 10 

30-40 
60-70 
30-40 

90-100 
60-70 

90.-100 
90-100 
90-100 
90-100 

30-40 
0 
-0 

0 
Q 

0 
0 
0 0--- 

1 

Thickness 

1.5 
0.8 
1.2 
1.0 
1.2 
1.6 
1 2  

r 1.2 
1.2 
1 . 0 
0 .7  
1.5 
1.2 
1.6 
0.8 

250 

499 
573 
605 

- - - -- - - - - 
465 

Weight 

29.8 
8.7 

21.9 1 

15.7 
16.5 
19.3 

u,4- 
25 d9 
27.9 
12.8 

9.0 
22.6 
1 5 7  
41.6 
10.1 

1.0 

- 

12.1 

A 3  
309 

3 - 2  
10.9 

9.8 
7.2 
6.1 
6.5 
4.7 
3.8 
4.6 
4.2 

127.6 
55.9 

223,s ~~ 

99.8 
194.0 
11 7.9 

76.5 
304.6 

5.2 C' 

--- 

3.2 
4.2 
2.2 
3.1 
3.1 
3.2 
2.9 

-- 

3.1 . 
5.9 
5.1 

10.9 

651  
197 
533 
482 
477 
335 
598 

-3 --- 
335 

106 
281  
338 

230 

4.0 
3 .1  
2.8 

5.4 - 

198  9,6 

1.0 
0.8 
0;8 

6.6 
8.2 
5.5  
5.0 

547 4.7 

74 
1 0 1  
615 

7 5  
40.9 
21.5 

5.4 
3.9 

1.6 
2.5 
1.8 
2.0 

7.2 
10.6 - 

6.5 
9.5 

17.3 
s 8.5 

206.5 
2 6 - 7  

- * 5  
40.4 
~ 2 . 9  4 

1.0 
1.1 - 

% I 

3 . 0  1 3.0 

- 3.1 
2.6 
2.4 
2.4 
2.2 
L.U 

1 2 - 2  
6.2 
9.3 

208 4.9 3.7 

0.7 
0.8 
0.5 
0-5 

- - 0.5 
u.8 
1.7 
1.8 
2.8 

0.8 

288 r 

3 4 5  3.3 3 4 
44 11.8 10.5 

5.1 1 7.2 1.4 43.0 

C 

0.7 
2.0 

4.8 5.9 1 - 9  
5 . 6  4 . 9 1.2 
5.2 5 -6- 2. f 

26 
297 
2 9 3  

62.9 
43.6 

- . 

285 4.8 5.3 1.3 
- * - 

1 ,.4 
1 8  

- t t s -  
5.4 

- 5-5 ,  - - 



"j&* , 

[~rtifact' t Thickness Weight % of Cortex 

4 4 0  10.8 6 . 3  2.1 123.1 0 
544 7.5 5.7 1.1 55.9 0 
317 4.7 4.9 1 . 4  29.0 0 



A r t  ifact 4 Length 

3.7 
3.1 
2.9 
3.5 
3.0 
3.7 
2.9 
2.9,  
3.4 
3.5 
3.0 
5.6 
L Z  
8.3 
6.9 
7.0 
6.1 
5.3  
6.0 
3.9 
4.4 
4.1 
7.0 
5 . 2  
- -- 

5.3 " 
6.7 
5.5 
5.1 
5.3 
5.8 
3.9 
6.4 
5.0 
4.4 
5.2 
5.0 
4.6 

a 5 . 3  
5.0 
5 . 3  
5.4 
4 .+ 
5.9 

Width 

3.2 
3.5 
314 
2.7 
2.7 
3.9 

-2.7 
2.0 
2.0 
1.7 
1 .9  
5.4 
L?i 
8.3 
6.3 
6.7 
4.4 
5.3 
4.1 
4.2 
4.7 
5.9 
3.9 
6.1 -- 

4.3 
5.7 
5.2 
4.4 
4.2 
5.5 
5.2 
5.9 
5.4 
4.8 
3.6 
3.8 
5.2 
4.4 
6 . 2  
4.4 

- 

4 . 3  ** - 

4 . 9  

r h  ickne's  

0.9 
0.7 
1.1 
0.5 
0.4 
0.9 
0.4 
0.5 
0.5 
0.3 
0.3 
1.7 
L 2  
2  .-3 
2.6 
2.0 
1.7 

q 1.4 
1 . 2 
0.8 
1.6 
1.4 
1.5 
1.1- 
1.4 
2.4 
1.5 
1.7 
2.3 
1.3 
1.9 
2.0 
1.8 
1.4 
1.5 
2 . 8  
1-51 
1.2 
1.6 

