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ABSTRACT 

The present work examines the history of the 

development of West Indian lithic research and proposes a 

new classificatory mechanism for West Indian flaked stone 

tool analysis based on technological process. Precolumbian 

flaked stone assemblages in the Caribbean have been 

classified in the past using continental models of hunting 

and gathering societies and stylistic variation in the 

artifacts has been used to explain cultural variation among 

early precolumbian periods. Samples of lithic assemblages 

from Cuba, Jamaica, Haiti, the Dominican Republic, Puerto 

Rico and the Virgin Islands are the materials used in the 

present research. The effect of raw material on stylistic 

variabiltiy is shown using paradigms and demonstrates the 

applicability of this analytical method to West Indian 

assemblages. The work is a methodological study in the 

applicability of this analytical scheme and demonstrates 

some of the non-cultural variables which affect these 

island assemblages. 
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C H A PTER 1 

I NTRODUCT ION 

Pro b l e m  S tat e m e n t  

Flaked s tone art i facts i n  t h e  archae o l og i ca l  r e c ord o f  

t h e  i s lands o f  t h e  Cari b b ean1 have c o n s t i t u t e d  t h e  bas i s  

for c u l t ural d i f f e r e n t iat i o n  o f  t h e  earl i e s t  i n ha b i tants o f  

t h e  W e s t  I nd ie s . Over t h e  y ears , r e s ea r c h e r s  have 

c las s i f i e d  Car i b bean l i t h i c  as s e m b lages in s t y l i s t i c  t er m s , 

i n  order t o  d e m o n s t rate c u l t ura l d i f fe r e n c e s  i n  t h e s e  

p r e co l um b ia n  as s e m b lages bas e d  on art i fa c t  t yp e s . T h e s e  

d i f f erences may , however ,  r ef l ec t  n o  m o r e  t han 

t e c h n o l og i ca l  l i m i ta t i o n s  i n h e r e n t  in the raw mate r ia l s  a t  

han d . 

Fundamental ana l y t i ca l  q ue s t i on s  w h i c h  n e e d  t o  b e  

add r e s s e d  i n  order t o  u n de r s tand w h e t h e r  o r  n o t  c u l t u ra l  

d i ff e re n c es e x i s t  concern: < 1 )  t h e  recogn i t i o n  o f  t h e  

l i th i c  r e s o ur c e s  a v a i lab l e  t o  p e o p l e s  i n  t h e s e  i nd i v i d ual 

i sland b i os p h ere s ; and (2) t h e  acqu i s i ti o n  a n d / or 

d e v e l o p m e n t  o f  t e c h n o l o g i ca l  s k i l ls necessary t o  e x p l o i t  

t ha t  e n v i r o n m e n t . What has b e e n  i n t er pre t e d  p re v i o u s l y  a s  

s t y l i s t i c  var iat i o n  r e f l e c t i ng c u l t ural-c hron o l og i ca l  

var iant s, i s ,  q u i te pos s i b l y ,  t h e  r e s u l t  o f  c u l tu ra l l y  

1 Spec i f i ca l l y  t h e  Grea ter a n d  L e s s e r  A n t i l l es w h i ch 
h e r e i n  w i l l  a l s o  be r e f e rred to c o l l e ct i v e l y  a s  t h e  W e s t  
I n d i e s  or A n t i l l e s . 
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c o n te mpor a r y  groups ( a t s i m i l a r  s oc i o - cu l tu r a l  s t ages of 

d e v e l op me n t ) s ha r i ng s i m i l a r  l i fe wa y s , yet p r o d u c i n g  

" d i ff e r en t " a s s e m b l a ge s  a s  a r e s u l t  o f  r a w  r e s o u rce 

m a t e r i a l o f  v a r i a b l e  q u a l i t y . 

From a b out 1 9 5 0  b . p .  o n w a r d s , t h e  a r c h a e o l o g i c a l  

r e co rd o f  t h e  W e s t  I nd i e s  i n d i cates t h a t  a g r i c u l t u r a l  

groups m i grated nor thward i n to t h e  L e s s e r  a n d  G r e a t e r  

A n t i l l e s  f r o m  n o r t h e r n  S o u t h  A m e r i c a . T h e y  b r o u g h t  w i th 

them c e r a m i c s , a g r i c u l t u r a l  p r a c t i c e s  a n d  a f u l l y  d e v e l oped 

c u l t u r a l  a s s e mb l ag e  new t o  t h e  W e s t  I nd i es . T h e  f i r s t  

a g r i c u l t u r a l  groups a r e  k n o w n  a s  t h e  S a l a d o i d s . T h e y  

e v o l ved a n d  proba b l y  i n ter m i x e d  w i t h  s ub s e q u e n t  m i g r a t i on s  

t o  eventua l l y f o r m  t h e  T a i n o  I nd ia n s  e n c o u n t ered b y  

C o l u m bu s  o n  h i s  voyage to t h e  New Wor l d . T h e  b a s i s  f o r  

t h i s  h i s to r i c a l  r ec o r d  h a s  b e e n  p r i n c i p a l l y  d e v e l op e d  b y  

t r a c i ng ceram ic t ra i ts i n  t h e  a r c h a e o l o g i c a l  record . 

The e v i de nce a n d  c u l t u r a l  h i s to r y  o f  t h e  W e s t  I nd i es 

for the i n h a b i t a n t s  o f  t h e  isl a n d s  p r i o r  to a p p r o x i m a t e l y  

1 9 5 0  b . p .  i s  n o t  a s  c le a r l y  d e v e l oped a s  i s  t h a t  o f  t h e  

pos t - C h r i s t i a n  e r a . I n  l a rge p a r t , t h e  p ro b l e m  w i t h  t h e  

i de n t i f i c a t i o n  a n d  h i s to r i c a l  r e co n s truct i o n  o f  t h e s e  e a r l y  

i n ha b i t a n t s  i s  founded o n  t h e  o f t e n  contr a d i c to r y  a n d  

n e b u l ous i d en t i f i c a t i on o f  the p r i n c ip a l  r e m a i n s  o f  t h e s e  

groups . S i n c e  stone too l s  o f te n  c o n s t i t u t e  t h e  p r i m a r y  

artifactual record f o r  these s i t e s , t h e i r  proper 

i d e n t if ica t io n  and a n al ys is are fund a m e n t a l  in the 
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recon s t r u c t i on of t h e  e a r l i e s t  h i s to r i c a l  r e c o r d s  f o r  t h e  

h a b i ta t i on o f  t h e s e  i s l a n d s . A l though t h e s e  e a r l y  

i nh a b i t an t s  a r e  b e l i eved to h a v e  b e e n  hunters a n d  

g a t h e re r s , t h e  b a s i s  f o r  t h e s e  a r g u m e n ts h a v e  r e l i ed m o r e  

o n  c o n t i n e n t a l  a n a l o g i e s  t h a n  on i n t e ns i ve a n a l y s i s  of t h e  

s i t e s  t h e m s e l v e s . The c u l t u r a l  c h r o n o l o g i c a l  a s s o c i a ti o n s  

f o r  e a r l y  h a b i t a t i o n  s i t e s  i n  t h e  W e s t  I n d i e s  h a v e  b e e n  

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

m a t e r i a l  has b e e n  f l aked s to n e  a r t i f acts c l a s s i f i e d  u s i ng 

Eu ropean a n d/or North Amer i c a n  t y p o l o g i e s . T h e  n e e d  t o  

d e v e l op a W e s t  I n d i a n  typol ogy i s  s e e n  as e s s en t i a l  i n  

u n d e r s t a n d i n g  t h e  p r e - c e r a m i c  s i t e s  o f  t h e  C ar i bb ea n . 

I t  i s  i mp o r t a n t  to recogn i ze t h a t  t h e  prod u c t i o n  o f  

f l a ke d  s to n e  t o o l s  requ i r e s  a proc e s s  o f  l i t h i c  r e d u c t i o n  

e x c l u s i v e l y . That i s  to s ay , a l l  f l a k ed s t on e  t o o l s  

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

c o n s t a n t l y  i n  a n y  f l aked s to n e  m a n u f a c t u r i n g  p r o ce s s . 

r e d u c t i o n  proces s , t h e  t e c h n o lo g i c a l  s teps t a k e n  i n  

r e d u c i n g  t h e  i n i t i a l  m a s s  a r e  nor m a l l y  o b s e r v a b l e  a n d  

m ea s u r a b l e  e l e m e n t s  o n  s to n e  a r t i f a c t s . U n l i ke t h e  

As a 

product i o n  o f  c e r a m i c  a rt i fa c t s , i n  w h i c h  t h e  m ed i u m  i s  

p l a s t i c  a n d  c a n  be ad ded t o  o r  r e d u c e d , s t o n e  c a n  o n ly be 

reduced . I t  i s  a l s o  reasona b l e  t o  a c cept t h a t  t h e  n a t ure 

of t h e  r a w  m a t e r i a l  i t s e l f  ( t o  a l e s s e r  o r  greater d e g ree) 

i s  a de l i m i t i n g  f a c t o r  i n  t ho p r o d u c t i o n  p r o c e s s. 
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I n  t h e  deve l opment o f  a n  a n a l y t i c  s cheme f o r  f l a ked 

s to n e  too l s , the m a t er i a l  from w h i c h  a tool i s  m a d e  m a y  be 

as i mport a n t  a mode a s  a r e  t h e  f l a k i ng a t t r i b u t e s  of the 

o b j ect . That t here was a s e l e c t i ve p r oc e s s  t a k i n g  p l a ce i n  

t h e  deter m i n a t i o n  o f  t h e  r a w  m a t e r i a l  i s  poten t i a l ly 

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

as w e l l  as i n t r a - i s l an d  bas i s . T h e  a v a i l a b i l i t y  of a 

h i gh e r  or l ow e r  qu a l i ty o f  r a w  m a t e r i a l  m a y  h a v e  been a 

geographica l l y  d e t e r m i n i s t i c  factor w h i c h a ff e ct ed t h e  

u l t i mate morp h o l ogy of a l i t h i c  a s s e m b lage a s  m u c h  a s  

cu l tu ra l ,  o r  t i me / s pa c e  v a r i ances . 

A lt h o u g h  t h e  poten t i a l  effects of v a r i a b l e  l i th i c  r a w  

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

a u t hors < C r u x e n t  a n d  R o u s e  1 9 6 9 ; P a n te l  1 9 7 7 a ) i t  h a s  not 

b e e n  incorporated i n to any o f  the a n a l y t i c  s c h e m e s  used to 

d a t e  for W e s t  I nd i a n  l i t h i cs . Part l y  for t h i s  r e a s o n , the 

a n a l ys e s  in t h i s  work were d e v e l o pe d . T h i s  i s  a 

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

e v i dence a r e  a n a l y ze d  w i t h o u t  cons i d e r a t i o n  o f  f u nc t i on , 

e i ther i ntended o r  r e a l i z ed . 

The development of groups a l on g  a con t i n u u m  f ro m  

h u n t e rs a n d  g a t h e r e r s  to t h a t  o f  s ed e n t a ry a g r i c u l t u r a l i s t s  

s h o u l d  b e  r e f l ected i n  the a r c h a eo l o g i c a l r e c o r d  i n  v a r i o u s  

ways . Whether o r  n o t  stone too l s  •evol ved" c o m m e n s u r a te 

w i t h  the degree o f  c u l tura l  devel opmen t ,  or w h e t h e r  t h ey 

r e m a i ned r e l a t i v e l y  " s ta t i c "  i n  t h e i r  form a n d / o r  f u n c t ion 
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i n  t h e  i s l a nds o f  t h e  Ca r i bbea n i s  p resen t l y  a n  u n k n own. 

T here i s  a need to ex a m i ne t he ques t i on of whet her f l a ked 

s to n e  tec h n o l og y  c h a nged t h r o ugh t i me i n  t h e  i s l a nd s  o r , a s  

a res u l t  o f  i t  bei ng s o  f u nd a m en t a l l y  r o o ted i n  ba s i c  

e xp l oit a t i ve p a t ter n s  t h a t  p e r s i s ted t h r o ug h  t i me, rem a i ned 

u n c h a nged t h r o ugh o u t  t he p rec o l u mb i a n  p e r i od. T h o ug h  t he 

i n t r odu c t i o n  o f  g r o u nd s t one i s  c o m m o n l y  seen i n  t h e  

Ca r i bbea n  a s  a n  i nd i c a to r  o f  a t r a n s i t i o n  f r o m  a p o or l y  

def i ned p recer a m i c  t o  a m o re c lea r l y  def i ned A r ch a i c  

per i o d ,  t here i s  a l i m i ted u nder s t a nd i ng o f  f l a ked s t o ne 

t o o l  tec h n o l ogy a nd i t s  deve l o p men t even t h r o ugh s u bsequent 

c er a m i c per i ods. 

S t y l e  a nd s t y l i s t i c  v a r i a t i o n  h a s  been c o n s i dered a 

f u ndamen t a l  i ndi c a t o r  of c u l t u r a l  v a r i a t i o n  i n  Wes t I nd i a n  

a r c h aeo l ogy. The c o n cep t of "s t y l e" h a s  been e x t en s i ve l y  

deb a ted i n  a r c h aeo l ogy, a nd t h e  m o s t  c o m p rehen s i ve 

d i s c u s s i o n s  h a ve been gener a t ed by a u t h o r s  s u c h  a s  D u n nel l 

( 1 978 ) a n d  S a c k e t t  < 1 986, 1 985, 1 982 ) .  

D u n nel l d i f feren t i a tes s t y le f r o m  f u n c t i on. H e  s ees 

s t y le as a r andom s et of c u lt u r a l  o c c u r rences t h r o ugh time 

a nd s pace <"stochastic" ) .  He sees f u n ctio n  a s  bei ng 

i n tegra l l y  rel a ted wit h  the er1v i r o n men t, a nd s o mewh a t  

ev o l u t i o n a r y, (a k i nd of "surv i v a l  o f  t he f i t tes t" ) 

< D u n nel l 1978 ) .  He sees sty le a n d  f u n c t i o n  a s  t o t a l l y  

i n dependent: 

Expla n a t ions o f  s ty l i s tic p heno mena w i l l  be f o u n d  i n  

s toch a s t i c proces ses and devices s u c h  a s  M a r k o v  
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cha i ns ; styles w i l l  c o n t i n u e  t o  be u s ef u l  t o o l s  f o r  
c h r o n o l o g y  a n d  def i n i n g  s pa t i a l  i n t e ra c t i on . 
F u n c t i o n a l  e l ements c a n  be e x p l a i ne d  w i t h  e v o l u t i on a r y  
proces s e s  [ D u n n e l l  1 97 8 : 2 0 0 J .  

S a c k et t , o n  t h e  o t h e r  h a n d , d e f i ne s  s t y l e  a s  s h o w i n g  

e t h n i c i t y  a n d  r e l a t ed to f u n c t i o n , w h i ch r e f l ec t s  a c t i v i t y  

< Sackett 1 9 8 2 ) . S a c kett ' s  concept of a n  i s oc h r e s t i c  

approach t o  s t y l e  i s  based o n  s t y l e  a n d  f u n c t i o n  b e i n g  

i nt e r r e l a t e d  a nd m a n i fe s t  i n  t h e  a r t i f a c t  i ts el f : 

. t h e  i s o c h r e s t i c  a pproach . • i s  g r ou n ded upo n  
the n o t i o n t h a t  f u n c t i o n  a n d  s ty l e  a r e  m o s t  p r o f i t a b ly 
v i e wed a s  f u l ly comp l e me n t a r y  a s pec t s  w h i c h  • 
s h a r e  e q u a l  respons i b i l i ty f o r  a l l  f o r ma l  var i a t i o n  
observable i n  a r t i f a c t s; a l s o , t h e  n a t u r e  of t h e s e  
aspects i s  s uc h  t h a t  n e i t he r  c a n  b e  comprehended 
except in terms o f  the other [ S a c k e t t  1 9 8 2: 6 8 J .  

The r e l e v a n t  i s s u e  f o r  W e s t  I nd i a n  l i th i c  a s s e m b l ages 

i s  t h e  i nterpretat i o n  of " s t y l e " . S ty le i s , i n  the v i ews 

of b o th D u n n e l l  ( 1 9 7 8 ) and S a c k e t t  ( 1 9 8 2 ) a m e th o de 

l og i c a l l y  u s e f u l  tool for the d e f i n i t i o n  of c u l t ur a l -

c h r o n o l o g i c a l  h i s to r i es . S t y l i s t i c  v a r i a t i on s  i n  s to n e  

t o o l  a s s e m b l ages , a s  i nterpreted i n  t h e  a n a l ys e s  of p a s t  

Car i bbean r e s e a r c h er s , h a v e  b e e n  u sed to s h o w  c u l t ur a l  

c h r o n o l og i c a l  va r i a t io n  between s i t e s  a n d  i s l an d s . It w i l l  

b e  s hown i n  s u bs e q u e n t  c h ap t e r s  h o w  t h i s  u s e  o f  "s t yl e " a n d  

s t y l i st i c  v a r i a t i o n  has been t h e  methodo l o g i c a l  b a s i s  for 

m u c h  of the c u rr e n t  debate o f  e a r l y  l i th i c  s i tes in t h e  

Ca r i bbe a n . 

Techno l o g i c a l  a n a l ysis of t h e  W e s t  Ind i an l i t h i c  

a s s e m b lages i s  paramount t o  u n d e r s t a n d ing t h e  Ca r i b b e a n ' s  

a r c h a e o l og i c a l  record . S t y l i s t i c  v a r i a t i o n s  c a n  n ot be 
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r e l i ed u p o n  t o  d em o n s t r a t e  c u l t u r a l  v a r i a t i o n  s i n c e  s tyl e 

i t s e l f  i s  t h e  r es u l t  of c u l t u r a l  p l u s  tec h n o l o g i c a l  

p r o c es s es . Henc e ,  s tyl e c a n  n o t  b e  d i s a s s o c i a t ed f r o m  t h e  

tec h n o l o g i c a l  as pec ts o f  t h e  a r t i f a c t  a s s em b l a g e. If w e  

h a v e  t ec h n o l o g i c a l  r es t r a i n t s  o r  o p t i o n s  i n  t h e  r a w  

m a te r i a l  i t s el f ,  t h es e  m a y  u l t i m a t e l y  b e  r ef l ec te d  i n  

v a r i a t i o n s  w h i ch m a y  a p pear t o  b e  s tyl i s t i c , b u t  a c t u a l l y  

b e  f a c t o r s  o f  tech n o l o g i c a l  va r i a b i l i ty i n h er e n t  i n  t h e  

s o u r c e  m a t er i a l s  o f  t h e  a r t i fa c t s .  I f  w e  c a n  e f f ec t i v el y  

i s o l a te t ec h n o l o g i c a l  proces s es i n  t h ese a s s em b l a g es , t h en 

c u l t u r a l  v a r i a t i on s  w i l l  be m o r e  ea s i ly a n d  c er t a i n l y  

i d en t i f i a b l e .  

Appro a c h  t o  t h e  P r o b l em 

A p r e l i m i n a ry s t u d y ,  t h e  p r esent w or k  d ef i n es a s er i es 

o f  t ec h n o l o g i c a l  m od es w h i c h  a r e  d es i g n ed t o  meas u r e  t h e  

l i t h i c  r ed u c t i o n  p r o c e s s . If t h er e  a r e  t r u ly c u l t u r a l  

d i f feren c es o c c u r r i n g t h r o u g h  t i m e  w h i c h a r e  m ea s u r a b l e  i n  

t h e  t ec h n o l o g i c a l  rec o r d  a s  o c c u r s  i n  t h e  c a s es o f  

c o n t i n en t a l  d evel o p m ents ( e.g. Eu ro pean P a l eo l i t h i c  p er i o d s  

o r  N o r t h A m er i c a n  p r ojec t i l e  p o i n t  d ev elo p m en t ) , t h en t hes e 

s h o u l d  b e  d em o n s t r a b l e  i n  t h e  a r c h a eo l o g i c a l  r ec o r d  w i t h i n  

ea c h  i s l a n d  a s  well as o n  a n  inter - i s l a n d  b a s i s . 

The a b s en c e  of s t o n e  p r ojec t i l e  p o i n t s  i n  t h e  i s l a nds 

o f  the W e s t  In d i es led to an i n i t i a l  lack of i n teres t  a nd 

s ub s equent c o n fu s i o n  i n  defining t h es e e a r l y  a s s em b l a g es , 
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s in c e  project i l e  p o i n t t y po l og i es w e r e  f u n d a m e nt a l  b a s e s  

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

e a rly emp h a s i s  o n  p reco l u m b i a n  f l aked s t o n e  a r t i f a c t s  

c e n t ered upon t h e  more s pe c ta c u l a r  " po i n t - l i ke "  o r  " dagge r ­

l i ke " a r t i f a c t s  w h i ch most c l o s e l y  r e s em b l e d  l an c e  o r  

p ro j ec t i l e  p o i n t s  < c f .  R o u s e  1 9 3 9 ,  C r ux e n t  a n d  R o u s e  1 9 6 9 ) . 

I n  t he s e  cases , the i de n t i f i c a t i o n  o f  tech n o l o g i c a l  

feat ures c e n t e r ed upon i te m s  b ea r i ng d ir e c t  r e l a t io n s h i p s  

t o  " hu n t i n g - t y pe " a r t i f a c t s  o r i e n t e d  tow a r d s  f o o d  

procure m en t ,  a n d  f o o d  p roces s i ng ( i . e. p ro j e ct i le p o i n t s  

a n d  chopp i n g / s c r a p i n g  t o o l s > .  

A proba b l e  r e a s o n  for t h e  l a c k  o f  d e velopment o f  

f l a ked s t o n e  p roj ec t i l e  p o i n t s  i n  t h e  i s l a nds of t h e  

C a r i bbean may h ave b e e n  d u e  t o  t h e  u s e  o f  h ardened wooden 

p o i n ts . T h e  a v a i l a b i l i t y  o f  a b u n d a n t  h a r dwoods a n d  n o  need 

for a d e n s e  l i t h i c  proj ect i l e point for k i l l i ng s m a l l  g a m e  

s uc h  as b i r d s  a n d  r ep t i l es wou l d  n o t  h a ve e n c o u r a g ed 

development o f  f l a k ed s t o n e  proj ect i l e  p o i n ts a mo n g  t h e  

i s l an d  o c c u p a n t s . T h e  l a c k  o f  megaf a un a  o r  e v e n  m i d - s i z e  

f a u n a  ( i . e .  d e e r-s i z e d  game ) made t h i s  t yp e  of a r t i f a c t  

u n necess a r y . T h e  preco l u m b i a n  a r c h a eo l og i c a l  r e c o rd s hows 

m a n a tee is t h e  l a rg e s t  a n imal to be found i n  Wes t I n d i a n  

s i t e s  of t h e  A nt i l l es . The o n l y  e x c e pt i o n  to t h i s  i s  the 

d u b ious e x p l o i t a t i on of g roun d s l oth on t h e  i s l a n ds o f  C u b a  

a n d / or H i s p an i o l a . The isl and fauna re q u i r i ng a h u n t i ng 

technology wou l d  h ave been sma l l  game s u c h  as t h e  a g u t i a  
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( a  r a b b i t - s i zed rod e n t ) o r  b i r d s , w h i c h  w ou l d  nece s s i t a t e  

n o  m ore t h a n  a m i n i ma l - p ie r c i ng a r t i fact t o  k i l l . Even i n  

t h e  cas e o f  t h e  m a n a tee w h i c h  i s  a r e l a t i v e l y  s o f t - bod i ed 

m a r i ne a n i m a l , a n  a r t i f a c t  w o u l d  r e q ui re m i n i m a l  p i e r c i n g  

a b i l i t y  f o r  k i l l i ng . T h e  l a c k  of " tough h i ded " a n i m a l s  

a l l o wed t h e  faci l e  u s e  o f  wood e n - t i pped p ro j e c t i les f o r  

e f f e c t i v e  exp l o i t a t i o n . Henc e ,  t h e  emphas i s  on a 

" p ro j ec t i l e - based " c u l t u r a l - c h rono l og i c a l  t yp o l o gy f o r  

f l a ked s tone a r t i facts i n  t h e  i s l ands o f  t h e  Ca r i b b e a n  i s  

i n appropr i a te . 

I t  s h o u l d  be m a d e  c l ea r  t h a t  t h e  pres e n t  s t u d y  i s  

i n t roductory a n d  p re l im i n a r y  i n  n a t ur e . N u me r o u s  o b s t a c l e s  

a nd gaps i n  d a t a  ex i s t  i n  t h e  p re s e n t  k n o w l e d ge o f  t h e  

Ca r i b b e a n  i n  gener a l . T h e s e  l a c u n a e  l i m i t  t o  a degree t h e  

c o n c l u s i on s  formed i n  t h e  present s tu d y . B y  des i gn, then , 

t h i s  work s h o u l d  be v iewed as a h e u r i s t i c  a n d  

methodo l o g i c a l  s t ud y , demon s t r a t i n g  probl e m s , p o te n t i a l  

s o l ut i o n s , a n d  t h eoreti c a l  con s i d e r a t i on s . 

Some of t h e  problems b e yond t h e  s cope o f  t h i s  s t u d y  

w h i c h  a ffect o u r  a b i l i t y  to proper l y  a n a l y z e  f u l l y  the 

a r chaeo l og i c a l  d a t a  i nc l u d e : ( 1 )  o u r  l a c k  o f  d e ta i l ed 

geolog i c a l  s tud i e s  o f  the petrog r a p h y  of a r c h a eo l og i c a l l y  

s u i ta b l e  s ou rce ma t e r i a l s  i n  the Ca r i b be a n ; ( 2) s h i f t s  i n  

s e a  l e v e l s  w h i ch w o u l d  h ave affected ea r l y  l i t t o r a l  s i t e  

preserva t i o n ; a n d  < 3 >  p a l eoenv i r o n m e n t a l  d a t a  i mp o rt a n t  i n  
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c o rrel a t i n g  i n ter-s i t e  a n d  i n t r a-s i t e  d a t a  of t he 

as s e m b l ages o f  the p r eco l u m b i a n  Wes t I n d i e s . 
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C H A P TER 2 

B A CKGROUND A N D  PROBLEM D E V E LO P M E N T  

P r e v i o u s  W o r k  i n  Reg i o n  

A s  s ta te d  i n  t h e  p r e v i o u s  c h a p t e r , e a r l y  r e s e arch 

e f f o rts i n  the C a r i bb e a n  centered on f i n d i n g  a r c h a e o l o g i c a l  

s i t e s  of h u n t ers a n d  g a t h e re r s  u s i ng t h e  e s t a bl i s h e d  

c u l t u ra l e v o l u t i on a r y  mode l s  of c o n t i nen t a l  a r c h a e ol o g y . 

The d e v e l op m e n t  of a r c h a e o log i c a l  r e s e a rch i n  t h e  

C a r i b b e an , n e a r  t h e  b e g i n n i n g  o f  t h i s  c e n t u r y , f o cu s e d  o n  

e x p l a na t i o n s  p hr a s e d  in t e r m s  o f  m i g r a t i o n s  o f  p e o p l e s  a n d  

t h e  d i f f u s i o n  of i d ea s . H o w ev e r , i n  e xa m i n i n g  t h e  

s u r v i v i n g  a r t i fa c t s  o f  t h e  p r e co l u m b i a n  p e o p l e s  of t h e  W e s t  

I nd i es , t h e  e f f e c t s  o f  t h e  s u btro p i c a l  c l i m a t e  o n  t h e  

pres e r v a t i o n  of per i s ha b l e  m a t e r i a l s  bec a m e  q u i t e  e v i de n t . 

A r t i f a c t s  m a d e  o f  o r g a n i c  m a t e r i a l s  s uc h  a s  w oo d , c o t t o n , 

r e e d s , an d o t h er fi b r ous p l a nts h a d  l o ng s i n c e  d i s a p p e a r ed 

f r o m  t h e  a rc h a e o l o g i c a l  record w i th f e w  exc e p t i o n s 1• The 

p r i m a r y  s t u d y  o f  p r e co l u m b i a n  m a t e r i a l s  w a s  t h e re f o r e  s o o n  

c e n te r e d  o n  n o n - o r g a n i c  m a t e r i al s , p r i mar i l y cer a m i c  a n d  

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

m a t e r i a l  s t i l l  a b u n da nt i n  t h e  a r c h a e o l o g i c a l r e c o r d  < Ma s o n  

1 87 7 ;  Due r d e n  1 89 7 > . 

1 S o m e  n o ta b l e  e x a mp l es d o  e x i s t  from t h e  G r e a t e r  
A n t i l l es o f  p r e co l u m b i a n  woo d e n  c e r e m oni a l  o b j e c t s  < F e wk e s  
1 9 0 7 ; K r i eger 1 9 3 1 ) a s  wel l a s  a f e w  a r t i f a c t s  ma d e  f r om 
i n d i g e n o u s  c o t t on < V ega 1 97 1 - 7 2 > . 
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The q u es t i on o f  m i g r a t i on s  w a s  < and i s ) cons i d e r e d  

i mportant by m a n y  r e searchers i n  u n d ers t a n d i n g  the l i t h ic 

a s s em b l a ges of t h e  W e s t  Ind i es. M i g r a t i o n  t h e o r i es have 

been used t o  provide compar a t i v e  m at eri a l  for the 

preco l u m b i a n  a s s e m b l ages . Nort h ern S o u t h  A m e r i ca , C e ntra l 

A m e r i c a  a n d  e v en t h e  s o u t h e a s te r n  U n ited S tates h a v e  been 

s o u rces for compa r a t i v e l i t h i c  < a nd n on-l i t h i c ) c u l t u r a l  

a s s e m b l ag e s  w h i c h  researchers h a v e  u s ed to demons t r a t e  

f u n c tio n a l  as w e l l  a s  chron o l o g i ca l expl a n a t i on s  o f  W e s t  

I n d i an a r t i f a c t s . This d i ff u s i o n i s t  trend needs t o  b e  

reasses s ed a n d  t e m pered w i t h  a b r o a d e r  under s t a n d i n g  o f  

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

theoret i c a l  b a s e s . 

M a n y  o f  t h e  proble m s , que s t i on s  and m i s c o n cep t i ons 

prod uced through p r e v i o us years o f  a rchaeo l o g i c a l  research 

w i l l  not be c l a r i f i ed in t h i s  d i s s e r t a t i on ; h o w e v er , i t  

s h o u ld d e m o n s t r a t e  t h a t  m a n y  o f  t h e s e  c a n  b e  a d dres s ed 

t hrough l i t h i c  a n a l ys i s . 

I n  1 9 2 1 , Har r i ng to n's w o rk i n  C u b a  l ed h i m  t o  p r e s e n t  

e v i d e nce f o r  a prece r a m i c  component i n  t h e  W e s t  Ind i a n  

a r c h a eo l o g i c a l  record < Harr ington 1 9 2 1 > .  T h i s  c o m ponent he 

termed " C i boney " ,  u s i n g  t h e  e t hn o g r a p h i c  e v i d e nce g a t hered 

b y  t h e  f i r s t  Spa n i ar d s  e n t e r i n g  t h e  area . T h e s e  groups 

were desc r i bed as p r i m i t i v e cave d w e l l er s  w h o  l i ved i n  t he 

more remote parts o f  Cuba and H ispan i o l a . The C i boney were 

t hought t o  be m arginal g roups; however , i t  w a s  n e v e r  
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c l e a rly d e m o n s t r a t e d  w h a t  t h e i r  s u bs i s t e n c e  p a t t e r n  w a s, 

o t h e r  t h a n  a h e a v y  reli a n c e  on s h e l l f i s h . 

H a r r i n g t o n ' s  w o r k  i n  C u b a  w a s  f o l l o w e d  b y  C o r n e l i us 

O s g o o d  i n  1 9 3 6  w h o  d i d  w o r k  o n  C a yo R e d o n d o  < Os g o o d  1 9 4 2 ) . 

O s g oo d , f r o m  Y a l e  U n i v er s i t y , w a s  f o l l o w e d  i n  C u b a  b y  

I r v i ng R o us e who p u b l i s h e d  j o i n t l y  w i t h  h i m  i n  1 9 4 2  o n  t h e  

M a n i a bo n  H i lls c o m plex < Ro u s e  1 9 4 2 a ) . None o f  t h e  la t e r  

r e s e a r c h  e f f o r t s  i n  C ub a  s i g n i f i c a n t ly c h a n g e d  t h e  o r i g i n a l  

p r e m i s e s  o f  H a r r i n g t o n . The p r i m a r y  a n d  d i a g n os t i c  a r t i f a c t  

o f  t h i s  p e r i o d  w a s  t h e  s h e l l  g ouge o r  "g u b i a " a s  i t  w a s  

t e rm e d  i n  S p a n i s h . 

A r o u n d  t h i s  s a m e  p e r i o d ,  H e r b e r t  W. K r i e ger o f  t h e  

S m i t h s o n i a n  I ns t i t u t i on w a s  s e n t  to t h e  C a r i b b e a n  w i t h  W. 

L. A bbo t t  o f  t h e  Bi o lo g y  D i v i s i o n . K rie g e r  a n d  A b b o t t  

exa m ined a r c h a e o l og i c a l  s i t es i n  H i s p a n i o l a  a n d  t h e  V i r g i n  

Is la n d s  a nd K r i eger r e c o v e r e d  p r ec e r a m i c  s i t e  m a te r i als 

c o n s i s t i n g p r i m a r i ly of fla ke d s to n e  a r t i f a c t s . D e s p i te 

n u m e r o u s  p u b li c a t i o n  oppor t u ni t i e s ,  o n ly m i n o r  r e f e r e n c e  t o  

t h i s  si g n i f i c a n t  m a t e r i a l  w a s  m a d e  by K r i e ger i n  t h e  

p u blis h e d  a nnual field r e p o r t s  o f  t h e  S m i t h s o n i a n  ( Kr i eg e r  

1 9 2 9 , 1 9 31a, 19 31b, 19 3 2 , 1933). No d es c r i p t i v e  o r  

a n alytic a l  w o r k  w a s  done on a ny o f  t h i s  m a t e r i a l, b u t  i t  

w a s  given some c o n s i d eration by R ous e i n  h i s  la t e r  w o r k  i n  

Ha i t i  CRouse 1 939, 1 94 1 ). 

As par t  o f  t h e  Y a le Pea b o d y  Mus e u m 's f i eld p r o g r a m  i n  

t h e  C a r i b b e a n  d u r ing t h e  th i r t i es, F r o e l i c h  R a i n ey 
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c o n d ucted r e s e arch o n  t h e  i s l an d s  o f  P u e r t o  Ric o ,  

H i s p a n i o l a  a n d  Cuba . Ra i ne y ' s  w o r k  i n  H a i t i  res u l te d  i n  

t h e  d i s co v e r y  of a nu m b e r  o f  s i t e s  a l ong t h e  n o r t h e r n  

s h o r es of t h e  i s l a n d  in t h e  r e g i o n  of Ft . L i b e r t e  < Ra i n e y  

1941). The s i tes w e r e  c h a r a c t e r i z e d  by a r t i fa c t s  o f  l a r g e  

f l aked s t o n e  b l a des w i t h  n o  a p p a r e n t  a n t e c e d e n t s  i n  t h e  

G r e a ter or L e s s e r  A n t i l l e s . 

o f  Ra i n e y  i n  t h e  C a r i bb e a n . 

Rou s e  l a t er c o n t i n u ed t h e  w o r k  

A f e w  y e a r s  a f t e r  h i s  1939 p u b l i c a t i o n , Rou s e  b e g a n  

l o o k i n g  f o r  pos s i b l e  c u l tu r a l  c o n n e c t i o n s  for t h e  A nt i l l e a n  

t o o l s b a s e d  u p o n  s i m i l a r  a rt i f a c t s  i n  C e n t r a l  A m er i ca . H e  

p o s t u l a t e d  a m i g r a t i o n  o f  p e o p l es f r o m  Cen t r a l  A me r i ca 

d i r ect l y  to H i s p a n i o l a  v i a  a " m i d - C a r i b b e a n  c h a i n " ,  w h i c h  

w a s  a s m a l l  s e r i e s  o f  c a y s  b e t w e e n  C e n t r a l  A m e r i c a  a n d  

H i s p a n i o l a . T h e  e x i s te n c e  o f  t h e s e  i s l a n ds o r  c a y s  w a s  

c l e a r l y  i n  k e e p i n g  w i th t h e  ra i s i n g  a n d  l o we r i n g  o f  s e a  

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

p e r i o d s  o f  l ow e r  s e a  l e v e l s  ( s u c h  a s  t h e  e nd o f  t h e  

P l e i s t oce ne) . T h i s  " st e pp i n g s to n e "  t h e o r y  w a s  i n i t i a l l y  

c o n v e n i e n t  b u t  l a t e r  a b a n d o n e d  b y  Ro u s e  w h e n  n o  s up p or t i n g  

e v i d e n c e  c o u l d  b e  f o u n d  i n  J a m a i ca , a p r o b a b l e  a n d  l o gi c al 

s topp i n g  p o i n t  a l o n g  t h e  r o u t e . He t h e n  opted f o r  a S o u t h  

A m e r i c a n  r o u t e  w h e n  he a n d  Jose C r u x e n t  b e g a n  w o r k i n g  

t o g e t h e r  i n  t h e  f i e l d . 

In t h e  c o u r s e  o f  h i s  s u r v e y  work , Rou s e  fou n d  a n u m b e r  

o f  s h el l m i d d e n s  in P u e r t o  Ri c o  w h i c h  he u s e d t o  p o s t u l a t e  
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a preceramic p h a s e  i n  h i s  " pe r iod" sche m e  o f  processua l  

c u l t u r a l  c h r o n o l ogy < R o u s e  1 9 52 > . He h a d  d o u b t s , howeve r ,  

o f  the i r  t r u e  prece r a m i c  n a t u r e  a n d  ventured t o  s a y  t h a t  

t h e  s i tes o f  t h e  " C oroso culture " ,  a s  h e  c a l l e d  i t, m a y  

h a v e  been m e r ely s he l l-gath e r i n g  s i t es f o r  t h e  h i s t o r i c  

Eu ropea n s . H e  later d i s ca r ded t h e  c o ncept of a C or o s o  

c u l ture al togeth e r . 

L i th i c  c l a s s i f i ca t i o n  s o o n  gave way t o  ce ram i c  

c l a s s i f i c atory schemes f o r  West I nd i an ass e m b l ages . Thes e 

cla s sif i c a t i on s , b a s ed o n  m orpho l o g i c a l  a n a l y s es, w e r e  l a t e r  

developed i n t o t a b l e s  of t e mpora l corre l a t i o n s  < Ro u s e  1952 ) 

us i ng v a r i ous i nd i ces , i nc l ud i n g  c h r o n o l o g i c a l  p e r i o d s  

b a s ed upon a s s o c i a t ed d i et a r y  r e m a i n s  f o u n d  w i t h  t he s e  

c e r a m i c s  < R a i n e y  1 9 3 5 ,  1 940 ; R o u s e  1 9 52 > . 

I t  i s  e s s e n t i a l  t o  i n te r j ec t  a t  t h i s  poi n t  h o w  t he 

course of C a r i b b e a n  r e s e a rc h  led to t he d e v e l o p m e n t  o f  t h e  

d e f i n i t i o n s  c o m m on l y  u t i l i z ed f o r  prece r a m i c  g r o ups a n d  

m u ch of the t h e o r e t i c a l  cons i d e r a t i o n s  o f  p r ec ol u m b i a n  

h i s to r ical de v e l op m e n t. Fu n d a me n t a l to t h e s e  d i s c u s s i o n s  

is the question of human adapta t i o n  to the i s l a nd 

b i o s phere. 

Ju l i a n  S t e war d d e v e l oped his th eory of a Ci r c u m­

C a r i b b e a n  c o n c ept < 1 947 , 1 948 ; S t e ward a n d  Faron 1 9 5 9 > . In 

h i s  wor k ,  S teward propo s ed t h a t  S o u t h  A m e r ica was i n i t i a l l y  

i n h a b i ted by groups o f  I nd i a n s  a t  w h a t  he c a l l ed a m a rg i n a l  

l e v e l  o f  dev e lo p m e n t. He def i n e d  t h i s  m a r g i n a l  l e v e l  as 
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" h u n t i ng a n d  g a the r i n g g r o u p s "  c h a r a c t er ized b y  a s i m p l e  

s o c i a l  a n d  r e l i g i o u s  o r g a n iza t i o n  a n d  l a c k i n g a l l  t r a i t s o f  

a g r i c u l t u r e  < S te w a r d  1 9 4 8 ) . H e  p o s t u l a t e d  t h a t  d e v e l o p m e n t  

acce l e r a t e d  i n  the a r ea o f  the C e n t r a l  A n d e s  w h e r e i n  the 

g ro u ps t h e r e  d e v e l oped a s t r a t i f i e d  s o c i e t y ,  p o t t er y , 

a g r i c u l t u r e , w e a v i ng , a t e r r i t o r i a l  f o r m  o f  g o v e r n m e n t , a 

d e n s e r  p o p u l a t i o n a n d  a t e m p l e-p r i e s t  i d o l  c o m p l e x. 

S t e w a r d  c a l l e d  thi s l e v e l  o f  d e v e l o p m en t , "forma t i v e" . H e  

t h e n  p r o p o s e d  t h a t  t h i s  f o r m a t i v e  l e v e l  o f  d e v e l o p m e n t  

s p r e a d  n o r t h w a r d , e i t h e r  b y  m i gr a t i o n  or d i f f u s i o n , i n t o  

C e n t r a l  A m e r i c a ,  n o r t he r n  C o l o m b i a , V e n e z u e l a ,  a n d  t h e  

An t i l l es , w h e r e  i t  rais e d  m a r g i n a l  gro ups i n  t h e s e  r e g i o n s  

t o  t h i s  f o r m a t i v e  l e v e l . In the s e  a r e a s  h e  t e r m e d  t h e  

c u l t ur e  a s  " C i r c u m - C a r i b b e a n" .  

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

f o r m a t i ve l e v e l  were ea s i l y  a d a p t e d  t o  t h e  C i r c u m - C a r i b b e a n  

a r e a. C u l t u r a l  d e v e l o p m e n t  c o n t i n u e d i n  t h e  C e n t r a l  A n d e s  

a n d  For m a t i v e c u l t u res s oo n  b e c a m e  c i v i l i za t i o n s . 

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

h o w e v e r , a t  t h e  f o r m a t i v e  l e v e l . S t e w a r d  s a w  c i v i l izat i o n  

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

a r e a s  o f  t h e  C i rc u m - C a r i b b e a n . 

S t e w a r d  p r o p o s e d  tha t t h e  t e c h n o l o g i c a l  t r a i t s  o f  t he 

C i rc um-C a r i b b e a n  c u l t u r e  spread a l o n g  t h e  c oas t to t h e  

G u y a n a s  a n d  A m azo n i a  w h e r e  the m a r g i n a l  g r o u p s  t h e r e  w e r e  

r a i s ed to a l e v e l  o f  c u l t u r e  he c a l l ed " t r o p i c a l  f o r e s t " .  
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He d e f i ned t h i s  c u l t u r e l e v e l  as hav i n g a s l as h-and - b u rn 

agr i c u l tu r e  s up p l e m e nted b y  h u n t i ng a nd f i s h i n g . T h i s  

t ro p i c a l f o r e s t  c u l t u re pos s e s s ed s i m p l e  u n d e c o r a t e d  

p o t t e r y ,  n e t t ed , r a t h e r  t h a n  l oo m e d  w e av i n g , a n d  s i mp l e , 

r a t h e r  t h a n  t w i l l e d  b a s k e t r y . 

I n  t e r m s  of Ca r i bb e a n  a rc h a e o l o g y  a n d  t h e  c o n c e p t  o f  

t h e  Ci r c u m -Ca r i b b e a n , S t e w a r d  w a s  dea l i ng w i t h  d ef i n i t io n s  

of a "c u l t u r a l  e c o l o g y  a p p r oac h " < St e w a r d  1 9 5 5 ) . S t e w ar d  

s t ated t h a t  c u l t u r a l  eco l o g y  w a s  t o  b e  v i e w e d  a s  b o t h  a 

m e t h od a n d  a prob l e m . It w a s  a m et h od , i n  t h a t  i t  

a ttemp ted to u nd e r s t and m a n ' s  ada pt a b i l i t y  to h i s  

e n v i ro n me n t , a n d  a pro b l e m  i n  t h a t  i t  l oo k e d  f o r  m a n ' s  

v a r i at i o n s  of a d a p t a t i o n  w i t h i n  e n v i r o n m e n t s . In t h i s  

s e n s e, S t e w a r d  e m p h a s i z e d  t h e  d i f f e r e n c e  b e t w ee n  s o c i a l  a n d  

h u m a n  e c o l o g y  a n d  d e m o ns tr a t e d  t h a t  c u l t u r a l  e c o l o g y  was 

not a i m ed at geogra p h i c a l  d e t e rm i n i s m  < S t e w a r d  1 9 5 5 ) .  

O u t  of t h e  i d e a s  of J u l i a n  S te w a rd c a m e  t h e  

d e v e l o p m e n t  of a n e w  hypo t h e s i s  i n  1 9 6 9  b y  J a m e s  F o r d . 

F o r d 's h yp o t h es i s  proposed a p e r i o d  of r a p i d  e x pan s i o n  of 

s h e l l -ga t h e r i ng gr oups i n  the Ci r c u m -Ca r ib b e a n  a r e a . He 

t e r m e d  h i s  co ncept t h e  "co l o n i a l  f o r m a t i v e " .  B r i e f l y 

s ta t ed , Ford ' s  c o n c ept of t h e  c o l o n ial f o r m a t i v e  p r o p osed 

that d uri ng po s t - P l e i stocene ti me s , the g r a d u a l  r a i s i n g  o f  

t h e  s ea l e v e l  c r e a t e d  substanti a l l y  l a r g e  a re a s  of s h a l l o w  

s h o r e l i n e  b e a c hes w h i ch p r o d uced l arge n u m b e r s  o f  

s h e l l f i s h . Th is d r a mat ic i n creas e i n  sh a l l o w  w a t e r  
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she l l fi s h  resourc e s  prov i d ed a s ta b le subs i s tence r e s ource 

p r ev ious l y  u n a va i l a b l e  t o  t h e  I n d i a n  p op u l a t i on o f  the 

C a r i b bean. Ford p o s t u l a t ed p e o p l e s  m o v i n g  a l on g  t h e  c o a s t s  

o f  S outh a n d  C e n t r a l  A m e r i c a  i n  s e a r c h  o f  a b u n d a n t  m o l l u s k  

resources < Ford 1 96 9 ) ; one of t h e  m o s t  t y p i c a l  C a r i bb e a n  

archaeo l o g i c a l  s i t e s  i s  i n  f a c t  t h e  " co nc h e r o " o r  s he l l  

m i d d en. 

The p e r i od o f  c o l o n i a l  for m a t i v e  expans i o n  was s e en t o  

h a v e  been from 4 9 50 b . p .  to 3 4 5 0  b . p . , d u r i ng w h i c h  t i me 

p ot t ery m a k i ng tra d i t ions were carr i ed f r o m  South A m e r i c a  

t h r o u g h  t h e  C i rcu m - C a ri b b e a n  a r e a  n o r t h w a r d  a s  f a r  a s  

F l o r i d a  a n d  Georg i a  i n  N or t h  A m e r i c aa . T h i s  t i m e  p e r i od 

c o r responds t o  t h e  e a r l i es t  rad i o c a r bo n  d a tes o f  h u m a n  

o c c u pa t i on i n  t h e  Greater A n t i l l e s . 

The s t ab i l i ty o f  these s h e l l  m i dden g r o up s  a l l owed 

t h e m  to becom e  more sedenta r y ,  i ncrease t h e i r  p o pu l at i on 

dens i t y , and d e v e l o p  a c u l t u r a l  l e v e l  e q u a l  t o  S te w a r d ' s  

d e f i n i t i o n  of the forma t i ve l e v e l . On t h e  other h a n d , 

m a r g i na l  g roups , t h a t  i s  h un t e rs a n d  gatherers , w o u l d  h a v e  

h a d  t o  rem a i n  more mo b i l e  and cou l d  not a d a p t  t h e  

tech n o l og i c a l  t ra i ts of t h e  for m a t i ve leve l s u c h  as p o t t e r y  

a n d  other s i m i l ar m a te r i a l  i tems. Th i s  q u es t i o n  of 

s e d e n t ar i a n i s m  a n d  tech n o l og i c a l  t r a i t  d e v e l o p m e n t  may not 

b e  relevant t o  t h e  i s l ands of the West I nd i es. R e l e v a n t  

a E v i dence o f  t h i s  w a s  t h ought t o  b e  s e e n  i n  t h e  
S ta l l ings I s l an d  a n d  O r ange p e r i o d  f i ber - te m pered p o t t er y  
o f  Georg i a  a n d  F l o r i d a . 
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m o d e l s  for h u n t e rs a n d  gat h e r e r s  f o r  a c o n t i n en t a l  

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

d i f f e r , as d o  t h e i r  res p e c t i ve c u l t u r a l  a s s e m b l a g e s . 

A l t ho u g h  S t e w a r d  r ecogn i z e d  t h a t  t h e r e  wa s a 

s u gges t i on o f  a deve l opmenta l s e q ue n c e  i n  h i s  s e r i e s  of 

c l a s s i f i c a t i o n s , he s ta t e d  ( a n d  w e  m ust r e a l i ze ) that he 

a l l owed f o r  expans i o n  and l e v e r a ge w i t h i n  his C i r c um-

C a r i bb e a n  c o n c e p t . 

I n  d e f e n s e  of F o rd's c o l o n i a l  f o r m a t i ve c o n c e p t  

h o w e v e r , i t  m a y  be n o t e d  t h a t  as e a r l y  a s  1 9 3 8 A l f r e d  

Kro e ber r e c o g n i z e d  a n d  d e m o n s t r a t e d  t h a t  t h e  N o r t h  A m e r i c a n  

t r i b es of h u n te r s a n d  g a t h e r e r s  l i v i n g  i n  c o a st a l  

e n v i r o n m e n t s  w e r e  a b l e  to m a i nt a i n  a p o p ul a t i o n  d e n s i t y  

a l m os t  t w i ce t h a t  o f  i n l a n d  h u n t i ng a n d  g a t h e ri n g g r o u ps . 

I n  1 9 5 3 , R o u s e  u s ed P u e r t o  R i c o  as h i s  m o d e l  t o  

r e f u te , i n  l a rge p a r t , S te w a r d ' s  C i r c um-Ca r i b be a n  t he o r y : 

The a r c h a e o l ogy o f  t h e  e a s t e r n  C a r i b b e a n  thus f a i l s  
t o  c o r r o b o r a t e  t h e  C ir c u m - C a r i bb e a n  t h e o r y , e x c e p t  i n  
g i v i ng p r i o r i t y  t o  t h e  M a r g i n a l  c u l t u r e s . I t  i n d i ca te s  
t h a t  t h e  Trop i c a l  F o r e s t  t r i b e s  h a v e  b e e n  i n  t h e  a r e a  
l o nger t h a n  s u pposed; t h a t  t h e y  w e r e  r e s po n s i b le f o r  
t he i n t r o d u c t i o n  o f  a g r i c ult u r e  and p o t t e r y; a n d  t h a t  
th e i r  c u l tu re w a s  s u cc e e d ed b y  t h e  C i r c u m - C a r i bb e an 
o n l y  i n  two w i d ely s e p a r a te d  p a rts o f  the a r e a . 

T h e  v a l i d i ty o f  the f o r e g o i n g  h yp o t he s i s  i s  bes t 
a t t e s t e d  o n  t h e  i s l an d  o f  P u e r t o  R i c o , w h e r e  a s u r v e y  
o f  s o m e  3 0 0  s i t e s  a n d  e x c a v a t i o n  i n  5 9  of t h e m  h a s  
r e v e a l ed a d e t a i l e d p i c t u r e  o f  c u l t u r a l  d e v e l o p m e n t  
( R o u s e , 1 9 5 2 ) . H er e , the po o r l y  d e f i n e d  Cor o s o  c u l t u r e  
of P e r i od I i s  M a r g ina l i n  t y p e  . . A n  
a g r ic u l t u r a l  p e op l e  < m a r k e d  by t h e  C ue v a s  s t y l e  o f  
p o t t e r y >  c a m e  i n  dur i n g  P e r i o d  I I a b u t  a p p e a r  t o  h a v e  
b e e n  l i m it e d  to t h e  c o a s tal r e g i o n s  i n  b o t h  P e r i o d s  
Ila a n d  lib, p r e s u mably b e c a u s e  t h e y  r e l i ed o n  f i s h i n g  
as w e l l as ag r i c u l ture . Thei r cu l t u r e , w h i c h  i s  
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v a r i o u s l y  k n o w n  as I qn e r i  or C r a b ,  l a c k s  al l t r a c es o f  
c e r e mo n i a l i s m  a n d  c o n s e q u e n t l y  h a s  to be c o n s i d e r e d  
Tropi ca l  F o r e s t  i n  type [ R o u s e  1 9 5 3 :  1 9 6 ) .  

It i s  i m p o r t a n t  to r e cog n i z e  t hat t h e s e  a r g u m e n t s  o f  

m a r g i n a l  g r o u ps i n  t h e  W e s t  I nd i e s  w e r e  b a s e d  o n  p r e v i ous 

c l a s s i f i c a t i on o f  a s s e m b l ag es w h i c h  had p r o d u c e d  c u l t u r a l  

d e f i n i t i o n s  of e a r l y  h u n t i n g  and ga t h e r i n g  s i t e s  f o r  t he 

i s l a n d s . 

In 1 95 7  R ic a r d o  A l e g r i a  d i s co v e r e d  a c a v e  s i t e o n  t h e  

n o r t h e a s t e r n  c o a s t  o f  P u e r t o  R i c o  w h i c h  c o n t a i n e d  c r a b  

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

U s i n g  t h e  e x a m p l e  o f  R a i n e y ' s  1 9 3 9  w o r k  a t  t h e  s i t e of 

C a n a s  i n  P u e r t o  R i c o ,  A l e g r i a  u t i l i z e d  a d i f f e re n t i a t i o n  in 

t h e  s tr a t i g r a p h y  based upon food r e m a i ns '  < R a i n e y  1 9 4 0 ) a n d  

t h e  a b s e n c e  o f  c e r a m i c s  t o  p r o p o s e  t h a t  t h e  c a v e  s i t e  w a s  

e v i d e n c e  o f  a p r e c e r a m i c  c o m p o n e n t  i n  P u e r t o  R i c o  < A l e g r i a  

1 9 5 5 ) .  H e  l a ter n a m e d  t h e  s i te C u e v a  M a r i a  l a  C r u z . 

In t h e  L e s s e r  A n t i l l e s , e v i d en c e  of p r e ce r a m i c  

c o m p o n e n t s  w a s  a p pa r e n t l y  n o n - e x i s te n t  a n d  c e r a m i c  r e s e a r c h  

i n  the 1 9 3 0 s ,  1 94 0 s  a n d  19 5 0 s  w e l l  o v e r s h a d o w e d  a n y  i mp e t u s  

w h i c h  m a y  h a v e  e x i s ted for prece r a m i c  r e s e a r c h  i n  t h e s e  

i s l a nd s . 

A l l  t h r o u g h  t h e  pe r i od f r o m  H a r r i n gt o n 's w o r k  i n  C u b a , 

u p  to the 1 9 6 0 s  t h e  prob l e m  of a c l e a r  p r e ce r a m i c  c u l t u r a l  

1 R a i ne y ' s  e x c a v a t i o n s  a t  C a n a s  s h owed w h a t  h e  t e r m e d  a 
�c r a b  c u l t u re �  p r e d a t i n g  a " s h e l l  c u l t u r e " .  
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component demonstrating hunters and gatherers in West 

Indian sites was still undefined in many aspects. 

In the 1950s Cruxent and Rouse joined forces to 

publish two volumes on Venezuelan archaeology <Cruxent and 

Rouse 1959, 1961). Although the resulting publications 

dealt primarily with ceramics, they were significant in 

marking the beginning of a long-standing research 

association between these two researchers. Much of the 

subsequent work in preceramic West Indian sites was the 

result of Cruxent and Rouse's combined field work and 

writing. 

Cruxent was later invited to the Dominican Republic to 

investigate previously known lithic sites in the south 

coast area of the province of Azua. His excavations on the 

site of Mordan and Casimira produced a flaked stone 

preceramic component for the western part of the Dom1nican 

Republic, similar to the Couri material found by Rouse in 

Haiti and the Cabaret material found by Krieger•. 

Fieldwork was carried out on this s ite by Jose M. Cruxent, 

Elpidio Ortega and Luis C h an la t te Baik during the 1960s . 

The s ites they inves tigated and collected materials from 

were actually a s eri e s of closely located d e posi t s 1n the 

•rt was a flaked stone assemblage clearly as s ociated 

with an earlier occupational phase or period C as Rouse termed 
them) than the Ciboney group s wh1ch had been relegated to 
an archaic component. These flaked stone assemblages were 
obvious ly pre-archaic and attributed to a paleo type 
occupation by Cr u xent and Rous e . 
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A z u a  reg i o n  of Hi s pa n i o l a  a n d  reported by t hem a s  "Mordan" , 

" Ra n cho C a s i m i ra " ,  a n d  "Las A l e j a n d r i nas " .  T h e s e  d e p o s i t s  

s u b s equ e n t ly a l l  became p a r t  o f  a C a s i m i r o i d  S e r i e s  a s  

d e f i ned b y  C ru xent . The C a s i m i r o i d  S er i es w a s  p r e s ented a s  

a c u l t u r a l  dev e l o p m e n t a l  s c h e m e  for h u nt e r s  a n d  g a th e r e r s  

i n  the A n t i l l e s . R a d i oc a r b o n  d a t e s  f rom s tr a t i g r a p h i c  

l eve l s  w i t h i n  the M o r d a n  s i t e w e r e  l a t e r  d a t e d  by t h re e  

d i fferent l abs ; t h e  m a te r i a l s  y i e l d e d  d a t e s  between 4 0 5 0  

b . p .  and 5 3 5 0  b . p . " . D u r i n g  t h i s  s am e  p e r i o d  r a d i oc a r b o n  

dates h a d  been dete r m i ned f o r  the P u e r t o  R i c an M ar i a  L a  

C ru z  s i te a t  1 9 9 0  b . p .  

C ru x e n t ' s  e a r l i e r work i n  t h e  a r e a  o f  F a l c 6 n , 

Vene z u e l a  h a d  e s ta b l i s h ed the Jobo i d  s e r i e s  f o r  a P a l e o -

I n d i a n  component i n  Vene z ue l a . He u s e d t h i s  background i n  

t h e  d eve l o p m e n t  of t h e  C a s i m i r o i d  s eq u ence f o r  e a s tern 

Hi s pan i o l a .  P r i ma r i l y  o n  t h e  b a s i s  o f  g e o l o g i c a l  

terraci ng , C r uxent pos t u l a t e d  t h a t  m a t er i a l  f r o m  t h e  s i te 

o f  C a s i m i r a was m u c h  ol der t h a n  t h a t  o f  Mordan . He 

s upported h i s  chrono l o g i c a l  hyp o t h e s i s  w i th t h e  f a c t  t h a t  

C a s i m i ra w a s  on a " terra c e " a b o v e  Mordan , a n d  t h a t  t h e  

g r o s s  s i ze a n d  " cr udene s s " of t h e  C a s i m i r a  a r t i f a c t s  

d e m o ns t r a t e d  a m o r e  " pr i m i t i ve " g r ou p . He t h e n  p o s t u�ated 

"The actual s a m p l e  taken f r o m  5 5 - 1 0 0  c e n t i m e t e r s  b el o w  
s u rface w a s  d i v i d e d  i nto three parts a n d  s e n t  to t h re e  
d i fferent l aborator i e s  f or compa r a t i v e  d a t i n g . T h e s e  
s a m p l es yie l de d  t h e  follow i n g  d a t e s  B P: 

s a m p l e  Y 1 4 2 2  4 5 6 0±80 
s a m p l e  TX - 5 4 = 41401±30 
sa m p l e  I V I C - 5  = 44001±70 
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t h e  d a t e  of 5000(+) B . C .  for t h e  s i te of C a s i m i r a , a n d  

h e nc e ,  the a s s o c i a t e d  l i t h i c  a r t i f a c ts . 

In t h e  d e c a de of t h e  1 97 0 s  a n d  i n to t h e  1 9 8 0 s , m ajor 

c on t r i b u t i o ns i n  t h e  f i e l d  of C a r i b be a n  a rc h a e o l og y  were 

m a d e  by M a r c i o  Ve l 6 z  Magg i o l o  from the D o m i n i ca n  R e pu b l i c  

a n d  M a r i o  S a n o j a Obed i e n t e  f r o m  V e n e z u e l a . T h e s e  

researchers a d d r e s s e d  s o m e  of the f u n d a m e nt a l  prob l e m s  o f  

b o t h  cera m i c  a n d  precer a m i c  occ u p a t i ons o f  t h e  An t i l l e s . 

They began to r e d i re c t  r e s e a r c h  q u es t i on s , n o t  j u s t  t o  

o r i g i n s  a n d  m i grat i on s , b u t  a l s o  t h a t  of i n s u l a r  c u l t u ra l 

d e v e l o p m en t . A s  a c onsequence , researchers b e g a n  t o  l o o k  

a t  n o t  j u s t  h o w  peopl e  a r r i ved i n  t h e  i s l a n d s  b u t  w h a t  t h ey 

d i d  once t h e y  a r r i v e d  a n d  r e m a i n e d . L i f e w a y s , a u to c h t h o -

n o u s  d e v e l o p me n t s , a n d  i s s u e s  s uc h  a s  h o w  d i fferent g r o u p s  

c o - ex i s ted w e r e  beco m i n g  v a l i d  res e a r ch i s s u e s . W i t h  these 

n e w  research focuses , t h e  n eed for better s i te 

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

became more cr i t ic a l . Research on h u n t i ng a n d  g a t h er i ng 

s i tes a l s o  became focused on i n te r - s i t e  a n a l y s i s  rather 

t h a n  predo m i n a n t l y  o n  ances t r a l  a s s o c i a t i on s . 

I n  1 9 72 , research i n  P u e r t o  R i c o  l e d  t o  t h e  

recogn i t i o n  o f  a m ajor l i t h ic s i t e , n a m e d  Car r i l l o ,  o n  t h e  

s ou t hwes t e rn c o a s t  of t h e  m u n i c i pa l i t y  o f  C a bo R oj o  < Pi k e  

a n d  P a n t e l  1 974; P a n te l  1976a, 1 9 76b> . T h e  i n i t i a l  r es u l t s  

of t h e  excava t i ons s h owed a dens e  l i th i c  " w o r k s h o p " w h i c h  

c o n t a i ned n o  e v i d e n c e  of cera mics or a n y  a s s o c i a t e d  d i e t a r y  
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remains. The absence of all other types of material 

assemblage, other than flaked stone, opened this site to 

interpretation as a potentially early hunting and gathering 

site. I n  the investigation of this site, the only known 

antecedents to the material were the sites in the Dominican 

Republic and Haiti. The sites of Mordan and Casimira were 

subsequently re-excavated by the author, and the areas of 

preceramic sites of Cabaret in Haiti were re-visited. 

Comparative examinations of the sites from Hispaniola and 

Puerto Rico indicated possible cultural (and hence 

chronological) linkages. Therein was the need to further 

assess the Casimiro�d dates assigned by Cruxent. 

I t  was also during this period of time that archaeologists 

initiated substantive work on Cuban lithic assemblages, 

primarily through the efforts of Janusz Kozlowski from the 

University of Krakow in Poland. Kozlowski's work on the 

collections from the site of Levisa,dated to 5050 b.p., and 

his application of European classifications to the lithic 

complexes of Cuba were major efforts in explaining the 

preceramic periods of the island. In the Lesser Antilles 

other developments were taking place around this same time 

in Antigua, Mart1nique and Trinidad. Dave Davis 

investigated a preceramic site in Antigua, called Jolly 

Beach (Davis 1974a, 1974b, 1976), which yielded a 

radiocarbon date of 3625 b.p. He concluded that the 

Carrillo site of Puerto Rico was ancestral to the 
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Jo l l y  Beach s i t e , t h e re i n  s ugges t i ng an east to w e s t  

movement down t h e  A n t i l l ea n  c h a i n . I n  M a r t i n i q u e , H e n r i  

Pe t i t j e a n  R o g e t  ( 1 9 7 6 ) r e p o r t e d  a prece r a m i c  s i te t h a t  led 

to renewed debate a n d  specu l a t i on o f  a southern o r i g i n  of 

e a r l y  g r oups moving northward through t h e  Less e r  A nt i l l e s  

� the A nt i l l ea n  c h a i n  to Puerto R i co a n d  H i s p an i o l a . 

A s i g n i f i c a n t  change occurred i n  t h e  r e s earch focuses 

of C a r i bbean a rchaeo l ogy d u r i ng t h e  s e v e n t i es with t h e  

f o r m a t i o n  of m u l t i - d i s c i p l i n a r y  a r c h a eo l o g i c a l  t e a m s . T h e  

p r i m a r y  i mp e t us beh i nd t h i s  w a s  a r e s u l t  o f  t h e  efforts o f  

M a r c i o  V e l 6 z  Magg i o l o  d ir ec t i n g  t h e  r e s e a r c h  p ro g r a m  o f  t h e  

" Mu s e o  d e l  Hombre D o m i n i ca n o " .  V e l 6 z  M a g g i o l o ' s  p ro l i fi c  

p u b l i ca t i ons s i g n a l l ed a renewed u n d e rs t a n d i n g  o f  t h e  

nece s s i t y  f o r  C a r i bbean a r c h a e o l o g y  t o  a s s e s s  t h e  proces s e s  

of preco l u m b i an h u m a n  a d a pt a t i on t o  t he i s l a n d  e n v i ronment . 

H i s  pub l i c a t i o n of Med i o a m b i e n t e  y A d aptac i 6 n  H u m a n a  en l a  

P r e h i s t o r i a  d e  S a n t o  D o m i ngo < V e l 6 z  M a gg i o l o  1 97 6 ) i s  mos t 

noteworthy i n  t h i s  contex t . 

V e l 6 z  M a g g i o l o  focus e d  on t h e  prob l e m  o f  i nd e p e n d e n t  

i n s u l a r  a d a p t a t i o n  b y  d e a l i n g  w i t h  t h e  e x i s t i ng e v i d ence i n  

t h e  archa e o l o g i c a l  records of both t h e  G r e a t e r  a n d  L e s s e r  

A n t i l l e s  a n d  fo r m u l a ted a c u l t u r a l  d e v e l o p m e n t  of t h e s e  

m a r g i n a l  groups f r o m  a n  eco l o g i c a l  app roach . He w a s  a b l e  

t o  a v o i d  t h e  p r o b l e m s  J u l i a n  S te w a r d  h a d  n o t e d  i n  t h e  

tendency o f  researchers to m i s i n t e r p r e t  c u l t u ra l  e c o l ogy , 

e s p ec i a l l y  i n  r e l a t i o n  to h u m a n  a d a p t a t i o n  t o  t h e  
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e n v i ro n m e n t . S te w a r d  po i n t ed o u t  t h a t  a t  t h e  bas ic 

s u bs i s te n c e  l e ve l , m a n ' s  i n t e r act i o n  w i th h i s  e n v i ro n m e n t  

i s  v e r y  m u c h  a l i m i t i ng o r  d i r ect i v e  f a c to r ; h o w e v e r , a b o v e  

t h i s  l e v e l , n u m e r o u s  o t h e r  f a c t o r s  a r e  i nv o l ved w h i c h  

s u p e r s e d e  t h e  c u l tu r a l  e c o l o g i c a l  a s p ects . N o  l o n g e r  i s  i t  

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

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

p l a y  < S t e w a r d  1 9 5 5 ) . 

V e l 6 z  Magg i o l o  l ooked at t h e  a r c h a e o l o g i c a l  r e c o r d  a n d  

propos ed a n u m b e r  of t h eo r e t i c a l  r e v i s i o n s . H e  p r o p o s e d  

t h a t  the c o n cept o f  a C i bo n e y  c u l t u re w a s  o u t d a t e d  a n d  had 

b e e n  u n i l a t e ra l l y  attached to a l l  s i tes pos s e s s i ng any 

C i bo n ey - l i k e  t r a i t s . He s ta t e d  t h a t  t h e  C i b o n e y  w e r e  

o bv i o us h i s to r i c  s u r v i v a l s  o f  p r e v i o u s  g r o u ps a n d  t h a t  e a c h  

of t h ese e a r l i e r  g r o ups a d a p t e d  to t h e i r  i n d i v i d u a l  l oc a l  

e n v i ro n me n t. I n  a c c o r d a n c e  w i t h  t h i s , he f u r t h e r  s a w  a 

p r o c e s s  w h i c h  he t e r m ed " hy b r i d i z a t i on " h a v i n g  e v o l v e d  as a 

r e s u l t  of l o c a l  v a r i ati o n s . He s u g g e s ted t h a t  

i n v e s t i g a t o r s  l oo k  a t  e a c h  g r o u p  o f  s i tes a s  a d ap t a t i ons t o  

loca l e n v i r o n m e n t s , i nt e r a c t i n g  w i t h  o n e  a n o t h e r , a n d  

for m i n g  " h y b r i d s " of t h e  " co r e " c u l t u r e s  < V e l 6 z  M a g g i o l o  

1 9 7 6 , 1 9 8 0 , 1 9 8 4 ) . 

