
EARLY CHIPPED STONE INDUSTRIES OF THE 

CENTRAL COAST OF BRITISH COLUMBIA 

BRIAN CARL APLAND 

B.A. ,  Simon F r a s e r  Un ive r s i t y ,  1973 

A THESIS SUBMITTED I N  PARTIAL FULFILLMENT OF 

THE REQUIREMENTS FOR THE DEGREE OF 

MASTER OF ARTS 

i n  t h e  Department of 

Archaeology 

@ BRIAN CARL APLAND, 1977 

SIMON FRASER UNIVERSITY 

A p r i l  1977 

A l l  r i g h t s  rese rved .  Th i s  t h e s i s  may n o t  b e  
reproduced i n  whole o r  i n  p a r t ,  by photocopy 
o r  o t h e r  means, wi thout  permission of t h e  au tho r .  



Name : Brian Carl Apland 

Degree : Master of Artr 

T i t l e  of  Therir: Early Chipped Stone Indurtriar of tha 
Central Coast of Brtt ish  Columbia 

Examining Committee : 

Chairman: D. Erle Nelson 

Roy L . Car 1 son 
Senior Superviaor 

- - ---- 
Knut R .  Fladmark 

- - -- 
~ i c h a e l  C .  Roberts 

External Examiner 
Associate Professor 

Department of Geography 

Date Approved: "pgb0 15, fl77 



PARTIAL COPYRIGHT LICENSE 

I hereby g r a n t  t o  Simon Fraser  U n i v e r s i t y  t he  r i g h t  t o  l end  

my t h e s i s  o r  d i s s e r t a t i o n  ( t h e  t i t l e  o f  which i s  shown below) t o  users  

o f  t h e  Simon Fraser  U n i v e r s i t y  L i b r a r y ,  and t o  make p a r t i a l  o r  s i n g l e  

cop ies  o n l y  f o r  such users  o r  i n  response t o  a reques t  f rom t h e  l i b r a r y  

o f  any o t h e r  u n i v e r s i t y ,  o r  o t h e r  educa t iona l  i n s t i t u t i o n ,  on i t s  own 

beha l f  o r  f o r  one of i t s  users.  I f u r t h e r  agree t h a t  permiss ion f o r  

m u l t i p l e  copy ing of t h i s  t h e s i s  f o r  s c h o l a r l y  purposes may be g ran ted  

by  me o r  t h e  Dean o f  Graduate Stud ies.  I t  i s  understood t h a t  copy ing 

o r  pub1 i c a t i o n  of  t h i s  t h e s i s  f o r  f i n a n c i a l  ga in  s h a l l  n o t  be a l lowed 

w i t h o u t  my w r i t t e n  permiss ion.  

T i t l e  o f  Thesi s /Di  s s e r t a t i o n  : 

E a r l y  Chipped Stone I n d u s t r i e s  of t he  C e n t r a l  Coast  of 

B r i t i s h  Columbia 

Author : 

( s i gna tu re )  

B r i a n  Carl Apland 

(name) 

A p r i l  1 5 ,  1977 

( da te )  



ABSTRACT 

Chipped s tone  technology was once thought t o  have been very r a r e  

o r  non-existent i n  t h e  c e n t r a l  coas t  a r e a  of B r i t i s h  Columbia. Recent 

d i scover ie s  i n  t h a t  region now i n d i c a t e  t h a t  t h i s  t r a i t  is ne i the r  absent  

nor r a r e ,  but  simply ea r ly .  This t h e s i s  examines a s e r i e s  of chipped 

s tone  assemblages recovered between 1970 and 1974 from 38 s i t e s  i n  t h e  

Be l l a  Bel laIBel la  Coola and Quatsino Sound regions of t h e  c e n t r a l  coas t .  

A l l  of t h e  ma te r i a l  was co l l ec ted  from t h e  su r face  of the  i n t e r t i d a l  zone 

of var ious  beaches during t h e  course of t h r e e  major research  p r o j e c t s  with 

which t h e  author was personally involved. 

The main p a r t  of the  t h e s i s  c o n s i s t s  of d iscuss ions  concerning 

the  nature  and geographical d i s t r i b u t i o n  of t h e  da ta ,  a s  we l l  a s  r e l a t e d  

d iscover ies  i n  o ther  p a r t s  of the  c e n t r a l  coas t .  These d iscuss ions  a r e  

accompanied by a de ta i l ed  desc r ip t ion  and ana lys i s  of the  a r t i f a c t s .  It 

i s  concluded t h a t  the re  were two technological  t r a d i t i o n s  on t h e  c e n t r a l  

coas t  p r i o r  t o  1,000 B.C. and, f u r t h e r ,  t h a t  these  t r a d i t i o n s  were geo- 

graphica l ly  d i s t i n c t .  On the  northern p a r t  of t h e  c e n t r a l  coast  a general- 

ized prepared core-flake t r a d i t i o n  seems t o  have appeared a s  e a r l y  as 

7,000 B.C., and pe r s i s t ed  u n t i l  a t  l e a s t  u n t i l  1,000 B.C. This t r a d i t i o n  

has been divided i n t o  two phases: an e a r l y  Namu phase da t ing  between 

7,000 and 4,000 B.C. ,  and a l a t e r  Cathedral phase da t ing  between 4,000 

and 1,000 B.C. Cul tura l  a f f i l i a t i o n s  appear t o  be t o  t h e  nor th  f o r  t h i s  

prepared core-flake t r a d i t i o n .  The second t r a d i t i o n  is a pebble-spa11 

t r a d i t i o n  which was present  i n  t h e  Quatsino Sound region of t h e  south- 

western c e n t r a l  coast  p r i o r  t o  3,000 B.C. ,  and appears t o  have had strong 

a f f i l i a t i o n s  with the  c u l t u r e s  of the  southern inner coast .  

iii 



ACKNOWLEDGEMENTS 

I wish t o  express  my a p p r e c i a t i o n  t o  a  number of people 

without  whose he lp  t h i s  t h e s i s  would no t  have been poss ib l e .  

Many thanks go t o  D r .  Roy Carlson and P ro fes so r  Ph i l i p  Hobler 

who o f f e r e d  me t h e  oppor tuni ty  t o  ga in  in - f i e ld  experience wi th  

t h e  s tudy  d a t a  as a s tuden t  on t h e  1971 f i e l d  school  i n  Kwatna 

Bay and as a survey a s s i s t a n t  on Quatsino Sound i n  1973. I a m  

f u r t h e r  indebted t o  D r .  Carlson and P ro fes so r  Hobler, a s  w e l l  

a s  D r .  Knut Fladmark, f o r  t h e i r  cons tan t  encouragement and 

support  during t h e  w r i t i n g  of t h i s  t h e s i s .  

Spec ia l  thanks go t o  M r .  Anthony Pomeroy who k ind ly  

allowed me t o  a s s i s t  i n  t h e  1974 survey of t h e  Be l l a  B e l l a  

t e r r i t o r y ,  and f u r t h e r  r e l e a s e d  nuch of h i s  d a t a  f o r  i n c l u s i o n  

i n  t h i s  r epo r t .  I would a l s o  l i k e  t o  t ake  t h i s  oppor tuni ty  t o  

thank D r .  Brian Hayden f o r  h i s  many p e r t i n e n t  and en l igh ten ing  

comments and sugges t ions  concerning t h e  a n a l y s i s  of t h i s  da t a .  

Brian Seymour d id  t h e  b e t t e r  drawings, Joyce May d i d  t h e  

maps, and my s i n c e r e  thanks go t o  both  of them. Las t  b u t  

c e r t a i n l y  no t  l e a s t  I would l i k e  t o  thank Linda Sea r s  f o r  

f i n d i n g  time i n  he r  very busy schedule t o  type  t h i s  t h e s i s .  

I a l s o  wish t o  express  my g r a t i t u d e  and apprec i a t ion  t o  Margo 

Chapman f o r  h e r  cons tan t  encouragement and support  a s  w e l l  a s  

many hours  of proofreading without  which t h i s  t h e s i s  would 

never  have been "complete". 

i v  



TABLE OF CONTENTS 

CHAPTER PAGE 

INTRODUCTION 

STUDY AREA 
Physiographic Setting 
Climate, Flora, Fauna 
Post Pleistocene Sea-Levels 

THE EVIDENCE 

DATING 
General Observations 
Radio Carbon Dates 
Sea-Levels 

THE ARTIFACTS 
Procedures 
Raw Materials 
Class i f icat ion 

Tools 
Miscellaneous Flakes 
Waste 

RESULTS OF ANALYSIS 
Pebble-Spa11 Tradition 
Prepared Core-Flake Tradition 
Summary of Conclusions 
Future Research 

BIBLIOGRAPHY 



LIST OF TABLES 

TABLE 

Distribution by S i t e  of  Chipped 
Stone Art i fac t s  i n  Study Area 

Distribution by S i t e  of  Tools 

PAGE 



LIST OF FIGURES 

FIGURE PAGE 

Cen t r a l  Coast Study Area 

Cent ra l  Coast Major Physiographic 
Zones 

Proposed Sea-level Curve 
Be l l a  ~ e l l a l ~ e l l a  Coola Region 

D i s t r i b u t i o n  of S i t e s  Yie ld ing  
Chipped Stone A r t i f a c t s  i n  
t h e  Johnstone S t r a i t  Region 

D i s t r i b u t i o n  of a l l  Reported 
S i t e s  Yie ld ing  Chipped Stone 
A r t i f a c t s  i n  t h e  Cen t r a l  Coast 

D i s t r i b u t i o n  of S i t e s  Included 
i n  This  Study 

McNaughton I s l and  S i t e  (ElTb 10)  

Schematic p r o f i l e  of McNaughton 
I s l and  S i t e  (ElTb 10)  showing 
proposed occupat iona l  sequence 
wi th  r e f e rence  t o  p a s t  sea- leve l  
f l u c t u a t i o n s  

B i f a c i a l l y  Flaked Po in t s  

B i f a c i a l l y  Flaked Po in t ;  Fragments 

Burinated Po in t  

Backed Bif aces  

Backed Bi face  (FbSu 1 )  

Large Crude B i faces  

Product ion of Backed Bi faces  

Miscellaneous Bi faces  

v i i  



FIGURE PAGE 

Unif aces  

Edge angles  - uni faces  

Notches 

Spurs 

Microblades 

Un i fac i a l ly  Edge Modified 
Flakes 

Edge Angles - Uni fac i a l ly  
Edge Modified Flakes 

Un i fac i a l ly  Edge Modified 
S p a l l s  

Edge Angles - Uni fac i a l  S p a l l s  

Un i fac i a l  Core-Tools 

B i f a c i a l  Core-Tools 

Un i fac i a l  Pebble-Tools 

Edge Angles - Uni fac i a l  
Core- and Pebble- Tools 

B i f a c i a l  Pebble-Tools 

Edge Angles - B i f a c i a l  Core- 
and Pebble-Tools 

Types of Edge Angles Measured 
on Miscellaneous Flakes 

Edge Angles - Miscellaneous Flakes 

Prepared Flakes 

M u l t i d i r e c t i o n a l  Cores 

Large M u l t i d i r e c t i o n a l  Core 

Pebble-Cores 

v i i i  



FIGURE 

Microblade Core 

Early Traditions of Lithic 
Technology on the Central Coast 

PAGE 



CHAPTER I 

INTRODUCTION 

This t h e s i s  is  concerned with t h e  a n a l y s i s  and desc r ip t ion  of a 

series of chipped s tone  c o l l e c t i o n s  recovered from 38 s i t e s  i n  t h e  c e n t r a l  

coas t  region of B r i t i s h  Columbia. The recovery of these  c o l l e c t i o n s  took 

place over a f i v e  year period from 1970 t o  1974, a s  a r e s u l t  of t h e  follow- 

ing  th ree  archaeological  research  p ro jec t s :  (1) Kwatna I n l e t  (Carlson 

1970c, 1971, 1972; Hobler 1970); ( 2 )  Quatsino Sound (Carlson and Hobler 

1974); and (3) t h e  Bel la  Bel la  survey (Pomeroy 1971; Pomeroy and Spur l ing  

1972; Apland 1974). To varying ex ten t s  the  author has had personal  

experience with each of those p ro jec t s .  The aims of the  fol lowing a n a l y s i s  

a re :  (1) t o  i d e n t i f y  and o u t l i n e  t h e  na tu re  and ex ten t  of e a r l y  chipped 

s tone  i n d u s t r i e s  on the  c e n t r a l  coas t ,  ( 2 )  to place these  i n d u s t r i e s  i n  

time, and (3) t o  make cross-cul tura l  comparisons of these  chipped s tone  

assemblages with s imi la r  ma te r i a l  recorded from o the r  a reas  of t h e  North- 

w e s t  coast .  

Ethnographic desc r ip t ions  by Boas (1963:17) suggest t h a t  s t o n e  

chipping was ne i the r  a wel l  developed nor commonly prac t iced  form of t o o l  

manufacture among the  Bel la  Coola and Kwakiutl speaking peoples of t h i s  

region. Spec i f i c  ethnographic accounts, such a s  those on t h e  Be l l a  Coola 

(MacLllwraith 1948), Owikeno and Be l l a  Bel la  (Olsen 1954, 1955), make no 

mention of the  use of chipped s tone  by those peoples. This absence could 

be  construed a s  support ive negative evidence f o r  t h e  l ack  of such a t r a i t .  

Early archaeological  work (Smith 1907, 1909a; Drucker 1943) implied t h a t  

t h i s  l ack  of a chipped s tone  technology i n  t h e  t o o l  making i n d u s t r i e s  of 

t h e  c e n t r a l  coas t  peoples extended f a r  back i n t o  prehis tory .  Recent 
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discover ies  of chipped s tone  a r t i f a c t s  i n  v i r t u a l l y  a l l  p a r t s  of the  cen t ra l  

coas t  ( t h e  c o l l e c t i o n s  mentioned above a r e  only a por t ion  of the  t o t a l  

evidence now known), n e c e s s i t a t e  a re-evaluation of the  d i s t r i b u t i o n a l  

p a t t e r n s  of these  t o o l s  along t h e  e n t i r e  coas t  of B r i t i s h  Columbia. 

A l l  of the  ma te r i a l  included i n  t h i s  r epor t  (cons is t ing  of 1850 

specimens) has been co l l ec ted  from t h e  a c t i v e  i n t e r t i d a l  zone of var ious  

beaches, and a s  such has suffered  severe  surface a t t r i t i o n  through n a t u r a l  

weathering processes, p a r t i c u l a r l y  beach r o l l i n g .  These e f f e c t s  have 

v i r t u a l l y  precluded s p e c i f i c  func t iona l  i d e n t i f i c a t i o n s  based on wear 

p a t t e r n s ,  and have caused confusion i n  t h e  use of edge angle  s t u d i e s  f o r  

t h e  establishment of general ized func t iona l  groupings. For func t iona l  

inferences  per ta in ing t o  t h e  a r t i f a c t s  I have l a r g e l y  r e l i e d  on morpho- 

l o g i c a l  a t t r i b u t e s  which were a l s o  used a s  c r i t e r i a  f o r  c l a s s i f i c a t i o n .  

Since t h e  c l a s s i f i c a t i o n  of t h i s  ma te r i a l  i t s e l f  was based s o l e l y  on 

morphological attributes r e l a t e d  t o  • ’ o m ,  i t  is  s t r i c t l y  desc r ip t ive .  The 

reader is  asked t o  keep i n  mind t h a t  t h e  c l a s s i f i c a t i o n  offered  here in  is  

not  t o  be  considered closed t o  f u t u r e  add i t ions  o r  change. - 
Due t o  an extreme amount of v a r i a t i o n  i n  survey condi t ions  from 

one p ro jec t  t o  the  next ,  t he  degree t o  which co l l ec ted  assemblages a r e  

r ep resen ta t ive  of t o t a l  s i t e  content  i s  almost impossible t o  a sce r t a in .  

Conclusions r e s u l t i n g  from i n t e r - s i t e  comparisons a r e  the re fo re  considered 

only tenuous a t  b e s t .  A t  l e a s t  two and possibly th ree  regional  i n d u s t r i e s  

are suggested by t h i s  ma te r i a l ,  and these  w i l l  be out l ined i n  t h e  following 

pages. It w i l l  be up t o  f u t u r e  research  i n  the  a rea  t o  more f u l l y  de f ine  

them. 

The u l t imate  value of t h i s  t h e s i s  is  seen a s  four-fold,  but  i t  is 

hoped t h a t  i t  w i l l  serve  many purposes not  present ly  r ea l i zed .  F i r s t ,  t h i s  

s tudy o f f e r s  raw da ta  concerning archaeological  ma te r i a l  which u n t i l  now 



3 

has been only marginally reported in the literature. Secondly, a re- 

evaluation of the presently accepted ideas of chipped stone distributions 

along the coast will clarify some long standing misconceptions. Further, 

the thesis alerts the reader to some of the many existing problems in 

coastal archaeology, and offers suggestions for future research. 

~astly, a tentative cultural-historical sequence based upon the slowly 

emerging regional data is offered. 



CHAPTER I1 

STUDY AREA 

The c e n t r a l  coast a s  it w i l l  be  r e f e r r e d  t o  i n  t h i s  t h e s i s  is  

geographical ly defined a s  that  a rea  of c o a s t a l  B r i t i s h  Columbia which 

encompasses the  numerous islands and waterways from Johnstone S t r a i t  i n  

the  south  t o  Milbanke Sound in  the  nor th  (Fig. 1 ) .  

The term 'cent ra l  coast1 connotes more than simply a geographi- 

c a l  segment of coas ta l  Br i t i sh  Columbia. It has o f t e n  been used i n  

archaeological  discussions and repor t s  t o  denote a s p e c i f i c  region of 

I 
s tudy wi th  c u l t u r a l  sub-area implications. This t o  a l a r g e  extent  i s  a 

carry-over from ear ly  ethnological research.  I n  Kroeber's (1939) North 

American c u l t u r a l  and natura l  area breakdown, the  t e r r i t o r i e s  of the  

Kwakiutl and Bella  Coola were ccnsidered t o  be rep resen ta t ive  of a d i s t i n c t  

v a r i a n t  of t h e  "cent ra l  maritime area", a sub-area of the  o v e r a l l  North- 
* 

west Coast c u l t u r e  area. The broader "cen t ra l  maritime" sub-area included 

t h e  Nootkan t e r r i t o r i e s  of west coast  Vancouver Is land and the  Olympic 

Penninsula. 

P h i l i p  Drucker's (1943) desc r ip t ion  of the  archaeology of c o a s t a l  

B r i t i s h  Columbia, hypothesized a breakdown of the  coas t  i n t o  t h r e e  

r eg iona l  aspects ,  based on a horizontal  d i s t r i b u t i o n  of a r t i f a c t s .  The 

"Milbanke Sound - Queen Charlotte Sound aspect" of Drucker's scheme 

c l o s e l y  coincided with ~ r o e b e r ' s  "north c e n t r a l  maritime area". Drucker 

(1965) later  s t a t e d  tha t  the  Nootka a l s o  exhibi ted  enough c u l t u r a l  simi- 

l a r i t i e s  t o  be included i n t o  the general ized "cen t ra l  coas t  province". The 

c e n t r a l  coas t  therefore ,  is often anthropological ly defined a s  t h e  
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of the  Wakashan (Nootka-Kwakiutl) and Bella Coola (Sal i sh)  . 

&chaeological work i n  these  regions is s t i l l  i n  i t s  infancy, and as such, 

the ' cen t ra l  coas t ' a s  i t  has been defined f o r  t h i s  t h e s i s  can be viewed p r i -  

- r i ly  a s  a convenience const ruct .  Perhaps when more archaeological  work 

is done, e spec ia l ly  i n  the  Nootkan regions,  cul ture-area divisions can 

be more adequately examined and t e s t ed .  

The geographical boundaries f o r  the  c e n t r a l  coast  study a rea  

the re fo re  were not  es tabl i shed e n t i r e l y  on an a r b i t r a r y  l e v e l ,  but  a r e  

c lose ly  coincident  with t h e  t e r r i t o r i e s  ethnographical ly described a s  

having been occupied by the  Bel la  Coolan (Sal i sh)  and var ious  Kwakiutl 

speaking peoples of c o a s t a l  B r i t i s h  Columbia (Fig. 1). 

Physiographic s e t t i n g :  

The c e n t r a l  coast  s tudy a r e a  l i e s  wi th in  the  western system of 

the  Canadian Cord i l l e ra ,  and is dominated by two major physiographic zones:r 

(1) t h e  c o a s t a l  trough and (2)  t h e  coas t  mountains (Holland 1964) (Fig. 2 ) .  

The western por t ion  of the  c e n t r a l  coas t  c o n s i s t s  of the  numerous i s l ands  

of the  c o a s t a l  trough zone, and i s  flanked by the  Nawit t i  lowlands t o  the  

southwest, and the  Hecate lowlands t o  t h e  nor theas t .  The topographic 

r e l i e f  wi th in  t h i s  region is  low, with e l eva t ions  r a r e l y  exceeding 150 

metres (500 f t . ) .  Drainage is poor, and swamps, bogs, and muskeg a r e  not  

unconnnon. Mwing eastwards from the  c o a s t a l  trough, the  t e r r a i n  grades 

s t eep ly  i n t o  the  coas t  mountain zone, a region dominated by high peaks, 

of which many reach e leva t ions  i n  excess of 2 ,743 metres (9,000 f t . ) .  

Deeply inc i sed  by long winding r i v e r  va l l eys ,  i n l e t s  and channels,  such 

a s  Roscoe and Cascade i n l e t s ,  Dean and Burke channels,  and the  Dean and 

Bel la  Coola r i v e r  v a l l i e s ,  t h i s  region i s  t h e  embodiment of t h e  c l a s s i c  

Northwest coas t  s e t t i n g  of long, narrow steep-walled f j o r d s ,  winding 



Figure 1 :  Central Coast Study Area 

Ethno-Linguistic Boundaries of 

Coastal Bri t i sh  Columbia 



Figure 1 



Figure 2: Central Coast 

Major Physiographic Zones 



between enormous mountains which o f t en  j u t  d i r e c t l y  out  of the  sea.  

For example, along the  Bel la  Coola va l l ey  the re  a r e  ' 

d i f fe rences  i n  e l eva t ion  of 8,341 f t .  (2542 m.) i n  
2% miles  (4 km.) (Bella  Coola v a l l e y  f l o o r  t o  top of 
t a b l e  top mountain) and 7,944 f t .  (2421 m.) i n  2% miles 
(3.6 km.) (Bella  Coola v a l l e y  f l o o r  t o  top  of Nusatsum 
Mountain) (Baer 1973:4). 

Climate, F lora ,  and Fauna: 

The c e n t r a l  coast  a rea  f a l l s  i n t o  t h e  l i t t o r a l  c l ima t i c  zone 

described by Kendrew and Kerr (1955:52) a s  experiencing mild winters  

(January mean -1.11 - 4.44O~) , warm bu t  not  hot  summers (Ju ly  mean 

15.56'~),  and f a i r l y  long periods of t r a n s i t i o n  (spr ing  and autumn 

about 3 months). Annual p r e c i p i t a t i o n  is genera l ly  described a s  moderate 

t o  high, with an average of about 228-254 cm. per  year .  

The p lan t  and animal communities which inhab i t  t h i s  region 

a r e  c h a r a c t e r i s t i c  of the  Coast B io t i c  a rea  described by Munro and Cowan 

(1947). The most common f l o r a l  communities cons i s t  of a climax f o r e s t  

dominated by S i tka  spruce, western hemlock, mountain hemlock, western red 

cedar, yellow cypress, and grand f i r .  Douglas f i r ,  broad-leaf maple, and 

red a l d e r  a r e  c h a r a c t e r i s t i c  of the  pre-climax f o r e s t ,  and i n  most a r e a s  

undergrowth is heavy and dominated by s a l a l ,  red huckleberry, d e v i l s  club,  

and salmonberry (Munro and Cowan 1947:32; Cowan and Guiguet 1956:25). 

The major mammalian fauna most common t o  the  a r e a  include black- 

t a i l  deer ,  black bear ,  marten, mink, raccoon, r i v e r  o t t e r ,  s e a  o t t e r ,  

American beaver, h a i r  s e a l ,  nor thern  f u r  s e a l ,  northern sea l i o n ,  bard 

dolphin,  and P a c i f i c  k i l l e r  whale (Cowan and Guiguet 1956). 

Numerous v a r i e t i e s  of f i s h  occupy t h e  r i v e r i n e  and l i t t o r a l  

aspects  of the  environment i n  s u f f i c i e n t  quant i ty  t o  support a major 

f i s h i n g  industry.  The l i t t o r a l  zone a l s o  h o s t s  an abundance of var ious  



edible  mollusks, and crustaceans. The anadromous f i s h  a r e  perhaps the most 

important,  with a l l  f i v e  species of P a c i f i c  salmon (sockeye, coho, chum, 

=hinook, and pink) occurring i n  enormous q u a n t i t i e s  along with eulachon 

and, t o  a l e s s e r  extent ,  s teelhead.  Other major v a r i e t i e s  of f i s h  include 

h a l i b u t ,  cod, herr ing ,  rock f i s h ,  and a wide v a r i e t y  of bottom feeders .  