1 . 8  
1.5 

--+f- - 

1.2 
1.2 
2.1 
1.2 

Weight 

9.8 
8.0 

10.4 
4.2 
4.0 
8.8 
3.8 
3.5 
3.3 

-. 2 . 4  
1.9 

46.7 
4&? - 

131.3 
105.4 

69.8 
50.1 
36.5 
32.8 
15.8 
33.0 
39.5 
42.2 
42.8 -- 

- 37.0 
92.5 
41.8 
34.3 
48.4 
39.8 
30.6 
64.8 
18.9 
23.3 
23.3 
33.3 
36.2 
25.5 
49.4 
38,? - 

36.0 - - 
43.1 

40.8 
45.0 
43.7 p 
30.2 

% of Corte: 



A r t i f a c t ,  Length 

4.9 
6.1 
7.3 
6.5 
4.0 

k 
3 . 3- 
4.2 
5.8 
8-5 

, 6.1 
8.1 
5 . 2  
x. 7 
4.0 
4.9 
7.3 
5.4  
4.9 
3.5 
7.8 
5.9 

4:: 
- --L&- 

6.4 
6.8 
9.3 
5-4 
5.7 
5.6 
4.9 
5 . 6 
5 .-4 
4.4 
5.0 
6.5 
6-7 
5.5 
5 -8 
7.8 
6.2 
1.8 
5.1 
5.0 
4 - 9  
6.8 

FLAKES (Continued 

Width Weight 

26.7 
110-9 , 
92.4 
46.6 
10.5 
2 5-. 0 
17.0 
8 3 . 2  
95.8 
28.2 
68.0 
19.5 
-- - 

* 7.9 
4.1 
8.4' 

97.2 
54.0 
25.9 
14.6 
44.5 
52.7 . 
20.5 . 

u' 3 5 . 8  
7-l 0 

27.5 
102.2 
'71.7 
24.9  
78.8 
37.5 
36 .9  
47.5 
50.2 
30.7 
23 .8  
25.3 
63.7 
41.6 

- 3&. 2-- 
80.6 * 
54 .-6 

46.2 
54.7 
53 - 3  
34.2  



FLAKES (Cdntinued) 

Artifact 4 L e n g t h  Width  T h i c k n e s :  

2.5 
2.2 
1.. 9 
1.8 
1.4 
1.3 
1.3 
1.4 
1.2 
1.6 
1.5 
1,4 - 7.7 
1.. 0 
2.7 
1.5 
1.5 
1.8 
1.6 
1.2 
1.4 
1.8 
1.2 
1 1  
& * A  

0.9 
1.5 
1.1 
1.1 
1.7 
1.1. 
3.2 
0.5 
0.9 
1.2 
1.5 
1.9 
1 . 4  
2.0 

- L%-- - 

i.4 
2.8 
1.0 

1.3 
1.0 
1-1 
1.6 
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A. b:: .O 

53.5 
31.7 
28.1- 
39.0 
30.8 
34.5 
49-0 
43.0 
30.0 

-4ZTT- 
21.7 

101.8 
50.4 
38.5 
36.2 
27.4 
33.5 
32.3 
45.8 
37.6 
9c n 
LV . V 

14-0 
28.8 
17.8 
27.9 . 

; 48.1 
25.2 
58.8 
10.8 
13.0 
22.3 
40.2 
29.8 
28.8 
34.9 
340- 
26.4 

101.9 
24,6 

30.5 
14.0 

28.2 

% of Cortex 



Artifact I 

- - -- 

FLAKES (Continued) * 

Thickness Weight % of C o r t e  

0 
0 
0 
0 . 
0 
0 

- 0 -  
0 
0 
0 
0 

-- -- 

0 
-- e- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

1 0 
0 

-- 2- - 

0 
0-10 

0 

0 
0 
Q 
0 



A r t  ifact # Length I Width (Thickness1 Weight 
I 

-- 

Artifact i 

507 - 
364 
384 
577 
478 
348 
659 
486 - 

- 479 
584 

- - 

Length 

3.4 . ,  
3-3 
2.3 
3.0 
3.1 
2.5 
2 . 8  
3.0 
3.0  
2.6 

Weight 
e 

Artifact # Thickness 

Width 

2.9 
2.8 - 
3.5 
3.4 
3.0 
2.8 
2 . 3  

1,9 
2.1 
2.4 

129 8.1 6 . g  
148 6 .4  7 . 4  

7.0 
3.6 

,I6: 1 6 . 3  5.9 
- -  4 , 4  

Thickness 

0.9 
0.7 
0.8, 
0.6 
0.5 
0.4 
0.8 
0.3 
0.4 
0.9 

Z= 5.33 
s= 8.88 

Z= 1.3 
-81 

Z= 4.39 
s=  1.67s= 

4.2 
- ~n 

Weight 

6.8 
4 - 7  
5.4 
5.6 
3.8 
3.4 

- 4 -3 

t 

--- 

60 ' 