A s e c o n d  s e m i n a l  w o r k  i n  t h e  C a r i b b e a n  a r o u n d  t h i s  

s a m e  t i m e w a s  t h e  1 9 7 6  p u b l i ca t i on o n  t h e  e xc a v a t i o n s  a n d  

a n a l y s i s  at Y u m a  i n  t h e  Do m i n i ca n  R ep u b l i c  ( V e l 6 z  M a g g i o l o ,  

V a r g a s , S a n o j a Obed i e nt e , a n d  L u n a  C a l d e r 6 n  1 9 7 6 ) . The 
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a u t h o rs d e m o n s t r a t e d  t h e  i n t e r a c t i o n  a n d  d e v e l o p m e n t  of a 

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

t o  c i r c a 2 2 5 0  b . p . , t h r o u g h  t o  a d e n s e l y  p o p u l a t e d , 

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

b u r i a l s . T h e  r e s u l t s  o f  t h i s  i n v e s t i g a t i o n s h o w e d  t h e  

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

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

E l e m e n t s  o f  Ve l 6 z  M a gg i o l o ' s  h y b r i d i z a t i o n  c o n c e p t  w e r e  

d e m o n s t r a t e d  i n  t h e  s i t e ' s  a r c h a e o l o g i c a l  r e c o r �  a n d  t h e  

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

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

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

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

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

c u l t u r a l  v a r i a t i o n  i n  W e s t  I n d i a n a s s e m b l a g e s . 

P r e v i o u s Appr o a c h e s  t o  L i t h i c  C l a s s i f i c a t i o n 

D u e  t o  t h e  u s e  o f  c on t i n en t a l  m o d e l s ,  l i t t l e  a t t e n �io n 

h a s  b e e n  g � v e n  t o  t h e  f i e l d  i n v e s t i g a t i o n a n d  a n a l y s i s  of 

the t e c h n i c a l  a s pe c t s  o f  the t o o l  m a k i n g  p r oc e s s  o n  t h e s e  

i s l a n d s  < R a i n e y  1 9 4 1 ; R o u s e  1 9 4 1 , 1 9 4 2 a , 1 9 47 , 1 9 4 7a , 1 9 6 6 ; 

K o z l o ws k i  1 97 4 , 1 9 7 5 ; K o z l o w s ki a n d  G i n t e r  1 9 7 3 ) . M o s t  

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

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

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

f l a k e , a n d  t h e  l i k e . I n  s o  d o i n g , t h e r e  h a s  b e e n  l i t t l e  
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a tt e n t i on g i ven t o  d e v e l o p i n g  a c l a s s i f i ca t or y  s c h e m e  w h i c h  

q u a l i f i e s  a n d  q u a n t i f i e s  t h e  f u n d a m e n t a l t ec h n o l ogi c a l  

a s pects o f  t h es e W e s t  I nd i a n  a rc h a e ol og i c a l  a s s e m b l ages . 

C o n t i n e n t a l  m o d e l s  h a v e  been s een a s  read i l y  a va i l a b l e 

pragm a t i c  c l a s s i f i c a t ions . They h a v e  become a d m i x t u res o f  

f u n ct i o n a l  a n d  m o r p h o l og i c a l  c l as s es , d e v e l op e d  o n  

a s s embl ages of n on - i s land g r ou p s . T h e  i d e n t i fi ca t i on of 

gross tool t y pes s u c h  as c h oppers , s crapers , b l a des a n d  

s i m i la r  g r o u p i n g s  h a v e  i nh e r en t  l i m i t at io n s  a s  t o  t h e i r  

u s e f u l n e s s  i n  expl a i n i n g t h e  arch a e o l o g i c a l  record o f  the 

p r ec o l u m b i a n  A n t i l l e an c o m p l e x es . T h e  p r es e n t  

c l a s s i f i c a t i o n  o f  a W e s t  I n d i a n  s t o n e  t o o l  a s  a " c ho p per " ,  

f o r  e x a m p l e ,  does n o t  m e r e l y  i m p l y  a m or p h o l o g i c a l  t y p e  o f  

a r t i fact b u t  a ls o  i m p l i es a c l e a r  f u n ct i o n  f o r  t h a t  o b j e c t  

- t h a t  of forcef u l l y  cut t i ng o r  s e v e r i n g  s o m e t h i n g  w i t h  a 

s e r i e s  of m a s s i ve b lows . A l t h o ug h  u l t i m a t e l y  t h e  e n d  

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

a n eed t o  r e - e x a m i n e  t h e  i n i t i a l  c l a s s i f i c a to r y  s c he m es p u t  

f o r t h  i n  t h e  d e f i n i t i on o f  W e s t  I nd i an f l a k e d  s t o n e  too l s . 

We m u s t  look a t  b o t h  tech n o l ogy a n d  f u n c t i o n  a s  s ep a r a t e  

a n a l y t i c a l  a p p r o a c h e s  w h i c h  w i l l  a l l o w  us to i n i t i a l l y  

c r e a t e  a taxonomy free o f  preconcei ved c u l t u r a l  

a s s oc i a t i ons . 

P r e v i o u s  f l a ked stone c l a s s i f i c a t i o n s  used i n  t h e  

An t i l l es h a v e , i n  l a rge d egree , i m peded o u r  u n d e r s t a n d i n g  

o f  prec o l u m b i a n  a rc h aeo l ogy i n  t e r m s  of a n s w e r i n g  
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f u n d a m e n t a l q u es t i ons s u c h  as ; w h i c h p r e co l u m b i a n  g ro u ps 

w e r e  us i ng w h i c h  s tone too l s  for w h a t  p u r p os e s ? < C r u xent 

and R o u s e  1 9 6 9 ; P a n t e l  1 9 77a ) ;  were t h e s e  groups c u l t u ra l l y  

r e l a t ed o r  d i s t i nc t  c u l t u r a l  g r o u p s ? < B u l l e n 1 97 6 a , 1 9 76 b ;  

V e l 6 z  1 9 8 0 ; V e l 6 z  a n d  O r t e g a  1 97 3 , 1 9 76 ; P a n t e l  1 9 8 3 ) ; w h a t  

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

a n d  w h a t  w e r e  t h e  f a c t o r s  of l if e w a y  opt i o n s  i n  a g i v e n  

h i s t o r i c a l  d e v e l o p m e n t ?  < Sa n o j a 1 9 8 5 , 1 9 8 6 a , 1 9 8 6 b ;  V e l 6 z  

1 9 7 1 - 7 2 ,  1 97 6 , 1 9 8 4 ) . 

R o u s e's p u b l i c a t i on of P r e h i s tory in H a i t i  < 1 9 3 9 ) 

p r e d a t e d  t h e  p u b l i c a t i o n  of R a i n e y ' s  Exc a v a t i o n  i n  t h e  Ft . 

L i be r t e  R egi on , H a i t i  < 1 9 4 1 ) a nd R o u s e ' s  o w n  C u l t u r e  o f  the 

F t . L i be r t e  R eg i o n  , Ha i t i  ( 1 9 4 1 ) . T h e  e x c a v a t i o n s  a n d  

a n a l y s i s  o f  t h e  F t . L i b e r t e  m a t e r i a l s , h o w e ve r , s e r v e d  a s  

t h e  b a s i s  f o r  h i s  1 9 3 9  p u b l i c a t i o n . R o u s e  s t a t e d  i n  h i s  

e a r l i er w o r k  < R o u s e  1 9 3 9 ) t h a t  h i s  a n a l y t i c a l  a p p r o a c h  w a s  

a i m ed a t  d e v e l o p i n g  modes a nd types ; h o w e v e r , t h e  w o r k  

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

c e r a m i c , r a t h e r  t h a n  a l i t h i c  c l a s s i f i c a t i o n . H i s  

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

tec h n o l o g i c a l  a n d  f u n c t i on a l  a n a l ys e s  c r e a t e d  r a t h e r  b r o a d  

c a t e gor i e s  of a r t i fa c ts . He app l i ed h i s  m o d a l  a n a l ys i s  i n  

h i s  s ub s e qu e n t  p u b l i c a t i o n  o n  H a i t i  < Ro u s e  1 9 4 1 ) wh i c h  

d e a l t  m o r e  w i t h  l i t h i c s . N e v e r th e l e s s , t h e  f i n a l  r e s u l t  

w a s  not g r e a t l y  d i f f e r e n t  f r o m  h i s  1 9 3 9  w o r k . H i s  

a n a l y t i c a l m e t h od became m o r e  a pp l i c ab l e  t o  cer a m i c  
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c l a s s if i c a t i on a n d  t he d e v e l o p m e n t  o f  r e g i o n a l  c h r o n o l o g i e s  

b a s e d  o n  t h e  c l a s s i f ic a t i o n . As a r es u l t ,  h e  s u bs eq u e n t l y  

focused h i s  e f forts on c e r a m i c  a n a l y s i s  a n d  o n l y  m a r g i n a l l y  

dea l t  w i th l i t h i c  a n a l ys i s . 

To d a t e , ther e  h a v e  been n o  c l e ar m e t h od o l o g i c a l  

a p p r oaches d e v e l o p e d  to d e a l  w i t h  t h e  p r e c ol um b i a n  l i th i c  

a s s e m b l ages o f  t h e  i s l a n d s . T h e  u s a g e  o f  E u r o p e a n  a n d / o r  

N o r t h  A m e r i c a n  t a x o n o m i c  c l a s s i f i c a t ions f i t  uncomfortab l y  

i n t o  t h e  A n t i l lean a rchae o l o g i c a l  r ecord . M o s t  o f  t h e  

taxonom i e s  u s e d  a r e  e i th e r  t o o  s p ec i a l i z e d  t o  a s p ec i f i c  

r e g i on o r  f u n c t i o n a l  category < i . e .  p r o j e ct i l e  p o i n t s ) ,  o r  

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

d e f i ned c u l t u r e  t r a i t s  f o r  t h e  i s l an d  a s s e m b l ages . T h e  

s pec i a l i zed c a t ego r i e s , s uc h  as t h o s e  o r i g i n a l l y  d e s i g ned 

f o r  t h e  European P a l e o l i t h i c  p e ri od s , foc u s  t h e  a s s e m b l a ge 

a n a l ys i s  on r e t o u c h e d  a r t i f a c t  g r o u p s . A s  s ta t e d  e a r l i e r , 

t h e  m a j o r i t y  of res e a rc h e r s  i de n t i f y i ng l i t h i c  a s s e m b l ag e s  

i n  W e s t  I n d i a n  s i tes o n l y  d e a l w i t h  a s e lec t i ve d i v i s i on o f  

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

l i ke ( R o u s e  1 9 4 2 a ; D a v i s  1 9 7 4 a ; Ko z lo w s k i  1 9 8 0 ; F e b l es 

1 9 8 2 ; P a n t e l  1 9 7 6 a , 1 9 77b : O r t e g a  a nd G u e r r e r o  1 9 8 1 ) .  

a p p roach h a s  l e d  t o  a q u a s i - s t y l i s t i c / funct i o n a l  

exp l a n a t i o n  o f  prece r a m i c  h u n t i n g  a n d  gathe r i n g s i t e s  

r a t h e r  t h a n  a u s e f u l  and d i m e n s i o n a l  taxonomy o f  f l a k e d  

s t o n e  t o o l s  f o r  t h e  preco l u m b i a n  p e r i ods . 
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S t i l l , i n  q u a n t l f i a b l e  t a x o n o m i c  t e r m s , s o m e  

p u b l i c a t i o n s  ( e s p e c i a l l y  d u r i n g  t h e  1 9 7 0 s  a n d 1 9 8 0 s ) h a v e  

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

a s s e m b l a g e s  < D a v i s  1 9 7 4 a ;  K o z l o w s k i  1 9 8 0 ; F e b l e s 1 9 8 2 ;  

P a n t e l  1 9 7 6 a , l 9 7 7 b ) . A l l ,  h o w e v e r , f a l l  s o m e w h a t  s h o r t  o f  

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

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

A l t h o u g h  a l l  d e a l  w i th t h e  m a n u f a c t u re a n d  u s e  o f  s t o n e  

t o o l s , e i t h e r  i m p l i c i t l y  o r  e x p l i c i t l y  m o s t  a r c h a e o l o g i s t s 

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

e l e m e n ts o f  t h e s e  f a c t o r s . T h e r e  i s  a n e e d  t o  l o o k a t  t h e  

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

p r o d u c t  C G e n e s t e  1 9 8 5 )  a n d  t o  d e a l w i t h  t e c h n o l o g i c a l  

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

e x a m i n i n g t h e i r  p r o b a b l e  f u n c t i o n . A g a i n ,  w h a t  m a y  a p p e a r  

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

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

i n h e r e n t  q u a l i t i e s o f  t h e  r a w  m a t e r i a l  b a s e . 

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

t r a d i t i o n s  o f  t h e  w e s t  I n d i e s  c a n  b e  t r a c e d  t o  t h e  

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

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

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

t h e  b a s i s  f o r  a k e y a r t i e  e o f  C r u x e n t  a n d  R o u s e  ( 1 9 6 9 ) . I n  

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

l a t e r  b e c a m e  t h e p r i m a r y  r e f � r e n c e  f o r  p r e c e r a m i c  
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def i n i t i o n s  o f  l i t h i c  a s s e m b l ages f o r  West I nd i a n  s i t es . 

I t  was t h i s  a rt i c l e  w h i c h  p ro v i d e d  t h e  bas i s  f o r  t h e  

r e d ef i n i t i o n  o f  the precer a m i c  p e r i o d s  o f  t h e  W e s t  I nd i es . 

Thereafte r , d e b a t e  centered o n  t h e  a n t i q u i t y  of t h e  l i t h i c  

a s s e m b l ages o f  t he A n t i l l e s  r a t h e r  t h a n  o n  r ef i n i n g  

d e f i n i t i o n s  o f  h un t i ng a n d  g a t h e r i n g  a s s e m b l ages . 

I n  e s s ence , t h e  crux o f  C r uxent a n d  R o u s e ' s  d e f i n i t i on 

of the deve l o p m e n t  o f  West I nd i a n  l i t h i c s  w a s  a s  f o l lows : 

The a b s e n c e  o f  ground s t o n e  a r t i facts m e a n s  t h a t  
t h e  C a ba r e t  c o m p l e x  b e l ongs t o  o n e  o f  t h e  P a l e o ­
I nd i a n  ages . I n cl uded a m o n g  i t s  f l i n t  a r t i f a c t s  
a re p r o j e c t i l e  p o i n t s , s ho w i ng t h a t  t h e  C ab a r e t  
peop l e  w e r e  o f  t h e  L a t e  P a l e o - I nd i a n  a g e ; t h e  
p o i n t s  hav i ng s te m s  for h a f t i n g . 

T h e  Mordan workers d i d  n o t  f o l l o w  t h e  
C ab a r e t  p r a c t i c e  of retouch i n g  t h e i r  f l a k es t o  
fac i l i ta t e  h a f t i ng . T h e  a b s e nc e  o f  h a f t i n g  a n d  o f  
p r o j e c t i le p o i n t s  s ho w s  t h a t  t h e  c o m p l e x  b e l o n gs 
to t h e  Ear l y  P a l eo - I nd i a n  a g e  . 

• i n  v i ew o f  the v i r t u a l  c e r t a i n t y  t h a t  
t h e  C as i m i ra c o m p l e x  s u b s t a n t i a l l y  preda t e s  t h e  
Morda n , t h e  C a s i mi r a  c om p l e x  c o u l d  d a t e  b a c k  a s  
f a r  a s  5 000 B . C . [ C r u x e n t  a n d  R o u s e  1 9 6 9 : 4 5 - 4 6 ] . 

Once a d a t e  h ad been e s t a b l i s h e d  f o r  t h e  s i te o f  

M o r da n , C r u xe n t  p o s t u l a t e d  t h a t  t h e  m a ter i a l  h e  f o u n d  a t  

t h e  s i t e  o f  C a s i m i ra ( a nd L a s  A l e j a n d r i n a s ) was e v i d e n c e  o f  

a n  e a r l i e r  p rec o l umb i an occu p a t i o n  t h a t  predated t h e  M o r d a n  

d e p o s i t  b y  a p p r o x i m a t e l y  3 000 y e a r s . T h e  ba s i s  f o r  t h e  

a s s u m p t i o n  w a s  p l aced upon t h r e e  f a c t ors , t w o  of w h i c h  w e r e  

par t i a l l y  techno l o g i c a l  a n d  o n e  eco l o g i ca l . C r u xe n t  f i r s t  

p o i n te d  t o  t h e  i no r d i n a t e l y  l a rge s i z e o f  t h e  l i t h i c  

a r t i facts i n  C as i m i ra i n  c o m p a r i s o n  t o  a l l  t h e  res t o f  t h e  
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m a t e r i a l  k n o w n  f o r  H i s pa n io l a ,  a n d  s ec o n d l y  t h e  a p p a r e n t  

l a c k  o f  a n y  s e c o n d a r y  w o r k  o r  r e t o u c h  o n  t h e  a r t i f a c ts . H e  

e n v i s i o n e d  t h i s  a s s e m b l a g e  a s  t h a t  o f  a " Pa l e o l i t h i c " h a n d ­

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

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

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

" C a s i m i ro i d  s e r i e s " w a s  b a s e d  u p o n  a c o n t i n e n t a l  m o d e l  

w h i c h  C r u x e n t  h a d  e n c o u n t e r e d  i n  V e n e z u e l a  - t e r r a c i n g . 

T h e  s i t e of C a s i m i r a i s  l oc a t e d  s o m e  m e t e r s  u p h i l l  f r o m  t h e  

s i t e  of H o r d a n  i n  w h a t  i s  r o u g h l y  e q u i v a l e n t  to a s er i es o f  

t e r r a c e s . C r u xe n t ' s  a s s um p t i o n , w h i c h  w a s  t a k e n  f r o m  a 

S o u t h  A m e r i c a n  c o n t i n e n ta l m o d e l , w a s  t h a t  t h o s e  s i t e s  o n  

l ow ge o l o g i c a l  t e r r a c es were l at e r  t h a n  t h os e  o n  h i g h e r  

t e r r ac e s , s i n c e  t h e  for m a t i on of t h e  t e r r a c e s  a l o n g  r i v e r  

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

e s t u a r y  s y s te m  < C r u xe n t , p e r s o n a l  c o m m u n i c a t i on 1 9 7 7 , 

C h a n l a t t e  B a i k , p e r s o n a l c o m m u n i ca t i o n  1 9 8 7 ) . T h e r e  a r e , 

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

p r o b l em s  i n  u s i n g  t h e  a n a l o g y  o f  t o p o gr a p h i c  a l t e r a t i on i n  

t h e s e  i n s u l a r  D om i n i can s i t e s  t o  t h o s e o n  t h e  c on t i n e n t a l  

S o u t h  A m e r i c a n  m a i n l a nd < P a n t e l  1 9 7 7 a ) . 

I t  i s  v i t a l  t o  r e - a s s e s s  t h e  i m p o r t a n c e  o f  t h e  s i t e  o f  

C a s i m i r a s i n c e  i t  h a s  b e e n  u s ed a s  a p r i m a r y  b a s i s  f o r  W e s t  

I n d i a n  l it h i c  c h r o n o l o g i e s  u s i n g t o o l  m o r p h o l o g y . I t  w a s  

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

a p p r o a c h  u s e d  i n  t h e  i d e n t i f i c a t i o n  of th i s  a s s e m b l a g e  a s  a 
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d i s t i n c t  c u l t u r a l  g ro u p ,  t h a t  prov i d e d  t h e  present i m petus 

to d ev e l o p  a c l a s s i f i ca to r y  s cheme that w o u l d  q u a l i f y  and 

quantify West I nd i a n  l i th i c  a s s e m b l a g es . 

Appr oach to t h e  Pro b l e m  o f  L i t h i c  C l a s s i f i cat i o n  

To be a b l e  t o  b eg i n  r es o l vi n g  s o m e  o f  t h e  pro b l e m s  

i nh e rent i n  p r e v i o u s  c l a s s i f i ca t i o n s  o r i ented p r i m a r i l y  

towa rds c u l t u r a l  c h r on o l o g i e s  req u i red t h a t  an " i s l a n d ­

b a s e d " c l a s s i f i ca to r y  s c h e m e  f o r  t h e  i d e n t i f i c a t i on o f  

l i th i c  techno l ogy be deve l o pe d . Th i s  tech n o l o g i c a l l y  b a s e d  

c l as s i f i ca t o ry s c h e m e  s h o u l d  b e t t e r  l e nd i t s e l f  t o  

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

s i n c e  i t  w o u l d  n o t  c o nt a i n  i nh e r e n t  b i a s e s  of c u l t u r a l  

a f f i l i a t i ons . As a means o f  a c h i e v i ng t h i s  e n d , t h e  f i r s t  

s t e p  needed w a s  t h e  d e v e l o p ment o f  a bas i c  c l a s s i f i c a t i on 

m e t hod wh i c h  i s o la te d  the tech n o l o g i c a l d i m e n s i o n s  o f  

f l a ke d  s t one a s s e m b l ages . 

T h i s  work e x a m i nes t h e  t e chn o l o g i c a l  a t t r i b u t e s  o f  

Wes t I n d i a n  l i t h ic a s s e m b l a g e s  u s i n g  a c l as s i f i c a t o r y  

sc heme a p p l y i ng p a r a d i g m s  f o r  s to n e  t o o l  t e c h n o l o g y  

< Du n n e l l  1 9 7 1 > .  

I n  t h e  i n i t i a l  c l a s s i f i c a t i o n  o f  the m a t e r i a l , a s e t  

o f  1 5  d i me ns ions was esta b l i s he d  w i t h  a t o t a l  o f  8 4  modes . 

Th i s  m o d a l  a n a l y s i s  was des i g n ed t o  cover n ea r l y  a l l  of t h e  

p os s i b l e  v a r i an t s  t h a t  co u l d  be f o u n d  i n  An t i l l e a n  

a s s e mb l a g e s  f r o m  a techno l og i c a l  perspec t i v e . The i n i t i a l  
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s a t  of d i mens i ons and modes was d e s i g ned a s  a w o r k i n g  

m o de l , u s i n g  a s e t  of l i t h i c  a s s e m b l ages f r o m  t h e  m a j or 

i s l a nd s  of t h e  Greater A n t i l l es and s ome o f  t h e  Les s e r  

A n t i l l e s . I t  w a s  t h e  i n t en t ,  i n  t h e  d e v e l o p m e n t  o f  t h i s  

c l a s s i f i c a t o ry s c heme , t o  c r e a t e  c o m b i n a t i ons o f  d i me n s i o n s  

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

v ar i a b i l i ty < Du n n e l l  1 97 1 > .  

As Dunne l l  exp l a i n s  i n  h i s  i d e n t i f i cat i on o f  a 

c l a s s i f i c a t o r y  s cheme : 

• c l a s s es , < m ode , t y p e , a n d  p h a s e ) 
denote t h e  s c a l e  of phenomena f o r  w h i c h  t h e y  a re 
c o n s t r u cted , t h e i r  pa r a d i g m a t i c  n at u r e , a n d  t h e  
c u l t u r a l  q ua l i t y o f  t h e i r  d ef i n i n g  c r i te r i a . 
These a r e  t h e  o n l y  c h a r a c t e r i s t i c s  w h i c h  c a n  b e  
i n c l uded f o r  t h e  d i sc i p l i n e  a s  a wh o l e  i n  a 
p r o b l e m  free context . The n u m b e r  of d ef i n i ng 
c r i t e r i a  a n d  t h e  p a r t i c u l a r  c r i te r i a  c h o s e n  a r e  a 
f u n c t i o n  o f  t h e  requ i rements o f  p a r t i c u l a r  k i n d s  
o f  p r o b l e m s , a nd v a r i a t i ons i n  t he s e  a s pe c t s  
produce the l a r g e  n um b e r  of m od e s , t y p e s , a n d  
phases , s o m e t i m e s  recog n i z e d  u n d e r  s pe c i a l  l a b e l s  
s u ch a s  t r a d i t i on , h o r i z o n , w a r e , o r  f u n c t i o n a l  
type , a n d  s omet i mes t e r m i n o l o g i ca l l y  
u n d i ffere n t i a te d . [ D u n n e l l  1 97 1 : 1 9 5- 1 9 6 ] .  

As s t a ted above , t h e  i n t e n t  o f  the p r es e n t  

c l as s i f i ca t o r y  s ch e m e  i s  t o  d e v e l o p  a work i ng m o d e l , a 

m o d e l  w h i c h  i s  s pec i f i c a l l y  app l i c a b l e  to preco l u m b i a n  Wes t 

I nd i a n  a s s e m b l ages a n d  i s  a means of exa m i n i n g  a n d  

exp l a i n i ng s to n e  f la k i n g  t e c h n o l og y . The i mm e d i a t e  g o a l , 

however , i s  not t h e  exp l a n a t i o n  o f  h i s t o r i c a l  p r o c e s s  i n  

t h e  i s l a n d s . L i t h i c  tec h n o log y ,  a n d  h o w  i t  i s  a pp l i e d  i n  

Wes t I nd i a n  a s s e m b l ages i s  o n e  o f  t h e  k e y  e l e m e n t s  o f  the 

p r e s e n t  w or k . The method o l o g y  proposed s h o u l d  s e r ve a s  a 
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mech a n i s m  to b e  c o m b i ned w i t h  s u b s e q u e n t  a n a l y s e s o f  tool 

f u n c t i o n . A s  a prel i m i n a r y  s te p , t h i s  w o u l d  a i d  i n  

i s o l a t i ng t h a t  for m a l v a r i a t i o n  t h a t  i s  c l e ar l y  c u l t u ra l . 
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C HA PTER 3 

GEOG RA P H Y  A N D  L I TH I C  SOURCE G EOLOG Y OF THE R EG I O N  

O v e r v i e w  of A r e a  

The a r e a  o f  research i s  a l te r n a t e l y  r e f e r r e d  t o  i n  t h e  

l i t e ra t u r e  a s  t h e  A n t i l l e s , t h e  W e s t  I n d i e s , t h e  G r ea t e r  

a n d  Les s e r  A n t i l les , o r  a t  t i m e s  t h e  C a r i b be a n . T h e  

d i v i s io n  of the A n t i l les i n t o  " Gr e a te r "  a n d  " Le s se r "  h a s  

c e r t a i n  r e l e v a nc e  for t h i s  p a r t i cu l a r  s t u d y  s i nc e  t h e  

m a j o r i t y  of f l a k e d  s to n e  s i t e s  a p p e a r  to be f o u n d  pr i m a r i l y  

i n  t h e  group o f  i s l a n d s  k n o w n  a s  t h e  G r e a t e r  A n t i l l e s . 

The i s l ands o f  Cuba , J a m a i c a , H i spa n i o l a  ( p r e s e n t l y  

d i v i d ed geopol i t i ca l l y  i n t o  H a i t i  i n  t h e  W e s t  a nd t h e  

Dom i n i c a n  R epubl i c  i n  t h e  Ea s t ) ,  a n d  P u e r t o  R i c o , 

cons t i tu t e  the g roup known a s  t h e  G r e a t e r  A n t i l l e s . T h e  

L es s e r A n t i l l es a r e  c o m p o s e d  of t h e  g r o u p  of i s l a nd s  t h a t  

beg i ns w i t h  t h e  V i r g i n  I s l a n d s  i n  t h e  E a s t  a n d  s t r e t c h es 

s o u th wa r d  t o  t h e  i s land of T r i n i d ad off t h e  n or t h ea s t t i p  

o f  Vene z u e l a  < s ee F i gure 3 - 1 ) . 

The i s l a nd s  of the Les s e r  A n t i l l e s  are o f t e n  f u r ther 

d i v i ded in the l i tera ture i n to t h e  W i n d w a r d  and L e e w a r d  

I s l ands . These a r e  composed of m a n y  s m a l l e r  i s l a nds a n d  
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i s l a n d  g r o ups w h i c h , i n  m a n y  c a s e s , r e m a i n  t o d a y  u n d e r  t h e  

r u l e  of N o r t h  A m e r i c a n  o r  W e s t e r n  European c o l o n i z i ng 

c o u n t r i e s 1  • 
The geo l og y  o f  the t w o  m a j o r d i v i s io n s  o f  t h e  

A n t i l le s , G r e a t e r  a n d  Lesser , can be c h a r a c t e r i z e d  b y  t w o  

b a s i c  g e o l o g i c a l  d i v i s i o n s . The f o r m a t i o n  o f  t h e  G r ea te r  

A n t i l les p r e d a t e s  t h a t  o f  t h e  L e s s e r  An t i l l es a s  e v i denced 

i n  t h e  s t i l l  a c t i ve v o l c a n i c  status of s o m e  o f  t h e  i s l a nd s  

i n  t h e  L es s e r  A n t i l l e a n  c h ai n . T h e  occurrence o f  l i mestone 

formations i s  greater i n  t h e  l a r g e r  i s l a nd s  of t h e  G re a t e r  

Ant i l l es a n d  c h e r t  f o r m a t i o n s  more c ommon t h a n  i n  t h e  

L e s s e r  A nt i l l e s . 

The l a rgest a n d  most wes t e r l y  i s l a n d  i n  t h e  A n t i l l e a n  

a r c h i pe l a g o  i s  C u b a , a n d  i s  d e s c r i bed by P i c 6  ( 1 9 7 4 : 3 )  a s  

a n  i s l a n d  g re a t e r  i n  s i z e  t h a n  t h a t  o f  a l l  o f  t h e  o t h er 

G r e a t e r  A n t i l l e s  c o m b i ne d . I t  i s  r e l a t i v e l y  f l a t  t o  h i l l y  

w i t h  l e s s  t h a n  a q u a r te r  o f  t h e  i s l a n d  b e i n g  moun t a i n ou s . 

H i s pa n i o l a  i s  the s ec ond l a r g e s t  of t h e  G r e a t e r  A n t i l l e s  

a n d  pos s e s s e s  c o m p l e x  mounta i n o u s  in ter i or s , v a l l e y s  a n d  

1 Th e  p r i n c i p a l  W i n d w a r d  I s l a n d s  a re t h o s e  o f  
M a r t i n i q ue < Fr ench W e s t  I nd i es [ F . W . I . l ) ,  S t . Luc i a ,  S t . 
V i nc e n t , Grenada , a n d  t h e  G r e n a d i n e s . T h e  p r i n c i p a l  Leeward 
I s l a nds a r e  compos ed of the U n i ted S t a tes V i r g i n  I s l ands 
< U . S . > ,  t h e  B r i t i s h  V i r g i n  I s l a n d s  < Br i t i s h  W e s t  I n d i es 
[ B . W . I . l > ,  S t . K i t t s , N e vi s , A n gu i l l a , A n t i g u a , B a r b u d a , 
R ed on d a , Mont s e r r a t  < B . W . I . ) ,  D o m i n i c a , G u a d e l o up e  
< F . W . I . ) , Mar i s - G a l a nte < F . W . I . > ,  S t . - Ba r t h � l e m y  < F . W . I . > ,  
S t . Eust a t i us ( Ne t h e r l a n d  Ant i l l e s  ( N . A . l > ,  S a b a  < N . A . ) ,  
a n d  S t . Maarten < F . W . I . / N . A . > .  
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coa s t a l  p l a i n s . J a m a i c a and Puerto R i co a r e  c o mp a r a b l e  i n  

s i ze a n d  topogr a p h y , w i t h  t h e  m os t  s i m i l ar f e a t u r e s  b e i ng 

t h e  m o u n t a i nous i n t e r i o r s  a n d  coa s ta l  p l a i n s . P u e r t o  R i c o  

i s  t he s m a l l e s t  o f  t h e  G re a t er A n t i l l es b u t  a l s o  t h e  mos t 

d i vers i f i e d  i n  geography w i t h  nea r l y  5 0  percent o f  t h e  

i s l and b e i n g  mount a i nous C P i c 6  1 97 4 > . 

The topography of t h e  G re a t e r  A nt i l l e s  i s  q u i te v a r i e d  

and m a n y  o f  the moun t a i n  r a n g e s  r e a c h  fai r l y  i mp r es s i ve 

h e i g hts : P i co T u rq u i no i n  C u b a  ( 2 , 0 0 0  meters ) ,  B l u e  

Mounta i n  P e a k  i n  J a m a i c a  ( 2 , 2 5 6  m e t e r s ) ,  P i c o  D u a r t e  i n  

H i s p a n i o l a  ( 3 , 1 75 m e t ers ) ,  a n d  C e r r o  d e  P u n t a  < 1 3 4 1  meters ) 

i n  P uerto R i c o . 

I n  addi t i on to the ma i n  i s l an d s  of t h e  G r ea ter 

A n t i l l es there a r e  n u merous s a t e l l i t e  i s l a nd s  and o f f -

s h or e  c a y s  t h a t  b e l ong to t h e  G r e a t e r  Ant i l l e s . Some of 

these secondary i s l ands , s uc h  as I s la de P i n os off o f  C u b a , 

m e a s u r e  i n  area a s  m uch as sev era l h undred s q ua r e  

k i l ometers < Pic6 1 97 4 ) . 

G e o l og i c a l  resea rch i n  t h e  G r e a ter a n d  L e s s e r  A n t i l l es 

over the p a s t  decades h a s  been p r i m ar i l y  o r i e nted towa rds 

e x p l a i n i ng t h e  o r i g i n s  and d e v e lopment o f  these i s l a n d s  

< He s s  1 9 3 3 , 1 9 3 8 , 1 9 6 0 ) . M u c h  o f  t h e  p i oneer w o r k  i n  t h e  

a r e a  was d o n e  by H .  H .  H e s s  ( 1 9 3 3 , 1 9 3 8 , 1 9 6 0 )  a n d  h i s  

s t u dents ( s ee Hess 1 9 6 0 ; H e s s  a nd M a x we l l  1 9 5 3 ) , u n d e r  t h e  

a e g i s  o f  P r i n ceton U n i vers i t y . The e mp h a s i s  i n  t h e s e  

s t u d i es w a s  o r i e n ted towards e x p l a i n i ng t h e  d e v e l o p m e n t  o f  
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i s l a n d  a r c h i p e l agos and o t h e r  f u n d a m e n t a l  geo l o g i c a l  

c o n c e r n s . L i t h i c  f o r m a t i o n s  c o g e n t  to a rc h eo l o g i c a l  

c o n c e r n s , h o w e v e r , s u ch as l i t h i c  s o u rce m a ter i a l s  f o r  

f l a ked s t o n e  i m p l e m e n t s , w e r e  not a k e y  c o n c e r n  to t h e s e  

a u t h o r s . M o s t of t h e  s i l i c i o u s  s t o n e  s u i t a b l e  f o r  f l a k i n g  

( b e i t  c h e r t , c h a l c edon y , f l i nt o r  a n y  o t h e r  

c r y ptoc r y s ta l l i n e  m a te r i a l ) i s  t h e  r e s u l t  of r e l a t i v e l y  

l a te g e o l o g i c a l  d e v e l o p m e n t s  w i t h l i m i ted i n t e re s t f o r  

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

the geo l og i c a l  l i t e r a t u r e  o n  t h e  i s l a nd s  o f  t h e  C a r i b b e a n  

d o e s  not d e a l  w i t h  d e s c r i p t i o n s  o f  s o urce m a t e r i a l s  w h i c h  

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

i n h a b i t a n t s . 

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

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

as a g e n e r i c  cate gor y  C We y l  1 9 6 6 > . One p r o b l e m  w i t h  t h e  

m a j o r i t y  of t h e s e  r e f e r e n c e s  i s  t h a t  t h e  g e o l o g i c a l  

c i t a t i o n  o f  t h e s e  s i l i c io u s  o r  c h e rt m a t e r i a l s  d o e s  n o t  

det a i l  t h e  s t r a t i g ra p h y  o f  t h e  d e p o s i ts f o r  a rc h a eo l o g i c a l  

p u r po s e s . T h e  occurrence , f o r  ex a m p l e ,  o f  a c h e r t  o r  

s i l i c i o u s  m a t e r i a l  o v e r la y i n g a n  e ar l i e r  g e o l o g i c a l  d epos i t  

m a y  i n d i ca t e  i t s  r e l a t i ve s t r a t i g r a p h i c  pos i t i o n  

geo l o g i c a l l y  b u t  does n o t  n e c e s s a r i l y  m e a n  t h a t  t h e  

m a te r i a l s  a r e  < o r were ) a c c e s s i b l e  t o  h u m a n  e x p l o i t a t i o n . 

The u s e  of ch erts a n d  o t h e r  s u i t a b l e  f l a k ing s o u r c e  

m a t e r i a l s  m o s t  o f t e n  req u i r e s  t h a t  t h e  m a t e r i a l s  a r e  
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i n i t i a l l y  expos ed t h rough a v a r i e t y  o f  n a t u r a l  p r oc e s s e s . 

The l it er a t u r e  for i d e n t i f y i ng t h e s e poten t i a l  s o u r c e  areas 

of the West I nd i es is woef u l l y  i mp o v e r i s hed . 

As w i l l  be s e e n  i n  t h i s  c h a p t e r , a f u r t he r  pro b l e m  

e x i s t s  i n  m o s t  of t h e  geo l o g i c a l  l it e r a tu r e , i n  t h a t  

references to t h e  occurrence o f  c h e r t  o r  c h e r t  o u t c rops d o  

n o t  us u a l l y  d e s c r i b e  t h e  n od u l e  s i z e ,  nor t h e  degree o f  

homogene i t y  o f  the l i t h i c  m a t e r i a l . B o t h  of t h e s e  factors 

a r e  key e l e m e n ts in unders t a nd i ng a v a i l a b i l i t y  as w e l l  as 

the f l a k i n g c h a r a c te r i s t ics o f  t he m a t e ri a l s  f ro m  an 

a rchaeo l o g i c a l  point of v i e w . The a bs en c e  o f  t h i s  k i nd o f  

d a t a  p u t s  t h e  i n forma t i o n  i n t o  a very g e n e r a l  i n t e r pret i v e  

l ev e l . T h e  occurrence o f  geolog i ca l l y  reported 

o u t c roppings c a n  only give us a b r o a d  i d e a  o f  those a r e a s  

w h i c h  cou l d  h a v e  been u s e d  poten t i a l l y  b y  p r e co l u m b i a n  

groups . 

The need i s  c l e a r  for f i r s t - h a n d  f i e l d  d a t a  w h i c h  

d e s c r i bes t h e  phys i c a l  c ha r a c t e r i s t ic s  a n d  t h e  l o c a t ions o f  

s ources o f  s u i t a b l e  r a w  f l a k i ng m a t e r i a l s , b u t  t he r e  a r e  

s o m e  cas es i n  A n t i l l e a n  a r c h a e o l ogy w h e r e  s ou r c e  m a t e r i a l s  

w e r e  i nves t i ga t e d  a s  part o f  t h e  a r c h a eo l o g i c a l  r e s e a rc h . 

I n  the Greater A n t i l l es , a g e o l o g i s t  < Roob o l ) j o i n e d  

e fforts w i t h  a n  a ma te u r  a r c h a eo l o g i s t  < Lee ) a n d  a t tempted 

to i denti fy f l a ked stone s o u r c e  mater i a l s  for s e v e r a l  

preco l u m b i a n  Jam a i c a n  s it e s  ( Roobol a n d  L e e  1 97 6 ) . F i e l d  

w o r k  i n  t h e  D o m i n i c a n  R e p u b l i c , Ha i t i , a n d  Puerto R i co 
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i n c l uded t h e  i d e n t i f i c a t i o n  a n d ex a m i n a t i on o t  poten t i a l  

l i t h ic s ou r c e  s i t e s  for m o a t  o f  t h e  c o l l e c t i o n s  u t i l i zed i n  

t h e  pres e n t  s t u d y  < Pa n t e l  1 97 6 a , 1 97 7 a , 1 97 7 b , 1 9 8 3 ) . I n  

t h e  Les s er A nt i l l es , nota b l e  e f f o r t s  h a v e  been m a d e  b y  

D a v i s  i n  t h e  i d e nt i f i ca t i on o f  potent i a l  s ources f o r  t h e  

f l a k ed s t o n e  a s s e m b la ges o f  A n t i g u a  < Da v i s  1 9 8 2 ) . 

A l t hough t h e  c r i t i c i s m s  o f  K h u d o l e y  a n d  M e ye r h o f f  m a y  

s e e m  e x t r em e , they e f fec t i v e l y  i l l us t rate s o m e  of t h e  

prob l em s  present i n  t h e  C a r i bbean : 

T h e  Greater A n t i l l e s . • geo l og y  c a n  b e  s tu d i ed w i t h  
reason a b l e  t horoughnes s , a l t h o u g h  p o l i t i c a l  
access i b i l i t y  h a s  been a h and i ca p  i n  t h e i r  s tu d y . 
Y e t  c a r e f u l  s urface a n d  s u b s u r f a ce geo l og i c  m a p p i ng , 
t h r o u g h  s e d i mentary p r o v i n c e  s t u d i es , s ys t e m a t i c  
geochronology i n ves t i g a t i ons , a n d  d et a i l e d  geophys i c a l  
s urveys h a v e  been c a r r i ed o u t  i n  v e r y  f e w  p l ac e s  
w i th i n  t h i s  arc . 

. i t  i s  i ncred i b l e  t h a t  t h e  G r e a t e r  A n t i l l e s  
i s l a nds , expos ed as t h e y  a r e  a n d  a v a i l a b l e  t o  
t h o u s a n d s  of g e o l og i s ts and geophys i c is ts for s t u d y , 
a r e  p oo r l y  m a pped , poor l y  s tu d i e d , a n d  p o o rl y  
unders tood . The p u b l i s h e d  l i te r a t u r e  on C ub a  i s  a 
m a z e  o f  c o n t r a d i c t i o n . • The i s l a nd o f  H i s pa 5o l a  
i s  a l mo s t  tot a l l y  unknown . T h e  few " d e ta i l ed " reports 
from t h a t  i s l a nd a r e  a t  bes t reconna i s s a n c e  s t u d i es . 
Puerto R i co and the V i r g i n  I s l a nds , l i ke C ub a , a r e  
beco m i n g  s ources f o r  n u m e r o u s  c o n trad i c t o r y  
pub l i c a t i on s . C Kh u d o l e y  a n d  Meyerho f f  1 9 7 1 : 1 6 6 ) . 

L i t h i c  Raw M a t e r i a l s  

When d i s c u s s i ng t he t e r m s  f l i n t , chert , a n d  

c h a l cedony , a r c h a e o l o g i c a l  a n d  g e o l o g i c a l  c o ns i de r a t i on s  o f  

l i t h i c  m a ter i a l s  t e n d  t o  d i ffer . T h e  a r c ha e o l o g i c a l  

concerns a r e  w i t h  t h e  " w orka b i l i t y " or f l a k i ng 

charac ter i s t i c s  o f  a l i t h i c  mater i a l ; t h e  g e o l o g i c a l  
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concerns a r e  more towards t h e  d e v e l o p me n t  o f  t h e  l i t h i c  

m a t e r i a l  i n  a geomor p h i c  context . 

Archaeolog i ca l l y ,  t h e s e  concepts a r e  w e l l  s u m m a r i zed 

by C ra bt re e : 

F l i n t ,  f i n e - g r a i ned b a s a l t , c h er t , c h a l cedon y , j a s per 
and the volcan i c  g l a s s e s  were w id e l y  u s ed a bo r i g i na l l y  
for t h e y  a r e  s o l i d s  h a v i n g  t h e  prope r t i e s  o f  h e a v y  
l i q u i d . A l l  h a v e  the neces s a r y  qua l i t i es o f  
e l a s t i c i t y , h o mogene i t y ; a r e  c ryptocry s ta l l i n e ,  
i s otropic and h ig h l y  s i l i ceous . Homog e n e i t y  a l l ow s  
the worker t o  fracture the s to n e  i n  a n y  d i re ct i o n . 
The m a t er i a l  m u s t  a ls o  be free o f  f la w s , cracks a n d  
i n c l u s ions , o t h e rw i s e  i t  w o u l d  break p r e m a t ur e l y  o r  
c a u s e  s te p  a n d  h i n g e  f r a c t u r e s . C o a rs e - gr a i ned rock 
w i l l  not fracture s m o o t h l y  but tends to crumble from 
the a pp l i ed forc e . O t h e r  m a t er i a l s  s uc h  a s  f e l d s p a r  
and s la t e  w i l l  f r a c t u r e  o n l y  a l on g  c e r t a i n  l i ne s  a nd 
c a nnot b e  contro l l ed b y  the worker [ C r a bt r e e  1 97 2 : 5 1 . 

I n  g eo l og i c a l  t e r m s , the m o s t  c o m m o n  reference f o u n d  i n  t h e  

g eo l o g i c a l  l i te r a t u r e  and c a rtography o f  t h e  C a r i b b e a n  i s  

t h a t  o f  " c he r t " w h i c h  i s  d e f i ned a s  f o l l o w s : 

A h a r d , e x tr e m e l y  d e n s e  o r  c o m p a ct , d u l l  to 
s e m i v i treou s , m i crocr y s t a l l i ne o r  c r y p tocrys t a l l i n e  
s e d i mentary roc k , cons i s t i n g d o m i n a n t l y  o f  
i nter l o c k i n g  crys t a l s  o f  q u a r t z  l e s s  t h a n  a b o u t  3 0  � m  
i n  d i a me t e r ; i t  m a y  c on t a i n  a m orphous s i l i c a  ( op a l ) .  
I t  s o m e t i mes conta i n s  i mp u r i t i es s u c h  a s  c a l c i t e , i ron 
o x i d e , and t h e  re m a i n s  o f  s i l i ceous and o t h e r  
orga n i sm s . I t  has a toug h , s p l i ntery t o  conchoi d a l  
fracture , a n d  m a y  b e  w h i te o r  v a r i o u s l y  c o l ored gray , 
green , b l u e ,  p i n k , red , ye l lo w , brown , a n d  b l a ck . 
C h e r t  occurs p r i n c i pa l l y  as nod u l a r  o r  c o n c re t io n a r y  
segreg a t i on s  ( chert nodu l e s ) i n  l i m e s to n e s  a n d  
d o l o m i t e s , and l es s  com m o n l y  a s  area l l y  e x t e n s i ve 
l a yered d e pos i t s  ( bedded c h e r t ) ;  i t  m a y  b e  a n  o r i g i na l 
org a n i c  or i no r g a n i c  p r ec i p i t a t e  or a r e p l a c e m e n t  
produc t . The term f l i n t  i s  e s s ent i a l l y  s ynonymous , 
a l t hough i t  h a s  been used f o r  t h e  d a r k  v a r i e t y  o f  
chert . [ B ates a n d  J a c k s on 1 9 8 0 : 1 0 8 1 . 

Kee p i n g  i n  m i nd the l i m i t a t i on s  d e t a i led i n  t h e  

p r e v i ous s e c t i o n , a n  exa m i na t i on o f  t h e  g eo l o g i c a l  
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l i t e r a t u r e  of t h e  Greater a n d  Les s er A n t i l l e s  d o e s  offer us 

some i n i t i a l  d a t a  o n  l i th i c  sources which co u l d  h a v e  served 

as poten t i a l  r a w  m a t er i a l s  for preco l um b i a n  groups . 

A l t h o u g h  s o m e  geolog i c a l  m ap s  m a y  s how c h e r t  depos i t s , 

t h i s  i s  u s u a l l y  n o t  t h e  c as e . Howeve r , l i mes tone i s  often 

s ho w n  a n d  s i nc e  f l i n t , c h e r t  a n d / o r  c h a l c edony a r e  o f t e n  

f o u n d  erod i ng o u t  o f  l i m e s tone depos i ts , t h i s  m a y  b e  

s i gn i f i c a n t . S t i l l ,  u n l e s s  the occurre n c e  o f  c h e r t  i n  

l i m e s t one depos its i s  s p e c i f i c a l l y  s hown , t h e  i nf o r m a t i o n  

i s  n o t  a r c h a e o l og i c a l l y  u s e f u l . A s econd p r o b l e m  occurs i n  

t h a t  the occurrence o f  chert o n  a g e o l o g i c a l  m a p  m a y  not 

neces s a r i l y  represent s u f f i c i e n t  q u a n t i t i es of m a t er i a l i n  

n o d u l a r  o r  bedded form . The occurrence o f  t h e  c h e r t  m a y  b e  

i n  m i croscopic q u an t i t i e s  i n  t h i n  s e c t i o n s  a n d  not i n  t h e  

q u a n t i t i es neces s a r y  f o r  u s e  as r a w  m a te r i a l s  f o r  t o o l  

m an u f a c ture . W h a t  m a y  seem a s  a s i m p l e  m a t te r  o f  l o ca t i ng 

t h o s e  a r e a s  w h i c h  h a v e  c he r t  or other s i l i ci o u s  m a t e r i a l s , 

a n d  targe t i n g  t h e m  a s  poten t i a l  s o u rc e  a r e a s  i s  n o t  

feas i b l e . O f t en t i m e s  t h e  e x i s tence of c h erts or o t h e r  

s i l i c ious and worka b l e  m a t e r i a l  i s  not s ho w n  o n  geo l o g i c a l  

maps d u e  to t h e i r  r e l a t i v e  u n i mportance geo l o g i ca l l y . 

These o b s t a c l e s  are fur ther compounded b y  t he d i f f i c u l t y  of 

t r y i n g  t o  i n f e r  s t r a t igraph i c  l o c a t i on a n d  qu a l i t a t i v e d a t a  

f o r  poten t i a l  s o u rc e  m a t er i a l s  f r o m  t h e s e  references . 

For t h e  prev i o u s l y  de t a i led r e a s on s , m o s t  a l l o f  the 

d a t a  i n  t h e  r e m a i n d e r  o f  t h i s  section re l ie s  p r i m a r i l y  on 
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t e x t u a l  i n f o r m a t i o n , u s i n g  c a r t o g r a p h i c  d at a  o n l y  a s  a 

c o r robor a t i o n  o f  t h e  l i t e r a t u r e . 

The g e n e r a l  g e o l o g y  of C u ba , as p a r t  o f  t h e  G r ea t e r  

A n t i l l ea n  c ha i n , m a k es i t  h i g h l y  l i k e l y  t h a t  l o c a l  d epos i t s  

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

depos i t s  o f  t h e  i s l a n d . T h e  g e o l o g i c a l  l i te r a t u r e  o f  C ub a  

l en d s  l i t t l e  to a i d  i n  t h e  l o c a t i o n  o f  p o t e n t i a l  s i l i c i ou s  

d e pos i ts a n d  is f a i r l y  l i m i t ed to l oc a l  r ef e r e n c e s  < Al v a r e z  

C o n d e  1 9 57 , 1 9 6 1 ; B e r m u d e z  1 9 6 3 ;  F u r r a z o l a - B e r m u d e z , 

J u d o l e y , M i j a i l o v s k a y a , M i ro l i u bo v , Novoj a t s k y ,  N u fi e z  

J i m e n e z , S o l s ona 1 9 6 4 ) . O n l y  t h e  w o r k s  of A l v a r e z  C on d e  

( 1 9 5 7 ,  1 9 6 1 ) o f f e r  so me t y p e  o f  c o r r e l a t i o n  b e t w e e n  the 

geo l ogy of t h e  i s l a nd a n d  the a r c h a e o l o g i c a l  r e c o r d . T h e  

d a t a  prov i de d  i n  A l v a r e z  C o n d e 's w o r k s , h o w e ve r , a r e  v e r y  

g e n e r a l , r e f e r r i n g  o n l y  to t h e  e x i s t en c e  o f  • s i l e x " w h i c h  

w a s  us ed a b or i g i na l l y  for c u t t i n g  i n s t r u m e n t s  i n  t h e  

c e n t r a l  a n d  e a s t e r n  s e c t i o n s  of t h e  i s l a n d  < A l va r e z  C on d e  

1 9 6 1 : 1 6 2 ) . 

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

m a n u f a c t u r e  of f l a k e d  s to n e  t o o l s  i s  e v i d en t  i n  t h e  

e x i s tence o f  p r e c o l u m b i a n s i tes s u ch as L e v i s a ,  S e b o r uco , 

C a n i m a r  I and o t h e r  l it h i c  t o o l  s i t es . It i s  a s s u me d  t h a t  

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

s i l ic i o u s  m a t e r i a l s . T h e  q u a n t i ty of m a t e r i a l  i n  t h e s e  

( an d  o t h e r  C u b a n  s i tes ) w o u l d  s e em to s u p p o r t  a l oc a l  
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m a t e r i a l , a s  does t h e  e x i s t e n c e  o f  p r i m a r y  prod u c t i o n 

f l a k e s  fou n d  i n  m a n y  of t h e  c o l l e c t i ons . 

J a m a i c a  

L i m i t e d  u s e f u l  d ata a re a v a i l a b l e  on t h e  g e o l o g y  o f  

J a m a i c a  for so u r c e  s i tes ; h o w e v e r , a b r i e f  d e f i n i t i o n o f  

t h e  a r e a  i s  g i v en i n  a n  a t t e m p t  to d e f i ne s ou rc e  m a t e r i a l s  

b y  R oo b o l  a n d  L e e :  

U n l i k e  o t h e r  i s l a n d s  of t h e  G r e ater A nt i l l e s , 
mos t o f  the r o c k s  o u t c r o p p i n g  at t h e  s u r f a c e  a re 
l i m es to n e  < 6 6. 7 %  o f  t h e  a r e a  of Jam a i c a ) 
c o n t a i ni n g  a b u n d a n t  f l i n t s . The o l d e r  v o l c a n i c  
a n d  m e ta m o r p h i c  r o c k s  w h i c h  u n d e r l i e  t h e  
l i m e s t o n e  are e x po s ed i n  a n u m b e r  o f  s m a l l  
i n l i e r s  or e r o s i o n a l  w i n d o w s  w h e re t h e  l i mes t o n e  
has b e e n  r e m o v e d  [ R o o b o l  a n d  Lee 1 9 7 6 : 3 0 5 ] . < s e e  
F i g u r e  3 2 > . 

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

b y  R o o b o l  a n d  L e e  r a t he r  t h a n  t h e  t e r m  " c h e r t " w h i c h  i s  a 

m o r e  c o m m o n  g eo l o g i c a l  t e r m . T h e  u s e  o f  t h e  t e r m  " f l i n t " 

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

m a t e r i a l , t h a t  i s  t o  s a y  i t s  p o te n t i a l  s u i ta b i l i t y  a s  a 

u s a b l e  m a t e r i a l  for the m a n u f a c t u r e  o f  f l a k e d  s to n e  t o o l s . 

I n  t h e  s a me p u b l ic a t i o n  Roobo l a n d  L e e  b e g i n  to def i n e 

g e o g raph i c  p a r a m e t e r s  for p o te n t i a l  s o u r c e s  b a s e d  on t h e  

i n he r e n t  q u al i t i e s  o f  s o m e  o f  t h e  f l aked m a t e r i a l s . S ti l l , 

i f  o n e  l oo k s  at t h e  a reas d e f i n e d  a n d  t h e  c o r r e s po n d i n g  m a p  

< Fi g ure 3- 2 ) , i t  b e c o m e s  c l e a r  t h a t  e v e n  t h i s  e f f o r t  on l y  

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

i s l a n d : 
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Y O U N G  
G R O U P  

The Lee c o l l ec t i on con t a i n s  n u merous f l i n t  s pec i mens , 
c h i e f l y  from north co a s t s i tes i n  t h e  Montego B a y  
a r e a  . . .  b u t  a l s o  f r o m  o t h er m a j or s i tes i n  Tre l a wny 
a n d  S t . Ann . . . .  S ec o n d a r y  wor k i n g f l a kes is e x t r e me l y  
r a r e . These f l i n t s o r i g i n a t e  i n  t h e  W h i t e  L i m e s t o n e  
G r o u p  w h i c h c o v e r s  two t h irds o f  J a m a i c a ; s o m e  can b e  
tra ced t o  p a r t i c u l ar hor i zo n s  a s  t h e y  cont a i n  a n  
a b u n d a n c e  o f  s i l i c i f ied foss i l s . The f l i n ts a r e  
concentra ted i n  t h e  r i vers a n d  o n  b e a c h e s  a r o u n d  t h e  
i s l a nd [ R oobol a nd Lee 1 9 7 6 : 3 0 9 ] . 

7 s· o 0'\v. 7r J oVr 7 t  0 0\V 
3 0  1 U  J O N  

8 ay  

7s· c rrw 77 "  3 U\V ?t  c ow  7ti" J uW  

t00°0° ] 
L i m e s t o n e  S t .  J a m e s  

S e d 1 rn e n t s  2 T r e l awny  o t il e r  t h 2  n l 1  rn e s t  o n e  
n n d  v o ! c a n 1 c  s o  rn e 3 S t  ,\ n n  

c:h�:·ntl S e d i m e n t s  

W c s t rn o r e i J n d  

8 S t  E l i z a b e t h  

9 M a n c h e s t e r  

O L D E R  4 St .  M 3 ry 

I,. t,'\s x I L a v a s .  s e d i m e n t s  a n d  
1 0  C l a r e n d o n  

G R O U P  r g n e o u s  i n t r us i o n s  5 P o r t l a n d  1 1  St .  C a t h c n n e  

!I I I I l l M e t a m o r p h i c  r o c k s  6 H a n o v e r  1 2  S t .  A n d r e w  

F i g u re 3 2 .  Map o f  J a m a j r � s h o w i n g  g e o l og i c a l  compos i t i o n  

a n d  p a r i s he s . ( S o u r c e  R o o b o  a n d L e e  1 9 7 6 : 3 0 6 ) 



Ha i t i  < We s tern H i span i o la ) 

The g e o l o g i ca l  l i t e ra t ur e  o f  Hai ti i s  d i s c u s s e d  i n  t h e  

works o f  W o odr i ng , Brown a n d  B urba n k  < 1 9 2 4 ) and B u t t er l i n  

( 1 9 5 4 ) ; h o we ver , t h e ir app l i cat i on t o  archae o l og i ca l  

i n f ere nces f o r  s o urce materia l s  i s  n o t  u s e f u l . T h i s , 

u n f or t u nat e ly ,  s eems to be v ery much t h e  cas e f or m o s t  of 

t h e  l i tera t ur e  o n  Hai ti . T h e  o n ly major e x c e p t i o n  t o  th i s  

i s  t h e  ear ly w ork o f  R o u ma i n  < 1 9 4 3 ) i n  w h i c h  h e  tri e s  t o  

corre la t e  t h e  s o urce mater i a l s  f o r  t h e  CabarG t  c omp l e x  

l ocated nor t h  o f  t h e  P or t -au - Pr i n c e  �rea : 

Le s i t e  c ommence , s i  on l ' abor d e  e n  v enan t  d e  Port-au­
Pri n ce dans la region de la S o urc e - Mate las , a q u e l qu e s  
c e n ta i nes d e  m0tres d ' u ne s o urce res u l tant apparemm e n t  
d ' u n jai l l i s s ement s o u t erra i n  par d i s s o l u t i o n  d e  la 
mas 3 e  ca l caire a la bas e  d ' u ne c o l l i ne . I l  s ' arr�te a 
p e u  pr�s A la l i m i t e  d e s  t erre s  cu l t i v e e s  qu i 
pre c e d e n t  l e  bourg d e  Cabare t  [ R ouma i n  1 94 3 : 2 5 ] 3 • 

I t  s h o u l d  be noted t hat t h e  s o urce mat erials f or t h e  

Cabare t  c omp l e x  appear t o  have c ome from nat ural d e po s i t s  

w i t h i n  m e t e r s  o f  t h e  a r c hae o l og i ca l  s i te. T h i s  may be t h e  

case i n  mos t  of t h e  ear ly W e s t  I n d ia n  s i te s . T h o u g h  t he 

Cabaret a r ea may hav e  s er v e d  a s  a primary s o urce area for 

t h e  s i tes i n  t h e  P o r t - a u  P r i n c e  reg i o n  i t  i s  d o u b t f u l  tha t  

i t  repre s e n t s  t h e  s o l e  s o u r c e  area f or l i t h i c  as s emblages 

t hr o u g h o u t  Hai t i . The I l e a Vac h e  mater ia l s , i n  t h e  

a The s i te b e g i n s , a l o n g  t h e  r oad towards Por t -au­
Pr i nce in the region o f  S o urc e - Matelas , wh i c h  i s  a few 
h u n dred m e t er s  from a s o ur c e  w h i c h  appar e n t ly r e s u l t s  from 
a s u bt erranean s pr i n g w h i c h h a s  d i s s o l ved t h e  l imes tone 
mass at t h e  bas 8  of a r i d g e . I t  s t ops jus t  b e fo r e  t h e  
l im i t s  of t h e  c u l t i vated lan ds preced i ng t h e  sma l l  t o w n  o f  
Cabaret . 
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s ou thernmos t extrem i t i e s  o f  H a i t i , m o s t  l i ke l y  c a m e  f rom 

l oc a l  depos i t s . Li kewi s e , t h e  northern a r c h a eo l o g i c a l  

s i tes a r o u n d  L i m be a n d  t he F o r t  L i berte r e g i o n  m o s t  l i ke l y  

u t i l i zed r e l a t i ve l y  l o c a l  s o u r c e  m a t e r i a l s . 

D o m i n i c a n  R epu b l i c  ( Ea s te r n  H i spa n i o l a ) 

The g e o l og i c a l  d a t a  for the D o m i n i c a n  Repub l i c  s e e m  to 

be m ore a b u n d ant , poss i b l y  a s  a r e s u l t  of better 

access i b i l i ty to researchers for a variety o f  l og i s t i c a l  

cons iderat i ons . Neverthel e s s , t h e  i n fo r m a t i on offers d a t a  

o n l y  for a f e w  a re a s  w i t h i n  t h e  coun try , p r i m a r i l y  w i t h i n  

t h e  m a i n  cord i l l e ra s e c t i o n  of t h e  i s l a n d . S o m e  u s e f u l  

d a t a  a r e  d o c u mented i n  t h e  w o r k s  o f  Bow i n  < 1 9 6 0 ) w h o  

d e s c r i be s  m a s s i v e  c h e r t  depos i ts w h i c h  c o u l d  h a v e  s e r ved a s  

pr i m ary s o urce m a t e r i a l s  f o r  preco l u m b i a n  groups i n  t h e  

i n t e r i or . A l t hough s pec i f i c  d a t a  a r e  g i v en on s o m e  a s pe c t s  

o f  the depos i ts , there i s  a q ues t i on as t o  t he o r i g i n  o f  

s o m e  of t h e  m a t er i a l  by B o w i n  h i m s e l f : 

. Red h e m a t i t ic ma s s i ve c h e r ts w e r e  encountered a t  
t h r ee l oc a l i t i es i n  t h e  S i ete C a be z a s  f o r m a t i on . 
T h i n  w h i t e v e i n lets o f  very f i ne - gr a i ne d  q u a r t z  a r e  
common i n  the chert . N e a r  l oca l i t y  72 5 t h e  c h e r t  
o c c u r s  i n  a zo n e  a bo u t  a m e t e r  w i d e  w h i c h  m a y  h a v e  
b e e n  a f a u l t  z o n e  f o r  t h e  rocks on b o t h  s ides a r e  
h i g h l y  sh eared a n d  f r a c t u red . T h e  c h e r t  i n  t h i s  zone 
cont a i ns i rregu l a r  v e i n lets o f  e p i d o t e . There a re 
a l s o  s ev e r a l  s m a l l e r  l e n t i c u l ar zones o f  r e d  c h e r t  
here . The r e d  c hert northea s t of l o ca l i ty 72 5 i s  
h i g h l y  fractured a n d  j o i n t  or b e dd i ng p l a n e s  a r e  
common . The o r i g i n  o f  t h e  chert i s  n o t  c l e a r . 
B o u l d e rs of red chert w ere f o u n d  by K os c h m a nn a n d  
Gordon . o v e r  a n  a r e a  s e v e r a l  a c r e s  i n  e x t e n t  
a b o u t  2 . 2  km northeast of P i ed r a  B l a n c a  [ Bo w i n  1 9 6 0 : 
4 9 ] .  
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A s econd r e f e r e n c e  i n  Bow i n  i s  a l s o  wor t h  n o t i n g  i n  the 

t y p e  o f  geo l og i c a l  d a t a  w h i c h  c o u l d  u s e fu l l y  s e r v e  

a rc h a e o l o g i c a l  a n a l ys i s  o f  pot e n t i a l  s o u rce m a t e r i a l s , 

d e s p it e  g e o l o g i c a l  q ues t i o n s  ra i s e d  i n  t h e  d e s c r i p t i o n s . 

L o c a t i o n s  of m a t e r i a l , q u a l i t a t i ve c ha r a c te r i s t ic s  o f  the 

c h e r t  i ts e l f ,  and s t r a t i g r a p h i c  d a t a  a r e  g i ve n  - a l l  c o g e n t  

t o  a n  a rc h a eo l o g i c a l  perspect i ve : 

. Exten s i v e o u t c r o p s  of m a s s i v e  c h e r t  o c c u r  o n  
L o rn a  Tr i nc h er a . I n deed , a l m o s t  t h e  e n t i r e  m o u n t a i n  i s  
c o m p o s e d  of c h e r t  a n d  i n t e r l a y e r ed a l t e r e d  v o l c a n i c  
( ? )  r oc k s . Hem a t i t e v e i n s  a n d  f i l m s  a re p r e s e n t  
e v er y w h e r e  i n  t h e  c h e r t . The c hert u n i t  l ie s  b e t w e e n  
t w o  v o l c a n i c  u n i ts b o t h  r e f e r r e d  to t h e  L o s  R a n ch os 
f o rm a t i o n . 

The r e l a t i o n s h i p  b e t w e e n  t h e  c h e r t y  roc k s  a n d  t h e  
i n t e r - l a yered v o l c a n i c ( ? )  r o c k s , n o w  c o mp o s ed 
p r i m a r i l y  of q u a r t z  a n d  a c l ay m iner a l  or 
pyrophy l l i t e , is not c o m p l e t e l y  c l e a r . O n  t h e  s l opes 
of Lorna Tr i n c he r a , p a r t i cu l ar l y  t h e  n o r t h e a s t e r n  
s l o pes , zones o f  c h e r t  c a n  b e  t r ac e d  b y  a l i g n me nt o f  
b o u l d e r s  o f  c h e r t . C o m m o n l y  t h r e e  o r  f o u r  c h e r t  
z o n e s  a r e  f a i r l y  w e l l  d e f i n e d  o n  t h e  n o r t h e r n  s l opes , 
a n d  t h er e  a r e  s ug g es t i on s  of o t h e r  t h i n ne r  m o r e  
d i s co n t i n o u s  c h e r t  z o n e s . T h e  m at e r i a l  b e t w e e n  t h e  
c h e r t  z o n es d o e s  n o t  c r o p  o u t  w el l . 

T h e  c he r t  o c c u r s  as b o t h  h a rd and c r u m b l y  t y p e s , a n d  
i t  i s  m a s s i ve i n  a l l  o u t crops e x a m i n e d . T h i n  ba n d i n g  
w a s  o b s e r v e d  o n l y  i n  o n e  p i ece o f  f l o a t . T h e  t h i n  
b a n d i n g  i s  d i s l oc a t e d  b y  s e v e r a l  s m a l l  f a u l t s . 
W h e t h e r  t h e  b a n d i ng i s  l a ye r s  o f  p r i m a r y  c h ert o r  a 
p r e s e r v e d  t e x t u r e of a s i l i c i f i e d  r o c k  i s  u n k n o w n , b u t  
t h e  a v a i l a b l e  e v i d e n c e  s u g g e s t s  s i l i c i f i c a t i on ( Bo w i n  
1 9 6 0 : 6 8 J .  

T h i s  c ha r a c te r i z a t i o n of H i sp a n i o l a  h a s  b e e n  

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

o c c u r r e n c e  o f  m a s s i v e  o u t c r ops o f  c h e r t  i n  H i s p a n i o l a  i s  s o  

s t r i k i n g  a s  t o  p e r m a n e nt l y  i m p r e s s  u p o n  o n e ' s  m i n d  t h e  s i z e  

and a b u n d a n c e  of h i g h  q u a l i t y  r a w  m a t er i a l  a v a i l a b l e  i n  t h e  

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

g e o l o g i c a l  p o t e n t i a l  e x i s t s i n  t h a t  h a l f  o f  t h e  i s l a n d  a s  

w e l l . A r c h a e o l og i c a l l y ,  t h e  i n o r d i n a t e  s i z e a nd q u a l i t y  o f  

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

Ha i t i  s e e m  t o  i n d i c a t e  s i m i l a r s ou r c e  m a t e r i a l s  f o r  t h e  

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

t yp e s  o f  s o u rc e s  o r  a s i n g l e  l i t h i c  s o u rc e . 