The dramatic physiographic r e l i e f  described e a r l i e r  f o r  the  c e n t r a l  

coas t  a rea ,  can na tu ra l ly  be expected t o  have pronounced l o c a l  inf luences  

on t h e  cl imate,  f l o r a ,  and fauna. The above desc r ip t ion  is the re fo re  only 

offered  a s  an overview. Localized v a r i a t i o n s  wi th in  the  a r e a  a r e  numerous 

and i n  many cases  extreme. An in-depth d iscuss ion of t h e  na tu re  and extent  

of these  v a r i a t i o n s  is beyond the  scope of t h i s  t h e s i s ,  however, a few 

b r i e f  examples a r e  included t o  make t h e  reader  aware of the  complexity of 

the  environment throughout t h i s  area.  

Temperature v a r i a t i o n s  between the  inner f j o r d  headlands and the  

outer  i s l ands  a r e  such t h a t  freeze-over is common i n  the inner f j o r d s  

but  never occurs i n  the  outer  i s lands .  Annual p r e c i p i t a t i o n  can vary 

regional ly  a s  much a s  381 cm. per year ,  with the  middle t r s n s i t i o n  zone 

between the  f j o r d  headlands and the  ou te r  i s l ands  receiwing t h e  major i ty  

of moisture. Over a d i s t ance  of 104.6 km. from Bella Bel la  i n  t h e  ou te r  

i s l a n d s  t o  Ocean F a l l s  56.3 km. inland,  and Bel la  Coola s i t u a t e d  an 

add i t iona l  48.3 lan. inland i n  the  inner f j o r d  headlands, p r e c i p i t a t i o n  

p a t t e r n s  such a s  those summarized below a r e  not uncommon. 

Location Annual prec i p  . r a i n  snow 
i n  inches (cm.) ( in.)  ( t o  convert 

t o  r a i n  -10) 

Bel la  Bel la  115. 0 (292.1) 112.2 2 7 
Ocean F a l l s  178.8 (454.1) 173.4 55 
Be l l a  Coola 51.9 (131.8) 46.2 57 

(Kendrew and Kerr 1955:79) 
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Regional v a r i a t i o n s  express themselves i n  the  faunal  make-up of 

the  a r e a  as w e l l ,  and local ized  populat ions of m u n t a i n  goat ,  e l k ,  

bear ,  and wolves a r e  a l s o  present .  

post-Pleistocene Sea-levels: 

"Within the  l a s t  13,000 years  the  Northwest Coast has been 

subjected t o  high magnitude s h i f t s  i n  sea  level"  (Fladmark 1974:167). 

These s h i f t s  a r e  extremely s i g n i f i c a n t  t o  t h e  understanding of pas t  

set t lement pa t t e rns  along the  coas t .  Land-sea re l a t ionsh ips  through 

time a r e  one of the  major governing f a c t o r s  i n d i c a t i v e  of where and 
-9 

when s u i t a b l e  hab i t a t iona l  l o c a l i t i e s  were ava i l ab le  t o  man. - 
Studies  along the  coast  of B r i t i s h  Columbia over the  pas t  two 

years have not  produced enough information t o  s i g n i f i c a n t l y  a l t e r  

Fladmark's (1974:143-171) syn thes i s  of the  da ta  concerning post-glacial  

sea-levels  along the  Northwest Coast. I n  t h i s  work Fladmark (1974:167, 

293) concluded t h a t  the  a rea  nor th  of Johnstone S t r a i t  experienced higher 

sea-levels than a t  present  between 3,000 and 7,000 B.C. It must be kept  

' 

In mind, however, t h a t  Fladmark was synthes is ing  t h e  sea-level  d a t a  f o r  

the  e n t i r e  Northwest Coast, and a s  he s t a t e s :  

Sea-level curves from d i f f e r e n t  l o c a l e s  e x h i b i t  
considerable v a r i a t i o n  (1974:167). 

D i f f e r e n t i a l  ice-loading on a l o c a l  s c a l e  can have dramatic 

e f f e c t s  upon l o c a l  sea-level  changes, s ince  excessive i c e  i n  one v a l l e y  

w i l l  exe r t  more pressure i n  the  form of i s o s t a t i c  depression than i n  

another where i c e  build-up had been less. The r e s u l t s  a r e  obvious, t h e  

v a l l e y  wi th  t h e  more massive i c e  pack w i l l  exh ib i t  much more pronounced 

s h i f t s .  There is no ind ica t ion  t h a t  i c e  build-up was uniform over t h e  

e n t i r e  coas t ,  s o  regional  v a r i a t i o n s  must be expected. 
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Retherford's (1972) repor t  on the  post-pleistocene environments 

of the  Bel la  Bella/Bella Coola region o f f e r s  a de ta i l ed  desc r ip t ion  of 

the  l o c a l  h i s t o r y  of sea-level f luc tua t ions  i n  t h a t  region over t h e  past  

12,000 years.  After  studying f e a t u r e s  being dissected  by present  t i d e s  

including s h e l l  middens, glaciomarine sediments, ra ised  d e l t a s  and f i l l  

t e r races ,  Retherford developed a t e n t a t i v e  sea-level  curve (Fig. 3) f o r  

the  Bel la  Bella/Bella Coola region. This curve suggests t h a t  the  r e l a t i v e  

sea-level has f a l l e n  from a pos i t ion  approximately 10 m. higher than a t  

present t o  i t s  present  equivalent  between 7,500 and 4,000 B.C. Af ter  

4,000 B.C. t he  sea-level f e l l  slowly t o  a pos i t ion  2 o r  more metres below 

present  by 1,000 B.C., a f t e r  which i t  rose  gradually t o  its present  

posi t ion.  

Andrews and Retherford (1976) have recent ly  presented a sea-level 

curve f o r  the  Bella Bella area  which i s  s i g n i f i c a n t l y  d i f f e r e n t  than 

Retherford's e a r l i e r  one outl ined above. This curve suggests a much more 

rapid submergence, immediately following g l a c i a l  recession,  with a r e l a t i v e  

sea-level drop from +I20 metres ca. 10,000 B.C. t o  the  present  equivalent  

by 5,500 B.C. The period of below normal f a l l i n g  of sea-levels therefore  

Is pushed back 1,000 years over Retherford 's  e a r l i e r  work, and f a l l s  

between 5,500 and 2,000 B.C. Andrews (pers.  comm.) suggests t h a t  t h e  in- 

consis tencies  which e x i s t  between t h e  two curves a r e  due t o  "slopiness" of 

the  curve between 7,000 and 1,000 B.C. 

A t  present the re  is  no a v a i l a b l e  d a t a  on post-pleistocene sea- 

l e v e l s  f o r  any other a reas  of the  c e n t r a l  coas t ,  although Heusser 

(1960:194) records evidence from Hope Is land of two t ransgress ions  a t  

around 100 f t .  (30 m. )  and 15 f t .  (5 m.) with the  lower s t r a t i g r a p h i c a l l y  

pre-dating a peat formation. Using pollen s t ra t igraphy Heusser placed 

' a 1,500 B.C. da te  on t h e  lower sec t ion.  



- Retherford (1972:78) 
. . . .. . . .. Andrews and Retherf ord (1976) 

Figure 3: Proposed Sea-Level Curve 

Bella Bella/Bella Coola Region 



Considering the  regional  v a r i a b i l i t y  of sea-level s h i f t s ,  it must 

be  kept i n  mind t h a t  any statements made concerning a reas  of the  c e n t r a l  

coas t ,  ou t s ide  the  Bella  Bel laIBel la  Coola region,  can only be considered 

specula t ive  a t  bes t .  However s i n c e  the  majori ty of the  s i t e s  t o  be 

discussed here in  have been recorded i n  the  Bel la  Bel la /Bel la  Coola region 

this sea-level  information g ives  us important da ta  concerning when these  

sites were occupied, which w i l l  be discussed i n  Chapter I V .  



CHAPTER 1x1 

THE EVIDENCE 

.e chipped s tone  a r t i f a c t s  which form t h e  primary d a t a  base f o r  

t h i s  r epor t  a r e  by no means t h e  only archaeological  evidence f o r  a r e l a -  

t i v e l y  ea r ly  and widespread use of chipped s tone  by the  p r e h i s t o r i c  

inhab i t an t s  of the  c e n t r a l  coas t  region. This chapter  o u t l i n e s  the  pres- 

e n t l y  ava i l ab le  evidence concerning t h e  o v e r a l l  d i s t r i b u t i o n  of chipped 

s tone  a r t i f a c t s  i n  the  study area .  

The f i r s t  recorded evidence of chipped s tone  a r t i f a c t s  i n  the  

c e n t r a l  coast  were two leaf-shaped po in t s  from a s i t e  near  t h e  mouth of 

the  Bel la  Coola r i v e r ,  described by Smith i n  1909. Smith prefer red  t o  

view those points  a s  ind ica t ive  of t r a d e  with the  i n t e r i o r  p la teau  r a t h e r  

than representa t ive  of an indigenous indust ry ,  and f e l t  t h a t  t h e  d i s t r i -  

bution of such a r t i f a c t s  along the  coas t  of B r i t i s h  Columbia d id  no t  extend 

nor th  of the  Comox a rea  of eas te rn  Vancouver Is land (Smith 1909a:359). 

The f i r s t  major archaeological  work done i n  t h e  c e n t r a l  coas t ,  I 

other  than Smith's meagre recordings (Smith 1909a,b), was a survey con- 

ducted by Drucker and Beardsley i n  1938. The r e s u l t s  of t h a t  survey, which 

extended from Prince Rupert t o  Rivers I n l e t ,  appeared t o  s u b s t a n t i a t e  

Smith's b e l i e f s  concerning the  d i s t r i b u t i o n  of chipped s tone ,  and t h e  

presence of such a t r a i t  i n  t h e  c e n t r a l  coas t  a r e a  was described as 

I* absent  o r  rare"  (Drucker 1943:124). 

It is  not  su rp r i s ing  t h a t  Drucker observed a not iceable  l ack  of 

chipped s tone  i n  t h e  c e n t r a l  coast  a r e a  s ince:  

The aim of the  survey was t o  apply t h e  d i r e c t  h i s t o r i c a l  
approach t o  t h e  r eg iona l  archaeology, t e s t i n g  sites which 
on h i s t o r i c  o r  o ther  evidence were known t o  have been 



inhabited during h i s t o r i c  t i m e s ,  t o  de f ine  i f  poss ib le  
t h e  h i s t o r i c  and p r o t o h i s t o r i c  horizons,  and t o  s e t  the  
s t a g e  f o r  l ink ing  them wi th  o r  d i s t ingu i sh ing  them from, 
the  p r e h i s t o r i c  c u l t u r e s  of the  area (Drucker 1943:24). 

Drucker's da ta  lacked appreciable time depth and only o f fe red  

archaeological  support t o  a p a t t e r n  of t o o l  technology which had a l ready 

been described ethnographically. As pointed out  by Boas ( i n  h i s  e a r l y  

notes)  : 

I n  modern times t h e  Kwakiutl have not  prac t iced  t h e  
a r t  of s t o n e  f laking;  archaeological  evidence shows 
t h a t  i t  was prac t iced  only i n  t h e  crudes t  way, i f  a t  
a l l ,  and very inf requent ly  i n  t h e  t e r r i t o r y  inhabited 
by them (Boas 1963:17). 

Mitchell  (1969) published a repor t  on a series of i n t e r m i t t e n t  

surveys conducted i n  the  Johnstone Strait-Queen Char lo t te  S t r a i t  a r e a  

between 1966 and 1968. More than 400 s i t e s  were recorded i n  the  course 

of those surveys, with some 37 of them y ie ld ing  evidence of chipped s tone  

(Mitchell 1969:206; Fig. 4) .  The discovery of t h i s  ma te r i a l  l ed  Mitchell  

t o  conclude t h a t ,  although t h e  Kwakiutl d id  not  employ s tone  chipping a s  

a means of l i t h i c  t o o l  manufacture i n  ethnographic times, "a t  some 

e a r l i e r  period r e l a t i v e l y  more emphasis had been placed on t h e  production 

of chipped-stone t o o l s  " (Mitchell 1972:42). 

The r e s u l t s  of Mitchel l ' s  surveys cont radic ted  Smith's b e l i e f s  

and indicated t h a t  t h e  d i s t r i b u t i o n  of chipped s tone  a r t i f a c t s  along t h e  

coast of B r i t i s h  Columbia was not  r e s t r i c t e d  t o  the  a r e a s  south of Comox. 

However, we would have t o  modify Smith's conclueion t h a t  
t h e  Comox a r e a  marked t h e  nor thern  l i m i t  t o  t h e  d i e t r i -  
but ion  of chipped-stone a r t i f a c t s  (Smith, 1907, p.308; 
1909, p. 359). The boundary may l i e  f u r t h e r  nor th  near 
t h e  mouth of Knight I n l e t ,  and it might more accura te ly  
be described a s  marking a r e l a t i v e  d i f fe rence  i n  t h e  use 
of stone-chipping technology r a t h e r  than any absolute  break 
i n  the  d i s t r i b u t i o n  (Mitchell  1972 :4l)  . 

Although Mitchell  has suggested t h a t  t h e r e  may be no abso lu te  

break i n  t h e  d i s t r i b u t i o n  of chipped s tone  implements, h i s  implied northern 



Figure 4: Distribution of Sites Yielding 

Chipped Stone Artifacts in the 

Johnstone Strait Region 



boundary ( t h e  mouth of Knight I n l e t )  is now known t o  be non-existent.  : 
Considering the  geographical extent  of archaeological  research i n  t h e  

c e n t r a l  coas t  a t  t h a t  time, it was p red ic tab le  t h a t  Mitchel l ' s  boundary, 

l i k e  Smith's, would not s tand the  t e s t  of time. A s  Baker pointed out :  

A s  more work is  done nor th  of Knight I n l e t ,  the  possi- 
b i l i t y  e x i s t s  t h a t  the  known d i s t r i b u t i o n  of chipped- 
s tone  w i l l  be increased (1973:59). 

Chipped s tone  a r t i f a c t s  have now been found i n  v i r t u a l l y  a l l  

a reas  of the  coas t  nor th  of Comox (MacDonald 1969; Hester 1968, 1969a,b; 

Kenady 1960; Simonsen 1970, 1973; Carlson 1971, 1972; Pomeroy 1971; 

Hobler 1972a,b; Pomeroy and Spurling 1972; Fladmark 1969, 1970a,b, 

1971a,b; Chapman 1973, 1974; Mitchell  1969, 1972, 1973; Apland 1974; 

Carlson and Hobler 1974; Hobler 1976). 

Figure 5 ind ica tes  the  present ly  known c e n t r a l  coast  d i s t r i -  

bution of chipped s tone  a r t i f a c t s  which have been recorded through archaeo- 

l o g i c a l  surveys, excavations and by occasional  r e p o r t s  from l o c a l  ' r e l i c '  

hunters .  

During the  summer of 1970, Carlson discovered q u a n t i t i e s  of 

chipped s tone  a r t i f a c t s  i n  the  i n t e r t i d a l  zone of a beach f ron t ing  a 

small midden deposi t  (FbSu 1 )  a t  Cathedral Point  i n  Burke Channel. Later  

t h a t  season s imi la r  ma te r i a l  was recovered from the  i n t e r t i d a l  zone of 

two beaches i n  Kwatna I n l e t  (FaSu 18, 19). Although t h e  a r t i f a c t  assem- 

b lages  from a l l  3 sites were remarkably s i m i l a r ,  t he  l a t t e r  2 d i f f e r e d  

from t h e  f i r s t  i n  t h a t  they were not  associa ted  wi th  any add i t iona l  

evidence of human occupation, such a s  midden deposi t s .  This observation 

prompted Carlson t o  conduct a s e r i e s  of low-tide inves t iga t ions  of t h e  

Kwatna I n l e t  region upon h i s  r e t u r n  i n  1971. The r e s u l t  of those inves t i -  

ga t ions  was t h a t  another i n t e r t i d a l  'beach s i t e '  was discovered (FaSu 21) 

(Carlson, pers .  comm. ) . 



Figure 5: D i s t r i b u t i o n  o f  a l l  Reported 

S i t e s  Yie ld ing  Chipped Stone 

A r t i f a c t s  i n  t h e  Central  Coast 
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A t  t he  t i m e  of Carlson's  1971 research  i n  Kwatna I n l e t ,  Pomeroy 

was conducting a survey of the  Bel la  Bella t e r r i t o r y .  Pomeroy a l s o  adopted 

low-tide beach inves t iga t ions  with some success: 

I n  1971 i t  was pointed out  by D r .  Carlson t h a t  
numerous a r t i f a c t s  were being found on beaches a t  a 
d i s t ance  from middens. When t h i s  approach was 
followed more a r t i f a c t s  were found (1971:5). 

and l a t e r :  

The only chipped-stone a r t i f a c t s  found on the  
survey were found on t h e  beach near  a stream i n  
f r o n t  of the  main midden (1971:13). 

Carlson considered the  chipped s tone  assemblages recovered from 

the  four  sites i n  t h e  Kwatna I n l e t  region t o  be ind ica t ive  of an ea r ly  

phase of c u l t u r a l  a c t i v i t y  i n  t h e  region. He termed t h i s  ea r ly  phase 

"Cathedral" and suggested t h a t  it da tes  t o  a period of reduced sea- 

l e v e l s .  

The geological  p i c t u r e  suggests  t h a t  the  sites of 
t h i s  phase belong i n  a period of time when sea  l e v e l  
was lower than i t  is today, a t  l e a s t  i n  the  Kwatna 
l o c a l i t y  (Carlson 1972:43). 

I n  1973 I a s s i s t e d  Carlson and Hobler on a s i te  survey of the  

Seymour Inlet system, a s  wel l  a s  the  northwest coast  of Vancouver Is land.  

Low-tide beach inves t iga t ions  were a s tandard procedure during t h a t  

survey and a s  a r e s u l t  th ree  add i t iona l  i n t e r t i d a l  beach sites repre- 

sented so le ly  by chipped s tone  were recorded i n  Quatsino Sound. One 

of these  sites (EdSv 1 )  had been previously recorded by Kenady (1969) 

during h i s  1969 survey. 

During the  summer of 1974, Pomeroy and I conducted a survey of 

t h e  Bel la  Bel la  region. I n  considerat ion of the  increas ing body of 

information suggesting a much wider d i s t r i b u t i o n  of chipped s tone  a r t i -  

f a c t s  than previously known, one of the  primary ob jec t ives  of the  survey 

w a s  t o  obta in  information concerning t h e  o v e r a l l  d i s t r i b u t i o n  of 



chipped s tone  i n  the  Bel la  Bel la  region (Apland 1974:l). Thus low-tide 

inves t iga t ions  were again a  standard procedure of the  survey and a s  a 

r e s u l t ,  chipped s tone  a r t i f a c t s  were recovered from some 28 s i t e s  i n  the  

Bel la  Be l l a  a r e a  a s  wel l .  

I n  summary, chipped s tone  a r t i f a c t s  a r e  now known from a l l  a reas  

of the  c e n t r a l  coas t ;  assemblages from 38 s i t e s  have been analysed here.  

Table 1 summarizes those s i t e s  with reference  t o  the  chipped s tone  

a r t i f a c t s  recovered, and the  loca t ions  of the  s i t e s  a r e  shown i n  Figure 

6. Although no individual  s i t e  desc r ip t ions  a r e  of fered ,  the re  a r e  

s u f f i c i e n t  shared c h a r a c t e r i s t i c s  which enable them t o  be c l a s s i f i e d  i n t o  

th ree  main groups (Table 1 ) :  (1) midden s i t e s ;  ( 2 )  beach s i t e s ;  and 

(3) f i s h  t r a p  s i t e s .  

(1) Midden s i t e s :  

S h e l l  middens a r e  t h e  most common type of s i t e  on the  coas t  of 

B r i t i s h  Columbia, and a r e  c h a r a c t e r i s t i c  of t h e  m e j o r i t y  of s i t e s  under 

discuss ion here  (Table I). Evidence f o r  the  use of chipped s tone  a t  

these  sites ranges from one retouched f l a k e  o r  core,  t o  over 200 specimens, 

represent ing  a  v a r i e t y  of t o o l  types. Only 2 of these  s i t e s  have been 

test excavated, however, (FbSu 1; ElTb 10) and both produced ind ica t ions  

t h a t  t h e  chipped s tone  mate r i a l  from the  beach f ron t ing  them, might not  

a s s o c i a t e  wi th  the  midden deposi t s .  

It is not  uncommon t o  f ind  a r t i f a c t s  on beaches f ron t ing  midden 

depos i t s  due t o  n a t u r a l  erosion from r a i n ,  wind and wave ac t ion .  The 

f i r s t  assumption one o f t en  makes when discovering such mate r i a l  is t h a t  

i t  has been washed from the  midden deposi t .  However, i t  i s  apparent t h a t  

i n  some cases a t  l e a s t ,  these  assumed re la t ionsh ips  a r e  not necessa r i ly  

t rue .  
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Figure 6: Distribution of S i t e s  Included i n  This Study 



Test excavations i n  the  midden a t  Cathedral Point (FbSu I ) ,  the 

type s i t e  f o r  t h e  Cathedral phase (Carlson 1972), produced l i t h i c  a r t i f a c t s  

which d i f f e r e d  s i g n i f i c a n t l y  from t h e  chipped s tone  assemblages from t h e  

beach. These excavated assemblages were more comparable typological ly 

wi th  the  l i t h i c  components of two r e l a t i v e l y  l a t e  c u l t u r a l  phases from 

nearby s i t e s .  

Carlson describes t h e  d i f fe rences  i n  these  assemblages as fol lows:  

The chief  d i f f e rence  l i e s  i n  the  bas ic  t o o l  manufacturing 
techniques. Tools of t h e  Cathedral phase were made by 
chipping o r  f l ak ing  s tone  whereas during the  Anutcix and 
Kwatna phases s tone  t o o l s  w e r e  made primari ly by grinding,  
polishing,  and pecking (Carlson 1972:43). 

This technological  s h i f t  through t i m e  indicated i n  t h e  above 

desc r ip t ion  has been evidenced i n  t h e  nor th  coast  region a s  w e l l .  I n  h i s  

r epor t  on t h e  Prince Rupert Harbour sequence, MacDonald (1969:250-253) 

descr ibes  chipped s tone  a s  t h e  dominant l i t h i c  t o o l  type i n  h i s  "lower 

horizon" (ca. 2500 B.C,-500 B.C.) , but v i r t u a l l y  absent from t h e  "upper 

horizon (ca. A.D.500-1800). A s i m i l a r  t r a n s i t i o n  a l s o  occurs i n  t h e  S t r a i t  

of Georgia, and Mitchell  uses i t  a s  a major d is t inguishing c h a r a c t e r i s t i c  

of h i s  e a r l y  "Lithic Culture type". 

This  type is  charac ter ized  mainly by an absence of 
ground-stone forms of any kind, except possibly those 
produced through food-grinding a c t i v i t y  o r  used i n  
the  production of bone, a n t l e r ,  and possibly wood 
a r t i f a c t s  (Mitchell 1971a:59-60). 

Excavations a t  ElTb 10 indica ted  a p a t t e r n  remarkably similar t o  

t h a t  a t  Cathedral Point .  ElTb 10 is a l a r g e  midden s i te  on the  nor th  

end of t h e  northernmost i s l and  of the  McNaughton group. Numerous chipped 

s tone  a r t i f a c t s  were recovered from t h e  beach f ron t ing  t h i s  si te,  and y e t  

excavations conducted by Pomeroy i n  1972, and Carlson i n  1974, found 

v i r t u a l l y  no evidence of such mate r i a l  wi th in  the  midden deposi t s  

(Carlson 1975; Pomeroy, pers .  comm.). 
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Pomeroy's excavat ion,  a 2 metre wide t r ench  perpendicular  t o  t h e  

beach f r o n t  which cross-sect ioned t h e  midden, found t h a t  (Pomeroy, pers .  

comm.; Pomeroy and Spur l ing  1972),  chipped s t o n e  occurred only in f r equen t ly  

i n  t h e  bottom of t h e  t r ench  near  t h e  f r o n t  of t h e  midden (Pomeroy, pers .  

comm. ) . 
A l a c k  of chipped s tone  m a t e r i a l  w i th in  t h e  midden depos i t  was 

a l s o  observed by Carlson (1975) dur ing  his 1974 excavat ions,  where only  

two specimens were recovered from beneath an o l d  humus l a y e r  on t h e  i s l a n d .  