200 

% of Cortex 

0 
0 

--r, 0 
,# 0 

0 
0 

- - O 

Z= 33.92 
s= 35.22 
-- -- 

8 . 0  9 . 3  4 .'4 
7.8 6.9 3.5 

-- -- 

2.2 
3.5 
3.7 
- - 

1 * %  5.2 7.0 

0 
0 
0 

. --- 

3.8 
4.0 
4.0 

t 6 7  
310  

4.8 7.0 
9.8 8.9 1 =ti - ~~ La, 7 w 3  7,4 % 

Z = 2 7 3 . S 1  
s=191.8 

x- - x =  7 . 3 9  I= 7.59 I= 4.57 
s= 1.88 s=  1.42 s= 1.41 



Artifact i 

-- 

- # 

Length Width 

8 . 5  
4 . 1  
3 . 9  
7 . 1  

' 5 . 1  
4.4- 
5-3 
6 . 5  
8 . 1  
8 5 5  
5 . 7  

-7,a 
5 . 4  
6 . 2  
5 . 2  
6 . 9  
4 . 4  
6 . 2  
7 . 5  
6 . 2  
4 . 3  
7 . 2  
5 . 0  
5 . 5  

1 1 . 9  
7 . 2  
4.1 
6 - 0  
7 . 6  
3 . 9  
5 . 3  

1 1 . 5  
4 .4  
7 - 6  
5 .5  
6 . 4  
6 . 0  
3 . 9  
3-.7 

7 . 5  

:= 6 . 2 8  
t 5  1 . 8 1  

Weight 

1 7 0 . 3  
4 7 , l  
5 6 ~ 2  
9 1 . 4  
7 5 . 3  
2*** 

106.8 
1 4 7 - 3  

9 2 . 8  
1 1 2 . 0  

58 .0  ---* 
7 7 . 6  

1 5 4 . 0  
62 .4  
7 6 . 0  
5 5 . 3  

lO6.S 
6 5 . 3  

1 0 5 . 5  
6 8 . 2  
57 .2  
5 2 , s  
99 .4  

253 .0  
137.4 
fo-7*9 
1 1 4 , f  
260 .6  

7 2 . 0  
1 3 . 3  

3 2 6 . 0  
4 7 . 9  
2 3 . 3  

1 0 8 . 3  
1 0 3 . 1  

7 5 . 5  
7 5 . 3  

1 4 9 . 6  
-- 

i i = l O O .  25 
3 =  6 3 . 3 4  

% of C o r t e .  
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Artifact 4 Length Width Thickness Weight % of Cor tex  

657 1.8 4.2 1.6 13.3 0 
670 2.8 4.5 1.0 8.'2' 0 
329 3-7 2 - 8  0.5 5.0 0 
5 0.5 3.9 2.6 0.6 4.9 0 
326 3 .1  , 4.6 ." 0.7 L2.1 0-10 
313 4.2 3 . 8  0.6 9.7 0-10 

-a * - 4 - - - - - - - 

bbL 

- - 



P U K E  FRAGMENTS f t o n t  i nued ) 
Q .  

- k i f a c t  # 

365 
532 

- 292 

Length 

3.6 
7 . 2  

566 5.6 6.2 0- 10 
455 5.8 4; 2 0-10 
523 3.1 3,s  0 

4.8 ' 2.7 10-20 

Width 

3.8 
4.8 - 

- -- - 

I 

dd;t -- ---& 

251 4 A  0- 
485 I 3.1 0-6 15.8 0 

Weight 

12.1 
72.2 

'Thickness 

0.7 
2.7 

% of Cortex 

0 
10-20 - 

3.5 

z= 1.04 
s z  -59 

6.2 
6.4 
5.1 
4: 8 
2.6 
3.8 
2.5 

330 
489 

6-6 
4.1 
6 . R  
1.6 . 
3.8 
2.6 

?= 18.58 1 

0.7 13.5 
2.8 88.8 
1.9 36.7 
I 3 . 8  _ -- ~ - 

1.3 5.9 

656 
403 
432 

S-23~59 

0 
0 

0-10 
- 

0 

1.8 4.1 
3-5 6.4 
3.4 4.6 

-- - - 

0 
10-20 

0 

0.7 
2.0 
2.1 

. ' * .  k 

4.3 
4%. 3 
36.6 

608 
506 

0 
0 

1.8 
0.4 

- 

0 
0 

0-10 

. 10.6 
2.7 

3.6 3.0 0.9 
3.9 
4 . 9 246 - 

38 1 
7 

4 . 0  0 

8.7 
7.1 

30.4 

476 

3.5 3 -7  0.7 
4.3 5 . 7  1.1 - 

3.0 1.9 0.6 

8.9 0 
36.1 0 
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