P u e r t o  R i c o  

T h e  g e o l o g i c a l  i nf o r m a t i o n , a l t ho u g h  s o m e w h a t  m o r e  

c o m p l e t e  f o r  P u e r t o  R i c o  t h a n  m a n y  o f  t h e  o t h e r  G r e a t e r  

A n t i l l e s , s t i l l  h a s  l i m i t a t i o n s . T h e  p r i m a ry r e f e r e n ces 

are t h o s e  of P i c6 ( 1 9 7 4 ) a nd M a t t s o n  ( 1 9 6 0 ) in ad d i t i o n to 

t h e  q u a d r a n g l e  m a pp i ng r ep o r t s  o f  t h e  U n i t e d S t a t e s  

G e o l og i c a l  S u r v e y . The d e t a i l e d  r e p o r t s  o f  M a t t s o n  o f  t h e  

s o u t h w es t e r n p o r t i o n  o f  t h e  i s l a n d  d e t a i l  t h e  e x i s t e n c e  o f  

c h e r t  i n  v a r i o u s  l o c a l e s . M a t t s on ' s  d a t a  a r e i m p o r t a n t  i n  

t h a t  h e  b e g i n s  t o  d o c u m e n t  q u a l i t a t i v e  a n d  q u a n t i ta t i ve 

d a t a  on t h e  l i t h i c  m a t e r i a l s  as we l l  as t h e i r  s t r a t i g ra p h i c  

l o c a t i o n . T h e  r e f e r e n c e s  h e r e , t h o u g h  e x t e n s i ve ,  s ho w  m u c h  

o f  t h e u s e f u l  t ype o f  g eo l og i c a l  d a t a  n e e d e d  f o r  

a r c h a e o l o g i c a l  i n t e r p r e t a t i o n : 

The ( S i e r r a ] B e r m e j a  c o m p l e x  o c c u r s  c h i e f l y  i n  t h e  
c e n t e r s  of m o s t a n t i c l i n e s  i n  s o u t h w e s t e r n  P u e r t o  
R i c o . 

The c o m p l e x  i s  c o m p o s e d  m a i n l y  o f  s e r p e n t i n i z e d  
p e r i o d o t i t e , n o w  s e r pe n t i n i t e  w i t h  s p i l i t e , 
a m p n i b o l i t e , a n d  m i n o r  s i l i c i fi e d  v o l c a n i c  r o c k  a n d / o r 
c h e r t  [ Ma t t s o n  1 9 6 0 : 3 2 3 J . 
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Most o f  t h e  S i e rra B er m e j a  i s  c o m p o s e d  of a b l a c k  or 
g r een i s h - g r a y  s i l i c e o u s  r o c k  t h a t  w e a t h e r s  r e d d is h . 
I t  i s  m a s s i v e  and i n t en s e l y  b r e c c i a t e d ; b e d d i n g  i s  
r a r e . Th i n  s e c t i o n s  s how t h a t  m o s t  o f  t h e  u n i t  i s  
c r y p t o c r y s ta l l i n e s i l i c a , b u t  t her e are s o m e  s p e c i m e n s  
o f  s i l i c i f i e d  v o l c a n i c  p o r p h y r y  a n d  c o n g l om e r a t e . 

The e x t e n s i ve s i l i c i f i e d  r o c k s  i n  t h e  c o m p le x , o n l y  
f i n e l y  r e c r y s t a l l i z e d , a r e  p e r h a ps t h e  p r o d u c t  of l o w -
g r a d e  r eg i o n a l  m e t a m o r p h i s m . [ Ma t t s o n  1 9 6 0 : 3 2 4 1 . 

T h e  R i o  Loco b a s a l t i c  ( b r o nz i t e ) a nd e s i tes a r e  
porp h y r i t i c  r o c ks . P i l l o w  s t r u c t u r e s  a r e  c o m m o n  
i n  the n o r t h e r n  outcrop a r e a  a n d  a b s e n t  i n  t h e  
s ou t h e r n  a r e a . T h e  p i l l o w s  a r e  o ut l i ne d  b y  a f a c i e s  
o f  t h e  p o r p h r y  w i t h s p e r u l e s  of s i l i c a  a n d  c h l o r i te i n  
a l i g h t - co l o r e d , p r o b a b l y  s i l i c i fi e d , m a t r i x . V e i n s  
o f  q u a rt z a r e  c o m m o n . T h e  p i l l o w s  a v e r a g e  1 m i n  
d ia m e t er an h a v e  n o  m ar k e d  d i m e n s i on a l  o r i e n t a t i on . 
I nt e r s t i ces a r e  f i l l e d  w i t h q u a r t z , c h e r t , o r  f i n e l y  
r e c ry s ta l l i ze d  l im e s t o n e . T h e  r o c ks w e a t h e r  to a 
c o a r s e  s a n d , a n d  s ph e ri o i d a l  w e a t h e r i ng i s  c o m m o n  
[ Ma t t s o n  1 9 6 0 : 3 2 6 1 . 

P a r g u e r a  l i mes tone . 

A t  t h e  w e s t e n d  of t h e  V e r t e r o  h i l l s  l i m e s t o n e  r e s t s  
o n  the s e r p e n t i n i t e . T h ere , w h e r e  a d i r t  r o a d  c r o s s e s  
t h e  h i l l s , a s m a l l  o u t c r o p  e x p o s e s  c o n g l o m e r a t e  
c o n t a i n i n g c h e r t  p e b b l e s  a n d  c h r o m i t e  g r a i n s  p r o ba b l y  
from t h e  B e rm e j a c o m p le x , P a r g u e r a  l i m e s t o n e  p e b b l e s , 
and s o m e  s ha t t ered s h al e . 

The P a rg u e r a  l i m e s t o n e  a n d  t h e  s e r pe n t i n i t e  a r e  i n  
c o n t a c t  o n  t h e  coa s t  a t  t h e  S i erra M e l o n e s . H e r e  t h e  
fol l o w i n g  s e q ue n c e  o c c u rs : 

( 4 )  P a r g u e r a  l i me s t o ne 
( 3 )  A 2 - 3 - m  z o n e  o f  co n g l o m er a t e  o r  b r e c c i a  

c o n t a i n i n g  ang u l ar , m i c r o c r ys ta l l i n e c h e r t  
f r a g m e n t s  and c h ro m i t e g r a i ns i n  a ye l l o w i s h  
s i l i ce o u s  m a t r i x  
( 2 )  Zone o f  s i l i ce o u s  s e r pe n t i n i te b r e c c i a  
( 1 )  S e r pe n t i n i t e  w i th a m p h i bo l i t e i nc l u s i on s  
( poor l y  e xpose d  

Z o n e s  ( 2 )  a n d  ( 3 )  a r e  i n t e r p reted a s  a pre - P a r g u e r a  
l it h i f i e d  z o n e  of w e a t h er i n g on t h e  s e r pe n t i n i t e . T h e  
c h e r t  a n d  chr o m i te a r c  a p p a r e n t l y  der i ve d  f r om t h e  
Ber m e j a c o mp l e x ; n o  serpent i n i te p eb b l e s  w e r e  f o u n d  i n  
the upper z o n e , prob a b l y  b e c a u s e  s e r p en t i n i t e  
d e c o m p o s e s  q u i c k l y . T h e s e  o u t c rops i n d i c a t e  t ha t  t he 
P a r g u e r a  l i me s tone i s  d epos i ted u n c o n fo r m a b l y  u p o n  t h e  
s e r p�n t i n i te [ M a t t s o n  1 9 6 0 : 3 3 4 - 3 3 5 1 . 
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M e l o n e s  l i m e s to ne . 

Wac k e ,  c o m m o n  i n  t h e  M e l o n e s  f o r m a t i o n , i s  c o m p o s ed o f  
f r a g m e n t s  of p o r p hy r i e s , g r e e n  t uf f , c h e r t , p y r o x e n e s , 
a n d  f e l d s pa r s . A u t h i g e n i c  q u a r t z  i s  p r e s e n t  o n  s o m e  
c hert g r a i n s . The m a t r ix i s  i n  part c a l c a r e o u s , i n  
part a rg i l l ac e o u s  ( Ma t t s o n  1 9 6 0 : 3 3 6 1 .  

S a b a n a  G r a n d e  and e s i t e  • 

A t  t h e  b a s e  o f  t h e  a n d e s i te i n  the T e a  s y nc l i n e a n d  
t h e  G u a na j i bo a n t i c l i ne a r e  l e ns e s  o f  poorl y  s o rted 
c o n g l o m e r a t e  t h a t  c o n t a i n  r o u n d e d  to s u b - an g u l a r  < 1 -
1 0 - c m )  p e b b l e s  and g r a n u l es o f  porphyr i e s , r a d i o l a r i a n  
che r t , a n d  a m ph i bo l i t e  or p a r t i a l l y  a m p h i bo l i t i z ed 
d i a b a s e . The c h e r t  a n d  m e t a m or p h i c  p e b b l e s  a r e  f r o m  
the s er p e n t i n i t e  co m p l ex b e l o w ; t h e  p o r p hy r i e s  a r e  
pro b a b l y  d e r i v e d  f r o m  c o n t e m p o r a r y  v u l c a n is m . The 
m a t r i x  o f  t h e  c ong l om e r a t e  is n o n c a l ca r c e o u s  
t u ff a ceous m u d s tone c o nt a i n i n g  s ome q u a r t z  a n d  
f e l d s p a r  f r a g m e n ts [ M a t t s o n  1 9 6 0 : 3 3 8 1 . 

I t  s h o u l d  b e  e m p h a s i z ed t h a t  e v e n  t h o u g h  g e o l o g i cal 

s t u d i e s , s u c h  a s  M a t t s o n ' s ,  make m e n t i o n o f  t h e  e x i s te n c e  

o f  c he r t  a n d / o r  s i l i c i ous m a te r i a l s  i n  t h e  i n d i v i d u a l  

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

C or o c c u r r e d ) i n  a n y  a r c h a e o l og i c a l l y  s i g n i f i c a n t  o r  u s a b l e  

a m o u n t s  < M a t t s on 1 9 6 0 ) . 

The o c c u r r e n c e  of c h e r t  a n d / o r  s i l i c i f i e d  l i t h i c  

s ou r c e s  i n  the g e o l og i c a l  r e c ord d o e s  n o t  a u t o m at i c a l l y  

i n d i c ate t h a t  s uch a r e s o u r c e  w a s  r e a di l y  a v a i l ab l e  o r  e v e n  

k n o w n  to t h e  p r e c o l um b i a n  g r oups i n h a b i t i n g  t h e  i s l a n ds . 

O u tc r op p i n g  o f  l i t h i c  s ou r c e s  m a y  o c c u r  m u c h  a f t e r  t h e  

p r e co l u m b i a n  p e r i o d s , e s p e c i a l l y  w i th t h e  r e s u l ta n t  

d e fo r e st a t i on of t h e  i s l a nds t h r o u g h  E u r o p e a n  c o l o n i z a t i o n  

a c t i v i t i es w h i c h  a c ce l e r a t e d  n o r m a l  eros i on a l  r a t e s  f o r  t h e  
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i s l an d s . O n l y  i n  t h e  cases w h e r e  w e  h a v e  c l e ar e v i d e n c e  of 

o u t c ro p p i n g  w i t h e v i de n c e  o f  p r e co l u m b i a n  f l a k i n g  o f  the 

m a t e r i a l  ( s u c h  as i s  the c a s e  at C a rr i l l o ) can we 

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

w a s  a u t i l i z a b l e  r e s o u r c e  by c o n s c i o u s  c h o i ce . A l l  o t h e r  

r e s ources a r e  t h e o r e ti c a l l y  p o t e n t i a l  r e s ou r ces f o r  t h e  

i n h a b i t a n ts , b u t  t h e y  m a y  n o t  h a v e  b e e n  a w a r e  of a s ou r c e ' s  

e x i s ten c e . H e nc e , the l a c k  of t h e i r  u s e  by p re co l u m b i a n  

g r o u p s  m a y  n o t  h a v e  b e e n  a c o n s c i ou s  c h o i c e  b u t  r a t h e r  a 

l a c k  of k n o w l e d g e  o f  t he i r  e x i s te n c e . 

V i rg i n  I s l a n d s  

O f  t h e  r e f e r e n c e s  w h i c h  e x i s t  f o r  t h e  g e o l og y  o f  the 

V i r g i n I s l a n d s , o n e  o f  t h e  f e w  s pec i f i c  r e f e r e n c e s  to any 

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

W h e t t e n  ( 1 9 6 6 ) . W h e t t e n ' s  w o r k  i s  l im i ted t o  t h e  i s l a nd o f  

S t . C r o i x ,  w h i c h t e c h n i c a l l y  f a l l s  w i t h i n  t h e  f o r m a t i o n  of 

the Les s e r  A n t i l le s . H i s  re f e r e n c e s , h o w e ve r , a r e  w o r t h  

n o t i n g  i n  t h e  t y p e  of d a t a  t h e y  m a y  p ro v i d e  f o r  

a r c h a e o l og i c a l  p o t en t ia l : 

. C h er t y  r o c k s  i n te r b eded w i th s a n d s t o n e s  a n d  
m u d s t o n e s  a r e  o b s e r v e d  i n  t h e  C a l e d o n i a  F or m a t i on o n l y  
a l o n g  t h e  n o r t h  coa s t  o f  the e a s t e r n  h a l f  of S t . C r o i x  
f r o m  F t . Lo u i s e  A u g u s t a  t o  Eas t P o i n t . I n  t h e  p l a c e s  
w h e r e  c h e r t  i s  par t i c u l a r l y  p l e n t i f u l , as a t  
C ot t o n g r a d e n  P o i n t , i t  m a y  o c c u r  r eg u l a r l y  i n  
t u r b i d i t e s eq u e n c e s  b e t w e e n  s a n ds t o n e  b e ds ( a b o v e ) a n d  
m ud s t o n e s  ( be l ow ) . I n  f i e l d  a p p e a r a n c e  c h e r t  d i f f e r s  
f r o m  o t h e r  f i n e d - g r a i ned rocks o n l y  b y  i t s  s l i g h t l y  
more m a s s i ve c h a r a c t e r  a n d  g r e a t e r  h a r d n e s s . C h ert 
beds 3 - 4  i nc h e s  t h i c k a t  F t . L o u i s e  A u g u s t a  a r e  
i n t e r b e d d e d  w i th s e v e r a l  i nc h e s  o f  h i g h l y  w e a t he r e d  
u ni d e n t i f i e d  r oc k ,  p r o ba b l y  m u d s t o n e . Th i n  s e c t i o n s  

5 5  



of chert s h o w  recrys t a l l i z ed g r a i n s  w h i c h  c o a r s e n  i n  
t h e  v i c in it y  o f  the i n t r u s i on a t  S o u t h g at e . 

I t  i s  r e a s o n a b l e  to a s s um e  t h a t  s i l i c a  i n  c h e r t  beds 
is the recrys ta l l i zed remnant of s i l ic e o u s  m ic r o  
o rg a n i s ms w h i c h  accu m u l at e d  between t u r b i d i t y  
currents , a n d  w h i c h  were n o t  r e p l aced b y  c a l c i t e . H a d  
e x tens i ve c a l c i t e r e p l acement n o t  occurre d , c h e r t  
l ayers prob a b l y  wo u l d  b e  m o r e  a b undant t h a n  t h e y  a r e  
now ( Whetten 1 9 6 6 : 1 9 0 1 . 

Lesser A nt i l le s  

F o r  t h e  i s l a n d s  of t h e  L e s s e r  A nt i l l e s , a p r i m a r y  

reference e x i s ts i n  t h e  geo l o g i c a l  s u m m a r y  of Mart i n - Ka y e  

( 1 9 6 9 ) w h i c h  covers t h e  g e n e r a l  a r e a . 

One i n tere s t i ng geo l o g i c a l  note i s  a m e n t i on o f  

petr i f i e d  w o o d  w h i c h cou l d  h a v e  s er v e d  a s  s u i ta b l e  f l a k i n g  

m a t er i a l  for preco l um b i an peo p l e s . Mart i n - K a y e  ( 1 9 6 9 : 1 8 2 ) 

s t a tes , " Pe t r i f i ed wood i s  common i n  parts of A n t i g u a , 

M a r t i n i q u e  a n d  S t . L u c i a  . " P e t r i f i ed wood w a s  a l s o  

l oc a ted i n  t h e  s o u t h western port i o n  o f  Puerto R i co n e a r  

S ierra B er m e j a by P a n t e l  d u r i n g  t h e  1 9 76 f i e l d  s e a s o n . 

A l t h ou g h  no known e x a m p l es o f  f l a k e d  stone i m p l e m e n t s  from 

petr i f ied wood e x i s t  i n  the C ar i b b e a n , the m a t e r i a l  is a 

poten t i a l  r a w  m a t e r i a l  r e s ource . 

M a rt i n - Kaye , as i n  m o s t  other geol og i c a l  repor t s , 

makes g e n e r a l  refere nce t o  t h e  occurrence of c h e r t  

m a te r i a ls for s o m e  o f  the i s l a n d s  o f  the Les s e r  A nt i l l es : 

A n t i g u a  . . the i s l a n d  i s  m a d e  u p  o f  l i m e s t ones 
r e s t i ng on v o l c a n i c  rocks , a l l  t i l ted to t h e  n o r t h ­
e a s t  a t  5 ° - 2 0 ° . T h e  v o l c a n i c s  cons i s t  o f  a g g l o m er a t e s  
a n d  o f  tuffs i nterca l a ted w i t h , or c u t  b y , b a s a l t  
a n de s i t e - d ac i te f l o w s  a n d  m i no r  i n t ru s i on s . These 
f o r m  a rather m o u n t a i nous d i s tr i ct occupy i ng t h e  
s o u t h - w e s t e r n  t h ird of t h e  i s l a n d . They g i v e  p l ace 
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upwards to a m ore c l e a r l y  s tr a t i fied s e r i es o f  l a rg e l y  
t uffaceous , often water - l a i d  p y roc l as t i c s , w i t h  both 
m a r i ne and f re s h - wa te r  hor i z on s . C h e r t s  and 
cong l om erates are p a r t i c u l a r l y  pro m i n e n t  a t  t h e  t o p  o f  
t h i s  s u c c es s i on w h i c h  o c c u p i es a c e n t ra l , r a t h e r  low­
l y i ng b e l t  c u t t i ng d i agona l l y  a c ro s s  t h e  i s l an d  
( M a r t i n - K a ye 1 9 6 9 : 1 87 - 1 8 8 ] . 

I s l a n d s  o f  t h e  Grenada - G r e n a d i n e  B a n k  . 

The P i l l o r i es . . S i l i c i f i e d  zones t r e n d i n g  a t  
1 0 0° - 2 8 0 °  and m i nor q u a r t z  v e i n s  a l s o  occur . 

B a l l i c e a u x  . . The n o r t h  o f  the i s l a n d  i s  
a p pa re n t l y  a l l  igneous rock a n d  s ho w s  a m a r k e d  c h er t ­
a l u n i t e - k a o l i n i t e  a l t er a t i on . 

The Tobago C a y s  . . B a r a d a l  < N E To bago C a y > i s  
compos ed l a r g e l y  o f  a g g l o m e r a t e  b u t  t h e  northern e n d  
con s i s t s  of w e l l and t h i n l y  s tr a t i f i ed m e t as ed i m e nts 
( i n c l u d i n g  t h i n  l i m e s tones and some cherty beds } 
d i p p i ng nort h - we s t  a t  7 5 °  [ Ma r t i n - K a y e  1 9 6 9 : 1 9 7 -
1 9 9 ] . 

Any i n i t i a l  a t tempt to d ev e l o p  a m a p  of p o te n t i a l  

s ource mater i a l s  for the G reater o r  Les s e r  A n t i l l e s w i l l  b e  

res t r i cted b y  the l i terature a v a i l a b l e  a n d  l i m i t ed d i rect 

f i e l d  o b s e r v a t i o n . As a p r e l i m i na r y  effort a t  prov i d i ng 

b a s e  l i ne l i t h i c  s ou rce i nform a t i on , F i g u r e s  3 - 3  a n d  3 4 

i ncorporate geo l og i c a l  and archeo l o g i c a l  d a t a  o n t o  m a p s  o f  

t h e  area . I n  a l l  t h e  s i t e s  s t u d i e d  b y  the a u t h o r  i n  the 

f i e l d , t h e  s o u r c e  m a t er i a l  was found i m m e d i a te l y  w i t h i n  the 

s i te l i m i t s  or w i t h i n  a r a d i u s  o f  l e s s  t h a n a few h u ndred 

meters from the a r c h aeolog i c a l  s i te . The g e o l o g i c a l  d a t a  

a r e  v e r y  p re l i m i n a r y  and t h e r e  i s  a far g r e a ter nu m ber o f  

unknown t h a n  k n o w n  s o u rc e s . 
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R a w  M a t e r i a l  C l a s s i f i c a t i on S c h e m e  

Geo l o g i ca l l y ,  w e  c a n  s e e  t h a t  t h e  G re a t e r  a n d  L es s er 

A n t i l l e s  h a v e  r a w  m a ter i a l  s ou r c e s  w h i c h w e r e  u s e d  i n  t h e  

product i o n  o f  prec o l u m b i a n  f l a ked s to n e  i mp l e m e n t s . The 

o c c u rr e n c e  o f  chert ( i n the g e o l o g i ca l d e f i n i t i on ) p r o v i d e s  

t h e  pote n t i a l  g a m u t  of u s a b l e  r a w  m at e r i a l  f ro m  f i n e  

g r a i ned f l i n t  a l l  the w a y  t o  a l o w  g r a d e  o f  c h a l c e d o n y ' . 

The geo l o g i c a l  d a t a , h o w e v e r , d o  not pro v i d e  u s  w i t h  the 

i n f o r m at i on n ec e s s a r y  to d e te r m i n e  the q u a l i t y  o f  the r a w  

m a t e r i a l . F a c t o r s  o f  h o mo g e n e i t y , i nc l u s i o n s , g r a i n ,  

nod u l e  s i z e  or b e d d i ng c h a r a c t e r i s t i c s , c o r t e x , a n d  o t h e r  

c o g e n t  a s p e c t s  of r a w  m a t e r i a l  d e s i ra b i l i t y  a r e  not 

a v a i l a b l e  through most of t h e  g e o l o g i c a l  r e f e r e n c e s . For 

these reas o n s , the pres ent a n a l y t i c a l  s c h e m e  u t i l i z e s  a 

s e r i e s  of r e l a t i v e l y  b r o a d  g r o u ps f o r  geo l o g i c  

c l a s s i f i c a t i on w h i c h  a r e  d e s c r i be d  i n  d e t a i l  i n  t h e  

s u b s e q u e n t  c h a p te r . 

The d i m e n s i o n i n  t h e  c l a s s i f i c a t o r y  s c he m e  w h i c h  dea ls 

w i t h  geo l og i c  type < D i m e n s i o n  2 )  u t i l i z e s  a s e r i es o f  terms 

w h i c h  w e r e  c r e a ted b y  t h e  a u t h o r . T h e  t e r m s  " H i s p a n i o l a  

F l i n t • , " B a r r era M o r d a n  C he r t • , " C err i l l o  C h a l c e do n y " a n d  

" Vi r g i n  I s l a nd Bas a l t " a r e  l i s t e d  i n  a s o m e w h a t  d e s c e n d i ng 

order of q u a l i t y  o f  the r a w  m a t e r i a l .  T h i s  i s  to s a y  t h a t  

H i s pa n i o l a  F l i n t i s  con s i d er e d  t h e  m o s t  d e s i r a b l e  o f  r a w  

' He r e  r e f e r r i n g  to t h e  t e r m  c h a lc e d o n y  a n d  c h a l ce do n i c  
c h e r t  a s  d e f i n e d  g e o l og i c a l l y  < Ba t e s  a n d  J a c k s o n  1 9 8 0 ) . 
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m a t e r i a l s  for f la ked s t o n e  t o o l s  d u e  t o  i t s  f l a k i n g  

qu a l i t i e s• . B a r r e r a  M o r d a n  C h ert i s  cons i d e r e d  l e s s  

d e s i rab l e ,  a n d  C a r r i l l o C h a l c e d o n y  t h e  l e a s t  d e s i r a b l e  o f  

the s i l i ceous r a w  m a t er i a l s . The c a te g o r y  of V i r g i n  I s l a n d  

Ba s a l t  i s  p l a ced l a s t  i n  t h e  d i m e n s i o n  a s  i t  i s  a n o n -

s i l iceou s , y e t  f i ne gra i n e d  l i t h i c  m a t e r i a l  w h i ch w i l l  

f r a c t u r e  w e l l . U n l i k e the o t h e r  t h r ee t yp e s , t he b a s a l t  

d o e s  n o t  c r e a t e  s h a r p  c u t t i n g  s ur f a ce s  w h e n  i t  i s  f l a ke d . 

The g e o l o g i c  types c r e a t e d  f o r  the c la s s i f i c a t i o n  a r e  

t o  b e  r e c og n i z e d  as heu r i s t i c  t e r m s  a n d  n o t  g eol og i c  

d e f i n i t io n s  o f  l i t h i c  t yp e s  e x i s t i ng i n  t h e  W e s t  I n d ies . 

I t  s hou l d  b e  s tr e s s e d , however , t h a t  t h e  f o u r  t y p e s  h a v e  

b e e n  b a s e d  o n  a r c h ae o l o g i c a l  f i e l d s tu d i e s  c a r r i ed o u t  b y  

the author a n d  a r e  repre s e n t a t i ve o f  g e n e r a l  l i th i c  t y pes 

f o u n d  bot h i n  the f i e ld and in e x t a n t  c o l l ect i o n s  of W e s t  

I n d i a n  a s s e m b l a g e s . 

The v a l i d i ty of c a r r y i n g  o u t  t h e s e  t y p e s  o f  s ou rce 

s t u d i e s  h a s  b e e n  d e m o ns t r a te d  in such w o r k s  a s  t h a t  o f  

G e n e s t e  ( 1 9 8 5 ) and L a r i c k  ( 1 9 8 3 ) to m e n t i o n  a few . S o ur c e  

m a t er i a l  a n a l y s i s  a n d  s i te l o c a t i o n s  c a n  be s h o w n  to b e  

• I t s ho u l d  be u n d e r s t ood t hat t h e  d e te r m i n a t i o n  o f  
d e s i rab i l i t y is an e x t r e m e l y  g e n e r a l  appr e c i a t i o n . I t  i s  
r e c o g ni z ed t h a t  t h e  des i r a b i l i t y  o f  r a w  m a t e r i a l s  m a y  be 
based o n  other factors bes i d e s  h o m o g en e i t y  and the d e g r e e  
of s i l i c e o u s  m a t er i a l  i n  t h e  r es ou r c e . C er t a i n  a r t i f a c t s  
m a y  r e q u i r e  l e s s  s i l i c e o us m a t er i a l  o r  f i n e  g r a i n  t o  g i v e  
t he m  d u ra b i l i t y . T h e  c a t e g or y ' s  d e s i r ab i l i t y  i s  p r i m ar i l y  
a s s es s e d  here f r o m  a techn o l o g i c a l  a s p e c t  i n  t h a t  t h e  
m a t e r i a l  r e a c t s  i n  a m u c h  more pre d i ct a b l e  m a n n e r  f or 
f l a k i n g t h a n  the o t h e r  g e o l og i c d i v i s i o n s . 
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m a r k e rs o f  a r t i fact var i a b i l i t y  a n d  regi o n a l  p r o c u r e me n t  

p a t t er n s . 
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C HA PTER 4 

F I ELDWORK A N D  METHO DOLOG Y 

S i t e s  

Research for t h e  pres e n t  w o r k  i n vo l ve d  f i e l d  s ur veys � 

s i t e  e x ca v a t i on s  and the e xa m i n a t i on of e x t a n t  c o l l ec t ions . 

The t h r e e  p r i m a r y  c o u n t r i es i n  w h i c h  f i e l d  w o r k  w a s  c a r r i ed 

o u t  were Puerto R ic o  < Un i t e d  S t a t es > �  the Dom i n ic a n  

Repub l i c � a n d  H a i t i . C o l l e c t i o n s  w h i c h  w e r e  s t u d i e d  were 

l ocated in Puerto R i co � t h e  D o m i n i c a n  R e p u b l i c �  H a i t i �  and 

t h e  c o n t i n e n t a l  U n i t e d  S t a t es 1 • 

Survey a nd exca v a t i o ns i n  P u e r t o  R i co were e f f e ct e d  

d u r i ng 1 9 74 i n  t h e  s o u thwes tern sectors o f  t h e  i s l an d � 

p r i m ar i l y  on the acer a m i c  s i t e  o f  C a r r i l l o . I n  1 9 7 5 1 

e xc a va t i o n s  were c a r r i ed o u t  o n  t h e  c o m p l e x  o f  s it e s  o f  

B a r r e r a � Mordan a n d  C as i m i ra i n  t h e  Dom i n i c a n  R e p u b l i c . 

The t h i r d  s e t  o f  exca v a t i on s � undert aken l a t e r  i n  1 9 7 5  w a s  

l i m i ted t o  s urvey work and m i n i m a l  t e s t i n g  i n  t h e  B a y  of 

Port - a u - Pr i nc e � Ha i t i . Fo l l o w - up wor k w a s  d o n e  i n  P uerto 

1 Ad d i t i on a l  compara t i ve s t u d i es of l it h i c  s a m p l e s  were 
c a r r i ed o u t  b y  the a u t h o r  in t h e  L e s s er A nt i l l e s  < A n t i gu a � 
S t . K i t t s � and N e v i s ) a n d  S o u t h  A m e r i c a  ( Ve n e z u e l a  a n d  
C o l u m b i a > �  a s  w e l l  as m a te r i a l s  i n  t h e  B r i t i s h  M u s eum i n  
London . The d a t a  for t he s e  i n v e s t i g a t i o n s  a r e  n o t  i nc l u d e d  
q ua n t i t a t i v e l y  i n  t h i s  s t u d y  a n d  a r e  o n l y  m en t i o n ed i n  t h a t  
t h e y  p r o v i ded s u p p l e m enta l b a c k g r o u n d  t o  t h e  a u t h o r  i n  
t e r m s  o f  unders t a n d i n g  t h e  p r ob l e m s  a n d  s o l u t i on s  d e ve l o p e d  
i n  t h i s  w o r k . 
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R i c o i n  1 97 6  o n  a s e r i e s  of s i tes i n  t h e  s a m e  s o u t h we s t e r n  

r e g i o n  as t h e  C ar r i l lo s i te . 

F r o m  1 9 77 t o  1 9 7 9  a n d  f r o m  1 9 8 0  to 1 9 8 6  e x t a n t  l i th i c  

c o l l ec t i o n s  i n  t h e  W e s t  I nd i es w e r e  d o c u m e n ted a n d  

m a t er i a l s  were a n a l y z e d  a n d  ph o t o g r a p h e d . 

S u rv eys , E x c a v a t i o n s , a n d  C o l l e c t i o n s  

P u e r t o  R i c o  

F i e l d  w o r k  o n  t h e  i s l a n d  w a s  c o n c e n t r a t e d  o n  t h e  

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

a rc h a eo l o g i c a l  s i t e  of C a rr i l l o i n  t h e  m u n i c i p a l i ty o f  C a b o  

R o j o 2  • T h e  s i te l a y  e n t i r e l y  w i t h i n  a s ug a r  c a n e  f i e l d  o n  

a s m a l l  k n o l l  o v e r l oo k i n g  a m a j or l i tt o r a l  l ag oo n , 

a p pro x i m a t e l y  7 0 0  m e ters to t h e  w e s t < s e e  F i g u r e  4 - 1 ) . 

The i n i t i a l  r e s e a r c h  foc u s  f o r  C a r r i l l o w a s  o r i e n ted 

to o bt a i n  i n f or m a t i on a bo u t  t h e  s i t e ' s  h o r i z o n t a l  a n d  

v e rt i ca l  p a r a m e t e r s  s in c e  t h i s  w a s  t h e  f i r s t  w h o l l y  

a c e r a m i c  f l a ked s t o n e  s i te to b e  r e c og n i z e d  a n d  

i n v e s ti g ated i n  P u e r t o  R i c o . 

S t a n d a r d  b a s i c  f ie l d  m e t h od s , f o l l o w i n g  H e i z er a n d  

G r a h a m  ( 1 9 6 8 ) , w e r e  u s ed t o  s u rv e y  a n d  t e s t  t h e  s i t e . A n  

a l p ha - n u m e r i c  g r i d  s y s t e m  c o m p o s e d  o f  two m e t e r  b y  t w o  

m e t e r  u n i ts w a s s u p e r im p o s e d  o n  a topograp h i c  m a p  of t h e  

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

2 Se e  P a n t e l  1 9 7 6 b . 
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a r e a s  o f  p r e co l um b i a n  s ur f a c e  e v idence a n d  a r t i f a c t 

dens i t ie s . 

C) 
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E9 
0 25 50 kms . PUERTO R I CO 

F i g u r e  4 - 1 . M a p  o f  Puerto R i co s h ow i ng C a rr i l lo a n d  other 
m a j o r  acer a m i c  s i tes . 

After h a v i n g  e s ta b l i s h e d  a re a s  o f  s u rf a c e  

concentrat i o n s , t h e  s i te w a s  tes t ed b y  m a n u a l  e xc a v a t i o n  

m e t hods u s i ng the t e s t  u n i t s  w i t h i n  t h e  g r i d . The t e s t  

e x c a v a t i o n s  cons i s t e d  of a n  L - s h ap e d  t r e n c h  created b y  

exca v a t i n g  a l te r n a ti n g two b y  two m eter t e s t  u n i ts . A 

s hovel tes t i ng program h a d  e s t a b l i s h e d  the d e p t h  o f  t h e  

c u l tural depos i t  to b e  w i t h i n  the p l ow zone . G i ve n  t he 

i n tens i ve a n d  extended d egree o f  s ug a r  c a n e  c u l t i v a t i on o f  
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t h e  area , t h e  dec i s i o n  was m a d e  t o  u t i l i z e  a r t i f i c i a l  

e x c a v a t i o n  l ev e l s r at h e r  t h a n  e x c a v a t i o n  b y  s t r a t i g ra p h i c  

l e ve l s . A r t i f i c i a l  1 0  e m  l e v e l s  were used i n  t h e  t e s t ing , 

brea k i n g  f ro m  t h e  t r a d i t i o n a l  2 5  e m  l e v e l s  u s e d  i n  Puerto 

R ico and t h e  West I nd i e s  s i nce t h e  1 9 3 0 s . A l t ho u g h  t h e  

e n t i re s i te appea red t o  b e  l oc a t e d  w i th i n  a c u l t i v a ted 

s ug a r  c a n e  f i e l d , it was hoped t h a t  s ome a c t i v i t y  

p a t t er n i n g m a y  h a v e  s ur v i v e d  t h e  a c t i on o f  t he p l o w  o r  

m i g h t  occur b e l o w  t h e  p l ow zone'  . 

A l l  t h e  excavated m a t er i a l  was hand - s c reened through 

s ta nd a rd 1 / 4 "  w i r e  m es h . F ie l d  l o g i s t i c s , c o u p l e d  w i t h  t h e  

c l a y i s h  content o f  the l a t e r i t i c  s o i l s  a t  t h e  s it e , 

e x c l u d ed t h e  u s e  of tec h n i q u es d e s i g n e d  for m a x i m um d a t a  

recovery s uc h  a s  w a t e r  scree n i ng or f i ner m e s h  s cr e e n i ng o f  

t h e  excavated m a t r i x . 

A l l  a r t i fa c t u a l  m a t er i a l  rem a i n i ng i n  t h e  s cr ee n s  was 

p l ac e d  i n  c l e a r  pol y v i n y l  b a g s . E a c h  b a g  w a s  t a gg e d  to 

i d e n t i f y  the contents b y  s i t e ,  u n i t  and l e v e l  f o r  

s ubseq u e n t  process i ng . T h e  u n i t  s a mp l es were t r a n s p orted 

t o  a field l a boratory where t h e y  were w a s h e d , c a t a l o g ued 

and returned to t h e i r  proven i ence b a g s  for t e m p o r a r y  

c ur a t ion . 

I n  the l a borator y , t h e  m a t e r i a l  was s o r t e d  b y  g r o s s  

c a tego r i e s  w h i c h  d i v i ded each u n i t ' s  s a m p l e  i n t o  b r o a d  

' The p r e s e n t  mechan i z e d  p l ow i ng and d i s k i ng m e t hods 
used i n  Puerto R i c o  p enetra te to a depth o f  a pprox i ma t e l y  
4 6  e m  b e l o w  t h e  s ur face . 
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c a t e g o r i e s  o n  t h e  b a s i s  o f  f u n d a m e n t a l  t ec h n o l o g i c a l  

t r a i ts . A t  t h e  t i m e , t h e  p r i m a r y  r e f e r e n c e  w o r k  a n d  

m e t h o d s  u s ed f o r  t h i s  c l a s s i f i ca t i o n  were t h o s e  o f  D o n a l d  

C ra b t r e e  ( 1 9 7 2 , 1 9 7 2 a ) . T h i s  s o r t i ng w a s  l i m i te d  t o  

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

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

pos i t i v e o r  n eg a t i v e  b u l bs or s ca r s  i n  a n y  c o m b i n a t i on , o r  

e v i d en c e  o f  s e cond a r y  f l a k i n g . T h i s  p r o c e s s  r e d u c e d  t h e  

s a m p l e  t o  b e  f u r t h e r  a n a l y z ed t o  a m i n i m u m . The e n d  re s u l t  

o f  t h i s  a n a l y t i c a l  a p p r o a c h  r es u l t ed i n  t h e  c a t e go r i z a t i o n  

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

a n d  o t h e r  w o r k ed a r t i fa c t s  f o l l o w i n g  C r a b t re e  ( 1 9 7 2 > , 

B o r d e s  ( 1 9 67 ) , a n d  M o v i u s , D a v i d , B r i c k e r  a n d  C l a y ( 1 9 6 8 > . 

I n  t h e  i n i t i a l  a n a l y s i s  i n  1 9 7 6 , m e t r i c  a n a l y s i s  o f  

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

w e r e  e s t a b l i s h e d . 

The c o r e s  w e r e  d i v i d e d i nt o  u n i d i r e c t i o n a l  c o r es , t h a t  

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

w i th neg a t i v e  b u l b s o f  p e r cu s s i on a s  w e l l  a s  b l a d e  s c a r s  

w i t h o u t  v i s i b l e  b u l b  of p e r c us s io n  s c ars ( i . e .  t h e  b u l b  

s c a r s  w e r e  o b l i te r a t e d  b y  s ub s e q u e n t  r e m o v a l  o f  b l a d e s ) .  

I t  was u n d e r s tood a t  t h i s  p o i n t  t h a t  t h e r e  m a y  h a v e  be en a 

s ec o n d  p l a t fo r m  d u r i n g  t h e  s ta g e s  o f  c o r e  r e d u c t i o n ;  

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

t h r o u g h  t h e  s u bs eq u e n t  r e m o v a l  o f  b l a d e s . T h i s  w a s  

i n d i c a t e d  b y  t h e  p r e s e n ce w i t h i n  t h e  as s e m b l a g e  o f  w h a t  m a y  
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be l o os e l y  termed a " core t ab l et " , t h a t  i s  t o  s a y  

trunca ted b a s es o f  c ores removed t o  form a n e w  p l a tform . 

S o m e t i m es t h e  t r u n c a t i o n  o f  t h e  c o r e  o b l i te r a ted t h e  

prev i ou s  p l a t f orm . The second d i v i s i o n  w a s  t h a t  o f  cores 

which c o n t a i ned m o r e  than o n e  s t r i k i ng p l a t form f r o m  w h i c h  

b l ades w e r e  removed . These cores w e re t e r m e d  b i -

d i re c t i o n a l  c ores o r  m u l t i - d i re c t i o na l < cf .  C ra bt r e e  1 972 > 

as t h e  p l a t forms w i t h i n  t h i s  d i v i s i o n  were o p po s i ng one 

another . A t h i rd c l as s  con s i s t e d  o f  cores i n  w h i c h  t h e  

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

cores w i th a l l  t h e  blade s c a rs e xh i b i t i ng n e g a ti ve b u l b  

s ca rs . 

O u t  of a t o t a l  s a m p l e  o f  2 5  cores , 1 5  f e l l w i t h i n  t h e  

f i r s t  d iv i s i on ( i . e .  u n i d i re c t i o n a l > and s ix w i t h i n  t h e  

second ( i . e .  b i - d i re c t i o na l ) ,  t w o  i n t o  t h e  t h i rd d i v i s i o n  

and two w e r e  a t t r i butab l e  t o  c a tegory four . 

Of t h e  u n i d i r e c t i o n a l  c ores , n i ne were c l ea r l y  

i d e nt i f i a b l e . That i s ,  the red u c t i o n  o f  t h e  c o r e  w a s  

t h rough t h e  r e m o v a l  of b l ades b y  d i r ec t  p er c u ss i on o f f  o f  a 

p r i m a ry s tr i k i ng p l a tform . The r e m a i n i ng u n i d i r e c t i o n a l  

b l ade c o r e s  e x h i b i ted a s ec ond p l a tform o f f  o f  w h i ch 

" f l akes " r a t h e r  t h a n  b l ades were r e m oved . The r e m o v a l  o f  

f l a kes r a t h e r  t han b l ade p r od u c t i o n  f r o m  t h i s  s ec o n d  

p l a tform w a s  o f t e n  a consequence o f  low g r a d e  m a t e r i a l  

rather t h a n  i nt e n t i o n a l  f l a ke rem o va l . I n  s o m e  c a s e s , t h e  

knapper appeared t o  h ave b e e n  s h i f t i ng t h e  c o r e  i n  a n  
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e f f o rt to a v o i d  i n t e r n a l  i m p e r f ec t i o n s  i n  t h e  c o r e . O t h e r  

e x a m p l e s  a p p e a r  t o  r e p res e n t  a t t e m p t s  to r e j u v e n a t e  a c o r e  

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

s c a r  f a c e  a s  a n e w  p l a t f o r m  t o  r e m o v e  n e w  b l a d e s  a t  9 0  

d e g r ee a n g l e s  t o  t h e  f o r m e r  b l a de s . 

P re pared b l a d e s  were f u r t h e r  d i v i de d  i n  a s u b s e q u e n t  

s t e p  o n  t h e  b a s i s  o f  c r os s - s e c t i o n  p r o f i l e s . T h e  b l a d e  

p r o f i l e s  w e r e  d i v i de d  i n t o t r i a n g u l a r ,  r ec t a n g u l a r  a n d  

t ra p e z o i d a l  g r o u p s . 

T h i s  g r o s s  c l a s s i f i c a t i o n  o f  t h e  a r t i fa c t s f o r  

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

d i a g n o s t i c  t r a i t s o f  t h e  s i t e  < P a n t e l  1 9 7 6 a ) . P h o t o g r a p h s  

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

p r o d u ced a t  t h e  Sm i t h s o n i a n  I n s t i t u t i on a n d  t h es e 

c on s t i t u ted t h e  s a m p l e  u s e d  f o r  t h e  P u e r t o  R i c a n  m a t e r i a l s  

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

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

e x a m i n e d  f r o m  t h e  c o l lect i o n s  of t h e  U n i v e rs i t y  o f  P u e r t o  

R i c o  M u s e u m  a n d  t h e  " C e n t r o  d e  I n v e s t i g a c i o n e s  

A r q u e o l 6 g i c a s  d e  l a  U n i v e rs i d a d  d e  P u e r t o  R i co " ,  b o t h  

l o c a t e d  i n  S a n  J u a n . I s o l a t e d  g r o u p i ngs o f  a r t i f a c t s  were 

e x a m i n ed f r o m  n u m er o u s  p r i v a t e  c o l l e c t i o n s  on the i s l a n d ; 

h o w e ver , t h e  a m o u n t  of f l a k e d  s t o n e  was m i n i m a l . L i t h i cs 

w e re e x a m i n e d  f o r  p r o d u c t i o n  t e c h n iq u e s , g r o s s  e v i d e n c e  o f  

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

e l e m e n t s . P i e c e s  o f  e xce p t i o n a l  d i a g n os t i c o r  i l l u s t ra t i v e 
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i mportanc e , or h a v i n g  w e l l  documented proven i ence 

i n f or m a t i on , were p h o tographed . 

D o m i n i c a n  R epu b l i c  < Ea s t ern H i span i o l a > 

The s i tes of Barrera• , Morda n , C a s i m i r a , a n d  L a s  

A l e j andr i na s , w h i ch are l oc a ted i n  t he s o ut h - ce n tr a l  p a r t  

of t h e  D o m i n i c a n  Repub l i c , were s u r veyed a n d  e xc a v a t ed b y  

t h e  author i n  1 975 < s ee F i g u r e  4- 2 > . 

A l l  of the s i t e s  were located w i t h i n  a s m a l l  m od e rn 

v i l l age of t w o  t o  t h ree h u n d r e d  i nh a b i t a n t s  a n d  as a 

consequence , m u c h  o f  t h e  s i te h a d  been d i s t u r b ed b y  

contemporary l i v i n g  act i v i t i es . S u rface e v i dence o f  t h e  

a r c h aeo l o g i c a l  depos i t  was l ocated a m ong t h e  w a d d l e - a n d -

d a u b  res i d e nces ( s ee F i g ures 4 3 a n d  4 - 4 > . The e n t i re 

a r e a  h ad been s u b j ected to repeated eros i o n  d u e  t o  t h e  

defores t a t i on and d e f o l i a t i on o f  t h e  a r e a  b y  contem porary 

s u b s i s t ence p r a c t i ces . The s i t e  of C a s i m i ra was l ocated a 

few meters u ph i l l  from t h e  a rc h a eo l og i c a l  s i te o f  B a r r e r a  

M o r d a n  and i ts s ur f a ce was m a rked b y  e v i d e nce o f  h e a v y  

eros ion . The s i te of Barrera M or d a n  a l s o  s h owed e v i dence 

o f  ero s i o n  i n  a dd i t i on to h a v i n g  h a d  been p a r t i a l l y  

• A l s o  referred t o  a s  B a rreras i n  t h e  l i t e r a t u r e . The 
s i tes o f  B a rre r a  and Mordan a c tu a l l y  b e l o ng to a s i ng l e  
s i te l o c a t i on . The t w o  n a m e s  evol ved as a r e s u l t  o f  t h e  
n a m e s  g i v e n  to the u p p e r  a n d  l o wer s e c t i o n s  o f  the m o d e r n  
v i l l a ge ,  h en c e  t h e  a uthor opted to u t i l i ze t h e  n a m e  B a r r e r a  
Mordan for t h e  archeo l o g i c a l  depos i t  < Pa n t e l  1 97 6 b ,  1 9 77b > . 
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d e s troyed b y  t h e  recent g r a d i ng o f  a n  e a r t h e n  r o a d w a y  

l e a d i n g  i n to the v i l l ag e  from t h e  ea s t . 

Puerto Plata 

Santo Domingo • 

u 

E9 
50 100 !50 kms. DOMINICAN REPUDLIC 

F i g u r e  4 - 2 . M a p  o f  the D o m i n i ca n  R e p u b l i c  s ho w i ng t h e  
l oc a t i o n  o f  B a r r e ra Mord a n  a n d  C as i m i ra . 
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F igure 4 - 3 . Phot ograph taken from the area o f  C a s i m ira , 
lo oking down o n  the s ite of Barrera Mordan ( c enter o f  
photo ) . Note the break in the mountain h or i z on w i th the 
s e a v i s i b l e  a few k i lometers to the south . 

Figure 4 - 4 . The s i t e  of Barrera Mordan . Note eros ional 
conditions of the terrain and s pars e vegetat i ve cover . 
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Exca v a t i on s  a t  the s i t e s  of Barrera M o r d a n  a n d  

C a s i m i ra w e r e  d es igned to l oc a t e  a r e a s  of u n d i s tu rbed 

a rc h aeol o g i c a l  depos i ts . P a r t  of t h e  r e s e a r c h  f o c u s  w a s  

d i rected a t  obta i n i ng s tr a t i graph i c  i nf o r m a t i o n  o n  t h e  

d e ve lopment of t h e  s i te and any pos s i bl e  p at terns i n  t h e  

a r t i fa c t ua l a s s e m b l ages a s s o c i a ted w i th t h e  a r e a  ( i . e .  t h e  

C a s i m i ra to B a r r e r a  Mordan s eq u en c e ) .  The s econd g o a l  of 

the exca v a t i o n s  was to obta i n  a s uf f i c i e n t  s a m p l e  o f  f l a k e d  

s to n e  m a t er i a l  f r o m  t h e  s i tes f o r  t h e  purposes of 

d e v e l o p i n g  a more complete c l as s i f ic a t i o n  o f  t h e  

a s s e m b l a g e . I n  the cas e of C a s i m i r a , obt a i n i ng a 

c o n t ro l l e d  f i e l d  s a m p l e  w a s  cons i de r e d  c r i t i c a l  s i n c e  there 

w a s  extrem e l y  l i m i t e d  e m p i r i c a l  d at a  regard i ng t h e  s i te ' s  

c u l t u r a l  a nd chrono l og i c a l  a s s o c i a t i o n  compa red w i th t h a t  

o f  B arrera Morda n .  

One m o n t h  was s p ent i n  t h e  f i e l d  s u rvey i ng the area 

a nd excav a t i ng a s e r i e s  o f  four o n e - m eter wide trenc hes 

w i t h i n  t h e  s i t e  o f  Barrera Mordan a n d  a s e r i e s  o f  two by 

two meter u n i ts i n  the s i t e  o f  C a s i m i r a . The e x c a v a t i o n  

s t r a tegy c o n s i s ted o f  es t ab l i s h i ng t e s t  t r e n c h e s  i n  t h ose 

areas o f  t h e  s u rface s urvey w h i ch conta i ned a r c h a e o l og i c a l  

m a t e r i a l .  S i nc e  a s ys te m a t i c  t r a n s e c t  s u r f a c e  s ur v e y  was 

not pos s i b l e  w i t h i n  t he v i l l age , t h e  l oc at i on o f  the u n i t s  

w a s  chosen a s  m u c h  o n  acces s i b i l i t y  as o n  p r oj e c t e d  s it e  

p a r a m eters . Another cons i d er a t i on i n  t h e  p l a ce m e n t  o f  

e x c a v a t i o n  u n i ts w a s  t h e  a t t e m p t  t o  a voi d a r e a s  p r e v i ous l y  
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excavated b y  V e l 6 z  and Ortega and those o f  C ru x e n t , Ortega 

a n d  C h a n l a t t e . T h i s  was e as i l y  accompl i s h e d  s i n c e  both 

V e l 6 z  and Ortega were a b l e ,  i n  t h e  f ie l d , t o  d ef i ne a l l  

p r e v i o u s  e x c a v a t i o n  areas a n d  t h e  l o c a t io ns o f  prev i o u s l y  

documented concentrat ions . 

Excav a t ions i n  both s i te s  were done w i t h  t h e  

a s s i s ta n ce o f  the l o c a l  res i d e n t s  o f  B a r r e r a  Mordan who 

w o r ked a t  the exca v a t ion a n d  t h e  proces s i n g  of the 

m a t e r i a l .  The t r enches a nd t e s t  u n i t s  were e x c a v a ted in 25 

e m  arbitrary le ve l s . Genera l f i e l d  m e t h od s , s c ree n i n g , 

record i ng a n d  b a g g i n g  procedures w e r e  t h e  s a m e  a s  those 

u s ed a t  t h e  C a rr i l l o s i te i n  Puerto R i co . 

A l l  l i t h i c  s a m pl e s  from the excavat i o n s , and a l i m i t ed 

s a m p le o f  t h e  s h e l l  r e m a i ns recovered from t h e  s i t e s  were 

c o l l ected , f i e l d  proces s ed a n d  t r a ns ported to the " M u s eo 

de l Hombre D o m i n i c a n o " < th e  n a t i o n a l  m u s e u m ) i n  S a n t o  

D o m i ngo f o r  ana l ys is . 

As i n  t h e  c a s e  o f  Puerto R i co , t h e  a n a l ys i s  a n d  

c l a s s i fi c a t i on o f  the f l aked s tone m a t e r i a l  f r o m  t h e  t es t e d  

A z u a  area s i tes , were b a s ed p r i m ar i l y  on t h e  d ef i n i t i ons of 

C r a b t ree , Bordes a n d  others . O n  t h e  b a s i s  o f  t he i r  

categ or i e s , a s e r i e s  o f  d i agnost i c  a r t i f a c t s  w a s  s e l e c ted 

f r o m  the s i t e  C Pa n t e l  1 97 6 c , 1 97 7b ) . Photogr a p h s  were m a de 

o f  these p i eces by the " Mu s eo d e l  Hom bre D o m i n i c a n o " where 

t h e  c o l l e c t i o n  was depos i t e d  under their c ur a t i o n . I t  w a s  
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t h i s  f i n a l  g r o u p  of a r t i fac t s  w h i ch w e r e  u s e d  for t h e  

D o m i n i c a n  s a m p l e  i n  t h e  p r e s e n t  c l a s s i f i ca t o r y  s c h em e . 

I n  t h e  Dom i n i c a n  Republ i c  m o s t  o f  t h e  m a t e r i a l  

e x a m i n e d  i n  co l l e c t i ons c a m e  from m a t e r i a l  s tored a t  t h e  

" Mu s eo d e l  Hombre Do m i n i c a no " a n d  t h e  M a nu e l  G a r c i a  Areva l o  

M u s e u m , b o t h  l o c a t e d  in S a n t o  D o m i ngo . 

H a i t i  ( We s t e r n  H i s pa n i o l a ) 

Archaeol og i c a l  i n v e s t i g a t i o n s  i n  Ha i t i  w e r e  l i m i ted to 

a recon n a i s s a n ce s ur ve y  of p r e v i o u s l y  reported s i tes in t h e  

B a y  o f  Port - a u - P r i n c e . T h e  s i t e s , p r i mar i l y  i n  t h e  

l i t to r a l  a r e a s  a lo n g  t h e  b a y , were v i s i te d  f o r  t h e  p u rpos e s  

o f  i d en t i f y i n g t h o s e  t h a t  cou l d  h a v e  b e e n  r e l a t ed t o  t h e  

C abaret s i tes reported e ar l i er i n  t h i s  c e n t u r y . S i n c e  mos t 

o f  the s i t e s  i n ves t i g ated b y  K r i e g e r  w e r e  not m apped i n  

p u b l i ca t i o n s , n o r  i n  h i s  f i e l d  notes , i t  was hoped t h a t  

contemporary s i t e s  i n  t h e  a r e a  w o u l d  correspond i n  m a t e r i a l  

r e m a i ns t o  t hose reported b y  h i m  < Kr i eger 1 9 2 9 ,  1 9 3 2 , 1 9 3 3 ) 

and other i n v e s t i gators ( s e e  F i g u r e  4 - 5 ) . A t o t a l  o f  s e v e n  

s i tes w a s  v i s i t ed b y  the a uthor i n  t h e  b a y  a r e a 5 • 

L i t h i c  s catters were l oc a t e d  a t  s e v e r a l  p o i n t s  a l ong 

t h e  l e n g t h  o f  t h e  northern a r c  o f  t h e  B a y  o f  Por t - a u -

P r i nce . L i m i t ed s ur f a c e  s a m p l es w e r e  co l l ec t e d  from t h e  

' These s i tes were : H H t 7 - l  G r a n d e  S a l i n e  
( p reco l u m b i a n ) ;  HHt7 - 2  D o  B o a s  < L i t h i c , m ix e d  prec o l u m b i a n  
a n d  colon i a l > ;  HHt7 - 3  Men G a t e a u x  < Co l o n i a l  m i xe d  w i t h  
preco l u m b i a n ) ;  HHt7 - 4  Y e y e t t e  ( C o l o n i a l ) ;  H H t 7 - 5  S i m o n e t t e  
( Li t h i c ) ;  HHt7 - 6  M e n  Bateau < M i xe d  preco l u m b i a n  a n d  
co lo n i a l ) ;  H Ht 7 - 7  P e t i t  P l a c e  du C ab aret ( Li t h i c ) . 
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s i tes and , i n  t h e  f e w  c a s es w h e r e  e x c a v a t i o n  w a s  p o s s i b l e , 

t h e  work s howed t h a t  depos i t s  were c l ea r l y  l i m i te d  to 

s ur f a c e  s ca t t e r s  w h i c h  had b een , for the m o s t  p a r t , h eav i l y  

eroded . 

N 
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F i gure 4 - 5 . M a p  of Ha i t i  s h o w i ng pr i n c i p a l  p r e co l u m b i a n  
l it h i c  s i t e s . 
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One s i t e  worth pa r t i c u l a r  m e n t i o n  was t h e  s i t e  of 

S i m o nette < H Ht7 - 5 ) ,  located on a s m a l l  kno l l  o v e r l oo k i ng 

the beach - s i d e  of D u v a l i e r v i l l e a n d  I l e a C a b r i te . T h i s  

s i te exh i b i ted prepared b l a d es , c o r e s  and core p r e p a r a t i o n  

f l a kes from t h e  p rod uction proces s . I t  i s  h i g h l y  l i k e l y  

t h a t  t h i s  a r e a  ( i n c l u d i ng " Du va l i e r v i l l e " )  w a s  the l oc a t i o n  

of t h e  o r i g i na l l i th i c  s i tes of C a baret d e s c r i bed b y  

Jacques Roum a i n  < 1 94 3 > . 

The l o c a t i o n  a n d  exam i n a t i on of t h e s e  s i t es w a s  

con s i dered i mport a n t  i n  t h a t  t h e y  w e r e  o r i g i n a l l y  r e ported 

< Rou m a i n  1 9 43 ) a s  an area o f  C i boney c a m p  s i t e s . T h e  

pos s i b i l i t y  ex i s ted t h a t  t h i s  p a r t i c u la r  z o n e  cou l d  h a ve 

s e r ved as a p r i m ar y  m a t e r i a l s  s ou r c e  for m u c h  of t h e  

precera m i c  a s s e m b l ages of Ha i t i  a n d  i t  was h o p e d  t h a t  r a w  

m a t e r i a l  s ources c o u l d  be l ocated c l o s e  t o  t h e  k n o w n  s i t e s . 

U n l i k e C e rr i l l o  a n d  the s i t e s  i n  the a re a  o f  A z ua , however , 

t h e s e  H a i t i a n  s i tes d i d not h a v e  abundant p r i m a r y  s o u rce 

m a t e r i a l s  w i t h i n  the i m m e d i a te p a r a m eters o f  the w or k e d  

m a t e r i a l s . Neverth e l es s , t h e  a r e a  descr i bed b y  R o u m a i n  

( cf . C h a pt e r  3 )  w a s  m os t  l i ke l y  l o c a ted a l ong a p r es e n t l y  

i nacces s i b l e  h i g h  r i d ge l i n e  v i s i b l e  a f e w  k i l o m et e r s  to t h e  

e a s t . 

A l l  o f  t h e  s a m p l es c o l l e ct ed f r o m  t h e  s u r v e y  w o r k  were 

f i e l d  treated for curation purpo s e s  and left in H a i t i . 

Accord i n g to p r e v i o u s l y  c o l lected d a t a  f r o m  Ha i t i , 

t h r ough the work o f  K r i e ge r , R a i n e y  and Rouse ( s e e  
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B i b l i o g r a p h y ) ,  t h i s  w a s  o n e  o f  t h e  m o r e  i n t e n s e l y  s t u d ie d  

i s l a nd s  i n  t e r m s  o f  p r e c o l u m b i a n  f l a k e d  s to n e . A s  s u c h , 

t h e  n u m be r  o f  a v a i l a b l e  l i t h i c  co l l e c t i o n s  w a s  m o r e  

a b u n d a n t  t h a n  i n  t h e  c a s e  of o th e r  G r e a t e r  A n t i l l e a n  

i s l a n d s  s u c h  a s  J a m a i c a  o r  C u b a . 

T h e  l a rg e s t  p a r t  o f  m y  l i t h i c  s a m p l e  f o r  H a i t i  w a s  t h e  

K r i e g e r  c o l l ec t i ons a t  t h e  S m i t h s on i a n  I ns t i t u t i o n . T h e s e  

w e r e  e x c a v a te d  a n d / o r  c o l l ec t e d  b y  H e r b e r t  W .  K r i e g e r  i n  

t h e  e a r l y  p a r t  o f  t h e  1 9 3 0 s  w h e n  t h e  U n i t e d  S t a t e s  N a t i o n a l  

M us e u m  l e d  a s e r i e s  o f  i n ve s t i g a t i on s  i n  t h e  C a r i b b e a n . A s  

p a r t  o f  t h e  S m i t h s o n i a n I n s t i t u t i on E x p l o r a t i o n a n d  F i e l d  

W o r k  Prog r a m s  o f  t h i s p e r i o d , K r i e g e r  r e c o v e r e d  m a t e r i a l  

f rom n i n e  s i t e s  i n  W e s t e r n  H i s p a n i o l a  < H a i t i ) .  B e t w e e n  

1 9 2 8  and 1 9 37 , h e  p u b l i s h ed v a r i o u s  r e p o r t s  o n  h i s  

i nv es t i g a t i o n s  i n  t h e  A n t i l l es ; h o w e v e r , t he a r t i c l es d i d  

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

s pe c i m e n s  < K r i e g e r  1 9 2 9 , 1 9 3 2 > . 

F i v e  r e g i o n s  i n  H a i t i  w e r e  c o v e r ed i n  t h e  K r i eg e r  

s a m p l e s  - t h e  N o rt h ,  t h e  C e n t r a l  P l a t e a u , t h e  P o r t - a u ­

P r i nc e  B a y  a r e a , t h e  W e s t  a nd t he S o u t h w e s t .  

I n  t h e  Nor t h , t h e  s i t e  of T e r r i e r  R o u g e , l o c a t ed 1 5  

k i l o m e t e r s  s o u t h w e s t of t h e  F t . L i b e r t e , a n d  t w o  s i t e s  

r e p o r t e d  a s  w ea s t  of C a p  H a i t i an w , w e r e  p r e s e n t  i n  t h e  

K r i eger s a m p l e s . I n  the C e n t r a l  P l a te a u ,  m a t e r i a l  w a s  

c o l l e c t e d  b y  K r i e g e r  a t  t h e  e n t r a n c e  to a c a v e  l o c a t e d  nea r 

" H i n c he " , a b out 3 8  k i l o m e t e r s  d u e  w e s t of t h e  D o m i n i c a n  
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b o r d e r . T h e  P o r t  a u  P r i n c e  B a y  a r e a  was r e p r e s e n t e d b y  

m a t er i a l  f r o m  I l e a C a b r i t e , a n d  t w o  s i tes w h i c h  w e r e  o n l y  

g i v e n  a g e n e r a l p r o v e n i e n c e  i n  t h e  s t o r a g e  b i n s  a s  b e i n g 

s u r f a c e  m a t e r i a l  a l o ng a h i g h w a y  2 0  and 2 6  k i l o m e t e r s  f r o m  

Po r t - a u - P r i nc e . I n  t h e W es t , m a t e r i a l  f r o m  a s i t e  n a med 

" V o u t e  L ' Eg l i s e "  n e a r  Tro u v i n  was i n c l u d e d . T h e  

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

V a c h e . 

The a b s en c e  o f  d a t a  on s i t e  l oc a t i o n s , s p e c i m e n  

p r o v e n i en c e  a n d  s i te s t r a t i g r a p h y  f o r  t h e  K r i e g e r  s a mp l e s  

m a d e  i n i t i a l  a n a l ys i s  o f  t h e  m a t e r i a l  l i m i t e d  i n  s c o p e . O f  

t h e  s a m p l e s , t h o s e  f r o m  I l e a C a b r i t e  a n d  I l e a V a c h e  w e r e  

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

I n  t h e  o r i g i n a l  a na l y s i s , t h a t  i s , p r i o r  t o  t h e  

d e ve l o p m e n t  of t h e  p r es e n t  c l a s s i f i c a to r y  s c h e m e , t h e  s a m e  

p r o c e d u res u s e d  i n  P u e r to R i c o a nd t h e  D o m i n i c a n  R e p u b l i c  

w e r e  c a r r i ed o u t  o n  t h e s e  s a m p l e s . B l a d e s  p r o d u ce d  f r om 

p r ep a red cores w e re d i v i ded i n to t h r e e  b a s i c  d i v i s i o n s  

b a s e d o n  p r o f i l es o f  t h e i r  c r o s s - s ec t i o n s  ( tr i a n g u l a r , 

t r a p e z o i d a l  o r  i r r e g u l a r > .  Fou r v a r i a b l e s w e r e  m e a s u r e d  o n  

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

w i d t h , b l ade l e n gt h ,  p l a t f o r m  w i d t h  a n d  p l a t f o r m  l e n g t h  

( i . e .  d i s t a n c e  f r o m  dor s a l  f a c e  t o  v e n t r a l ) .  

T h e  I l e a C a b r i t e s a m p l e  c o n t a i n ed 1 6  p r e p a r e d  b l a d es 

w h i c h w e r e  t r i a n g u l a r  i n  c ro s s - s e c t i o n . T h e  a v e r a g e  b l a d e  

w i d th w a s  2 . 5 5 e m . ,  t h e  a v e r a g e  b l a d e  l e n g t h  w a s  7 . 1 1 e m . ,  
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t h e  average p l a tform w i d th w a s  1 . 7 6 e m . and a v e r a g e  

p l a t form l ength 0 . 8 3 e m . I n  t h e  s a m pl e  from I le a C ab r i t e , 

there were a l s o  1 2  prepared b l a d es w i th t r a p e z oi d a l  cros s -

s ec t ions . The average b l a de w i d t h  m e a s u red 3 . 7 6 e m . ,  

average b l a d e  l en g t h  9 . 6 2 e m . ,  a verage p la t form w i d t h  1 . 8 4 

em . and a ve r a ge p la tform l en g t h , 0 . 8 2 em . 

These f ig u re s  s ee m ed to s ugges t that a d i s t i nc t i ve 

core pre p a r a t i o n  f o r  trapez o i d a l - s h a ped b l a de prod u c t i on 

c o u l d  have cons i s te n t l y  produ c ed a w i der a n d  s o m e w h a t  

l onger b l a d e  t h a n  core prepar a t i o n  for a t r i a n g u l a r  cros s -

s ec t i oned b l ade . The c l o s e  corre l a t i on o f  p la t f o r m  w i d t h  

and p l at f o r m  l en g t h , however , s ug g e s t ed t h a t  a s i m i l ar 

perc u s s o r  o r  s tr i k i ng p a t t e r n  w a s  used for t h e  r e m o v a l  o f  

t r i angu l a r  and t r a p ez o i d a l  b l ades . 

A s a m p l e  o f  3 0  prepared b l ades from a s u rf a c e  

co l l ec t i on w i t h i n  t h e  P o r t  a u - Pr i nc e  B a y  a r e a  cont a i ne d  1 7  

f u l l  b l ad e s  w i th t r i ang u l a r  cros s - s ec t i o n s . The a v e r age 

b l a d e  w i d t h  for t h i s  s a m p l e  was 2 . 49 em . ,  a ve r a ge b l ade 

length of 6 . 8 3 e m . ,  average p l a tf o r m  w i d t h  o f  1 . 6 6 e m . a n d  

a n  ave rage p l a tform l ength of 0 . 7 3 e m . 

W i t h i n  the I l e a Vache s a m p l e ,  t he r e  w e r e  n i n e  f u l l  

b l a d e s  w i t h  t r i a n g u l a r  cros s - s e c t i o n s . Average b l ad e  w i d t h  

w a s  2 . 6 2 e m . , a n  a v erage b l ad e  l ength of 6 . 8 8 e m . ,  a n  

average p la tform w i d t h  o f  1 . 7 8  e m . a n d  an a verage p l a tform 

l ength of 0 . 8 5 e m . 
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Prepared blades , triangular in cross - sect ion, w � thin 

the Krieger samples from Western Hispaniola clustered 

around 7 . 0  8m . blade length, 2 . 5  em. blade w i dth , 0 . 8  e m . 

platfor m  length, and 1 . 7 em . platform w idth. 

I n  the surface collection of the site identified as 

• 2 0 k i lo meters f rom Por t - au - P r ince • ,  one prepared 

trapezoidal blade showed the removal of a burin spall as 

defined in North America by C rabtree and others .  The 

striking platform of the blade had been used as the 

platfo rm fo r the spall removal6 • I n  association with this 

p i ece, Krieger also reco vered a number of p r epared blades, 

backed blades, and decortication flakes, but no cores . 

The I le a C abrite sample, as s ta ted previously, 

contained three divisions of prepared blades, blade 

fragments of snapped blades , utilized blades and flakes as 

well as m a n y  of the by p r o d u c ts of the manufacturing 

process . 

Two notewor thy tool types in the I le a C abrite sample 

wer e  a dihedral burin as defined by the European lithic 

terminology of Bordes < 1 9 6 7 ) and others, and a number of 

well -defined end scrapers, notched scrapers and 

spokeshaves . 

6 Although this was a singula r example, the occur r ence 
of burin cores and burin spalls was also documented for the 
sites of Casimira and Bar rera - Mo r dan in the Dominican 
Republic . 
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The I l e  a Vache s a m p l e  c o n t a i ned t h e  m o s t  d i s t i n c t i v e  

a r t i fa c t  a s s e m b l age of t h e  K r i eger s a mp l e s . There were 

a pparen t l y  t hree d i fferent s a m p l es r e present e d , a s  the 

museum l o t  n u m bers o r i g i n a l l y  a s s i g n ed t o  t h e  I l e a Vache 

m a t e r i a l  were d i vi d e d  i n t o  three a c qu i s i t i on s . T h e s e  three 

l o ts were noted i n  t h e  a cq u i s i t i o n  cards as b e i n g  " no n ­

c e r a m i c " whereas a l l  other K r i eger s a mp l e s  w e r e  noted as 

" pr e h i s tor i c " .  