This  pauc i ty  of chipped s t o n e  i n  t h e  midden con t r a s t ed  s t r o n g l y  wi th  t h e  

relative abundance of such a r t i f a c t s  on t h e  beach (116 specimens),  and 

sugges t s  t h a t  perhaps t h e  chipped s t o n e  beach m a t e r i a l  has  not  washed ou t  

of t h e  p re sen t  midden, bu t  i s  in s t ead  from an e a r l f e r ,  f u l l y  eroded s i t e  

depos i t .  

Carlson i d e n t i f i e d  a series of 9 s p a t i a l l y  def ined  a r t i f a c t  

assemblages from t h e  McNaughton s i t e .  The f i r s t  of these ,  mainly from 

t h e  beach, h e  descr ibed  a s  cha rac t e r i zed  by chipped s t o n e  which "can be 

considered a s  p a r t  of a component of t h e  Cathedral  Phase" (Carlson 1975: 

6). Carlson (1972:43) had e a r l i e r  suggested t h a t  t h e  Cathedral  phase 

m a t e r i a l  from Kwatna I n l e t  may have been depos i ted  dur ing  a per iod  i n  

which t h e  sea l e v e l  was lower than i t  is  today. This  may account f o r  t h e  

p e c u l i a r  d i s t r i b u t i o n  of chipped s tone  a r t i f a c t s  a t  t h e  NcNaughton I s l and  

s i t e  (ElTb 10) .  

The midden a t  ElTb 1 0  surrounds t h e  e a s t e r n  and southern  

margins of a smal l  lagoon, extending t o  cover  a bedrock peninsula  between 

t h e  smal l  lagoon and another  l a r g e r  lagoon s i t u a t e d  f a r t h e r  in land .  A t  

h igh  t i d e  t h i s  peninsula  becomes an i s l a n d ,  y e t  a t  low t i d e  t h e  smal l  

lagoon f r o n t i n g  the  midden becomes almost t o t a l l y  dra ined  of water .  



Figure 7: McNaughton Island Site (ElTb 10) 

showing Extent of Excavations by 

Pomeroy (1972) and Carlson (1974) 

(from Carlson 1976:3) 

Contour Interval 1 meter 



Figure 7 
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Fluctuations i n  the  land-sea re la t ionsh ips  of the  Bella Bella! 

Bel la  Coola region, a s  we have mentioned e a r l i e r ,  have been f a i r l y  dramatic 

wi th in  t h e  pas t  12,000 years.  The r e l a t i v e l y  s i g n i f i c a n t  drop i n  sea  

l e v e l  from its present equivalent  ca. 5,000 B.C. t o  5 o r  more metres below 

i ts present  l e v e l  by approximately 2,000 B.C. would have v i r t u a l l y  

eliminated the  lagoon f ron t ing  ElTb 10, leaving only a dry beach area .  

It is t h i s  point  which I would l i k e  t o  explore f u r t h e r  with reference t o  

the  pecul iar  d i s t r i b u t i o n  of chipped s tone  a t  tha t  s i t e .  

Chipped s tone  occurs r e l a t i v e l y  ea r ly  along the  coast  of B r i t i s h  
1 

Columbia (as  almost everywhere i n  the  world) and was eventually replaced 

by ground, pecked and polished stone. I f  we consider t h e  presence of t h e  

chipped stone mater ia l  from ElTb 10 t o  be ind ica t ive  of an ea r ly  ( r e l a t i v e  

t o  t h e  non-chipped s tone  assemblages) occupation during a period of 

reduced sea  l e v e l ,  t h a t  occupation i n  a l l  l ike l ihood was s i tua ted  f a r t h e r  

forward (toward the water) on the  beach than the  presently extant  midden. 

Subsequent rises i n  sea  l e v e l  would n e c e s s i t a t e  a backward s h i f t  of l a t e r  

occupational events,  i n  response t o  a r i s i n g  shore l ine .  

The e f f e c t  of t h i s  hypothetical  progression of events would be 

t o  see the  e a r l i e r  c u l t u r a l  deposi ts  become slowly submerged. Continual 

exposure t o  r i s i n g  and f a l l i n g  t i d e s  would wash away such th ings  as s h e l l ,  

bone, ' s o i l ' ,  charcoal,  and ash,  e t c . ,  leaving only the  heavier ,  more 

durable elements of mater ia l  c u l t u r e  such a s  those made from s tone,  exposed 

on the  beach. 

I f  land-sea re la t ionsh ips  were s t a b l e ,  normal midden growth would 

tend t o  expand outward toward t h e  

o ldes t  deposi ts  would normally be 

a midden. Under r i s i n g  sea-level  

above, t h i s  handy ' r u l e  of thumb' 

water. Under these  condit ions t h e  

located near the  bottom 

condit ions such a s  those 

does not  work, s ince  t h e  

a t  the  back of 

described 

deposi t ional  
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sequence would be a l t e red .  This s i t u a t i o n  should always be kept i n  mind 

when planning midden excavations on the  coas t ;  i t  helps t o  explain why 

Pomeroy found chipped stone only a t  the  very bottom near t h e  f r o n t  of the  

midden. I f  the  e a r l y  beach occupation hypothesis is  t r u e ,  then Pomeroy 

i n  a l l  l ike l ihood had managed t o  t r ansec t  the  remnants of an e a r l i e r  

deposi t .  The sequent ia l  s t ages  of occupation hypothesized f o r  the  

McNaughton Is land s i t e  a r e  shown i n  Figure 8. 

(2) Beach s i t e s :  

There a r e  10 sites among t h e  38 under considerat ion here  which 

can be c l a s s i f i e d  i n t o  t h i s  group (see  Table 1 ) .  Beach sites have not  

. y e t  gained f u l l  recognit ion i n  the  archaeological  l i t e r a t u r e ,  but a r e  

defined by a r t i f a c t s  on a beach, the  presence of t h i s  mater ia l  being 

t h e  only recognizable evidence of pas t  human a c t i v i t y .  I n  the  case of 

the  10 s i t e s  mentioned above, t h i s  a r t i f a c t u a l  mater ia l  was comprised 

s o l e l y  of chipped stone.  

A l l  of the  beach s i t e s  included here share  a number of 

c h a r a c t e r i s t i c s  o ther  than those which have been used t o  def ine  them. 

These sites a r e  usually s i t u a t e d  i n  small protected coves. In  a l l  cases 

they a r e  located  on r e l a t i v e l y  wide i n t e r t i d a l  shelves,  which become 

exposed during periods of low t i d e  and, c h a r a c t e r i s t i c a l l y ,  the  t e r r a i n  

immediately behind t h e  beaches s lopes  s teeply  upward, leaving l i t t l e ,  

i f  any, land s u i t a b l e  f o r  hab i t a t ion  above the  high t i d e  l eve l .  

A r t i f a c t  assemblages a r e  on the  whole very s imi la r  between 

these  sites, a s  w e l l  a s  with assemblages from the  midden sites dis-  
J 

cussed e a r l i e r .  The only exceptions a r e  the  2 beach sites EdSv 1 and 

EdSv 10, from Quatsino Sound, where the  a r t i f a c t  assemblages, although 

s imi la r  t o  each o ther ,  d i f f e r  from a l l  o ther  beach s i t e s .  However, 

these  2 assemblages do compare w e l l  with chipped stone assemblages 



Figure  8: Schematic p r o f i l e  of McNaughton I s l a n d  

S i t e  (ElTb 10)  showing proposed occu- 

p a t i o n a l  sequence wi th  r e f e rence  t o  p a s t  

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

1. - c u l t u r a l  depos i t i on  dur ing  period 
reduced s e a  l e v e l ,  pre-1000 B.C. 
Chipped s t o n e  dominant. 

2. - r i s e  i n  s e a  l e v e l ,  s h o r e l i n e  encroaches 
upon c u l t u r a l  d e p o s i t s ,  subsequent 
d e p o s i t s  developing f u r t h e r  back. 
Older d e p o s i t s  being submerged and 
washed out .  

3. - presen t  p o s i t i o n  of t h e  s e a ,  midden 
depos i t  eroded by high t i d e .  Older 
chipped s t o n e  bear ing  depos i t  only a  
remnant a t  bottom f r o n t  of midden. 
Heavy a r t i f a c t s  (chipped s t o n e  mixed 
wi th  l a t e r  a r t i f a c t s )  on beach. 

- presen t  midden depos i t .  

- e a r l y  c u l t u r a l  depos i t  

- s e a  l e v e l  

- bedrock 



Chipped s tone  

Figure 8 



co l l ec ted  a t  3 midden s i t e s  i n  the same a rea  (EdSv 3, EdSw 1, EdSw 10).  

I n  t o t a l ,  these  5 s i t e s  represent  a unique regional  manifestat ion of a 

chipped s tone  indust ry  d i s t i n c t  from t h a t  of the  Bel la  ~ e l l a / B e l l a  Coola 

region,  a s  we  s h a l l  s e e  l a t e r .  

Beach s i t e s  i n  general  a r e  considered t o  have deposi t ional  

h i s t o r i e s  l i k e  those of the  midden s i t e s .  I n i t i a l  occupation would have 

occurred during a period of reduced sea-level ,  when the  present  in te r -  

t i d a l  she l f  upon which they rest was exposed and formed an open beach 

a rea  s u i t a b l e  f o r  habi ta t ion .  Subsequent sea-level r i s e s  submerged and 

eroded the  ea r ly  depos i t s ,  and the  r e l a t i v e l y  s t e e p  h in te r l and  precluded 

l a t e r  occupational events ,  such a s  those which produced t h e  midden s i t e s .  

Carlson and Hobler (1974:ll) suggested t h a t  t h e  beach s i t e s  

with chipped s tone  were expl icable  a s  l i t h i c  quar r i e s  o r  as o ld  

hab i t a t ion  s i t e s  washed out  by r i s i n g  sea  l e v e l s  ( a s  described above), or 

both. There is  l i t t l e  doubt t h a t  raw mate r i a l s  f o r  s tone  t o o l  manu- 

f ac tu r ing  were gathered a t  these  s i t e s ,  suggesting t h a t  e i t h e r  t h e  

f i r s t  o r  l a s t  explanation would bes t  descr ibe  them. However, upon closer  

inspect ion  we f i n d  t h a t  the  most extens ively  u t i l i z e d  raw mate r i a l  

( andes i t e lbasa l t )  is found i n  abundance among the  n a t u r a l  cobbles 

e x i s t i n g  on v i r t u a l l y  a l l  beaches i n  t h e  area .  This would suggest t h a t  

t h e  primary reason f o r  s i t e  loca t ions  was not  simply or iented  towards 

quarrying. Furthermore, t h e  v a r i e t y  of t o o l  types found associa ted  with 

these  s i t e s  ind ica tes  a number of a c t i v i t i e s  were i n  a l l  l ike l ihood 

ca r r i ed  out  the re ,  and t h a t  s i te  funct ions  were somewhat complex. 

One s i te  has been recorded 'undecided' (FaSu 10a). It is 

represented by 9 badly waterworn specimens of chipped s tone ,  recovered 

from a gravel  bar  i n  the  Kwatna r i v e r  near  a l a r g e  midden s i t e ,  FaSu 10, 

excavated by Carlson i n  1972. The o v e r a l l  appearance of t h i s  ma te r i a l  



is  i d e n t i c a l  with the  Cathedral phase mater ia l  known from 4 s i t e s  i n  

Kwatna I n l e t .  Although some chipped s tone  was found near the  bottom of 

t h e  deposi t  a t  FaSu 10,  t h a t  ma te r i a l  d i f f e r s  typological ly from the  

p ieces  recovered from the  r i v e r .  A t  present  i t  is  d i f f i c u l t  t o  place 

t h i s  ma te r i a l  i n  any p a r t i c u l a r  s i t e  group, given the  l imi ta t ions  of 

sample s i z e ,  ex te rna l  wear through n a t u r a l  e ros ional  processes, and l ack  

of d i r e c t  s i te  associa t ion .  

(3) Fish-Traps : 

Four sites have been included i n  t h i s  group (see  Table 1 ) .  

Fish-traps a r e  a very common s i t e  group i n  t h e  Bella  Bel la  region,  and 

vary g rea t ly  i n  form and construct ion,  depending upon where they a r e  

located  (Apland 1974:4-5; Pomeroy 1976). They cons i s t  of rows of rocks 

p i l e d  severa l  courses high, posi t ioned i n  the  i n t e r t i d a l  zone of 

beaches, a t  o r  near the  mouths of l a r g e  r i v e r s  and streams, across  

small shallow lagoons, o r  across the  heads of shallow coves, o r  simply 

along open shore l ines .  

These f i sh- t rap  s i t e s  a r e  i n  f a c t ,  on the  beach. However, 

s i n c e  a s p e c i f i c  function ( f i sh ing)  can be i d e n t i f i e d  f o r  them, they 

a r e  c l a s s i f i e d  separa te ly  from 'beach s i t e s ' .  Chipped s tone  a r t i f a c t s  

found a t  these s i t e s  may not be d i r e c t l y  associa ted  with the  t raps .  

Since there  is no s t r a t i g r a p h i c  con t ro l  i t  is  d i f f i c u l t  t o  e s t a b l i s h  

the  degree of associa t ion ,  i f  any, between the  a r t i f a c t s  and subsis- 

tence fea tu res .  These a r t i f a c t s  may represent  o ld  beach s i t e s ,  upon 

which l a t e r  f i s h  t r a p s  were constructed,  o r  they may represent  t o o l s  

r e l a t e d  t o  p a r t i c u l a r  funct ions  associa ted  with the  f i s h  t r a p s  themselves, 

such a s  f i s h  cu t t ing  implements. 



CHAPTER IV 

DATING 

The term ' ea r ly '  has been used consis tent ly  i n  conjunction 

wi th  the  chipped s tone  evidence from t h e  c e n t r a l  coas t .  This chapter  

w i l l  examine t h e  problem of da t ing  t h a t  material .  There a r e  no absolute  

d a t e s  y e t  a v a i l a b l e  which can be d i r e c t l y  associated wi th  any of t h e  

co l l ec t ions .  However, the re  is a f a i r l y  l a rge  body of i n d i r e c t  da ta  

which allows us t o  bracket t h i s  ma te r i a l  i n t o  a r e l a t i v e l y  wel l  defined 

time span, ranging from ca. 4,000 t o  1,000 B.C. 

General observations: 

Carlson (1972:43) has suggested tha t  chipped s tone  can be viewed 

as an horizon marker, separat ing e a r l y  cul tures  i n  which chipped s tone  

is  comon, from r e l a t i v e l y  l a t e  c u l t u r e s  i n  which chipped s tone  is rare .  

It could be argued t h a t  i n  r e l a t i o n  t o  e n t i r e  assemblages, the  r e l a t i v e  

r a r i t y  o r  abundance of chipped s tone  may only r e f l e c t  d i f f e r e n t i a l  

preservat ion  of the  more per ishable  aspects  of any given assemblage. 

However, when one simply considers  t h e  l i t h i c  aspect of mater ia l  c u l t u r e ,  

a pronounced s h i f t  away from s tone  f l ak ing  and towards pecking, grinding,  

and pol ish ing,  a s  a primary means of l i t h i c  technology does appear t o  

have occurred throughout the  Northwest Coast a t  various times i n  d i f f e r e n t  

regions.  

Chipped s tone  was c e r t a i n l y  not  a charac te r i s t i c  t r a i t  of t h e  

c e n t r a l  coas t  in t h e  l a t e -p reh i s to r i c  and early h i s t o r i c  periods,  as was 

mentioned i n  chapter  111. The recent  discovery of a wide d i s t r i b u t i o n  

of t h i s  ma te r i a l  throughout the  a rea  suggests a s  Mitchell po in t s  out  t h a t  



i t  i s  not  necessa r i ly  r a r e ,  but simply an e a r l y  c u l t u r a l  t r a i t  i n  t h e  

a rea  . 
This temporal d i s t r i b u t i o n  of a r t i f a c t s  is  the re fo re  

t i n  agreement with Boas' observation t h a t  wi th in  r ecen t  
times the  Kwakiutl did l i t t l e  stone-flaking. However, 
i t  suggests ,  t h a t  a t  some e a r l i e r  period r e l a t i v e l y  
more emphasis had been placed on production of chipped- 
s tone  t o o l s  (Mitchell  1972:42). 

Radio carbon dates:  

The a c t i v e  i n t e r t i d a l  zone of a beach is not  noted f o r  i t s  

p rese rva t iona l  q u a l i t i e s ,  and a s  such, no organic matter  s u i t a b l e  

f o r  c14 da t ing  found t o  be  d i r e c t l y  associa ted  with the  chipped s tone  

assemblages under study here has been obtained. However, r ad io  carbon 

da tes  received from a number of midden s i t e s  wi th in  the  region a r e  

useful  in est imating when s tone  chipping was i n  vogue throughout t h e  

c e n t r a l  coas t .  

Mitchell  received 14 rad io  carbon da tes  from the  s i t e s  i n  t h e  

Johnstone S t r a i t  region. Upon p l o t t i n g  s i te  c o l l e c t i o n  lists with C 14 

es t imates ,  he  found tha t :  

An a r b i t r a r y  s e l e c t i o n  of 1550 B.C. (mid point  of the  
range) a s  the  boundary between "early" and "late" 
couples 89 per cent  of t h e  a r t i f a c t s  with ea r ly ,  and 
11 per cent  with l a t e  es t imates .  When we consider only 
chipped-stone items t h e  proport ions a r e  95 per  cent  
ea r ly ,  5 per cent  l a t e  (Mitchell  1972:42). 

A l l  of Mitchel l ' s  da tes  were obtained from s h e l l  samples, ( i n  

t h i r t e e n  case8 Saxidomus giganteus; and i n  one ins tance  Schizothaerus 

capox) taken from immediately beneath t h e  humus layer  of t h e i r  res- 

pect ive  middens (Mitchell 1969:200). 

Mitchell  (1972:42) expressed concern over the  a s soc ia t ion  of 

the  a r t i f a c t s  with the  da tes ,  s i n c e  they were a l l  su r face  co l l ec ted  

from t h e  beaches f ron t ing  the  middens. 



Although i t  must be acknowledged a t  the outset t h a t  
each c o l l e c t i o n  may be drawn from more than one 
component and t h a t  t h e  r e l a t i o n  of dated samples t o  
a r t i f a c t s  is b e s t  termed imprecise .  

I f e e l  t h a t  a s  long a s  t h e  a r t i f a c t s  can be assumed t o  be 

a s s o c i a t e d  wi th  t h e i r  r e s p e c t i v e  middens, then  t h e  c o n s i s t e n t  p r a c t i c e  

of ' top-dat ing '  those  sites, employed by Mi tche l l ,  a l lows one t o  assume 

t h a t  t h e  a r t i f a c t s  are e i t h e r  contemporaneous wi th ,  o r  o l d e r  than ,  t h e  

latest  o r  top  occupat ional  zone of t h e  middens. 

Two c14 d a t e s  were obtained from t h e  b a s a l  l e v e l s  of FbSu 1, 

t h e  type  s i te  f o r  t h e  Cathedral  phase assemblages. One sample (Gak 3907- 

s o i l  w i t h  p l a n t  r o o t s )  y ie lded  a d a t e  of 2602130 B.C. ,  and t h e  o t h e r  

(Gak 3906-charcoal) was dated a t  340280 A.D. (Carlson and Hobler 1972:4). 

Tes t  excavat ions of t h e  midden depos i t  a t  t h i s  s i t e  revealed materials 

11 t ypo log ica l ly  younger" than those  from t h e  beach (Carlson 1972 : 43) , t hus  

sugges t ing  a pre-260 B.C. d a t e  f o r  t h e  Cathedral  phase component (Carlson 

and Hobler 1972:4). 

During h i s  excavat ions a t  t h e  McNaughton I s l a n d  s i t e  (ElTb 10) 

i n  1972, Pomeroy found t h a t  t he  chipped s t o n e  a r t i f a c t s  which had been 

recovered i n  q u a n t i t i e s  from t h e  beach were not  s i m i l a r l y  common through- 

ou t  t h e  midden depos i t .  Only one smal l  s c rape r  and a few una l t e r ed  

f l a k e s  were found near  t h e  base  of t h e  midden c l o s e  t o  t h e  beach f r o n t  

(Pomeroy, pers .  c-.). Two c14 d a t e s  were obtained from t h e  bottom of 

t h e  depos i t ,  both were on charcoa l  and da ted  t o  570290 B.C. and 470295 B.C. 

At t h e  O1Connor site (EeSu 5) near  P o r t  Hardy, Chapman found 

evidence of a chipped s t o n e  component i n  t h e  b a s a l  d e p o s i t s  of t h e  midden. 

~ m a l i  obs id ian  f l a k e s  were found throughout t h e  depos i t s ,  bu t  t h e s e  d i d  

n o t  r e l a t e  t o  t he  e a r l y  chipped s t o n e  component which w a s  marked by 3 

leaf-shaped p o i n t s  and some u n i f a c i a l l y  retouched f l a k e s .  Three c14 d a t e s  
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were obtained from t h i s  s i t e ,  a l l  taken from the  mid-range of the  depos i t ,  

s t r a t i g r a p h i c a l l y  wel l  above the  chipped s tone  bearing s t r a t a .  These 

da tes  (2 on charcoal ,  and 1 on fragmented s h e l l  and ash) were found t o  

center  around 760 B.C. (Gak 4917 - 1050+90 B.C.;  Gak 4918 - 740+90 B.C.; 

Gak 3901 - 5905120 B.C.) (Chapman 1976). 

Excavations on the  c e n t r a l  coast  have resu l t ed  i n  the  t e s t i n g  of 

27 sites t o  da te ,  8 of which were major excavations (Drucker 1943; 

Capes 1960, 1964; Simonsen 1970; Hester 1968, 1969; Hobler 1969, 1970, 

1972a,b; Carlson 1970c, 1971, 1972, 1975, 1976; Chapman 1971, 1972, 1973, 

1974, 1976; Pomeroy and Spurling 1972; Mitchell  1973; Cybulski 1975). 

Unfortunately the  r e l a t i v e  recency of excavation p ro jec t s  coupled with 

t h e  inev i t ab le  time-lag i n  published accounts, has r e su l t ed  i n  very l i t t l e  

information being ava i l ab le  a t  t h i s  po in t ,  concerning t h e  r e s u l t s  of 

those projec ts .  I f  the  apparent s c a r c i t y  of chipped s tone  from excavated 

assemblages post-dating 1,000 B.C. continues t o  p r e v a i l  (and t h e r e  a r e  

no indica t ions  t h a t  it w i l l  not)  a terminal  d a t e  f o r  the  p r e h i s t o r i c  use 

of chipped stone -- a s  a primary l i t h i c  - t o o l  manufacturing technique i n  t h e  

c e n t r a l  coast  sometime p r i o r  t o  1,000 B.C. is s t rong ly  indicated.  This 

is  not  t o  say t h a t  s tone  chipping was t o t a l l y  abandoned by the  p r e h i s t o r i c  

peoples of the  c e n t r a l  coas t ,  but simply t h a t  the re  was a major s h i f t  i n  

emphasis i n  s tone t o o l  technology. P l a i n  and retouched f l a k e s ,  cores ,  

along with o ther  more formal chipped s tone  t o o l s  have been represented on 

a minor s c a l e  i n  excavated assemblages from the  a rea  post-dating 1,000 B.C. 

(Luebbers 1971; Carlson 1972; Hobler 1973; Chapman 1971, 1974, 1976). 

The only s i te  which has  yielded da tab le  c u l t u r a l  depos i t s  

extending back over 3,000 years  i n  t h e  c e n t r a l  coast  is Namu (ElSx 1) .  

The Namu sequence a s  described by Luebbers (1971) supports  the  t rends  and 

da tes  offered i n  the  above discussion.  According t o  Luebberd (1971:106) 
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a r t i f a c t  d e s c r i p t i o n  through time, chipped s t o n e  was the  only a r t i f a c t  

type present  from 7,000 t o  3,000 B.C. However, ground stone " c e l t s "  

(adzes)  began appearing between 2,000 t o  1,000 B.C. and, by t h e  time of 

C h r i s t ,  chipped s t o n e  had v i r t u a l l y  disappeared. 

The lowest d e p o s i t i o n a l  phases a t  Kisameet Bay (ElSx 3) ,  a l s o  

descr ibed  by Luebbers (1971:108), were dated between 410 B.C. and 90 A.D. 

These d e p o s i t s  were a l s o  devoid of chipped s tone  a r t i f a c t s .  The Namu 

sequence appears  t o  have chipped s tone  extending longer i n  t ime than i s  

ind ica t ed  by o t h e r  sites i n  t h e  a rea .  It must be  kept i n  mind, however, 

t h a t  t h e  d a t e s  given a r e  minimums, and t h a t  chipped s tone  had v i r t u a l l y  

disappeared from t h e  sequence sometime before t he  b i r t h  of Chr i s t .  

Sea-Levels : 

A s  seen previously (Chapter 1111, t h e  various assemblages under 

d i scuss ion  probably d a t e  t o  a period of reduced sea-level.  This  is 

e s p e c i a l l y  t r u e  i n  t h e  case  of t h e  beach s i t e s .  Since t h e  r e l a t i v e  

sea- leve ls ,  of a t  least t h e  Be l l a  Bel la /Bel la  Coola region,  were much 

higher  than present  p r i o r  t o  5,500 B-C. (Andreus and Retherford 1976) 

t h e  occupation of a l l  of t h e  s i t e s  under discussion here  must l o g i c a l l y  

post-date t h a t  t ime period.  

S i t e s  occupied p r i o r  t o  5,500 B.C. should be expected t o  be 

loca ted  on r a i s e d  beaches, t e r r a c e s  o r  s t rand  l i n e s ,  a s  Retherford 

po in t s  out:  

... because of t h e s e  s e a  l e v e l  s h i f t s ,  the  l i ke l ihood  
of f i nd ing  midden s i t e s  much o lder  than Namu is not  
good un le s s  much h igher  e leva t ions  a r e  surveyed 
(Retherford 1972:94). 

If t h e  1,000 B .C. d a t e  can be accepted a s  the  te rmina l  d a t e  f o r  

t h e  use  of chApped s tone  a s  a pr imary method of l i t h i c  t o o l  manufacture 



on the central coast ,  then the various assemblages t o  be described i n  

the next chapter must date to  5,500-1,000 B . C . ,  a period very c lose  to  

that predicted by Carlson of 4,000 to  1,000 B.C. for the Cathedral phase 

(Carlson 19 72 : 41)  . 



CHAPTER V 

THE ARTIFACTS 

This chapter o f f e r s  a  desc r ip t ion  and d iscuss ion of 1850 

a r t i f a c t s  col lec ted  from the  38 s i t e s  previously discussed. This 

desc r ip t ion  is  presented i n  the  form of a  loose  system of c l a s s i -  

f i c a t i o n ,  with the  various a r t i f a c t  groups being s o l e l y  defined 

on a t t r i b u t e s  of morphology. Specdmens were c l a s s i f i e d  according 

t o  2 sets of c r i t e r i a :  (1) shared technological  a t t r i b u t e s  of 

manufacture (e.g. b i f a c i a l  and u n i f a c i a l  f l ak ing) ;  and (2)  shared 

formal a t t r i b u t e s  (e.g. cross-sect ions,  and ou t l ines ) .  This 

c l a s s i f i c a t o r y  procedure was used t o  maintain consistency and 

desc r ip t ive  cont inui ty .  It must be  kept i n  mind however t h a t  

the  r a t h e r  loose taxoncmy developed here should not be considered 

d e f i n i t i v e ,  and may be subjec t  t o  f u t u r e  modification and change 

a s  more work is done i n  the  study area.  

Functional i n t e r p r e t a t i o n s  f o r  the  various a r t i f a c t  

groupings have been offered  on a  specu la t ive  l e v e l .  These in te r -  

p re ta t ions  were not  used a s  a  c r i t e r i o n  f o r  c l a s s i f i c a t i o n ,  s i n c e  

i t  is f e l t  t h a t  many of the  present  problems i n  archaeological  

ana lys i s  ( e spec ia l ly  of chipped s tone  a r t i f a c t s )  l i e  i n  miscon- 

cept ions  generated through a  much too l i b e r a l  use  of func t iona l  

terminology. Before embarking on t h e  d e s c r i p t i v e  por t ion  of t h i s  

chapter ,  a  b r i e f  explanation of the  above statement is offered .  

The recent  r ev iva l  of func t iona l  s t u d i e s ,  which gained a  g rea t  

dea l  of impetus a f t e r  t h e  English t r a n s l a t i o n  of Semenov's 

P r e h i s t o r i c  Technology i n  1964, r e s u l t e d  i n  a  controversy between 



so-called "funct ional is t s"  and "morphologists" (or  " typologists")  

(Tringham e t .  a l .  1974:172). Morphologists t r a d i t i o n a l l y  c l a s s i f y  

a r t i f a c t s  i n t o  funct ional  groupings based on the  assumption t h a t  

form d i c t a t e s  function. Func t iona l i s t s  on the  o ther  hand argue 

t h a t  such an assumption is not necessa r i ly  t r u e ,  and suggest t h a t  

morphological s t u d i e s  tend t o  " . . .overlook the  f a c t  t h a t  too l s  of 

a  s i n g l e  shape can and have been used f o r  d i f f e r e n t  purposes and 

t h a t  t o o l s  of d i f f e r e n t  shapes have been used i n  performing t h e  

same task" (Nance 1970 : 66) . 
It would appear t h a t  t h e  crux of t h e  argument cen te r s  

around the  degree t o  which func t iona l  i n t e r p r e t a t i o n s  a r e  t o  be 

taken. To a  l a r g e  extent ,  form does d i c t a t e  function,  o r  a t  l e a s t  

severely l i m i t  i t ,  especia l ly  when viewed i n  context of e n t i r e  

tool  assemblages within p a r t i c u l a r  environments. With reference  

t o  Nance's statement above, i t  might be argued t h a t  although t o o l s  

of one form may have served more than one function,  the  var ious  

functions t o  which tha t  t o o l  was put t o  use were most l i k e l y  

c lose ly  r e l a t ed .  The c l a s s i c  example, of course, is the  p r o j e c t i l e  

point  which i n  r e a l i t y  may have been a  kn i fe  (Ahler 1971; Nance 1971; 

Hester and Heizer 1973). One can argue t h a t  the  bas ic  function of 

both t h e  p r o j e c t i l e  point  and t h e  kn i fe  is the  same, t h a t  of cu t t ing .  

A p r o j e c t i l e  point  however has o the r  requirements as w e l l ;  although 

c u t t i n g  fea tu res  a r e  important, a  p ierc ing a t t r i b u t e  is a necess i ty ,  

thus l imi t ing  the  p r o j e c t i l e  point  t o  one bas ic  form. Such a  form 

could indeed be used a s  a  kn i fe  i f  the  need arose. The v a r i e t y  of 

forms t o  which the  nebulous term 'Knife' can be applied,  on t h e  

o ther  hand, a r e  numerous, and not  a l l  a r e  useful  t o  descr ibe  



p r o j e c t i l e  po in t s .  I f  f u n c t i o n a l  i n t e r p r e t a t i o n s  a r e  t o  

i n f luence  (o r  be r e f l e c t e d  i n )  c l a s s i f i c a t o r y  terminology, then 

t h e  i n i t i a l  f u n c t i o n a l  i n t e n t  which w a s  i n  t h e  mind of t h e  a r t i f a c t  

manufacturer must be  r e f l e c t e d .  This ,  of course ,  is impossible t o  

accomplish wi th  any high degree of c e r t a i n t y ,  and as such,  a c e r t a i n  

amount of caut ion  should be exerc ised  when making f u n c t i o n a l  i n t e r -  

p r e t a t i o n s .  

The func t iona l  v e r s a t i l i t y  of a r t i f a c t s  must always be  kept  

i n  mind when analyzing va r ious  t o o l s .  I f  t h e  a r chaeo log i s t  is  t o  

r econs t ruc t  p a s t  l ife-ways, he must no t  r e s t r i c t  t h e  i n t e r p r e t i v e  

p o t e n t i a l  of h i s  d a t a ;  an unavoidable consequence of func t iona l  

terminology. Funct ion-specif ic  terminology can c r e a t e  more problems 

than simply r e s t r i c t i n g  t h e  app rec i a t ion  of t h e  d i v e r s i t y  of t oo l -  

use. Such a p r a c t i c e  can and has  r e s u l t e d  i n  t h e  c r e a t i o n  of m i s -  

l e ad ing  and i n  some cases  t o t a l l y  misrepresented t o o l  types.  

The r e c e n t  s tudy by Henry Wylie (1975) on chipped s t o n e  

a r t i f a c t s  from Hogup Cave, c l e a r l y  pointed out  some of t h e s e  problems. 

According t o  Wylie, t h e  t r a d i t i o n a l  approach t o  s t o n e  t o o l  c l a s s i f i -  

c a t i o n  has  been based upon morphology and i n t u i t e d  func t ion .  The 

r e s u l t i n g  typologies  r e f l e c t  t h i s  i n  t h e  terminology used, which is 

both func t iona l  and d e s c r i p t i v e  ( i . e .  s i d e  sc rape r s )  (1975:28). Wylie 

conducted use-wear a n a l y s i s  a s  w e l l  a s  experimental  r e p l i c a t i o n  

s t u d i e s  on t h e  Hogup Cave a r t i f a c t s .  The assemblage had previous ly  

been subjec ted  t o  t r a d i t i o n a l  c l a s s i f i c a t o r y  ana lys i s .  H i s  r e s u l t s  

were as follows: 



... the t r a d i t i o n a l  approach f requent ly  over 
emphasizes o r  m i s i n t e r p r e t s  c e r t a i n  t oo l  
a t t r i b u t e s  e s p e c i a l l y  shape and secondary 
f l a k i n g  f e a t u r e s .  This commonly r e s u l t s  i n  
misleading and inaccura te  t oo l  des igna t ions  
such a s ,  i n  the Hogup Cave sample, " s ide  scrapers"  
f o r  t oo l s  which a r e  f r equen t ly  n e i t h e r  s c rape r s  
( ac tua l ly  backed saws) nor s i d e - u t i l i z e d  
ins t ruments ,  or  "domed scrapers"  which a r e  j u s t  
a s  o f t e n  used a s  adzes (1975:29). 

It i s  the use of func t ion - spec i f i c  terminology which can 

be misleading and i n  some cases  i n c o r r e c t .  To d e l e t e  such termino- 

logy from c l a s s i f i c a t o r y  nomenclature i n  no way hampers func t iona l  

i n t e r p r e t a t i o n s  of a r t i f a c t s .  Returning t o  the ma te r i a l  a t  hand, 

a s  was mentioned e a r l i e r ,  a l l  of the  specimens t o  be descr ibed h e r e i n  

have been co l l ec t ed  from the su r f ace  of the  i n t e r t i d a l  zone of beaches 

and a s  such have been subjec ted  t o  numerous e ros iona l  agencies  such 

a s  beach r o l l  ing , a  tmospher i c  weathering a t  low t i d e  , and chemical 

a l t e r a t i o n  from sea water .  The r e s u l t  of such eros iona l  p roces ses ,  

however, i s  one of "rounding" on the sharp  edges of angular  p a r t i c l e s .  

The process  of rounding i n  a r e l a t i v e l y  high energy environment of 

which beaches a r e  an example usua l ly  occurs  r e l a t i v e l y  r a p i d l y .  I t  

i s  i n t e r e s t i n g  t o  n o t e ,  however, t h a t  a l though a l l  of the a r t i f a c t s  

t o  b e  descr ibed he re in  e x h i b i t  s u f f i c i e n t  su r f ace  damage i n  the  form 

of rounding, t o  preclude wear p a t t e r n  a n a l y s i s ,  f l a k e  s c a r s  remain very 

d i s t i n c t .  This may suggest t h a t  these  specimens have not  been con- 

t inuous ly  exposed t o  the weathering agents  a s soc i a t ed  with t h e i r  beach 

environment f o r  any s i g n i f i c a n t  per iods of time. .Th i s  may f u r t h e r  

suggest  t h a t  they have emerged from the beach g rave l s  r e l a t i v e l y  

r e c e n t l y .  Every specimen was observed under a  low power microscope 

(20X) and,  with the except ion of two p i e c e s ,  no f u n c t i o n - s p e c i f i c  

wear p a t t e r n s  i n  the form of s t r i a t i o n s ,  p o l i s h ,  or micro-f laking 

could be conf ident ly  i d e n t i f i e d .  



Before embarking upon the d e t a i l e d  d e s c r i p t i o n s  of 

t he  chipped s tone  assemblages under cons ide ra t ion ,  I would 

l i k e  t o  mention t h a t  a  number of ground s tone  specimens were 

a l s o  recovered from 4 of the  s i t e s  included i n  t h i s  s tudy 

(EkTa 1 0 ,  ElTb 1 0 ,  FaTb 1 3 ,  FbSu 1 ) .  These specimens were i n  

t he  form of ground greenstone adzes o r  adze fragments ,  and the  

s i t e s  from which they came were a l l  a s soc i a t ed  with midden 

d e p o s i t s .  Two of those s i t e s  (ElTb 1 0 ,  FbSu 1 )  were t e s t  

excavated a s  was mentioned i n  Chapter 111 and i t  was found t h a t  

a l though comparable groundstone a r t i f a c t s  were present  i n  the 

middens, chipped s tone  was absent  o r  r a r e .  Considering the  l a c k  

of groundstone implements i n  t he  assemblages from the major i ty  

of s i t e s  under cons ide ra t ion ,  I f e l t  t h a t  these  implements, 

where encountered, were l i k e l y  a s soc i a t ed  with a  d i f f e r e n t  and 

l a t e r  c u l t u r a l  component than the  chipped s tone .  For t h i s  

reason these  specimens have not  been included i n  t h i s  a n a l y s i s .  

Procedures: 

The i n i t i a l  a n a l y s i s  began with the sepa ra t ion  of the 

ma te r i a l  i n t o  two main c a t e g o r i e s :  (1)  t o o l s :  any o b j e c t  

e x h i b i t i n g  c h a r a c t e r i s t i c s  considered i n d i c a t i v e  of use of t h a t  

o b j e c t  a s  a  t o o l ;  and ( 2 )  waste: any and a l l  o b j e c t s  which d i d  

not  e x h i b i t  evidence of use os a  t o o l .  The microscopic a n a l y s i s  

a t  t h i s  po in t  revealed t h a t  a  l a r g e  number of f l a k e s  exhib i ted  

edge damage which could not  be p o s i t i v e l y  i d e n t i f i e d  a s  e i t h e r  



i n t e n t i o n a l  o r  'use '  re touch ,  o r  d u e  t o  some 

form of post-deposi t ional  damage a r i s i n g  from non-cul tural  

a c t i v i t i e s .  The problems of s u r f a c e  a t t r i t i o n  on these  a r t i f a c t s  

have a l r eady  been mentioned. Numerous r e sea rche r s  dea l ing  wi th  

chipped s tone  have s t r e s s e d  caut ion ,  e s p e c i a l l y  when making funct ion-  

a l  i n t e r p r e t a t i o n s ,  o r  e s t a b l i s h i n g  t h a t  an o b j e c t  was a c t u a l l y  

u t i l i z e d  i n  t h e  f i r s t  p l ace  (Nance 1970; Shee ts  1973; Wylie 1973, 

1974; Keeley 1974). The f l a k e s  mentioned above exhib i ted  edge 

damage i n  t he  form of micro-flake s c a r s ,  r e p r e s e n t a t i v e  of snap- 

f r a c t u r e s  and s t ep - f r ac tu re s ,  which d i d  not  conform t o  any apparent  

pa t te rn ing .  Several  ' fresh-looking'  s c a r s  were a l s o  noted,  sugges t ive  

of damage during c o l l e c t i o n ,  shipment from t h e  f i e l d ,  and s to rage .  

Although t h e  l a t t e r  damage was e a s i l y  i d e n t i f i e d ,  i t  d i d  tend t o  

obscure p o s i t i v e  i d e n t i f i c a t i o n  of previous wear p a t t e r n s  which may 

have ex i s t ed  on the  specimens. Lack of p o s i t i v e  i d e n t i f i c a t i o n  f o r  

t h e  o r i g i n  of t h e  edge damage on many of t hese  specimens r e s u l t e d  i n  

t h e  inc lus ion  of a t h i r d  genera l  a r t i f a c t  ca tegory ,  'miscellaneous 

f l a k e s ' .  Maximum length ,  width, and th i ckness  measurements were 

recorded f o r  a l l  specimens, and weights were recorded f o r  t h e  heavy 

implements of t h e  pebble-tool and core- tool  groups. Edge angles  

were a l s o  taken with the  a i d  of a pocket goniometer. 

Raw ma te r i a l s :  

Obtaining raw ma te r i a l s  f o r  s t o n e  chipping was not  a problem 

f o r  p r e h i s t o r i c  peoples i n  t he  c e n t r a l  coas t .  The most common type  of 

s tone  u t i l i z e d  was r e a d i l y  a v a i l a b l e  among t h e  n a t u r a l  pebbles and 



cobbles found on a l l  beaches i n  the  a rea .  This material  w a s  a 

f i n e  grained igneous rock of the  b a s a l t l a n d e s i t e  range (Crampton 

pers .  corn.).  It would requ i re  a chemical and/or mineral ana lys i s  

t o  d i s t ingu i sh  between these  two types,  a procedure not performed 

s ince  i t  was apparent t h a t  the  ma te r i a l  was chosen f o r  i ts  accessa- 

b i l i t y  and f i n e  grained na tu re ,  r a t h e r  than i ts  chemical composition. 

A.J.  Baer's (1968) geologica l  study of the  Bel la  Coola- 

Ocean F a l l s  region,  however, g ives  us some i n s i g h t  i n t o  t h e  b a s i c  

rock type common t o  t h a t  region: 

Volcanic rocks i n  the  Bel la  Coola-Ocean F a l l s  
region a r e  most commonly dark green with a 
purpl i sh  t i n t  and appear black on weathered 
surfaces .  Their composition i s  primari ly 
a n d e s i t i c  and r a r e l y  b a s a l t i c  (1968:1433). 

This descr ibes  the  majori ty of the  material i n  t h e  assemblages 

studied.  It a l s o  resembles the  type of rock observed among the  

chipped s tone  components included i n  the  assemblages recovered from 

Namu, and Grant Anchorage (pers .  observ.).  Mi tchel l ' s  (1972) 

desc r ip t ions  of the  Johnstone S t r a i t  assemblages i n d i c a t e  t h a t  i t  

dominated chipped s tone  components t h e r e  a s  well.  The mate r i a l  

described above represented more than 95% of the  rock type u t i l i z e d .  

Other raw mate r i a l s  included obsidian (2.33%) and t o  a lesser ex ten t  

milky quartz,  grey v i t r i o u s  b a s a l t ,  and q u a r t z i t e  ( l e s s  than 1% t o t a l ) .  

Of these  ma te r i a l s ,  obsidian deserves s p e c i a l  mention. 

Obsidian is  the  only raw mate r i a l  represented which i s  not  

indigenous t o  the  immediate a rea .  Sources of obsidian a r e  not  a s  

widespread a s  most o ther  rock types,  and a s  such only a small number 

of geologica l  sources a r e  present ly  known i n  B r i t i s h  Columbia (Nelson 



and W i l l  1976:151). Obsidian was recovered from 6 s i t e s  i n  t h e  Be l l a  

Bel laIBel la  Coola region (ElTb 10,  EkTa 10, EkSx 1, FaTb 13, FaSu 18, 

and FbSu I ) ,  and the  majori ty of i t  has been i d e n t i f i e d  a s  having come 

from t h e  Rainbow mountain a rea ,  e a s t  of Bel la  Coola. More s p e c i f i c a l l y  

i t  has come from 2 sources i n  p a r t i c u l a r ,  Obsidian Creek and MacKenzie 

Pass. One specimen from FbSu 1 has  come from the  Ilgachuz mountains 

on t h e  Chi lcot in  p la teau ,  and another from a source on Mount Edziza 

(Nelson 1976: pers .  comm.). 

The presence of obsidian a t  these  s i t e s  can only be explained 

i n  2 ways: e i t h e r  it was traded i n ,  v i a  the  Dean and/or the  Bel la  Coola 

v a l l i e s ,  o r  i t  was imported d i r e c t l y ,  which would requ i re  t r a v e l  t o  t h e  

source areas.  Information concerning e a r l y  obsidian t r ade  is  present ly  

being studied by Carlson and Nelson (pers .  corn.) ,  and should revea l  

important da ta  concerning ea r ly  c u l t u r a l  contac ts  between the  coas t  

and the  i n t e r i o r  plateau.  The presence of t h i s  obsidian i n  t h e  study 

mate r i a l  a l s o  has implicat ions concerning s i t e  funct ions ,  and w i l l  be 

considered i n  more d e t a i l  i n  Chapter V I .  

C lass i f i ca t ion :  

Tools 

A t o t a l  of 550 specimens were i d e n t i f i e d  ae  t o o l s  on the  

b a s i s  of secondary f l ak ing  fea tures .  Secondary f l ak ing ,  o r  retouch,  

a s  i t  is  more commonly re fe r red  t o ,  is  ind ica t ive  of e i t h e r  i n t e n t i o n a l  

f o o l  shaping t o  meet a predetermined form, o r  simply a means of re- 

sharpening, o r  conversely dul l ing ,  an edge t o  perform a s p e c i f i c  task .  

E i the r  way any specimen exhibi t ing  such a f e a t u r e  was considered a tool .  



Only 29 of t h e  s i t e s  represented  y ie lded  a r t i f a c t s  spec i . f i ca l ly  

i d e n t i f i e d  as too l s .  Those a r t i f a c t s  have been sub-divided i n t o  s i x  

major classes, t h e  d i s t r i b u t i o n  of which is  given i n  Table 2. 

I. Bi faces  No. = 48 

Bi faces  a r e  def ined  by those  a r t i f a c t s  which exh ib i t ed  exten- 

s i v e  secondary f l a k i n g  over two e n t i r e  su r f aces .  The ex tens ive  f l a k i n g  

on those  a r t i f a c t s  has  r e s u l t e d  i n  t h e i r  e x h i b i t i n g  forms which were 

apparent ly  predetermined by t h e  manufacturer,  and a s  such, they 

correspond t o  t h e  "formed b i faces"  descr ibed  by Sanger (1970:71) and 

Von Krogh (1976:92). Four sub-c lasses  of b i f a c e s  have been i d e n t i f i e d .  

A. P o i n t s  

No. = 33 

S i t e s :  EdSv 1, EkTa 10, ElTb 10 ,  FaSu 21, FaTc 7 ,  FaTb 13,  FbSu 1 

Figures  9 ,  10 

B i f a c i a l l y  f l aked  p o i n t s  a r e  represented  by 33 specimens of which 

only 19  were complete enough f o r  formal c l a s s i f i c a t i o n  (Fig.  9 ) ,  t h e  

remaining 14 were fragments r e p r e s e n t a t i v e  of po in t  t i p s ,  mid-sections,  

and bases  (Fig. 10 ) .  Po in t s  a r e  cha rac t e r i zed  by r e l a t i v e l y  t h i n  

b l ade  edges which converge t o  a po in t  a t  one end, whi le  t h e  o t h e r ,  o r  

b a s a l  end, normally e x h i b i t s  some form of h a f t i n g  element such as 

notches,  stems, o r  b a s a l  t h inn ing  (Loy e t .  al .  1974b:25). 

P o i n t s  could have served a v a r i e t y  of func t ions ;  however, they  

most l i k e l y  were used a s  arming t i p s  f o r  weaponry such a s  arrows, 

o r  spea r s ,  and f o r  t h i s  reason t h e  common phrase " p r o j e c t i l e  point ' '  



EdSv 1 
EdSv 3 
EdSv 10 
EdSw 1 
EdSw 3 
EkTa 1 0  
EkSx 1 
ElSw 3 
ElSx 3 
E1Tb 9 
ElTb 1 0  
ElTb 1 9  
FaSx 3 
FaSu 18 
FaSu 1 9  
FaSu 2 1  
FaTa 35 
FaTa 44 
FaTb 3 
FaTb 1 2  
FaTb 1 3  
FaTb 1 4  
FaTb 1 6  
FaTb 1 7  
FaTb 20 
FaTb 24 
FaTc 7 
FbSu 1 
FcSx 14b 

TOTALS 

Table  11: D i s t r i b u t i o n  by S i t e  of Tools  



Figure 9: B i f a c i a l l y  Flaked Po in t s  

Type l a  leaf-shaped convex base  e-i,m 

l b  leaf-shaped t r i a n g u l a r  base  j - l , n  

l c  leaf-shaped s t r a i g h t  base o-p 

Type 2 s i d e  notched d 

Type 3a r ec t angu la r  stemmed a- c 

S i t e  Provenience: 

EkTa 10 
FbSu 1 
ElTb 10 
ElTb 1 0  
ElTb 10 
FbSu 1 
ElTb 1 0  
FbSu 1 
ElTb 10  
ElTb 10 

FaSu 21 
ElTb 10 
FaTc 7 
EdSv 1 
ElTb 10  
FbSu 1 
ElTb 10 
EkTa 10  
EkTa 10  





Figure 10: B i fac ia l ly  Flaked Point; Fragments 

Type l a  leaf-shaped convex base i 

Type 3b contracting stenrmed i 

S i t e  Provenience: 

a ElTb 10 
b FbSu 1 
c FaSu 21 
d ElTb 10 
e ElTb 10 
f FbSu 1 
g FaSu 21 

h FbSu 1 
i ElTb 10 
j EkTa 10 
k FaSu 21 
1 FaSu 21 
m EkTa 10 
n FaTb 13 





is o f t en  used t o  describe a r t i f a c t s  of t h i s  sub-class (Sanger 
v 

1970:36; Stryd 1973:322; H a m  1975:124). Three bas ic  types and 

f i v e  sub-types of points  have been i d e n t i f i e d .  