The f i rs t  o f  t h e  I l e a V a c h a  l o t s  con t a i ned t w o  edge 

g r i nders , a " m ana " ,  two s to n e  ba l l s , and three 

h a m m ers tones . The s econd l o t  c o n t a i ned t w o  l a rg e  f l a k e  

b l a d es , a l a rge t a ng e d  f l a ke b l ad e  and a t a n g e d  r e c t an g u l a r  

f l a k e  tool . A l l  o f  t he a r t i f a c t s  o f  t h i s  s ec o n d  l o t  were 

a n a l ogous t o  those f l aked s tone a r t i f a c t s  from t h e  F t . 

L ib e r t e  r e g i o n  r a t h e r  t h a n  a r t i f a c t  t y pes known f o r  t h e  

s o u thern a n d  western po r t i o n  o f  Ha i t i . T h e  t h i rd l ot o f  

t h e  I l e  a V a c h e  s a m p l e  w a s  compo s ed of prepa red b l ad e s , 

b o t h  t r i a n g u l a r  a n d  t r a pe z o i d a l  i n  cross - s ec t i on , bac ked 

b l a des , u t i l i ze d  b l a d es , b l a d e  f ra gm e n t s , steep r e t ou ched 

s c r a pers , core fragmen ts , decort i ca t i on f l a kes , d e b i t ag e  

a nd det r i t u s . 

Among t h i s  l a s t  " l ot " o f  m a t er i a l , t h e r e  w a s  a group 

o f  a r t i fa cts and m a nufactur i ng b y - products made from a 

b l a c k  to b l acki s h - g rey cryptocrys t a l l i n e  i so t r op i c  

m a t e r i a l . The m a t e r i a l  was not a b l y  u n l i k e  t h e  m a j or 

p o r t i o n  o f  t h e  K r i e g e r  s a m p l e s  w h i ch were of a 
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c h a r ac t e r i s t i c  c r e a m - co l o r e d  h o m o g e n e ou s  f l i n t . T h i s  h i g h -

g r a d e  o f  b l a c k  f l i nt m o s t  p ro b a b l y  c a m e  f r o m  a n  e x t r em e l y  

l i m i t ed l o c a l  s o u r c e  o r  f r o m  a f o r e i g n  s o u r c e , a s  i t  w a s  

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

f r o m  e i t h e r  w e s t e r n  o r  e a s t e r n  H i s p a n i o l a . 

T h e  c o l l e c t i o n s  of Y a l e  P e a b o d y  w e r e  a l s o  u t i l i ze d  i n  

t h e  Ha i t i an s a m p l e  a n d i n c l u d ed m a t e r i a l s  f r o m  I l e � V a c h e  

wh i c h had b e e n  co l l e c ted b y  C l a r k  M o o r e  d u r i ng t h i s  d e c a d e  

< M oore 1 9 8 2 ) . A t o t a l  o f  s e v e n  a c e r a m i c  s i t e  s a m p l e s was 

e x a m i n ed : C a coq I I ,  A n s e - a - l ' E a u ,  A ns e  M i l i e u , C o q I ,  

C o q  I V ,  M a d a m e  B e r n a r d , a n d  P r a d e l . O n e  c e r a m i c  s i t e  

c o l l e c t i on , G r o s  M o r n e , w a s  a l s o  e x a m i n e d  ( M o o r e  1 9 8 2 > . I n  

a d d i t i o n  t o  t h e  M o o r e  m a t e r i a l s , t h e  C o u r i  s i t e m a t e r i a l 

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

b y  R o u s e  w a s  a l s o  e x a m i n ed . T h e s e  m a t e r i a l s ,  c o u p l e d  w i t h  

t h e  s a m p l e s  e x c a v a t e d  a n d  c o l l e c t i o ns s t u d i e d i n  H a i t i  by 

the a u t h o r , c o n s t i t u ted the s a mp l e s  u s e d  i n  t h e  p r e s e n t  

c l a s s i f i c a t o r y  s c h e m e . 

H a i t i a n  m a t e r i a l  w a s  a l s o  e x a m i n e d  i n  t w o  m a i n  

co l l e c t i o n s  i n  H a i t i  - t h e  F i s c h e r  C o l l e c t i o n  o f  t h e  Wes t  

I n d i e s  l oc a t e d  i n  L a  B ou l e  o n  t h e  o u t s k i r t s  o f  P o r t - a u  

Pr i n c e , a n d  t h e  H o d g e s  C o l l e c t i on l o c a ted i n  t h e  n o r t h e r n  

t o w n  o f  L i m be . A s e l e ct i o n o f  t h e s e  c o l l ec t i o ns w a s  

e x a m i n e d a n d  p h o t o g r a p h e d  a nd cons t i t u tes p a r t  o f  t h e  

H a i t i a n  s a m p l e  u s e d  i n  t h e  p r e s e n t  a n a l ys i s . 

8 3  



A c c e s s  t o  p r i m a r y  a r t i f a c t u a l  m a t e r i a l  f r o m  C u b a  w a s  

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

s t u d y . 

T h e  i s l a nd o f  C u b a  i s  t h e  l a r g e s t  o f  t h e  G r e a t e r  

A n t i l l e s � y e t  i t  i s  t h e  o n e  l e a s t r e f e r e n c ed i n  t h e  p r e s e n t  

a r c h a eo l o g i c a l  l i t e r a t u r e  o f  t h e  W e s t  I n d i e s . G i v e n  t h e  

p r o p o r t i o n a l s i z e o f  t h e  i s l a n d  t o  t h e  r e s t  o f  t h e  W e s t  

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

s i t e s  i n  C u b a 7 • 

T h e  n u m b e r  o f  s o u r c e s  f o r  l i t h i c  r a w  m a t e r i a l s  i s  m o s t  

l i k e l y  h i g h , g i v e n  t h e  i s l a n d ' s  s i z e  a n d  g e o l o g i c a l  

d i v � r s i t y ( s e e  A l v a r e z  C o n d e  1 9 5 7 ;  1 9 6 1 ) .  I n  e x a m i n i n g t h e  

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

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

s i m i l a r t o  t h a t  f o u n d  i n  t h e  r e s t o f  t h e  G r e a t e r A n t i l l e a n  

a s s e m b l a g e s s t u d i e d . 

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

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

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

R e c e n t  e x a m p l e s  of t h e  a n a l y s i s  o f  f l a k e d  s t o n e  a s s e m b l a g e s  

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

7 T h i s  i s  s o ,  d e s p i t e  t h e  a c t i v e  p a r t i c i p a t i o n o f  t h e  

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

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

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

b e e n  l i m i t e d . 
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n u m e rous p u b l i c a t i ons o f  K o z l o w s k i  on t h e  Lev i s a  s i te and 

t h e  l i th i c  a s s e m bl a g e s  a s s oc i ated with t h e  S e bo r u c o  s e r i es 

< K o z l ows k i  1 97 3 , 1 97 4 , 1 9 7 5 , 1 9 8 0 ) . A m o re r ec e n t  a u t ho r , 

Jose F eb l es , h a s  a l s o  con t r i buted t o  the body o f  C a r i b b e a n  

k n o wl edge b y  a n a l y z i ng a l i t h i c  a s s e m b l a g e  f r o m  the a r ea of 

M a t a n z a s  < Fe b l e s  1 9 8 2 > . 

The o n l y  s ource of p r i m a r y  m a t e r i a l  a v a i l a b l e  for 

s t udy b y  t h e  au thor for t h e  present a n a l y s i s  w a s  t h e  

Peabody c o l l e c t i o n  a t  Y a l e . The m a t e r i a l s  w e r e  t h os e 

co l l ected d u r i n g C orne l i us O s good ' s  w o r k  i n  C a y o  R e d o n d o  

( Os good 1 9 4 2 ) a nd I r v i n g  Rouse ' s  w o r k  i n  t h e  M a n i abon H i l l s  

< Ro u s e  1 9 4 2 a > < s e e  F i gu re 4 - 6 > . R o u s e ' s  c ol le c t i o n s  f ro m  

P i n a r  d e l  R i o , H ut i a , O r i e n t e , V e g a  d e l  P a l m a r , M a l a  Noch e , 

Potrero del M a n go , Banes , E l  G u a y a b o , a n d  B a n i  w e r e  

e x a m i ned a n d  m e a s u r e m en t s  t a ke n  on t h e  f l ak e d  s t o n e  

m a t e r i a l s  assoc i a t ed w i t h  t h e s e  s i tes e v e n  tho ugh t h e y  w e r e  

p r i m a r i l y  cera m i c - be a r i ng depos i ts . 

S u r p r i s i n g l y ,  t h e  m a t e r i a l  from C a y o  Redondo w a s  

l a c k i n g  i n  a n y  t y p e  of f l a ked s to n e  mater i a l  c h a r a c t e r i s t i c  

o f  t h e  r e s t  o f  t h e  a s s e m b l a ges s t u d i e d . T h i s  was 

unexpected s i n c e  t h e  s i te has c h a r a c t e r i s t i c a l l y  b e e n  typed 

a s  a pre c e r a m i c  s it e  and O s g o od compa red " Fl i n t  P a t t e r n  

Tr a i ts " b e t ween C a y o  Redondo a n d  C o u r i  < Os g ood 1 9 4 2 : 5 4 -

5 6 ) . The c o l l ec t i o n  was composed o f  l a rge i g n e o u s  a n d  

v a r i egated volca n i c  rock w h i c h  h a d  been g r o u n d  o r  a braded 

thr o ugh u s e . No s i l i c i o u s  mate r i a l s  were f o u n d  i n  t h e  
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c o l l e c t i on a n d  t h e r e  w a s  v e r y  l i t t l e  f l a k i n g o n  t h e  l it h i c  

m a t e r i a l s f o u n d  i n  t h e  s am p l e s . 

T h e  co l l ec t i o n s  f r o m  M a n i a b o n  H i l l s  C th e  r e g i o n  a r o u n d  

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

f l a ked s to n e  m a t e r i a l s  a s s o c i a t e d  w i t h  t h e  s t r a t i gr a p h i c  

c u t s  m a d e  o n  e a c h  s i t e . T h e  m a te r i a l s  w e r e  p r i m a r i l y o f  a 

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

f l a ke s  t o  s p ec i m e n s  e xh i b i t i n g  b i f a c i a l  d is c o i d a l  c o r e s . 

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

f r o m  p r e c e r a m i c  o r  a c e r a m i c  b e a r i n g  s i t e s . 

la Habana 

ISlA DE PINOS 

Sant j ago de Cuba 

0 SO 100 150 kms. CUBA 

F i g u r e  4 - 6 . Map o f  C u b a  s h o w i n g  m a j o r  a c e r a m i c  s i te s . 
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J a m a i c a  

A r c h a eo l og i c a l  c o l l e c t i o n s  f o r  a n a l y s i s  o f  a J a m a i c a n  

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

C u b a , a l t h ou g h  f o r  d i ff e r e n t  r ea s o n s . 

T h e  q u a n t i t y  of d a t a  a v a i l a b l e  o n  f l a k e d  s t o n e  

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

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

m a t e r i a l s  f r o m  J a m a i ca n  s i t e s . I t  i s  n o t  c l e a r  w h e t h e r  t h e  

ba s i s  f o r  t h i s  p a u c i t y  o f  i n f o r m a t i o n  i s  d ue t o  a l a c k  o f  

i nt e n s i v e  r e s e a r c h  i n  t h e  i s l a n d  o r  t o  a n  e x t r e m e l y  l ow 

e x i s t e n c e  o f  s i te s  i n  J a m a i c a • . 

The e a r l i e s t  a c c o u n t s  of f l a k e d  s i l i c i o us m a t e r i a l s  

f o r  J a m a i c a  a r e  t o  b e  f o u n d  i n  t h e  w o r k s  o f  D u e r d e n  ( 1 8 9 7 : 

7 a n d  3 6 ) a n d  t h a t  o f  S v e n  L o v e n  ( 1 9 3 1 ) . H o w e v e r , L o v e n ' s  

d e s c r i p t i o n s  o f  f l a k ed s t o n e  p o i n t s  f r o m  J a m a i c a  a r e  h i g h l y  

a t y p i c a l  o f  W e s t  I n d i a n f l a k e d  s t o n e  a s s e m b l a g es a n d  m o s t  

l i ke l y  r e p r e s e n t  a r t i fa c t s b r o u g h t  i nt o  t h e  i s l an d  b y  a 

s a i l o r  f r o m  o v e r s e a s . 

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

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

t h e  i s l a nd s i n c e  i t  i s  c l e a r l y  d e m o n s t r a t e d  i n  t h e  

g e o l o g i c a l  d e s c r i p t i o ns o f  R o o b o l  a n d  Lee < 1 9 7 6 ) f o r  

1 C r u x e n t  a n d  C h a n l a t t e  s p e n t  a n  e n t i r e  m o n t h  i n  
J a m a i c a  s e a r c h i n g f o r  l i t h i c  d e po s i t s  a f t e r  h a v i n g 
c o m p l eted w o r k  i n  t h e  A z u a  a r e a  o f  t h e  D o m i n i c a n  R e p u b l i c . 
T h e y  were n ot a b l e  to l o c a t e  a n y  f l a k e d  s t o n e  s i te s  i n  t h e  
i s l a n d  o f  J a m a i c a  t h r o u g h  t h e i r  i nt e n s i v e  e f f o r t s  ( p e r s o n a l  
c o m m u n i ca t i o n C h a n l a t te 1 9 8 7 ) . 
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J a m a i c a  { s e e  C ha p t e r  3 > . T o  d a t e , t h e  most e x t en s i ve 

repor t i n g  o f  f l a ked stone m a t e r i a l s  for J a m a i c a  has been b y  

them ; howeve r , t h e r e  are few photographs or i l l u s tr a t i o ns 

p u b l i s h ed o f  these a r t i facts . Rece n t  p u b l i c a t i o n s  d o  s h o w  

p o t e n t i a l  f o r  reas s e s s i n g  t h e  f l a ked s t o n e  a s s e m b l a g es o f  

t h e  i s l a n d . Roobol and Lee d e s c r i be t h e  f o l l o w i ng 

m a t e r i a l s  for J a m a i c a : 

Fl i n t  s crapers - A f i ne s e t  o f  a bo u t  2 0  e l o n g a t e  
f l akes o r  s crapers o f  f l i n t w a s  rece n t l y  
gath ered . . .  a t  . . .  B e l l e v u e  < S t .  A n d re w ) .  A few 
others a r e  p r e s e n t  i n  the c o l l e c t i o n s  a t  the 
I ns t i t u t e  o f  J a m a i c a . M a n y  a r e  m e n t i on e d  by 
Duerden ( 1 8 97 ) . The Lee c o l l ec t i on c on t a i ns 
n um e r o u s  f l i n t  s p e c i m e ns , c h i e f l y  from n o r t h  
coas t s i t es i n  the Mon tego Bay a rea . . .  b u t  a l s o  
from o t h e r  m a j or s i te s  i n  T r e l a w n y  a n d  S t . 
A n n  . . . .  S econd a r y  w o r k i n g  f l akes i s  ( s ic ]  
extreme l y  r a r e . [ Roobol a n d  Lee 1 97 6 : 3 0 9 ) . 

On l y  two s o u rces were o b t a i n e d  f o r  t he s t u d y  o f  J a m a i c a n  

m a te r i a l ;  t h e s e  w e r e  t h e  S m i thson i a n  I ns t i tu t i o n  a n d  the 

Peabody M u s e u m  a t  Yale U n i vers i t y . 

J a m a i c a n  m a ter i a l  a t  t h e  S m i t h s o n i a n  w a s  l i m i te d  to 

l e s s  than 2 0  s pec i m e n s  in t h e  K r i e g e r  col l e c t i on s . K r i e ger 

c o l l ected m a t e r i a l  from three s i tes : S a l t R i ver , t h e  Bogue 

E s t a t e  ( Mo n te g o  Bay ) , and Rose H a l l  E s t a t e  ( S t . J a m es ) . 

T h i s  mater i a l  w a s  e x a m i ned a s  p a r t  o f  t h e  s a m p l e  u s e d  i n  

the prese n t  a n a l y s i s . 

The Y a l e  m a t e r i a l  was c o l l ec t e d  and / o r  e x c a v a t e d  b y  

Rou s e . The s i te o f  C laraden H i l l  # 2  con t a i n e d  s e v e r a l  

rough - f l a ked s i l i c i ous p i eces ; howev e r ,  t h e  m a t e r i a l  was 

a s s oc i a ted w i t h  c o l o n i a l  h i s t o r i c  m a t e r i a l .  T h e  o t h e r  s i t e  
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i n  the Y a l e  c o l l ec t i o n s  w a s  t h a t  of C a l a b a s h  B a y  w h i c h  h a d  

a f e w  f l a k e d  p i e c e s  o f  c h a l c e d o n y  i n  a s s o c i a t i o n  w i t h  

m i d d l e  p e r i o d  p r e c o l u m b i a n  c e r a m i cs . 

U n i ted S t a t e s  V i rg i n  I s l a n d s  

N o  l a r g e  s a m p l e s o f  f la k ed l i t h i c  m a t e r i a l s  f o r  the 

V i r g i n  I s l a n d s  e x i s t  wh i c h  c o u l d  b e  u s e d  for the p r e s e n t  

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

i s l a nd s  i s  l i m i ted . U n l i ke t h e  res t of t h e  G r e a t e r  

A n t i l l es , f l a ke d  s to n e  a r t i fa c t s  f o r  t h e s e  i s l a n d s  a r e  

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

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

S m i t h s o n i a n  a n d  Y a l e . T h e  S m i t h s o n i a n  m a t e r i a l s , f r o m  t h e  

K r i e g e r  c o l l ec t i o n s , were f r o m  t h e  s i tes o f  M a g a n ' s  B a y  

( S t . T h o m a s ) a n d  t h e  A c k l e s  s i t e i n  S t . C r o i x . Y a l e  

m a t e r i a l s  e x a m i n e d  w e r e  f r o m  t h e  S a l t  R i ve r  s i t e  i n  S t . 

C r o i x  a n d  K r u m  Bay i n  St . T h o m a s  < s e e  F i g u r e  4 - 7 ) . 

A d d e d  N o t e s  o n  t h e  S m i t h s o n i a n  a n d  Y a l e  C o l l ec t i on s  

R e s e a r c h  i n  t h e  U n i te d  S t a t es w a s  c ar r i e d  o u t  i n  t w o  

m a j or r e p o s i to r i e s  o f  W e s t I n d i a n  p r e c o l u m b i a n  f l a k e d  s t o n e  

m a t e r i a l s . T h e s e  w e r e  t h e  S m i t h s o n i a n  I n s t i t u t i o n  i n  

W a s h i n g to n ,  D .  C .  a n d  t h e  P e a b o d y  M u s e u m  a t  Y a l e  U n i ve r s i t y  

i n  N e w  H a ve n , C o n n e c t i c u t .  

The S m i th s o n i a n  C o l l e c t i o n , h o u s e d  i n  t h e  M u s e u m  o f  

N a t u r a l  H i s t o r y , w a s  c o m p os e d  p r i m a r i l y  o f  t h e  m a t e r i a l s  

c o l l e c t e d  b y  H e r b e r t  W .  K r i e g e r  i n  t h e  e a r l y  p a r t  o f  t h e  
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t w e n t i e t h  c e n t u r y  u n d er the a u t ho r i ty o f  t h e  B u r e a u  o f  

A m e r ic a n  E t h n o l og y . T h e  b u l k  o f  t h e  f l aked s to n e  m a t e r i a l s  

w a s  f r o m  H a it i , w i t h  s o m e  m a t e r i a l  f r o m  t h e  o t h e r  i s l an d s  

o f  t h e  A n ti l l es . 
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T h e  P e a b o d y  c o l l e c t i o n s  a t  Ya l e  h o u s e d  m o s t  o f  t h e  

m a t e r i a l  e x c a v a t e d o r  c o l l e c t e d  b y  C o rn e l i u s O s g o o d  a n d  

I r v i ng R o u s e  s i n c e  t h e  e a r l y  h a l f  o f  t h i s  c e n t u r y . The 

f l a ked s to n e  c o l l ec t i on s  a t  Y a l e  P e a b o d y  c o ve r e d  many o f  

t h e  i s l a n d s  o f  t h e  A n t i l l es . H o w e v er , t h e  m a j or 

c o l l ec t i o ns w e r e  i n  m a te r i a l s  f r o m  H a i t i  a n d  C u ba . 

I n  t h e  c a s e  o f  t h e  U . S .  c o l l e c t i on s  a t  t h e  S m i t h s o n i a n  

a n d  Y a l e ,  t h e  m e t h o d o l o g y  f o r  o b t a i n i ng d a t a  i n i t i a l l y  

c o n s i s t e d  o f  ex a m i n i n g  t h e  acces s i o n  records for a l l  t h e  

W e s t  I n d i e s  t o  d e t e r m i n e  w h i c h  c o l l e c t i o n s  h a d  ( or w e r e  

l i ke l y  t o  h a v e ) f la k e d  s t o n e  m a t e r i a l s . E a r l y  c o l l ec t i o n s  

( i . e .  t ho s e  f r o m  t h e  f i r s t  d e c a d e s  o f  t h i s  c e n t u r y ) w e r e  

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

records f r e q u e n t l y  l i s te d  c o l l e c t i o n s  o n l y  b y  l o t  n u m b ers 

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

c o l l ec t e d . A s e c o n d  pro b l e m  w a s  o f t e n  e n c o u n t e r e d  w h e re i n  

o n e  o r  t w o  s po r a d i c  f l a k ed s t o n e  o b j e c ts w e r e  i nt e r s p e r s e d  

w i t h  m u c h  l a r ger s a m p l e s  o f  m i xed a s s e mb l a g e  m a t e r i a l  

( p r i m ar i l y  c e r a m i cs ) .  O f t e n  t h e  a c c e s s i o n  i n fo r m a t i o n  

l i s t ed l i t h i cs w i t h  n o  d i f f e r e n ti a t i o n  b e t w e e n  f l a k e d  a n d  

g r o u n d  s t o n e  ( t h e  l at t e r  b e i ng t h e  m o s t  c o m m o n  i n  t h e s e  

co l l ec t i o n s ) .  A f t e r  m a k i n g  a p r e l i m i n a r y  r e c o r d s  s e ar c h , 

a l l  of t h e  m a t e r i a l s  p h y s i c a l l y  h o u s e d  i n  t h e  W e s t  I nd ia n  

c o l l ec t i o n s  w e r e  e x a m i n e d . I n  n e a r l y  a l l  i n s t a n c e s , i t  w a s  

n e c e s s a r y  t o  c u l l  l a rge p a r t s  o f  t h e  c o l l e c t i on s  t o  l o c a t e  

t h o s e  s i t es c o n t a i n i n g  f l a k e d  s t o n e  m a t e r i a l s . 
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Once t h e  s a m p l es were l oc a t e d , t h e  m a t e r i a l  w a s  

e x a m i ne d , g e n e r a l  o bs er v a t ions w e r e  m a d e  o n  t h e  n a t u r e  o f  

t h e  r a w  m a t er i a l , a n d  t h e  s a m p l e s  w e r e  s o rted i n t o  g e n e r a l  

c l a s s e s  u s i n g  t h e  s a m e  c r i t e r i a  a s  i n  t h e  C ar r i l l o  and A z u a  

a n a l ys e s . P l a t form and overa l l  m e a s ur ements w e r e  t aken on 

b l a de s  and cores , and the m a t e r i a l  was photographed . 

The S m i t h s o n i a n  a n d  Y a l e  col l ec t ions w h i c h  w e r e  

photographed cons t i t ute p a r t  of t h e  s a m p l e  i n  t h e  present 

work . The i s l a n d s  repres e n t e d  i n  t h e s e  s am p l es a r e  C u ba , 

J a m a i c a , H a i t i , the Dom i n ic a n  R e p u b l ic a n d  t h e  U . S .  V i r g i n  

I s l a nds . 

C l a s s i f i c a t i o n  

A n a lyt i c a l  P r o c e d u r e s  D u r i ng O r i gi n a l  D a t a  R e co r d i ng 

I n  t h e  i n i t i a l  f i e l d w o r k  a n d  a n a l y s i s  o f  t h e  

a s s e m b l a ges , c l a s s i f i c a t i o n  o f  t h e  a r t i fa c t s  was b a s e d  o n  

m e a s ured a r t i fa c t  l e ng ths , w i dths a n d  p l atform d i m e n s i ons 

of those s pe c i m e n s  a l r e a d y  g rouped into broad c l as s es 

u t i l i z i ng c o n t i n e n t a l  t y po l o g i e s . G ener a l  o b s e r v a t i ons 

w e r e  recorded on the nature o f  the r a w  m a t er i a l s used for 

each art i f a c t . Notes were m a d e  on a n y  e v i d e n c e  o f  u s e  

damage wh i c h  was d i s c er n a b l e  b y  s i m p l e  oc u l a r  i n s p e c t i o n  o f  

p r o b ab l e  w o r k i n g  edges'  . 

' A l though t h e  a u thor w a s  f a m i l i a r  w i t h  t h e  t e c h n i q ues 
a n d  a p p l i ca b i l i t y  o f  the methods o f  a n a l y s i s  o f  e d g e - wear 
damage such a s  descr ibed b y  O de l l  < 1 9 7 5 , 1 9 8 0 ) , S e m en o v  
( 1 9 7 0 > a n d  others ( C r a b t r e e  a n d  D a v i s  1 9 6 8 ; S w a n s on 1 9 7 5 i 
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Once t h e  m a t er i a l  from each s i t e  o r  c o l l ect i on w a s  

s ep a ra t e d  i n to t h e  g enera l c a tegor i e s , t h e  m a t e r i a l  was 

photographed ( us u a l l y  d o r s a l  a n d  v e n t r a l  s i de s  were t ak e n  

o f  each a r t i fact grouping ) .  I n  t h e  c a s e  o f  the K r i eger 

m a t e r i a l ,  a n d  s om e  o f  the Y a l e  c o l l ec t i o n s , t h e  

photogr a p h i c  doc um e n t a t i o n  o f  the m a t e r i a l s  i n c l ud e d  a l l  

groups o f  m a t er i a l s  i n c l u d i ng b l a n k s , preform s , f i n i s hed 

a r t i facts , d e b i tage , d e t r i t us , and u n c l a s s i f i e d  f l a ked 

m a t e r ia l s . 

A n a lytica l Procedu res f o r  P r e s e n t  W o r k  

The f o c u s  o f  the a n a l y t i c a l  s cheme f o r  t h e  p r e s e n t  

w o r k  was b a s e d  upon a t e c h n o l og i c a l  u nders t a n d i n g  o f  t h e  

tool m a k i n g  proces s . T h e  f u n d a me n t a l  l i th ic p r o c e s s  o f  

r e d u c t i o n  w a s  used t o  a n a l y z e  t e c h n o logy . C u l t u r a l  

d e f i n i t i o n s  m a y  b e  r e f l ected i n  tech n o l o g i c a l  va r i at i o n ; 

h owever , t o  d i s c r i m i n at e  w h i c h  factors a r e  c u lt u r a l  i t  i s  

neces s ar y  to i dent i f y  a n d  e x p l a i n  t h e  rea s o n s  f o r  e a c h  

technolog i c a l  a t t r i b u te . T h e  p r e s e n t  a n a l y t i c a l  s c h e m e  

a l l o ws the e x a m i n a t i o n  o f  a l l  pos s i b l e  t e c h n o l o g i c a l  

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

d i fferen t i ated f r o m  those w h i c h  a r e  not . R a w  m a t e r i a l  i s  

one e x a m p l e  o f  a t e ch n o l og i c a l  factor w h i c h  c a n  b e  s h own to 

W y l i e  1 97 5 ) , i t  w a s  not a p r i m a r y  goal o f  the data 
reco r d i n g  f o r  t hes e par t i c u l ar s t ud i es . 
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be non - cu l t u r a l  u s i n g  t h e  c l a s s i f i ca t o r y  s ch e m e  p r e s ented 

i n  t h i s  wor k . 

The process of f l a k i ng s to n e  c a n  be v i e w e d  a s  a s i m p l e  

s e t  of f o u r  aspects o f  l it h i c  reduc t i o n ; b a s i c a l l y , a p i ec e  

o f  r a w  m a t e r i a l  ( 1 )  i s  s t r uc k ,  r e s u l t i n g  i n  a � < 2 >  a n d  

a f l ake ( 3 )  w i t h  t h e  res i d u a l m a te r i a l  d ro p p i n g  o f f  a s  

w a s t e  < 4 ) . T h i s  process m a y  b e  repeated i n n u m e r a b l e  t i mes 

on a n y  o r  a l l  o f  t h e  four d i v i s io n s . At a n y  p o i n t  i n  t i m e  

a lo n g  t h e  r e d u c t i o n  proces s ,  a n y  o f  t h e  p i ec e s  ( th e  c o re , 

f l a ke a nd / or p i e c e  o f  d e b i t a g e > c a n  be u t i l i z e d , d i s c a r d e d , 

o r  r e worked through the i n i t i a l  process o f  f l a k i ng . 

The f l a k i ng o f  s to n e  i n v a r i a b l y  l ea v es s c a r s  a n d  o t h e r  

v i s i b l e  e v i d e n c e  o f  a c t i o n s  c a r r i ed out b y  t h e  

m a n u f a c t u re r . T h e s e  b i t s  o f  e v i d e n c e  c a n  be documen t e d  t o  

s h o w  t h e  t ypes o f  a c t i on s  c a r r i e d  o u t  on a n  i nd i v i d u a l  

a r t i fact a n d  i n  m o s t  c a s e s  e v e n  t h e  s t e p s  i n  w h i c h  t h e y  

w e r e  effect e d . The a na l y s i s  o f  t h i s  process a n d  w h e r e  

a l o n g  t h e  r e d u c t i o n  s eq u e nce a n  a r t i fact f a l l s  c a n  

u l t i m a t e l y  b e  accom p l i s hed w i t h  t h e  a n a l y t i c a l  s ys t e m  s e t  

up i n  t h i s  p r e s e n t  work . T h e  types o f  c o m b i na t i o n s  i n  

t e c h no l o g i c a l  s t e p s , i n  w h i c h  a p i ece o f  r a w  m a t e r i a l  c a n  

b e  worke d , m a y  a l s o  b e  a n a l y z e d  through t h e  p r e s e n t  s c h e m e . 

A c o d i f i c a t i on o f  t h i s  e v i d e n c e  wou l d  produce q u a n t i f i e d  

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

t ec h n o l og i c a l  var i a n t s  i n  a n y  gi ven a r t i f a c t  or g ro u p  o f  

a r t i fa c t s . The co m b i n a t i o n s  o f  technolog i c a l  " s teps " t a k e n  
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i n  t h e  manufacture of an a r t i fact ( or group o f  a r t i f a cts > 

m a y  be d e t e r m i ned b y  numerous c u l t u r a l  a s  wel l  a s  i nherent 

technolog i c a l  factors . F a c t o rs s u c h  a s  t h e  e n d  f u n c t i o n  o f  

a n  a r t i fact , or t h e  l i m i ta t i ons o f  t h e  m a t er i a l  o r  worker 

a r e  some o f  t h e  cons id erat i on s . T h e s e  p a r a d i g m a t i c  models 

m a y  beg i n  to s how where techno l og ic a l  va r i a t i o n s  o c c u r  i n  a 

g iven a s s em b l a ge a n d  p r o v i d e  new r e s earch i s s ues 

fundame n t a l  t o  d ef i n i ng why a n y  g i v e n  s e t  o f  v a r i at i o n s  

e x i s t . 

Previous s y s t e m s  o f  l i th i c  a n a l y s i s  i n  t h e  C a r i b bean 

d i d  not c o n s i d e r  v a r i a t i o n  o f  a r t i fact types based on the 

q ua l i t y  o f  t h e  raw resource s . A r t i fa c t  s i ze , s u c h  a s  t h e  

c a s e  of t h e  H i s pa n i o l a n  m a t e r ia l s , was c o n s i de r e d  o n e  of 

the c u l t u r a l  i nd i ces . The c u l t u r a l  a f f i l i at i on a t t r i buted 

to a r t ifact forms f o r  West I nd i a n  a s s e m b l ag e s  needs to b e  

a s s es s e d  i n  reference t o  t h e  r a w  m a t e r ia l s  a v a i l a b l e  t o  t h e  

g roups a s  a poten t i a l l y  determ i n i s t i c  e l e m e n t  i n  f l a ke d  

s tone tool produc t i on . Under t h e  present c l a s s i f i c atory 

s ys t e m , s i z e  is not a techno l og i c a l  factor . A s  s e e n  i n  

C h apter 3 ,  f o r  e x a mp l e , t h e  q u a l i t y  a n d  q u a n t i t y  of l i t h i c  

s ou rc e  m a t e r i a l  f o r  H i s p an i o l a  ( c f .  B o w i n  1 9 6 0 ) i s  f a r  

d i fferent f r o m  t h a t  of P u e r t o  R i co ( c f .  M a t t s o n  1 9 6 0 > . 

What effect t h i s  h a d  on t h e  r e s u l tant l i t h i c  a s s e m b l ages 

m a y  be e v i d ent i n  t h e  p rod u c t i o n  techniques o f  s i m i l a r  tool 

types us i n g  d i fferent qu a l i t y  raw materia l .  Th i s  f i n a l  

p o i n t  w i l l  be deve l o ped f u r t h e r  on i n  t h e  f i n a l  chapters . 
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The present a n a l y s i s  b e g i n s  t o  d e ve l o p  a parad i g m a t i c  

c l as s if ic a tory s ystem u s i n g a c om b i n a t i on o f  d i m e n s ions a n d  

modes < cf .  C a m p be l l  1 9 8 1 ) . Here the term " d i m e n s i o n s " 

refers to m a j o r  axes of v a r i a t i o n  i n  f l a ked s to n e  

assemblages w h i l e  the modes r epresent spec i fic i n d i v i d u a l  

v a r i ants w h i c h  may b e  present . 

This comb i n a t i o n  of modes a n d  d i m e ns ions a l l o w s  

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

e a c h  a r t i f ac t . I t  does not provide pred e t e r m i n e d  c l as s es 

into w h i c h  a n  a r t ifact w o u l d  be gro uped , b u t  r a t h e r  

exam i ne s  e a c h  i n d i v i d u a l  a s p e c t  o f  t h e  a r t i fact . Un l ike 

p r e v io u s  s ys tems , t h ese modes and d i mensions treat e a c h  

a r t i fact as a set o f  product ion a t t r i b utes . T h e  

i n t e r r e l a t i o n s h i p of t h e s e  i s  what d e f i n e s  s i m i l a r i ty or 

v a r i a b i l i t y  i n  p roduction techniques . That i s  to s a y ,  a 

u n i fa c i a l  lame l l ar d i rect percus s i o n  b l a n k  made o n  a h ig h  

qua l i t y  f l i nt w o u l d  techn o l o g i ca l l y  have a s i m i l a r  set of 

i n t e r r e l a ted a t t r i butes t o  a u n i fa c i a l  l a m e l l a r d i rect 

percuss ion blank made on a low grade cha l ce d on y ,  even 

tho ugh one may v i s u a l l y  appear " mo r e  soph i s t i c a t e d " an 

a r t i f act t h an t h e  other . 

An art i f act hav ing t h e  same number a n d / or t ypes of 

technol o g i c a l  a t t r i b u tes w i l l  codify equal ly , i r r es p e c t i v e  

of raw m a t e r ial . The cor r e l a t i on o f  p u r e l y  t e c h n o l o g i c a l  

man ufa c t u r i ng techn i q ues can b e  d one independ e n t l y  of raw 

m a t er i a l  u n d e r  the present s c hema . L i ke w i s e , i t  m a y  be 
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pos s i b l e  to i s o l a t e  corre l a t i ons of s p ec i f i c  techno l o g i c a l  

t r a i ts to a s pec i f i c  r a w  m a te r i a l  type i f  i t  e x i s t s . T h e s e  

t y pe s  o f  comb i na t i on s  o f  parad i g m a t i c  corre l a t i o ns w o u l d  

a l l o w  u s  t o  e x a m i n e  l i t h i c  a s s em b l a ge s  for a n y  g e o g r a p h i c  

a nd / or chrono l o g i ca l com b i na t i on . They w i l l  a l s o  a l l ow u s  

t o  e xa m i n e  a s s e m b l ages i rr e s p ec t i v e  of pos s i bl e  g e o g r a p h i c  

a nd / o r  c h r o n o l ogi c a l  a d m i x ture . T h i s  a n a l y t ic a l  a p p roach 

per m i ts a n a l y s i s  o f  a r t i fa c t s  o n  a n  i n t er - i s l a nd a n d  i n tr a ­

i s l a n d  bas i s  a s  w e l l  a s  t h a t  o f  i n te r - s i t e  o r  i n tr a - s i te 

c o m p l exes . I n  a l l  cases , t h e  a n a l y t i c a l  d a t a  w i l l  b e  t h e  

r e s u l t  o f  t e c h n ol o g i c a l  corre l a t i o n s . 

I t  s h o u l d  b e  c l a r i f i ed t h a t  s i n c e  l i t h i c  r ed u c t i on i s  

o f  i nteres t i n  t h i s  c l as s i f i ca t i on , c h r o no l og i c a l 

i mp l icat i o n s  a r e  n o t  de f i n a b l e  t h r o u gh t h i s  m e thod a lone . 

S i n c e  a n  a r t i fa c t  m a y  be pi cked u p  a n d  r e u s ed a t  a n y  p o i n t  

i n  t i m e  a n d  remod i f i e d , t h a t  s eq ue n c e  w i l l  be d e f i ned o n l y  

as a speci f i c  a nd s ynchron i c  s e t  o f  techn o l o g i c a l  

a t t r i b u tes . 

The o r i g i n a l  r e s ea rc h  d a t a  c ol l ected f o r  t h e  pres e n t  

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

a rc h aeo l o g i c a l  m a ter i a l s  c o l l ec t ed o v e r  a l o n g  p e r i o d  o f  

t i m e  ( appr o x i m a t e l y  s ix decades ) ,  b y  d i f feren t r e se a r ch e r s  

u s i n g  d i fferent p r o c u r e m e n t  m e t h o d o l o g ies . A s  s uc h , t h e  

degree o f  compara b i l ity a n d  t h e  s t a t i s t i c a l  s o u n d n e s s  o f  

t h e s e  d i ve r s e  c o l l e c t ions w e r e  o p e n  t o  q u e s t i on . 
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T h e  f a c t  t h a t  m uch of the d at a  o r i g i na l l y  s tu d i e d w a s  

phys i ca l l y  s pr ead o u t  o ve r  a l arge geogr a ph ic a r e a  of t h e  

W e s t  I nd i e s  a n d  Nor t h  A m e r i c a  l i m i t e d  t h e  p o s s i b i l i t y  of 

phys i c a l l y  r e - a n a l y z i ng the a c t u a l  spec i mens u s i n g  

t e c h nol o g i c a l  d im e n s ions a n d  modes d e v i s ed l at e r . S i nce 

t h e  ma j o r i ty o f  t h e  c o l l e c t i o n s  had been photograph e d  in 

b l a c k  a n d  w h i te w i t h  v i ew s  o f  the v e n t r a l  and d o r s a l  s i de s , 

the i n for m a t i o n  f o r  techno l o g i c a l  a tt r i bu t e s  w a s  v i s i b l e . 

D a t a  co l l ected from the photos were corroborated w i th the 

l a boratory notes t a ken d u r i n g  the o r i g i n a l  r ecord i n g  and 

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

Descript i o n  o f  D i me n s ions a n d  Mod e s  

T h e  p a r a d i gm a t i c  mod e l  u s es a t o t a l  o f  1 5  d i me n s ions 

w i t h  a va r i a b l e  n u m b e r  o f  modes f o r  each d i m en s i on . One 

d i m e n s i o n  w a s  c re a t e d  to deal with prove n i e nc e . T w o  

d i m ens ions d e a l  t h e  i d e n t i f i c a t i o n  o f  v a r i a t i on s  i n  t h e  r a w  

m a t e r i a l  b a s e d  o n  f i e l d  o b s e r v a t i o n s  of t h e  a u thor . Two 

d i me n s i ons were c r eated to m e a s u r e  c l e a r l y  d e f i n a b l e  t r a i ts 

o f  the r a w  m a t e r i a l . The r e m a i n i ng 1 0  d i m en s i on s  d e a l t  

w i t h  a s p e c t s  of f l a ke d  s tone t o o l  prod u c t i o n  more 

s p e c i f i c a l l y . Of t h e s e  f i n a l  ten d i m e n s i on s  s i x  m e a s u re 

t e c h n o l ogy < pr i m a r y  f la k i n g ) ,  wh i l e t h e  r e m a i n i n g  f o u r  

m e a s ure s ec o n d a r y  f l a k i n g  or retouch . 

A l though t h e  n u m be r  o f  modes f o r  e a c h  d i mens i o n  

v a r i e d , t w o  conven t i ons w e r e  i m p l e m e n t e d  i n  t h e  c o d i n g  

s y s tem . I n  those d i m e n s i on s  where t h e  a bs en c e  or p r e s e n c e  
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of t h a t  d imens io n were poss i b i l i t i es , t h e  n um b er zero C O )  

was uti l i z e d  t o  e x press absence o r  none . I n  every 

d i mension the nu mber n i ne ( 9 )  was u t i l i z ed to denote the 

i n a b i l i t y  to meas ure < obser ve , or d e t e rm i ne ) t h e  mode for 

t h e  arti fact . 

Dimens i o n  1 < DM 1 ) i d e n t i f ies proven i en c e  f o r  t h e  

c l a s s i f ied mater ia l . The Greater A n t i l les are coded 1 

through 5 i n  w h i c h  the i s l an d  of H i s pa n i o l a  has t w o  modes 

denoting the pres e n t  geop o l i t i c a l  d i v i s ion . Modes 6 

t h rough 8 c o m p r i s e  the V i r g i n  I s l a nds and t h e  Lesser 

A n t i l les . 

D i m e n s i o n  2 < DM 2 ) has four modes w h i c h  express a 

s er i es o f  broad geologic c l a s s i f icat ions for t h e  p i e ces 

a n a l yzed . T h i s  d i me n s i o n  was created as a general 

" co n t r o l " m echan i s m  i n  that i t  represents the m a j or 

d i v i s i ons of l i t h i c  mater i a l s  f o u n d  in t h e  W e s t  I n d i a n  

f l a ke d  s tone assemb l ages . T h e  degree o f  g e o l o g i c a l  

know l edge f o r  t h e  region merited t h e  u s e  of g ross d i v i s i ons 

for this d i mens ion u t i l i zed rather than a much m o r e  

d e t a i led ser i es o f  l i t hic d i v i s i o n s  s u c h  as r ecommended b y  

C r abtree < 1 9 7 2 ) , for examp l e . I t  w a s  felt t h a t  t h i s  broad 

ca tegor i z a t i on was s u f f i c i en t  t o  d i f feren t i ate the 

p r i n c i p a l  d i v i s ions in the assembl ages through r a p i d  

o b s e r va t i o n  u s i n g  as few a set of d e f i n i t ion p a r ameters a s  

needed . 
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Mode 1 C DM 2 . 1 ) ,  H i s paniola Fl i nt was a m ode u s ed to 

c l a s s i f y  the predom inant l i th ic r esource found i n  the s i tes 

of both H a i t i  and the Dom i n ican Rep u b l i c . D M 2 . 1  w a s  

a s s igned to those artifacts in w h i c h  the r a w  m a t e r i a l  w a s  

h i g h l y  s i l i cious , i s otrop i c ,  f a i r l y  homogeneous , h i gh to 

m e d i u m  t r a n s l ucency , conta i n i n g  few incl us ions , a hard , 

t h i n  cortex , and varied i n  color from gra y i s h  black to a 

light cream color < see Figure 4 - 8 ) . 

Fi9ure 4 - 8 .  A n  example of H i s p a n i o l a  F l i nt s ho w i n g  
h omogeneous q u a l ities , f i n e  g r a i n  a n d  tr a n s l ucency ( dark 
s paces a l on g  edges are encrus ted e a r t h ) .  < Ba r r e r a  Mordan 
s i te , Do m i n ic a n  Repu b l i c . Museo d e l  Hombre Dom i n i c a n o . >  
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Mode 2 < DM 2 . 2 > ,  Barrera Mordan C hert was the 

predomi nant raw material used in the s i t es o f  Barrera 

Mordan1 0 • The value of D M 2 . 2  was a s s i gned to those 

art ifacts whose raw mater ial was that of a m ed i u m - l ow to 

med i u m - h igh grade of chert , cont a i n in g  a low to med i u m  

degree o f  inclus ions , m ed i u m  trans l ucency t o  opaque , a 

relatively thin , yet chal ky cortex , and pr i m a r i l y  l i ght to 

d a r k - c ream color < see Figure 4 - 9 > . 

F igure 4 - 9 . An exa�ple of Barrera Mordan
'

Chert . < Barrera 
Mordan S i te ,  Dom i n ican Rep ubl ic . M u s eo del Hombre 
Dom i nicano . >  

1 0 A l t hough the name refl ects the s i te o f  B a rrera ­
Mordan this ref l ects the b i a s  of the a uthor for the s i te 
s ince t h i s  type o f  raw material is predominant in many of 
the Dominican assem b lages and may have carried the name o f  
Domin ican Chert . I t  is a l s o  i mportant t o  note here ( and i t  
w i l l  b e  s een further o n  in the analys is > tha t both 
Hi spaniola F l i n t  and Barrera Mordan Chert were present in 
the site o f  Barrer a - Mordan . 
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Mode 3 < D M2 . 3 > ,  Car r i l l o  C h a l c edony , is repres entative 

of a great part of t he Puerto R i can fl aked s t one material 

found i n  the s i te of Carr i l l o . The material c l a s s i f i ed 

u n der this mode had the c haracter i s t ics of being a l o w  
' 

grade c h a lcedony , poss e s s i n g  a r e l a t ive l y  t h i ck , c h a l k y 

cortex , a med i u m - h igh to high degree of i n c l us ions , 

nor m a l l y  opaque materi al , and ranging in colo rs from a 

reddish brown to creamy brown color with v e i n ing and 

co m m o n l y  an irregu l a r  cryptocrys t a l l ine structure ( s ee 

Fi gure 4 - 1 0 > . 

Fi gure 4 - 1 0 . Examples of C ar r i l l o  C h a l cedony . ( C arri l l o 
s i t e ,  Puerto R i co . Fundac i 6 n  Arque o l 6gica , Antropol 6gica e 
H i s t6ric a de Puerto Ric o . ) 
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Mode 4 < DM 2 . 4 > , Virgin I s l an d s  B asa l t ,  w a s  u t i l i zed to 

c l a s s ify raw m ateri a l  common to the V i rg i n  I s l an d  

a s sembl ages . I t  is charact e r i zed a s  a h i g h l y  isot rop i c ,  

f i n e  grained b a s a l t . The color range for t h i s  mater i a l  i s  

from a d a rk grey to a dark gree n i s h -gray ( s ee Figure 4 - 1 1 ) .  

Figu re 4 - 1 1 . Examples of V i r g i n  I s l a nds Bas a l t . < Kr u m  Bay 
s i te , St . Thomas . Yale Peabody . >  

D i mens i on 3 < DM 3 > rec orded the s i ze pot ent i a l  o f  the 

raw mater i a l  from w h i c h  the a r t i fact was produced . T h i s  

w a s  a h i g h l y  i n t u i t i ve c l a s s i f icatory d i m e n s i o n . I t  d id 

n ot neces s a r i l y  meas u re the poten t i a l  s i z e  of the r a w  

mate r i a l  o n  the bas i s  o f  the a c t u a l  s i z e  of the f i n i s h ed 

a r t i fact , but r a t her on the f i e l d  observat ions of t h e  
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a u t h o r  f o r  q u a r r y  s o u r c e s  of t h e  v a r 1 o u s  s i t e s  a n d  f l a k e d  

m a t e r i a l . F r o m  f i r s t  h a n d  f ! e l d k � o . : l � d g e , � h e  s i z e  

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

H i s p a n i o l a , P u e r t o  R i c o  a n d  t h e  V i r g i n  I s l a n d s  was kn o w n  

b y  t h e  a u t h o r . T h e  h i g h e r  g r a d e  m a t e r i a l  w a s  o b s e r v ed as 

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

g r a d e s o f  s t o n e . 

M o d e s  1 a n d  2 c l a s s i f i e d  t h e  a r t i f a c t  a s  h a v i n g  

p o t e n t i a l l y  c o m e  f r o m  a s m a l l n o d u l e  o r  c o b b l e  < D M 3 . 1 )  

m e a s u r i n g  l e s s  t h a n  2 0  e m  i n  s i z e ,  w h i l e  a c l a s s i f i c a t i o n  

f o r  l a r g e r  n o d u l e s o r  b o u l d e r s  < D M 3 . 2 >  w a s  a s s i gn e d  t o  

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

f r o m  a l a r g e r  r a w  s t o n e . T h e  t h i r d  m o d e  < D M 3 . 3 ) w a s  a d d e d  

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

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

f o r m  f o r  p r e c o l u m b i a n  W e s t  I n d i a n  f l a k e d  s t o n e  s o u r c e s . 

D i m e n s i o n  4 < D M 4 > w a s  d e v e l o p e d  t o  m e a s u r e  l e s s  

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

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

o n l y  f o u r  m o d e s  w e r e  d e v e l o p e d  < s e e  F i g u r e s  4 - 1 2 , 4 - 1 3 ,  4 

1 4  a n d  4 - 1 5 ) . T h e  z e r o  m o d e  < D M 4 . 0 ) w a s  c r e a t e d  s i n c e  

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

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

i n c l u s i o n s . M o d e  1 < D M 4 . 1 )  w a s  u s e d  to i d e n t i f y  t h o s e  

a r t i f a c t s  h a v i n g  a l es s  t h a n  1 0  p e r c e n t  d e g r e e  o f  

i n c l u s i o n s  i n  t h e  p i e c e  i t s e l f . 
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m i d d l e  ground c l as s i f ication for i n c l u s i o ns w h i c h  

cons t i t uted 1 0 - 50 %  o f  t h e  artifac t . M o d e  3 < DM 4 . 3 )  was 

ass igned to those arti facts w h i c h  were h e a v i l y  i n c l uded to 

the degree in excess of 5 0 % . 

Figure 4 - 1 2 . An example of no i n c l u s ions i n  the raw 
material < D M 4 . 0 > . < F t .  L i bert� � H a i t i . Fischer C o l l ection 
of the West I nd i es . )  
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Fi gure 4 - 1 3 . A n  example of less than l O X  i nc l us io n  i n  the 
raw material < DM4 . 1 ) . < Po trero de Mango , C u ba . Ya le 
Peabody . >  

F i gure 4 - 1 4 .  An example o f  m ater i a l  w i th 1 0 - S O X  i nc l u s i ons 
< DM 4 . 2 > . < Couri s i t e ,  Ha i t i . Yale Peabody . >  
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F i gure 4 - 1 5 . Two examples of mate r i a l  w i th greater than 
S O X  inc l u s i ons < D M4 . 3 ) . < C arr i l l o s i te ,  Puerto R i c o . 
Fundaci6n Arqueo l 6gica , Ant ropol 6gica e H i s t6rica de Puerto 
R i c o . ) 

D i m e n s i o n  5 < DM S > ,  as i n  the c a s e  of DM4 , was used to 

provide a n  eas i l y  measura b l e  and re l a t i vely no n - s u bj e c t i v e  

s e t  of c l a s s i f i c a t ions t o  t h e  r a w  material based o n  the 

texture of the gra in of t h e  s tone < s ee F i g u re s  4 - 1 6 ,  4 - 1 7 ,  

a n d  4 - 1 8 ) . Three broad modes were us ed for t h i s  d i m e n s i on . 

T h e  modes were f i n e  < DM S . 1 > ,  med i u m  < DM S . 2 > and coarse 

< DM 5 . 3 ) . 
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Figure 4- 1 6 . An example of f i n e  grained material < DM S . l > . 

< B arrera Mordan s i te , Dom i n i c a n  Repu b l ic . Museo d e l  Hombre 

Dom i n i cano . >  

Figur e 4 - 1 7 . Examples of med i u m  gra ined m a ter i a l  < DM S . 2 > . 

< C a rri l l o  s i t e ,  Puerto R i c o . Fund a c i 6n Arqueol6g i c a , 

A n trop ol6gica e His t6rica de Puerto Ric o . > 
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Figure 4 - 1 8 . A n  example of coar se grained material 
< DM 5 . 3 ) . < Rose Hall Estate , Jamaica . Smi thsonian 
I nstitution . >  

pimens ion 6 < DM 6 > begins the set o f  d i m ensions which 

cons tit ute obs ervab l e  characteri s t i cs of the flaking 

p roces s . This d i mens ion < DM 6 > was developed t o  measure the 

d egree of cortex present on the arti fact being analyzed . A 

finer set of d i v i s ions than t hose used for the degree of 

inclus ions < DM4 > was con s i d ered neces sary . The degree of 

cortex present on the ar t i fact most l i kely reflects i ts 

rela tive point a long the reduction s equence . That is to 

say , those p i eces h a ving more cortex are most l i k e l y  

ear l ier in t h e  reduction s eq uence t h a n  t h o s e  having l e s s  to 

none . 

F i ve basic modes were developed for t h i s  d imensi o n . 

The zero mode < DM 6 . 0 ) was used to record those arti facts 
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l a c k i n g a n y  t r aces o f  cortex . The n e x t  f o u r  modes d i v i d e d  

the a n a l y s i s  into l e s s  t h a n  1 0 %  C DM 6 . 1 ) , 1 0 - 3 0 %  ( DM 6 . 2 ) , 

3 0 - 6 0 %  ( 0M 6 . 3 ) a n d  those a r t i f a c t s  posses s i n g  g r e a t e r  than 

6 0 %  of t h e  cortex presen t . 

D i m e n s i o n  7 ( 0M7 ) a d d r e s s e s  t h e  tec h n o l o g i c a l  t r a i t  o f  

meas u r i n g  n u m b e r  a n d  t y p e  o f  b u l bs a n d / o r  s c a r s  o f  

percu s s i on v i s i b l e  on t h e  a r t i fa c t  as a r es u l t  o f  t h e  

p r i m a r y  f l a k in g  processes . A b a s i c  cons i d e r a t i o n a l o n g  

n e a r l y  t h e  e n t i re l i th i c  r e d u c t i o n  p r oce s s , t h e  t ype , 

n u m ber a n d  comb i n a t i ons o f  b u l bs i s  perhaps t h e  mos t 

d i agnos t i c  e l em e n t  i n  determ i n i n g  t h e  t e c h n o l o g i c a l  

l oc a t i o n  o f  an a r ti fact i n  t h e  r e d u c t i o n  p r oc es s . T h i s  i s  

especi a l l y  t r u e  i n  t h e  Wes t I n d i a n  a s s e m b l a ge s  w h ich are 

notable for the high i n c i de nc e  o f  u n i fa c i a l  d i rect 

percu s s i on f l a k i n g . 

I n  a d d i t i on to the z e r o  mode ( DM 7 . 0 ) , s i x  o t h e r  modes 

were c r e a ted to meas u r e  t h e  p r e s e nc e ,  type and n u m b e r  of 

s t r i kes t o  t h e  p i ece f r om pr i ma r y  f l a k i n g . 

Mode 1 < DM7 . 1 )  records the pres ence o f  a s i n g l e  

pos i t i v e  b u l b  on t h e  a r t i fact , w h i l e  mode 2 < DM7 . 2 >  reco r d s  

the p r e s e n c e  of a s i n g l e  nega t i ve b u l b  s c a r  p r e s e n t  o n  t h e  

p i ec e . These two modes a r e  used to d iffe r e n t i a te t h o s e  

a r t i facts w h i ch w e r e  s i m p l y  removed f r o m  a l a rg e r  m a s s  

C DM7 . 1 )  a n d  thos e w h i c h  h a d  one f l a ke r em o v e d  f r om t h e m  b y  

d i r ect pe r c us s i on < D M 7 . 2 ) . 
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Mode 3 < DM7 . 3 >  i s  a s s i g n e d  t o  a r t if a c t s  p os s es s i ng one 

pos i t i ve a n d  o n e  negative b u l b  o n  the s am e  p i ec e . T h i s  

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

l a rger m a s s  w h i c h  h a d  a p r e v i o u s  f l a k e  removed f r o m  t h e  

s a m e  a r e a . 

M o d e  4 < DM7 . 4 ) meas u re s  t h o s e  a r t i f ac t s  p o s s es s i ng a 

c om b in a t i on o f  m u l t i p l e  p o s i ti v e  a n d  neg a t i ve b u l b s  o n  a 

s i n g l e  p i ece . The d i ffer e n t i a t i o n  o f  the r a t i os p os s i b l e  

under t h i s  c ategory were n o t  f u r t h e r  s ub d i v i d e d  i n t o  more 

modes s i nc e  t h e  occurrence of a n y  c o m b i n a t i on wou l d  be 

s u f f ic ie n t  from a techno l o g i c a l  s t a n d po i nt . 

Mode 5 < D M7 . 5 )  i s  u s ed t o  i d e n t i f y  a r t i f a ct s  w h i c h  h a d  

t w o  or m o r e  pos i t i v e  b u l b s . T h e  occurrence o f  t h i s  

tech n o l o g i c a l  t r a i t  wou l d  r e f l ec t  p i eces r e m o v e d  < at s om e  

p o i n t  i n  t i m e  a l ong the p r o c e s s ) f r o m  a l a r g e r  l i t h ic m a s s  

a nd reduced b y  f l ak in g  t h i s  reduced m a s s . 

Mode 6 < DM7 . 6 )  records p i eces w h i c h  h a v e  t w o  o r  more 

n e g a t i v e  bu l b  s c a r s . 

D i m e n s i o n  8 < DM B > i s  u t i l i z ed to record t h e  d i r ect i o n  

o f  t he p r i m a r y  f l a k e  s c a r s  o n  a n  a r t i fact . The zero mode 

< DM8 . 0 )  e x i s ted for t h i s  d i m e n s i o n  w i t h  f o ur other m o des t o  

record f l a k e  s c a r  d i re c t i o n s < i . e .  d o rs a l  c r e s t s > w h e n  

present . 

Mode 1 < DM B . l >  i d e n t i fi e s  a r t i f acts w i t h  p ar a l l e l  

f l a k e  s c a r s  , mode 2 < D M8 . 2 )  perpend i c u l a r  f l a k e  s c a r s  a n d  

m ode 3 < DM 8 . 3 )  f or c o nverg e n t  f l a ke s c a rs . 
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M o d e  4 < DM 8 . 4 )  i s  a s s i g n e d  w h e n  m u l t i p l e  f l a k e  s c a r  

d i r e c t i o n s  a r e  o b s e r v e d  on a s i n g l e  p i ece . I t  w a s  not 

c o n s i d e r e d  n e c e ss a r y  to f u r t h e r  b r e a k  d o w n  the t yp e s  of 

c o m b i n a t i o n s  i n t o  a s e p a r a te s et of modes . 

D i m e n s i o n  9 < DM 9 ) m e a s u r es t h e  n um b e r  of p r i m a r y  f l a k e  

s c a r s  a n d  c o n t a i n s  t h e  z e r o  m o d e  < D M 9 . 0 ) a n d  t w o  f u r th e r  

m o d e s  to r e c o rd t h e  p r e s e n c e  of f l a ke s c a r s . 

Mode 1 < DM 9 . 1 )  i nd i c a tes t h e  p r e s e nc e  o f  a s i n g l e  

d o r s a l  c r e s t a n d  m o d e  2 < DM 9 . 2 )  t h e  p r e s e nc e  of t w o  o r  m o r e  

dor s a l  c r e s t s . 

D i m e n s i o n 1 0  < DM 1 0 ) m ea s u r e s  t h e  n u m b e r  of p r i m a ry 

p l a t f o r m s . I n  a d d i t i o n  to t h e  z e r o  mode < DM 1 0 . 0 ) , s i n g l e , 

d o u b l e  a n d  m u l t i p l e  p l a t f o r m s  a r e  g i ve n  s ep a r a t e  m o d es . 

M o d e  1 < DM 1 0 . 1 )  is a s s i g n e d  to a r t i f a c t s  exh i b i t in g  a 

s i ng l e  p l atfor m , m o d e  2 < DM 1 0 . 2 )  to t h o s e  w i t h  two 

p l a tforms , and mode 3 < D M 1 0 . 3 ) t o  those a r ti fa c t s  w i t h  

t h r e e  o r  m o r e  p l a t f o r m s . 

D i m e n s i o n  1 1  < D M l l > i s  u s ed t o  m eas u r e  t h e  d o m i n a n t  

a n g l e  o f  t h e  p r i ma r y  p l a t fo r m . As a m a t t e r  o f  c o n v e n t i o n , 

m u l t i p l e  a n g l e s  w e r e  not r e c o r d e d  i n d i v i d u a l l y  a n d  

cons i d e r ed s u bo r di na t e to t h e  d om i n a n t a n g l e . A z er o  m o d e  

< DM l l . O )  a nd f o u r  o t h e r  m o d e s  w e r e  u s e d  to r e p r e s e n t  

p l a t fo r m  a n g l e s . 

Mode 1 < DM 1 1 . 1 )  r e c o r d s  t h o s e  p i eces w h i ch h a d  a n g l e s  

b e t w e e n  9 0  a n d  1 0 0 d e g r e e s  < pe r p e n d i c u l a r ) .  
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Mode 2 < DM 1 1 . 2 )  i s  u s ed t o  i n d i c a t e  a r t i f a c t s  w i t h 

a n g les w h i c h  m e a s ured more t h a n  6 0  degrees b u t  l e s s  t h a n  9 0  

d e grees < i . e .  s te e p  a n g l es ) . 

Mode 3 < DM 1 1 . 3 )  m e a s ures p l a t f o r m  a n g l e s  w h i c h  were 

m or e  than 60 degrees b u t  less than 60 degrees < ac u t e  

a n g l es ) . 

Mode 4 < DM 1 1 . 4 )  m e as ures a r t i f a c ts w i t h  pl a t f o r m  

a n g l es w h i c h  w e r e  l e s s  than 3 0  degrees . 

D i me n s i on 1 1  i s  the f i n a l  o n e  d e ve l op e d  t o  m e a s ure 

p r i mary f l a k i n g  t ec hn o l og y  c h a r a c t er i s t i c s . From 0 1 1  

o n ward t h e  f i na l  f o u r  d i me n s i o n s  a d d r es s  t h e  m ea s u r a b l e  

c h a r a ct e r i s t ic s  of s econdary f l a k i ng tech n o l og y , o r  

ret ouch . 

D i men s i on 1 2  < DM 1 2 ) m e a s u res t h e  n u m ber o f  secondary 

f l a k e  s c a r s  pres ent on t he t o t a l  s ur face of a s i n g l e  p iece . 

T h e  t y pe o f  s econdary f l a ke was n o t  m ea s u r e d  i n  t h i s  

d i m ens i on < i . e .  whether t h e  s ec o n d a r y  f l a k e  w a s  t h e  prod u c t  

o f  or i g i n a l  s ha p i n g  o f  t h e  p i ec e  o r  whether i t  w a s  t h e  

res u l t  o f  retouch i n g  a d a m a ged t o o l ) .  A l l  s ec on d a r y  f la k e s  

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

p i ec e  i r r e s pe c t i ve o f  f u nc t i o n . 

The a b sence of secondary f l a k i n g  w a s  recorded i n  the 

zero mode < D M 1 2 . 0 )  a n d  three modes m e a s u r e  t h e  n u m ber of 

scars when p r es en t .  

Mode 1 < DM 1 2 . 1 )  records t h o s e  a r t i f a c t s  w h i c h  h a d  

between o n e  a nd 1 0  f l ak e  s c a r s , m ode 2 < DM 1 2 . 2 ) those 

1 1 3  



a r t i fa c t s  w i t h  1 0  t o  2 0  f l a k e  s c a r s  pres en t , a n d  m o d e  3 

< DM 1 2 . 3 )  p i e c es w i t h  o v e r  2 0  s ec o n d a ry f l a ke s c a r s . 

D i m e n s i o n  1 3  < DM 1 3 ) records t h e  d i r e c t i o n  o f  s ec o n d a r y  

f l a ke s c a r s  < i . e .  dors a l  c r e s t s ) o n  a r t i f a c t s . A z e r o  m o d e  

< DM 1 3 . 0 >  a n d  f o u r  m o d e s  f o r  s c a r  d i re c t i o n s  w h e n  p r e s e n t  

p a r a l l e le d  t h e  m o d e s  d e v e l oped f o r  p r i m a ry f l a ke s c a r s  

< DM 8 ) . 

Mode 1 < DM 1 3 . 1 >  i s  u s e d  f o r  i d e n t i f y i n g  p a ra l l e l  

s c a r s , mode 2 < D M 1 3 . 2 ) for perpe n d i c u l a r  s c a r s , m o d e  3 

< DM 1 3 . 3 ) f o r  convergent s c a r s  a n d  m o d e  4 < DM 1 3 . 4 )  f o r  t h o s e  

p i ec e s  e x h i b i t i n g  m u l t ip l e  d ir e c t i o n s  of s e c o n d a r y  f l a ke 

s c a r s . 

D i m e n s i o n  1 4  < DM 1 4 ) m e a s ures t h e  n u mber o f  s e c o n d a r y  

p l a t forms w i t h  t h e  s a me n u m b e r  o f  m odes a n d  d e f i n i t i o n s  

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

< D M9 > . 

The z e r o  m o d e  < DM 1 4 . 0 >  i s  used t o  i nd i c a t e  t h e  a bs e n c e  

o f  s econda r y  p l a t fo rms . Mode 1 < DM 1 4 . 1 )  r e c o r d s  a s i n g l e  

p l a tform , m o d e  2 < DM 1 4 . 2 >  t wo p l a t forms , m o d e  3 < DM 1 4 . 3 >  

t h re e  o r  m o r e  p l a t fo r m s . 

D i m e n s i o n  1 5  < DM1 5 )  i s  t h e  f i n a l  d i m e n s i on i n  t h e  

c l as s i f i c a to r y  s ch e me , a n d , as i n  t h e  c a s e  of p r i m a r y  

f l a k i n g  a n g l es < DM 1 1 ) ,  i t  m e a s ures t h e  d o m i n a n t  a ng l e  o r  

a n g l es o f  s ec o n d a r y  p l a t f o r m s . 
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A zero mode < DM l S . O >  i s  present i n  t h i s  d i mens i o n  

a l on g  w i t h  t h e  same fou r m o d e s  as i n  DM l l . Mode 1 < DM 1 5 . 1 )  

records p e r pendi c u l a r  a n g l es , mode 2 < DM 1 5 . 2 ) s te e p  ang l e s , 

mode 3 < DM 1 5 . 2 >  acute a ng l es , a n d  mode 4 < DM 1 5 . 4 >  

t h ose p ieces w i t h  secondary p l a tform ang l e s  l e s s  t h a n  30 

degrees . 