Type 1: Leaf-shaped 

No. = 15  

S i t e s :  EdSv 1, EdTa 10, ElTb 10,  FaSu 21, FaTc 7, FbSu 1 

Figure 9 e-s 

These po in t s  were genera l ly  leaf-shaped i n  o u t l i n e  wi th  l i t t l e  

evidence of a basa l  h a f t i n g  element. Blade edges were pr imar i ly  

excurvate, and cross-sect ions bi-convex, although a few specimens 

exhibi ted an asymetrical  cross-sect ion which could be construed 

a s  rhombic i n  form (Fig. 9 e , f , h ) .  Flaking c h a r a c t e r i s t i c s  

ranged from very crude, a s  indica ted  by broad, randomly or iented  

f l a k e  s c a r s  (Fig. 9 f-h) t o  very f i n e ,  exh ib i t ing  long narrow, 

almost p a r a l l e l  s c a r s  (Fig. 9 1,m). 

Three sub-types of leaf-shaped po in t s  were i d e n t i f i e d  using 

base form a s  a c r i t e r i o n  f a r  subdivision.  The standard metr ic  

a t t r i b u t e s  of leaf-shaped po in t s  a r e  a s  follows: 

A t t r i b u t e  range mean - number 

length 4.8-11.0 6.68 9 
width 1.7- 3.0 2.33 15 
thickness 0.6- 1 .3  0.87 15 

l a .  Convex base: This sub-type was represented by s i x  specimens 

(Fig. 9 e-i,m). Blade edges form a continuous a r c  a t  t h e  

base and the  widest point  on t h e  specimen is usual ly  near 

the  mid-section. One of the  fragmented specimens (Fig. 10  i )  



may represent  a basa l  sec t ion  of a leaf-shaped point  of t h i s  

sub-type. 

l b .  Triangular  base: The four  specimens of t h i s  sub-type 

(Fig. 9 j-1,n) have r e l a t i v e l y  s t r a i g h t  basa l  edges which 

converge t o  a point .  The maximum width of these  specimens 

was i n  the  lower t h i r d .  

l c .  S t r a i g h t  base: These specimens of which only two were 

complete (Fig. 9 o,p) represented leaf-shaped po in t s  with 

the  development of an i n c i p i e n t  s t e m .  The l a t e r a l  edges 

below the  widest point  were s t r a i g h t ,  and formed an angle of 

c lose  t o  85' with the  base. which was a l s o  s t r a i g h t .  Three 

add i t iona l  specimens (Fig.  9 q-s) may a l s o  f a l l  i n t o  t h i s  

sub-type; although the  bases of those specimens were broken, 

they appeared t o  exh ib i t  a r e l a t i v e l y  symetrical  basa l  

cons t r i c t ion  immediately below the  widest point .  

One specimen (Fig. 9 p) of t h i s  sub-type exhibi ted a 

burin-l ike f a c e t  from the  t i p  down one edge (Fig. 11).  

Mitchell  (1972:28) i l l u s t r a t e d  a s imi la r  p iece  from a s i t e  

i n  t h e  Johnstone S t r a i t  region (EaSh 23) which he described 

a s  a 'bur in ' .  It is  e n t i r e l y  poss ib le  t h a t  po in t s  such 

a s  these  may have been burinated through use (by s t r i k i n g  

a hard objec t  such a s  bone o r  s tone) ,  r a t h e r  than inten- 

t i o n a l l y  manufactured a s  a burin.  Such acc iden ta l  occur- 

rences of bur in- l ike  s p a l l s  removed from po in t s  have been 

recorded by o the r s  a s  w e l l  (Ahler 1971; Epstein 1963). 



Figure 11 

Burinated Point  (FbSu 1) 

Type 2: Side-notched 

No. = 1 

S i t e s :  ElTb 10 

Figure 9d 

The c h a r a c t e r i s t i c  f e a t u r e  of t h i s  po in t  type was the  presence 

of a  w e l l  developed notch on each s i d e ,  near  t he  base. These 

notches were presumably t o  f a c i l i t a t e  ha f t i ng .  The s i n g l e  specimen 

r ep resen ta t ive  of t h i s  type exhib i ted  s t r a i g h t  b lade  edges forming 

a t r i a n g u l a r  blade,  and was t h i n l y  bi-convex i n  cross-sect ion.  



The base w a s  b i f a c i a l l y  thinned,  and convex i n  form. General 

' f laking c h a r a c t e r i s t i c s  were very f i n e ,  suggest ive of pressure  

f laking.  Since the  t i p  was missing, no length  measurement was 

recorded; however, the  maximum width was 1 . 7  crns. immediately 

above t h e  notches, and the  maximum thickness was 0.6 crns. Po in t s  

of t h i s  type a r e  known from Kwatna Bay (FaSu 2) and have come from 

c u l t u r a l  deposi t s  much younger than the  t i m e  period t o  which the  

majori ty of t h i s  chipped s tone  has come. It i s  probable t h a t  t h i s  

point  type r e l a t e s  t o  a l a t e r  time period as well .  

Type 3: Stemmed 

No. = 3 (4) 

S i t e s :  EdTa 10, ElTb 10, FbSu 1 

Figure 9 a-c 

These po in t s  have a wel l  developed s t e m  t o  f a c i l i t a t e  h a f t i n g  

t o  a s h a f t  of some s o r t .  Three specimens were manufactured out  of 

f i n e  grained b a s a l t ,  and f l ak ing  c h a r a c t e r i s t i c s  were suggest ive 

of s o f t  hammer percussion with very t h i n  broad f l a k e s  removed. 

Flake o r i e n t a t i o n  was random. A four th  specimen (Fig. 10 j) , 

although fragmented, was considered t o  be rep resen ta t ive  of a 

stemmed point .  This specimen was based on andesi te .  Two sub- 

types of stemmed points  were i d e n t i f i e d .  

3a. Rectangular stem: These specimens possessed atems with 

s t r a i g h t  edges t h a t  m e t  t h e  base a t  r i g h t  angles  (Fig. 

9 a-c). Only two specimens were complete enough f o r  

length  measurements and these  were found t o  range 



from 3.2  cm. t o  6 .2  ems. The width and th ickness  of a l l  

4 t h r e e  p o i n t s  were remarkably uniform, with t h e  th ickness  of 

a l l  t h r e e  being 0.5 cm. and t h e  widths  ranging from 2 . 1  t o  

2 .2  crns. 

3b. Cont rac t ing  stem: This  sub-type was represented by only  

one b a s a l  fragment (Fig.  10 j ) .  The edges of t h e  stem 

converged t o  form a pointed o r  s t e e p l y  convex base.  The 

c ross -sec t ion  of t h i s  specimen was biconvex al though some- 

what skewed t o  one s i d e  0, and t h e  th ickness  w a s  

0.8 cm. The maximum width was assumed t o  be immediately 

above t h e  shoulders  of t h e  stem and thus  measured 3 . 6  crns. 

B. Backed b i f a c e s  

No. = 3 

S i t e s :  FaSu 21, FbSu 1 

Figures  12 ,  1 3  

Backed b i f a c e s  were represen ted  by r e l a t i v e l y  l a r g e  percuss ion  

f l aked  o b j e c t s  which had been l o n g i t u d i n a l l y  s p l i t .  Well pronounced 

bulbs  of percuss ion  a s  w e l l  a s  nega t ive  bu lbs  occur r ing  on t h e  

s t e e p ,  f l a t ,  l o n g i t u d i n a l  and t r ansve r se  edges,  i n  conjunct ion wi th  

l o c a l i z e d  impact crushing,  suggest  t h a t  t h e s e  specimens were 

i n t e n t i o n a l l y  s p l i t  (Fig.  13 ) .  It is presumed t h a t  t h i s  p a r t i c u l a r  

manner of s p l i t t i n g  was done t o  form a backing f o r  hand he ld  use  

of t h e  implement i n  c u t t i n g  (heavy) o r  sawing func t ions .  Overa l l  

f l a k i n g  was f a i r l y  crude on two specimens (Fig.  12 b ,c )  but was 

f i n e l y  executed on t h e  t h i r d  (Fig.  12 a )  . Assuming symetry i n  



Figure 12: Backed Bi faces  

S i t e  Provenience: 

a FaSu 21 
b FaSu 21 
c Fbsu 1 





Figure 13: Backed Biface (FbSu 1) 



t he  o r i g i n a l  form before  s p l i t t i n g ,  t h e  c ross -sec t ions  of a l l  t h r e e  
b 

specimens would have been bi-convex. The s tandard metr ic  a t t r i b u t e s  

of backed b i f a c e s  a r e  summarized a s  fol lows:  

A t t r i b u t e  range mean - number 

l eng th  3.1-8.7 5.63 3 
width 2.5-4.1 3.1 3 
th ickness  1.0-2.1 1.37 3 

C. Large crude b i f a c e s  

No. = 9 

S i t e s :  FaSu 18, FaSu 21, FbSu 1, ElTb 10 

Figure  14 

This  c l a s s  of a r t i f a c t s  c o n s i s t s  of n ine  specimens, only one 

of which is complete (Fig. 14 f ) .  These o b j e c t s  exh ib i t  l a rge ,  

crude,  randomly o r i en t ed  f l a k e  s c a r s  over both f aces ,  i n d i c a t i v e  

of a heavy percussion technique of manufacture. They may conceiv- 

ab ly  have been used a s  c u t t i n g  t o o l s  however, t h e r e  is  some 

evidence t h a t  sugges ts  t h a t  they were blanks f o r  t h e  production of 

e i t h e r  p o i n t s  o r  backed b i f a c e s .  

One specimen (Fig. 14 i) e x h i b i t s  a snap f r a c t u r e  a t  t h e  base.  

One f a c e  of t h a t  specimen showed r e l a t i v e l y  f i n e  s o f t  hammer 

f l a k i n g ,  commonly a t t r i b u t e d  t o  b i f a c e  th inning ,  wi th  a r e l a t i v e l y  

even, s l i g h t l y  convex su r f ace .  The oppos i te  f a c e  exhib i ted  crude 

f l a k i n g  near  t h e  f r a c t u r e d  end, and a small amount of very  fine 

w e l l  d i r e c t e d  f l a k i n g  a t  t h e  t i p .  This  f l a k i n g  p a t t e r n  sugges ts  

t h a t  t h e  ob jec t  w a s  broken dur ing  manufacture, and thus  r ep re sen t s  

an unf in ished  t o o l  i n  t h e  preform s t age .  



Figure 14: Large Crude Bifaces 

S i t e  Provenience: 

a FaSu 18 
b FbSu 1 
d ElTb 10 
e FbSu 1 
f FaSu 21  

g FaSu 21 
h FaSu 21 
i FaSu 18 
j FaSu 21 





A second specimen (Fig.  14 g) exhibi ted  a w e l l  developed cone- 

of-percussion i n  the  center  of the  broken surface ,  suggest ive of 

i n t e n t i o n a l  s p l i t t i n g  o r  t runcat ion .  This may be i n d i c a t i v e  of one 

s t a g e  i n  the  production of a backed bi face .  It would have required 

only a s i n g l e  blow on the  truncated su r face  t o  produce a long i tud ina l  

f r a c t u r e  r e s u l t i n g  i n  the  formation of a backed b i f a c e  s imi la r  t o  

those described above (Fig. 15) .  

Figure 15 

Production of Backed Bifaces 

The standard metric  a t t r i b u t e s  of l a r g e  crude b i faces  a r e  a s  

f ollowa : 

At t r ibu te  range mean - number 

length  
width 
thickness 



D. Miscellaneous b i f  aces  

No. = 3 

S i t e s :  FaSu 21, FaTa 35, FbSu 1 

Figure 16 

These specimens were u n c l a s s i f i a b l e  a s  t o  form, and a l l  

e x h i b i t  ex tens ive  b i f a c i a l  f l a k i n g .  They a l s o  a l l  appear t o  be 

broken, although severe  wear from beach r o l l i n g  and o the r  n a t u r a l  

agencies  make i t  d i f f i c u l t  t o  determine t h a t  f o r  c e r t a i n .  

11. Unifaces No. = 31 

S i t e s :  ElTb 10,  FaSu 18,  19,  21,  FbSu 1 

Figure 17 

Unifaces a r e  t o o l s  which were formed by u n i f a c i a l  secondary 

re touch  over one e n t i r e  face .  These specimens a r e  s i m i l a r  t o  t hose  

which St ryd  (1973:360) r e f e r r e d  t o  a s  "continuous scrapers" ,  i n  t h a t  

t h e r e  is unbroken retouch around a l l  edges of t h e  t o o l ,  making i t  

d i f f i c u l t  t o  i s o l a t e  any p a r t i c u l a r  edge a s  t h e  primary working margin. 

The specimens range i n  form from ovate  t o  rec tangulo id ,  w i th  cross-  

s e c t i o n s  of b a s i c a l l y  two forms, bi-plano ( 4 )  and plano-convex (27) .  

Most of t h e  specimens were manufactured from l a r g e  f l a k e s  

o r  s p l i t  pebbles and cobbles ,  wi th  t he  i n i t i a l  bulbar  s u r f a c e  having 

served a s  t h e  p la t form f o r  u n i f a c i a l  re touch  around t h e  periphery.  

There i s  a considerably wide s i z e  range wi th  t h e  s tandard  me t r i c  

a t t r i b u t e s  summarized a s  fol lows:  





Figure 1 7 :  Unifaces 

S i t e  Provenience: 

a EkTa 10 
b FbSu 1 
c FaSu 21 
d FaSu 21 
e FaSu 19 
f FaSu 19 

g FaSu 18 
h FaSu 21 
i FaSu 18 
j FbSu 1 
k FaSu 18 
1 FaSu 18 
m FaSu 18 





At t r ibu te  range m e  an numb e r 

length 
width 
thickness 

According t o  Stryd (1973:352) "un i fac ia l ly  retouched f l a k e  

and core  t o o l s  which exh ib i t  an o v e r a l l  form suggesting d e l i b e r a t e  

shaping by the  maker, a r e  i d e n t i f i a b l e  as scrapers". Edge angle 

measurements tend t o  support the  i d e n t i f i c a t i o n  of scraping a s  the  

primary function of these  too l s .  Edge angles taken on 29 of the  

specimens were found t o  f a l l  i n t o  a range from 65O t o  80•‹, peaking 

i n  the  70' t o  75' range (Fig. 18).  Wilmsen (1968:156) descr ibes  

t h e  general  edge angle ranges from 66O t o  75' a s  bes t  su i t ed  f o r  

woodworking, bone working, sk in  sof tening,  and heavy shredding. 

Wylie (1975:4) found t h a t  edge angles ranging from 50' t o  90•‹ with 

a mean of 75' were most commonly associa ted  with hard scraping 

funct ions ,  which included the  su r face  modificat ion of f r e s h  wood 

a s  w e l l  a s  bone mater ia l .  

Wylie a l s o  found t h a t  t o o l s  used f o r  chopping and adzing 

funct ions  exhibi ted edge angles between 70•‹ t o  80' with a m a n  of 73O. 

These t o o l s  were of three  bas ic  shapes according t o  Wylie (1975:22): 

The th ree  bas ic  t o o l  shapes were th ick  plano-convex 
forms ("domed scrapers") worked u n i f a c i a l l y  around 
most of t h e i r  circumference, t h i n  u n i f a c i a l l y  
retouched f l a k e s ,  and b i f a c i a l l y  f laked blades 
(underl ining by t h i s  w r i t e r )  

The f i r s t  descr ip t ion  compares c lose ly  t o  the  uni faces  described 

here ,  and t h e  l a s t  is suggest ive of the  l a r g e  crude b i faces  and 

backed b i faces  described e a r l i e r .  

A scraping function is s t i l l  considered t o  be t h e  primary 



Edge angle - class intervals 

Class Intervals 

Figure 18: Edge Angles - Unifaces 



use  t o  which t h e s e  un i f aces  were pu t .  One reason f o r  t h i s  i s  t h e  

n o t a b l e  l a c k  of wear p a t t e r n s ,  e s p e c i a l l y  i n  t h e  form of micro-f laking 

and crushing.  I f  t h e s e  t o o l s  had been used f o r  chopping and adz ing  

purposes ,  a  c e r t a i n  amount of s t e p - f r a c t u r i n g  and c rush ing  should be  

expected along t h e  edges. Such wear should be  i d e n t i f i a b l e  even i n  

cons ide ra t i on  of t h e  ex t ens ive  s u r f a c e  a t t r i t i o n  d i sp layed  on t h e s e  

a r t i f a c t s .  

One of t h e  two specimens which show some evidence of wear 

is i n  t h i s  group (Fig.  17 i )  . This  specimen e x h i b i t s  a h igh  degree 

of p o l i s h  on t h e  p l ana r  s u r f a c e ,  immediately behind a  s l i g h t l y  beveled 

r i m .  This  a t t r i b u t e  adds a d d i t i o n a l  suppor t  t o  t h e  i d e n t i f i c a t i o n  

of s c r ap ing  a s  t h e  func t ion  of t h e s e  t o o l s .  

111. Notches No. = 12 

S i t e s :  ElTb 10 ,  FaSu 18, 19,  21, FbSu 1 

Figure  19 

The c h a r a c t e r i s t i c  f e a t u r e  of t h i s  c l a s s  of t o o l ,  a s  t h e  

name impl ies ,  is  a well-developed notch.  A l l  of t h e  specimens 

i d e n t i f i e d  had been manufactured on i r r e g u l a r  f l a k e s .  Notches were 

presumably used t o  s c r ape ,  smooth, and shape wood o r  bone implements 

such as p r o j e c t i l e  s h a f t s ,  f o r e - sha f t s ,  e t c . ,  and a s  such are o f t e n  

r e f  e r r e d  t o  a s  "spokeshaves" (Wilrnsen 1968: 159; Luebbers 1971: 187; 

S t ryd  1973:364; Loy e t .  a l .  1974:37). The s tandard  me t r i c  a t t r i b u t e s  

of notches a r e  a s  fo l lows:  



Figure 19: Notches 

S i t e  Provenience: 

a FaSu 19 
b FaSu 21 
c FbSu 1 
d FbSu 1 
e FaSu 21 
f FaSu 19 

g FaSu 19 
h FaSu 21 
i FaSu 18 
j FaSu 19 
k FbSu 1 





At t r ibu te  range mean -- number 

length  
width 
thickness 

notch mouth 0.9-1.3 1.05 12 
notch depth 0.2-0.4 0.29 12 

Assuming t h a t  these  notches were indeed used f o r  the  shaping 

and smoothing of s h a f t s  ( e i t h e r  wood o r  bone), the  notch s i z e s  would 

suggest t h a t  s h a f t  diameters were no more than 1 .3  cm. Many speci- 

mens exhibi ted extensive edge damage on the  leading su r face  wi th in  

the  notch. This damage was i n  the  form of s tep-f rac tures  and 

cr.ushing, again suggesting heavy use of these  t o o l s  f o r  scraping. 

Edge angles ranged from 70' t o  85O, peaking i n  the  upper end of t h a t  

0 
range between 80 t o  85'. 

I V .  Spurs No. = 12 

S i t e s :  ElTb 10, FaSu 18, 19, 2 1 ,  FbSu 1 

Figure 20 

Spurs a r e  defined a s  a r t i f a c t s  exh ib i t ing  pronounced pro- 

j e c t i o n s  i n  the  form of a point  o r  t i p ;  a l l  were manufactured on 

i r r e g u l a r  f lakes .  These too l s  a r e  presumed t o  have served genera l  

p ierc ing o r  engraving funct ions ,  on r e l a t i v e l y  s o f t  ma te r i a l s  such 

a s  hides,  bone, wood, o r  even s o f t  stone. In many cases ,  p a r a l l e l s  

may be drawn with those t o o l s  r e fe r red  t o  a s  gravers and pe r fo ra to r s  

by ,o the ra  (Sanger 1970; Luebbers 1971; Crabtree 1972; Carlson 1972; 

Loy et. a1.1974b). On many specimens, minute micro-flake s c a r s  were 



Figure 20: Spurs 

S i t e  Provenience: 

a ElTb 10 
b FbSu 1 
c FaSu 21 
d FaSu 21 

E FaSu 21 
f PaSu 21 
g FaSu 21 
h FaSu 18 





noticeable on alternating faces of the projections, suggesting a 

twisting motion during use. Since these scars occurred most pre- 

dominantly on the points as opposed to other areas of the flake, they 

are assumed to be use-related. 

The standard metric measurements for spurs are as follows: 

At tribute 

length 
width 
thickness 

range mean - number 

V. Microblades No. = 2 

Sites: E'bSu 1, FaSu 18 

Figure 21 

Only two microblade fragments were recovered from the sites. 

These specimens were manufactured from obsidian, a feature of all the 

microblades from Namu (Luebbers 1971). They measured 1.5 cm. and 0.9 

cm. in width by 0.7 and 0.9 cm. in thickness. The sides of the 

fragments were parallel. 





ance of simple pebble-tools i n  many south  coas t  s i t e s ,  and because two 

r eg iona l  p a t t e r n s  i n  t o o l  technology a r e  recognizable  among t h e  

assemblages on t h e  b a s i s  of t h i s  pebble- /core- tool ,  spa l l - / f l ake - too l  

d i s t i n c t i o n .  These p a t t e r n s  w i l l  be  d iscussed  i n  more d e t a i l  i n  t h e  

fol lowing chapter .  

A. Flakes No. = 130 

Edge modified f l a k e s  a r e  perhaps one of t h e  most common s i n g l e  

groups found i n  any chipped s t o n e  assemblage, and c o n s i s t  of 

i r r e g u l a r l y  formed f l a k e s  (u sua l ly  primary percussion f l a k e s ) ,  

which e x h i b i t  some form of secondary re touch  along one o r  more 

edges. Normally r e f e r r e d  t o  a s  "retouched" f l a k e s ,  t h e s e  a r t i f a c t s  

a r e  "often assumed t o  have served a s  s h o r t  use ,  a l l -purpose c u t t i n g  

and scrap ing  implements" (S t ryd  1973:365). S t ryd  desc r ibes  t h r e e  

types of retouched f l a k e s ,  " u n i f a c i a l ,  b i f a c i a l ,  and a l t e r n a t e " .  

Only u n i f a c i a l l y  retouched f l a k e s  were noted among t h e  s tudy 

m a t e r i a l  . 
Type 1: Uni fac i a l ly  modified f l a k e s  

No. = 130 

S i t e s :  EdTa 10, EkSx 1, ElSw 3, ElSx 3, ElTb 9,10,19, FaSu 18,19,21, 
FaTa 35, FaTb 3,12,13,14,16,20, FbSu 1, FcSx 14b 

Figure  22 

The f l a k i n g  c h a r a c t e r i s t i c s  exh ib i t ed  by re touch  on these  

specimens range from f a i r l y  t h i n  s h o r t  f l a k e s ,  t o  l a r g e  and broad 

ones l eav ing  a den t i cu l a t ed  edge (Fig. 22). Carlson (1972:43) has  

s t a t e d  t h a t  some of t h e  specimens from t h e  s i t e s  i n  Kwatna I n l e t  

are i n  f a c t  "dent iculates" .  No such d i s t i n c t i o n  has  been made 



Figure 22: Uni fac ia l ly  Edge Modified Flakes 

Site Provenience: 

a FaSu 18 
b FaSu 18 
c FaSu 18 

d FbSu 1 
e FbSu 1 
f FbSu 1 





he re ,  s i n c e  t h e  term "den t i cu l a t e "  is  somewhat ambiguous. 

Crabt ree  (1972:58) and Loy e t .  a l .  (1974:lO) d e f i n e  a d e n t i c u l a t e  

as simply a "tooth-l ike sur face" ,  o r  s e r r a t e d  edge. Given such 

a d e f i n i t i o n  t h e r e  is no doubt t h a t  many of t hese  u n i f a c i a l l y  

modified f l a k e s  could be  c a l l e d  d e n t i c u l a t e s .  However, t h e r e  is 

no i n d i c a t i o n  (and aga in ,  t h i s  may simply be due t o  t h e  cond i t i on  

of t h e  a r t i f a c t s )  t h a t  those  implements e x h i b i t i n g  a s l i g h t l y  

s e r r a t e d  edge were used any d i f f e r e n t l y  than t h e  o t h e r  u n i f a c i a l l y  

edge modified f l a k e s .  Hayden (1974:23) sugges ts  t h a t  notches and 

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

t o o l .  This  impl ies  t h a t  a d e n t i c u l a t e  then could be descr ibed  

a s  "two o r  more ad jacent  notches". The problem becomes one of 

where t o  draw t h e  l i n e  between a d e n t i c u l a t e d  edge r e s u l t i n g  

from t h e  i n t e n t i o n a l  product ion of f u n c t i o n a l  notches (and i t  

must be  noted t h a t  such notches do n o t  have t o  have been produced 

a l l  a t  t h e  same t ime) ,  o r  simply from r e l a t i v e l y  crude heavy 

retouch.  