The C od i ng of A r t i facts 

The c od i n g  s ys tem des c r i bed above is presented b e l o w  

i n  t h e  t a bu l a r  format w h i c h was u t i l i zed i n  t h e  a n a l y s is o f  

the samples u s ed f o r  t h i s  s t u d y : 

D I MENS I O N 1 .  I s l a n d  o f  O r i g i n  

1 .  C u ba 
2 .  Jamaica 
3 .  Ha i t i  
4 .  Dom i nican Repub l i c  
5 .  P u erto R i c o  
6 .  V i rg i n  I s lands 
7 .  Leeward I s l ands 
8 .  W i nd wa r d  I s lands 
9 .  not mea s u r a b l e  

D I MENS I ON 2 .  G e o l o g i c  Type 

1 .  H i s p a n i o l a  F l i nt 
2 .  Barrera Mordan C h e r t  
3 .  Carri l l o C h a l cedony 
4 .  V i r g i n  I s l a n d  Bas a l t  
9 .  n o t  meas u ra b l e  

D I MENS I ON 3 .  S i ze Pote n t i a l  o f  R a w  Mater i a l  

1 .  less than 2 0  cent imeters ( co b b l e ] 
2 .  greater than 2 0  cent imeters [ bo u l d e r ) 
3 .  bedded 
9 .  not meas u r a b l e  
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D I MENS I ON 4 .  I nc l u s i on s  i n  t h e  M a te r i a l  

0 .  n o n e  
1 .  l e s s  t h a n  1 0 %  
2 .  1 0 %  t o  5 0 %  
3 .  grea ter t h a n  5 0 %  
9 .  n o t  m e a s u r a b l e  

D I MENS I ON 5 .  G r a i n  

1 .  f i ne 
2 .  med i u m  
3 .  coarse 
9 .  n o t  m e a s u r a b le 

D I MENS I O N  6 .  C o r t e x  

0 .  a b s e n t  
1 .  l e s s  t h a n  1 0 %  pres e n t  
2 .  1 0 %  to 3 0 %  present 
3 .  3 0 %  to 6 0 %  pres e n t  
4 .  g r e a t e r  t h a n  6 0 %  p r e s e n t  
9 .  n o t  me as ura b l e  

D I MENS I O N  7 .  B u l b  o f  Per c u s s i o n  

0 .  absence o f  b u l b s  o r  s c a r s  
1 .  o n e  po s i t i ve b u l b  
2 .  one negat i v e  b u l b  s c a r  
3 .  b o t h  p os i t i ve a nd n eg a t i v e  b u l b  s c a r

'
p r e s ent 

4 .  m u l t i p l e  pos i t i ve a n d  n e ga t i ve b u l b  s c a r s  p r e s e n t  
5 .  t w o  o r  more pos i t i ve b u l b s  
6 .  t w o  or more negat i ve b u l b  s ca rs 
9 .  not meas u r a b l e  

D I MENS I ON 8 .  D i r e c t i o n  o f  P r i m a r y  F l a ke S c a r s  

0 .  n o  s ca rs 
1 .  p a r a l le l  scars [ dor s a l  crests ] 
2 .  perpend i c u l a r  f l a k e  s c a r s  [ d ors a l  c r e s t s ] 
3 .  c o nvergent f l ake s c a r s  [ do r s a l  c r e s t s ] 
4 .  m u l t i p l e  d i rect i ons 
9 .  n o t  measurable 
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D I MENS I ON g .  Number o f  P r i m a r y  F l ake S c a r s  

0 .  n o  d o r s a l  c r e s t s  
1 .  o n e  d or s a l  crest 
2 .  t w o  o r  more dor s a l  crests 
g .  n o t  m e a s u r a b l e  

D I MENS I O N  1 0 .  N u m ber o f  P r i m a r y  P l a tforms 

0 .  none 
1 .  o n e  p l a t f o r m  
2 .  t w o  p l a t f o r m s  
3 .  t hree or m o r e  p la t fo r m s  
g .  n o t  m e a s u ra b l e  

D I MENS I ON 1 1 . Dom i n a n t  A n g l e ( s )  o f  P r i m a r y  P l a t fo r m  

o .  n o n e  
1 .  g o o  t o  1 00 °  [ perpendi c u l a r ] 
2 .  m o r e  t h a n  6 0 °  b u t  l e s s  t h a n  g o o  [ s t e e p ] 
3 .  more t h a n  3 0 °  but l es s  t h a n  6 0 °  [ a cu t e ] 
4 .  l e s s  t h a n  3 0 °  
9 .  not m e a s u r a b l e  

D I MENS I O N  1 2 . Number o f  Secondary F l a k e  S c a r s  

0 .  n o n e  
1 .  o n e  to ten 
2 .  t e n  t o  t w e n t y  
3 .  over twenty 
9 .  n o t  m e a s u r a b l e  

D I MENS I O N 1 3 . D i r e c t i o n  of S econdary F l a k e  S c a r s  

0 .  n o n e  
1 .  p a ra l l e l  scars ( d ors a l  c r e s t s ] 
2 .  perpen d i c u l a r  f l a k e s c a r s  [ do rs a l  c r e s t s ) 
3 .  convergent f l a k e  s c a r s  [ d ors al cres ts ] 
4 .  mu l t i p le d i rections 
9 .  not meas u r a b l e  
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D I MENS I O N  1 4 . N u mber o f  Secon d a r y  P l atforms 

0 .  none 

1 .  o n e  p l a t form 
2 .  t wo p l atforms 
3 .  three o r  more p l a tforms 

g , not meas u ra b l e  

D I M ENS I ON 1 5 . Domi nant A n g l e < s >  o f  Seco n d a r y  P l atform 

0 .  none 
1 .  g o o to 1 0 0 °  [ perpend i c u l a r ) 
2 .  more than 6 0 °  but less than g o o [ s teep ) 
3 .  more than 3 0 °  b u t  less t h a n  6 0 °  [ ac u t e ] 
4 .  less than 3 0 °  

g . not meas ur a b l e  
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C H A PTER 5 

A NALYSES 

C ompu t e r  Cod ing 

Once t h e  s a m p l e s  h a d  been coded with t h e  a pp l i c a b l e  

m o d e  f o r  e a c h  o f  t h e  1 5  d i me n s i ons , t h e  d a t a  w e r e  e n tered 

into a s ta nd a r d  A S C I I  format u s i n g  t h e  PC - D i s k  O p e r at i ng 

S y s t e m  < DOS 2 . 1 )  < I BM 1 9 8 3 ) . 

u s ed f o r  p r i m a ry d a t a  e n t r y . 

A d e s k t op c o m p u t e r  u n i t  was 

This cons i s t e d  of e n t e r i n g  a 

s tr i n g  o f  f i f t e e n  n u m bers for each a r t i f a c t  < s e e  Append i x  

A >  w h i c h  cod i f i ed a mode for e a c h  d i mens i on i n  t h e  

a n a l ys i s . These d a t a  were t r a n sferred i nt o  S t a t g r a p h ics 

< STSC 1 9 8 6 ) , a s t a t i s t i c a l  p a c k a g e , for m a n i p u l a t i o n  of 

t h es e v a r i a b l es . Once entered i n t o  t h e  s t a t i s t i c a l 

progra m , f re q u e n c y  h i s tograms were g e n e r a t ed for e a c h  of 

t h e  f i fteen d i m e n s i ons . These h i s to g r a m s  < Appe n d i x  B )  s ho w  

the d i s t r i b u t ion for e a c h  d i m e n s i o n  b y  i s l a n d . 

A s econd s e t  o f  a n a l yses was c a r r i e d  o u t  on t h e  d at a  

i n  w h i c h  cross cor r e l a t i ons w e r e  m a d e  for t h e  f o r m a t ion o f  

p a r a d i gm a t i c  mode l s . The cros s - referen c i n g  o f  t e n - s t r i n g  

n u m b e r  codes r e q u i red a c a p a c i t y  l arger t h a n  c a pa b l e  on 

a v a i l a b l e  d e s k t op c o m p u t e r  u n i ts . To create t h e  

p a r a d ig m a t i c  d a t a , t h e  V A X  m a i n f r a m e  com p u t e r  a t  t h e  

Un i vers i ty o f  Ten nesse e , K n o x v i l l e  C a m p u s  was u s e d . The 

S t a t i s t i c a l A n a l ys i s  S ys t e m  program < SAS 1 9 8 6 ) w a s  used t o  

generate the data t a b l e s  a n d  pa r a d i g m s . 
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The re s u l t s  o f  these s e ts o f  a n a l y s es a r e  i l l u st rated 

in a series o f  t a b l e s  in t h i s  c h a p t e r  which show 

corre l a t i o n s  b e t ween modes a n d / o r  d i mens i on s . I t  s ho u l d  b e  

remembered t h a t  w i t h i n  t h e  t o t a l  1 5  d i m e n s i o n s  o f  t h e  

a n a l y t i c a l  s c h e m e  t here a r e  b as i c a l l y  f o u r  g r o u p i n g s : 

D i mens i o n  1 g ives i n s u l a r  p r o v e n i ence ; D i me n s i o n s  2 

t h rough 5 cod i f y  observ a b l e  f a c t o r s  o f  r a w  m a t e r i a l ; 

D imens i o n s  6 through 1 1  m e a s u r e  p r i m a ry techno l o g i ca l 

f l a k i n g  t r a i t s ; a n d  D i m e n s i o n s  1 2  through 1 5  m e a s u r e  

secondary f l a k i ng a t t r i butes . 

Genera l C o n s i derat i o n s  o f  t h e  Mod a l  A n a lys i s  

A n a l y s i s  o f  t h e  l i th i c  s am p l e s  from t h e  G r e a t e r  

A n t i l l e s  a n d  V i r g i n  I s la nd s  r es u l t e d  in c e rt a i n  t r e n d s  

w i t h i n  t h e  d i mens i o n s  o f  t h e  c l as s i f ic a t i o n  p a r ad i g m . S o  

as n o t  to b e  m i s l ea d i n g  i n  t h e  i n terpret a t i o n  o f  t h e  

res u l t s  o f  t h e  c l a s s i f i c a t i o n , i t  m u s t  be m a d e  c l e a r  from 

the beg i n n i n g  that t h e s e  d i s c us s i o n s  r e l a t e  to d o m i n a n t  

trends w i t h i n  t h e  c o l l e c t i ons a n a l y z e d . 

The occurrence o f  c e r t a i n  t ra i t s  s u c h  a s  t h e  

i mpres s i v e  s ec o n d a r y  f l a k i ng for b a c k i n g  a n d  t a n g s  o n  some 

o f  t h e  H i s p a n i o l a  m a t e r i a l  cannot be over l o o k e d  i n  t h i s  

d is c uss i o n , b u t  s h o u l d  n o t  b e  over e mpha s i zed e i t h e r  ( s e e  

F i g u res 5 - 1 ,  5 - 2 ,  5 - 3  a n d  S - 4 ) . T h e  s ec o n d a r y  w o r k i n g o f  

t h e s e  a r t if a c t s , h o wever , d o e s  n o t  a ppear a s  a 

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

p r e s e n t  a n a l yt i c a l  s c h e m e . 
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Fi gure S - 1 . Secondary working on f la ked stone mater i a l  from 
Ft . L i bert� region o f  Haiti < F i scher C o l lection of the West 
I nd i es ) .  

Figure S - 2 . S econdary flak ing in tang o f  art ifact from 
Couri , H a i t i  < Yale Peabody > .  
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Figure S - 3 . A examp l e  from t h e  Ft . Liber t �  region of Hai t i  
of secondary working f o r  creating a tang < F ischer 
Col l ection of the West I nd i e s ) .  

Figure S - 4 . Examples of backing a n d  tangs crea ted b y  
e x tens i v e  s econdary wor k i ng f r o m  t h e  s i te of B a r r e r a  Morda n  
< M u s eo d e l  Hombre Dom i n i c ano ) .  
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C o n c l u s i o n s  a n d  o b s e r v a t i o n s  h a v e b e e n  m a d e  u s i n g  t h e  

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

a n a l y s i s  o f  d i m e n s i o n s a n d  m o d e s . T h e  t o t a l  s a m p l e  

u n i v e r s e  o f  6 8 1  a r t i f a c t s  a n d  c o d i n g f o r  e a c h  a r e  s h o w n  i n  

T a b l e  A - 1 ( A p p e n d i x  A ) . T h e  p r i m a r y  d a t a  f o r  t h e  

p a rad i g m a t i c  c o m b i n a t i o n s  a r e  p r e s e n t e d  i n  A p p e n d i x  D .  T h e  

t a b l e s  i n  A p p e n d i x D s h o w  t h e  d i m e n s i o n s  a n d  m od es , w i t h  

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

s a m p l e . C o n s t a n t s  a n d  v a r i a n t s  i n  t h e  d i m e n s i o n s  a r e  

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

T h e  a n a l y t i c a l  d a t a  were s y n t h e s i z e d  i n t o  a s e r 1 e s o f  

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

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

m o d e l s . T h o s e  m o d e s  r e m a 1 n i n g co n s t a n t  w i t h i n  t h e  c l a s s e s  

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

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

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

a n a l ys i s . 

T h e  u s e  o f  a n  a s t e r i s k  n e x t  t o  a m o d e  i n  t h e  f i g u r e s  

i n d i c a t e s t h a t  t h e  d a t a  i n c l u d e  a n i n e  ( 9 )  m o d e  < i . e .  n o t  

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

o f  t h a t  p a r t 1 c u l a r  m o d e , m a y  b e  s u b j e c t  t o  

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

a n  a s t e r i s k  m a y  b e  a s s u m e d t o  r e p r e s e n t  s t a b l e  co n s t a n t s . 

T h e  u s e  of t h e  n u m b e r  s y m b o l  C # )  n e x t  t o  a m o d e  i n d i c a t e s  

t h a t  t h e  s a m p l e  c o n t a i n e d  b o t h  t h e  n i n e  ( 9 )  m o d e  a n d  t h e  
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z e r o  ( 0 )  m o d e . Thi s  occ u r r e n c e  of b o t h  t h e  n i n e  a n d  z e r o  

m o d e  i s  to be f o u n d  i n  the f i g ures c o n t a i n i ng d im e n s i ons 

1 2 - 1 5  ( re t o u c h ) .  S i nce t h e  s a m p l es a s  a who l e  c o n t a i ned 

very h i g h  f r e q u en c i es f o r  t h e  a b s e n c e  of s e c o n d a r y  f l a k i n g , 

the n i ne a n d  z e r o  m o d e s  w e r e  f a c to r e d  o u t  of t h e  

percen tages t o  e s t a b l is h  w h a t  m o d e s  w e r e  prev a l e n t , i f , a n d  

whe n , s ec o n d a r y  f l a k i n g  w a s  p r e s en t . 

S i t e  A n a lys i s  

T h e  m o s t  u s e f u l  o f  t h e  s a m p l e s  for i n t e r s i te a n a l y s i s  

a r e  t h e  H a i t i a n  m a t e r i a l s  f r o m  t h e  S m i t h s o n i a n  c o l l ec t i o n s . 

The K r i e g e r  s a m p l e s  prov i d e  d a t a  on t h r e e  s i tes f r o m  I l e a 

Vache ( s a m p l e s  K R 4 3 1 0 6 0 , K R 4 3 1 0 4 6  a n d  K R 4 3 1 0 47 >  a n d  f ro m  

o n e  s i te n e a r  Port - a u - P r i n c e  < K R 4 3 1 0 6 8 ) . 

The d a t a  for P u e r t o  R i c o  a n d  t h e  D o m i ni c a n  R e p u b l i c  

b o t h  e s s e nt i a l l y  c o n s i s t  o f  s i ng l e  s i te s . I n  t h e  c a s e  of 

P u e r to R i co t h e  m a t e r i a l  i s  e xc l us i ve l y  from t h e  s i t e of 

C a r r i l lo a n d  in the Dom i n i c a n  R e p u b l i c  the m a t e r i a l  i s  f r o m  

t h e  s it e  o f  B a r rera M o r d a n . 

K R 4 3 1 0 6 8 . [ Po rt - a u - P r i nc e  a r e a l 

T h e  h i g h e s t  f r e q u e n c i e s  c h a r a c t e r i z e  t h e  r a w  m a t e r i a l  

a s  f a i r l y  f in e  gra i n e d  c h e r t  ( DM 2 . 2 )  c o b b l es w i t h  a l ow 

d e g ree o f  i n c l u s i on s . 

Techno l o g i c a l l y  the a r t i f a c t s  c o n t a i n  n o  c o r t e x , a 

h i g h v ar i a t i on i n  b u l b  s c a r  com b i n a t i o n s  ( mu l t i p l e  p o s i t i ve 

and n e ga t i v e  b e i ng h i gh e s t  f r e q u e n c y , D M7 . 4 > , p r i m a r i l y  
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para l l e l  or convergent d o r s a l  c r e s t s  < DM B . l  I D M 8 . 3 ) , one 

o r  more dors a l  cres t s , a n d  a s i n g l e  9 0  d e g r e e  s tr i k i n g  

p l atform . 

S e c o n d a r y  f l a k i n g  i s  v i rt u a l l y  a b s e n t . 

K R 4 3 1 0 6 0 . [ I l e  a Vache J 

The r a w  m a t e r i a l  i s  c h a ra c t er i z ed a s  f i n e  g r a i n e d , l o w  

i n c l us i on f l i n t  < DM2 . 1 )  f r o m  cobb l e s . 

Techn o l og y  e xh i bi t s  a v e r y  h i gh frequency o f  t o t a l  

cortex remova l < DM 6 . 0 ) , m u l t i p l e  p o s i t i v e  a n d  nega t i v e  bu l b  

s c a r s , b o t h  para l l e l  a n d  c o n vergent d o rs a l  c r e s t s , o n e  o r  

more d o r s a l  c r es t s , a nd a s i n g l e  9 0  degree p l a t f o r m . 

The e x i s tence o f  s ec o n d a r y  f l a k i n g  i s  n eg l i g i bl e . 

KR 4 3 1 0 4 6 . [ I l e  a Vache J 

The r a w  m a t er i a l  from t h i s  s i te i s  b o t h  f l i nt a n d  

c h e r t  < DM 2 . 1  I DM 2 . 2 )  f r o m  b o u l ders a nd c o b b l e s  < D M3 . 1  I 

DM 3 . 2 ) . The pri m a ry m a t er i a l  i s  f i ne gra i n e d  a n d  t h e  

degree o f  i n c l us i o n s  i s  l e s s  t h a n  1 0 %  for n e a r l y  a l l  the 

s a m p le . 

The a r t i f a c ts a r e  l a c k i ng c o r te x . B u l bs o f  p e r c u ss i o n  

a r e  e i t h e r  l a c k i ng or a s i n g l e  pos i t i ve b u l b  < D M7 . 0  I 

DM 7 . 1 ) ,  b u t  more o f t e n  s h o w i n g  o n e  o r  more m u l t i p l e  a nd 

n e g a t i v e  b u l bs i n  combi n a t i on < DM7 . 3  I D M7 . 4 ) . The d o rs a l  

cres ts a r e  p r i ma r i l y  convergent a l t h o ugh h a l f  a s  m a n y  

e xh i b i t  p a ra l l e l  d o r s a l  c r e s t s . I n  the m a j o r i ty o f  t h e  
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c a s es t h e r e  a r e  t w o  or m o r e  d o r s a l  c r e s t s . A s i ng l e  90 

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

The u s e  o f  s e condary f l a k i ng i s  n e gl i g i b l e . 

KR 4 3 1 0 47 . [ ! l e  a V a ch e l 

The r a w  m a t er i a l  i s  p r i m a r i l y  a f i n e  g r a i n e d  f l i n t 

< DM 2 . 1 )  c o b b l e  w it h  l e s s  t h a n  1 0 %  i nc l u s i o n s . 

Tech n o l og i c a l l y ,  c o r t e x  i s  a b s e n t  a n d  t h e r e  i s  e i t h e r  

n o  b u l b  o f  perc u s s i o n  ( D M 7 . 0 )  or a s in g l e  p o s i t i v e  b u l b  

< DM 7 . 1 ) . T h e  d i r e c t i o n  of t h e  p r i ma r y  f l a ke s ca r s  i s  

h ig h l y  v a r i ab l e . T h e  g r e a t e s t  f r e q u e n c i e s  o c c u r  i n  

m u l t i p l e  d i r e c t i o n s  < DM 8 . 4 )  or p a r a l l e l  < D M 8 . 1 ) ,  t h o u g h  

t h e y  m a y  b e  c o n v er g e n t  < D M 8 . 3 )  o r  e v e n  a b s e n t  ( 0M 8 . 0 ) . T w o  

o r  m o r e  d o r s a l  c r e s t s  a r e  mos t c o m m o n  o n  t h e  a r t i f a c t s , a s  

i s  a s in g l e  9 0  d e g r e e  p r i m a ry p l a t f o r m . 

S ec o n d a r y  f l a k i n g  i s  n ot c o m m o n  a l t ho u g h  s o m e  

u n i fac i a l  r e t o u c h  i s  e v i d e n t  < 0 1 2 . 1 / 0 1 4 . 1 ) . 

T h e  h igh i n c i d e n c e  o f  a n  a bs e n c e  o f  b u l b s  o r  s c a r s , 

c o u p l e d  w i th a n  e q u a l l y  h i g h  i n c i d e n c e  o f  s i n g l e  b u l bs , m a y  

i n d i ca t e  s i te s  w h e r e  h i g h  q ua l i ty r a w  m a te r i a l  w a s  b e i n g  

u t i l i z e d  for f l a k e s  a n d  b l a d e  pro d u c t i o n . T h e  g r e a t  

v a r i a t i o n  i n  f l a k e  s c a r  d i re c t i o n s  a l s o  s up p o r t s  t h i s  

s uppos i t io n . The a b s e nce of cortex may i n d i c a t e  s a m p l i n g  

b ia s  o r  t h a t  t h e  i n i t i a l  r e d u c t i o n  o f  t h e  r a w  m a t er i a l  t o o k  

p l a ce at a l o c a t i o n  n o t  i m m e d i a t e l y  w i t h i n  t h e  s i t e  

p a r a m e t e r s . 
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B a r r e r a  Mordan . [ Do m i n i c a n  Repu b l i c ] 

T h e  r a w  m a t e r i a l  i s  predom i na n t l y  a f i ne g r a i n e d  f l i n t  

C DM2 . 1 )  f r o m  b o u l de r s  a n d  h a s  v a r i a b l e  degrees o f  

i n c lus i o n s  < DM4 . 1  I DM 4 . 2 ) . 

Techn o l o g i c a l  t r a i ts i n c l ude t h e  l ac k  of c o rt e x , 

p r i m a r i l y  m u l t i p l e  p os i t i v e  a n d  n e g a t i v e  b u l b  s c a r s  o n  the 

a r t ifacts , two or more convergent d o r s a l  c r e s t s , a n d  a 

s i n g l e  9 0  degree p r i m a r y  p l a t form . 

S econda r y  f l a k i ng i s  predom i na n t l y  a b s e n t  f r o m  t he 

a r t i fa c t s ; h ow e ve r ,  when i t  i s  e m p l oyed , t h e r e  i s  a h i g h  

d e gree o f  v a r i a t i on i n  n u m b e r  of f l a k e  s c a r s  < DM 1 2 . 1  I 

D M 1 2 . 3 ) ,  d i re c t i on of t h e  s c a r s  < DM 1 3 . 1  I D M 1 3 . 3 ) , number 

o f  p l a t fo r m s  C DM 1 4 . 1  I D M 1 4 . 2 )  and t h e  p l a t f o r m  a n g l e  

< DM l S . l  I D M 1 5 . 2 ) . 

Carr i l l o . [ P uerto R i co ] 

The r a w  m a te r i a l  i s  predom i n a n t l y  a m e d i um g r a i ned 

c h a l cedony < DM 2 . 3 )  f rom c ob b l e s  with var i a b l e  degrees of 

i nc l us io n s  < 1 0 - 5 0 % ) ( DM4 . 1  I D M 4 . 2 ) . 

The t ec h n o l o g i c a l  characte r i s t i cs o f  t h e  a r t i f a c t s  a r e  

a predom i na n t  l a c k  o f  c o r t ex , a h i g h  i n c i d e n c e  of n e g a t i v e  

b u l b  s c a r s  < DM7 . 4  I D M7 . 6 ) , a h i g h  f r e q u e n c y  f o r  t w o  o r  

more para l l e l  p r i m a r y  f l ake s c a r s , a n d  a s i ng l e  9 0  d egree 

p r i ma r y  p l a t f o r m . 

A l t h o ugh retou c h  i s  v i rt u a l l y  a bsent , t h e r e  i s  s o me 

i n c i dence of u n i f ac i a l  s e c o n d a r y  f l a k i n g . 
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I s l an d  A n a l ys i s  

The a n a l y s i s  f o r  P u e r t o  R i c o  a n d  t h e  D o m i n i c a n  

Republ i c  a r e  i nc o r p o ra t ed i n  t h e  p r e v i o u s  s e c t i o n . For t h e  

present s e c t i o n  o f  a n a l ys i s , H a i t i  a n d  t h e  D o m i n i c a n  

R ep u b l i c  w i l l  b e  a s s ess ed as t wo d i s t i n c t  g eo gr a p h i c a l  

u n i ts t h o u g h  t he Dom i n ic a n  a n d  H a i t i a n  m a t e r i a l  c o u l d  b e  

g r ou pe d  i n t o  t h e  s i ng l e  geograp h i c a l  d i v i s i o n  o f  

H i s p an i o l a . Spec i f i c  a n a l y s i s  o f  t h e  i s l a nd of H i s p a n i o l a  

a s  a w h o l e  i s  i ncorporated i nt o  t h e  c omp a r a t i ve s e c t i ons o f  

t h i s  c h a p t e r . T h e  s a m p l e s  f o r  C u b a , J a m a i c a , H a it i , and 

t h e  V i r g i n  I s l an d s  are i ncorporated i nt o  t h i s  s e c t i o n . A l l  

the is l a n d  c o m p a r i s o n s  a r e  g r a p h ic a l l y  repres ented i n  

frequency h i s to g r a m s  i n  Append i x  B .  

T h e  r a w  m a ter i a l , predo m i n a n t l y  c h e r t  < DM 2 . 2 > , v a r i e s  

s ub s t a n t i a l l y  i n  d e g r e e  of i n c l u s i on s , s i z e  p o t ent i a l  of 

t h e  r a w  m a t er i a l , a n d  g r a i n . 

Tec h n o l og i c a l l y ,  there i s  a n  a bs ence o f  c o r t e x , a 

r e l a t i v e l y  h i g h  absence of bu l bs o r  b u l b  s c a r s , t w o  o r  m o r e  

convergent d o r s a l  c r e s t s , and a s i n g l e  9 0  degree p r i m a r y  

p la t fo r m . 

A bs e n c e  o f  s econda r y  w o r k i ng i s  s t a t i s t i ca l l y  

s ig n i f ic a n t ; however when p r e s en t t he r e  a r e  a m i n i m a l  

number o f  f l a ke s c a r s  ( D M 1 2 . 1 ) . T h e s e  a r e  convergent s c a r s  

f r o m  t w o  p l a t f o r m s  w i th d o m i n a n t  a n g l es o f  3 0  t o  6 0  d egrees 

< DM 1 5 . 3 ) . 
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J a m a i c a  

R a w  m a t e r i a l  i s  both c h e r t  < DM2 . 2 ) a n d  f l i nt < DM 2 . 1 ) , 

a lthough p r i m a r i l y  c he r t . The p r ed o m i n a nt r a w  m a t e r i a l  

s i ze i s  f r o m  a cobb l e ,  i n c l us i ons a r e  l es s  t h a n  1 0 % ,  a n d  

t h e  gra i n  i s  e i th e r  med i u m  o r  f i n e . 

Technol o g i c a l l y  t h e r e  i s  a n  a b s e nc e  o f  c o r t e x . Two o r  

more nega t i ve b u l bs of percuss io n  < DM7 . 6 ) , t w o  o r  m o r e  

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

s c a r s  < DM 8 . 4 )  a r e  h ig h e s t  i n  f r e q u e ncy . T h e r e  a r e  t h re e  o r  

m o r e  p r i m a r y  pl a tforms < DM 1 0 . 3 ) , a n d  9 0  d egree p l a t f o r m  

a n g l es a r e  mos t common . 

The l a c k  o f  s econdary f l a k i ng i s  p r ed o m i n a n t . When 

s econdary f l a k i n g  i s  p r e s e n t  i t  is a m i n i m u m  n u m b e r  o f  

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

t h e r e  a r e  t h r e e  o r  m o r e  p l a t forms a n d  t h e  d o m i n a n t  a n g l e  i s  

e i ther s t e ep < DM 1 5 . 2 )  o r  a c u t e  < DM 1 5 . 3 ) . 

H a i t i  

F l i n t  < DM 2 . 1 )  a nd c h e r t  < DM 2 . 1 )  a r e  e xc l u s i v e l y  

p r ed o m i n a n t  i n  t h e  r a w  m a t e r i a l  w i t h  f l i n t  b e i ng t h e  h i g h e r  

frequency . T h e  predo m i n a n t  pote n t i a l  s i z e  i s  a c o bb l e . 

I n c l u s i ons a r e  l e s s  t h a n  1 0 %  and t h e  gra i n  i s  p r i m a r i l y  

f i ne , y e t  t h e r e  i s  a l s o  a fa i r  a m o u n t  o f  m ed i um g r a i n  

m a t e r i a l . 

Techno l o g i c a l l y  t he a b s e n ce o f  cortex i s  v e r y  

p r edom i n a n t . B u l b  s cars a r e  r a t h e r  v a r i a b l e  w i t h  t h e  

h ig h e s t  f r e q u e n c y  b e i n g  t h e  e x i s t e n c e  o f  m u l t i p l e  pos i t i v e  
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a n d  nega t i ve b u l b  s c ars o n  an a r t i f a c t  < D M7 . 4 ) . T h e r e  a r e  

m o s t  o f t e n  t w o  o r  m o r e  d or s a l  c r e s ts , a n d  c o n v e r g e n t  d o rs a l  

c r e s ts are m o r e  c o m m o n  t h a n  p a r a l l e l , t h o u g h  b o t h  a r e  h i gh 

i n  f r e q u e n c y . 

f r e q u ent . 

S i n g l e  9 0  d e g r e e  p r i m a r y  p l a t f o r m s  a r e  m o s t  

T h e  m a t e r i a l  i s  pr i m a r i l y  l a c k i n g a n y  s ec o n d a r y  

w o r k i n g . W h e n  e m p l oyed i t  a p p e a r s  t o  be a f e w  pa r a l l e l  

f l akes < D M 1 2 . 1  I D M 1 3 . 1 )  f r o m  o n e  p l a t f or m , w i t h  d o m i n a n t  

e i th e r  s t e e p  < D M 1 5 . 2 ) o r  perpe n d i c u l a r  < DM l S . l )  a n g l e s . 

V i rgin I s l a n d s  

R a w  m a t e r i a l  i s  pred o m i n a n t l y  b a s a l t  < DM 2 . 4 ) f r o m  

c o b b l e s , f i n e  < DM S . l )  t o  m ed i u m  < D M 5 . 2 )  g r a i ned , a n d  l e s s  

t h a n  1 0% i n c l u s i o n s . 

T e c h n o l o g y  v a r i e s m or e  t h a n  i n  o t h e r  a s s e m b l a g e s . 

C o r t e x  i s  p r e d o m i n a n t l y  a b s e n t  o r  3 0  to 6 0  p e r c e n t  < DM 6 . 0  I 

D M6 . 3 ) . P r i m a ry f l a k i n g  i s  s h o w n  i n  t h e  o c c u r r e n c e  o f  a 

s in g l e  pos i t i ve b u l b  or t w o  o r  m o r e  neg a t i ve b u l b  s c a r s . 

T h e r e  i s  e i t he r  an a bsenc e  o f  f l a k e  s ca r s  a n d  c r e s t s  o r  t wo 

o r  more d o r s a l  cres t s  i n  m u l t i p l e  d i r e c t i o n s  < DM 9 . 2  I 

D M 8 . 4 > . P r i m a ry p l a t f o r m  a n g l e s  a r e  pred o m i n a n t l y  9 0  

d e g r ee s , a n d  the m o s t  f r e q u e n t  n u m b e r  o f  p l a t f o r m s  i s  o n e , 

a l t h o u g h  t h ree o r  m o r e  p l a t f o r m s  a r e  a l s o  p r e s e n t  < D M 1 0 . 3 ) . 

S e c o n d a r y  f l ak i n g  i s  n eg l i g i b l e . The s m a l l  p e r c e n t a g e  

o f  second a r y  f l a k i ng i s  u n i f ac i a l , l e s s  t h a n  t e n  f l akes , 

e i ther c o n v e r g e n t  or i n  m u l t i p l e  d i r e c t i o n s  < DM 1 3 . 3  I 

D M 1 3 . 4 > , w i t h  s t eep or l e s s  t h a n  3 0  degree d o m i na n t  a n g l e s . 
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C o m pa r i s on s  

T h e  f i r s t  h a l f  of t h e  f o l l o w i n g  an a l y s e s  compa res t h e  

i s l a nds on t h e  bas i s  of e a c h  o f  t h e  fourteen d i me n s i ons 

( ex c l u d i ng d i me n s i o n  1 ) . The frequency h i s t o g r a m s  f o r  

t h e s e  a n a l ys e s  a re s h own i n  Append i x  C .  

A second g r o u p  of p a r a d i g ma t i c  a n a l y s es c o m p a r e s  t h e  

d a t a  s e t s  w h i c h  w e r e  created s h o w i n g  c l a s s es o f  a r t i f acts 

< d i m ens i o n s  6 - 1 5 > , techno l o g y  ( d i mens ions 6 - 1 1 ) ,  and 

retouch < d i m en s i on s  1 2 - 1 5 ) . C o m pa r i s ons ref l ec t  t h e  

h i g h es t  r e l a t i ve percen t a g es f o r  p a r ad i g m a t i c  d a ta s e t s . 

The c on c l u s i o n s  r e f l e c t  pred o m i n a n t  patterns w i t h i n  each 

p a r a d i g m a t i c  s et ( s ee Appen d i x  D > . 

D i mens i o n  2 < G eologic Type ) 

The occur rences of geol o g i c a l  t y pes i n  H a i t i  a n d  t h e  

Dom i n i c a n  R e p u b l ic a r e  mos t s i m i l a r ,  even t h o u g h  c h e r t  i s  

near l y  e q u a l  t o  t h e  frequency f o r  f l i n t i n  H a i t i . 

C u b a  h a s  o n l y  c h ert a n d  c h a l cedo n y . The a bs en c e  o f  

h i g h  g r a d e  f l i n t  i s  not a b l e  i n  t h i s  s a m pl e . 

J a m a i c a  h a s  f l i n t  and c h e r t , w i t h a noted a b s e n c e  o f  

c h a l cedo ny . The l a c k  of c h a l cedony i s  n o t e w o r t h y  g i ven t h e  

g e o l o g i c a l  s i m i l a r i t y  of Puerto R i c o  and J a m a i ca . 

Puerto R i c o  h a s  f l i nt , c h e r t  and c h a l ce d on y , a l though 

b y  f a r  the h i gh e s t frequency o f  m a t e r i a l  i s  c h a l ce d on y . 

The V i r g i n  I s l ands h as a pred o m i n ance of b a s a l t , as 

a n t i c ipated i n  the geo l o g i c a l  record . 
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D i m e n s i o n  3 < S i z e  Poten t i a l  o f  � a w  M a ter i a l > 

Frequency d i s t r i bu t i on s  of poten t i a l  s i z e  i s  m o s t  

s i m i l a r  between C u ba , H a i t i  a n d  J a m a i ca ; b o u l d e r s  b e i n g  

m o r e  c o m m o n  t h a n  c o b b l es . T h e  frequency o f  a p r i m ar i l y  

cobb l e - b a s e d  raw m a t e r i a l  i s  m o s t s i m i l a r  b e t w e e n  P u e r t o  

R i c o  a n d  t h e  V i r g i n  I s l a nd s . T h e  D o m i n i c a n  Repu b l i c  h a s  

t h e  mos t a t y p i c a l  d i s t r i bu t i o n  i n  t h a t  i t  h a s  a n  extreme l y  

h i g h  frequency o f  b o u l ders < i . e .  s i z e  pote n t i a l  o f  g r eater 

than 20 c e n t i meters > and in that it i s  n o t a b l y  d i s t i nc t  

f r o m  t h a t  of H a i t i . 

D i m e n s i o n  4 < I nc l u s i o ns i n  t h e  M a t e ri a l > 

A lt h o u g h  t h e  overa l l  frequency d i s t r i bu t i o n s  o f  

i n c l us i o n s  i s  f a i r l y  equal i n  a l l  t h e  i s l a n d s  except C u b a , 

t h e r e  a r e  s o m e  n o t a b l e  a s pects i n  t h e  a n a l ys i s . 

T h e  occurrence of n o  i n c l us i on s  i s  f a i r l y  l o w  

t h roughout t he i s l a n ds < except C u ba ) . T h e  f re q u e n c y  

d i s t r i b u t i o n  b e t w e e n  m o d e  1 a n d  m o d e  2 v a r i e s  n o t a b l y  

between H a i t i  a n d  t h e  Dom i n ic a n  R ep ub l i c . T h e  frequency 

d i s tr i b u t i o n  between t h e  D o m i n i c a n  Repub l i c and P ue r t o  R i c o  

i s  m o re s i mi l a r  t h a n  t h a t  o f  t h e  D o m i n ican R e p u b l i c  w i th 

H a i t i . 

D i m e n s i o n  5 < G r a i n ) 

The frequency p ro f i l e s  o f  H a i t i , t h e  D om i n i c a n  

R e p u b l i c  a n d  t h e  V i rg i n  I s l a nd s  m o s t c l o s e l y  r e s e m b l e  e a c h  

o t he r ;  t h e s e  a r e  p r i m a r i l y  f i n e  g r a i n e d  r a w  m a t e r i a l s . 
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Jam a i c a  a n d  Puerto R i co h a v e  s i m i l a r  frequency 

d i s t r i bu t i on s  between f i ne and medium g ra i n  m a t er i a l , w i th 

m e d i u m  g r a i ned m a t e r i a l  t h e  m o s t  prom i n e n t . C u b a  a l s o  h a s  

med i u m  g r a i ned m a t e r i a l  a s  t h e  h i g h e s t  frequency a l t h o ug h  

t h e  frequency of c o a r s e  a n d  f i n e  m a t e r i a l  i s  d i s t i n c t  from 

t h a t  o f  the o t h e r  i s l an d s . T h e r e  i s  a r e l a t i v e l y  h i g h  

percentage of coars e g r a i ned m a t e r i a l  i n  t h e  p r e s e n t  s a m p l e  

from C u ba . 

D i mens i o n  6 < C ortex ) 

T h e  a bs ence of cortex o n  a r t i facts h a s  t h e  h i g h e s t  

frequency i n  a l l  t h e  i s la n d s , except t h e  V i r g i n  I s l a nd s . 

T h e  frequency d i s t r i bu t i on f o r  H a i t i  a n d  t h e  D om i n i c a n  

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

Puerto R i c o . T h e  mos t a t y p i c a l  d i s t r i bu t i o n s  o f  c or t ex 

present a r e  found i n  Jama i c a  a n d  t h e  V i r g i n  I s l a n d s . 

D i m e n s i o n  7 < B u l b  o f  Percus s i o n ) 

T h i s  i s  o n e  o f  t h e  m o s t  v a r i a b l e  d i m en s i on s  i n  t h e  

c l a s s i f i c a t o r y  s c h e m e . 

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

freque n c i e s  between H a i t i  a n d  t h e  Dom i n i ca n  R e p u b l i c . I n  

b o t h  parts o f  t h e  i s l a n d , t h e  presence o f  m u l t i p l e  pos i t i v e  

a n d  nega t i ve b u l b  s c a r s  < mo d e  4 )  h a s  t h e  h i g h es t f r equenc y .  

I n  Puerto R i co , t h e  h ighe s t frequency i s  m o d e  6 < tw o  o r  

more nega t i ve b u l b  s c a r s ) a l t h o u g h  m o d e  4 i s  t h e  s econd 

h i g he s t  frequency . There i s  a h i g h  degree o f  s i m i l a r i t y  i n  
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t h e  over a l l  d i s t r i b u t i on prof i l e s  o f  H a i t i , t h e  D o m i n ican 

R e p ub l i c  a n d  P uerto R i c o . 

I t  s ho u l d  be noted t h a t  t h e  h i g h  frequency f o r  m ode 6 

f o r  Puerto R ic o  i s  a l so the h i ghes t frequency for J a m a i c a  

a n d  t h e  V i rg i n  I s l a n d s . The Jama i c a - P u e r t o  R i co 

corre l a t i on m a y  i n d i cate s i m i l a r  g e o l og i c a l  c on s t r a i nts o n  

technol ogy protoco l . 

The m o s t  a t y p i c a l  h i g h  f requency occurs i n  t h e  C u ban 

s a m p le w h i c h  is c h a r a cter i z ed by an absence o f  b u l b  s cars . 

D i m e ns ion 8 ( Di rect i on o f  P r i m a ry F l a ke S c a r s > 

The frequency d i s t r i b u t i o n  o f  c o nvergent f l a k e  s ca r s  

( m ode 3 >  to para l l e l  f l a ke s c a r s  ( mode 1 )  i s  n ea r l y  

i de n t i c a l  for H a i t i a n d  t h e  D o m i n i c a n  Repu b l ic . 

For Puerto R i c o , t h e  d i s t r i b u t i o n  o f  convergent to 

para l l e l  f l a k e scars i s  the inverse o f  that for H i s p a n i o l a . 

The q u es t i on o f  p a r a l l e l  or convergent p r i m a r y  f l ake 

s c a r s  w i l l  be more f u l l y  d i s c u s s e d  in C h a p t e r  6 a s  t here 

are pot en t i a l  i m p l i c a t ions for c u l tu r a l  a s  we l l  as 

t e c h no l og i c a l  v a r i a b i l i t y  in t h e s e  a t t r i b u te s . 

The occu rrence of h i g h  freque n c i e s  f o r  m u l t i p l e  

d i rect i on s  o f  s c a r s  < mode 4 )  for t h e  i s l a n d s  o f  J a m a i c a  a n d  

t h e  V i rg i n  I s l a nds i s  a t y p i c a l  o f  t h e  a s s e m b l a ge s  a s  a 

who l e . 

The C u b a n  s am p l es e xh i b i t  a m a r ked h i g h  frequency for 

convergent f l a ke s c a r s  w i t h  only one moda l v a r i a n t . I t  i s  

nota b l e  t h a t  t h e  J a m a i c a n , H i s pa n i o l a n  a n d  P u e r to R i c a n  
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a s s e m b l ages h a v e  a f a i r  a m o u n t  of v a r ia n c e  i n  modes 

represente d . 

D i mens i o n  9 < Nu m ber of P r i m a ry F l a ke S c a r s ) 

W i t h  t h e  except ion of t h e  V i r g i n  I s l a n d s , t he h i ghes t 

frequency mode i n  a l l  the i s l an d  a s s e m b l a ges w a s  m o d e  2 

( t w o  or more dor s a l  crests ) .  

The frequency d i s t r i b u t i on s  o f  t h i s  d i m e n s i on for 

H a i t i  and the D o m i n i c a n  R e p u b l i c  a r e  i d e n t i ca l . N o t a b l e  i s  

t h e  d i s t r i b u t i on between mode 1 < one dor s a l  c r e s t ) a nd mode 

2 for b o t h  H i s p a n i o l a  a n d  P u e rto R i c o . 

D i m e n s i o n  1 0  < Nu m ber of P r i m a ry P l a tforms ) 

A s i n g l e  p r i m a r y  p l a t f o r m  i s  t h e  predo m i n a n t  mode for 

a l l  the i s l ands w i t h  the e x c e p t i o n  o f  J a m a i c a  w h i c h  h a s  

th ree or m o re p l atforms ( mode 3 ) . 

The h i s tograms for H i s p a n i o l a  a r e  cons i s t e n t  f o r  H a i t i  

a nd the Dom i n i ca n  R e p u b l i c . A l though t h e  frequency 

d is t r ibut i o n  for m ode 1 i s  s i m i l ar between P u er t o  R i c o  a n d  

H i s pa n i o l a , t h e  P u e r t o  R ic a n  s a m p l e s  have a h i g her 

occurrence of m u l t i p l e  p l a tforms t h a n  does H i s p a n i o l a . 

I t  i s  a l s o  worth not i n g  that t h e  occurrence o f  

m u l t i p l e  p l a tfor m s  i s  re l a t i ve l y c om mon for P uerto R i c o  a n d  

J a m a i c a  w h i c h  m a y  i n d i c a t e  s i m i l a r  r a w  m a t e r i a l  l i m i ta t i o n s  

or m a y  be i n d i ca t i v e o f  a s pe c i f i c  s e t  of u n i qu e  t o o l  

t ypes . 
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D i me n s i on 1 1  < Do m i n a n t  A ng l e  o f  P r i ma ry P l a tform ) 

I t  i s  s ig n i f i c a n t  t h a t  t h e  h i gh e s t  f r e q u e n c y  f o r  a l l  

i s l ands < w it h o u t  except i on ) i s  a p r i mary p l a tf o r m  w i th a 9 0  

d e gree d o m i n a n t  a n g l e . There are m i nor v a r i a t io ns i n  the 

modes ( es pe c i a l l y  in Jama i c a  a n d  to a lesser degree i n  

Puerto R i co ) ; however , t h e y  repre s e n t  e x t r em e l y  l o w  

frequenc i e s  compared t o  m o d e  1 .  

D i mens i o n  1 2  < Number o f  Secondary F l ake S ca rs ) 

The a b s e n c e  of s e c o n d a r y  f l a k i ng ( mode 0 )  i s  

predom i na n t  i n  a l l  t h e  i s l an d  a s s e m b l ages . 

I n  those cases where secondary f la k i n g  does o c c u r , t h e  

predom i n a n t  mode i s  t h a t  o f  o n e  t o  t e n  f l a k e  s c a r s  ( m ode 

1 ) . T h e  o n l y  not a b l e  excep t i o n  t o  t h i s  i s  i n  t h e  Dom i n i ca n  

R e p ubl i c  where there i s  t h e  occurrence of a r t i f a c t s  w i th 

over t w e n t y  s econda r y  f l a ke s c a r s  ( mode 3 ) . 

D i mens i o n 1 3  ( Di rec t i o n  o f  S ec o n d a ry F l a ke S c a r s > 

As i n  d i men s i on 1 2  ( a n d  a s  a l o g i c a l  c o n s equence of ) ,  

t h e  h i g h e s t  freq uency i n  a l l  i s l an d s  i s  m o d e  0 .  

Secondary f l a k e  s c a r s  do occur i n  re l a t i ve l y  l o w  

freq uen c i e s  i n  t h e  i s l a n d  a s s e m b l a g e s . C u ba h a s  o n l y  

convergent f l a k e  s c a r s  w hen t he y  o c c u r  i n  t h e  p r e s e n t  

s a m p l e . I n  H i s p a n i o l a  p a ra l l e l and convergent f l a k e  s c a r s  

a r e  the predom i n a n t  modes . For P u e r t o  R i co , p a ra l l e l and 

perpend i c u l a r  f l a k e  scars o c c u r . J a m a i c a  h a s  m u l t i p l e  

d i re c t i o n s  ( mode 4 )  a s  t h e  s ec o nd m o s t  p r e d o m i n a n t  m o d e , i n  
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a d d i t ion t o  para l l e l  and c o nvergent s c a r s . T h e  V i r g i n  

I s l a nds h a s  con vergent a n d  m u l t i p l e  f l a ke s c a r s  i n  e q u a l  

frequenc i e s . 

D i m e n s i o n  1 4  < Nu m ber of S e condary P l a tf o r m s ) 

The o v er a l l  frequency d i s t r i b u t ion o f  t hi s  d i m en s i on 

i s  u n i fo r m  for H a i t i  and t h e  D o m i n i c a n  R e p u b l i c . 

W he n  s ec o n d a r y  f l a k i n g  o c c u rs , t he e x i s t e n c e  o f  s i n g l e  

p l a tform ( u n i f a c i a l ) f l a k i ng i s  pred o m i n a n t  i n  H i s p a n i o l a , 

Puerto R i co , and t h e  V i rg i n  I s l a nds . Two p l a t f o r m s  occur 

i n  Jama i c a , C u ba a n d  H i s pa n i o l a . O n l y  i n  J a m a i ca d o e s  m od e  

3 < t hree o r  m o r e  p l a t forms ) o c c u r . 

D i m e n s i o n  1 5  < Do m i n a n t  A ng l e  of S econdary P l a tform ) 

When s econdary f l a k i ng i s  p r e s ent , f l a k i n g  a n g l es v a r y  

c o n s i d e ra b l y  f r o m  i s l a n d  t o  i s l a n d . 

The frequency d i s t r i b u t i ons f o r  the D o m i n i ca n  R e p u b l i c  

a n d  P u e r t o  R i c o  a r e  rel a t i v e l y  s i m i l a r ,  i n  t h a t  

perpend i c u l a r  a n g l e s  < m ode 1 )  a r e  m o r e  f re q u e n t  t h a n  s te e p  

a n g l es < mo d e  2 > . The f requency o f  m odes f o r  H a i t i  a n d  t h e  

D o m i n i c a n  R ep u b l i c  i s  not a b l e  i n  t h a t  they a r e  s l i g h t l y  

reversed . Steep a ng l es a r e  more p r e d om i na n t  i n  H a i t i  a n d  

t h e  Dom i ni can R ep u b l i c  than i n  o t h e r  i s l a nd a s s e m b l a g es . 

C u ba i s  u n i q u e  i n  that a c u t e  a n g l e s  < mode 3 )  a r e  t h e  o n l y  

m o d e  when s ec o n d a r y  f l a k i ng i s  present , a l t hough mode 3 i s  

a l s o  e v i d e n t  i n  J a m a ica . The V i r g i n  I s l a nd s  i s  u n i qu e  i n  
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t h a t  i t  has t h e  o n l y  occurrence of m od e  4 ( a  d o m i n a n t  a n g l e  

of l e s s  t h a n  3 0  d e grees ) .  

C l as s e s : D i me n s i o n s  6 ,  7 ,  8 ,  9 ,  1 0 ,  1 1 ,  1 2 ,  1 3 ,  1 4 ,  1 5  

For c l a s s es as a wh o l e , t h e  l a c k  of c o r t e x  < D M 6 . 0 ) , 

t h e  dom i n a n t  a n g l e  of t h e  p r i m a r y  p l a t f orm b e i n g  9 0  t o  1 0 0 

degrees < DM 1 1 . 1 )  a n d  the l a c k  of a n y  secondary r e t o u c h  

< D M 1 2 . 0 , D M 1 3 . 0 , D M 1 4 . 0 , a n d  D M 1 5 . 0 )  were p r e d om i n a n t  

p a t terns w i t h i n  t h e  tot a l  s a m p l e  ( s e e  F i g u r e  5 - S > . 

C o m p a r i s o n s  of t h e  c h e r t  types w i th t h e  c l a s s es formed 

s howed i d e n t i c a l  c o n s t a n t s  for a r t i fa ct s  made f ro m  t h e  r a w  

m a t e r i a l  o f  t h e  i s l a nd of H i s p a n i o l a , t h a t  i s  t o  s a y  t h e  

H i s pa n i o l a  F l i n t  a n d  t h e  B a r r e r a  M o r d a n  C h e r t . A r t i f a c t s  

from t h e s e  raw m a t er i a l  s o urces h a d  n o  c o r t e x  p r e s e n t  

< DM 6 . 0 > , s h o wed m u l t i p l e  p os i t i ve a nd n e g a t i ve b u l b  s c a r s  

< DM 7 . 4 > , had o n e  pr i m ary pl a t form < DM 1 0 . 1 ) , a p r i m a ry 

p l a tform a n g l e  of 9 0  to 1 0 0 degrees < DM 1 1 . 1 ) , a n d  l a c ked 

e v i d en c e  o f  s e c o n d a r y  f l a k i n g  < DM 1 2 - 1 5  a l l  0 ) . Those 

a r t i f a c t s  made from Cerr i l l o  C h a l c e dony < DM 2 . 3 ) d i f f ered 

from the H i s p a n i o l a  m a te r i a l  in t h a t  the p r e d om i n a n t  m o d e s  

o f  fabr i c a t i o n  were p a r a l l e l  p r i m a r y  f l a ke s cars < DM 8 . 1 ) ,  a 

p r i m ary p l atform a n g l e  of 9 0  t o  1 0 0 degrees < DM 1 1 . 1 )  and a 

l a c k  of s econdary f l a k i ng . 
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6 7 8 9 10 11  12 13 14 15 

CLASSES 0 1 0 0 0 0 

CHERT I CLASS 

Hispaniola Flint 0 4 1 1 0 0 0 0 

Barrera Hordan Chert 0 4 •  1 •  1*  0 0 0 0 

Cerrillo Chalcedony 1 1 0 0 0 0 

I NCLUSIONS I CLASS 

None 0 2 1 1 0 0 0 0 

<101 0 1 •  1 •  0 0 0 0 
10�50% 0 4 1 1 0 0 0 0 
>50% 1 1 0 0 0 0 

GRAIN I CLASS 

Fine 0 1 •  1• 0 0 0 0 

Hediu• 0 I 1 0 0 0 0 

Coarse 2 1 •  1 •  0 0 0 0 

I SUND I CLASS 

Cuba ( all equal ) 

Ja1aica (all equa l )  

Haiti 0 1 •  1 •  0 0 0 0 

Dominican Republic 1 •  1 •  1 I 

Puerto Rico 1 0 0 0 0 

Virgin Is lands I •  0•  0• I• I• 0 0 0 0 

F i g u r e  S - 5 . C o n s t a n t  and va r i a b l e  modes f o r  C l a s s es . 
D i m e ns i ons a re s ho w n  a l ong t h e  top of the f i gu r e . The 
n u m b ers i n  t h e  c o l u m n s  represent t h e  occ u r r e n c e  of a 
c o n s tant mode for a g i v e n  d i m e ns i on . 

1 3 9  



I t  i s  i n teres t i ng to note h e r e  t h a t  t h e  g enera l l y  

h i g her g r a d e  f l i n t  m a t er i a l  ( i . e .  t h a t  f r o m  H i s p an i ol a ) w a s  

s e le c t i v e l y  " c l eaned " a s  a r u l e  i n  s o  m u c h  a s  t h e  c o rt e x  

w a s  a l mo s t  a l ways comp l e t e l y  removed , wher e i n  the l o wer 

grade c h a l cedony was not a l ways " c l ea ned " o f  its c o r te x . I t  

i s  a l s o  worth n o t i n g  the fact that t h e  l o we r  grade 

c h a l cedony does not predo m i na n t l y  h a v e  a s i n g l e  p r i m a r y  

p l a t form , a s  d o e s  t h e  h i gh e r  g r a d e  f l i n t  o f  H is p an i o l a . 

The effect of i nc l u s i ons i n  p r i m a r y  m a t er i a l  

demonstrates t h a t  r a w  s to n e  h a v i n g  a nywhere l e s s  t h a n  5 0 %  

i nc l us i o n s  h a d  i t s  cortex r e m o ved , a s i n g l e  p r i m a r y  

p l a t form w i t h  a perpend i c u l a r  d o m i n a nt a n gl e , a nd n o  

retouc h . M a j or except i o n s  t o  t h i s  w e r e  f o u n d  i n  t h e  

m a t er i a l s  h a v i ng n o  i n c l us i o n s . These h a d  t w o  o r  m o r e  

d o r s a l  c r es t s , poss i b l y  i n d i c a t i n g  t h a t  t h e  h i g h e r  grade 

m a t e r i a l  was seen as potent i a l l y  being m o r e  p r o d uc t i v e  a nd 

h e n c e  a c o n s i s tent l y  h i gher n um b e r  o f  f l a kes a n d / or b l ades 

were removed . I n  r a w  m a t e r i a l  w i t h  i n c l u s i o n s  o f  1 0 - 5 0% 

< DM4 . 2 > ,  there was a proporti o na l l y  h i gher i n c i d e n c e  o f  

m u l t i p l e  pos i t i v e  a n d  n eg a t i ve f l a k e s ca r s  o n  a n y  o n e  

a r t i fact . 

The m o s t  d i s t i n c t  c o n s t a n t s  i n  r e l a t i o n  t o  t h e  p e rc e n t  

of i nc l u s i o n s  was i n  t ho s e  a r t i f a c t s  h a v i ng i nc l us i o n s  

greater t h a n  5 0 % . The d i re c t i on o f  t h e  p r i m a r y  f l a k e  s c a r s  

was usua l l y  p a ra l l e l  w h e r e a s  t h e  presence o f  c o r t e x  v a r i ed 

a s  d i d  t h e  n u m be r  o f  pr i m a r y  p l a tforms . 
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The c o n s t a n t s  i n  gra i n  c l o s e l y  p a r a l l e l  t h o s e  of 

i n c l us io n s  < Di m e n s i o n  4 > . O n e  u n u s u a l  a n d  unexpected 

constant occurred in coarse g r a i n ed m a t er i a l  h a v i n g t w o  or 

more dors a l  c r e s t s  as a c o n s t an t . Even t ho u g h  t h e r e  w a s  a 

degree of c ortex presen t , b u l bs o f  percus s i o n  a n d  d i re c t i o n 

o f  t h e  p r i ma r y  s ca r s  v a r i ed w i t h i n  t h e  c l a s s i fi c a t i o n . 

On a n  i s l a n d  bas is ,  o n c e  a g a i n  the C u b a n  a n d  J a m a i c a n  

s a m p les s howed n o  s i g n i f i c a n t  d i fferences i n  c o n s t a n ts o r  

v a r i ants ; however , t h i s  cou l d  be a f a c t o r  o f  s a m p l e  s i z e . 

I n  trea t i ng t h e  i s l a n d  o f  H i s p a n i o l a  a s  two s ep a r a t e  

s a m p l e s  ( i . e .  Ha i t i  and t h e  D om i n i ca n  Repu b l i c )  i t  i s  

i n te res t i n g  t h a t  d i fferences occur i n  t h e  a s s e m b l a ges a n d  

t h a t  t h e s e  m a y  refl ect c u l t u r a l ,  c h r o no l o g i c a l , or s i te 

spec i f i c  d i fferences on a n  i n t ra - i s l a nd b a s i s . T h e  n umber 

a nd d o m i n a n t  a n g l e  of t h e  p r i m ar y  p l a t f o r m s  a r e  the o n l y  

u n i form fac tor o n  a n  i s l a n d - w id e  b as i s . The H a i t i a n  

a s s e m b l ag e s , f o r  t h e  mos t p a r t , h a v e  n o  c o r t e x  prese n t , 

whereas t h e  Dom i n i c a n  ones v a r y  more i n  t h a t  r e s p ec t . T h e  

m o s t  s ig n i f i c a n t  a s p ect o f  i n t ra - is l an d  d i fferent i a t i on 

o c c u rs i n  s ec o n d a r y  ret o u c h i n g . Whereas t h e  H a i t i a n  

a s s em b l a ges t e n d  t o  have n o  s ec o n d a r y  work a s  a r u l e , the 

D o m i n i c a n  a s s e m b l ag es vary c o n s i d e r a b l y  m o r e . Where 

s econdary f l a k i n g  occurs i n  t h e  D o m i n i c a n  a s s e m b l a g e s  t h e  

f l a ke s c a r s  a r e  para l le l  a n d  h a ve a perpe n d i c u l a r  p l a t f o r m  

a n g l e . I n  t he s e  s a m p l es , however , t h e  n u m b e r  of s ec o n d a r y  

p l a t forms a n d  f l a k e  s cars i s  m u c h  m ore v a r i a b l e . 
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T e c h n o l ogy : D i m e n s i ons 6 , 7 , 8 , 9 , 1 0 , 1 1  

T h r e e  h i g h l y  cons i s te n t  t e c h n o l o g i c a l  c h a r a c t e ri s t i c s  

o f  t he G r e a t e r  A n t i l l ea n  a s s e m b l a g e s  i s  t h e  a b s e n c e  o f  

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

b e t w e e n  9 0  to 1 0 0  degrees ( s ee F i g u r e  S - 6 ) . T h e s e  

c h a r a ct e r i st i c s  a r e  espec i a l l y  e v i d en t  i n  t h e  h i gh e r  

q u a l i t y  r a w  m a te r i a l s  o f  H i s p a n i o l a  < H i s p a n i o l a  F l i n t  a n d  

B a r rera M o r d a n  C hert ) .  

N ot a b l e  d if f e r e n ce s  o c c u r  b e t w e e n  t h e  t e c h n o l og i es 

u s e d  o n  P u e r to R i c a n  and H i s p a n i o l a n  f l i nt s . T h e s e  

d i ff e r e n c e s  are m o s t  pr o n o u n c e d  i n  p r i m a r y  fl a k e  s c a r  

d i r e c t i o n  a n d  n um b e r  of p r i m a r y  pl a t f o r m s . T h e r e  i s  a h i g h  

c o n s i s t e n c y  of C er r i l l o  C h a l ce d o n y  a r t i fa c t s  h a v i ng 

p a r a l l e l  p r i m a r y  f l a ke s c ars and , u n l i k e the H i s p a n i o l a  

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

s t r i k in g  p l a t f o r m s . As i s  to b e  e x p ec t e d  f r o m  t h e  i n h e r e n t  

f l a k i ng d i f f e r e n c e s  of a no n - s i l i c i o u s  m a t er i a l , t h e  

t e c h no l o g i c a l  p a t t e r n  of t h e  V i rg i n  I s l a n d s  B a s a l t  i s  

m a rk e d l y  d i f fe r e n t  f r o m  t h o s e  o f  t h e  s i l i c i o u s  c h e r t s . I t  

i s , h o w e v e r , s i g n i f i cant t h a t  i n  t h e  tota l o f  r a w  m a t e r i a l s  

( i . e .  t h e  c h e r ts a n d  ba s a l ts ) t h e  n u m b e r  o f  p l a t f o r m s  and 

t h e i r  a n g l e s  m a i n t a i n  c on s i s t e n c y . 

T h e  e f f e c t  o f  g r a i n  o n  f l a k i n g techno l o g i e s  i s  

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

c o r t e x  pres e n t  a n d  t he f i n e s t  gra i n  s h o w s  a h i g h  

c o n s i s t e n c y  i n  t h e  presence o f  m u l t i p l e  pos i t i v e  a n d  
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n e g a t i v e  f l a k e  s c a r s . As a r u l e ,  t h e  c o a r s e r  the g r a in ,  

t h e  m o r e  v a r i a b l e  the t e c h n o l o g y . 
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F i gure S - 6 . C o n s t a n t  a n d  v a r i a b l e  modes for Tec h n o l o 9 y 

( p r i m a r y f l a k i n g > . C o n s t a n t  tA c h n o l oq i ca l modes a r e  s h own 
by the i r  n u m e r i c a l  code u n d e r  each d i m e n s i o n . 
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U n l i k e  t h e  effect o f  g ra i n ,  t h e  degree o f  i n c l u s i on s  

i n  the m a t e r i a l  does not n e c e s sa r i l y  corre l at e  w i t h  the 

c o n s i s te n c y  o r  v a r i a bi l i ty o f  t e c h n o l og y . A s  a n  e x a m p l e , 

materi a l  h a v i n g  n o  i nc l us i o n s  i s  h i g h l y  cons i s te n t  i n  four 

o f  t h e  s ix d i me n s i o n s  o f  t e c h n o l og y . I n  m a t e r i a l  w i t h  

i n c lus i o n s  l e s s  t h a n  t e n  perc e n t , a n d  m a t er i a l  w i t h  ten t o  

f i f t y  percen t ,  there i s  s t i l l  a h ig h  co n s i s t e n c y  i n  f o u r  o f  

the s i x  d i me n s i o ns , even t ho u g h  o n e  o f  t h e  s i x  i s  a 

d i f ferent m od e . 

I t  i s  o n l y  w h e n  the r a w  mater i a l  exceeds f i ft y  p e rcent 

i n c l us i o n s  t h a t  e l ements o f  con s i s tency a r e  reduced t o  o n l y  

t w o  o f  t h e  s i x  d i me n s i on s . I t  i s  w orth n o t i n g  t h at t h e  

e x i s te n c e  of a s i n g l e  p r i m a r y  p la tf o r m  < DM l O . l  a n d  D M 1 1 . 1 > ,  

r e m a i n s  cons i s te n t  throughout t h e  v a r i a t i on i n  d e g r e e  o f  

i n c l us io n . The i m p l i c a t i on s  o f  these p a t t e r n s  w i l l  b e  

d i s c u s s ed l a t e r . 

Retouch : D i m e n s i ons 1 2 ,  1 3 ,  1 4 ,  1 5  

W i t h i n  t h e  c l a s s i f i ca t i on o f  s e c o n d a r y  f l a k i n g ,  o r  

retouc h , < F i g u r e  5 - 7 )  the o n l y  c l e a r  trend i n  a l l  o f  the 

a s s e m b l ages a n a l y z e d  was in t h e  n um ber of s e c o n d a r y  f l ake 

scars being between one to twenty < DM 1 2 . 1 > . The d i re c t i o n  

of t h e  f l a k e  s cars , number o f  p la t f orms a n d  t h e  d o m i n a n t  

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

n u m ber o f  f l a ke s ca r s . The l e a s t  a f f ected b y  v a r i a t i o n s  i n  

r a w  m a t e r i a l  w a s  t h e  predom i n a n t  a ng l e  o f  s e co n d a r y  

p l a t form ( Di m e n s i o n  1 5 > .  I t  s ho u l d  be kept i n  m i n d  t h a t  
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6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  

RETOUCH 1t  

CHERT I RETOUCH 

Hispaniola Flint 

Barrera Hordan Chert 1 t  1 1  

Cerrillo Chalcedony 11 1 t  

Virgin Island Basalt It 1 1  

I 
GRA I N  I RETOUCH 

Fine 1 1  1 1  

Mediu1 1 1  1 1  

Coarse 11 If 

INCLUSIONS I RETOUCH 

Hone 

<10% 1 t  1 1  1 1  

1 0-50% u 1 1  

>50% 1f u 

F i gu r e  S - 7 . C o n s t a n t  a n d  v a r i a b l e  m o d e s  f o r  R e t o u c h . T h e  
n u m e r i c a l  v a l u e  o f  those m o d e s  w h i c h  are c o n s t a n t  i s  s ho w n  
w i th i n  t h e  c o l u m n s  u n de r  e a c h  res pec t i v e  d i m e ns i o n . B l a n k  
s p aces i nd i c ate v a r i ab i l i t y  i n  t h e  d i m e ns i on . 
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t h i s  d i s c u s s i o n  i s  l i m i ted t o  t hose a r t i f a c t s  h a v i ng 

secondary f l a k i n g ,  for as s ta te d  e a r l i e r , Greater A n t i l l e a n  

a s s em b l ages i n  general l a c k  s e c o n d a r y  f la k i n g  < s e e  F i g ure 

5 - 5  pg . 1 3 9 ) . 

I t  i s  a l s o  cogent a t  t h i s  p o i n t  i n  t h e  d i s c u s s i o n  t o  

e m ph a s i z e  t h a t  t h e  present a n a l y s i s  o f  s ec o n d a r y  retouch i s  

w ho l l y  t e c h n ol og i c a l  a n d  n o t  f u n c t i o na l . T h a t  i s  t o  s a y , 

t h e  cons i d e ra t i on o f  whether the retouch i n g  represents 

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

a r t i fa c t  retouch t o  compe n s a t e  for u s e  d a m a g e , i s  not 

a d d re s s e d  in this c l a s s i f ic a t or y  s cheme . T h e  c u l t u r a l  

i n terpret i v e v a l u e  o f  t h i s  f a ctor , however , i s  n o t  t o  b e  

d i m i n i s hed i n  i m portance b u t  i s  one w h i ch w i l l  e v e n t ua l l y  

require f u t u r e  con s i de r a t i o n  i n  a f u n c t i o n a l  a n a l ys i s  of 

t h e  An t i l l e a n  l i th i c  a s s e m b l ages . 

Let us e x a m i n e  h e r e i n  t he effect the r a w  mate r i a l  h a d  

on t he presence of s econd a r y  f l a k i n g . 

The a b s e n c e  o f  a n y  p a r t i c u l a r  cons i s t e n c y  i n  

retouc h i n g  i n  t h e  H i s p a n i o l a  F l i n t  i s  s i g n i f i c a n t ,  g i ve n  

t h e  f a c t  t h a t  i n  a l l  other m a te r i a l s  there a r e  s o m e  genera l  

t rends i n  retou c h  accor d i n g  t o  c h e r t  t y p e . U n l i k e  t h e  

o t h e r  c h e r t  t y pes o f  t h e  Wes t I nd ie s , t h e  h i g h  q u a l i ty o f  

t h e  H i s pa n i o l a  F l i n t  essent i a l l y  e l i m i na t e s  t e c h n o l o g i c a l  

cons tra i nts i n  a r t i fact prod u c t io n . The t e c h n o l og i c a l  

c o n s i s tency of t h e  l o wer g r a d e  l i t h i c  m a t er i a l s  m a y  
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therefore be a d i rect r es u l t  o f  these r a w  m a t e r i a l  

constra i nt s . 

The n u mber of s econdary p l atforms r e m a i n s  f a i r l y  

cons is tent < one p l atform ) t h rough a l l  t h e  chert s  a n d  i n  t h e  

V i r g i n  I s l a nds Basa l t . The n u m ber of p latforms i s  more 

variable only i n  the h i ghes t g r a d e  i s otrop i c , homogeneous 

f l i n ts < H i s p a n i o l a  F l i nt ) . This occurrence of a s i n g l e  

p l a tform i n  t h e  l ower grade mater i a l s  m a y  i nd i ca t e  

techno l o g i c a l  l i m i t a t i ons i n  t h e  degree of s econd a r y  

f l a k i n g  poss i b l e  on t h e  m a t e r i a l .  I t  ma y ,  however , a lso be 

i n d i c a t i v e  of a f u nctional factor a t t r i bu t a b l e  to a 

des i ra b l e  l es s  fra i l mate r i a l  ( s uch a s  s e lect i ve backing of 

harder scraping tools ) w h i c h  w o u l d  b e  more prag m a t i c  o n  a 

l ess s i l ic i ou s  materia l .  

The n u m ber of s econdary f lake scars i n  a r t i f acts made 

from Barrera Mord a n  C hert a n d  V i rg i n  I s l ands Basa l t  are 

f a i r l y  cons i s t e n t  in being between one t o  t e n  < DM 1 2 . 1 ) . I n  

the Carri l l o  C h a lcedony t h e r e  is a predom i nance of p a ra l l e l  

secondary f l ake scars off o f  o n e  p l atfor m 1  

The effect of gra i n  on retouch i s  f a i r l y  cons i s t e n t  i n  

f i n e a n d  m ed i um gra i n  mater i a l  i n  terms o f  t h e  n u m b e r  o f  

p l a tforms a n d  f l a k e  scars . F l ake scar d i re c t i o n  a n d  

f l aking a n g l e  a r e  l e s s  cons i s t e n t . O n l y  i n  coarse g r a i n e d  

materia l d i d  the d i rection of t h e  s econdary f l a k i n g  r e m a i n  

1 Note h o w  t h i s  contras ts w i t h  t h e  va r i a b i l i ty i n  flake 
scar di rect ion i n  the d i mens ions o f  techn o l og y  < DM 6 - l l ) .  
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r e l a t i v e l y  c o n s i s t e n t  ( i . e . p a r a l l e l  f l a k e  s c a r s > .  U n l i ke 

the f i n e r  g r a i n e d m a t e r i a l , h o w e v e r , t h e  c o a r s e  g r a i ned 

m a t e r i a l  h a d  much more v a r i a t i o n  in t h e  n u m b er o f  s e c o n d a r y  

fl a k e  s c a r s . 

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

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

m o s t  c o n s i s t e n t  m o d e s  w e r e  a l o w  n u m ber o f  s e c o n d a r y  f l a k e s  

( o n e  to t e n > , a n d  t h e  p r e s e n c e  o f  a s i n g l e  p l a t fo r m . T h e  

m o s t  o u t s t a n d i n g  e x c e p t i o n  to t h i s  w a s  i n  t h ose a r t i f a c t s  

prod uced f r o m  m a t e r i a l  w i t h  n o  i n c l u s i o n s . As c a n  be s e e n  

i n  F i g u r e  S - 7 ,  v a r i a b i l i t y  o c c u rred i n  e v e r y  s i n g l e  m o d e  o f  

r e t o u c h  < D M 1 2 - 1 5 ) .  The m o s t  cons i s t e n t  e f f e c t s  w e r e  f o u n d  

i n  f l a k e d  s t one w i t h  l e s s  t h a n  1 0 %  i n c l u s i o n s  i n  t h a t  t h e r e  

w a s  h i g h  c o n s i s t e n c y  i n  t h e  n u m be r  of s c a r s  < 1 - 1 0 ) , t h e  

d i r e c t i o n  o f  t h e  s e c o n d a r y  f l a ke s c a r s  < p a r a l l e l ) ,  a n d  t h e  

n u m b er o f  s e condary p l a t f o r m s  ( o n e ) . 

C h e r t  Type B y  I s l a n d : D i m e n s i o n  2 By D i m ens i o n  1 

T h e  e f f e c t s  of G e o l o g i c  Type , o r  c h e r t  t y p e , o n  a n  

i n t e r - i s l a n d b a s i s  i s  i l l u s t r a t e d  i n  F i g u re S - 8 . 

I n  t h e  C u ban a s s e m b l a g e s  t h e r e  were n o  d e m o n s t r a b l e  

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

T h e  predom i n a n t  m a t e r i a l  w a s  B a r r e r a  M o r d a n  C h e r t  w i t h  o n e  

e x a m p l e  o f  a C a r r i l l o C h a l c e d o n y . 
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6 7 B 9 1 0  1 1  12  13 14 15 

CUBA I CHERT 

Barrera Mordan Chert ( al l  1 's )  

Cerrillo Chalcedony ( only 1 example ) 

JAMAICA I CHERT 

Hispaniola Flint ! all 1 's l  

Barrera Mordan Chert ( al l  1 ' s l  
I 

HAITI I CHERT 

Hispaniola Flint 0 1• l• 0 0 0 0 

Barrera Mordan Chert 0 l •  1• 0 0 0 0 

Cerrillo  Chalcedony ( only 1 example !  

DOM INICAN REPUBLIC I CHERT 

Hispaniola Flint 1 •  1• 

Barrera �ordan Chert 4• 1• 1• 

Cerrillo Chalcedony (only 1 examplel 

PUERTO R ICO I CHERT 

Hispaniola Flint 0 0 0 0 

Barrera Mordan Chert 0 1 1 •  0 0 0 0 

Cerrillo Chalcedony 1 0 0 0 0 

VIRGIN ISLANDS I CHERT 

Cerrillo Chalcedony 6 •  4•  3 •  9 0•  0•  0• O• 

Virgin Island Basalt 1•  

F i g u re S - 8 . C o n s t a n t  and v a r i a b l e  modes for chert type b y  
i s l a n d . C o n s t a n t  modes a r e  i n d i c a t e d  b y  the n u m e ri c a l  v a l u e  
u n d e r  e a c h  c o l u m n  ( d i m e n s i o n s ) .  T h o s e  s p a c e s  l e f t  b l a n k  
i n d i c a t e  t h a t  the m o d e  i s  v a r i a b l e .  
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A s  i n  t he C u b a n  as s e m b l a g e s , t h e  J a m a i c a n  m a t e r i a l s  

s h ow ed n o  s i gn i f i c a n t  t ren d s . T h e  p r ed o m i na n t  m a te r i a l s  

w e r e  H i s p a n i o l a  F l i n t  a n d  B a r r e r a  M o r d a n  C h e r t . I t  i s  

i n teres t i n g  t o  o b s e rve t h a t  e v e n  t h o ugh g e o l o g i c a l  a n d  

g e o g ra p h i c a l  s i m i l a r i t i es e x i s t  b e t w e e n  J a m a i c a  a nd P u e r t o  

R i co , n o  C e rr i l l o  C h a l c e d o n y  o r  l o w  g r a d e  c h a l c e d o n y - l ike 

m a t e r i a l  w a s  pres e n t  i n  a n y  of t h e  s am p l e s . 

The H a i t i a n  a s s e m b l a ges s h o w e d  the m o s t  r e g u l a r i t y i n  

b o t h  H i s p a n i o l a n  F l i n t  a n d  B a r r e r a  M o r d a n  C h e r t . T h e  

abs ence of c o r t e x . t h e  p r e s e nce o f  a s i n g l e  p r i m a r y  

p l a t form w i t h  a perpend i c u l a r  a n g l e  a n d  a l a ck of s ec o n d a r y  

w o r k i n g  w e r e  s t rong t r e n d s  i n  t h e s e  c h e r t  t y pe s  w i t h i n  t h e  

H a i t i a n  a s s e m b l ages . M o r e  v a r i a bi l i t y  e x i s t e d  i n  t h e  b u l bs 

of p e r c us s i o n , n u m b e r  a n d  d i r e c t i o n  o f  p r i m a r y  f l a k e  s c a r s . 

T h e s e  d a t a  c o r r e l a t e  w e l l  w i t h  t h e  e ar l i e r  d i s c u s s i o n  

o f  c o n s i s t e n c i e s  o f  c l a s s  in l ook i n g  at a l l  t h e  d i m e n s i o ns 

< i . e .  D M 6 - 1 5 )  for t h e  H a i t i a n  a s s e m b l a ges , i n d i c a t i n g  t h a t  

t h e  c h e r t  type m a y  be v i e we d  as a h i g h  c or r e l a t i o n  f a c t o r  

f o r  tec h no l o g y . 

I n  t h e  D o m i n i c a n  a s s e m b l ages t h e  u s e  of H i s p a n i o l a  

F l i n t  i s  l e s s  c o n s i s t e n t  i n  t e ch n o l o g i c a l  d i m e n s i o n s  t h a n  

i n  t h e  H a i t i a n  a s s e m b l a g e s . I n  t h e  D o m i n i c a n  R e p u b l i c  o n l y  

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

c o n s i s te n t , w h i l e  pro po r t i o n a l l y  t h e  d e g r e e  of c o r t e x  

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

a s s e m b l ages . E v e n  i n  t h e  u s e  o f  B a r r e r a  M o r d a n  C h e r t  in 
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t h e  Dom i n i c a n  a s s e m b l ages , a d i fferent s e t  of d i m e n s i ons 

m a i nt a i n  h i g h  cons i s tency from t h o s e  i n  the H a i t i a n  

a s s e m b l ages f o r  t h e  s a m e  r a w  m a t e r i a l  t y p e . I t  i s  

i n t e re s t i ng that i n  t he u s e  o f  B a r r e r a  Mordan C h e r t  i n  t h e  

D o m i ni c a n  a s s e m b l ages , t h e  proport i o n a l l y  h i g h  o c c u r r en c e  

of m u l t i p l e  n eg a t i v e  and p o s i t i v e  b u l bs of p e r c u s s i o n  

contrasts w i th t h e  m or e  v a r i a b l e  s i tuat i on i n  t h e  Ha i ti an 

a s s e m b l a g e s  for t h e  same d i m e n s i o n . Th i s  m e r i t s  f u rt her 

e x a m i n a t i o n  t o  d e t e r m i n e  i f  t h i s  is a r e s u l t  of s a m p l i n g ,  

( i . e .  a more s e l e c t i ve b l ade s a m p l e  from t h e  D o m i n i c a n  

Repu b l i c  t h a n  t h e  l e s s  s e l ec t i v e  H a i t i a n  a s s e m b l ag e s ) 

rather t h a n  a p re c o l u m b i an c u l t u r a l  i nd e x . A s  i n  t h e  c a s e  

o f  t he H i s p a n i o l a  F l i n t  m a t e r i a l s � t h e  B a r r er a  M o r d a n  C h e r t  

i n  t he Dom i n i ca n  a s s e m b l ages s h o w e d  m o r e  v a r i a bi l i ty in t h e  

modes and d i m e ns i ons of r e t o u c h  t h a n  i n  t h e  c a s e  of t h e  

Ha i t ia n  a s s e m b l ages . 

I n  b o t h  t h e  H a i t i a n  a n d  Do m i n i ca n  a s s e m b l a ges , t h e  

occurrence o f  Carr i l l o  C h a l cedony w a s  l i m i t ed t o  a s i ng u l a r  

o c c u rrence . 

I n  t h e  Puerto R i can a s s e m b l ag e , w h i c h  c o n t a i ned three 

o f  t h e  four c h e r t  types ( i . e .  H i s p a n i o l a  F l i n t , Barrera 

Mordan C h e r t , and C e rr i l l o  C h a l cedon y ) , i t  is s ig n i f i ca n t  

that t h e r e  w a s  a cons i s t e n t l y  h i g h  p e r c e n t a g e  o f  t h e  

a s s e m b l a g e  w h i c h  l a c ked a n y  retouch , i rr e s p e c t i v e  o f  c h e r t  

type . Techn o l og i c a l  d i ff e r e nces ( DM 6 - 1 1 )  w e r e  h i g h l y  

v a r i a b l e  i n  t h e  H i s p a n i o l a n  F l i n t , t o  a l e s s er d e g r e e  for 
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t h a t  of C ar r i l l o  C h a l c e d o n y  < t h e  e x c ep t i o n  w a s  t h a t  of a 

perpend i c u l ar p r i m a r y  p l a tf o r m  a n g l e ) ,  w it h  t h e  h i g h e s t  

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

f rom t h e  B a r r e r a  M o r d a n  C h e r t . Tho s e  s a m p l es m a d e  f rom 

B a r rera Mordan Chert were h i g h l y  c o n s i s t e n t  in t h a t  t he y  

l a c ked a n y  c o r t e x  a n d  had a s i n g l e  p r i m a r y  p l a tf o r m  w i t h  a 

p e r p en d i c u l a r  a n g l e . 

For t h e  V i r g i n  I s l a n d s , the t w o  geo l og i c  t y pes p r e s e n t  

i n  t h e  s a m pl e s  s t u d ied w e r e  C a r r i l l o  C h a l c e d o n y  a n d  V i rg i n  

I s l a n ds B a sa l t . 

I t  i s  c l ea r  t h a t  t h e  l o c a l  V i rg i n  I s l a n d  B a s a l t  i s  

m o r e  h i g h l y  v a r i a b l e  i n  t ec h n o l o g i c a l  modes t h a n  t h e  

i m p o r t e d  C a rr i l l o  C ha l c e d o n y . I t  i s  a l s o  n o t a b l e  t h a t  t h e  

u s e  o f  C e r r i l l o  C h a l c e d o n y  i n  t h e  V i r g i n  I s l a n d s , t h o ugh i t  

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

i n  t h e  P u e r t o  R ic a n  a s s e m b l a g e s , s t i l l  h a s  a h ig h  

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

r e p r e s e n t  t e c h n o l o g y  a n d  r e t o uc h . I t  w o u l d  b e  r e a s o n a b l e  

f o r  o n e  to e x p e c t  t h a t  a n  i m p o r t e d  r a w  m a t e r i a l  < th a t  i s  a 

n o n - l o c a l  r a w  m a t e r i a l ) wo u l d  h a v e  a h i g h e r  c o n s i s t e nc y  i n  

t e c h n o l og i c a l  d i m e n s i ons . T h a t  i s  t o  s a y � t h a t  i f  o n e  w e r e  

u t i l i z i n g  a n  i m ported m a t e r i a l  i t  woul d  b e  h i g h l y  

r e a s o n a b l e  t h a t  i t  w o u l d  h a v e  b e e n  i mported o r  a c q u i red for 

a s pec i f ic p u r p os e . T h i s  p ur p o s e  t he n , wo u l d  b e  r e f l ec t e d  

i n  a c a r e f u l l y  e x e c uted s pe c i f i c  t e c h n o l o g i c a l  p a t t e r n  of 

a r t i fact p r o d u c t i o n  a nd h e n ce , in i ts res i d u a l  w a s te 
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m a t e r i a l . T h i s  does not i m p l y  t h a t  l o c a l  r a w  m a t er i a ls 

w o ul d  n o t  neces s ar i l y  h a ve carefu l l y  exec u ted s p ec i f ic 

t e c hno l o gi c a l  patterns , o n l y  t h a t  t h e  occurrence wou l d  b e  

i n  a h i gher r a t i o  o f  raw m a t e r i a l  to l i m it e d  t y p es o f  

t e c h n o l og i c a l  t r a i t s . 

Furthering t h e  i nference for t h i s  p a r t i c u l a r  c a s e  i n  

the V i r g i n  I s l a n d s  a s s e m b l a g es , i t  c a n  b e  i n fe rred t h a t  t h e  

modes o f  m u l t i p l e  n e g a t i v e  s c a r s  r em o ved i n  m u l t i p l e  

d i re c t i o n s  from m u l ti p l e  p l a t forms w i t h  n o  secon d a r y  

retouch m a y  i n d i c a t e  the produ c t i o n  o f  r u d i m en t a r y  f l akes 

w i t h  a s i mp l e  edge . G i ven the l a c k  o f  a h i g h l y  s i l ic i o u s  

l i t h i c  r e s ource b a s e  f o r  t h e  V i rg i n  I s l a n ds , i t  s e e m s  

p l a u s i b l e  t h a t  i f  f i ne s ha r p  s c r a p i n g or c u t t i n g  edges w e r e  

des i ra b l e , t h e n  a n  a l ternate l i t h i c  s o u r c e  wou l d  be 

re q u i re d  s i n c e  fine s h a r p  edges a r e  not a tt a i n ab l e  w i th 

even the f i ne s t  gra i n  l o c a l  bas a l t .  

Numerous i nt e r p re t a t i on s  a r e  pos s i b l e  a t  t h i s  p o i n t ; 

h owever , w e  w i l l  l e a v e  t h em for t h e  s ub s e q u e n t  c h a p t e r . 

R a w  Mater i a l : D i mens i ons 2 ,  3 ,  4, 5 

F i gure 5 - 9  i l l u s tr a t e s  t h e  d i s t r i b u t i on o f  poten t i a l  

r a w  m a te r i a l  s i ze C DM 3 ) a g a i n s t  g e o l o g i c  type < DM 2 > , 

i n c l u s i ons < DM4 > , a n d  g r a i n  < DMS > . 

I n  the t o t a l  s am p l e  s t u d i e d , 6 5 . 5 % o f  t h e  s a m p l e  was 

t h e  produ c t  of cobb l e  reduc t i on , w h i l e  only 3 3 . 6 % o f  the 

1 5 3  



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

r a w  mater i a l  resource . 

C he r t  t yp e , i n c l u s i on s , and g r a i n  were e x a m i n e d  a s  t o  

t h e i r  o c c u r rence i n  raw m a te r i a l  f r o m  bo u ld er s  o r  f ro m  

c o b b l e s . I n  H i s p a n i ola F l i n t , the h ighes t p ercentages were 

d i v i de d  r e l a t i ve l y  e ve n l y  between b o u l de r s  a n d  c ob b le s ; 

h o w e ver , b o u l d e r s  were the s l ig h t l y  more f requent . Barrera 

Mordan C h er t ,  C e r r i l l o  C h a l cedony a n d  V i rg i n  I s l a nds B as a l t  

were c on s i s te n t l y  h i g h e r  i n  percentage i n  cobb l e s  t h a n  

bou l de r s . 

6 1  7 1 sJ 9 l 1o 1 1  12 13 14 15 
I I 

SIZE I CLASS 

Cobbles 0 1 •  1 •  0 0 0 0 

Boulders 0 1 1 0 0 0 0 

�-.--- t -
SIZE I TECHNOLOGY 

0 I 1• Cobbles i 
Boulders 0 1• 1 •  

I 
SIZE I RETOUCH I : 

i 
Cobbles 

I I u 1 1  

I Boulders 1 1  

Figure 5 - 9 .  C onstant a n d  v a r i a b l e  modes b a s e d  o n  p o t en t i a l 
s i z e  o f  r a w  m a t e r i a l . 
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Exam i ni ng t h e  effect of r a w  m a t e r i a l  s i z e  o n  t h e  

l i t h ic a s s e m b lages , c l a ss a s  a w h o l e  d o e s  n o t  i nd i c a t e  a n y  

s ub s t a n t i v e  d i f f e r e n c e  b e t w e e n  c ob b l e s  a n d  b o u ld e r s . T h i s  

i s  e s p e c i a l l y  t r u e  i n  d i m e n s i o ns 6 ,  1 0 ,  1 1  a n d  1 2 - 1 5 . 

L o o k i ng at t e c h n o l o g y  as a s i n g l e  e l e m e n t , b o t h  c o b b l es a n d  

b o u l ders h a v e  s i m i l a r c o n s i s t e n t  d i me n s i on s . T h e s e  

c o n s t a n t s  b e i n g  a n  a bs e n c e  of c o r t e x  < DM 6 . 0 )  a n d  a d o m i n a n t  

p l a t form a n g l e  of 9 0  to 1 0 0  d egrees < DM 1 1 . 1 ) . O n l y  i n  

d i m e ns i o n  1 0  ( n u m b e r  o f  p r i m a r y  p l a t fo r m s ) d o  bou l d e r s  s h o w  

a c o n s i s t e n c y  < on e  p l a t f o r m ) ,  w h e r e a s  c o b b l e s  d o  n o t . 

m a y  i n  p a r t  be a f a c t or of t h e  P u e r t o  R i ca n  a s s e m b l a g e  

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

T h i s  

T h e  m o s t  n o t a b l e  d i f f e r e n c e s  i n  r a w  m a t e r i a l  s i z e  

o c c u r s  i n  retouch w h e r e  c o b b l es a r e  more c o n s i s t e n t  i n  t h e  

n u m ber o f  s ec o n d a r y  f l a k e s  < D M 1 2 . 1 )  a n d  s e c o n d a r y  pl a t f o r m s  

< D M 1 4 . 1 ) . I n  b o u l d e r s , t h e  h i g h e s t  c o n s i s t e nc y  o f  r e t o u c h  

o c c u rs i n  t he d i r e c t i o n  o f  t h e  s e c o n d a r y  f l a k e  s ca r s  

< DM 1 3 . 1 ) , w h i c h  a r e  para l le l , e v e n  t ho u g h  t h e  n u m b e r  of 

f l a k e s  and pl a t f o r m s  b e c o m e s  more v a r i a b l e . 

F i g u r e  5 - 1 0  s h o w s  the d i s t r i b u t i o n  o f  s i z e pot e n t i a l  

b e tween c o b b l e s  a n d  bou l d e r s  f o r  g e o l o g i c  t y pe , i n c l us i o n s  

i n  t h e  m a t e r i a l  a n d  gra i n . 

From t h e  res u l t s  of t h e  r a w  m a t er i a l  a n a l y s i s  i t  c a n  

b e  s t a t e d  t h a t  t h e  G r e a t e r  A n t i l l ea n  p r e c ol u m b i a n  f l a k e d  

s t o n e  a s s e m b l ages are p r i m ar i l y  a c o b b l e - ba s e d  i nd u s t r y . 
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COBBLES BOULDERS 

446 65 .5%  229  3 3 . 6% 

CHERT i 

Hispaniola Flint 125 41 . 4% 175 57 . 9% 

Barrera Mordan Chert 206 79 . 2 1  53 20 . 4% 

Cerrillo Chalcedony 
i 

102 99 . 0% 0 0 ' 

Virgin Island Basalt 1 3  92 . 9% 0 0 
- �---

I I 
i 

INCLUSIONS 

None 37 48 . a  40 51 . 9% 

<lOX 249 65.51  128  33 .71 

10-501 133  70 . 4% 53 2 8 . 91 

>SOX 26 76 . 51 0 0 

I : 

GRAI N  

Fine 161  45 . 9% 1 87 45 . 91 
I 

Mediu• 263 88 . 3% I 
34 1 1 . 4% I 

I 

Coarse 1 22 71 . 0% 7 2 2 . 61 

F i g u r e  5 - 1 0 . S i z e pote n t i a l  d i s t r i b u t i o n s  b a s e d  o n  c he r t  
t y p e , d e g r e e  of i n c l u s i o n s , a n d  g r ai n . 
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The pred o m i n a n t  u s e  o f  c o b b l e s  i s  n o t  b e l i e v e d  t o  be one o f  

preference b u t  rather o n e  o f  r a w  m a t er i a l  a va i l a bi l i ty . I t  

wou l d  be v a l u a b l e  t o  i n v e s t i g a te t h e  poss i b l e  s e l ect ive u s e  

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

s p ec i f i c i t y  a n d / or c u l tu r a l  i m p l i c a t i on s  i n  f u tu r e  

research . 

I t  i s  c l e a r l y  s ee n  i n  t h e  a n a l y s i s  t h a t  t h e  percentage 

o f  c ob b l e  m a t er i a l  i ncreases as t h e  degree of i nc l us i ons 

a n d  degree of coarsenes s  o f  t h e  r a w  m at er i a l  i n c r e a s e s . 

T h e  occurrence o f  h i gher grade m a t er i a l  i n  t h e  l arger m a s s  

r a w  mater i a l s  i s  cons i s t e n t  w i th f i e l d  obs e r v a t i o n s  a nd 

geo l og ic a l  potent i a l s  for t h e  i s l a nd s  o f  P ue r t o  R i c o  a n d  

H i s p a n i o l a  p a r t i cu l a r l y . B a s e d  o n  g e o l o g i c a l  p o t e n t i a l , i t  

w o u l d  b e  e x pected t h a t  J a m a i c a n  a s s em b l a g e s  w o u l d  m o s t  

c l os e l y  pa ra l l e l  those o f  P u e r t o  R i c o  wh i l e  t h o s e  o f  C uba 

w o u l d  be a n t i c i pated as being more s i m i l a r t o  the 

H i s pa n i o l a  a s s e m b l ages . 
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C HA PT E R  6 

D I S C U SS I ON S  A N D  C ON C L US I O N S  

R a d i o c a r b o n  d a t e s  f r o m  s i tes s u c h  as L e v i s a  i n  C u ba 

and Bar r e r a  M o r d a n  in the Do m i n i c a n  R e p u b l i c  p r o v i d e  

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

Greater A n t i l l e s  were i n h a bi ted at l e a s t  4 , 0 0 0  y e a r s  ago . 

T h e  a r t i f a c t u a l  e v i dence i s  l i m i te d  a l m o s t  e x c l u s i ve l y  to 

f l a ked s to n e  art i f acts . As a c o n s e q ue n c e , m a n y  o t h e r  s i te s  

i n  t h e  G r e a t e r  a n d  L e s s e r  A n t i l l e s  h a v i n g  f l a ke d  s to n e  

a s s e m b l a g e s  a r e  f r eq u en t l y  c o m p a r e d  t o  t h e s e  s i t e s . A s  h a s  

b e e n  s h o w n  i n  t h i s  w o r k , p r ev i ou s  a n al y s e s  of t h e s e  l i t h i c  

s i tes h a v e  h a d  t o  r e l y  o n  m o d e l s  d e v e l op e d  f o r  E u r o p e a n  o r  

N o r th A m e r i c a n  c o n t i n e n t a l  a s s e m b l a g e s . T h e s e  c o n t i n e n t a l 

a s s em b l a g e s  r e f l e c t e d  t h e  p r o d ucts o f  s p ec i f i c  s e t s  of 

a r t i facts d e s i g n ed to e f f e c t i v e l y  address c o n t i n e n t a l  

p r o c u r e m e n t  s t r a t eg i e s . T h e  ap p l i c ab i l i t y of t h e s e  

m a i n l an d  m o d e l s  to t h e  i s l an d  g e o g r a p h y  h a s  b een q u e s t i o n e d  

a n d  i t  w a s  p r o p o s e d  t h a t  a n  e x a m i n a t i o n  o f  t h e  

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

d i s t in c t  s e t  of t e c h n o l og i c a l  p r o t o co l s . W i t h i n  t h e  

A n t i l l es , t e c h n o l o g i c a l  f a c t o r s  s u c h  a s  v a r i a b l e  r a w  l i th i c  

r e s o u rc e  m a t e r i a l s  h a v e  b e e n  p r e s e n t e d  a s  p o t e n t i a l l y  

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

r e s u l t ed i n  a s s e m b l ages t h a t  f a l s e l y  a p p e a r  to b e  

c u l t u ra l l y  d i s t i nc t . 
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A s  s t ated i n i t i a l l y ,  t h e  p r e s e n t  work i s  a p r e l i m i n a r y  

a t t e m pt t o  a d d r e s s  probl ems o f  l i t h i c  a n a l y s i s  i n  t h e  

i s l ands o f  t h e  C a r i b b e a n . H i s t o r i c a l l y ,  a n d  t o  d a t e , t h e  

m o d e ls a n d  c l a s s i f i c a t ory s c h e m e s  u s ed f o r  the a n a l y s i s  o f  

l i t h i c  a s s em blages i n  the A n t i l l es h a v e  n o t  a d e q u a te l y  

a d d res s e d  b a s i c  q u e s t i o n s  o f  c u l tu r a l  v a r i a t i o n , 

c h r o n o l o g y , or m i g r a t i o n . T h e  s e a r c h  for m i g r a t o r y  r o u t e s  

a n d  the d e v e l op m e n t  o f  c h r o no l og i c a l  m o d e l s  b a s e d  o n  t h e s e  

r o u t e s  h a v e  not p r o v e n  s ucces s f u l .  

I f  a t o o l m a k e r  has a n  o p t i o n  to c r e a t e  a s pec i f i c  t o o l  

type , t h e n  c o n s c i o u s  tec h n o l o g i c a l  s t e p s  w i l l  be t a k e n  to 

create that s pec i f i c  t o o l . I f  the r a w  m a t e r i a l  i s  n o t  

a d e q u a t e  t o  a l l o w  t h e  p r o du c t i o n  of t h e  d e s i re d  too l , t h e n  

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

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

d i f fe r e n t  r a w  m a t e r i a l . A r e l a t i v e l y  non - s pe c i a l i z e d  t o o l  

k i t , s u c h  as seems to h a v e  been t h e  n o r m  i n  t h e  

preco l u m b i a n  W e s t  I n d i e s , wou l d  n o t  requ i re a h i g h l y  

spec i a l i z e d  r a w  m a te r i a l  b a s e . M o s t  a n y  r a w  m ater i a l  w i l l  

s e r ve t h e  f u n ct ion o f  cre a t i ng u n s p e c i a l i z e d f l a kes a n d  

un i f a c i a l  f l a k e  b l a d es . A l t h o u g h  a r t i f a c t  s i z e m a y  v a r y  

be tween i s l a n d  a s s e m b l a ges , the f u n d a m e n t a l tec h n o l o g i c a l  

proces s appare n t l y  does not . F a i r l y  c l e a r  p a t t e r n s  of 

tech n o l o g y  are s e e n  for a r t i f a c t  prod u c t i o n  w i t h  m i n i m a l  

v a r i a t i ons . The l i t h i c  r e d u c t i o n  process i s  b a s i c a l ly 

l i m i ted to u n s p ec i a l i zed un i f ac i a l  t o o l  p r o d u c t i o n . 
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C o m p l e t e  s i te s a m p l es need t o  b e  a n a l y zed w i th t h e  

p r e s e n t  c l a s s i f i ca tory s c h e m e  t o  p r o v i d e  a bas i s  t o  e xam i n e  

t h e  l i t h i c  redu c t i o n  process f r o m  p r o c u r e m e n t  t o  

product i o n . The present ana l y s i s  d e a l s  w i t h  s e l ec t i ve 

s a m p les w h i c h  h a v e  prev i ou s l y  undergone c l a s s i f i c a t o r y  

s e l ec t i o n  ( e i t h e r  f o r m a l l y  or as a m a t te r  o f  i n i t i a l  

a c q u i s i t i o n ) .  As s u c h ,  m u c h  of t h e  d ebi t ag e  and i n i t i a l  

core r ed u c t i o n  m a t er i a l s  a r e  n o t  f a c tored i n to t h e  

a n a l ys i s . These bas i c  l i th i c  r e d u c t i o n  a r t i f a c t s  a r e  

f u n d a m e n t a l  to o u r  recons t r u c t i o n  o f  t h e  e n t i r e  

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

a l lows f o r  t h e  cod i f i c a t i o n  o f  n e a r l y  a l l  t h e  f u n d a m e n t a l  

t e c h no l o g i c a l  a t t r i butes m ea s u r a b l e  o n  a g i ve n  a r t i f a c t . 

A s  s u c h , i t  p r o v i d e s  t h e  m e c h a n i s m  t o  a n a l y z e  an a r t i f a c t  

or e n t i re a s s e m b l ag e  and d e t e r m i n e  w h i c h  a s p e c t s  o f  t h e  

reduction s equence are r e p r e s e n t e d . C u l t u r a l  v a r i a t i o n s  

m a y  show u p  a s  vari a t ions a m ong a s p e c i f i c  s e t  o f  r e d u c t i o n  

s e quences . 

The d e s i g n  of t h e  m o d e s  and d i m e n s i o n s  a l s o  a l l o ws t h e  

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

French and D u t c h  to a l l ow b r o a d  geograph i c a l  a pp l i c a t i o n t o  

t h e  m u l t i l i ng u a l  r e s e a rc h  n a t u r e  o f  t he W e s t  I nd i e s . 

The app l i ca t i on of t h i s  a n a l y t i c a l  s ch e m e  t o  a r a n d o m  

< y e t  geograp h i c a l l y  represen t a t i ve ) s e t  o f  d a ta c r e a t e d  a 

s e r i es of c o m par i s ons w h i ch p r o v i d e  a beg i n n i ng f o r  t h e  
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d e v e l o p m e n t  of n e w  r e s e a r c h  q u e s t i o n s  for W e s t  I n d i a n  

f l a k e d  s t one a s s e m b l a ges . 

The fact t h a t  t h e  pre s e n t  s a m p l es , i n  l a r g e  pa r t ,  

r e p r e s e n t  a r t i fa c t  c l us t e r s  w h i c h  h a d  b e e n  s e l e c t i v e l y  

c u l l ed b y  p r e v i ous r e s e a r c h e r s  i n to br o a d  c u l t u r a l  

ca tegor i e s , l e nds e v e n  m o r e  w e i g h t  to t h e  r e s u l ts of t h e  

a n a l ys e s  w h i c h  s h o w  a r e l a t i v e l y l ow d e g r e e  of 

t e c h n o l og i c a l  d i ve r s i t y . T h e s e  a r t i fa c t s , w h i c h  i n  m a n y  

c a s e s  r e p re s e n t  p r e v i ou s l y  a c cepted c u l t u r a l  v a r i a n ts , s h ow 

a r e l a t i v e l y  h i g h  degree of s i m i l i t u d e . 

A n a l y s e s  o f  t h e  tec h n o l o g i c a l  p r oces s es o f  m a k i n g  

f laked s to n e  t o o l s  i n  t h e  G r e a t e r  A n t i l l e s  h a v e  s ho w n  a 

n u m ber o f  predom i n ant t r e n d s  or p a t t e r n s . 

I n  ex a m i n i n g  t h e  e n t i r e  tec h n o l o g i c a l  p r o t o c o l ( s ee 

F i g u r e  6 - 1 ) several d is t i n c t  p a t t e r n s  are s e e n . I f  w e  l oo k  

at w h a t  a r e  t h e  r e l a t i ve l y  c o n s t a n t  a t t r i b u t es f o r  p r i m a r y  

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

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

a b s e n c e  of s ec o n d a r y  f l a k i ng a r e  p r e d o m i n a n t . I t  s h ou l d  be 

noted , h o w e v e r , that the a b s e n c e  of c or t ex o n  the a r t i f a c t  

a s s e m b l a g e s  s t u d i e d  m a y  be t h e  res u l t  o f  s a m p l i n g  a n d  n o t  a 

r e a l  a s p e c t  o f  the tech n o l o g i e s c o n s i dered . T h i s  p o i n t  

w i l l  be d e v e l o ped l a t er i n  t h e  d i s c u s s i o n  of t h e  n e e d  for 

f u r t he r  and n e w  r e s e a r c h  foc i . 
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CLASS FOR THE TOTAL SAMPLE 

Cortex 

Dominant Angle of Primary Platform 

Number of Secondary Flake Scars 

CLASS BY GEOLOGIC TYPE 

Cortex 

Bulbs of Percussion 

Direction of Primary Fl ake Scars 

Number of Primary Platforms 

Dominant Angle of Primary Platform 

Number of Secondary Flake Scars 

CLASS BY DEGREE OF I NCLUSIONS 

Cortex 

Bulbs of Percus sion 

Direction of Primary Flake Scars 

Number of Primary Flake Scars 

Number of Primary Platforms 

Dominant Angle of Primary Platform 

Number of Secondary Flake Scars 

CLASS BY GRAIN 

Cortex 

Number of Primary Flake Scars 

Number of Primary P l atforms 

Dominant Angle of Primary Platform 

Number of Secondary Flake Scars 

CLASS BY I SLAND OF ORIGIN 

Cortex 

Bulbs of Percuss ion 

Direction of Primary Flake Scars 

Number of Primary Flake Scars 

Number of Primary Pla tforms 

Dominant Angle of Primary Platform 

Number of Secondary Flake Scars 

Direction of Secondary Flake Scars 

Number of Secondary Platforms 

Dominant Angle of Secondary Platform 

CUBA 

abst::nt 

perpend icular 

zero 

HISPANIOLA FLINT 

absent 

mu l t iple +/-

one 

zero 

NO INCLUSIONS 

absent 

2 or more 

one 

perpendicular 
zero 

FINE GRAIN 

absent 

one 
perpendicular 
zero 

JAMAICA HAITI 

absent 

one 

perpend . 

zero 

BARRERA MORDAN OlERT CERRILLO CHALCEIXlNY 

absent 

mu l t i p l e  +/-

one 

zero 

< 10% 

absent 

one 

perpendicular 
zero 

MEDIUM GRAIN 

absent 

one 
perpendicular 
zero 

I�MINICAN REPUBLIC 

one 

perpend . 

para l l e l  

perpend. 

paral lel 

zero 

10- 50% >50% 

absent 

mul t i p l e  + I -
para l l e l  

one 

perpendicular perpendicular 
zero zero 

COARSE GRAIN 

2 or more 

one 
perpendicular 
zero 

PUERTO R I CO V I RGIN I SLANDS 

one positive 

zero 

zero 

one 

perpend . perpend . 

zero zero 

Fi g u re 6 - 1 . C o n s t a n t  t e c h n o l o g i c a l  a t t r i b u t e s o f  C l a s s  
< D i m e n s i o n s  6 - 1 5 )  by ge o l o g i c  t y p e , i n c l u s i o n , g r a i n  a n d  b y  
i s l a nd . C o n s t a n t s  r e p r e s e n t  t h e  h i g h e s t  p e r c e n t a g e s  o f  t h e  
a n a l y s i s  < s e e  A p p e n d i x  0 ) . U n i f o r m  a t t r i b u t e s  a r e  i n  bol d 
f a c e . 
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For p r i m a r y  f l a k i ng , a s  a r u l e , t h e  h i g h e r  qu a l i t y r a w  

m a t e r ia l s  a r e  m o r e  c o n s t a n t  i n  th e i r  t e c h no l o g i c a l  p r oto c o l  

t h a n  l o wer qu a l i t y r a w  m a t e r i a l s . A l t h o u g h  m o r e  

v a r i ab i l i t y  i s  s ee n  i n  tech n o l ogy w h e n  c o r r e l a t e d  w i t h  

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

p e r p en d i c u l a r  p r i m a r y  p l a t f o r m  r e m a i n s s ta b l e . 

On t h e  b a s i s  of pro v e n i e n c e , t h e  o n l y  c o n s t a n t  

t e c h n o l og i c a l  a t t r i bute a m o n g  a l l  t h e  i s l a n d s , i s  t h e  

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

o c c u rr e n c e  of a s i n g l e  p r i m a r y  pl at form a n d  t h e  a b s e nce o f  

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

as c on s t a n t  as t h a t  of p l a t f orm a n g l e . 

The g e n e r a l  a bs en c e  o f  s ec o n d a r y  f l a k i n g r e m a i n s  

c o n s t a n t  w h e n  e x a m i n i n g  c l a s s , i rr e s p e c t i v e  o f  r a w  m a t er i a l  

v a r i a t i o n . The o n l y  var i a ti o n  h e r e  i s  s e e n  w h e n  o n  a n  a r e a  

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

D o m i n i c a n  R ep u b l i c . 

The t e c h n o l og y  i nd i c a t e d  b y  c l a s s  a s  a w h o l e  < i . e .  

D i m e n s i o n s  6 - 1 5 ) i s  c le a r l y  o n e  o f  u n i f a c i a l  f l a k i n g , mos t 

p r o ba b l y  b y  m e a n s  of d i re c t  p e r c u s s i on . 

When e x am i n i n g  the t e ch n o l o g i c a l  process a s  t w o  

d i s t i n c t  d i vi s ions , t h a t  o f  p r i ma r y  a n d  s ec o n d a r y  f l ak i n g ,  

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

o f  c l a s s  a s  a w h o l e . F i g u r e  6 - 2  s h o w s  t h e  p a r a d i g m a t i c  

r e l a t i on s h i ps o f  t e c h n o l o g y  ( p r i m a r y  f l a k i n g ) i n  r e l at i o n  

to r a w  m a t er i a l . 
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TEOJNOLOGY FOR TOTAL SAHPLE 

Cortex absent 

Number of Primary Platforms one 

Dominant Ang le of Primary P l atform perpendicular 

TECHNOLOGY BY GEOLOGIC TYPE HISPANIOLA BARRERA MORDAN CERRILLO VIRGIN I SLANDS 

FLINT gmu CHALCEDONY BASALT 

Cortex absent absent 

Bulbs of Percussion one posit ive 

Direction of Primary Flake Scars para l l e l  zero 

Number of Primary Flake Scars zero 

Number of Primary Pla tforms one one one 

Dominant Ang le of Primary P latform perpend. perpend. perpend. perpend .  

TECHNOLOGY BY DEGREE OF INCLUSIONS NO INCLUSIONS <10% 10- 50% >50% 

Cortex absent absent absent 

Bulbs of Percussion mu lt ip le +/- multiple +/-
Number of Primary Flake Scars 2 or more 

Number of Primary Platforms one one one one 
Dominant Ang le of Primary P latform perpendicular perpendicular perpendicular perpendicular 

TEOJNOLOGY BY GRAIN FINE GP�IN MEDIUM GRAIN !<QARSE GRAIN 

Cortex absent absent 

Bulbs of Percussion mu l t ip le + / -
Number of Pri lllll ry P l 11 t forrns 0""' ono one 
Dominant Ang l� of Pr imAry P latfo•� P'"l"'nd I culAr parpnnd lculAr 1'<1'1'<'"<1 I culAr 

F ig u re 6 - 2 . Cons t a n t  t e c h n o l o g i c a l  a t t r i b u t e s  o f  
Technolog y  < D i m e n s i o n s  6- 1 1 )  b y  g e o l o g i c  t yp e , i n c l u s i o n ,  
a n d  grai n .  C o n s t a n t s  repres e n t  t h e  h i g h e s t  p e r c e n t a g e s  o f  
t h e  a n a l ys i s  ( s e e  Append i x  D J . U n i form a tt r i b u t e s  a r e  i n  
b o l d  face . 

A s  i s  demons t r a t ed i n  F i g u r e  6 - 2 ,  W e s t  I nd i an f la k e d  s to ne 

a r t i f a c t s  t e n d  to l a c k  t h e  p r e s e n c e  o f  c o r t e x  a nd h a v e  a 

s i n g l e  perpen d i cu la r  p r i m a r y  p l a tform . P l a t form a n g l e  
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s e e m s  t o  b e  u n a f f e c t e d  by r a w  m a t e r i a l  a n d  w i t h t h e  

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

e xh i bi t  a s i ng l e  pr i m a r y  p l a t f o r m . 

The h i g h e r  g r a d e  g eo l o g i c a l  m a t er i a l  a p p e a r s  t o  h a v e  

b e e n  s e l e c t i v e l y  c l eaned o f  c o r t e x  m or e  o f t e n  t h a n  t h e  

l o w e r  g r a d e s  of l i t h i c  s o u r c e  m a t er i a l . T h e r e  i s  a 

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

t h e  tec h n o l og y  a s  r a w  m a t e r i a l  qua l i ty d e c re a s e s . T h i s  i s  

b e s t  s e e n  i n  t h e  e f f e c t  o f  gr a i n  o n  p r i m a r y  f l ak i ng . The 

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

r a w  m a ter i a l s  r e f l e c t s  a m or e  pre c i s e  s e t  o f  proto c o l s  

e s t a b l i s hed o n  t h e  m ore pre d i ct a b l e  r a w  m a t e r i a l . T h e  

l o wer g r a d e  ma ter i a l s  appear t o  h a v e  b e e n  s u b j e c t e d  t o  m o r e  

t e c h n o l og i c a l  m a n i p u l at i o n . T h i s  s i t u a t i o n  c o u l d  i n di c a t e  

t h e  art i s a n ' s  e f f o r t s  to e xt r a c t  t h e  d e s i re d  p r o d u c t  o u t  o f  

a r e l a t i ve l y  u n m a n a g e a b l e  r a w  m at er i a l . 

I t  h a s  b e e n  c l e a r l y  d e m o n s t r a t e d  t h a t  s ec o n d a r y  

f l a k i n g  i s  m o s t l y  a b s e n t  f r o m  W e s t  I nd i a n  a s s e m b l a g e s . 

N e v e r t h e l e s s ,  w h e n  w e  e xa m i n e  the e v i de n c e  o f  w h e n  

s e c o n d a r y  f l a k i n g  d o e s  o c c u r , we c a n  s e e  a n u m b e r  of 

p o t e nt i a l l y  r e v ea l i n g  patterns < Fi g ur e  6 - 3 > . S e c o n d a r y  

f l a k i n g  i s  l i m i t ed , f o r  t h e  m o s t  p a r t , to l i g ht r e t o u c h  ( 1 -

1 0  f l a k e s > .  However , as w e  e x a m i n e  t h e  e f f e c t s  w h i c h  r a w  

m a t e r i a l  h a s  on s ec o n d a r y  f l a k i n g  we c a n  s e e  t h a t  t h e  

h i g h e s t  g r a d e  r a w  m a t er i a l  h a s  n o  c o n s t a n t  p a t t e r n  o f  
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RETOUCH FOR TOTAL SAMPLE 

Number of Secondary F l ake Scars 

RETOUCH BY GEOLOGI C  TYPE 

Direction of Secondary F lake Scars 

Number of Secondary Pl atforms 

Dominant Ang l e  of Secondary Plat form 

Rt:TOUCl! BY DEGREE Of lNCLUSJONS 

NU!llber of Secondary Flake Scars 

Di rection of Secondary F lake Scars 

Number of Secondary P l atforms 

Dominant Angle of Secondary Platform 

RETOUCH BY GRAIN 

Direction o f  Secondary Flake Scars 

�umber of Secondary P latforms 

Dominant Ang le of Secondary Platform 

1 � 10 

HISPANIOLA 

�'Li NT 

tlO l NCLtiS IONS 

FINE GRAIN 

paral lel 

perpend . 

�ARRFRA MORilAN � V I RGIN ISLANDS 

!:llr:!iJ lJIAI.QlJONX � 

para l le l  parallel 

one 

perpend. perpend . perpend. 

� � � 

l-10 

para l le l  para l l e l  

one one 

perpend . perpend . 

)o!E])IL'M GRAI N  COARSE GRAI N  

para l le l  paral lel 

C'ne 

perpend . 

F i g u re 6 - 3 . Constant tech n o l o g i c a l  a t t r i butes of Retouch 
< D i me n s i o n s  1 2 - 1 5 > by geol ogic type , i n c l u s i ons , and gra i n . 
Constants represent the h i ghest percentages of the analys i s  
< s ee A p p e n d i x  D > . Unif orm a t t r i butes a r e  i n  b o l d  face . 

retouc h . By and l a rge , s ec o n d a r y  f l a k i n g  a p pe a G to be l e s s  

v a r i ed a s  the q u a l i t y  of t h e  raw m a t e r i a l  decreases . I n  

t h e  case of t h e  West I n d i es , t h i s  m a y  i nd i c a t e  that the 

high er q u a l i t y m a t e r i a l  a l l o w ed t h e  artisan a h i g h er degree 

of options to produce a r t i facts than t h e  l o w e r  grade 

mater i a l s ; the l a tter wou l d  tend to l i m i t  the opt ions 

avai l ab l e  to the k n apper . T h i s  tendency i n  t h e  t e chno-

logical p rocess may be a key to e x p l a i n i n g  the occur rence 

1 6 6  



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

H i s p a n i o l a . T h e  i no r d i n a t e  q u a l i t y  a n d  q u a n t i t y  o f  3 o u r c e  

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

g i v e n  p r e co l u m b i a n  g r o u p s  t h e r e  t h e  o p p o rt u n i t y  t o  

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

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

a s s e m b l a g e s  o f  H a i t i  a n d  t h e  D o m i n i c a n  R e p u b l i c  ( s e e  

f i g u r e s  i n  C h a p t e r  5 > . 

W h e t h e r  or n o t  t h e s e  a r t i f a c t s  r e p r e s e n t  e x a m p l e s  o f  

w h a t  S a c k e t t  t e r m s  i s o c h r e s t i c  s t y l e  ( S a c k e t t  1 9 8 2 > or f a l l  

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

( W i e s s n e r  1 9 8 5 , 1 9 8 3 ; S a c k e t t  1 9 8 5, 1 9 8 6 ) i s  o p e n  t o  f u t u r e  

d i s c u s s i o n . C l e a r l y ,  h o w e v e r , t h e r e  i s  a m p l e  m a t e r i 3 l  h e r e  

f o r C a r i b b e a n  r e s e a r c h  t o  c o n t r i b u t e  to t h e  d e b a t e . 

R e l a t i o n s  b e t w e e n  r a w  m a t e r i a l  s i z e  a n d  v a r i a b i l l t y  � �  

t h e  t e c h n o l o g i c a l  p r o c e s s are s h o w n  i n  F i g u r e  6 - 4 . 

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

u n a f f e c t e d  b y  r a w  m a t e r i a l  s i z e . F o r  p r i m a r y  f l a k i n g , 

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

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

o f  t h e  geo l o g y  of t h e  W e s t  I n d i e s r a t h e r  t h a n  t h a t  o f  t h e  

k n a p p e r ' s  f r e e  c h o i c e . T h e  p a t t e r n s  f o r  s e c o n d a r y  f l a k i n g  

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

t e c h n o l og i c a l  a t t r i b u t e s  a r e  u s e d  f o r  bo u l d e r s t h a n  t h o s e  

f o r  c o b b l e s . S i n c e  t h e  h i g h e s t  qu a l i ty m a t e r i a l s  g e n e r a l l y  

o c c u r  i n  b o u l d e r  s i z e d  m a t e r i a l  a s  a g e n e r a l  r u l e  i n  t h e  
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G re a te r  A n t i l le s , t h i s  trend m ay be i n d i c a t i ve of t h e  

g r e a t e r  o p t i o n s  a v a i l a b l e  to the k n a pp ers w h � c h  w e  

d i s c u s s e d  e a r l ier . 

CLASS BY SIZE 

Cortex 

Number of Primary Platforms 

Dominant Angle of Primary Platform 

Number of Secondary Flake Scars 

TECHNOLOGY BY SIZE 

Cortex 

Number of Primary Platforms 

Dominant Angle of Primary Platform 

RETOUCH BY SIZE 

Number of Secondary Flake Scars 

Direction of Secondary Flake Scars 

Number of Secondary Platforms 

COBBLES 

absent 
one 
perpendicular 
zero 

COBBLES 

absent 

perpendicular 

COBBLES 

1-10 

one 

BOULDERS 

absent 
one 

perpendicular 
zero 

BOULDERS 

absent 
one 

perpendicular 

BOULDERS 

paral l e l  

F i g u r e  6 - 4 . Const a n t  t e c h n o l o g i c a l  a t t r � butes of C l ass 
< Di me n s io n s  6 - 1 5 > , Tec h n o l o g y  < D i m en s ions 6 - 1 1 ) ,  a n d  

R e t o u c h  < Di me n s i on s  1 2 - 1 5 )  b y  s i ze poten t i a l  o f  r a w  
m a t e r i a l . C o n s t a nt s  repres e n t  t h e  h i ghes t p e r c e n t a ge s  o f  
t h e  a n a l y s i s  < s e e  A p pend i x  D > . U n i form a t t r i b u te s  a r e  i n  
b o l d  f ac e . 

A s  s h own i n  t h e  p r e v i o u s  c h a pt e r , on a d i me n s i on t o  

d i m ens i o n  b a s i s , t h e  frequency d i s tr i bu ti o n s  for H i s pa n i o l a  

a r e  more o f t e n  t h a n  n o t , i de n t i c a l  t o  t h o s e  f o r  H a i t i  a n d  

t h e  Dom i n i c a n  R e pu b l i c . A r e l a t i v e l y  h i gh n um be r  of 

1 6 8  



p o s i t i v e  c o r r e l a t i o n s  a r e  a l s o  c l e a r l y  pos s i b l e  b e t w e e n  

H i s p a n i o l a  a n d  P u e r t o  R i c o i n  m a n y  o f  t h e  d i me n s i o n s . 

T h e s e  c o r r e l a t i on s  wo u l d  s up p o r t  t h e  c o n t e n t i o n t h a t  t h o s e  

a t t r i b u t e s  of " s t y l e " w h i c h  i n  t h e  p a s t  h a v e  b e e n  a s c r i be d  

t o  c u l t u r a l  v a r i a t i on i n  t h e  G r e a t e r  A n t i l l e s , m a y  i n  f a c t  

b e  t h e  res u l t  o f  l o c a l  r a w  m a t er i a l  v a r i a b i l i ty . 

The i nv e r s i on o f  p ar a l l e l  t o  c o n ve r g e n t  p r i m a r y  f l a ke 

scar f r e q u e n c i e s  b e t w e e n  P u e rto R i c o  a n d  H i s pa n i o l a , f o r  

e x a m p l e , c a n  be d i r e c t l y  a t t r i b u t e d  t o  t h e  i n v e r s e  q u a l i t y  

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

i n  D i m en s i on 5 < gr a i n ) .  The h i g h e r  q u a l i t y  m a t er i a l  o f  

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

l ow e r  q u a l i t y  m a t e r i a l , p a r a l l e l . T h e  l o w  i n c i d e n c e  of 

h i g h  qu a l i ty r a w  m a t e r i a l  in Pu e r t o  R ico c or r e l ates to a 

r e l a t i v e l y l o w  f r e q u e n c y  o f  c o n v e r g e n t  f l a ke s c a r s . T h a t  

i s  to s a y , w h e n  t h e  P u e r to R ic a n  i n d i ge n o u s  g r o u p s  h a d  a 

h i g h er qu a l i t y  m a t e r i a l , t h e y  m o s t  o f ten c r e a t e d  a r t if a c t s  

h a v i ng c o n v e rg e n t , r a t h e r  t h a n  p a r a l l e l  f l a k e  s c a r s . 

L i k e w is e ,  i n  H i s p a n i o l a , w h e n  t h e  g r ou p s  t h e r e  u t i l i z ed a 

l ow e r  q u a l i t y  r a w  m a t e r i a l  t h e y  p r o d uced a r t i f a c t s  h a v i ng 

p a r a l l e l  f l ake s c a r s . 

Here i s  a c a s e  f o r  a s s e m b l ag e  v a r i a b i l i t y  w h i c h  

appears t o  c l ear l y  d e m o n s t r a t e  t e c h n o l o g i c a l v a r i a b i l i ty a s  

a r es u l t  of d i ffer e n t i a l  r a w  so urce m a te r i a l s  r a t h e r  t h a n  a 

f a c t or o f  c u l tu r a l  v a r i a t i o n . R e l e v a n t  t o  t h i s  p o i n t  a r e  

t h e  a r g u m e n t s  o f  W i l m s e n  f o r  t h e  s i te of L in d e n m e i er 
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< W i l ms e n  1 97 0 ,  1 9 73 , 1 974 > a n d  t h o s e of S ac k e t t  ( 1 9 8 2 : 9 9 -

1 0 2 > . W i l ms e n ' s  c o n t e n t i o n  t h a t  t h e  d i ff e r e n c e  i n  t h e  

L i nd en mei e r  s i t e  p r o j ec t i l e  p o i n t s  a r e  e v i d en c e  of t w o  

d i s t i nc t  s o c i a l  g r o ups i s  c o n t e s t e d  by S ac k e t t  w h o  v i e w s  

t h e s e  d i f f e r e n c e s  a s  i s ochres t i c  v a r i a t i o n s : 

• t h o s e  t o o l s  t h a t  a r e  t h e  s ubj e c t  to t h e  g r e a t e s t  
a m o u n t  of s h a p i n g  m a y  o n  o c c as i o n  b e  t h o s e  i n  w h i ch 
t h e  m e c ha n i c a l  r e s t ra i n t s of r a w  m a t e r i a l  a n d  
f u n c t i o n a l  d e s i g n  c a n  co m b i n e  t o  a l l o w  l i t t l e  l a t i t u d e  
f o r  i co n o l o g i c a l l y  s i gn i f i c a n t  v a r i a t� o n  [ S a c k e t t  
1 9 8 2 : 1 0 3 1 . 

I n  t h i s  C a r i b b e a n  e x a m pl e ,  a t  l e as t ,  t h e  q u e s t i o n  of 

a s s o c i a t i o n  between style a n d  c u l t ur a l  v a r i a t i on are o p e n  

to d i sc u s s i o n . 

The r e l a t i v e l y  h i g h  o c c u r r e n c e  of m u l t i p l e  p r i m a r y  

p l a tforms i n  P u e r t o  R i c o  and n o t  i n  H i s p a n i o l a  m a y  b e  

i n d i ca t i v e  o f  the n eed o f  P u er t o  R i ca n  t o o l  m a k e r s  t o  

r o t a t e t h e i r  a r t i fa c t s  t o  o b t a i n  s u i t a b l e  s tr i k i ng 

s u rfaces , w h e r e a s  the h i g h e r  q u a l i t y  r a w  m a t e r i a l  of 

H i s p a n i o l a  a l l ow e d  tool m a k e r s  to u t i l i z e  a s i n g l e  p la t f o r m  

f o r  m u l t i p l e  too l pro d u c t i o n . 

I f  we e x a m i n e  the effec t of r a w  m a t e r i a l  o n  t h e  tot a l  

t e c h n o l og i c a l  process ( i . e .  t h e  c om b i ned u s e  of p r i m a r y  a n d  

s ec o n d a r y  f l a k i ng > b y  l o c a t i o n  w e  c a n  s e e  a n u m b e r  o f  

p a t t erns e m e rg i ng i n  t h e  a s s e m b l ag e s  f o r  H i sp a ni o l a , P u e r t o  

R i c o  and t h e  V i rg i n  I sl a n d s  a s  s h o w n  i n  F i g u r e  6 - 5 . The 

a bs en c e  of a n y  predom i n a n t  p a t t e r n s  for C u ba and J a m a i c a  

a r e  m o s t  l i k e l y  t h e  res u l t  s a m p l i ng r a t h e r  t h a n  a c l ea r  

l a c k  o f  te c h n o l o g i c a l  protoc o l s . 
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F i g u r e  6 - 5 . 
pre d o m i n a n t  

M ap of t h e  G r e a t e r  A n t i l l e s  s h o w i n g  w h i ch 
techno l o g i c a l  p a t te r n s  a r e  p r o d uced by r a w  m a t e r i a l . 



The i s l a nd o f  H i s p a n i o l a  i s  i n teres t i n g  i n  t h a t  t h e re 

a re v a r i a b l e  t ec h n o l o g i c a l  t r a i t  p a t t e r n s  b e t w e e n  e a s t  a n d  

w e s t  ( i . e .  H a i t i  a n d  t h e  Dom i n i c a n  R e pu b l ic ) .  I n  H a i t i ,  

t h e  tech n o l o g y  f o r  H is p a n i o l a  F l i n t  a n d  B a r r e r a  M o r d a n  

C h e r t  a re i d e n t i c a l  r e g a r d i n g  c o rt e x , p l a t f o r m  n u m b e r , 

pl atform a n g l e  a n d  retouch . T h e  D o m i n ic a n  R e p u b l i c , o n  t h e  

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

pr i m a r y  a n d  s e c o n da r y  f l a k i n g  d e pe nd i ng o n  t h e  r a w  

m a t e r i a l . T h e  h i gh e r  g r a d e  r a w  m a t er i a l s  i n  t h e  D o m i n i c a n  

Rep u b l i c  a r e  m o r e  v a r i a b l e  i n  t ec h n o l og y  w h e r e a s  th e l ow e r  

g r a d e  r a w  m a t e r i a l  has l e s s  v a r i a t i o n  i n  t h e  f l a k i n g  

p r o c e s s e s . 

For P u e r t o  R i c o , t h e  u s e  of t h e  B a r r e r a  M o r d a n  C h ert 

is s i m i l a r t o  t h a t  o f  H a i t i . I t  s ho u l d  b e  c a u t i o n e d , 

h o we ver , t h a t  t h e  v a r i a b l e s  o f  a c t u a l  p r i m ar y  f l a k i ng ( i . e .  

b u l bs o f  perc u s s i o n a n d  f l a k e s c a r  p a t t e r n s ) a re v a r i a b l e  

i n  t h e s e  e x a m p l es . Never t h e l es s , i t  i s  w o r t h  n o t i n g  t h a t  

un l i ke H i s p a n i o l a , t h e  h i gh e r  g r a d e  < pos s i b l y  i m p o r t e d > r a w  

m a t e r i a l  i n  P u e rto R i co s ho ws l e s s  v a r i a b i l i t y  i n  f l a k i n g  

p a t t e r n s  t h a n  t h e  m o r e  l oc a l l o w  g r a d e  r a w  m a t e r i a l . The 

i s s u e  o f  B i n ford ' s  a r g u m e n t s  for " c u r a t i o n " o f  a r t i f a c t s  i s  

a pp l i c a b l e  t o  t h i s  s i tu a t i o n  ( B i n f o r d  1 9 7 9 ) . T h e  a r g u m e n t  

i s  w e l l  c o n d e n s e d  by S a c k e t t : 

. e x p e d i e n t  techn o l o g y , w h e r e i n  too l s  a re m a d e , 
u s e d  and d i s c a rded i n  o n e  a n d  t h e  s a m e  l oc a l i t y  i n  
respon s e  t o  t h e  i m m ed i a t e  n e e d s  t h a t  a r i s e  f o r  t h e m . 

. the t o o l  a s s e m b l a g e s  t h a t  r e p r e s e n t  t h e m  a pp e a r  
as s egregated u n i t s  i n  t h e  a r c h ae o l o g i ca l  r e c o r d  • 
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on t h e  o t h e r  h a n d  . . c u r a t e d  tec h n o l o g y  • . t h e  
p r i m a r y  t o o l s  a r e spec i f i c  t o  g i v en a c t i v i t i es and 
tend t o  be des i gn e d  w i t h  p a r t i c u l a r  care a n d  t o  
rece i v e  c o n s i d e r a b l e  a r t i s a n a l  i n v e s t m e n t . . t h e y  
a r e  c a r e f u l l y  h u s ba n d e d  ( " c u r a t ed " ) a n d  a r e  
con s e q u e n t l y  u s ed s e v e r a l  t i m e s  o v e r  i n  a v a r i e t y  o f  
d i f f e r e n t  loca l i t i es . A s  a r e s u l t , t h e  key i t e m s  o f  
f u n c t i o n a l  t oo l - k i t s  p l a y  a m i n o r  r o l e  . 
t h e  o n l y  t o o l s  t h a t  a r e  c o n s i s t e n t l y  d i s c a r d e d  a r e  t h e  
c o m m o n ones . . For t h i s  r e a s o n , t h e  a s s e m b l ag e s  

t e n d  t o  l o o k  h i g h l y  s i m i l a r  f r o m  o n e  l o c a l i ty t o  t h e  
n e x t  e v e n  t h o u g h  q u i t e  d i f f e r e n t  s e t s  o f  a c t i v i t i e s  
m i g h t  h a v e  b e e n  respon s i b l e  f o r  t h e m . [ S a c k e t t  
1 9 8 2 : 8 9 - 9 0 ] . 

T h i s  s a m e  c o n d i t i o n  e x i s t s  f o r  t h e  V i r g i n  I s l a n d s  i n  w h i c h  

t h e  p r o t o c o l  f o r  t h e  l e s s  c o m m o n  C e r r i l l o C h a l c ed o n y  i s  

l e s s  v a r i a b l e  t h a n  t h a t  of t h e  l oc a l  V i r g i n  I s l a n ds B a s a l t . 

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

e x p e d i e n c y  h a v e  b e e n  q u e s t i o n e d  b y  S a c k e t t  ( 1 9 8 2 : 8 9 - 9 4 )  w e  

m a y  co n s i d e r  D u n n e l l ' s  i m p l i c a t i o n s  of f u n c t i o n  be i n g  a 

re s u l t o f  e v o l u t i o n a r y  d e ve l o p ment o f  t o o l  t y p e s  r e l a t e d  t o  

s p e c i f i c  e n v i r o n m e n t a l n e e d s  ( D u n n e l l  1 9 7 8 ) . T h i s  i s  to 

s a y , t h e s e  pa r t i c u l a r  C a r i b b e a n  e x a m p l e s may r e p r e s e n t  

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

e x a m p l e  o f  c u r a t i v e proces s e s  i n  t h e  W e s t  I n d i es w i l l  

become m o r e  i m p o r t a n t  a s  w e  e x a m i n e  C a r i b b e a n  f l a k e d  s t o n e  

a s s e m b l a ges i n  f u t u r e  i n v e s t i g a t i o n s . A n y  f u r t h e r  

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

p r e s e n t  d a t a  s e t  wo u l d  be u n f a i r  t o  t h e  p o t e n t i a l  

i m p o r t a n c e  o f  t h e  i s s ue . 

The i n t e r p r e t a t i o n o f  s i t e s  w h i c h  m a y  r e p r e s e n t  

h u n t i n g a n d  g a t h e r i n g act i v i t i es o f  the C a r i b b e a n  ( s uch a s  
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C arri l l o i n  Puerto Rico , Barrera Mordan i n  t h e  D om i n i can 

R e pu b l i c ,  C a baret in Ha i t i , and Levisa i n  C u ba ) t hrough 

l i t h i c  a n a l ys i s ,  requ i res t h a t  w e  begin to develop n e w  

t axonom i c  s ys tems . These s ys te m s  s h o u l d  u l t i m a te l y  enab l e  

t h e  e x p l a n a t i o n  o f  s u ch factors a s  r a w  mater i a l s , t h e  

avai labi l i t y  o f  percussors , the e x p e r t i s e  o r  id i o s y n c racies 

of the i n d i v i d u a l  tool - ma kers , as w e l l as t h e  f u n c t i o n a l  

a s pect of each tool . Each of these factors , a p a r t  o r  i n  

comb ination , c o u l d  produce demonstrable d i ffere nces i n  

s i m i l a r  tool types w i t h i n  t h e  s a m e  a s s e m b l a g e  o r  even 

w i t h i n  a s i ng l e  act i v i t y  l o c u s , w h i ch m a y  b e  m i s i n te rpreted 

as c u l t u r a l  v a r i at i o n s . 

T h e  h ypothes is o f  a c u l t u r a l l y  d i s t i nc t  e a r l y  W e s t  

I n d i an flake trad i t io n  ( s u ch as C as i m i ra ) versus a l a t e r  

t r a d i t i on ( s uc h  as B a r r e r a  Mordan ) i s  not s upported b y  

d i fferent technolog ic a l  complexes . The tool prod u c t i on 

process appears to be t h e  s a m e , i n  that t h e  p r od u c t i on of 

usable blanks is s i m i la r  t h rough all the s a m p l es s t u d i e d . 

N o  tech n o l o g i c a l  s p ec i a l i z a t i on o r  h i g h l y v a r i a b l e  t o o l  

techno l og y  i s  e v i d e n t  i n  t h e  G r e a t e r  Ant i l l ea n  a s s e m b l ag e s  

as a whole . Overa l l ,  t h e  f l aked s tone tool p r od u c t i o n  

pr ocess is u n i fo r m a l l y  that of a gener a l l y  unmod i f i ed b l a n k  

w h i ch wou l d  s e rve any < a nd many ) general purposes . 

W e  a l s o  need to ful l y  a s s e s s  problems s uch a s  n o m ad i c  

band v e r s u s  sedentary group behavior a n d  t h e i r  r e s p e c t i v e  

archaeo l o g i c a l  s i te m a n i f es t a t i o n  i n  i s l an d s  v e r s u s  
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c o n t i n e n t s . I f  i n d eed t h e  p r ecera m i c  s i t e s  r e p r e s e n t  a 

n o m a d i c  or s e m i - n o m a d i c  s o c i a l  s t r u c t u re , w o u l d  i t  f o l lo w  

t h a t  w e  w o u l d  t h e n  n eed t o  i s o l a t e  a n d  i d e n t i f y  " t ype " 

s i t e s ?  W o u l d  w e  f i n d  i n d i v i d u a l  s i t e s  w h i c h  w o u l d  

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

h u n t i n g  a n d  g a th e r i n g  l i f e s t y l e , r a t h e r  t h a n  a m u l t i p le 

a c t i v i t y  s i t e  b e i n g  u s e d  o v e r  a n  e x t e n d e d  p e r i o d  of t i m e ?  

S h o u l d  t h e r e  be a recogn i t i o n  o f  s i t e s  o n  t h e  o rd e r  o f  

" k i l l s i t e s " C a s i d e n t i f i e d i n  t h e  c o n t i n e n t a l a r e a s ) ,  

s e a s onal r e co l l ec t i o n  ce n te r s , a s  w e l l  a s  w o r k s h ops or 

q u a r r y  s i te s ?  

I n  t h e  a r c h a e o l og i c a l  record o f  t h e  i s l a n d s , t h ere are 

many ques t i on s  we c a n  address through m u l t i d i s c i p l i na r y  

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

T h e s e  r e s e a r c h  i s s u e s  co u l d b e  a s  b a s i c  a s  d e f i n i n g  t h e  

t y p e s  of tool s n e e d e d  t o  h u n t , p r e p a r e  a n d  e a t  c e r t a i n  

foods . C e r t a i n l y  t h e  t y p e  o f  a r t i f a c t s  i t  t o o k  t o  h u n t  a n d  

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

t h o s e  n e ce s s a r y  t o  h u n t  a n  " a g o u t i a " ,  g r o w  crops o r  c a t c h  

b i r d s . H e r e  z o o a r c h a e o l og i c a l  a n a l y s i s  a s  w e l l a s  t o o l  

a n a l ys i s  of C a r i b b e a n  s i t e s  i s  of p a r a mo u n t  i m p o r t a n c e . 

C og e n t  q u es t i o n s  of c u l t u r a l  v a r i a t i o n  i n  p r o c u r e m e n t  

s t r a t e g i es a n d  t h e  n eces s a r y  t o o l  k i t s  t o  e f f e ct i v e l y  

e x p l o i t  t h e  e n v i ro n m e n t  w i l l  u l t i m a t e l y r e q u i r e  t h e  

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

a s  cer a m i c  p e r i o d s  o f  o c c u p a t i o n  i n  t h e  C a r i b b e a n . I t  
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s h o u l d  be k e p t  i n  m i nd t h a t  q u a n t i t a ti v e  a n a l ys i s ,  a s  w e l l  

a s  q ua l i t a t i ve a n a l y s i s  i s  mos t i m po r t a n t . S h i f t s  i n  

s ubs is tence a nd / or technol o g y  m a y  b e  r e f l e c te d  i n  r e l a t i v e  

q u a n t i t a t i v e  degrees ( f requenc i es > rather t h a n  t h r o u g h  t h e  

m e r e  a b s ence o r  presence o f  a r e s o u r c e  a n d / o r  t o o l  t y pe . 

We m a y  n o t  a n ti c i p a t e  t h e  a n s wers t o  c o m e  f r o m  o n e  o r  two 

s i t e s  but r ather from a c o l l e c t i ve d a t a  bank o f  s i t e s  t h a t  

a r e  a cc u r a t e l y  excavated , recorded a n d  a n a l y ze d . 