There a r e  a number of terms used throughout t h e  l i t e r a t u r e  

t o  desc r ibe  a r t i f a c t s  of t h i s  type: "retouched f l akes"  (Stryd 

1973:365), "Flake scrapers"  (Simonsen 1970:107, 1973:36), "Flake 

unifaces"  (Mi tche l l  1972:31), "Unformed unifaces" (Sanger 1970:80; 

Hansen 1973:169; Ham 1975:131; Von Krogh 1976:111), "Developed 

f l akes"  (Luebbers 1971 : 89) , as w e l l  a s  "Unif a c i a l l y  m d i f  i ed  

f l akes"  (McMurdo 1974:45). A b r i e f  summary of a t t r i b u t e s  f o r  

t h e s e  u n i f a c i a l l y  modified f l a k e s  is a s  fol lows:  



At t r ibu te  range mean number 

length  
width 
thickness 

Edge angle measurements were found t o  exh ib i t  a bimodal 

d i s t r i b u t i o n  (Fig. 23) with an angle of 50 degrees represent ing  

a d iv id ing l i n e .  Out of t h e  130 specimens s tudied ,  36 (27.69%) 

exhibi ted  angles c l u s t e r i n g  i n  a range from 20 t o  49.9 degrees, 

while the  remaining 94 (72.31%) c lus te red  i n  a 50 t o  89.9 degree 

range. 

Wylie (1974:30) suggested t h a t  an angle of 60 degrees appears 

t o  be a rough div id ing l i n e  between general  c u t t i n g  and scraping 

tools .  I n  h i s  sample, the  c u t t i n g  t o o l s  exhibi ted  a mean edge 

angle of 48 degrees whereas s o f t  scraping t o o l s  averaged 60 degrees, 

and heavy scraping 75 degrees. Ham (1975:139) on the  o the r  hand 

found t h a t  the  edge angles of h i s  "unformed unifaces" exhibi ted  a 

bimodal d i s t r i b u t i o n  s imi la r  t o  the  one shown i n  Figure 23, with 

an "acute angle group" ranging from 15.6 t o  47.5 degrees, and a 

I t  s t e e p  angled group" ranging from 47.6 t o  79.5 degrees. Ham 

suggested the  two groups represented the  d i f fe rence  between genera l  

c u t t i n g  and scraping t o o l s ,  with the  acute  group represent ing  t h e  

c u t t i n g  too l s .  

Although a l l  t h ree  s t u d i e s  have resu l t ed  i n  s imi la r  bimodal 

d i s t r i b u t i o n s ,  Wylie's i d e n t i f i c a t i o n  of 60 degrees a s  t h e  probable 

t r a n s i t i o n  point  is  somewhat higher than t h a t  noted i n  t h i s  s tudy . 

(+lo) o r  Ham's (+13). A c lose  c o r r e l a t i o n  has been noted between 

  am's study and t h i s  one; however, the  s ign i f i cance  of t h i s  
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Edge angle - c lass  intervals  

Class Intervals 

Figure 23: Edge Angles - Unifacial ly Edge Modified Flakes 



p a t t e r n  may only r e f l e c t  d i f f e r e n c e s  i n  raw ma te r i a l .  Ham was 

dea l ing  pr imar i ly  wi th  b a s a l t ,  which is  extremely c l o s e  i n  phys i ca l  

p r o p e r t i e s  t o  t h e  a n d e s i t i c  m a t e r i a l  s tud ied  here .  Wylie, on t h e  

o t h e r  hand d e a l t  almost exc lus ive ly  wi th  c h e r t ,  chalcedony, 

obs id ian ,  and Ignimbri te .  A l l  of t h e s e  s tones  would produce 

s l i g h t l y  more f r i a b l e  edges than b a s a l t  and a n d e s i t e  and thus  

would r e q u i r e  s t eepe r  edge ang le s  f o r  sc rap ing  t o o l s ,  t o  g ive  

added s t r e n g t h  t o  t h e  working edge. 

B. S p a l l s  No. = 29 

S p a l l s  a r e  e s s e n t i a l l y  primary d e c o r t i c a t i o n  f l a k e s  s t r u c k  from 

cobbles  and pebbles,  which r e t a i n  t h e i r  o r i g i n a l  co r t ex  over most 

i f  no t  a l l  o f  t he  d o r s a l  su r f ace .  A s  wi th  t h e  edge modified f l a k e s ,  

s p a l l s  are o f t en  found t o  have been modified through pe r iphe ra l  

re touch and subsequently used as t o o l s .  A number of terms have been 

encountered throughout t h e  l i t e r a t u r e  which appear t o  be  synonymous 

wi th  implements of t h i s  sub-class:  "cortex-f lake tool"  (Coulson 

1971 : 102),  "Boulderchip scraper-knives" (Mi tche l l  1963: 7O), "Boulder 

s p a l l s "  (Calvert  1970:66; Mi t che l l  1971:102), "Spalls" (Stryd 1973: 

368), "Teshoa" (Eyman l968) ,  and "Cortex Spal l s"  (Von Krogh 1976: 

119).  A s  wi th  t he  previous ly  descr ibed  u n i f a c i a l l y  modified f l a k e s ,  

only u n i f a c i a l  modi f ica t ion  w a s  noted among t h e  s p a l l - t o o l s  as w e l l .  

Type 1: Unifac ia l  S p a l l s  

No. = 29 

S i t e s :  EdSv 10, FaSu 21 

Figure 24 



Figure 24: Unifacially Edge Modified Spalls 

Site Provenience: 

a EdSv 10 c EdSv 10 
b EdSv 10 d EdSv 10 





Retouch on these  specimens was i n i t i a t e d  from t h e  bu lbar  o r  

v e n t r a l  s u r f a c e  produced by t h e  i n i t i a l  removal of t h e  s p a l l .  

F lak ing  appears  t o  have been p r imar i l y  percuss ion  induced, l e av ing  

r e l a t i v e l y  deeply indented o r  d e n t i c u l a t e d  edges (F igure  24). The 

s t anda rd  me t r i c  measurements taken on t h e s e  specimens a r e  a s  

fo l lows  : 

A t t r i b u t e  range mean number 

l eng th  5.2-10.8 7.04 26 
width 4.0-10.8 6.81 2 6 
t h i cknes s  1.2- 4 .3  2.76 2 6  

weight 144-473 255.38 29 
edge angle  43-88 7.2.88 29 

Ham (1975:149-165) desc r ibes  two b a s i c  types  of s p a l l - t o o l s :  

(1)  those  w i th  pol ished edges,  t o  which he i n f e r s  a  hide-scraping 

func t ion ;  and (2)  those  wi th  chipped edges,  which he sugges t s  

were used f o r  chopping wood, o r  o t h e r  m a t e r i a l .  With t h e  ex- 

cep t ion  of one specimen, a l l  of t h e  u n i f a c i a l  s p a l l  t o o l s  des- 

c r i b e d  he re  e x h i b i t  edge ang le s  between 55 and 95 degrees  

(F igure  25) w i th  a  mean of 72.88 degrees .  This  corresponds wi th  

t h e  edge ang le s  Wylie (1974:28) d e s c r i b e s  a s  s u i t a b l e  f o r  chopping 

and adzing func t ions  ( i - e .  60 t o  80 degrees  w i th  a  mean of 73 

degrees) .  According t o  Wilmsen's (1968:156) f u n c t i o n  r e l a t e d  

edge ang le  groupings,  t h e s e  t o o l s  f a l l  i n t o  t h e  range  f o r  which 

woodworking, bone working, sk in  so f t en ing ,  and heavy shredding 

has  been pos tu l a t ed .  Considering t h e  c o a s t a l  o r i e n t a t i o n ,  t h e  

r a t h e r  l a r g e  s i z e ,  and t h e  f a i r l y  heavy weight of t h e s e  t o o l s ,  

i t  i s  most l i k e l y  t h a t  they were used a s  chopping and adzing 

implements, f o r  working both wood and bone. 
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C. Core-tools No. = 189 

This sub-class of t o o l s  i s  represented by a number of multi- 

d i r e c t i o n a l  core specimens which exh ib i t  i n t e n t i o n a l  edge form- 

a t i o n ,  e i t h e r  u n i f a c i a l l y  o r  bifacially, which resu l t ed  i n  the  

c rea t ion  of one o r  more working edges. These t o o l s  a r e  assumed 

t o  have served a v a r i e t y  of heavy chopping, adzing, and scraping 

o r  shredding functions.  A core,  by d e f i n i t i o n ,  is  simply "any ob jec t  

from which a f l a k e  has been removed" (Loy e t .  a l .  1974b:g). The 

term core has been applied t o  t h i s  sub-class f o r  want of a  b e t t e r  

d e s c r i p t i v e  term, but is  recognized a s  somewhat ambiguous. A s  Crabtree 

(1972:56) points  ou t ,  "car r ied  t o  i ts  l o g i c a l  end, any s tone  t o o l  

which has had a f l a k e  removed could be j u s t i f i a b l y  termed a core- 

tool". To c l a r i f y  t h i s  ambiguity I s h a l l  here in  follow Carlson's 

(pers .  cormn.) d e f i n i t i o n  of h i s  term ' co re ' :  a  remnant of a  nodule 

from which f l akes  have been s t ruck.  It may be t h e  primary ob jec t ive  

i n  f l a k e  removal i n  which case the  end product is a core- tool ,  o r  

t h e  f l a k e s  removed may be the  primary goal i n  which case t h e  core 

is merely a remnant of t h e  o r i g i n a l  nodule, a  by-product of f l a k e  

removal. 

Type 1: Unifacial  core-tools 

No. = 114 

S i t e s :  EdSw 3, ElSw 3, ElTb 10,19, FaSx 3, FaSu 18,19,21, 
FaTa 35, FaTb 13,14,20,24, FbSu 1, FcSx 14b 

Figure 26 

Manufactured from cores  o r  very l a r g e  heavy f l akes ,  these  

specimens exh ib i t  in t en t iona l  edge formation through u n i f a c i a l  

f l a k i n g  along one o r  more edges. Flaking i n  a l l  cases was 



Figure 26: Unifac ia l  Core-Tools 

S i t e  Provenience: 

a FaSu 21 
b FaSu 19  

c FbSu 1 
d FaSu 19 





percuss ion  induced wi th  no apparent  o r i e n t a t i o n ,  o t h e r  than t h a t  

d i c t a t e d  by t h e  p a r t i c u l a r  edge which was being f l aked .  The s t anda rd  

me t r i c  a t t r i b u t e s  of u n i f a c i a l  co re  t o o l s  have been summarized 

a s  fo l lows:  

A t t r i b u t e  range mean - number 

l e n g t h  
width 
t h i cknes s  

weight 7-928 193.7 114 
edge ang le  42-92' 71.22' 120 

A s  mentioned e a r l i e r ,  t h e s e  t o o l s  i n  a l l  p r o b a b i l i t y  se rved  

a s  heavy duty  chopping, adzing and sc rap ing  t o o l s ,  p r imar i l y  i n  

woodworking. 

Type 2: B i f a c i a l  co re - too l s  

No. = 75 

S i t e s :  EkTa 10 ,  ElTb 10,19,  FaSx 3 ,  FaSu 18,19,21, FaTa 35,44 
FaTb 3,13,14,16,17,24, FbSu 1, FcSx 14c 

F igure  27 

B i f a c i a l l y  edge modified core- too ls  e x h i b i t  t h e  same 

c h a r a c t e r i s t i c s  a s  t h e  u n i f a c i a l  co re - too l s ,  wi th  t h e  except ion  

of t h e  secondary edge mod i f i ca t i ons  which a r e  b i f a c i a l .  On t h e  

average ,  t h e s e  t o o l s  a r e  somewhat heav ie r ,  and a r e  assumed t o  

have served p r imar i l y  a s  chopping and heavy c u t t i n g  implements. 

A l l  of t h e  heavy chopping t o o l s  recovered a t  Namu, were of t h i s  

gene ra l  sub-class  (Luebbers 1971:88),  and were r e f e r r e d  t o  by 

Luebbers a s  "choppers". The a t  t r i b u t e s  f o r  t he se  implements 

have been summarized a s  fo l lows:  



Figure 27: Bifacial  Core-Tools 

S i t e  Provenience: 

a FaSu 19 
b FaSu 18 

c FaSu 19 
d FaSu 19 





A t t r i b u t e  -- 

l eng th  
width 
t h i cknes s  

weight 
edge angle  

D. Pebble- tools  

These specimens 

range mean - number 

No. = 97 

a r e  t o o l s  based on rounded beach cobbles  and 

pebbles  which e x h i b i t  crude percuss ion  f l a k i n g  on one o r  more edges,  

and y e t  r e t a i n  t h e  o r i g i n a l  c o r t e x  over most of t h e  su r f ace .  S ince  

t h e  rocks  from which t h e s e  t o o l s  have been manufactured span t h e  

cobble-pebble s i z e  range ,  t h e  term "pebble too l"  was app l i ed  i n  

d i s c u s s i o n s  of t he se  implements, fo l lowing  Borden's d e f i n i t i o n  of 

"pebble-tools" , i. e. 

... heavy, c rude iy  percuss ion  f l aked  co re  t o o l s ,  
commonly based on whole o r  s p l i t  pebbles  and 
cobbles  (1969:9). 

These pebble- tools  a r e  equ iva l en t  i n  many r e s p e c t s  t o  what 

have been r e f e r r e d  t o  a s  "Cobble-core tools1 '  (Mi tche l l  1971:106; 

Simonsen 1970:108, 1973:37; Percy 1974:64),  o r  "Pebble-Choppers" 

(McMurdo 1974:53). They a r e  assumed t o  have performed heavy 

c u t t i n g ,  chopping, r a sp ing ,  and shredding func t ions ,  and a s  such 

compare c l o s e l y  t o  t h e  prev ious ly  descr ibed  core- tools .  

Type 1: Uni fac i a l  Pebble- tools  

No. = 71 

S i t e s :  EdSv 1 ,3 ,10 ,  EdSw 1 , 3  

Figure 28 



Figure 28: Unifacial Pebble-Tools 

S i t e  Provenience: 

a EdSv 10 
b EdSv 10 
c EdSv 10 

d EdSv 10 
e EdSw 3 





A r t i f a c t s  of t h i s  type  were made from beach pebbles  and cobbles  

through t h e  removal of l a r g e ,  crude f l a k e s  by percuss ion  from one 

edge wh i l e  r e t a i n i n g  t h e  o r i g i n a l  c o r t e x  of t h e  pebble/cobble  

over  t h e  ma jo r i t y  of t h e  remaining su r f ace .  The s tandard  me t r i c  

a t t r i b u t e s  of u n i f a c i a l  pebble- tools  have been summarized a s  

fo l lows  : 

A t t r i b u t e  range mean - number 

l e n g t h  3.8-19.1 8.26 7 1 
width 3.1-12.9 8.13 71 
th i cknes s  2.2- 9 . 1  4.73 7 1 

weight 67-1737.5 517.69 7 1 
edge angle  67-940 80.360 63 

O f  t h e  two types  of pebble- tools  i d e n t i f i e d ,  t h e  u n i f a c i a l  

pebble- tools  a r e  most l i k e l y  more f u n c t i o n a l l y  gene ra l i zed  than  

t h e  b i f a c i a l ,  and a r e  s u f f i c i e n t l y  adequate  t o  have performed 

a l l  of t h e  func t ions  descr ibed  above. Edge ang le s  on t h e s e  t o o l s  

a r e  f a i r l y  s t e e p ,  w i th  t h e  ma jo r i t y  e x h i b i t i n g  ang le s  between 80 

and 85 degrees .  This  d i s t r i b u t i o n  i s  somewhat h igher  than t h a t  

exh ib i t ed  by t h e  u n i f a c i a l  co re - too l s ,  t h e  ma jo r i t y  of which 

f a l l  between 70 and 75 degrees  (Fig.  29).  The d i f f e r e n c e s  i n  

edge angles  between those  two forms of t o o l s  may be  p r imar i l y  due 

t o  d i f f e r e n c e s  i n  sample s i z e  (63 a s  opposed t o  120) ,  however, 

t h e  d i f f e r e n c e s  may a l s o  be func t ion - r e l a t ed .  The pebble- tools  

on t h e  whole a r e  much heavier  than t h e  core- too ls  and may have 

served p r imar i l y  heavy chopping and adzing func t ions .  



Edge angle  - c l a s s  i n t e r v a l s  

Class  Intervals  
1 

11-50.0"-54.9" 
12-55.9"-59.9" 
13-60.0"-64.9" 
14-65.0"-69.9" 
15-70.0"-74.9" 
16-75.0"-79.9" 
17-80.0"-84.9" 
18-85.0"-89.9" 
19-90.0"-94.9" 
20-95.0"-99.9" 

Figure 29: Edge Angles - Unifacial  Core-and Pebble-Tools 



Type 2: B i f a c i a l  Pebble- tools  

No. = 26 

S i t e s :  EdSv 10 ,  EdSw 3 

F igure  30 

These implements d i f f e r  from t h e  u n i f a c i a l  pebble- tools  on ly  

i n  t h e  f l a k i n g  of t h e  working edge, which i n  t h i s  c a s e  is b i f a c i a l .  

These p a r t i c u l a r  t o o l s  were probably more l i m i t e d  i n  t h e i r  

f u n c t i o n a l  usage than t h e  u n i f a c i a l  implements, and probably 

se rved  ( s i m i l a r l y  w i th  t h e  b i f a c i a l  core- too ls )  heavy chopping 

and c u t t i n g  func t ions .  The s t anda rd  m e t r i c  a t t r i b u t e s  f o r  t h e  

b i f a c i a l  pebble- tools  a r e  summarized a s  fo l lows:  

A t t r i b u t e  range mean - number 

l eng th  5.7-16.4 9.21 2 6 
wid th  5.3-11.2 7.67 2 6 
t h i cknes s  2.3- 7 .3  4.83 2 6 

weight 168-1891 540.56 2 6 
edge ang le  70-88.30 78.070 26 

The o v e r a l l  edge ang le  measurements taken on t h e  b i f a c i a l  

core- and pebble- tools  a r e  very  s i m i l a r  t o  t h e  core- too ls  ex- 

h i b i t i n g  a s l i g h t l y  wider range,  a s  would be  expected cons ide r ing  

t h e  d i f f e r e n c e s  i n  sample s i z e  (Fig.  31).  Hayden (1976) found a 

remarkably s i m i l a r  edge ang le  d i s t r i b u t i o n  exh ib i t ed  by t h o s e  

t o o l s  from Papunya i d e n t i f i e d  a s  p r imar i l y  chopping implements. 



Figure 30: Bifacial Pebble-Tools 

S i t e  Provenience: 

a EdSv 10 
b EdSv 10 

c EdSw 3 
d EdSv 10 





Edge angle - c l a s s  intervals  

Class Intervals 

Figure 31: Edge Angles - Bifacial  Core-and Pebble-Tools 



Miscellaneous Flakes 

A t o t a l  of 229 f l a k e s  a r e  subsumed under t h i s  general  category. 

I n  a l l  cases,  these specimens cons i s t  of i r r e g u l a r  primary f l a k e s  

which exh ib i t  edge damage t o  one or more edges. This damage, however, 

could not  be confidently i d e n t i f i e d  a s  t o  o r i g i n ,  and was found most 

commonly i n  t h e  form of small micro-flake s c a r s ,  usual ly  along t h e  

th innes t  edge, which occur i n  two bas ic  types,  e i t h e r  u n i f a c i a l  o r  

a l t e r n a t i n g  discontinuous. The presence of t h i s  damage, which i n  

some cases was f a i r l y  loca l i zed ,  suggested t h a t  it might represent  

'use-retouch', and indeed, the  in- f ie ld  i d e n t i f i c a t i o n  of most of these  

specimens was invar iably  noted a s  " u t i l i z e d  f lake" ( a  nebulous term 

q u i t e  o f t en  applied t o  f l akes  which exh ib i t  edge damage not indica- 

t i v e  of i n t e n t i o n a l  modificat ion).  

Microscopic ana lys i s  indicated t h a t  no p a r t i c u l a r  pa t tern ing 

was displayed by the  f lake-scars ,  arguing agains t  i d e n t i f i c a t i o n  a s  

i n t e n t i o n a l  retouch. I n  a l l  cases these  sca r s  led back from the  edge 

and indicated e i t h e r  complete micro-flakes, o r  t runcated s t e p  

f rac tu res .  Considering the  presence of the  damage, a s  most commonly 

displayed on the  th innes t  edges, i n  view of the  r a t h e r  v i o l e n t  en- 

vironment from which those f l a k e s  had come ( i . e .  i n t e r t i d a l  beach 

zone), i t  would be ra the r  presumptuous t o  d e f i n i t e l y  i d e n t i f y  such 

damage a s  'use-retouch'. Beach-rolling can produce very similar 

r e s u l t s  (Tringham e t . a l .  1974). However, considering t h e  local'kzed 

nature  of much of the  damage, it would a l s o  be r a t h e r  presumptuous 

t o  c i t e  beach-rolling a s  the  causal  f a c t o r .  Beach-rolling does not  

necessar i ly  s e l e c t  s p e c i f i c  edges, unless  some other  f a c t o r  such as 



p a r t i a l  burying,  p r o t e c t s  t h e  o t h e r  edges. There was no i n d i c a t i o n  

of such a condi t ion  having e x i s t e d ,  s i n c e  water  rounding had a f f e c t e d  

a l l  edges of t h e  f l a k e s  f a i r l y  evenly. The s tandard  me t r i c  a t t r i b u t e s  

of t h e s e  miscel laneous f l a k e s  a r e  summarized a s  fo l lows:  

A t t r i b u t e  range mean - number 

l eng th  
width 
th ickness  

Considering t h e  p o s s i b i l i t y  of t h e  edge damage on t h e s e  

specimens having been c u l t u r a l l y  induced through use ,  edge ang le  

measurements were taken on s e v e r a l  of t h e  specimens (182) and were 

found t o  range from 20 t o  80 degrees wi th  a mean ang le  measurement 

of 44.29 degrees (Fig.  33). S ince  'use-damage' as opposed t o  

' in ten t iona l - re touch '  was considered,  t h e  ang le  measured w a s  an 

e x t r a p o l a t i o n  of t h e  n a t u r a l  o r  s p i n a l  (Tringham e t . a l .  1974) ang le  

of t h e  f l a k e  (est imated from t h e  angle  of convergence of t h e  two 

f a c e s )  (Fig.  32).  

n a t u r a l  edge damaged edge 
(edge angle)  

damiged edge 
( sp ine  angle)  

F igure  32 

Types of Edge Angles Measured 



Edge angle - class intervals 
Class Intervals 

Figure 33: Edge Angles - Miscellaneous Flakes 



The f a c t  t h a t  t h e  specimens i n  t h i s  ca tegory  could n o t  be  

p o s i t i v e l y  i d e n t i f i e d  as ' u t i l i z e d ' ,  a l though f r u s t r a t i n g  was not: t o o  

s u r p r i s i n g .  A s  Hayden (1975:5) discovered when s tudy ing  t h e  Puntupi., 

Yankeent jara ,  and "Waugkayi" speaking peoples  of A u s t r a l i a ' s  Western 

Desert reg ion:  

. . .p  erhaps t h e  b igges t  s u r p r i s e ,  and  "disappointment" 
was t h e  unbe l i evab le  l a c k ,  o r  r a r i t y ,  of f a b r i c a t i o n  
of " tools" ,  o r  a t  l e a s t  what t h e  a r chaeo log i s t  c a l l s  
" tools" .  

Hayden had found t h a t  s imple,  una l t e r ed ,  primary f l a k e s  were t h e  

most commonly employed t o o l  f o r  everyday use ,  e s p e c i a l l y  w i th  r e s p e c t  

t o  shaving and sc rap ing  wood. These implements o f t e n  showed l i t t l e  

evidence of a c t u a l  wear, even wi thout  having spent  s eve ra l  hundreds 

of y e a r s  r o l l i n g  about a g r a v e l l y  beach. It would n o t  be  o u t  of t h e  

ques t ion  a t  a l l  f o r  t h e s e  f l a k e s ,  a s  w e l l  a s  many of t hose  i d e n t i f i e d  

as waste  f l a k e s  t o  have been u t i l i z e d  wi thout  e x h i b i t i n g  recognjzab1.e 

evidence of such use.  