I n  c o n t i n e n t a l  mod e l s , w h e r e  h a rsher e n v i ro n m e n t a l  

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

m a y  b e  forced t o  b r e a k  u p  a n d  d e v e l o p  procurement 

s tr a te g i e s  based o n  log i s t i ca l l y  o rg a n i z e d  groups ( Bi n f o r d  

1 9 8 0 ) . Thes e s a m e  forces w i t h i n  t h e  e n v i r o n m e n t , b e  t h e y  

geograp h i c a l  or s e a s on a l , m a y  n o t  have e x i s t e d  i n  t h e  

preco l u m b i a n  W es t  I nd i a n  e n v i ro n m e n t . A l t h o ug h  s e a s o n a l i t y  

a n d  geogr a p h i c a l  v a r i a b i l i t y  o f  a r e s o ur c e  b a s e  m a y  h ave 

e x i s ted in the i s l a n d s , i t  m a y  not i n  effect h a v e  

necess i ta t e d  brea k i ng u p  t h e  n u c l e a r  un i t . T h e s e  

c o n s i de r a t i ons h a v e  b e e n  e x t e n s i ve l y  d i s c u s s ed b y  V e l 6z 

Ma g g i o l o  ( 1 9 7 6 , 1 9 8 0 , 1 9 8 4 ) a n d  S a n o j a ( 1 9 8 0 ,  1 9 8 4 ,  1 9 8 6 a ) . 

The occurrence of a b u n d a n t  n u m b er s  o f  s he l l  m i ddens 

c w concheros ft )  l ocated r e l a t i v e l y  i n l a n d  < r a t h e r  t h a n  i n  a 

p u r e l y  l i t t o r a l  z o n e ) , s u pports t h e  s u pp o s i t i on o f  a 

f o r a g i n g  n u c l e a r  u n i t  u t i l i z i n g  area - s pe c i f i c  r es o u rces 

rather than a n  e nc o u n t e r - type s tr a t eg y  in the G r e a t e r  

A n t i l les . 
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The e x t r em e l y  l o w  i n ci d e n c e  of s e c o n d a r y  f l a k i ng on 

t h e  a s s e m b l a g e s  a n a l yz e d  for t h e  G r e a t e r  A n t i l l es i n  t h i s  

s t u d y  i n d i ca t e  a r a t her u n s pec i a l i z e d  t o o l  k i t . T h i s  may 

r e l ate to B i n fo r d ' s  c o n c e p t s  of h o w  d i ff e r e n t  g r o u p s  map o n  

to r e s o u r c e s , d e v e l o p  t h e i r  p r o c u r e m e n t  s tr a t e g y  a n d  g r o w  

i n  com p l e x i t y  < B i n f o r d  1 9 8 0 > . 

T h e s e  G r e a t e r  A n t i l l e a n  i s l a nd ecos y s t e m s  s e e m  to h a v e  

r e q u ir e d  n o  m o r e  f r o m  t h e  i nh a b i t a n t s  t h a n  a f a i r l y  

e x p ed i e n t  g r o u p  o f  s tone too l s  w h i ch w e r e  g e n e r a l l y  

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

t h i s  e n v i r o n m e n t . The c o n t i n e n t a l  m o d el s , b a s e d  o n  

d i s t i n c t  f a u n a  a n d  f lo r a  a s  w e l l  as t e m p e r a t e  e n v i r o n me n ts , 

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

r e q u i r e d  t h e  d e v el o pmen t o f  tool s pe c i a l i z a t i on a n d  

l o g i s t i c a l l y  org a n i z e d c o l l ec t i ng s t r ate g i e s . T h e  W e s t  

I nd i es , h o w e v e r , o f f e r e d  r e w a r d s  e v e n  f o r  e xped i en t , 

u n s p ec i a l i z e d  s t one t o o l  a s s e m b l a ges s e r v i n g  a v i a b l e  

f o r a g i n g  l i fe w a y . 

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

d i s s e r t a t i o n  d e m on s t r a t es h o w  W e s t  I n d i a n  f l a k e d  s to n e  

a s s e m b l a g e s  r e f l ec t  a l o w  d e g r e e  of v a r i ab i l i t y  i n  

p r o d uc t i o n . However , on t h e  b a s i s  o f  t h i s  a n a l ys i s , we 

h a v e  yet to f u l l y  d i ffer e n t i a t e  t h ose v a r i a n t s  w h i c h  a r e  

c u l t ur a l , t e c h n o l og i c a l a n d  t h o s e  w h i c h  a r e  c h r o n o l o g i c a l . 

T o  t e s t  t h e s e  m o d e l s  for i s l a nd c o n t e x t s  s uc h  a s  t h e  W e s t  

I n d i e s  w i l l  r e q u i r e  m o r e  i nt e r - s i t e  and i n t r a - s i t e  
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c o m pa r is o ns b e y o n d  t h e  s cope o f  t h e  pre s e n t  a n a l ys i s . The 

va l u e  in further t e s t in g  these m o d e l s , h o w e v e r , c o u l d  l i e 

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

d e f i ne e a r l y  h u n t i n g  and g a t h e r i n g  s i te s  i n  t h e  C a r i b b e a n . 

W h a t  a r e  n o w  n eeded a r e  n e w  r e s e a r c h  goa l s  w h i c h  w i l l  

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

f u n c t i o n , e x p ed i e n c y , c u r a t i o n , a n d  o t h e r  t h e o re t i c a l  

i s s ues p i v o t a l  to unders t a n d i n g l i t h i c  a s s e m b l ag e s . We 

n e e d  t o  beg i n  l o ok i n g  at r a w  m a te r i a l  s ou r c e s , e xa m i n i n g  

n o t  o n l y  t h e  g eo l o g i c a l  record s , b u t  a l s o  s ee k i n g  o u t  the 

i m me d i a t e  s o u rce areas of k nown l i t h i c  s i t e s  i n  H i s p a n i o l a , 

a n d  P u e r t o  R i co . We need to s y s t e m a t ic a l l y  i n ve s t i ga t e  t h e  

e x i s te nce o f  c a v e  s i t es w h i c h  wou l d  pote n t ia l l y  p r ov i d e 

i nf o r m a t ion o n  s ub s i s tence act i v i t i e s . Food r e m a i n s  a n d  

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

d e v e l o p m e n t  o f  e x p l a n a t i o n s  of f u n c t i o n  a n d  f u n c t i o n a l  

v a r i a b i l i t y i n  W e s t  I nd i a n  f l a k e d  s t one a s s e m b l a g e s . We 

m u s t  b e g i n  to e xc av a t e l i t h i c  s i t e s  in s u c h  a way as to 

o b t a i n  a l l  t h e  l i t h i c  m a t e r i a l s  p r e s e nt rather t h a n  

s e l e ct i ve l y  c o l l ect i n g t h e  " d i ag n os t i c "  i t e m s . On l y  

t h r o u g h  t h e  c o l l e c t i o n  a n d  a n a l ys i s  o f  to t a l  s i t e  a reas 

i n c l u d i n g  a l l  the l i t h i c  r e s i d u e  of the p r o d u c t i o n  proce s s , 

w i l l  w e  b e  a b l e  t o  d e f i n e  W e s t  I nd i a n  l i t h i c  t e c h n o l og y . 

A t  p r e s e n t  w e  o n l y  h a v e  part i a l  p i c t u r e s  of w h a t  t h e  

p re c o l u m b i a n  i n h a b i t an t s  o f  t h e  i s l an d s  d i d  w i th s t o n e  

t o o l s . How a n d  w h y  t h e y  m a d e  t h e  s to n e  t o o l s  w e  f i n d  
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a r c h a eo l o g i c a l l y  a r e  o n l y  s o m e w h a t  k n o w n  to us t o d a y . I n  

t h e  pas t ,  t h e  e m p h a s i s  h a s  b e e n  ( a n d  o f t e n  c o n t i n u e s  t o  b e ) 

o n  w h o  w a s  w h e r e , w h e n  < t i m e  a n d  s p a c e  s t u d i e s ) .  I f  w e  c a n  

b e g i n  t o  e m ph a s i z e  h o w  p r e co l u m b i a n  p eo p l e s  w e r e  m a k i ng 

t h e i r  a r t i f a c t s , a n d  w h a t  t h e y  w e r e  d o i n g  w i t h  t h e s e  s t o n e  

t oo l s , o u r  q u e s t i o n s  of w h e r e  a n d  w h e n  w i l l  a l s o  m o s t  

l i ke l y  b e  m o r e  e a s i l y  r e s o l v e d . 
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B I BL I OG R A P H Y  

A l e g r i a , R i c a r d o  E .  
1 9 5 5  La Tr a d i c i 6 n  C u l t u r a l  A r c a i c a  A n t i l l a n a . 

M i s c e l a n e a  d e  E s t ud i os D e d i c a d o s  al D r . F e r n a n d o  O rt i z , 
La H a b a n a . 

A l v a r e z  C on d e , J o s e  
1 9 57 H i s t or i a  d e  l a  G e o l ogi a ,  M i n e r a l o q i a  y 

P a l eo n t o l og i a  e n  C u b a . J u n t a  N a c i o n a l  d e  A r q u e o l o g i a  y 
E t n o l og i a , La H a b a n a . 

1 9 6 1  H i s t o r i a  d e  la G e ogr a f i a  d e  C ub a . J u n t a  N a c i o n a l  
d e  A r q u e o l o g i a  y E t n o l o g i a , L a  H a b a n a . 

B a t e s , R o b e rt L .  a n d  Ju l i a  A .  J a c k s o n  ( e d i to r s ) 
1 9 8 0  G l o s s a ry o f  G e o l ogy . 2 n d  ed . A m e r i c a n  G e o l og i c a l  

I ns t i t ut e , Fa l l s  C h u rc h , V i r g i n i a . 

B e r m u de z , P e d r o  J .  
1 9 6 3  Las F o r m a c i ones G e o l 6g i c a s  d e  C u ba . M i n i s t e r i o  d e  

I n d u s t r i a s , I n s t i tu t o  C ub a n o  d e  R ec u r s o s  M i n e r a l e s , La 
H a b a n a . 

B i n f or d , L e w i s  R .  
1 9 7 9  Org a n i za t i o n and F o r m a t i o n  P r oc e s s es : L o o k i n g  at 

C u r a ted T e c h n o l o g ie s . J o u r n a l  o f  A n t h r op o l og i c a l  
R e s ea r c h  3 5 : 2 5 5 - 27 3 . 

1 9 8 0  W i l l ow S m o k e  and Dog ' s  Ta i l s : H u n t e r - G a t h e r e r  
S e t t l e m e n t  S ys t e m s  a n d  A rc h a eo l o g i c a l  S i te F o r m a t i o n s . 
A m e r i c a n  A n t iqu i ty 4 5 : 4 - 2 0 . 

B o r d es , F r a n c o i s  
1 9 67 Typol og i e  d u  P a l eo l i t h igue A n c i e n  e t  Moye n . 

I n s t i t u t  d e  P re h i s t o i r e  d e  l ' U n i ve r s i t e  d e  B o r d e a ux , 
Vo l s . 1 & 2 .  B o r d e a u x . 

Bow i n ,  C a r l  
1 9 6 0  Ge o l ogy o f  C e n t r a l  D o m i n i c a n  Repu b l i c . 

Ph . D .  D i s s e r t a t i o n , D e p a r t m e n t  o f  G e o l o g y , 
N e w  Jer s e y . 

B u l l e n , R i p l e y 

U n pu b l i s h e d  
P r i n c eton , 

1 9 76a D i d  P a l e o l i t hi c ,  A r c h a i c  or Fo r m a t i v e  M a n  E n t e r  
the An t i l l e s  f r om F l o r i d a ?  A e t a s  d e l  X L I  C ongr e s o  
I n t e r n a c i on a l  d e  A m e r i c a n i s t as , M ex i c o , D . F .  
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1 97 6 b  The Precera m ic P e r i ods o f  F l or i d a  a nd t h e  Lesser 
A n t i l l e s . Proceedi ngs of t he F i rst Puerto R i c a n  
Sympo s i u m  on A r c h a e o l ogy 1 ( 1 ) : 9 - 2 4 . S a n  J u a n . 

Sutter l i n , Jacques 
1 9 5 4  L a  G � ol og i e  de l a  R � p u b l i q u e  D ' H a i t i  e t  S es 

Rapports A ve c  C e l le Des R �g i o n s  Voi s i n e s . M e mo i res D e  
L ' I ns t i t ut F r a nca i s e  D ' H a i t i  < 1 > . Port - a u - P r i n ce . 

C am p be l l ,  S a r a h  K .  
1 9 8 1  The D u w a m i s h  No . 1 S i te ,  A L o wer P u g e t  S o u n d  S h e l l  

M i dd e n . M s . o n  f i l e , I ns t i tute f o r  E n v i r o n m e n t a l  
S t ud i es , O f f i c e  of Pub l i c  A rc h a e o l og y , U n i vers i t y  of 
W a s h i ngton , S e a t t l e . 

C h a n la t t e  B a i k ,  L u i s  
1 9 87 Perso n a l  c o n vers a t i on w i t h  a u t h o r . U n i vers i t y  of 

Puerto R i c o , R i o  P i e d r a s  C am p u s . 

C r a btree , D o n a l d  E .  
1 9 72 A n  I n t rodu c t i o n  to t h e  Tec h n o l ogy of S tone Tools . 

Occas i o n a l  Papers o f  t h e  I da h o  S ta t e  U n i ve r s i t y  M u s e u m  
No . 2 8 .  I daho S t a t e  U n i v ers i t y , Poc a t e l l o . 

1 97 2 a  The C on e  Fracture P r i n c i p l e  a n d  t h e  M a n u facture o f  
L i t h i c  M a t er i al s . Teb i wa 1 5 ( 2 ) : 2 9 -4 2 . 

C r a btree , D o n a l d  E .  and E .  L .  D a v i s  
1 9 68 Exper i m e n t a l  M a n u f a c t u r e  o f  Wood e n  I mp l em e n t s  w i t h  

Tool s  o f  F l a ked Stone . S c i en c e  1 59 : 4 2 6 - 4 2 8 . 

C r u x e n t , Jose M .  
1 9 77 P e r s on a l  co m m u n i c a t i o n  w i t h  a u thor . S e v e n t h  

I n te r n a t i o n a l  C ongress for t h e  S t ud y  o f  t h e  
Preco l u m b i a n  C u l t u res o f  t h e  L e s s e r  A nt i l l es , C a ra c a s . 

C r u x e n t , Jose M .  a n d  I r v i n g  R o u s e  
1 9 5 9  A n  A rc h a e o l og i c a l  C h ronol ogy of V e n e z u e l a ,  Vo l . I I .  

S o ci a l  S c i ence Monographs , V I . P a n  A m e r i c a n  U n i on , 
Was h i ngton , D . C .  

1 9 6 1  A rgueo l ogi a C ro n o l 6 g i c a  d e  V e n e zu e l a , Vo l . I .  
Es t u d i os Monogr a f i c os , V I . Un i o n  Panamer i c a n a , 
W a s h i n gton , D . C .  

1 9 6 9 Ear l y  M a n  i n  the West I n d i es . S c i e n t i f i c  A m e r i c a n  
2 2 1 ( 5 ) : 42 - 5 2 . 
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D a v i s ,  Da v i d  
1 9 74a T h e  Jo l l y  Beach S it e . P r o c e e d i ngs of the F i f t h  

I n t e r n a t i o n a l  C o ngr e s s  f o r  t h e  S t u dy o f  t h e  
Preco l u m b i a n  C u l t u re s  o f  t h e  L e s s er A nt i l l e s , 
Ga i n e s v i l l e . 

1 9 7 4 b  S o m e  N o t e s  C on ce r n i n g  t h e  A r c h a i c  O c c u pa t i o n  of 
A n t i g u a . P r o c e e d i ngs of t h e  F i fth I n t e r n a t i o n a l  
C o ngres s  f o r  t h e  S t u dy o f  t h e  P r e co l u m b i a n  C u l t u res o f  
the L e s s e r  A nt i l les . G a i n e s v i l l e .  

1 9 76 A r c h a i c  S e t t l em e n t  a n d  R e s o u r c e  E x p l o i t a t i o n  i n  t h e  
L e s s e r  A n t i l l e s : Pr e l i m i n a r y  I n f o r m a t i o n  f r o m  A n t i g u a . 
Jou r n a l  o f  F i e l d  A r c h a e o l ogy 1 - 22 .  B o s t o n . 

1 9 82 A r c h a i c  S e t t l e m e n t  a n d  R e s o u rc e  E x p l o i t a t i o n  i n  t h e  
Les s e r  A n t i l l e s : Pre l i m i n a r y  I n f o r m a t i o n  f r o m  A n t i g u a . 
C a r i b b e a n  Jo u r n a l  o f  S c i e n c e  1 7  ( 1 - 4 > : 1 0 7 - 1 2 2 . 

D i s k  Ope r a t i n g  S ys te m  
1 9 8 3  V e r . 2 . 1 0 < DOS ) , M i c r o s o f t  C o r p . I n t er n a t i o n a l  

B u s i ne s s  M a c h i nes C o r p . B o c a  R a to n . 

D u e rd e n , J .  E .  
1 8 97 A b o r i g i n a l  I n d i a n  R e m a i n s  i n  Ja m a i ca . J o u r n a l  of 

t h e  I n s t i t u t e  of J a m a i c a  2 ( 4 ) : 1 - 52 . 

D u n n e l l ,  R o b e r t  C .  
1 9 7 1  Sys t e m a t i c s  i n  P r e h i s t o ry . The F r e e  P r e s s , N e w  

Y o r k . 

1 9 78 S t y l e  a n d  F u n c t i o n : A F u n d a m e n t a l  D i c h o to m y . 
A m e r i c a n  A n t iq u i ty 4 3 < 2 > : 1 9 2 - 2 0 2 . 

Feb l es D u e fi a s , Jorge 
1 9 82 Es t u d i o  Tipo l 6g i c o  y T e c n o l 6gico del M a t e r i a l  de 

P i e d r a  Ta l l ada del S i t i o  A rgu e o l 6g i c o  C a n i m a r  I ,  
M a t a n z a s ,  C u b a . Ed i t o r i a l  A c a d e m i a , L a  H a b a n a . 

F e w kes , J e s s e  W a l te r  
1 9 07 The A b o r ig i n e s of P o r t o  R i c o  and N e ighb o r i ng 

I s la n d s . B u re a u  o f  A m e r i c a n  E t h n o l o g y , 2 5 t h  A n n u a l  
Report , Wa s h i n g t o n , D . C .  

F o r d , J a m e s  A .  
1 9 6 9  A Compa r i s o n  o f  For m a t i ve C u l tu r e s  i n  t h e  A m e r i c a s . 

U n i t e d  S ta t e s  G o v e r n m e n t  P r i n t i ng O f f i c e , W a s h i n g ton , 
D . C .  
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F u r r a z o l a - Be r m ud e z , G u s tavo , C o n s t a n t ino M .  J u d o l e y , Ma r i n a 
S .  M i j a i l ovs kaya , Y u r i  S .  M i r o l i ubov , I van P .  Novo j a t s k y , 
A n t o n i o  Nuffez J i m e n e z  and Juan B .  S o l so n a  

1 9 64 Geologia d e  C u ba . Ed i tora d e l  C o ns e j o N ac i o n a l  d e  
Un i ve r s i da d es , La Habana . 

Genes t e ,  Je a n - M i c h e l  
1 9 8 5  A n a lys e  L i t h igue D ' I nd u s t r i es M o u s t e r i en n e s  d u  

Perigo r d : Une Appr oche Techn o l ogigue du C o m po r t e m e n t  
des G r o upes H u m a i ns au P a l e o l i t h igue Moye n . P h . D .  
D i s s e r t a t i on , U n i ve r s i t e  de Bordeaux I ,  B or d e au x , 
France . 

H a r r i n gton , M .  R .  
1 9 2 1  C u ba Before C o l u m b u s . M u s e u m  o f  the A m e r i c a n  

I nd i a n , H e y e  Founda t i o n , New York . 

H e i zer , Robert F .  a n d  John A .  G r a h a m  
1 9 68 A G u i de to F i eld Methods i n  Archaeo l ogy .  T h e  

Na t i on a l  P r e s s , P a l o  A l t o . 

H es s , H .  H .  
1 9 3 3  I nterpret a t i on of G e o l o g i cal and Geophys i c a l  

Observa t ions . Navy - P r i nceton G r a v i ty Exped i t i o n  to t h e  
West I n d i es i n  1 9 3 2 . U . S .  Navy , Hydrogr aph i c  O f f i c e . 

1 9 38 Gra v i ty A n o m a l i es a n d  I s l a n d  A r c  S t r u c t u r e  w i t h  
Par t i c u l a r  Refer ence t o  t h e  W e s t  I n d i e s . Procee d i ngs 
of t h e  A m e r i c a n  P h i l o s oph ic a l  S o c i ety 7 9 : 7 1 - 9 6 . 
P h i l adel ph i a . 

1 9 6 0  C a r i bbean R e s e a rc h  P r o j e c t : Progress R e p or t . 
B u l l e t i n  o f  t h e  G e o l ogi c a l  S o c i e ty o f  A m e r i ca 7 1 ( 3 ) : 
2 3 5 - 2 4 0 . New Y o r k . 

H es s , H .  H .  and J .  C .  M a x w e l l  
1 9 5 3  C a r i bbean R e s ea rch Proj e c t . B u l l e t i n  o f  t h e  

Geol og i c a l  S o c i e ty of A m e r i c a  6 4 : 1 - 6 . N e w  York . 

K h u do l e y , K .  M .  a n d  A .  A .  Meyerhoff 
1 97 1  P a l e ogeography a n d  G e o l og i c a l  H i s to r y  o f  t h e  

Greater A n t i l l e s . T h e  G e o l og i c a l  S o c iety o f  A m e r i c a /  
I n c . M e m o i r  1 2 9 . 

K o z l o w s k i , Janus z K .  

New York . 

1 97 3  I nd u s t r i a  L i t i c a  d e  " Ag u a s  Ve rdes " B a r a c o a , 
O r i e n t e , C u b a . Bo l e t i n  d e l  M u s e o  d e l  H o m b r e  D o m i n i ca n o  
3 : 3 0 0 - 3 0 9 . S a n t o  Do m i ngo . 

1 974 Precer a m i c  C u l t u r e s  i n  t h e  C a r ibbea n . U n i w e r s y t e t u  
Jag i e l l o n s k i ego , Kraco w . 
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1 9 7 5  L a s  I nd u s t r i a s  d e  l a  P i e d r a  T a l l a d a  d e  C u b a e n  e l  
C o n t e x t o  d e l  C a r i be . S e r i e  A r q u e o l 6 g i c a  N o . 5 .  
I ns t i t u to d e  C i e n c i a s  S oc i a l e s , A c a d e m i a  d e  C i e n c i a s d e  

C u b a , L a  H a ba n a . 

1 9 8 0  I n  S e a rc h  of t h e  E v o l u t i o n a r y  P a t t e r n  o f  t h e  
P r e c e r a m i c  C u l t u r es of t h e  C a r i b b ea n . B o l e t i n  d e l  
M u s e o  d e l  H o m b r e  D o m i n i c a n o  9 ( 1 3 > : 6 1 - 7 9 . S a n t o  

Do m i n g o . 

Ko z l o w s k i ,  J a n u s z K .  a n d  B o l e s l a w  G i n t e r  

1 9 7 3  Te c n i c a  d e  l a  T a l l a  y T ipo l og i a  d e  l o s  I n s t r u m e n t o s  
L i t i c o s . M u s e o  A n t ro p o l 6g i c o  M o n t a n e , La H a b a n a . 

K r i e ge r ,  H e rb e r t  W .  
1 9 2 9  T h e  A b o r i g i n e s  of t h e  A n c i e n t  I s l a n d  of H i s p a n i o l a . 

An n u a l  Repo r t , S m i t h s o n i a n I n s t i t u t i o n  4 7 3 - 5 0 6 . 
W a s h i n g t o n , D . C .  

1 9 3 1 a  A bo r i g i n a l  I n d i a n  P o t t e ry o f  t h e  D o m i n i c a n  
Repu b l i c . S m i t h s o n i a n I n s t i t u t i on B u l l e t i n  1 5 6 , 
W a s h i n gt o n , D . C .  

1 9 3 1 b  P r e h i s t o r i c  S a n t o  D o m i n g a n  K i tc h e n - M i d d e n s , 
C e m e t e r i es a n d  E a rt h w o r k s . E xp l o r a t i o n s  a n d  F i e l d  W o r k  
o f  t h e  S m i t h s on i a n I ns t i t u t i o n i n  1 9 3 0  1 4 5 - 1 5 6 . 
W a s h i n g t o n , D . C .  

1 9 3 2  C u l t u r e  S e q u e nc e s  i n  H a i t i . E x pl o r a t i o n s  a n d  F i e l d  
W o r k  o f  t h e  S m i t h s o n i a n  I ns t i t u t i on i n  1 9 3 1  1 1 3 - 1 2 4 . 
Wa s h i n g t o n , D . C .  

1 9 3 3  T h e  E a r l y  I n d i a n  C u l t u re s  o f  C u b a . Expl o r a t i o n s  
a n d  F i e l d  W o r k  o f  t h e  S m i t hs o n i a n  I n s t i t u t i o n  i n  1 9 3 2  
4 9 - 5 2 . W a s h i n g t o n , D . C .  

L a r i c k  I I I ,  R o y  R a l p h  
1 9 8 3  T h e  C i r c u l a t i o n  o f  S o l u t r e a n  Fo l i a t e  P o i n t  C h e r t s : 

Res i d e n t i a l  M o b i l i ty i n  t h e  P e r i g o r d . P h . D .  
D i s s e r t a t i o n , G r a d u a t e  S c h o o l  o f  The S t a t e  U n i v e r s i t y  
o f  N e w  Y o r k , B i n g h a m t o n . 

L o v e n , S ve n  
1 9 3 1  S to n e  D a r t  P o i n t s  f r o m  t h e  D i s t r i c t  o f  O l d  H a r b o u r  

( Ja m a i c a ) .  R e v i s t a  d e l  I n s t i t u to d e  E t n o l o g i a  d e  l a  

U n i v e r s i d a d  Na c i o n a l d e  T u c u m a n  2 : 1 3 3 - 1 3 8 . 

M a r t i n - K a y e , P .  H .  A .  
1 9 6 9  A S u m m a r y  o f  the G e o l og y  o f  t h e L e s s e r  A nt i l l es . 

O v e r s e a s  G e o l ogy a n d M i n e r a l R e s o u r c e s  1 0 < 2 > : 1 7 2 - 2 0 6 . 
L o n d o n . 
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M a s on , O t i s  T .  
1 8 77 The L a t i m e r  C o l l ec t i o n  o f  A n t iqu i t i e s f r o m  Porto 

R i co i n  t h e  N a t i o n a l  M u s e u m  at W a s h i ngt o n , D . C .  The 
S m i t h s o n i a n  R e po r t  f o r  1 8 7 6 : 3 7 2 - 3 9 3 . G o v e r n m e n t  
Pr i n t i n g  O f f ic e ,  W a s h i ng t o n , D . C .  

M a t t s on , P e t e r  H .  
1 9 60 G e o l o g y  o f  t h e  M a y a g il e z  A re a , P u e r t o  R i c o . 

Bu l l e t i n  of t h e  Geol ogi c a l  S o c i ety o f  A m e r i c a  7 1 : 3 1 9 -
3 6 2 . N e w  York . 

Moore , C l a r k  
1 9 8 2  I n v e s t i g a t i on o f  P r e c er a m i c  S i t e s  o n  I l e  a V a che , 

H a i t i . The F l o r i d a  A n t h r opo l og i s t  3 5 : 1 8 6 - 1 9 9 . 

M ov i us , J r . ,  Ha l l a m L . , N i ch o l a s C .  D a v i d , H a r v e y  M .  
B r i c ker a n d  R .  B e r l e  C l a y  

1 9 6 8  The A n a l ys i s  o f  C e r t a i n  M a j o r  C l a s s es o f  Upper 
P a l e o l i t h i c  Too l s . A m e r i c a n  S c h ool o f  P r e h i s t o r i c  
R e s ea rc h ,  B u l l e t i n  No . 2 6 . P e a b o d y  M u s eu m ,  H a r v a r d  
Un i v er s i ty , C a m b r i d ge , Mas s a c h u s s e t t s . 

Ode l l , G .  H .  
1 9 75 M i c r o w e a r  i n  P e r s p ec t i v e : A S ym p a t h e t i c  R e s p o n s e  t o  

L .  H .  K e e l e y . W o r l d  A rc h a e o logy 7 : 2 2 6 - 2 4 0 . 

1 9 80 T o w a r d s  a More B e h a v i o u r a l  A p p r o a c h  to 
A r c h a eo l o g i c a l  Li t h i c  C on c e n t r a t i o n s . A m e r i c a n  
A n t i q u i t y  4 5 ( 3 ) : 40 4  4 3 1 . 

O r tega , E l p i d i o  a n d  Jose G u e r r e r o  
1 9 8 1  E s t u d i o  d e  C u a tro N u e v o s  S i t ios P a l e o a r c a i cos d e  l a  

I s l a  d e  S a n t o  D o m i ngo . E d i to r a  T al l e r , S a n t o D o m i ngo . 

O s good , C o r ne l i u s  
1 9 42 T h e  C i boney C u l t u r e  of C ayo R e d o n d o ,  C u b a . Y a l e  

Un i ve r s i t y  P u b l i c a ti o n s  i n  A n t h r o p o l o g y , No . 2 5 ,  N e w  
H a v e n . 

P a n te l , A g a m e m non G u s  
1 9 7 6 a  C e rr i l l o  C o m p l e x : A n  A c e r a m i c  S i t e ,  S o u t h w e s t e r n  

C o a s t  of P u e r t o  R i co . P r o g r e s s  R e p o r t . A e t a s  d e l  X L I 
Co ngr e s o  I n t e r n a c i o n a l  d e  A m er i c a n i s t a s  3 : 6 9 0 - 6 9 2 . 
M e x ic o , D . F .  

1 9 7 6 b  E x c av a t i o n s  at the P r e c er a m i c  C e rr i l l o  S i t e , 
P u e r t o  R ic o . P r o ce e d i ngs of t h e  S ix t h  I n te r n a t i o n a  
Co ngr e s s  for t h e  S tQQy_of t h e  P r e co l u m b i a n  C u l t u r es of 
the L e s s e r  A n t i l l e s  2 6 9 - 2 7 1 . G a i ne s v i l l e . 
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1 9 7 6 c  P r o g r e s s  R e po r t  a n d  A n a l ys i s , Ba r r e r a - Mo r d a n  
C o m p l e x , A z u a , Do m i n i c a n  R e p u b l i c . P r o c e e d i ngs o f  t h e  
S i x t h  I n t e r n a t i o n a l  C o ngr e s s  f o r  t h e  S t u d y  o f  t h e  
P r e co l u m b i a n  C u l t u r e s  o f  t h e  L e s s e r  A n t i l l e s 2 5 3 - 2 5 7 . 
G a i n es v i l l e . 

1 97 7 a  A R e e xa m i n a t i o n  o f  L i t h i c  A s s e m b l a ge s  o f  W e s t e r n  
H i s p an i o l a . P a p e r  p re s e n t e d  a t  V I I  I n t e r n a t i o n a l  
C o n g r e s s  f o r  t h e  S t u d y  o f  t h e  P r e c o l u m b i a n  C u l t u r e s  o f  

t h e  L e s s e r  A n t i l l es , C a r a ca s . 

1 9 77b P r o g r e s s  R ep o r t  a n d  A n a l ys i s : B a r r e r a  M o r d a n  
C o m p l e x ;  A z u a , D o m i n i c a n  R e p u b l i c . R e v i s ta D o m i n i c a n a  
d e  A n t r opo l og i a  e H i s t o r i a  5 ( 5 - 7 > : 1 6 1 - 1 8 7 .  

1 9 8 3  O r i g e ne s  y D e f i n i c i o n e s  d e  l a  C u l t u r a  T a i n a : S u s  
A n t e c e d e n t e s  T e c no l 6g i co s  e n  e l  P r e c e r a m i c o . A e t a s  d e : 

L a s  C u l t u r a s  d e  A m e r i c a  e n  l a  Epo c a  d e l  D e s c u b r i m i e n t o ,  
S e m i n a r i o  S o b r e  l a  S i t u a c i 6 n  d e  l a  I n v e s t i ga c i 6 n d e  l a  

C u l t u r a  T a i n a 7 - 1 4 ,  M a d r i d . 

P e t i t j e a n  R o g e t , H e n r i  

1 9 7 6  U n  P r e c er a m i co d e  M a r t i n i c a . B o l e t i n  d e l  M u s e o d e l  

H o m b r e  D o m i n i c a n o  7 : 1 8 0 - 1 9 0 . S a nt o  D o m i n g o . 

P i c6 ,  R a f a e l  
1 9 7 4  T h e  G e ography o f  P u e r t o  R i c o . A l d i n e  P u b l i s h i n g , 

C h i c ag o . 

P i k e , D o r o t h y  W .  a n d  A .  G u s  P a n t e l  
1 9 74 T h e  F i rs t  F l i n t  W o r k s i te F o u n d  i n  P u e r t o  R ic o . 

P r o c e e d i ngs o f  the F i f t h  I n t e r n a t i o n a l  C on g r e s s  f o r  t h e  
S t u d y  o f  P r e co l u m b i a n  C u l t u r e s  o f  t h e  L e s s e r  A n t i l l es 
1 4 0 - 1 4 2 . G a i n e s v i l l e . 

R a i n e y , F r o e l i c h  G .  
1 9 3 5  A N e w  P re h i s t or i c  C u l t u r e  i n  P u e r t o  R i co . 

Pro c e e d i n gs of the N a t i o n a l  A c a d e m y  o f  S c i e n c e s  2 1 : 1 2 -
1 6 . N e w  Y o r k . 

1 9 4 0  P o r t o  R i c a n  A rc h a e o l ogy . S c i en t i f i c  S u r v e y  o f  
Po r t o  R i c o  a n d  t he V i rg i n  I s l a n d s  1 8 ( 1 ) .  N e w  Y o r k  
A c a d e m y  o f  S c i e n ces , N e w  Y o r k . 

1 9 4 1  E x c a v a t i o n s  i n  t h e  F t . L i be r t e  Regi o n ,  H a i t i . Y a l e  

U n i v e r s i t y  P u b l i c a t i o n s  i n  A n t h r o p o l o g y , N o . 2 3 , N e w  

H a v e n . 
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R o o bo l , M .  J .  a n d  J .  W .  L e e  
1 9 7 6  P e t r o g r a p h y  a n d  S o u r c e  of S o m e  A r a w a k  R o c k  

A r t i f a c t s  f ro m  J a m a i c a . P r o c ee d i ngs of t h e  S i x t h  
I nt e r n at i o n a l C ongre s s  f o r  t h e  S t u dy of t h e  
Prec o l u m b i a n  C u l t u r e s  o f  t h e  L e s s e r  A n t i l l es 3 0 4 - 3 1 3 . 
G a i n es v i l l e . 

R o u m a i n ,  J a c q u e s  
1 9 4 3  L ' O u t i l l ag e  L i t h i q u e  d e s  C i b o n e y  D ' Ha i t i . 

d u  B u r e a u  D ' E t h n o l ogie d e  la R epu b l igue D ' H a i t i  
P o r t - a u - P r i nce . 

R o us e ,  I r v i n g  

B u l l e t i n  
2 2 - 2 7 . 

1 9 3 9  P r eh i s t ory i n  H a i t i . Y a l e  U n i v e r s i t y  P u b l i c a t i o n s  
i n  A n t h r o p o l o g y , No . 2 1 , N e w  H a ve n . 

1 9 4 1  C u l t u r e  o f  the Ft . L i b e r t e  R eg i o n ,  Ha i t i . Y a l e  
Un i v e r s i t y  P u b l i c a t i o n s  i n  A n t h ropo l o g y , N o . 2 3 , N e w  
H a ven . 

1 9 4 2 a  A rc h a e o l ogy of t h e  M a n i a b6n H i l l s ,  C u b a . Y a l e  
U n i v e r s i t y  Pu b l i c a t i on s  i n  A n t h r o p o l og y , N o . 2 6 , N e w  
H a v e n . 

1 9 4 2b F l i n t  Too l s  of t h e  W e s t  I n d ie s . P r o c ee d i ngs of 
the Eigh th A m e r i c a n  S c i ent i f i c  C o ngress 2 : 2 2 9 . 
Was h i n g to n , D . C .  

1 9 4 7  C i b o n e y  A r t i fa c t s  f r o m  I l e A V a c h e , H a i t i . 
Bu l l e t i n  du B u r e a u  D ' E t h n o l og i e  d e  l a  R epu b l igue 
D ' H a i t i  Part I :  M a r s , 1 9 47 : 1 6 - 2 1 . P or t - a u - P r i n ce . 

1 9 47a C i bo n e y  A r t i fa c t s  f r o m  I l e A V a c h e , H a i t i . 
B u l l e t i n  du B u r e a u  D ' E t h n o l ogie d e  la R e p u b l i gue 
D ' H a i t i  P a r t  I I :  J u i l l e t , 1 9 47 : 2 ( 3 ) : 6 1 - 6 6 . P o r t - a u ­
P r i n c e . 

1 9 5 2  P o r t o  R i c a n  P r e h i s tory : E x c a v a t i o n s  i n  t h e  
I n t e r i o r , S o u t h  a n d  Ea s t ;  C h ro n o l og i c a l I mp l i c a t i o n s . 
S c i e n t i f i c  S u r v e y  of P o r t o  R i co a n d  t h e  V i r g i n  I s l a n d s  
1 8 < 4 > . New Y o r k  A c ad e m y  of S c i e n ces , N e w  Y o r k . 

1 9 5 3  T h e  C i rcu m - C a r i b b e a n  T h e o r y ,  A n  A r c h eo l o g i c a l  Te s t . 
A m e r i c a n  A n t h r opo log i s t  5 5 : 1 8 8  2 0 0 . 

1 9 6 6  Pa l e o  a n d  Mes o - I n d i a n  of t h e  C a r i b b e a n  A r e a . 
Q u a r t e n a r i a  8 : 1 2 5 - 1 3 1 . R o m a . 

S a c k e t t , J a m e s  R .  
1 9 8 2  A p p r o a c h e s  to S t y l e  i r. L i t h i c  A r c h a eo l o g y . 

of A n t h ropo l ogi c a l  A r c h a e o l ogy 1 ( 1 ) : 5 9 - 1 1 2 . 

1 8 8 

Jour n a l  



1 9 8 5  S t y l e  and E t h n i c i t y  i n  t h e  Ka l a h a r i : A R e p l y  t o  
W i es s ne r . A m e r i c an A n t iqu i ty 5 0 ( 1 ) : 1 5 4 - 1 5 9 .  

1 9 8 6  I s oc h r e s t i s m  and S t y l e : A C l a r i f i c a t i o n . J o u r n a l  
o f  A n t h ropo l og i c a l A r c h a e o l ogy 5 ( 3 ) : 2 6 6 - 2 7 7 . 

S a n o j a O b e d i e n t e , M a r i o  
1 9 8 0  L o s  R ec o l ect ores T e m p r a n o s  d e l  G o l fo d e  Pa r i a ,  

Es t a d o  d e  S u c r e , V e n e z ue l a . P r o c e e d i n q s  o f  t h e  Eigh t h  
I nt e r n a t i on a l  C o ngr e s s  f o r  the S tudy o f  t h e  
Preco l u m b i a n  C u l t u r es o f  t h e  L e s s e r  A n t i l l e s  1 3 9 - 1 5 1 , 
Tempe . 

1 9 8 4  La I n f e r e n c i a  en l a  A r q u e o l o g i a  S oc i a l . B o l e t i n  d e  
A n t r opo l oq i a  A m e r i c a n a  1 0 : 3 5 - 4 4 . M e x i c o , D . F .  

1 9 8 5  La For m a c i 6 n  de C a z a d o r es R e c o l e c t o r e s  e n  
V e ne z u e l a . 
V e n e z u e l a . 

M s . i n  p o s s es s i o n  o f  a u t h o r , C a r ac a s , 

1 9 8 6 a  C a r a c t e r i s t i ca s  Es t r u c t u r a l e s  Y P r oce s a l e s d e  l a  
D i s o l u c i 6 n  d e  l a s  F o r m a s  C a z a d o r a s  R e c o l e c t o r a s  en e l  
Noreste d e  V e n e z u e l a . P a p e r  p r e s e n t e d  at t h e  W o r l d  
A r c h a e o l o g i c a l  C o n g res s , S o u t h h a m p t o n , U n i te d  K i n g d o m . 

1 9 8 6 b  L o s  P r i m er o s  H a b i t a n t e s  H a s t a  e l  C u a r t o  M i l en i o  
A n t e s  d e  C r is t o : V e n e z u e l a , N o r t e  d e  S u r  A m er i c a , L a s  
An t i l l a s  y S u r  d e  A m e r i c a  C e n t r a l . H i s t o r i a  C i e n t i f i ca 
y C u l t u r a l  d e  l a  H u m a n i d a d , V o l . I .  U N E S C O ,  P a r i s , i n  
pres s . 

S e m e no v , S .  A .  
1 9 70 Pre h i s t o r i c  T e c h n o l ogY-. T r a n s l a t e d  by M .  W .  

Thomp s o n . A d a m s  and Dart , B a t h . 

S ta t g r ap h i c s  
1 9 8 6  V e r . 2 . 0  < S t a t i s t i c a l  G r a p h i c s  S y s t em ) . S TS C  I n c . 

S ta t i s t i c a l  A n a l y s i s  S y s t e m  
1 9 8 6  < S A S ) R e l e a s e  5 .  S A S  I ns t i t u e , I n c .  C ar y ,  N or t h  

C a r o l i n a . 

S te w a r d , J u l i a n  H .  
1 9 47 A m e r i c a n  C u l t ure H i s t or y . 

A n t h r opol ogy 3 < 2 > : 8 5 - 1 0 7 .  
S ou t h w e s t e r n  J o u r n a l  o f  

1 9 55 The C on c e p t  a n d  M e t h od of C u l t u r a l  E c o l o g y . I n  
The ory o f  C u l t u r a l  C h a nge . U n i v e rs i t y o f  I l l i n o i s  
P r e s s , C h a m p a g n e . 
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S t e w a rd . J u l i a n  H .  ( ed i t o r ) 
1 9 4 8  H a n d b o o k  o f  S o u t h  A m e r i c a n  I nd i a n s . B u l l e t i n  1 4 3 ,  

B u r e a u  o f  A m e r i c a n  Et h n o l ogy , 4 .  W a s h i n g t o n , D . C .  

S t e wa r d , J u l i a n  H .  a n d  Lo u i s  C .  F a r o n  
1 9 5 9  N a t i v e  Peopl es o f  S o u t h  A m e r i c a . M c G r aw - Hi l l , N e w  

York . 

S w a n s on , Jr . ,  E a r l  H .  ( ed i to r ) 
1 97 5  L i t h ic Tec h n o l ogy : M a k i n g  a n d  U s i ng S t o n e  T o o l s . 

M o u t o n  P u b l i s h e r s , The H a g u e , P a r i s . 

V e g a , B e r n a rd o  
1 9 7 1 - 7 2 D e s c u b r i m i en t o  d e  l a  A c t u a l  L oc a l i z a c i 6n d e l  

Un i c o  Zem i d e  A l god6n A n t i l l an o  A u n  E x i s te n t e . R e v i s t a  
Dom i n i c a n a  d e  Arg u e o l og i a  y A n t r opo l og i a  2 < 2 - 3 ) : 8 8 -
1 1 0 . 

Ve l 6 z  Magg i ol o ,  M a r c i o  
1 9 7 1 - 7 2  Las A n t i l l as P r e c o l o m b i n a s : Ec o l og i a  y 

P o b l a c i 6 n . R e v i s ta D o m i n i c a n a  d e  Argu e o l og i a  y 
A n t ropo l og i a  2 < 2 - 3 ) : 1 6 5 - 1 6 9 . 

1 97 6  Med i o a m b i e n t e  y A daptac i 6 n  H um a n a  e n  l a  P re h i s to r i a  
d e  S a n t o  Dom i ngo . T o rn o  1 ,  C o l ec c i 6 n  H i s t o r i a  y 
S oc i ed ad N o . 2 4 . Ed i t ora d e  l a  U n i v e r s i d a d  A u t 6noma , 
S a n t o  D o m i n g o . 

1 9 8 0  L a s  S o c i ed a d e s  Arc a i c a s  d e  S a n t o  Dom i ngo . E d i t o r a  
Ta l l er , S a n t o  D o m i n g o . 

1 9 8 4  L a  A r q u e o l og i a  d e  l a  V i d a  C o t i d i a n a : M a t i c e s , 
H i s t o r i a  y D i f e r e n c i a s . B o le t i n  d e  An tropo l og i a  
A m e r i c a n a  1 0 : 5 - 2 2 . M e x i c o , D . F .  

V e l 6 z  M a gg i o l o , M a r c i o  a n d  E l p i d i o  O r tega 
1 9 7 3  E l  P r e c er a m i co d e  S a n t o  D o m i ngo, N u e v o s  Luga re s ,  v 

s u  P o s i b l e  R e l a c i6n c o n  O t r o s  P u n tos d e l  Area 
A n t i l l a n a . P a p e l e s  Oc a s i o n a l e s : 1 ,  M u s eo d e l  H o m br e  
Do m i n i c an o , S a n t o  D o m i n g o . 

1 9 76 The P r e c e r a m i c  o f  t h e  D o m i n i c a n  R ep u b l i c : S om e  N e w  
F i nd s  a n d  T h e i r  P os s i b l e  R e l a t i o n s h i p s . P r o c e e d i ngs o f  
t h e  F i rs t  P u e r t o  R i c a n  S ympo s i u m  o n  A r c h a e o l ogy 
1 ( 1 ) : 1 47 - 2 0 1 . S a n  J u a n . 

V e l 6 z  Mag g i ol o ,  M a r c i o ,  I r a i d a  V a r g a s , M a r i o  S a no j a  
O be d i en te and F e r n a n d o  L u n a  C a l de r 6 n  

1 9 7 6  A rgu e o l og i a  d e  Y u m a . T a l l er ,  R ep u b l i c a  D o m i n i ca n a . 
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W e y l , R i c h a r d 
1 9 6 6  G e o l o g i e  D e r  A n t i l l e n . G e b r li d e r b o r n t r a e g e r , 

Be r l i n - N i k o l a s s e e . 

W h e t t e n , J o h n  T .  
1 9 6 6  G e o l o gy of S t . C r o i x ,  U .  S .  V i r g i n  I s l a n d s . The 

G e o l og i c a l  S o c i ety of A m e r i c a , I n c .  M e m o i r  9 8 . N e w  
Y o r k . 

W i e s s n e r , P o l l y  
1 9 8 3  S t y l e  a n d  S o c i a l  I n f o r m a t i o n  i n  K a l a h a r i  S a n  

Pro j e c t i l e  P o i n t s . A m e r i c a n  A n t i qu i ty 4 8 ( 2 ) : 2 5 3 - 2 7 6 . 

1 9 8 5  S t y l e  or I s oc h r e s t i c  V a r i a t i o n ?  A R e p l y  to S a c k e t t . 
A m e r i c a n  A n t iq u i ty 5 0 < 1 > : 1 6 0 - 1 6 6 . 

W o o d r i ng , W e n d e l l  P . , J o h n S .  B r o w n  and W i l b u r  S .  B u r b a n k  
1 9 2 4  G e o l ogy o f  the R ep u b l i c  o f  H a i t i . T h e  Lord 

Ba l t i m o r e  P r e s s , B a l t i m ore . 

W y l i e ,  H e n r y  G .  
1 9 75 T o o l  M i c r o w e a r  a n d  F u n c t i o n a l  T y p e s  f r o m  H o g u p  

C a v e , U t a h . T e b i w a 1 7 ( 2 ) : 1 - 3 1 . 

1 9 1  



A P P E N D I X E S  
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A PP E N D I X  A 

C o d i f i c a t i o n of R a w  D a t a  

1 9 3 



S a m p l e  u n i v e r s e  o f  prec o l u m b i a n f l a k e d  s t o n e  m a t e r i a l s  f r om 

G r e a t e r  A n t i l l ea n  a r c h a eo l o g i c a l  s i t e s . Ta b l e  s h o w s  modes 

for each a r t i fact . D i m e n s i o n s  1 - 5  are p r e s e n t e d  a s  

i n d e pe n d e n t  c o l u m n s  a n d  D i m e n s i on s  6 - 1 5  a s  t h e  c o d e d  s t r i n g  

o f  ten d i g i t s . 

S A  S 

O B S  1 S L E C H E R 1  S I Z E  I NC L U G H A I I\  C L A S S  

1 1 2 2 1 2 C 1 3 2 1 1 0 C a O  

2 1 3 1 2 3 1 6 S 9 l l 'i S S S  

3 1 2 2 a 2 0 3 3 1 1 1 C C C C  

4 1 2 1 2 3 C G a 0 1 9 1 3 2 3  

5 l 2 2 1 2 2 S S 'i 9 S 9 S 'J S  

6 1 2 1 c 1 C S S 9 'i <; <; <; <; <; 

7 1 2 2 0 3 'i S S 9 S S S 9 S S  

8 1 2 1 a 2 a C 3 2 0 0 C C a O  

9 2 2 1 1 2 2 9 3 1 1 1 a o a a  

1 a  2 2 1 3 2 <; <; 4 2 9 9 1 1 9 9  

1 1 2 1 2 1 1 2 S 9 'i 9 S 9 S S S 

1 2  2 2 1 1 2 1 S S S 9 S S 9 S S  

1 3  2 2 1 1 3 4 6 4 2 3 4 0 C G C  

1 4  2 2 1 0 2 1 4 4 2 3 1 a a o a  

1 5  2 1 1 0 1 3 6 4 2 2 2 0 C O C  

1 6  2 1 1 1 1 4 6 4 2 3 9 a o o o  

1 7  2 1 1 1 1 4 f 4 2 2 S a C O O  

1 8  2 2 1 2 2 3 6 4 2 3 20 o a o 

1 9 2 2 1 1 2 0 4 4 2 3 1 1 4 3 3  

2 0  2 2 1 a 1 a 0 2 2 2 9 0 0 C O  

2 1  2 2 1 0 2 0 4 4 2 3 1 0 0 a o 

2 2  2 1 1 a 1 3 1 0 0 1 1 1 4 2 3  

2 3  2 2 1 1 2 O C a 0 0 0 2 4 3 2 

2 4  2 2 1 1 2 0 1 a a 1 9 1 1 1 2 

2 5  2 1 2 1 l a 1 0 0 1 1 a C O O 

2 6  2 2 2 1 2 a s S 0 9 9 13 1 3 

2 7  2 1 2 1 1 2 0 c o a a 1 4 3 2  

2 8  2 1 2 0 l 2 S S C 9 9 a O a O  

2 9 6 4 1 a 2 3 1 0 a 1 1 1 3 1 4  

3 a  6 3 1 2 2 3 6 4 2 3 S O O a C  

3 1  6 4 1 1 2 9 6 4 2 3 9 0 0 0 0  

3 2  6 4 9 2 3 O 'i 9 'i 9 S S 'l S S 

3 3  6 4 1 1 2 9 1 0 0 1 1 1 4 1 2 

3 4  6 4 1 0 1 2 6 4 2 1 1 0 0 0 a  

3 5  6 4 1 1 2 'i6 4 2 3 1 0 0 0 C 

3 6 6 <; g 1 1 O S S 9 9 <; <; <; <; <;  

3 7 6 3 1 l l 2 S 9 l 'i S <.i '.I S 9  

3 8  6 4 1 0 1 S 1 0 0 1 1 0 a a c 

]<l 6 4 l 0 1 9 3 1 0 1 1 0 0 a G  

4 0 6 4 1 1 l C S 'i 'i c:l c:lC O O C  

4 1  6 4 l l 1 S S 9 'i 9 9 C C O O  

1, 2  6 '• 1 1 l C 'i 'l '.l S % 0 0 0  
4 3  6 4 1 2 1 3 1 0 0 1 1 0 G C O  
4 4  6 4 1 1 1 3 1 0 0 1 1 0 0 0 0  

4 5  6 4 1 1 2 <; l 9 9 1 1 0 G O O 

4 6  3 2 2 1 2 0 0 3 2 1 1 1 1 1 1  

4 7  3 2 2 1 2 0 4 3 2 1 1 1 1 1 1  

4 8  3 2 2 2 3 0 1 1 1 1 1 3 1 1 2  

4 9  3 1 2 1 l 0 4 3 2 1 1 3 1 1 1 

5 0  3 2 2 2 3 0 3 'i 'i 1 1 2 I l l  

5 1  3 1 2 1 1 0 0 9 1 9 1 2 4 3 2 

'5 2  3 I 2 1 1 0 0 3 2 1 1 3 4 3 2  

5 3  3 2 2 1 l 0 4 3 2 1 1 2 1 1 1 

5 4  3 2 2 2 0 3 3 2 1 1 3 1 1 2 
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S A S  
C B S  I S L E  C H E R T S I Z E  l t\ C L U  G R A H  C L A S S  

5 5  3 2 1 3 2 3 6 1 1 1 1 0 0 0 0  
5 6  3 2 1 3 2 4 I a 0 1 1 0 0 0 a  
5 7  3 2 2 1 2 2 6 3 2 1 1 0 0 0 C  
5 8  3 2 2 2 2 0 4 3 2 1 1 3 1 1 2 
5 9  3 2 1 1 2 0 4 3 2 1 1 2 1 2 2 
6 0 3 1 2 2 1 1 S <; <; <; <; <; <; <; c;  
6 1  3 1 1 1 1 a 4 3 2 2 1 1 1 1 2  
6 2  3 2 1 1 1 a 4 3 1 1 1 2 1 1 2 
6 3  3 1 1 1 1 a 4 3 1 1 1 1 1 1 1 
6 4  3 1 2 1 1 0 4 1 1 1 1 0 a o o 
6 5  3 1 2 1 1 0 4 3 2 1 1 0 0 0 0 
6 6  3 2 2 2 2 a 1 3 2 1 1 3 1 1 2  
6 7  3 1 1 3 1 0 4 1 2 1 1 S 9 9 'i  
6 8  3 1 1 2 1 a 1 3 1 1 1 2 1 2 1  
6 9  3 1 1 2 1 a 4 3 2 1 1 2 1 1 2  
7 0  3 1 2 2 1 1 4 1 2 l l O C a o  
7 1  3 2 2 2 2 a 4 3 2 2 1 1 1 1 1  
7 2  3 1 2 0 1 0 4 3 1 1 1 2 1 1 2 73 3 1 2 1 1 0 4 1 2 2 1 3 1 1 1 
7 4  3 2 2 1 2 a 4 3 2 1 1 C C a o  
7 5  3 2 2 2 1 o o a a a o 3 2 2 3  7 6  3 1 2 a 1 0 1 3 2 1 1 1 1 1 2  n 3 l 2 1 1 0 4 3 2 1 1 1 1 1 3  
7 8  3 1 2 1 l 2 1 0 a  1 1 3 4 1 2 
7 9 3 2 1 1 2 1 4 3 2 1 1 a C O C 
8 0  3 1 2 1 1 2 1 3 1 1 1 2 1 1 2  
8 1  3 2 2 1 3 0 4 1 2 2 1 a o o a  8 2  3 2 2 l 2 0 1 3 2 1 1 1 1 1 2 
8 3  3 1 2 1 2 0 4 3 2 1 1 2 1 1 2  
8 4  3 1 2 a 1 0 1 4 2 S 9 a G O C  
8 5  3 2 2 1 3 0 1 3 1 1 1 3 1 1 2 
8 6  3 l 2 1 1 0 4 3 2 1 1 a a a o  
8 7  3 1 2 a 1 a a o o 1 9 3 3 2 1  
8 8  3 2 1 1 2 a C 3 1 1 1 2 2 1 1  
8 9  3 2 2 1 1 a 0 3 2 1 1 0 0 0 0  
9 a  3 1 2 1 1 a 4 3 1 1 1 C O O C  
9 1  3 2 2 1 3 0 4 3 2 1 1 2 1 1 1  
9 2  3 2 1 1 2 0 4 3 1 1 1 C C C C  
9 3  3 1 2 1 1 a a 3 1 1 0 3 1 2 1  
'i 4  3 1 2 1 1 0 4 3 2 1 1 C C a O  
9 5  3 2 1 1 2 a 4 3 2 1 1 2 1 1 2 
'i 6  3 2 1 1 2 a 4 3 2 1 1<3 S 9 'i  
97 3 2 1 1 2 a 3 2 1 1 1 C C O C 
9 8  3 2 1 1 2 a 4 3 1 1 1 0 G O a  
9 9  3 2 1 l 2 a C 3 1 1 9 1 3 1 1  

1 a o  3 1 2 a 1 a S 3 2 9 <J a O O C  
1 0 1  3 2 2 1 1 a 4 1 2 1 1 a o a a  
l a 2  3 1 l 1 1 0 0 3 1 1 1 a a a c  
1 a 3 3 2 1 2 2 a 3 1 2 1 l a C a C  
1 0 4  3 1 2 1 1 O S 'i 'i 'i <J a c a a  
1 0 5 3 1 2 1 1 0 4 1 2 1 1 % 9 <; 
1 a 6  3 1 2 2 1 1 <; 9 <; 1 1 a O C O  
1 a 7  J 2 1 0 2 0 3 1 2 1 1 0 G O C  
1 0 8  3 2 1 2 2 C S <JZ 'i 9 C C a O  
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S A S  

O B S  I S L E  C H E R T  S I Z E  1 1\ C L U  G R A i t.  C L A S S  
1 0 9  3 1 2 1 1 C 4 3 1 1 1 0 C O C  
1 1 0  3 2 1 0 2 O <.i .., 9 'i 9 0 C C C  
1 1 1  3 1 1 1 1 0 3 0 0 1 1 0 0 0 0  
1 1 2  3 2 1 c 1 C 4 1 2 1 1 C C O C  
1 1 3 3 2 1 l 3 2 3 1 1 1 1 0 C O C  
1 1 4 3 l 2 1 1 C 4 1 2 1 1 0 C O O  
1 1 5  3 1 2 l 1 0 3 3 2 1 1 0 C O C  
1 1 6 3 2 l 1 2 1 't 1 2 1 1 0 C O C  
1 1 7 3 2 1 l 2 1 4 1 2 1 1 C O O O  

u a  3 2 1 1 2 C 5 1 2 2 1 0 C C G  

1 1 9 3 l 2 1 1 O S S <:l 9 9 G C O C  
1 2 0  3 2 1 1 2 2 3 3 l l l C C C C  
1 2 1  3 2 1 1 2 C 4 3 2 1 1 0 C C C  
1 2 2 .3 1 1 2 l C 4 3 1 1 1 0 C C C  
1 2 3  3 1 1 1 1 O G 3 2 ' H O C C C  

1 2 4  3 2 l 1 2 0 4 3 1 1 1 C C O C  
1 2 5  3 2 1 2 2 3 1 2 1 1 1 C C O C  
1 2 6 3 2 1 1 2 C 4 3 1 1 1 0 C C C  
1 2 7  3 2 1 2 1 C 4 3 1 1 1 0 C O O  
1 2 8  3 2 1 2 1 C 4 3 2 1 1 C CC C 
1 2 9 3 2 1 1 2 0 4 3 1 1 1 0 0 C C  

1 3 0  3 2 1 1 1 C C 3 .2 1 1 C C C C  
1 3 1 3 l 2 2 1 0 4 3 1 1 1 0 0 0 0  
1 3 2  3 2 1 1 2 0 4 : H  1 1 C C O C  
1 3 3  3 2 1 1 2 C 3 3 11 1 C O O C  
1 3 4  3 2 1 1 1 0 4 3 1 1 1 C O O C  
1 3 5  3 2 1 1 2 c 1 1 1 1 1 0 0 0 0  
1 3 6  3 2 1 2 2 C 3 3 2 1 1 0 C O C  

1 3 7  3 1 2 c 1 C 3 1 2 1 1C C O C  
1 3 8  3 2 1 c 1 C 3 3 2 1 1 0 C O C  
1 3 9  3 2 1 l 2 1 4 3 2 l l O C C C  
1 4 0  3 2 1 c 2 C 4 32 1 1 0 C O C  
1 4 1  3 2 1 1 2 C 3 3 2 1 1 C O O C  
1 42 3 2 1 2 2 0 3 3 1 1 1 0 C C C  
1 4 3  3 2 1 2 2 0 4 3 1 1 1 0 0 0 0  
l 'i -1  3 2 1 l 1 C 'i 9 'i S 9 C O O O  
1 4 5  3 2 1 1 1 O S S 'i 'i 9 0 C O C  
1 46 3 2 l 1 2 2 S C C 9 9 0 C O C  
1 4 7  3 1 2 2 1 C 'i S S 9 9 0 C O C  
1 4 € 3 1 2 0 1 o c; s s s s c; s .., c;  
1 4 9  3 2 1 0 1 C S 'i 'i 9 9 0 C O O  
1 5 0 3 2 1 2 2 O S 'i 'i 9 'i C O C C  
1 5 1  3 2 2 1 l C C l O l l O C O C  
1 52 3 1 2 1 l C l 4 9 l l G C C C  

1 53 3 2 1 1 2 2 1 4 2 ':i 9 0 C C C  
1 54 3 2 1 1 l C 'i 'i 'i 9 9 C O O C 
1 5 5 3 2 1 2 2 0 4 1 C l l 0 0 0 C  
1 5 6 3 2 1 1 2 C 'i 3 2 1 1 0 0 0 C  
1 5 7  3 2 1 0 1 0 4 3 1 1 1 0 0 0 0  
1 5 8  3 2 1 2 2 2 C C 0 9 9 C O C C  
1 59 3 2 1 1 2 0 0 3 1 9 1 0 0 0 0  
1 6 0 3 2 1 1 2 0 4 3 2 1 1 0 0 0 0  
1 6 1  3 1 2 1 1 0 4 3 2 l l C C O C  
1 62 3 2 2 l 2 0 4 3 1 1 1 0 C O C  
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S A S  
C B S  I S L E  C h E K l S ! l E  I l\ C L U  G R .a l l\  C L A S S  
1(: 3  3 2 1 1 2 G S 3 2 1 1 0 0 0 C  
1 6 4 3 1 2 3 1 G 4 3 l l l O C C C  
1 6 5  J 2 1 1 2 C 4 3 l l l O C C C  
1 6 6  3 2 1 2 2 G 3 1 2 1 1 C C G C  
1 6 7  3 2 1 2 2 C 3 3 2 1 1 0 C O C  
1 6 8  3 2 1 1 2 0 1 C 0 1 1 0 0 0 C 
1 6 S 3 2 1 c 2 0 4 1 l l l C C O C  
1 7 0 3 2 1 1 2 G C 1 1 9 1 C C C C  
1 7 1 3 1 2 1 1 O C 1 2 9 9 0 0 C C  
1 1 2 3 1 2 0 1 0 4 3 2 1 1 0 0 0 ()  
1 7 3 3 1 2 1 1 O C 9 1 9 9 0 C O C  
1 7 4 3 2 1 1 2 0 1 1 2 1 1 1 3 1 2 
1 7 5 3 1 1 1 2 C 4 1 2 1 1 0 C O C  
1 7 6 3 1 2 1 1 0 3 3 1 1 1C O O C  
1 77  3 2 2 l 2 O C 1 2 9 1 0 0 0 C  
1 7 8 3 1 2 1 1 C S 9 1 9 9 0 C O C  
17 <.i  3 2 1 1 2 C 3 1 2 1 1 0 0 0 C  
1 8 0 3 2 1 1 2 0 4 1 2 1 1 C C O C  
1 8 1  3 2 1 1 2 O S 2 2 1 90 C C C 
1 8 2 3 1 2 2 l 0 9 1 1 1 1 C O O O  
1 8 3  3 1 1 1 2 0 4 1 1 1 1 0 0 0 0  
1 8 4  3 1 2 1 <; C S l l <J S O C C C  
1 8 5 3 1 2 1 1 C S 3 2 1 9 0 C C C  
1 8 6  3 1 2 l 1 0 4 1 1 1 1 0 0 0 0  
1 8 7  3 2 l 1 2 G 4 3 2 2 1 0 0 C C  
U l 6  3 1 2 l 1 C 3 3 2 1 1 0 0 0 C  
1 8 9  3 2 1 l 2 C 3 3 l l l O C C C  
1 9 0  3 2 1 1 2 C l3 1 1 1 C O O C  
1 9 1  3 1 1 l 1 2 1 0 0 1 1 1 3 1 2  
1 S 2 3 2 l 2 2 C S S '> S 9 C C C C  
1 9 3  3 2 1 l 2 C C l l l lO C C C  
1 9 4  3 2 1 1 2 U 3 1 2 1 1 0 0 0 C  
1 ':1 5  3 2 1 1 2 G <i S 'i 'i 'i S S S S  
1 9 6 3 2 1 1 2 C l <J 'i l 1 C C C C  
1 c; 7 3 2 1 0 2 0 4 3 1 1 1 C C C C 
1 '> 8  3 2 2 a 1 C l 3 2 1 1 C C O C  
1 S 9  3 2 1 1 2 C 1 C 0 1 1 C C O C  
2 0 0  3 2 1 1 2 G 'i 'i 9 9 9 0 C O C  
2 0 1  3 2 1 1 2 C l 3 2 1 1 0 C O C  
2 0 2 3 2 2 1 1 0 1 1 1 1 1 1 1 1 2  
2 0 3 3 2 1 1 2 c 1 1 2 1 1 1 1 1 1  
2 0'1 :; 1 2 c 1 0 1 0 0 1 1 2 3 2 3  
2 0 5  3 1 2 1 1 0 1 3 1 1 1 2 1 2 1  
2 0 6  3 1 2 1 1 0 1 3 11 1 1 3 1 2  
2 0 7 3 1 1 1 1 3 C 3 1 9 S C C C G  
2 0 8  3 1 1 1 1 O C 3 2 S 9 l l l 2 
2 0 9  3 2 l 1 2 G ! l l l lO C O C  
2 1 0 3 2 l 1 2 C l 3 2 1 1 0 C O C  
2 1 1  3 2 l c 2 2 C 4 2 9 S C O C C  
2 1 2 3 1 2 1 1 3 1 3 l l l C C C C  
2 1 3  3 1 2 1 1 C 3 3 1 1 1 0 C O C  
2 1 4 3 1 1 1 2 C 3 3 2 1 1 0 0 0 0  
2 1 5  3 � 1 c 2 C l 3 1 1 1 0 C O C 
2 1 6 3 1 2 a l O l l 2 1 1 C C C C  
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::. A S  
C B S  I S L E  C r E I{ 1  S I l!: l II C LU G R A l l\  C L A S S  

2 1 7  3 1 2 0 1 C C l l <i l C O O C  
2 1 8  3 2 l 1 2 C C 3 2 9 1 C C C C  
2 1 Cl 3 2 1 c 2 C 3 1 2 1 1 C C O C  
2 2 0  3 l 2 1 l 0 3 l l l l C C O C  
2 2 1 3 2 1 1 1 C C 3 1 1 9 C C C C  
2 2 2  3 2 2 1 1 0 4 3 2 1 1 C C C O  
2 2 3  3 1 2 l l C 3 1 2 1 1 C C O C 
2 2 4  3 2 2 1 2 C .3 J 2 1 1 C O O C  
2 2 5  3 2 2 0 1 O G 3 2 1 � C C C C  
2 2 6  3 2 l 1 2 0 4 1 2 1 1 1 1 2 3  
2 2 7  3 l 2 1 1 C C 3 1 ! 1 0 G C C  
2 2 8  3 l 2 c 1 0 .3 3 2 1 1 0 0 0 0 
2 2 9  3 2 l 1 2 O C S 1 9 9 C C O C  
2 3 0  3 l 1 l 1 1 4 3 2 1 1 C C C C  
2 3 1  3 1 2 2 1 C 4 3 2 1 1 0 C O C  
2 3 2  ::1 1 2 2 2 C 4 1 2 1 1 0 C O C _. 