The ma jo r i t y  of t h e s e  specimens e x h i b i t  edge ang le s  under 

50 degrees  (70.33%) w i t h  t h e  h i g h e s t  concen t r a t ion  f a l l i n g  i n t o  t h e  

range between 35 t o  50 degrees.  Th i s  under-50 degree  range,  as 

mentioned e a r l i e r ,  is  cons idered  t o  be  more c l o s e l y  r e l a t e d  t o  c u t t i n g  

than  any o t h e r  types  of func t ions .  Semenov (1957:20) suggested t h a t  

edge ang le s  between 35 t o  40 degrees  a r e  optimum f o r  w h i t t l i n g ,  and 

Gould e t .  a1.(1971) suggested t h a t  edbe ang le s  between 1 9  and 59 

degrees  were b e s t  s u i t e d  f o r  c u t t i n g  sinew, f l e s h ,  and v e g e t a l  f i .bres .  

I f  indeed t h e s e  specimens r ep re sen t  u t i l i z e d  f l a k e s ,  i t  is most l i k e l y  

t h a t  they served  a v a r i e t y  of primary c u t t i n g  f u n c t i o n s ,  which may 



have included shaving and sc rap ing ,  a s  we l l  a s  sawing of m a t e r i a l s  

such as bone o r  wood. Wylie (1975) found t h a t  edge damage i n  t h e  form 

of a l t e r n a t i n g  d iscont inuous  micro-flaking could o f t e n  be a s soc i a t ed  

wi th  sawing func t ions .  Pre l iminary  experimentat ion personal ly  conducted 

us ing  f r e s h l y  produced f l a k e s ,  and sawing, carv ing ,  and shaving r e l a -  

t i v e l y  dry s o f t  wood (p ine ) ,  produced s i m i l a r  a l t e r n a t i n g  d iscont in-  

uous micro-flake s c a r s  ( a f t e r  sawing). It was a l s o  noted t h a t  very  

l i t t l e  evidence of wear was exh ib i t ed  by t h e  f l a k e s  ( a l l  andes i t e )  

o t h e r  than  small amounts of micro-flake damage t o  t h e  edges. 

Waste 

A s  wi th  most chipped s t o n e  assemblages,  t h e  ma jo r i t y  of t h e  

m a t e r i a l  c o l l e c t e d  e x h i b i t s  no evidence of u t i l i z a t i o n  o r  secondary 

modi f ica t ion  i n d i c a t i v e  of predetermined shaping. Such m a t e r i a l ,  i n  

t h e  form of p l a i n  f l a k e s ,  s p a l l s  and co res ,  is  normally considered 

r e p r e s e n t a t i v e  of waste o r  ' deb i t age ' ,  l e f t  over a f t e r  t o o l  manufac- 

t u r ing .  

I. Flakes No. = 741 

Waste f l a k e s  comprise 40.08% of t h e  t o t a l  number of specimens 

c o l l e c t e d  and inc lude  a l l  f l a k e s  which do not  e x h i b i t  any form of 

modi f ica t ion  o the r  than t h e  o r i g i n a l  detachment from a core.  The 

s t anda rd  me t r i c  a t t r i b u t e s  of t h e s e  specimens a r e  ae  fol lows:  

A t t r i b u t e  

l eng th  
width 
th i ckness  

range mean - number 



The u n i f a c i a l l y  modified f l a k e s  on t h e  average a r e  s l i g h t l y  l a r g e r  than 

t h e  waste  f l a k e s  which might i n d i c a t e  p r e f e r e n t i a l  s e l e c t i o n ;  however, 

t h e  d i f f e r e n c e s  a r e  not  g r e a t ,  and most l i k e l y  only r e f l e c t  t h e  f a c t  

t h a t  t h e  very small f l a k e s  (*2 cm.) were of l i t t l e  p r a c t i c a l  use and 

thus  were not  represented  i n  t h e  t o o l  groups. 

Carlson (1972) suggested t h a t  a number of "prepared f l a k e  

cores"  as w e l l  as " f lakes  wi th  prepared b u t t s "  were contained i n  t h e  

Cathedra l  phase assemblages from t h e  Kwatna l o c a l i t y .  I n  a n t i c i p a t i o n  

of a prepared core-f lake technique be ing  represented ,  a l l  f l a k e s  which 

exh ib i t ed  observable  s t r i k i n g  p la t forms were s tud ied  wi th  t h e  r e s u l t  

t h a t  t h r e e  types  of p la t forms were noted: (1) P l a i n  - i n i t i a t e d  on 

t h e  o r i g i n a l  ( co r t ex )  s u r f a c e  of t h e  rock ,  (2)  S ing le  f ace t ed  - 
i n i t i a t e d  on f l a k e  s c a r  su r f ace ,  and (3) mul t i f ace t ed  - i n i t i a t e d  on 

an a r e t e  between two adjacent  f l a k e  s c a r s ,  t hus  e x h i b i t i n g  more than 

one previous f l a k e  s c a r  f a c e t .  The l a t t e r  two types  of platforms 

could e a s i l y  be considered a s  "prepared", and probably were, however 

no i d e n t i f i a b l e  prepara t ion  i n  t h e  form of gr inding ,  n ibb l ing ,  o r  

c rush ing  was observed along t h e  edges of t h e  platforms.  Only 319 

f l a k e s  e x h i b i t  observable  p la t forms of which 61 (19.12%) were p l a i n ;  

168 (52.66%) were s i n g l e  f ace t ed ;  and 90 (28.12%) were mul t i f ace t ed ;  

t hus  more than 80% could be considered prepared. 

Aside from the  p la t forms,  a number of f l a k e s  (Fig. 34) 

e x h i b i t  c h a r a c t e r i s t i c s  sugges t ive  of w e l l  con t ro l l ed  and predeter-  

'mined detachment. Hobler (1976) recovered similar m a t e r i a l  from 

s e v e r a l  s i t e s  i n  t h e  Queen C h a r l o t t e  I s l ands .  Although t h e  p re sen t  

evidence i s  s t i l l  q u i t e  scanty ,  t h e r e  is some sugges t ion  t h a t  an 



Figure 34: Prepared Flakes 

S i t e  Provenience: 

a FaSu 21 
b FaSu 21 

c FaSu 18 
d FaSu 2 1  





e a r l y  prepared core-flake indus t ry  e x h i b i t i n g  some Leva l lo i s  - l i k e  

c h a r a c t e r i s t i c s  may have been p re sen t  i n  t h e  P a c i f i c  Northwest p r i o r  

t o  8,000 B.C. (Munto and   eon hardy 1975; Hobler 1976).  

During t h e  a n a l y s i s  a l l  f l a k e s  were s p e c i f i c a l l y  examined f o r  

t h e  presence of o r i g i n a l  cor tex .  Only 110 specimens e x h i b i t  such a  

c h a r a c t e r i s t i c .  This  would suggest  t h a t  t h e  primary d e c o r t i c a t i o n  of 

t h e  co re s  had been performed elsewhere than  a t  t h e  sites from which 

t h e  m a t e r i a l  came. Again, such information might support  t h e  

i d e n t i f i c a t i o n  of a  form of prepared co re  i ndus t ry  being represented .  

11. S p a l l s  No. = 18  

Only two s i t e s  y ie lded  s p a l l s  e x h i b i t i n g  no evidence of 

secondary modi f ica t ion  (EdSv 10, FcSx 14b) .  The ma jo r i t y  of t h e s e  

specimens (16) came from only one of those  s i t e s  (EdSv 10) .  These 

specimens were l a r g e  crude primary f l a k e s  removed from water  worn 

pebbles and cobbles.  The s tandard  me t r i c  a t t r i b u t e s  of t h e s e  s p a l l s  

a r e  summarized a s  fol lows:  

A t t r i b u t e  range mean number 

l eng th  5.2-10.8 7.17 18  
width 5.4-10.5 7.24 18  
th ickness  2.7- 4.3 3.35 1 8  

111. Cores No. = 312 

The term co re  was def ined  e a r l i e r ;  t h i s  p a r t i c u l a r  ca tegory  

under t h a t  d e f i n i t i o n  r e p r e s e n t s  those  co re s  not  used a s  t o o l s ,  thus  

they a r e  t h e  by-product of f l a k i n g ,  r ep re sen t ing  the  remains of t h e  

o r i g i n a l  rock. Three d i s t i n c t  core  types have been i d e n t i f i e d .  



1. Mult id i rec t ional  cores No. = 254 

Mul t id i rec t ional  cores a r e  defined a s  cores which exh ib i t  

numerous f l a k e  sca r s  or iented  i n  severa l  d i r e c t i o n s  (Stryd 

1973:370). A t o t a l  of 254 cores and core remnants were observed; 

these  range i n  s i z e  from very small ( i . e .  3.2 x 1.3 x 1.1 c m . )  t o  

very l a r g e  ( i . e .  too l a r g e  t o  remove from the  beach) (Figs. 35,36). 

A number of well  prepared cores were a l s o  observed (Fig. 

35 d-f) ,  again supporting the  i d e n t i f i c a t i o n  of a prepared-core- 

f l a k e  industry.  

2. Pebble-cores No. = 57 

Pebble-cotes a r e  l a r g e  beach pebbles and cobbles from which 

a few f l akes  have been removed (Fig. 37). They d i f f e r  from 

pebble-tools only i n  t h a t  they exh ib i t  no d i sce rn ib le  evidence 

of in ten t iona l  edge formation. 

3. Micro-blade cores No. - 1 

A micro-blade core is defined a s  "the prepared nucleus from 

which microblades were removed" ( toy e t . a l .  1974:20). A s  with 

the  micro-blades, micro-blade cores a r e  represented by a s i n g l e  

specimen recovered from the  s i t e  a t  Cathedral point  (FbSu 1 ) .  

This specimen was based on a t h i c k  f l a k e ,  2.2 x 4.5 x 1.9 cm., of 

f i n e  grained andes i te ,  and e x h i b i t s  7 p a r a l l e l  s ided f l a k e  s c a r s  

along one hal f  of the  perimeter.  The f l a k e  sca r s  (blade-scars) 

measured 1.1 t o  1 . 3  cm. i n  length  and 0.4 t o  0.7 cm. i n  width, 

and were detached from the  core  a t  an angle of 80•‹, with the  



Figure 35: Multidirectional Core 

Site Provenieace: 

a FaSu 21 
b FaSu 21 
c FaSu 21 

d FaSu 21 
e FaSu 21 
f FaSu 21 







Figure 37: Pebble-Cores 

Site Provenience : 

a EdSv 10 c EdSv 10 
b EdSv 10 d EdSv 3 





o r i g i n a l  bu lba r  s u r f a c e  of t h e  f l a k e  having been used a s  t h e  

s t r i k i n g  p la t form.  These c h a r a c t e r i s t i c s  f a l l  w i th in  t h e  s i z e  

range of t h e  micro-blades descr ibed  by Wyatt from t h e  Lochnore- 

Nesikep l o c a l i t y  (Sanger 1970). The o v e r a l l  f l u t i n g  p a t t e r n  

exh ib i t ed  by t h i s  specimen is a l s o  reminiscent  of t h a t  

descr ibed  by Fladmark (1970a:44, t a b l e  1 )  f o r  micro-cores from 

the  Queen C h a r l o t t e  I s l a n d s ,  and t h e  c o r e  i t s e l f  is very  

s i m i l a r  t o  Sanger 's  (1970:58) group 2 micro-blade co re s  from 

t h e  Lochnore-Nesikep l o c a l i t y  (Fig.  38). 

Figure 38 

Microblade Core (FbSu 1 )  



CHAPTER V I  

RESULTS OF ANALYSIS 

a i l e d  d The p rev i  .ous chap te r s  have o f f e red  a d e s c r i p t i o n  of 

d a t a  on t h e  chipped s t o n e  assemblages from t h e  c e n t r a l  coas t .  The 

p re sen ta t ion  of t h a t  information has  r e a l i z e d  one of t h e  primary func t ions  

of t h i s  t h e s i s :  t o  provide r a w  d a t a  concerning a rchaeo log ica l  m a t e r i a l s  

a t  p re sen t  only margina l ly  repor ted  i n  t h e  l i t e r a t u r e .  A t t en t ion  must 

now t u r n  t o  t h e  c o r r e l a t i o n  of those  d a t a  i n  view of t h e  s t a t e d  aims of 

t h i s  s tudy.  Re i t e r a t ed ,  t h e s e  a r e  (1)  t o  i d e n t i f y  t h e  n a t u r e  and e x t e n t  

of e a r l y  chipped s t o n e  i n d u s t r i e s  on t h e  c e n t r a l  c o a s t ,  (2)  t o  p l a c e  t h o s e  

i n d u s t r i e s  i n  t ime, and (3) t o  provide c ros s -cu l tu ra l  comparisons wi th  

similar m a t e r i a l  from o the r  a r e a s  of t h e  P a c i f i c  Northwest. 

I n  cons ide ra t ion  of t h e  above aims, i t  is c l e a r  from t h e  des- 

c r i p t i v e  a n a l y s i s  t h a t  t h e r e  a r e  a t  l e a s t  two b a s i c  technologica l  

p a t t e r n s  represented  by t h e  s tud ied  assemblages. These p a t t e r n s  appear 

t o  be  f a i r l y  w e l l  def ined  geographical ly  w i th in  t h e  c e n t r a l  coas t  a r e a ,  

and a r e  b e s t  descr ibed  i n  terms of t echno log ica l  t r a d i t i o n s .  The term 

t r a d i t i o n  is taken he re  t o  mean t h e  occurrence of a d i s t i n c t i v e  set of 

technologica l  t r a i t s  which p e r s i s t  through time and space. The two b a s i c  

t r a d i t i o n s  i d e n t i f i e d  a r e  f i r s t ,  a genera l ized  pebble-spa11 t r a d i t i o n  

represented  by t h e  Quatsino Sound assemblages, and secondly, a d i s -  

t i n c t i v e l y  d i f f e r e n t  prepared core-f lake t r a d i t i o n  evidenced by t h e  

va r ious  assemblages recovered from t h e  Be l l a  Bella-Kwatna Bay region.  

These t r a d i t i o n s  e x h i b i t  no d e t e c t a b l e  over lap  i n  d i s t r i b u t i o n  a s  

p re sen t ly  def ined  and appear t o  have f a i r l y  s t r o n g  a f f i l i a t i o n s  o u t s i d e  

t h e  c e n t r a l  coas t .  



Pebble-spa11 t r a d i t i o n :  

The pebble-spa11 t r a d i t i o n ,  a s  indicated above, is known 

primari ly from t h e  Quatsino Sound assemblages. A t o t a l  of 231 a r t i f a c t s  

were co l l ec ted  from the  f i v e  sites on Quatsino Sound (EdSv 1, EdSv 3, 

EdSv 10, EdSw 1, EdSw 3) and of those a r t i f a c t s  186 (80.52%) were 

c l a s s i f i e d  i n t o  the  various pebble and s p a l l  categories.  This c o n t r a s t s  

remarkably with t h e  a r t i f a c t  d i s t r i b u t i o n s  from the  assemblages i n  the  

Bel la  Bella-Kwatna Bay region where only 14 out of 1535 (.91%) specimens 

were c l a s s i f i a b l e  i n t o  t h e  pebble and/or s p a l l  groupings. Although 

co l l ec t ing  condit ions varied somewhat from s i t e  t o  s i t e ,  i t  is  highly 

unl ike ly  t h a t  such a d i s t r i b u t i o n  is  a r e s u l t  of sampling e r ro r .  

The Quatsino Sound mater ia l  f ea tu res  a f a i r l y  homogeneous 

complex of t r a i t s  which includes a predominance of la rge ,  crudely 

percussion-flaked pebble t o o l s  and cores,  associated s p a l l s  and s p a l l  

t o o l s  a s  w e l l  a s  a number of l a rge  crude f lakes .  Flaking is primari ly 

u n i f a c i a l ,  however some b i f a c i a l  f l ak ing  was observed, and t h r e e  l a r g e  

o r  medium s ized  leaf-shaped points  were recorded from two of the  sites. 

(Only one of the  points  from EdSv 1 was described, however a s imi la r  

point  from the  same s i t e  and one from EdSv 3 were observed i n  l o c a l  

p r iva te  co l l ec t ions . )  

With t h e  exception of the  leaf-shaped points ,  the  above complex 

of a r t i f a c t s  mir rors  the  desc r ip t ions  of the  Pasika phase mater ia l  

described by Borden (1968a,6:12; 1975:56) from the  South Yale l o c a l i t y  

i n  the  Fraser  Canyon. Borden considers  t h e  Pasika mate r i a l  t o  d a t e  a s  

e a r l y  a s  11,000 t o  12,000 years. Such an t iqu i ty  has recent ly  been 

questioned by Mataon (1976 : 283) who c i t e s  pollen evidence a s  suggesting 

t h a t  the  pebble t o o l s  from the  Yale a r e a  a r e  somewhat less than 9,000 

years old. Pebble t o o l  complexes, however, do appear t o  have a very 
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e a r l y  and primari ly southern d i s t r i b u t i o n  i n  the  P a c i f i c  Northwest. 

Along the  southern coast  of B r i t i s h  Columbia they a r e  a c h a r a c t e r i s t i c  

f e a t u r e  of v i r t u a l l y  every ea r ly  c u l t u r a l  assemblage predating the  time 

of Chr i s t ,  p a r t i c u l a r l y  i n  the  Fraser  Valley and Gulf of Georgia regions 

(Borden 1968; Calvert 1970; LeClair 1976; Mitchell  1965, 1971a; Percy 

1974; Matson 1976; VonKrogh 1975). To the  nor th  however, such t o o l s  

a r e  not  a s  predominant. Matson (1976:283) po in t s  out  t h a t  a very d i f f -  

e r e n t  c u l t u r a l  complex is found i n  northern c o a s t a l  s i t e s  of comparable 

age t o  those pebble t o o l  producing s i t e s  on the  south coas t .  This is 

not  t o  say t h a t  pebble t o o l s  do not  e x i s t  i n  northern s i t e s ,  a s  indeed 

they do (Aclcerman 1968, 1974; Fladmark 1970; MacDonald 1968; Simonsen 1973), 

but  r a t h e r  i t  points  out  t h a t  they do not  appear i n  a s  high a frequency 

a s  i n  southern coas ta l  s i t e s .  

Pebble t o o l  complexes have a very widespread and e a r l y  d i s t r i -  

but ion  i n  many a reas  of the  New World (Kreiger 1964). They appear with 

leaf-shaped po in t s  and o ther  more general ized t o o l  forms such a s  retouched 

f l a k e s  and scrapers  i n  many of the  e a r l i e s t  c u l t u r a l  assemblages from 

the  intermontane a reas  of the  Columbia Plateau (Cressman 1960; But ler  

1961; Leonhardy and Rice 1970). Matson (1976) argues q u i t e  successful ly  

t h a t  the  basa l  component a t  the  Glenrose si te,  which is dated between 

8,500 and 5,500 B.P., represents  a c o a s t a l  v a r i a n t  of a general ized 

"Old Cordil leran" c u l t u r a l  pa t tern .  I n  support of t h i s  suggestion he 

c i t e s  t h e  predominance of pebble t o o l s  along with leaf-shaped po in t s  as 

d i s t ingu i sh ing  c h a r a c t e r i s t i c s .  Matson sees  t h i s  e a r l y  "old Cordi l le ran  

pat tern"  a s  being f a i r l y  widespread in the  P a c i f i c  Northwest p r i o r  t o  

5,000 B.P., with influences extending throughout the  Fraser  d e l t a  

and Gulf of Georgia area .  

Mitchel l ' s  (1971) syn thes i s  of t h e  prehis tory  of the  Gulf of 



Georgia o f fe red  a s i m i l a r  sugges t ion . In  t h a t  synthes is ,  Mitchell  

i d e n t i f i e d  an e a r l y  "Li th ic  Culture Type" which he f e l t  was ind ica t ive  

of the  i n i t i a l  s t a g e s  of c u l t u r a l  a c t i v i t y  i n  t h e  Gulf of Georgia p r i o r  

t o  5,000 B.P. The d i s t i n c t i v e  c h a r a c t e r i s t i c s  of t h a t  c u l t u r e  type were 

c i t e d  a s  medium t o  l a r g e  chipped s tone  po in t s  (genera l ly  leaf-shaped) 

accompanied by a wide v a r i e t y  of ("cobble") pebble tools .  After  5,000 

B.P. pebble too la  appear t o  drop i n  frequency throughout most of the  

southern inner  c o a s t a l  area.  However, they do p e r s i s t  a t  l e a s t  u n t i l  

t he  time of Chr i s t  and perhaps afterwards (Percy 1974; Von Krogh 1975). 

I n  summary, it appears t h a t  t h e  e a r l y  chipped s tone  assemblages 

recovered from Quatsino Sound represent  a regional  i n d u s t r i a l  complex, 

d i s t i n c t  from the  rest of the  assemblages s tud ied ,  ye t  perhaps c lose ly  

a f f i l i a t e d  with the  southern cu l tu res  of the  inner coas t .  This complex 

is r e f e r r e d  t o  a s  the  Pebble-spa11 t r a d i t i o n  and is  charac ter ized  by crude 

percussion-flaked pebble and spa11 t o o l s  a s  wel l  a s  leaf-shaped points .  

Typologically t h i s  t r a d i t i o n  appears t o  d a t e  p r i o r  t o  5,000 years  ago, 

and may extend back a s  f a r  a s  8,500 years  o r  perhaps e a r l i e r .  Unt i l  

such time a s  the re  a r e  cont ro l led  da tes  f o r  archaeological  d a t a  from the  

Quatsino Sound area ,  chronological pos i t ioning of the  pebble-spa11 

t r a d i t i o n  w i l l  have t o  remain t e n t a t i v e .  

Prepared Core-Flake Tradit ion:  

This t r a d i t i o n  is known from the  assemblages recovered i n  the  

Be l l a  Bella-Kwatna Bay region. It appears t o  be d i s t r i b u t e d  along t h e  

mainland and immediately adjacent  i s l ands  of the  nor th  c e n t r a l  coas t .  

Judging from the  desc r ip t ions  of t h e  chipped s tone  mate r i a l  from John- 

s tone  S t r a i t  (Mitchell  1971) i t  may a l s o  extend i n t o  t h a t  a r e a  a s  w e l l .  



Unfortunately there  is  no c l e a r  p ic tu re  from the  Northeast coast of 

Vancouver Is land t o  ind ica te  where t h a t  a r e a  stands with respect  t o  these  

e a r l y  t r a d i t i o n s .  Although Chapman's (1976) excavations a t  the  O'Connor 

s i te  yielded an e a r l y  chipped s tone  component, i t  was evidenced by only 

th ree  leaf-shaped points  and a s i n g l e  uniface. Such t r a i t s  could e a s i l y  

f i t  i n t o  e i t h e r  of the  i d e n t i f i e d  t r a d i t i o n s .  

The prepared core-flake t r a d i t i o n  i s  characterized by a complex 

of specia l ized  c u t t i n g  and scraping t o o l s  based on well-developed o r  

prepared cores and f l akes .  The majori ty of these  implements exh ib i t  

l i t t l e  o r  no o r i g i n a l  cor tex ,  a t r a i t  f a i r l y  d iagnost ic  of the  pebble- 

spa11 c l a s s e s  of a r t i f a c t s .  The production of useable f l a k e s  appears 

t o  have been the  f o c a l  point  of t h i s  t r a d i t i o n ,  with f l a k e s  and f l a k e  

t o o l s  represent ing  more than 87% of t h e  t o t a l  a r t i f a c t  inventory. This 

a l s o  c o n t r a s t s  with the  previously described pebble-spa11 t r a d i t i o n  

assemblages where only 2OZ of the  specimens were represented by f l a k e s  

and s p a l l s .  A number of bas ic  f l a k e  t o o l s  (notches, unifaces,  spurs ,  and 

u n i f a c i a l l y  edge modified f l akes )  have been i d e n t i f i e d .  Accompanying 

those t o o l s  a r e  a v a r i e t y  of heavier  chopping and scraping implements 

i n  t h e  form of u n i f a c i a l  and b i f a c i a l  core too l s .  These l a t t e r  implements 

i n  a l l  probabi l i ty  served the  same funct ions  a s  pebble too l s .  They a r e ,  

however, c l a s s i f i e d  separa te ly  here  because they a r e  a l l  based on well- 

developed cores a s  opposed t o  pebbles. 

The above descr ip t ion  omits t h e  var ious  a r t i f a c t s  c l a s s i f i e d  

under the  general  category of Bifaces. Those implements, although present  

i n  t h e  assemblages s tudied ,  a r e  f e l t  t o  be r ep resen ta t ive  of a r e l a t i v e l y  

late phgse of the  prepared core-flake t r a d i t i o n ,  and perhaps i n d i c a t i v e  

of southern o r  eas te rn  influences.  Carlson's  (1972) i n i t i a l  "Cathedral 

phase" designation is re ta ined here  f o r  t h i s  l a t e  manifestat ion of t h e  



107 

c e n t r a l  c o a s t  prepared core-f lake t r a d i t i o n .  B i f a c i a l  f l a k i n g  w a s  a t  no 

t i m e  a major a spec t  of t h e  prepared core- f lake  t r a d i t i o n ,  and i n  f a c t  l e s s  

t han  20% of t h e  a r t i f a c t s  exh ib i t ed  such a t r a i t .  The b a s i c  complement 

of a r t i f a c t s  descr ibed  f o r  t h e  prepared core- f lake  t r a d i t i o n  appear very  

e a r l y  i n  t h e  c e n t r a l  coas t  and a r e  a s s o c i a t e d  w i t h  t h e  b a s a l  component 

a t  Namu da ted  t o  between 7,000 and 3,000 B.C.  (Luebbers 1971; pers .obser-  

v a t i o n s ) .  Also a s soc i a t ed  wi th  t h e  e a r l y  Namu component is  a w e l l -  

developed microblade i ndus t ry ,  a f e a t u r e  only s c a r c e l y  represen ted  i n  

t h e  s tudy  assemblages by 2 broken microblades and a p o s s i b l e  core .  

Fladmark (1974) has  r e c e n t l y  i n d i c a t e d  t h a t  an Early Coast Micro- 

b l ade  Complex, cha rac t e r i zed  by a pauc i ty  of b i f a c i a l  f l a k i n g  and nea r  

absence of b i f a c i a l  p r o j e c t i l e  p o i n t s ,  was widespread throughout t h e  

no r the rn  coas t  n o r t h  of Johnstone S t r a i t  p r i o r  t o  3,000 B.C. S ince  t h e  

b a s i c  prepared core- f lake  t r a d i t i o n  is  considered t o  be  p re sen t  i n  t h e  

e a r l i e s t  component a t  Namu, a nor thern  coas t  a f f i l i a t i o n  i s  i n f e r r e d .  

The microblade i ndus t ry  on t h e  n o r t h  c o a s t ,  however, appears  t o  have 

faded sometime around 3,000 B.C.  I n  t h e  Namu sequence t h i s  d e c l i n e  was 

evidenced somewhat l a t e r  around 2,000 t o  2,500 B.C. (Luebbers 1971: 

109) and was succeeded by t h e  appearance of b i f a c i a l l y  f l aked  p o i n t s  i n  

g r e a t e r  frequency. Although a few b i f a c e s  were recorded from t h e  P r i n c e  

Rupert Harbour a r e a  (Carlson 1973; MacDonald 1968),  t h e r e  does n o t  

appear t o  be  a comparable i n c r e a s e  i n  t h e  frequency of such implements 

throughout t h e  gene ra l  nor thern  coas t  a r e a .  Th i s  may sugges t  t h e  poss i -  

b i l i t y  of i n t e r i o r  o r  sou th  coas t  i n f luences  i n  t h e  l a t e r  component of 

t h e  prepared core- f lake  i ndus t ry  represen ted  by t h e  s tudy  assemblages. 

Such in f luences ,  however, a r e  no t  considered t o  have overshadowed t h e  

b a s i c  nor thern  a f f i l i a t i o n  of t h e  prepared core- f lake  t r a d i t i o n .  
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During the  course of in tens ive  s i t e  surveying along the  coast  of 

Moresby I s l and  i n  1975, Hobler (1976) discovered a few beach s i t e s  exhibi t -  

ing s i m i l a r  c h a r a c t e r i s t i c s  t o  those of the  Cathedral phase described i n  

Chapter 111. A r t i f a c t  assemblages from those s i t e s  e s s e n t i a l l y  dupl ica ted  

the  Cathedral  phase mater ia l ,  with t h e  exception t h a t  they lacked b i faces .  

The c h a r a c t e r i s t i c  f e a t u r e  of those assemblages, according t o  Hobler (1976: 

8),  "is a prepared core and f l a k e  technology s t rongly  reminiscent of the  

Leva l lo i s  technique of the  Old World". Hobler considers  the  ma te r i a l  t o  

b e  very e a r l y  and suggests a pre-8,000 B.C. t i m e  period based on l o c a l  

sea-level  f luc tua t ions .  I f  t h a t  t i m e  es t imate  is cor rec t  the  Char lo t te  

ma te r i a l  would appreciably pre-date a l l  of the  prepared core-flake trad-  

i t i o n  mate r i a l  from the  c e n t r a l  coast  and might suggest an ea r ly  northern 

source. Whether o r  not Hobler 's da t ing  is  va l ida ted  w i l l  have t o  await 

f u t u r e  research.  I n  any case ,  very c l o s e  r e l a t i o n s h i p s  between h i s  

ma te r i a l  and the  bas ic  prepared core-flake t r a d i t i o n  evidenced on the  

c e n t r a l  coas t  a r e  c l ea r .  

The prepared core-flake t r a d i t i o n  the re fo re  is seen a s  a bas ic  

t o o l  complex, comprised of a predominance of u n i f a c i a l l y  edge-modified 

f l a k e s ,  accompanied by notches, spurs ,  unifaces a s  well  as heavier  uni- 

f a c i a l l y  f laked (and t o  a l e s s e r  ex ten t ,  b i f a c i a l l y  f laked) core tools .  

This t r a d i t i o n  is represented by two f a i r l y  d i s t i n c t i v e  phases: (1) an 

e a r l y  Namu phase dat ing  from 7,000 t o  4,000 B.C. ,  which is charac ter ized  

by the  addi t ion  of a well-developed microblade industry t o  t h e  b a s i c  t o o l  

complex, and (2) a l a t e r  Cathedral phase dat ing  from 4,000 t o  1,000 B.C. 

i n  which t h e  microblade industry which was c h a r a c t e r i s t i c  of the  e a r l i e r  

phase disappears and an increase  i n  b i f a c f a l  f l ak ing  is  apparent.  

I n  h i s  recent  d iscuss ion on t h e  o r i g i n s  of Northwest Coast 
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cu l tu re ,  Borden (1975) hypothesized that the  e a r l y  northern microblade 

complex is  i n d i c a t i v e  of the  i n i t i a l  set t lement of the  northern coast by 

people a s soc ia ted  with an 'Early Boreal ~ r a d i t i o n '  of which the  character- 

i s t i c  f e a t u r e  is the  presence of a well-developed microblade industry.  

Borden sees  t h i s  t r a d i t i o n  a s  having o r ig ina ted  i n  Eurasia and Greater 

Beringia during t h e  upper P a l e o l i t h i c  and e a r l y  Mesolithic, and having 

spread quickly from there  i n t o  northwestern North America immediately 

following deglac ia t ion .  Namu, according t o  Borden (1975:101), present ly  

r ep resen t s  "the most southern known outpost  of Early Boreal expansion". 

Borden f u r t h e r  suggests  t h a t  a separa te  e a r l y  set t lement 

occurred on t h e  southern coas t ,  immediately following the  r e t r e a t  of the  

Fraser  g lac ia t ion .  This set t lement saw the  expansion of a d i s t i n c t i v e  

southeastern i n t e r i o r  'Proto Western Trad i t ion1 ,  charac ter ized  by the  

presence of a crudely percussion-flaked pebble t o o l  complex which included 

the  d i s t i n c t i v e  leaf-shaped po in t ,  i n t o  the  a rea  from the  I n t e r i o r  Plateau.  

That t r a d i t i o n  can be seen a s  incorporat ing Matson's (1976) "Old Cor- 

d i l l e r a n  Component", Mitchel l ' s  (1971) "Early L i t h i c  Culture Type" and 

the  previously i d e n t i f i e d  'pebble-spa11 t r a d i t i o n ' .  Borden sees  these  

"Proto Western" groups a s  having come i n t o  contac t  with the  ea r ly  Boreal 

peoples i n  the  Johnstone S t r a i t  region sometime p r i o r  t o  3,000 B.C. 

A mutual shar ing  of technological  adapta t ions  subsequently brought some 

spec ia l i zed  f i s h i n g  p r a c t i c e s  t o  t h e  south coas t ,  and severa l  techno- 

l o g i c a l  t r a i t s  pe r t inen t  t o  the  manufacture of t e r r e s t r i a l  hunting imple- 

ments ( i . e .  b i f a c i a l  f l ak ing)  t o  t h e  northern coas t .  

, The northern microblade t r a d i t i o n  (included i n  t h e  ' ea r ly  boreal  

t r a d i t i o n ' )  has been discussed by many scholars  (Ackerman 1968, 1974; 

Borden 1968, 1975; Fladmark 1971a, 1974 ; Morlan 1970; Sanger 1968,1970) 

the re fo re  no d e t a i l e d  desc r ip t ion  of i t  w i l l  be of fered  here. This 



Microblade t r a d i t i o n  is c l e a r l y  e a r l y  i n  northwestern North America 

b u t  i t s  r e l a t i o n s h i p  wi th  the  Namu phase of t h e  prepared core-f lake 

t r a d i t i o n  is not  f u l l y  understood. The presence of a well-developed 

microblade indus t ry  i n  t he  Namu phase may indeed r e f l e c t  a c o a s t a l  

man i f e s t a t ion  of t h e  nor thern  microblade t r a d i t i o n ,  however i t  may 

a l s o  r e f l e c t  a co-occurrence of two d i s t i n c t  t r a d i t i o n s  ( i . e .  

prepared core-f lake and nor thern  microblade) .  A t  p r e sen t  i t  has  no t  

been e s t a b l i s h e d  whether t h e  nor thern  microblade t r a d i t i o n  is  a c t u a l l y  

earlier than t h e  prepared core- f lake  t r a d i t i o n .  The e a r l y  micro- 

b l ade  indus t ry  of t he  Namu phase may a l s o  simply r e f l e c t  a spec i a l -  

i z a t i o n  wi th in  t h e  o v e r a l l  prepared core-f lake t r a d i t i o n ,  and as 

such may have been indigenous o r  a t  l e a s t  c o a s t a l  development which 

w a s  independent of t h e  i n t e r i o r  no r the rn  microblade t r a d i t i o n .  

Ackerman (i968) recorded a number of s i m i l a r i t i e s  between t h e  

m a t e r i a l  from t h e  e a r l y  component a t  Ground Hog Bay (ca.  8,000 B.C.) 

and a r t i f a c t s  recovered along t h e  P a c i f i c  Coast of A s i a ,  inc luding  

much of t h e  e a r l y  m a t e r i a l  known from Aus t r a l i a .  He a l s o  recorded 

t h e  e a r l y  appearance of microblades i n  Japan a t  12,300'700 B. C.' 

(1968:76). Although not  proposing d i r e c t  ties between t h e  e a r l y  

Alaskan m a t e r i a l  and t h a t  from t h e  e a s t  A s i a t i c  Coast,  he does l e a v e  

one wi th  t h e  impression t h a t  an u l t i m a t e  Asian o r i g i n  f o r  t h e  e a r l y  

microblade indus t ry  on t h e  Northwest coas t  is poss ib le .  During t h e  

meetings of t h e  13th  P a c i f i c  Sciences Congress he ld  i n  Vancouver, 

Rhys Jones (pers .  comm.) noted t h a t ,  without  t h e  b i f a c e s ,  t h e  

Cathedra l  phase assemblages would "dupl ica te  any l i t h i c  assemblage 

from t h e  Western Desert  i n  A u s t r a l i a  p r i o r  t o  8,000 B.C.". The 



e a r l y  Aus t r a l i an  m a t e r i a l  is seen a s  having u l t i m a t e  l i n k s  wi th  t h e  

Chopper Chopping Tool T rad i t i on  of Asia. Such a l i n k  is c e r t a i n l y  

no t  impossible ,  f o r  t h e  e a r l y  l i t h i c  c u l t u r e s  of t h e  Northwest Coast 

a s  wel l .  One must not  r u l e  out  t h e  p o s s i b i l i t y  t h a t  "when more 

information becomes known ... s p e c i f i c  s i m i l a r i t i e s  between e a r l y  

c u l t u r e s  t h e r e  and our  own i n i t i a l  c o a s t a l  occupat ion w i l l  be  found" 

(Hobler and Carlson 1974 : 5) . 



Sununary of Conclusions: 

It seems clear from the foregoing analysis that chipped stone 

industries in the central coast do represent a horizon marker segregating 

relatively early cultures with such a technology from later ones which 

employed pecking and grinding as the primary techniques in lithic tool 

manufacture. The shift from chipped to ground and pecked stone seems to 

have been virtually completed in the central coast by 1,000 B.C. This 

suggests that the ethnographic Kwakiutl pattern recorded by Boas in which 

stone chipping was characteristically absent from standard lithic tool 

manufacturing techniques, extends back only 3,000 years into the prehistory 

of the central coast. 

Two distinctive technological traditions were identified from 

the chipped stone assemblages studied. The pebble-spa11 tradition 

identified among the material from the Quatsino Sound area of northwestern 

Vancouver Island was characterized by crude percussion flaked pebble and 

spa11 tools and medium to large sized leaf-shaped points. No firm dating 

is available for that tradition, however fairly clear southern affilia- 

tions suggest a time period predating 3,000 B.C. and possibly extending 

back as far as 6,500 or even 9,000 B.C. The second tradition identified 

was a prepared core-flake tradition characterized by a wide variety of 

specialized cutting and scraping implements based on well-developed cores 

and flakes. Two phases of this tradition were noted: an early Namu phase 

characterized by the presence of a well-developed microblade industry 

accompanying the standard tool complex outlined above, and a later 

Cathedral phase, lacking the microblade industry and exhibiting a higher 

frequency of bifacially flaked points. The Namu phase, dating from about 



7,000 B.C. t o  approximately 4,000 B . C .  may u l t i m a t e l y  have t i e s  with t h e  

P a c i f i c  coas t  of Asia ,  o r  may r e f l e c t  a  c o a s t a l  man i f e s t a t ion  of t h e  

no r the rn  microblade t r a d i t i o n  of northwestern North America; i t  w i l l  

r e q u i r e  much more research  i n  t h e  a r e a  t o  e s t a b l i s h  c u l t u r a l  a f f i l i a t i o n s  

more c l e a r l y .  The Cathedral  phase, however, d a t e s  t o  a t ime period 

between 4,000 B.C.  and 1,000 B.C.  and is  cha rac t e r i zed  by t h e  disap- 

pearance of t h e  e a r l i e r  microblade indus t ry  and an inc rease  i n  t h e  

frequency of b i f a c i a l l y  f l aked  implements, e s p e c i a l l y  po in t s .  This  

lat ter t ra i t  s t r o n g l y  sugges ts  e i t h e r  i n t e r i o r  o r  south coas t  i n f luences  

o r  perhaps both.  F igure  39 i l l u s t r a t e s  t h e  c o r r e l a t i o n  of t hese  e a r l y  

chipped s tone  t r a d i t i o n s  from t h e  c e n t r a l  coas t  w i th  previous ly  

e s t a b l i s h e d  c u l t u r a l  h i s t o r i c a l  sequences ou t l i ned  f o r  t h e  no r th  c e n t r a l  

coas t  by Hobler and Carlson (1974). 

Future  Research: 

It is evident  from t h e  r e s u l t s  of t h e  foregoing a n a l y s i s  t h a t  

much more r e sea rch  w i l l  be requi red  i n  t h e  c e n t r a l  coas t  be fo re  any we l l  

def ined c u l t u r a l / h i s t o r i c a l  sequence can be worked out  f o r  t h e  a rea .  I n  

a n t i c i p a t i o n  of such research ,  I would l i k e  t o  b r i e f l y  d i s c u s s  a few 

thoughts which have occurred t o  me dur ing  t h e  w r i t i n g  of t h i s  t h e s i s .  

Some a r e  more d i r e c t l y  p e r t i n e n t  t o  t h e  r e sea rch  d a t a  than o t h e r s ,  y e t  

a l l  r e l a t e  i n  one way o r  another  t o  f u t u r e  r e sea rch  i n  t h e  c e n t r a l  coas t  

a r e a  p a r t i c u l a r l y  and t o  t h e  Northwest coas t  i n  genera l .  

During t h e  d i scuss ion  i n  Chapter 111 concerning t h e  beach s i t e s ,  

I ou t l i ned  t h r e e  hypo the t i ca l  explana t ions  f o r  t hose  s i t e s  which had 

been proposed by Carlson and Hobler (1976); they r ep re sen t  (1) l i t h i c  
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q u a r r i e s ,  ( 2 )  o l d  h a b i t a t i o n a l  s i t e s  washed o u t  by r i s i n g  s e a  l e v e l s ,  

and ( 3 )  b o t h  of t h e  above.  Given o n l y  t h o s e  t h r e e  a l t e r n a t i v e s ,  i t  was 

concluded t h a t  t h e  l a s t  w a s  pe rhaps  t h e  most a c c e p t a b l e ,  however such  

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

o f f e r  my own p e r s o n a l  v i e w p o i n t s ,  I would s u g g e s t  t h a t  t h e  u l t i m a t e  

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

above. Some of t h e s e  s i t e s  may r e p r e s e n t  b r i e f  s t o p - o v e r s ,  where 

emergency r e p a i r s  on broken o r  l e a k y  w a t e r c r a f t  were  c a r r i e d  o u t .  There  

have been many i n s t a n c e s  today i n  which commerical  f i she rmen  have p u l l e d  

i n t o  a  s m a l l  cove o r  bay t o  make r e p a i r s  on t h e i r  b o a t s  o r  t o  r e p l a c e  

broken s t a b i l i z i n g  p o l e s .  I f  they  had been r e l i a n t  on chipped s t o n e  

technology t o  g e t  t h e  j o b  done,  t h e y  would have p robab ly  manufactured 

t h e i r  t o o l s  on t h e  s p o t .  There  is  a l s o  t h e  p o s s i b i l i t y  t h a t  some of 

t h e s e  s i t e s  may r e p r e s e n t  o t h e r  t y p e s  of procurement c e n t e r s  t h a n  s imply 

l i t h i c  q u a r r i e s .  Many of  t h e  s i t e s ,  e s p e c i a l l y  t h o s e  from Qua t s ino  Sound 

which a r e  c h a r a c t e r i z e d  by a  h i g h  predominance of l a r g e  heavy chopping 

and s c r a p i n g  t o o l s ,  may s imply r e p r e s e n t  wood-procurement c e n t e r s  

analogous  t o  modernday l o g g i n g  camps. The t r u e  n a t u r e  of  t h e s e  s i t e s  

/ 
t h e r e f o r e  i s  c l e a r l y  n o t  w e l l  unders tood .  I n  c o n s i d e r a t i o n  of t h e  un- 

c e r t a i n t y  s u r r o u n d i n g  t h e  n a t u r e  of t h e s e  s i t e s ,  I would l i k e  t o  o f f e r  

a  number of  s u g g e s t i o n s  f o r  f u t u r e  i n v e s t i g a t i o n s  which may produce 

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

( 1 )  i n t e n s i v e  s y s t e m a t i c  c o l l e c t i o n s  from some of  t h e s e  s i t e s  

w i t h  good l o c a t i o n a l  p roven ience  on a l l  a r t i f a c t s  may y i e l d  i n f o r m a t i o n  

p e r t i n e n t  t o  s p e c i f i c  beach e r o s i o n a l  p r o c e s s e s  and how they  a f f e c t  t h e  

d i s t r i b u t i o n  of  a r t i f a c t s  ( i . e .  a r e  t h e  l a r g e r  and h e a v i e r  m a t e r i a l s  



higher  on t h e  beach, lower,  o r  a r e  a l l  m a t e r i a l s  uniformly d i s t r i b u t e d ? ) .  

Such d a t a  may i n  t u r n  y i e l d  some i n s i g h t s  i n t o  why c e r t a i n  a r t i f a c t s  

a r e  p re sen t  whi le  o t h e r s  a r e  no t .  

(2)  i t  would a l s o  be use fu l  t o  s i n k  a t e s t - p i t  i n t o  t h e  a c t u a l  

beach i t s e l f  on some of t h e s e  s i t e s ,  t o  t e s t  f o r  undisturbed d e p o s i t s  

beneath t h e  beach g rave l s .  I f ,  indeed, t h e s e  s i t e s  were h a b i t a t i o n  s i t e s  

occupied during a period of reduced sea- leve l ,  t h e r e  may be t h e  possi-  

b i l i t y  t h a t  some remnants of t h e  o r i g i n a l  d e p o s i t s  have remained under 

t h e  beach g rave l s .  

(3) i t  might a l s o  be u s e f u l  t o  t e s t  t h e  backing s h o r e l i n e  of 

s e v e r a l  of t h e s e  s i t e s ,  e s p e c i a l l y  those  wi th  no a s soc i a t ed  midden 

depos i t s .  Since t h e  proposed t i m e  span a s soc i a t ed  wi th  t h e s e  s i t e s  

extends t o  t h e  t ime when middens f i r s t  appear (ca.  8,000 B.C. (Fladmark 

1974)) t h e s e  may be remnant c u l t u r a l  d e p o s i t s  a t  p resent  undetected.  

Turning now t o  those  gene ra l  a s p e c t s  of c o a s t a l  archaeology, 

I would l i k e  t o  conclude by r e s t a t i n g  an observa t ion  which has been 

previous ly  made by a number of c o a s t a l  r e s e a r c h e r s ,  most no tab ly  Fladmark 

(1974), Larsen (1971), and Retherford (1972): pas t  sea- leve l  f l u c t u a t i o n s  
/ 

have had extremely s i g n i f i c a n t  e f f e c t s  upon p a s t  s e t t l emen t  p a t t e r n s  

along t h e  coas t .  It is imperat ive,  I f e e l ,  t h a t  f u t u r e  r e sea rche r s  

ga in  an  apprec i a t ion  of t h i s  f a c t  be fo re  any c l e a r  understanding of 

c o a s t a l  archaeology i n  genera l  can be  a t t a i n e d .  A s  we have seen,  t h e  

a r chaeo log ica l  evidence p e r t i n e n t  t o  a f a i r l y  lengthy  per iod  of c e n t r a l  

coas t  p r e h i s t o r y  ( i . e .  4,000 - ca.  1,000 B.C.) is p re sen t ly  i n  a s t a t e  of 

p a r t i a l  submergence wi th  r e spec t  t o  t h e  p re sen t  sea- level .  On t h e  o t h e r  

hand, d a t a  r e l e v a n t  t o  even e a r l i e r  c u l t u r a l  a c t i v i t y  (pre-5,000 B.C.) 



w i l l ,  i n  a l l  l i k e l i h o o d ,  be found we l l  above t h e  present  shore- l ine .  

i n  a s s o c i a t i o n  wi th  r a i s ed  beach t e r r a c e s .  

Sea-level f l u c t u a t i o n s ,  however, have i n  no way been uniform 

a long  t h e  Northwest Coast i n  genera l .  Where a per iod of r e l a t i v e l y  

lower sea- leve ls  on t h e  c e n t r a l  coas t  has  been i n  e f f e c t  f o r  much of t h e  

l a s t  7,000 yea r s ,  land-sea r e l a t i o n s h i p s  i n  t h e  Gulf of Georgia and Puget 

Sound r eg ions  have been r e l a t i v e l y  s t a b l e  f o r  t h e  pas t  5,000 years .  

This  southern  reg ion ,  however, experienced a comparable per iod of 

r e l a t i v e l y  reduced sea- leve ls  somewhat e a r l i e r ,  between 8,000 and 3,000 

B.C. The importance of t h i s  major s h i f t  i n  s ea - l eve l s  wi th  r e spec t  t o  

t h e  l o c a l  archaeology of t h e  Gulf of Georgia and Puget Sound reg ion  was 

pointed out  a s  e a r l y  a s  1971 by C u r t i s  Larsen i n  h i s  t h e s i s  concerning t h e  

r e l a t i o n s h i p s  of r e l a t i v e  sea- leve l  change t o  s o c i a l  change i n  t h e  pre- 

h i s t o r y  of Birch Bay. 

While both t h e  c e n t r a l  coas t  and southern inner  c o a s t a l  a r e a s  

have experienced major per iods  of reduced r e l a t i v e  sea- leve ls  w i th in  t h e  

pas t  10,000 yea r s ,  t h e  North Coast reg ion  has not .  I n  t h a t  reg ion  land- 

s e a  r e l a t i o n s h i p s  have been cha rac t e r i zed  by con t inua l ly  h igher  s ea - l eve l s  

/ 
r e l a t i v e  t o  t h e  present  s tand  from l a t e  P l e i s tocene  t imes u n t i l  t h e  

present  day. This  b r i e f  overview has  at tempted t o  demonstrate some of 

t h e  s i g n i f i c a n t  d i f f e r e n c e s  which e x i s t  between r e l a t i v e l y  broad r eg ions  

of t h e  coas t  wi th  r e spec t  t o  p a s t  sea- leve l  changes. It must be  kept  

i n  mind t h a t  even more l o c a l i z e d  d i f f e r e n c e s  may e x i s t  w i t h i n  each of 

t h e  r eg ions  d iscussed ,  f u r t h e r  complicat ing t h e  a r chaeo log ica l  p i c t u r e .  

In t h i s  r e s p e c t ,  I would suggest t h a t  f u t u r e  research  along t h e  North- 



west Coast should attempt to include glacial geological studies to 

help elucidate localized variations in past sea-level fluctuations 

particular to specific areas of study. 
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