2 3 3  3 2 1 2 1 C 3 3 2 1 1 0 C O C  
2 3 4  3 1 1 1 2 C 4 3 2 1 1 0 0 C C  
2 3 5  3 2 1 1 2 C 2 3 2 1 1 1 J l l  
2 3 6  3 1 2 1 2 0 4 3 2 1 1 0 C O C  
2 3 7  3 1 2 2 1 C 4 3 1 1 1 C C O C  
2 3 8  3 1 2 2 1 C l: 3 2 1 1 C C O C  
2 3 9 3 2 l 1 2 0 4 3 2 1 1 0 C C C  
2 4 0  3 l 2 0 1 C 6 1 2 1 1 0 C C C  
2 4 1  3 2 1 2 2 C l .3 2 1 1 C C C C  
2 4 2  3 1 2 1 1 1 6 J 2 1 1 C C O O  
2 4 3  J 1 2 2 1 0 4 3 1 1 1 C C C C  
2 4 4 J 1 2 0 1 C 4 3 2 1 1 0 C C C  
2 4 5  3 2 1 2 1 C 1 3 2 1 1 0 C O O  
2 4 6  3 2 l 1 2 C 4 1 2 1 1 0 C C C  
2 4 7 3 1 2 0 1 0 3 1 2 1 1 0 C O C  
2 4 8  3 2 1 1 2 C 3 1 1 1 1 C C O C 
2 4 9  3 2 3 1 1 0 4 3 2 1 1 0 0 0 0  
2 5 0  3 1 2 2 .l C 4 3 2 1 1 C C O O  
2 5 1  3 1 2 3 1 0 .3 C C 1 1 C O O C  
2 52 3 2 1 1 1 0 2 3 2 1 1 0 C O C  
2 5 3  3 1 2 1 1 C 3 l l l l C C C C  
2 54 3 l 2 1 1 0 3 4 2 1 1 C C O O  
2 5 5  3 2 1 1 2 O C 1 2 S <; O C O C  
2 5 6 3 2 1 0 2 C C 1 2 9 9 0 0 0 C  
2 5 7  3 1 2 1 1 0 6 1 2 1 1 0 0 C C  
2 5 8  3 2 1 c 2 C C 1 2 S '.i C O O C  
2 5 9 3 1 2 1 1 0 3 3 2 1 1 0 C O C  
2 6 0  3 2 1 1 2 2 � 3 2 1 1 0 0 0 0  
2 6 1  3 2 1 1 1 0 0 3 2 '.i S C O O C  
2 6 2 3 2 1 2 2 0 33 2 1 1 2 1 1 2 
2 63 3 2 1 2 1 2 3 3 2 1 1 2 1 2 1  
2 6 4 3 2 2 1 1 C 4 1 2 1 1 0 0 0 0  
2 6 5  3 2 2 c 2 O C 3 2 '> '.i2 1 1 1  
2 6 6  3 2 2 1 2 C 4 3 2 1 1 C C C C  
2 6 7  3 1 1 l l 0 4 1 2 1 1 C C O O  
2 6 8  3 1 1 l 1 0 1 1 2 l l O C O C  
2 6 ':1  3 2 1 1 2 C 4 3 2 2 1 C C C C  
2 7 0  3 2 1 l l C 4 1 2 1 1 C C C C  
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S A S  

O B S  I S L E  C I-I EK T  S I Z E  I l\ C L U  G R A i l'.  C L A S S  
2 7 1  3 1 1 1 1 O C 1 2 0 I O C O C  
2 12 3 2 1 1 2 0 } 3 2 1 1 C C O C  
2 7 3 3 1 2 1 1 C C: 3 2 'l 1 0 0 0 C  
2 7 4 3 1 2 1 1 0 4 1 2 2 1 0 C O C  
2 7 5 3 2 1 1 2 C 4 1 2 1 1 0 C O O  
2 7 6  3 2 1 2 2 C 4 3 2 1 1 0 C O C  
2 7 1  3 2 1 1 2 0 3 1 2 1 1 C C O C  
2 1 8  3 1 2 0 1 2 3 3 2 1 1 0 C C C  
2 7 9 3 1 2 1 l C 3 3 1 1 1 C C O C  
2 8 0  3 1 2 1 1 3 1 3 1 1 1 0 0 0 0  
2 1 31 3 1 2 c 1 0 1 0 0 1 1 1 4 1 2  
2 8 2  3 l 2 2 1 0 4 3 l l l 0 C O C  
2 8 3  3 1 2 0 1 0 4 1 2 1 1 0 C C C  
2 8 't 3 1 1 2 1 C <.i 4 2 'l 9 0 0 0 C  
2 8 5  3 l 1 1 1 C 1 3 2 <i 9 0 0 C C  
2 8 6 3 2 1 3 3 0 1 1 1 1 1 0 0 0 0  
2 8 7  3 1 2 3 2 C 1 3 1 1 1 0 C O C  
2 8 8  3 l 2 2 1 0 3 1 2 1 1 0 0 0 ( 
2 e s 3 2 1 2 2 0 0 0 0 11 1 3 1 2 
2 9 0  3 1 2 1 2 3 1 3 1 1 1 0 C C C  
2 'i 1  3 1 2 2 1 2 0 0 0 1 1 1 .3 2 3  
2 9 2  3 l 2 2 1 C C 1 2 1 1 1 3 1 2  
2 S J  3 1 1 2 1 2 1 0 0 1 1 1 3 1 �  
2 9 4 3 1 1 1 l 2 C l l l l O C C C  
2 9 5  3 2 1 l 2 G C C O l 'l l 1 1 2  
2 'il 6  3 l l 1 1 C C 3 2 1 1 C O O C  
2 '1 1  .3 1 1 1 1 C 4 1 2 1 1 C C O O  
2 9 8  3 l 2 1 1 0 1 3 1 1 1 1 1 1 1  

2 '/ <J 3 "' I ., '1 C 't U l l O O C C  • . .. 
3 0 0  3 2 l 1 2 0 1 1 2 1 1 1 1 1 2  
3 0 1 3 1 1 l 1 2 l l l. 1 1 1 1 1 2 
3 0 2  3 1 1 1 l C C 4 2 9 9 0 C C C  
3 0 3  3 1 2 1 l O c l � l 9 0 C O C  

.3 0 '1  J 1 ). l 1 1t:d .2 9 9c o u t;  
1 0 'i  1 } n f, 1 ;J;I I fl C O C  H i ll � I : :. Il l � t l l l< ll (l lJC,. 
] ( !  , ] I � t H I I U O O O  
3 0 U  :J C C 't 2 3 9 G C O C  
� I' <I � I I I I ll I ldJ I l iJ ii 11 I, 
. H O  j l 1 1 1 O C 't 2 .::! 9 0 0 C C  
3 1 1  3 1 1 1 1 0 6 3 2 1 1 C C O C  
3 1 2 3 1 l 1 1 2 l C C l l O C O C  
3 1 3  3 1 1 3 1 C l <i 9 l l O O C O  
3 1 4 3 1 1 3 1 C 6 4 2 2 1 C C O C  
3 1 5  3 1 1 2 1 O S 4 2 9 9 C C C C  
.3 1 6  3 1 l 2 1 0 6 4 2 1 1 0 0 0 0  
3 1 7  3 1 1 c 1 0 6 4 2 3 1 0 0 0 0  
3 1 8  3 1 1 1 2 0 4 1 2 1 1 0 C O C  
3 1 9 3 2 1 1 2 C C 4 2 0 C C C O C  
3 2 0  3 2 1 2 2 0 1 4 2 0 C O C C C  
3 2 1  3 l 1 1 1 2 1 0 0 1 1 1 3 1 2  
3 2 2  3 1 1 1 l 2 3 2 .2 1 1 C C O C  
3 2 3  3 1 1 1 1 O C -4 2 9 0 1 3 1 2  
3 24 3 1 1 1 1 C C 1 2 0 C O C C C  
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S A S  
C B S  I S L E  C H E R T  S I Z E  l f-. C L U  G R il l  f-. C L A S S  

3 2 5  3 1 1 2 C C 2 2 C O U 1 1  
3 2 6  3 1 1 1 C 2 J...1 1 1 0 C O C  
3 2 7  3 1 l 1 O C 4 2 <.l 9 C C O C  
3 2 1l  3 1 1 C 4 3 2 1 1 0 C O C  
3 2 9  3 1 l 0 6 4 2 <.l "i C C C C  
J J O ] I I I I o n o c  1 •w c o  c 
3 3 1  3 2 1 1 2 C 3 4 2 "i 9 C C O C  
3 3 2  3 1 1 1 1 G 4 3 2 1 1 0 C C C  
3 3 3  3 1 2 1 1 C G C 0 1 9 0 C O C  
3 3 4  3 2 1 2 2 C 0 4 4 3 9 0 C C C  

3 3 5  3 2 1 1 2 C l 4 2 9 <.l O C O C  
3 3 6  3 1 1 1 1 0 4 1 2 1 1 G C C C  
3 3 7  3 2 1 1 2 C 4 3 2 1 2 C O O C 
3 3 8  3 2 2 2 2 C 6 1 2 1 1 G G G C  
3 3 9  3 1 2 3 1 C 4 1 2 1 1 0 0 0 0  

3 4 0  3 2 1 1 2 C 4 1 1 1 1 0 C C C  
3 4 1  3 1 2 2 1 0 1 3 1 1 1 0 0 0 0  
3 4 2  ; 3 2 2 3 C S 4 2 S <.l G C C C  
3 4 3  3 2 1 1 2 C l 4 C l l C C O C  
3 4 4  3 1 2 1 1 2 C 1 2 'i 9 l l l 2  
3 4 5  3 2 1 2 2 C l 3 2 1 1 1 1 1 2  
3 4 6  3 2 1 2 1 0 1 C C 1 1 C C O C  

3 4 7  3 1 2 3 1 1 1 0 0 1 1 1 4 1 2 
3 4 8  3 1 1 2 2 1 2 C 0 1 l J. 3 1 1  

3 4 9  3 I 2 1 1 0 1 3 1 1 1 1 1 1 2  

3 5 0 3 1 2 0 1 0 1 1 1 1 1 1 4 1 1 

3 5 1  3 2 1 1 2 G C 3 1 S 'i 1 l l 2 

3 5 2 3 1 2 c 1 1 3 3 1 1 1 1 3 1 2 

3 5 3  3 1 1 2 1 .l 4 1 2 2 l O G O C  
3 5 4  3 2 1 2 2 C 6 4 L 3 2 0 C G C  

3 5 5  3 2 1 1 2 C S 4 2 9 9 C C O C  

3 5 6 3 2 1 2 2 0 1 0 0 1 1 1 4 1 1  

3 5 7  3 1 1 2 2 C 5 2 2 2 1 C C C C  

3 5 8  3 2 1 1 2 G 6 3 1 1 1 C G O C  

3 5 q 3 1 2 2 1 o � c; c; c; c; c; s s s  

3 6 0  3 2 1 2. 2 0 0 0 0 1 9 1 4 1 2 
3 6 1  3 2 1 3 1 O S S 9 'i 9 0 C C C  

3 6 2  3 1 2 3 1 3 1 C C 1 1 C C G C  

3 6 3  3 2 1 1 2 C 3 3 l l 1 G C C C  
3 6 4  3 2 1 1 1 O I G C l l O C C O  
3 6 5  3 2 1 1 2 0 4 1 2 1 1 0 ( 0 0  
3 6 6  3 1 1 2 2 C 4 3 2 1 1 C C C C  
3 6 7  3 2 1 2 2 0 1 1 1 1 1 1 3 1 2  
3 6 8  J 2 2 1 2 0 4 3 2 1 1 1 2 1 1  
3 6 9  3 2 1 1 2 C 4 3 1 1 1 C C O C  
3 7 0  3 1 2 0 1 2 'i 2 2 2 1 0 C C C  
3 7 1  3 2 1 l 2 G 1 4 2 9 S C C C C  
3 7 2  3 2 2 1 2 2 1 2 l l 1 C C O C  
3 73 3 2 2 3 1 3 3 l l l l C C O C  
3 7 4  3 1 l 3 1 3 3 1 1 1 1 C G C C  
3 7 5 3 2 2 2 1 C � 3 2 2 1 0 C O O  

3 7 6  3 2 1 2 1 2 S S C "i 9 0 C O C  

3 7 7  3 2 2 2 1 0 4 1 2 1 I IJ. l l  
3 7 8  3 l 2 1 l O G 3 2 1 1 9 <.l S <;  

2 0 0  



S A S  

C B S l S L E  C t- E R T  S I Z E  I f\C L U  G H il l t\  C L A S S  
3 7 9 3 1 1 1 1 O <.i S 'i 'i S S S S <;  
3 8 0 3 1 1 1 1 0 1 3 l l 1 0 G O C  
3 8 1 3 1 1 2 2 0 3 1 2 1 1 1 1 1 ( 
3 82 3 1 1 l 1 3 6 4 2 3 2 C C C C  
3 8 3  3 l l 1 1 3 'i 4 2 3 1 C C C C  
3 8 4 3 l 1 c l 2 <J 1 C I 1 C C C C  
3 8 5  3 l 2 1 l 2 0 3 1 1 J l l l l  
3 8 6  3 1 2 1 1 2 4 1 2 1 1 C C O C  
3 8 7  3 1 1 2 1 4 4 3 ;: u c c c c  
3 € 8  3 2 1 2 2 C 'i 4 2 'J 9 G O O C  
3 8 9 3 1 1 c 1 I G 1 2 1 9 0 0 0 C  
3 <; 0  3 l 2 1 1 2 l l l l l l l l l  
3 9 1  3 I 2 0 l C 3 3 2 1 1 0 C O C  
3 <; 2  3 1 2 1 1 0 2 4 2 S 9 G O O C  3 '1 3  3 2 1 G 1 O C 1 2 ' H O C C C  
3 <; 4  3 2 1 l 2 0 3 3 2 1 1 1 1 1 1  
3 9 5 3 1 1 2 1 0 3 1 2 1 1 C C C C  
3 5 6  3 1 1 2 1 C 'i 1 2 1 1 0 C O O  
3 9 7  3 1 l 0 1 2 4 3 2 1 1 G O O O  
3 9 8  3 1 1 l 2 0 4 3 2 1 1 0 C O C  
3 9 9  3 1 2 2 l C 4 3 2 1 1 0 C C C  
4 0 0  3 1 1 2 1 a s :: z s • w a o c  
4 0 1  3 1 2 1 1 G I 3 2 1 1 0 C C C  
4 0 2  3 1 1 1 l C l 3 2 1 1 S S S 'i  
4 0 3  3 1 1 1 1 0 1 1 2 1 1 C C C C  
4 0 4  3 2 1 1 2 C 3 3 2 1 H J C C C  
4 0 5  3 1 2 1 1 C 3 1 2 l l OC O C  
4 0 6  3 l 2 1 1 G 4 1 2 1 1 0 C C C 
4 0 7  3 1 2 1 1 0 4 1 2 1 1 0 0 0 0  
I; 0 1:1  3 1 2 1 2 0 4 1 2 1 1 1::! 1 2  
4 0 9  3 2 1 1 1 0 4 1 2 1 1 C C O C  
4 1 0  3 2 1 2 2 C 3 l l l l C C O C  
4 1 1  3 2 1 2 2 1 4 l l l l 0 0 0 C  
4 1 2  3 2 1 1 2 0 4 3 2 1 1 ') ') 9 '1  
4 1 3 3 1 2 1 1 0 4 3 l l l O C O C  
4 1 4 3 l 2 1 1 0 4 1 l l l C O O C  
4 1 5 3 1 2 2 l 0 3 l l l 1 0 0 0 C  
4 1 6 3 2 1 1 2 0 4 3 2 1 1 0 0 0 0  
4 1 7 3 2 1 1 2 0 4 3 2 1 1 0 0 0 0  
4 1 8 3 2 1 1 2 0 4 3 2 1 1 0 0 0 0 
4 1 '1 3 1 1 1 2 0 3 3 l l l O C O C  
4 2 0  3 1 l 1 1 C 4 3 1 1 1 0 0 0 C 
4 2 1 3 1 1 2 1 G 4 3 1 1 1 0 0 Q C  
4 2 2  3 1 1 1 1 O <; l l l '1 0 C O O  
4 2 3 3 l l 2 l 2 3 1 1 1 1 0 0 0 0  
4 2 4  3 1 1 1 2 l. H l l l O O O C  
4 2 5  3 1 l 1 2 0 '11 11 1 1 3 1 2 
4 2 6  3 1 2 0 1 0 4 1 1 1 1 ') <; <; <;  
4 2 7  3 1 1 l 1 G 3 l l l l C O C C  
4 2 8  3 1 1 1 1 O H 2 l l O O O C  
4 2 9  3 l 1 2 2 C C:: S 'l 9 9 Q G O O  
4 .3 0  3 2 l 1 2 C 3 1 1 1 1 0 C C C  
4 3 1  3 l l 1 2 C 2 0 C l l C O O C 
4 3 2  J 1 1 2 2 C 3 1 1 1 1 C C C C  

2 0 1  



S A S  

c o s  I S L E  C H E R T S I Z E  l f\ C L U  G R A l l\  C L A S S  

4 3 3 3 1 q 1 l S 4 3 2 1 1 C O O O  
4 3 4  3 l 1 l l l J l C l l O O C C  
4 3 5  3 1 l 2 1 O S <J 9 S c:I C C C C  
4 3 6  3 1 l l l 1 4 3 l l l 0 0 C C 
4 3 7  3 l l 2 1 C 3 3 2 1 1 C C O C  
4 .3 8  3 l 1 2 l 2 6 1 2 1 1 C O C C  
4 3 9  3 1 1 2 1 2 4 1 2 1 1 G C G C  
4 4 0  3 2 1 1 2 0 2 4 C 'i 9 0 0 0 C  
4 4 1  3 1 1 1 2 2 4 1 2 1 1 0 0 0 0  
4 4 2  3 2 1 1 2 I <; <; <; S 9 C O C C 
4 4 3  3 2 1 2 1 L H l l l C C O C 
4 4 4  3 1 1 1 1 O S 1 2 l l C C O C  
4 4 5  3 l l 1 l 2 1 1 1 1 1 0 C O C 
4 4 (:  3 1 l l 1 C l l l 1 1 C O O O 
4 4  7 3 1 1 l 1 l 3 1 ! 1 1 C O O O  
4 4 8  J 1 2 2 1 z s s c:; c;; q c o o c  
4 4 9  3 2 1 1 2 0 4 1 1 1 1 0 0 0 0  
4 5 0  3 1 1 2 2 2 4 1 1 2 1 C G C C 
4 5 1  3 1 l 0 1 C C <J l 9 1 C C C C  
4 5 2  3 1 1 9 1 C 4 1 2 1 1 0C O Q 
4 53 3 1 2 0 1 2 S S S 9 S 9 S S <;  
4 5 4  3 2 1 1 1 l 3 1 2 1 1 C O C C 
4 5 5  3 1 1 1 1 2 1 0 0 1 1 1 ! 1 1  
4 5 6 3 2 l 1 l C '.1 3 l l l C C O C  
4 5 7  3 1 1 1 1 G 'i 3 1 1 1 C C C G  
4 5 8  3 1 2 l 1 4 3 l l l l C G C C  
4 5 9  3 2 1 1 2 C 3 3 1 1 1 C C C C  
4 6 0 3 2 l l 2 C l 3 1 1 1 C C G C  
4 6 1  3 1 1 2 3 2 4 3 1 1 1 0 0 G C  
4 6 2 3 1 2 c l 2 3 3 1 l l O C G C  
4 6 3 3 l 1 2 2 C 3 1 1 1 1 0 0 C C 
4 6 4 3 1 1 2 2 C l 3 1 1 1 0 C C C 
4 6 5  3 1 l 2 2 C 3 3 l l l 0 0 0 0  
4 6 6 3 1 1 2 2 C l 3 1 1 1 C O O O  
4 6 7  3 1 2 1 1 2 1 11 1 1 0 0 0 C  
4 6 8  3 2 1 l 2 l l l l l l l. H l  
4 6 9  3 2 1 1 3 l l O O l l H U  
4 7 0 3 2 1 2 2 C 4 1 2 1 1 C O O C 
4 7 1  3 l 1 2 1 G 4 3 1 1 1 C C C C 
4 7 2  3 2 1 1 3 2 1 1 2 1 1 0 0 0 0  
4 73 3 2 L 1 2 C S <; S 9 9 C C C C 
4 74 3 2 1 2 2 C 1 1 2 1 1 C C O C  
4 7 .5 3 2 2 2 2 2 1 C G 1 1 0 C C C  
4 76 3 2 2 2 1 G 4 1 2 1 1 C O C O  
4 7 7 3 1 2 1 1 C 4 3 1 1 1 C O C C 
4 7 8  3 2 2 1 2 C 3 3 2 1 1 G C O C  

4 7 9  3 2 1 1 2 C 3 1 2 1 1 C C O C 
4 8 0 3 1 2 1 1 l 't 'i <; S <.I O C O C  
4 8 1  3 1 1 2 1 C 6 1 2 l l 0 0 0 0 
4 0 2 3 2 2 1 2 0 4 1 2 1 1 C C O C 
4 8 3  3 2 1 l 2 O 'i 1 2 <J 9 C C O C 
4 8 4 3 1 1 1 1 0 4 3 2 l l 0 C C C  
4 0 5  3 2 1 2 2 2 3 1 1 l l C O O C 
4 86 3 2 1 1 2 1 4 3 2 l l C C O O  

2 0 2  



S A S  

C B S I S L E  C h E R T  S I Z E  I " C L U  G R A I N  C L A S S  

4 8 7  3 2 1 1 2 2 C 3 1 9 1 l l l l  

4 S 8  3 2 1 2 3 1 1 C C 1 9 C C O C  

4 8 9  3 2 1 l 2 C S 9 2 S S C C C C  

4 9 0  3 2 l 1 3 S 1 C 0 1 1 0 C C C  

4 <.l l  3 2 l 1 2 3 1 C C l l l 4 1 2  

4 9 2 3 2 1 2 2 C 4 1 2 1 H l C C C  
4 <J 3 3 l 2 c l C 1 1 l l l 1 3 1 2 

4 91t 3 1 1 I. 1 � S 4 2 <J c; c c c c 

4 9 5  3 1 1 2 1 c s s c; s g c c c c  

4 96 3 1 1 1 2 C S 'i S 'i S C C C C  
4 9 7 3 2 1 2 3 C S S <J S 'i C C O C 
4 9 8  3 I. l 2 1 C l 0 0 1 1 1 1 1 2  

4 9 9  3 2 l 1 3 C S 4 2 9 9 C C C C  

5 0 0  3 2 1 2 2 S S S S <J <J C O C C  

5 0 1  3 2 1 3 2 <; <; S S <J S S S 'i 'i  

5 0 2 3 1 1 0 1 4 6 4 C 0 1 C G C C  

5 0 3  3 2 1 2 1 l 'i C C 'l 9 C C C C  

5 0 4 3 2 1 c 1 C l C C l l O O C O  

5 05 3 2 l 2 2 C 3 1 2 1 1 C C C C  

5 0 6 3 1 2 0 1 0 4 3 2 1 1 1 4 2 1 

5 0 7  3 2 2 l 2 0 4 3 2 1 1 2 1 11 

5 0 8  3 2 2 1 1 0 0 3 2 1 1 3 4 1 1  

5 0 'i  3 2 2 1 2 G 4 3 2 1 1 Ci C O C  

5 1 0  4 1 2 1 1 3 'i 3 1 1 9 0 0 C C 

5 1 1  4 1 2 1 1 3 S 3 1 1 9 0 C C C  

5 1 2 4 1 2 1 1 C 1 3 2 1 1 0 C O C  

5 1 3  4 1 2 1 1 0 3 3 2 l l O C O C  

5 1 4 4 1 2 1 1 C 6 3 2 2 1 C C O C  

5 1 5  4 1 2 2 1 1 1 S S 1 1 C C C C  

5 1 6  4 1 2 1 1 C 3 1 2 1 1 C C O C  

5 1 ?  4 1 2 1 1 C SJ l 'i 9 C O O C  

5 1 8 4 1 2 1 1 2 1 3 l l l O O C C  

5 1 9  4 1 2 2 1 C U 2 1 1 C C C C  

5 2 0  4 l 2 1 1 C '! J n  1 C C O C  

5 2 1 4 1 2 2 1 l l l 2 l l C C O C  

5 2 2  4 1 2 1 1 O ':i l 2 1 9 1 1 1 2 

5 2 3  4 l 2 0 1 0 4 3 2 1 1 3 1 1 2 

5 2 4  4 l 2 0 l 0 0 3 0 1 'i 3 1 2 1 

5 2 5  4 1 2 c 1 0 1 9 9 1 93 1 2 1 

5 2 6  4 1 2 0 l 0 0 3 0 'i 9 3 1 2 1  

5 2 7  4 1 2 0 1 O C 3 C 9 9 3 1 2 1 

5 2 8  4 l 2 1 1 0 C l C 'i 9 3 1 2 1  

5 2 9  4 1 2 l 1 O C 1 C '> 'i 3 1 2 1  

5 3 0  4 1 2 2 1 0 4 3 2 l l C C C C  

5 3 1  4 1 2 2 1 � 3 � 2 2 2 1 ! 1 1  

5 3 2  4 1 2 2 1 2 2 2 1 2 2 2 3 1 2  

5 3 3  4 1 2 2 1 C S 3 2 9 9 1 1 1 1  

5 3 4  4 I 2 2 l 2 0 3 1 1 1 1 C l l  

5 3 5  4 2 2 1 1 3 S C C 1 9 0 C C C  

5 3 6  4 2 1 2 3 0 4 3 2 1 1 0 0 0 0  

5 3 7  4 1 2 1 1 0 4 3 1 1 1 C C O C 

5 3 8  4 1 2 2 1 C 4 3 2 l l 0 C C C  

5 3 9 4 2 1 2 2 C 4 1 2 1 1 C C C C  

5 4 0  4 1 2 1 1 C S  1 1  'i 9 C C O C  

2 0 3  



S A S  

O B S  I S L E  C H EH T S l l E  I J\ C l C  G R A i l\  C l A S S  

5 � 1  4 1 2 1 1 O S  l l 9 9 C C O C  

5 � 2  4 1 2 1 1 C S 1 1 S 9 C C O C  

5 � 3  4 1 2 l 1 C S 1 1 9 9 0 0 0 C  
5 4 4 4 1 2 2 1 0 4 1 2 l l C C C C  

.5 4 5  � 1 2 2 1 l 'i l 1 9 90 C O C  

5 � 6  4 2 2 2 2 O C 1 1 'i 'i l l l 1  

5 4 7  4 1 2 1 1 C S 4 2 9 9 l l l l  

5 4 8  4 2 2 1 1 C S 4 2 'i 9 0 C O O  

5 4 9  4 2 2 2 2 C 'i 3 2 9 9 l l l l  

5 5 0  4 1 2 2 1 <; S <.i 9 9 9 C C C C  

5 5 1  4 1 2 2 1 C S 3 2 9 'i S S S S  

5 5 2 4 2 1 1 2 C S 3 2 'i <.i C O O C  

5 5 3  4 2 1 2 2 C S 4 2 9 9 C O C C  

5 54 4 1 2 2 1 O 'i 3 2 'i 9 C C O C  

5 5 5  4 1 2 2 1 G S 4 2 '> S S 9 S 9  

5 56 4 l 2 1 1 C S S 'i 'i S 'i S S S  

5 5 7 4 2 2 2 2 1 4 1 2 1 1 0 0 0 0  

5 5 8  4 1 2 3 1 G 4 3 2 1 1 1j lj <; <;  

5 5 9  4 2 2 1 1 C 4 3 2 l l l l l 1  

5 6 C  4 1 1 3 2 C S S S <.i <.i C C O C  

5 6 1  4 s <; 2 3 0 � 3 2 1 1 C O O C  

5 6 2  5 1 2 1 1 O C 2 2 2 C C O O C  

5 6 3  5 1 � 2 2 0 6 4 2 3 1 C C O C  

5 6 4  5 3 1 2 2 C 6 � 2 3 1 C C O C  

5 6 5  5 :; 1 2 2 1 6 4 2 .?  l C G O C  

5 6 6  5 3 1 1 1 1 6 4 2 3 2 0 0 0 (  

5 67 5 l 2 I 1 C 4 1 2 2 1 C O C C  

5 6 8  5 1 2 c 1 C 3 4 2 2 1 C O O C  

5 6 <; 5 3 1 2 1 l l l 1 2 2 G C O C  

5 7 0  5 1 2 c 1 C C 2 2 2 2 C C C C  

5 7 1  5 3 1 1 1 C C 3 2 2 C O O C C  

!j 7 2 5 1 1 l 1 1 'i 3 2 l C G C C C  

5 7 3  5 l 1 2 2 C l 3 2 1 1 C C O C  

5 74 5 1 1 2 2 O C l l l C O C O C  

5 7 5  5 3 1 1 2 l C � 2 3 C O O O C  

5 7 6 5 3 l 1 2 1 C 3 2 3 C G C C C  

5 7 7  5 3 1 2 3 3 1 1 1 1 1 1 1 1 1  

5 7 8  5 3 1 3 3 C C 3 1 1 0 1 1 1 1  

5 7 (j  5 3 1 1 2 0 1 4 2 3 3 2 2 2 3  

5 8 0  5 � 1 1 1 C 0 1 1 1 1 C O O C  

5 8 1  5 3 1 2 2 O G 4 2 1 9 H l l  

5 8 2  5 '! 1 2 2 2 1 0 0 1 1 1 1 1 1  

5 8 3  5 3 1 2 3 3 1 0 0 1 1 1 1 1 1  

5 84 5 3 1 2 2 2 1 1 1 1 1 1 3 1 2  

5 6 5 5 3 l 2 2 O l: l 2 1 J l 2 l l 

5 8 6 5 3 1 0 2 O l: 3 2 1 2 U  1 <; 

5 8 7  5 3 1 2 2 0 0 3 2 l 'i l l l l 

5 8 8  5 3 1 1 1 4 6 1 2 2 3 0 0 0 0  

5 8 9  5 3 1 2 1 G G l l l 9 l l l l  

s s e  5 1 2 2 2 6 4 2 2 1 G C C C  

5 - H  5 3 1 2 3 2 6 3 2 2 C O C C O  

5 9 2 5 3 1 2 2 1 6 'c 2 3 2 C C G C  

5 9 3  5 3 1 3 2 3 t> 1 2 2 1 0 C C C  
5 'il 4  5 3 l 1 1 2 6 1 2 2 1 0 0 0 0  

2 0 4  



S A S  

C B S  I S L E  C h E R T S l l E  I f\ C L U  G R A i f\  C L A S S  

5 95 5 1 2 2 1 6 1 2 2 l l l l 2 

5 9 t 5 1 2 L 1 1 6 1 2 2 1 C C O C  

5 97 5 l 1 l 1 0 6 4 2 3 1 C IJ C C  

5 9 8  5 l 1 1 1 C 6 3 2 2 1 0 C O C  
5 9 9 5 3 l 2 2. 2 C 1 2 1 CJ l l l l  

6 0 0  5 3 1 3 2 2 6 U  l l C C C C  

6 0 1  5 2 2 l 2 4  1 2 1 1 C C C C  

6 0 2  5 3 1 1 1 C C 4 2 C 9 1 C l 1 

<i 03 5 1 2 2 C 4 1 2 9 1 0 C O C  

6 0 4 5 3 1 2 2 0 4 1 <:2 1 1 2 1 2  

6 0 5  5 3 1 1 2 C U 2 l l C C C C  

6 0 6  5 3 l 2 2 1 6 4 2 3 1 C C C C  

6 C 7  5 3 1 2 2 G 6 4 2 3 1 C C O C  

6 0 8  5 3 1 1 1 0 4 1 2 2 1 C C C C  

(: 0 9  5 3 l 3 2 2 6 1 2 2 1 C C C C  

6 1 C 5 2 1 2 1 C 4 1 2 l 1 C C C C  

6 1 1  5 2 1 2 1 C 6 1 2 1 1 C OC C 

6 1 2  5 3 1 2 2 C 6 4 2 3 1 0 C O C  

6 13 5 3 1 2 2 0 0 1 2  L l C C O C  

6 1 4  5 3 1 3 2 2 6 1 2 1 1 0 C G C  

6 1 5  5 3 1 2 2 3 6 3 2 1 1 C C C C  

6 1 6  5 - 1 1 1 O c 4 2 3 9 0 C O C  

6 1 7  5 : 1 2 1 G 6 l 2 1 1 C C C C  

6 1 8  5 .1 1 2 3 2 6 1 2 1 1 0 C C G  

6 1 9  5 3 l 1 2 1 6 4 2 3 1 G C O C  

6 2 0  5 3 1 3 2 3 6 1 2 1 1 C C O C  

6 2 1  5 3 1 2 2 4 6 1 2 1 1 0 C C C  

6 2 2  5 3 1 2 2 4 t 1 2 1 1 G C C O  

6 2 3 5 3 1 2 1 3 6 1 2 1 1 C C C C  

6 2 4  5 � 1 3 2 2 6 1 2 2 1 C C C C  

t 2 5  5 3 l 3 3 2 c l 2 11 C C C C  

6 2 6  5 3 1 3 2 2 6 4 2 3 1 C C C C  

6 2 7 5 ; 1 3 2 3 f: 2 2 2 1 C C C C  

6 2 8  5 3 1 3 3 4 1 1 2 1 1 C C C C 

6 2 9  5 3 1 3 2 2 f: 4 2 3 9C C C C  

t 3 0  5 3 l 2 2 l lt 2 2 2 1 0 C C C  

6 3 1  5 3 l 2 2 0 4 1 2 1 1 C C O C  

6 3 2  5 3 1 3 2 0 4 3 2 1 1 C C G C  

6 3 3  5 3 l 0 2 C 4 1 <: 1 1 0 C C C  

6 ) '• 5 3 l 1 2 C 4 1 2 2 1 C C C C  

t 3 5  5 2 1 l 1 C 1 1 2 1 1 C C O C  

6 3 6  5 2 1 1 2 C 4 l .i: 2 1 C C C C  

(;, 3 7  5 3 1 2 2 0 4 1 2 2 1 G C C C  

6 3 8  5 3 1 2 2 C 4 1 2 l 1 C C C C  

6 3 9  " 3 1 2 2 G 'i  l 2 1 1 0 C C C  .; 

6 -i O  5 � l 1 2 C 4 3 2 2 1 C C C C  

t 4 l 5 3 1 l. 3 C 4 J 2 1 1 0 G C C  

6 4 2  5 3 l 1 2 C l l 2 1 1 C C C C  

6 4 3  5 3 1 2 2 C 1 1 2 1 1 0 C O C  

6 1i 4  5 3 l 0 l C J 1 2 1 1 0 C O C  

6 4 5  5 3 l l 2 C l l 2 1 1 C C C C  

6 4 6  5 3 1 1 2 C l l 2 1 1 0 C C C  

6 4 7  " 3 1 2 2 C l 2 2 2 1 C C C C  -' 

6 4 8  5 3 1 1 2 C 4 1 2 2 1 C C C C  

2 0 5  



S A S  
c e s  I S L E  C H E R T S I Z E  I I\ C L U  G R A i l\  C L A S S  
6 4 9 5 3 l 1 2 C 4 1 2 1 1 0 C O C  
6 5 0  5 ; 1 1 2 0 4 3 2 2 1 0 C C C  
6 5 1 5 3 l 1 2 c u 2 g g c c o c  
6 5 2 5 3 l l 2 1 4 1 2 1 1 C C O C  6 5 3 5 3 1 2 2 C 4 1 2 2 1 0 C C C  6 5 4 5 3 1 c 2 C 4 3 2 1 1 0 C C C  6 5 5  5 3 l 2 2 0 4 2 2 1 1 1 1 1 1  6 5 6  5 3 l 2 2 C l 3 1 1 1 0 C O C  
6 5 7  5 3 l 1 2 0 l l l l l O O C C  
6 5 8  5 3 1 1 2 1 1 1 1 1 1 0 0 0 0  6 5 9  5 3 1 1 2 l l l l l l O C O C  
6 6 0  5 3 l 1 2 1 l l l 1 1 0 0 0 C  6 6 1 5 3 1 l 2 1 1 1 1 1 1 1 1 1 2  
6 6 2  5 3 1 1 2 1 3 1 1 1 1 0 C O C  
6 6 3  5 3 1 1 2 1 lt l 1 1 1 0 0 0 C  
6 6 4  5 3 1 1 l 1 4 1 1 1 1 C O O C  6 6 5  5 3 1 1 2 1 1 1 l l 1 0 C O C  
6 6 6  5 l 1 1 1 C 4 1 2 1 1 0 C O C  
6 6 7  5 2 l 1 1 C l 3 1 1 1 0 C O C  
6 6 8  5 3 1 1 2 1 4 3 2 1 1 G C C C  
6 6 '1  5 3 1 1 2 1 4 3 1 1 1 C C O G  
6 7 0  5 3 1 1 2 1 4 1 1 l l 0 C G C  
6 7 1 5 2 1 1 1 0 4 3 2 1 1 0 C O C  
6 7 2 5 3 1 3 3 2 3 3 1 1 1 C C O C  
6 7 3 5 3 1 1 2 1 l 3 1 1 1 0 C O C  
6 74 5 3 l 2 1 C C 3 1 9 <J C C C C  
6 7 5  5 3 1 1 l G l 3 1 1 1 0 C C C  
6 7 6  5 2 1 1 1 C l 3 1 1 1 C C O C  
6 7 7  5 2 1 1 1 C l l l l 1 0 C O O  
6 7 8 5 2 1 1 2 C C 1 1 l<J C C C C  
6 7 g  5 3 1 1 2 C 4 1 1 1 1 0 0 G C  
6 8 0  5 3 1 1 1 C 4 3 2 1 1 C C C C  
6 8 1  5 3 1 2 2 0 4 1 2 2 1 C C O C  

2 0 6  



A P P EN D I X  B 

F R E Q U E N C Y  H I S TO G R A M S  OF D I M E N S I ONS A N D  M O D E S  BY I S L A N D  

2 0 7  



N 
0 
CD 

fre�\1 Hi stogram 
CUBA 

8 

· [ r�1 1 
• ��0f1A q / �·.hi{�/' " • }'!1%'!a . . . .. . . . l � Z?l�}r//1 " 1/IJ:;.�/f/. 
c r;t.l/f!!IA 
y 2 . ,:%,[�}?� . .  :· . . . 

O '  ['/f'•',ftf•'/71•• '1;11/ ''.1 
3 

CB. D2 

frewency Hi stogram 

CUBA 

4 /1///il/1%� 'I 
·�Xfi?$\Vf -,y,ilfji;";"'W'"" 1 ( 3 . . !i::<•N�-��·« . . r ·�11� .:' ��FI0 ;/�:�qt$·�/.j 2!" • 

" ·:�tf��.�a; >�/a '11: u 2 �·+ • lr;wvwm n 
c W il!h);th X?;,;f' ""111'1.····1,· y 1 . . ;:ygf/�i:W ... . .  .,,/;:1,,.:,.., n • .  ml 

0 I t· ll,l{{l,/.1/' 't.�1 {./{/./ �� {1./ii. "� I 
2 

CB. D3 

F i g u r e B - 1 .  

Fre'{UenC\1 Hi stosram 

CUBA 

' l  Vi� 
� 

3 . . : 
. . . .  ·: . . -

u 2 · -

• 
n 
c 
y 1 

)/�! 
0 

0 1 2 

CB. M 

fre<t'.:ency H i stogram 

OJBA 

I ,j 
r 
e 

� 2 
• 
n 
c 
y 1 

0 

1 2 3 

CB. DS 

Freq\$lC\I Hi stograJO 

CUBA 

4 �-1'?/!X@· ·.· · · · ·. · · 
. .  ' · · -1 

� 2 r·l· · : . . . . : . . . .  : · 1  c ·I . . 

. y I I • . . 
0 

( rJ/j/jft"li/11/(4/JII//1/&J/IIIfA J 
0 1 2 9 

CB. D6 

F r e q u e n c y  h i s t o g r a m s  

( 
r 
• 
q 
u 
e 
n 
c 
y 

0. 5 

0 

( 3 
r 
• 
q 
u 2 
• 
n 
c 
y 1 

0 

• 

( 3 
r 
• 
q 
u 2 
• 
n 
c 
y 1 

0 

o f  

fre<[Uency Histogram 
CUBA 

. . , 

0 1 3 6 9 

CB. D7 

Frequency Hi stogram 

CUBA 

0 3 9 

CB. DB 

fre<[Uency Hi stograJO 

cuBA 

: : : 'I 

. . .  : . . . .  : . . . . .  : . .  1 . . : % 

0 1 2 9 

CB. D9 

a l l  d i m e n s i o n s  

fre<[Uency Hi stogram 
CUM 

! l  'Wr�� j •• 10�% �if% n %1fil",;;i c -��w,@J . .  ' . . 

0 t F11�:;�·(,·.f?;'-%"{-%U'fWZ;:»1 j 
0 1 9 

CB. D10 

frequency H i stogram 
CUBA 

" l _j"¥%�1 j r 'I///.� ·:W' r;, 
f: : l�;.� y ff;;. q ;,:; %';� ·�i •z 
u 2 . : ��·· 
� . W,f�p 
c : �f/0 ;J/f \1 ' . . .1/;,Jf.; ,0,0, ' 

0 

0 1 9 

CB. 011 
frequency Hi stogr111 

CUBA 

( 3 
r 
• 
q 
u 2 
• 
n 
c 
y 1 

0 

0 1 9 

CB. D12 
a n d  m o d e s  f o r  

fre<[Uency Hi stogr..., 

CUBA 

• 

r 
• 
q 
u 
• 
n 
c 
y 

0 

0 3 9 

CB. D13 

Fre-'t'uency H i s togra.s� 

CUBA 

r 
• 
q 
u 
• 
n 
c 
y 

0 

0 2 9 

CB. �H 

rr._,cy Hi stogrM 

CUBA 

r 
r 
• 
q 
u 2 
• 
n 
c 
y 

0 

0 3 9 

CB. D15 

C u b a . 



1re1uen<:'; Hist<l9rarn 
Tre�uenc11 H i stogram Fre�uency Hi stogrm 

JAffilCA Fre�ueney Histograrn 
Jml!CA FrO<[I.Iei1C\I H i st<l9TAID 

1Z 
JAMAICA JAMAICA 

JAMAICA 6 1Z 
6 

1 2  10 10 s s r f 
10 r e r I r 

e r 4 r � • 
r · B q e e � 
• u 6 � � u 6 
� e u 3 u 3 • 
u 6 n 4 • e n 
• c n 2 � 2 c 
n � c \1 c 4 2 y y 
� 1 

2 0 0 
0 1 2 3 

0 0 
0 6 9 0 1 3 4 9 

0 1 4 0 1 2 3 9 
2 JH, J)4 

JM,D7 JH. D10 
JH, D13 

JH. D2 Treq:ue� Hi s:t:--.;!" am Fre�uenc� Hi stogram 
J�ICA Tre,ue-nc� Histogram fre1•Jenc� Histogram 

JAI'I<lCil fre1wnc� H i stogram 
10 

JA/'1<1 Cll JAn<!Cil 
JI11'H ! Cil 10 10 

12 

1 5  8 10 tv I 8 f 0 1 2  r f I r s ! e 6 
r r e '-!) q e 6 e 6 1 9 u q , lJ . . . . . .  e u u � e e e 

n 4 4 n c n n c 

& f  J \1 c c y 2 y 
2 \1 

2 2 

3 . .  
0 

0 0 
1 2 3 

0 

O '  1//(@'((d(/4''fi(W{(Ci,''l I 0 2 3 4 ' 0 1 2 4 9 0 1 2 3 ' 
1 2 JH. DS 

JH.PS JH. Dit 
JH. DH 

JH. D3 
Fre�\/e:!"C\1 H i �MI 1re�ency Hi stogram 

J�ICA Fre�uency Hi stogram r rewency Histogram 
JAI1HCA 

8 JmtlCA JAMAICA 12 
1 0  1 2  

10 
10 a I 

r 

j 

f f r 8 e r r s e ' e 6 e � 
u ' ' u 6 e lJ u 6 e 
n e 4 e n 
c n n c 
y c c 4 

y y 
2 y 2 2 o r rw.w&:j,w&mz'��t1Wil 1 
0 0 

0 1 2 3 4 9 0 0 2 3 9 
0 1 2 9 0 1 2 9 

JH. D6 
JH. D9 JH.DiS 

JH. Di2 

F i gure B - 2 . F r e q u e n c y  h i s t o g r a m s  of a l l  d i m e n s i o n s  a n d  m o d e s  f o r  J a m a i c a . 



N 1-' 
0 

240 

200 

160 
120 

80 

{() 

fre<tuenCJJ Hi stogra:n 

HAl TI 

0 �..Z:'/f'/1(/"i/'1 ] 

:::C">:l 
2:'il 
200 

u 1 5i) 

c jO) 

:'() 

2 3 
HT. D2 

Frequency Hi stogram 
HA I TI 

O t r . ,. ':·;///! 'f1 
9 

HT. D3 

Fi g u r e  B - 3 .  

Fre1uency H i stogram 

HAlT! 

200 .---:----;--,-----:-----,� 
250 

fre�uenc� H i stogram 

HAl T! 

1 50 r---c---:--:-�----:"-:--:-, 
120 

r 200 • 
r 
e 
� u 

90 
� u 
e 
n 
c 
y 

r 
e 
q u 
• 
n 
c 
y 

! 50  

!OJ 

o<J 

:'() 

0 
H1. !>4 

Frequency H i stogram 
HA!Tl 

O t f:/·{"'/</t�//fl./rr77Zil·1 1 
2 
HT.D5 

Fre<tut:mcy H i  stogTa.'l"' 

HA I TI 

+OO r,--,--,--,---� 
200 

• 
n 
c 
y 

c 

&0 

30 

0 r r:,�y::.mxi:t/l;;l . t'!W ;·: J 

1&0 

!2') 

80 

() 1 2 3 4 5 6 9 
HT. D7 

FrE"1Uency Hj stogram 
HAl Tl 

y 40 
o L.J:L.,i':r<· d•"t:z:UJ:'I·�f :F.'i--· ,-::j 1 

() 2 3 4 
HT. D8 

fre'!IJer'lcy Hi stoST"am 

HAl Tl 

2�.0 �:-n 

20') 

e 1 ::1.1  '! 
r 
e 
q 
u 200 
e 

u 
e 100 n 

c y 100 50 

0 l }1/iti·Iiti't•rf!.'- '17'!m 0 t t{)?i?I•'W' i'-!1!./1·1 · fif'lj'ti;l 1 
0 1 2 3 4 9  0 1 2 4 9  

� M  � M  

Fre�uency H i  sto51ram 
HAl TJ 

40J �...,---..,-----,---,-�----: 

;;:"()(! 

100 

0 r "zivrf/i/ <t;:zn,.,.,:� �··i>.·t 
0 2 3 

HT. D10 

fr-equenc::; H i s togra.m 

HAI TI 

0 

HT. D1 1  

freq:u�ncy H i  s:to�a-11 

H A l T !  

-?-:•) r---:--;-----,---
J:•:J 

u ZVJ 
e 
n 

100 

',. '"' j o [ r/:W !W7.'�· 

Frc-quenc� H i sto.:;r� 

HA I TI 
400 ,-������· 

r 
e 
q 

200 

v 2(:(} 
e 
c � 10:1 

0 t..L:Jif/:j �._j 

c 
� 

0 4 
HT. Di 3 

f!'E<:\Vt'riS'.:f :;':�(',gT <:."' 

H><J Tl 
400 ,-------�--:--: 

3>2•) 

0 2(!0 
• 

� iC•) 

n 
c 

0 I t ,:,.,,l " , t:t::? ..--.7-L.J 
0 3 

fiT. Di 4 

fre'{uency Hi s t!Jqr.l.ffi 
HAI TI 

400 ,-��--------

}'):J 

200 

y j(.() 

0 t tXt(;·t?>!·:':;>t{%;��1 �_j 
0 2 3 

HT. DiS 

Fr e q u e n c y  h i s tog r a m s  of a l l d i m e n s i on s  

0 1 2 3 
HT. D12 

a n d  modes for Ha i t i . 



N 
1-' 
1-' 

u 
• 
n 
c 

fre<!ue-ncy Hi stogram 

DOMJH!CAN REPUBLiC 

:i:l ,----,,----,--,---, 

� 10 

o L.Ei�2:'1LBL-...J 

r 1 6  • 
� 12 
e 
n 
c 
y 

4 

0 

Fre�uenc� Hi stogram 

DOMI HI CAN REPUBLI C 

0 1 2 

r 
• 
q u 
• 
n 

Frequency Hi stogram 

�OM! HI CAN REPUBLI C 

24 .-��--:���, 

20 

o a:z��:il2iZ�:J.3 
0 1 2 3 4 6 9  

DR. D4 

DR. D2 
DR. D? 

r 
• 
q u 
• 
n 
c 
y 

10 

0 

frequency H i stogra:n 

DOMl Nl CAN F:If'IJBL! C 

DR. D3 

frequt:nc� Hi stograrn 
DOMI N 1 CAH REPU B L I C  

c•) 

�'() 

10 

0 Llti��b:::::::LJ 

30 

20 

2 

DR . DS 

3 

frequt"nc:� Hi stogra.rn 

DOHl H!CAI'! REPUFL ! C  

n 
c 
y 10 

0 t:._lU�!illZ:l��-.J 
0 3 9 

DR,  D6 

F i g u r e  B - 4 . F r e q u e n c y  

D o m i n i c a n  R ep u b l i c . 

h i s t o g r a m s  

i S  

i O  

5 

Fre-·:twmc\:.:1 Hi s to:;rrarn 

DOMJN J GAN REPUBLIC 

o b�da�  

Ls � 

0 i 3 4 

DR. DB 

fr-e,;uenc� Hi stogra.m 
WM! N!CAN REPUBL I C  

, 

10 � . .  : · .  j 
Q t: tt'-"'N�k''air�t,I/Caili£ i'T('td :J 

0 1 2 9 

DR. D9 

o f  a l l  d i m e n s i o n s  

fr<�uency Hi stogram 

DOMI N I CAN l:EPUBL!C 

30 ,-----,.----,---,----, 

10 

5 

0 r ry-·1/1 'tF'/', 'fi-t/' /.j"-;':3 1 

r 20 • 
q u 1 5  
e 
� 10 
� 

5 

9 

DP. DlO 

fro?-tuenc� Hi st�gram 

DOMI NI CAN FEPUEL I C  

o ��8]�U 
2 

DR. D l i  

Fr-equency Hi stogr am 

DOM! Nl CAN REPUE Ll C 

40 .-���--��--

• 
q 
u 20 
• 
n 
c y 10 

0 

0 1 2 3 9 

DR. Dl2 

a n d  m o d e s  f o r  t h e  

r • 

Frequency Histogram 

DOMl Nl CAH liiPUBL! C 

40 r--:------:--.,.--:----, 

0 

!1R.D1 J 

Freq:uE<r,ry Hi .stc:;r,yn 

DCIMI N I Ch>tt lEF'IJBLIC 
41J �--,.--.,.--,---- J 

30 

20 

10 

o u·�i /·" "-: .�, ·,�:r�Y;.·x· F\ ;;q 1 
0 

DR.�H 

Frequ<nc� Histogram 

DOMI N I CAN Ri:PUELJC 

40 r-�--��--�-. 

� u 20 
• 
n 
c 
y 10 

0 1 2 
DR.ll!5 



N � 
N 

frecruenc� H i s togram 

PUERnJ R I CO 

100 r---�--���� 

80 

60 

4'J 

20 

0 r t/ ' '"/-':V'J · �, -,·;.:/1/t/1 
3 

F'R. V2 

fre'l;:uenc� H i stogr3.m 

Plli:HO l d CO 
120 ,---�------�--� 

i·)) 

z,J 

t.(l 

40 

20 

O l_W.:C:!l-"W4-�----' 

FR.  D3 

F i g u r e B - 5 . 

50 

r 40 

OD 

20 

40 

20 

frecruency H i s togram 

runro R I co 

z 
Pl. D4 

F r e·.:ruenc'd Hi sto·.3"ra:n 

PUERTO R I CO 

FR. D5 

fre·luency Hi stogram 

PUERnJ R I CO 

00 r-���--��� 

60 

40 
e 
n 
c 
� 20 

0 
0 1 2 3 4 

PR. D6 

frequency Hi stogram 

PUERnJ R I CO 

40 r-�-:-�--:--=::::-,--, 

r 
• 
q 

3() 

u 20 
2 

1 0  

0 [ f> / I  h'• /4u 1; 1/"•f};;· !ihrzn J 
0 

n . D? 

fre1uency Hi stogram 

PUERTO R I C O  
E:O ,----------

60 

u 40 
e 

20 

0 l rrz::t; .. ·;t.£0i 1/t,.-'1'1/<FiiF-J 1 
0 4 

PR. D8 

frequency H i s togram 

PUERnJ R I CO 

' ·: [ . . . . .  e 60 · 
q 
u 
• 40 I-· 

2() � 
0 

0 2 
FR. D9 

frequency Hi stogram. 

runro R I CO 

00 r--:---:---�-:---:---, 

-�i?� : 60 I- . t;;�)/.j . .  ��j (:\�;� 
40 r· r'i�J . i 

� • ;:;;.;:;�;;; ·. -j � 20 · · ·. · t:x� j 

r 
• 
q 
u 
e 
n 
c 
� 

e 
q u 
• 
n 
c 
� 

0 f . �;J�lJ�;j';J:>L I 

20 

0 

1 20  
!00 
60 
60 

40 

20 

0 

0 
f·R. D!O 

Fre·1uenc� H i stogram 

fUi:F:TO Rl CO 

0 
FR. D11  

frequenc� Hi stograrn 

PUi:RnJ Rl  CO 

0 
PR. D12  

Freqvenc� H i  stor.am 

runro R I co 

120 f 
!CO:· � �  � r.;;;:�J r!;'l!l 

S:• [0:%�1 
J 
--1 
� -1 1 j 60 � ��:.;�::1 r ,.,,.;,,j . .  _; j 
i 
l " 

t tr,;:;:1 40 c- ;,;:;;;1 · 
�. '11· 

:-'0 L r; �::.;;,� - . ..j 

1 1 0 � (:,:;}-y-\==-::, 
__ , 

0 4 
P1 .  D 1 3  

f.'"'o?'{'JO:'"�C� :--1 \ S�G:;r!:'-?..'!1 
F'jH ?:J � 1 (.j 

i Z,} ·.-----

' E·J � � � � �:' ; ;"; I 1 
21) r· v 1�:/ r ·i 
�) �- r ;x '1 -1 

r- �' <·:: '-t � 

: t �·.;�0l�- l t �-;•.;•,H . ,;/ ::J j 0 r� ':/1·, .. �;·:-,f:.-·:) 
0 

F�. D 1 4  

fre-q•�r,·:� H i  stcgra:rr 

PlJl� TiJ Ri CD 
! 20  c- - . .  -n

· r : 
. 

. !C\'l r · /:!:-.: . ·  . . . . . . . .. . 

80 lr}+f . 
: . 1 

60 fi),;!J ; : . . . . · . . · . -� r;;' ''J . . . j : ' {( ' l 0 t �!!!')"•·····= . 
0 

FR.  D 15  

F r e q u e n c y  h i s t o g r a m s  of a l l  d i m e n s i o n s  a n d  m o des f o r  P u e r t o  R i c o . 



N 1-' 
w 

r 
e 
� 
•J 

Fre'!Uency Histogram 

VI RG!Ii I StANDS 
iS r---�-----------
12 

o �BBuJ" 

15 

1 2  

9 

4 9 

VI . D2 

frequency H i stogram 

VI R G I N  ISLANDS 

VL D3 

1 0  

8 

0 

Fre�uency Hi stogram 

VIRGIN I SLANDS 

0 1 2 

VI . M  

Frequency H i s togram 

VIRGIN I SLANDS 
10 ,---.,.,.,,..-,.---,----, 

0 �  

f 
t 
• 
� 
u � 
• 
n 
c 
y 2 

0 

2 

VI . D:i 

3 

frequenC!:f Histograrr, 

VIRGIN ISLANDS 

0 9 

Vl .  D6 

Fi g u r e  
V i r g i n  

B - 6 . Frequency h i s t o g r a m s  
Is l a n d s . 

r. 
c 
y 

fre�uency H i stogram 

Vl�G!N I S LANDS 

o uz:mma{Z;U 
VI . D 7  

Fre-:wenc!;; H t s t ogra.rr: 
V ! i:G ! M  I SLANDS 

6 

y 2 

r 
e 

0 ! ['/f'i 'ii·V i/U' 
0 4 

VI . D8 

9 

frequency H i stogram 

VIRG I N  I StANDS 

� 3 
• 
n 
c 
y 

of 

0 �--
0 

a l l  

9 

VI . D9 

d i m e n s i o n s  

n 
c 
y 

y 

r 
• 
q 

a 

fre�uency His togram 

VIRGIN ISLANDS 

u 4 
• 
n 

y 2 

0 

V! . DiO 

frequencbt Hi s:togra."l'' 

VI RG! N I SLANDS 
10 � 

8 

2 
0 ! fFhi·, "'' . JU/."' 

9 

VI . Dii 
Fre�uency H i stogram 

VI RGIN I SLANDS 
i 2 r--v="f1"m-r--:----;----, 

10 

8 

2 

0 
0 

Vl . D12 

a n d  m od es f o r  t h e  

!' 
r 
• 
q 
v 
e 

• 
q 
u 
� 
n 
c 
� 

Frequeocy H i stogram 

V!£GIIi l SLAKDS 
1 2  nw;;;.,.-:---:----
10 

6 

4 

0 ��� 
0 3 4 

VI . D i 3  

fre quency H i s togram 

V!RG:N l SLANDS 
! 2 r-=:=,.-:---:-----, 

• .", 

0 I>- !'' ,, ':'l.'J.'.'f/·� �·,t> >;;;.v/,j j 
0 1 9 

\It, D!4 

frequef"tl:Y Hi stogram 

V!RGi� l SLANDS 
! 2 e>���--------

! 0  

s 

f 

o �B-�  
0 ! 

�t . D15 
9 



A P P E N D I X  C 

F R E Q U E N C Y  H I S T O G R A M S  F O R  D I M E N S I O N S  2 - 1 5  

2 1 4  



e 

6 
r 
e 
'! 
u 4 
e 
n 
c 
y 2 

0 

0 

1 5  

1 2  

r 
e 9 
'! 
u 
e 6 n 
c 
y 

3 

0 

0 

1 2  

1 0  

f 
r s 
e 
q 

6 \J 
e 
n 

4 c 
!I 

2 

0 

0 

Fre quency Hi s togram 

CUSA 

"I "'t" I ' l""l 'l""l ' 

: m:  
2 

. . 

. . . . . . . . . . . . . . . .  . . . ' . .  ' 
. . ' . . . . . . . . ' . . . . 

1 :  
3 5 7 9 

4 6 8 10 

CB. D2 

fre<{uency H i stogram 

VI RG I N  I SLAN�S 

3 5 7 g 
2 4 6 8 

vr . n  

fre<!Uenc;.� Hi stogram 

JA�IH I CA 

3 5 7 9 

10 

2 4 6 8 10 

JJ1. 02 

r e 
<! 
\J 
e 
n 
c 
y 

f 
r 
e 
q 
u 
e 
n 
c 
� 

r 
e 
'! 
u 
e 
n 
c 
y 

240 

200 

1£0 

120 

!)0 

40 

0 

0 

50 

40 

30 

20 

10 

0 

0 

100 

00 

60 

40 

20 

fl'e<tuency H i s togram 

2 

HA I T I  

' � . . · ' ' . . .  '• . ..  
•• • ' •' • •  ' .. .  ' • '  • # • � 
. .  ' 

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

. . . ' . . . . ' 

'• ' ' •' ' # ' '> ' . , • • • •  

3 5 7 

4 6 B 
HT. D2 

9 

1 0  

Frequency H i stograrn 

D0!11 HI CAN REPUB L I C  

! • ' • • • •• • : • • • • •  ' ' • ; • � 
' . .  , . . .. . . . .. . . . . . . .  � 
• • •• • • '• • � • <' • •• • • � • , .• 

: . .  · . .  ·. ' : ' . ·  . .  : .  ; . 

1 3 5 7 9 
2 4 e. 8 1 0  

DR . D2 

fre<{Uency Hi stogl'am 

PUERTO R I CO 

. . . .  . . . . ' . . . . . . ' . . . . . . .  . 

3 5 7 9 
0 2 4 6 8 10 

PR. D2 

F i g u r e  C - 1 . Frequency h i s t o gr a m s  s howin g modes of g e o l o g i c  
types C DM 2 ) f o r  e a c h  i s l a n d . 



3 
r 
e 
q u 2 
e 
n 
c 
y 

0 

0 

15 

1 2  
r 
e 
q 

9 

u 
e 6 n 
c 
y 

3 

0 

0 

1 5  

12 

r 
e '! 9 

u 
e 6 n 
c 
;; 3 

0 

0 

Fre�uency H i s togram 

CUBA 

1 3 5 7 9 
2 4 6 8 

CB. D3 

freq'J�ncy Hi stogram 

VI RGIN I SLANDS 
�i lj 

. .  " '  . .. . . . - .  

3 5 
2 4 6 

Vl . D3 

'l'"'l'"'l 

7 9 
8 

Fr<><tuency H i stogram 

JA�·IA! CA 

1 3 5 7 '3 
2 4 6 8 

Jt1. D3 

10 

10 

10 

300 
250 

r 200 e 
'1. u 1 50  
e 
n 

100 c 
y 

so 
0 

0 

50 

f 4 0  

r e 30 
q 
u 
e 
n 20 
c 
y 10 

0 

0 

1 20  

100 

r 80 
" 
'I 
u w 
e 
n 
c 40 
y 

20 
0 

0 

Fre�uency Histogram 

HAITI  

I • ,• • • '• • � • ,• ' • • , ' \ ' ,• 

.. . . . . . � . . · . . . . . ;. . : 

3 5 ? 9 
2 4 6 8 ' 10 

HT. D3 

Frequency Hi stogram 

DO�IJ Nl CAN REPUBLIC 

. . . . : . � . 

. . . . . ' '  . . . . . . . . . .  

3 5 ? 9 
{ 6 8 10 
DR. D3 

Fre<(uency H i s tog1•am 

PUERTO R I CO 

: . . · . .  · . .  � . .. . . . . . · . .  : . 

o •  '• ' ' •• • z  • ., , '•' ' '  • ' '  

: . ·. · . : . : . · . .  ' , " . : ' ·. 

; • • • • .  • • • t ' : • •  • . •  \ • 1 ·� 

. .  '• ' . .. .  , . .. . . .. . , . . . 

3 5 ? 9 
a 4 6 a 10 

P R . D3 

F i g u r e  C - 2 . F r e q u e n c y  h i s t o g r a m s  s l1 o w i n g  m o d e s  of s i z e  

p o t e n t i a l  o f  t h e  r a w  m a t e r i a l  < D H 3 ) f o r  e a c h  i s l a n d . 

2 1 6  



f 
r 
e 
' 
u 
e 
n 
c 
y 

r 
e 
q 
u 
e 
n 
c 
!J 

r 
e 
q 

3 

u 2 e 
n 
c 
!J 

Frequency H i s togram 

CUBA 

: . : . : . : . '. . · .. ·. 
. . ' ' . . ' ' '  . .  · · · · ·  . . . .  

0 2 4 6 8 10 
-1 1 3 5 7 9 

10 

8 

4 

2 

0 

-1 

1 2  

1 0  
8 

6 

4 

2 

0 

-1 

CB. D4 

Fre<�.uency Hi stograr.1 

VI RGI N  I SLANDS 

. . . . .  

0 2 4 6 8 
3 s 7 9 

Vl . D4 

Frequency H i stogt'ilfO 

0 2 

,lAI'<A l CA 

4 
3 5 

Ji·t D4 

' . 

E, 
7 

a 
9 

10 

10 

300 
250 

r 200 e 
q u 1 50  e 
n 

100 c 
y 

50 

0 

-1 

24 

20 
f 
r 1 6  
e 
� 
u 12 
e 
n 

s c 
\1 

4 

0 

-1 

60 

50 

r 40 
e 
q u 2.0 
e 
n 

20 c 
!! 

10 

0 

-1 

l'l·�·tuenc\1 H !  st ogram 

HA I TI 

0 2 4 6 a 
3 5 7 9 

HT. D4 

Ftequency Hi stogram 

DOM! N! CAH REPUBL I C  

0 2 4 6 8 
3 5 7 9 

DR. D4 

/!'equenc\1 H i stogram 

PUERTO R I CO 

10 

10 

0 4 6 8 10 
3 5 7 9 

FR. D4 

F i g u r e  C - 3 . F r e q u e n c y  h i s t o g � a m s  s h o w i n g M o d e s  o f  

i n c l u s i o ns i n  r a w  m a t e r i a l  C D M 4 ) f o r  e a c h  i s l a n d . 

2 1 7  



r 
e 
q 
u e n 
c 
y 

f 
r 
e 
q 
u 
e 
n 
c 
y 

f 
r 
e 
q 
u 
e 
n 
c y 

4 

3 

2 

0 

8 

0 

fraquency H i � lo9l'<ll0 
CUBA 

. · : · ·. · ·.· · : · : 

3 5 7 9 
2 4 6 3 

CB. D5 

Fre<1uency Hi stogram 

ViRG!  1'1 I SLANDS 

3 5 7 9 

10 

0 2 4 6 8 10 

6 

2 

Vl . DS 

Frequency H i stogram 

JAI'JU C A  

. .  ' ' l  
· . ·  · :  ', '  · . · · . .  · 

. ' . . . 
. . . ' . 

. . . .. . . . .  · - . .  
. . . . . 
' ' ' . ' . � 

. '• ' � . .. ' ' .. . .  ' � . 
. . . . . . 
. .  ' . . . 

. · . .  : . : . .  · . .  : . : ' . . . . - . 
' . . . . 

3 5 7 9 
0 2 4 6 8 10 

J�l. D5 

r 
e 
'f 
u e 
n 
c 
y 

r 
e 
'I 
u 
e 
n 
c 
y 

r 
e 
'I 
u 
e 
n 
c 
y 

300 

2 50 

200 

150 
1 00 

50 

0 

0 

40 

30 

20 

10 

l't·<:�u•no!.) i i i  s t og1•am 

HA I TI 

3 5 7 9 
2 4 6 a 1 0  

HT. DS 

Frequency Hi stogram 

DONI Nl  CAN REPUBLJ C • 

: . · . . . . · . : . · . . .. · . : . � . 

' : . : . . . . .  : . : ' 

3 5 7 9 
o 2 4 6 a 1 0  

80 

60 

40 

20 

DR. DS 

Frequency H i s togram 

PUERTJ R I CO 

' · : ·
·. · 

· . · · : · : 

3 5 7 9 
0 2 4 6 8 10 

PR. D5 

F i g u r e  C - 4 . Fre q u e n c y  h i s t o g r a m s  s h o w i n g  m o d e s of g r a i n  
< D M S l f o r  e a c h  i s l a nd . 

2 1 8  



5 

4 
r 
e 
q 

3 
u 
e 2 n 
c 
y 

0 

-1 

6 
r 
e 
q 
u 4 
e 
n 
c 

2 y 

0 

-1 

6 
r 
e 
q 
u 4 
e 
n 
c 

2 y 

0 

-1 

Fre<1uenc8 H i  ;;togl'am 

CUBA 

0 2 4 (, 8 10 
3 5 7 9 

CB. D6 

Frr:quenc!t H i stogram 
V ! P. G l N  I SLANDS 

. . 

0 2 
3 

. . 

. . 

. . . 

4 6 
5 

V! . D 6 

. . 

. . 

B 
7 9 

Freque ncy H i s togram 

JA/<'.A! CA 

0 2 4 6 a 

10 

10 
1 3 5 7 9 

Jr:. D6 

r 
r 
e 
<t 

f1·equency Hi s t ogram 
HA I TI 

300 � : . . > . . > . � . ; . ·: . 
'0 . . . . . . .  . 

u 
200 h . . . . . . .  . 

. . · . : . : . ,' . : . : . : . · . . ' , . 
e 
n 
c 
y 

r 
e 

!. • • • • • • • • • 
100 

. . . . . . . . . 
' '  . . . . . . . . ' . . ' . . . .  . . . . . . . . . . 

0 

0 2 4 6 8 10 
-1 3 5 7 9 

30 

HT. D6 

frequency Hi stogram 

DOMI N I CAN REPU B L I C  

'! 
u 20 
e 
n 
c 
y 10 

0 

-1 

f 60 
r 
e 
'! 
u 40 
e 
n 
c 
y 20 

0 2 4 6 8 
3 5 7 9 

DR. D6 

frequency H i s togram 

PUERTO Rl CO 

. : ' :  . : . : . : . · . .  · . . . 

. . . . . . . . . . . . . .  , 
. . . . . .  

10 

0 2 4 6 8 10 
- 1  1 3 5 7 9 

P li. D6 

Figure C - 5 . t r e q u e n c y  h i s t o g r a m s  s ho w i n g  m o d e s  o f  degree 
of cortex < D M6 ) f o r  eac h i s l a n d . 

2 1 9  



r 
r e 
q 
u 
e 
11 
c 
y 

r 
e 
� 
u 
e 
n 
c 
y 

f 
r 
e 
q 
u 
e 
n 
c 
!J 

3 

2 . 5 

2 
1 . 5  

0 . 5  
0 

- 1  

5 

4 

3 

-, � 

0 

frequency Hi stogram 
CllDo1 

0 2 4 6 8 
1 3 5 7 9 

CB. D7 

Frequency Hi stogram 

VI R G I N  I SLANDS 

10 

0 2 4 6 B 10 
-1 

6 

5 

4 

3 

2 

3 5 7 9 

Vl . D7 

Frewency Hi stogram 

JAMAICA 

0 2 4 6 8 lO -1 3 7 9 
Jl'l. D7 

r 
e 90 '! u e 60 n 
c 
y 30 

-1 

24 

20 

!' 1 6  
e 
q 

1 2  u 
e 
n 

8 c 
y 

4 

0 
-1 

30 
r 
e 
'! 
u 20 
e 
n 
c y 10 

0 

-1 

Fre�uency Hi stogram 
l!i\1 1'1 

0 2 4 6 B 
i 3 5 7 9 

HT. D7 

Frequency Hi stogram 
DOMI N I CAN REPUBLI C  

l.O 

0 2 4 6 8 10 
3 5 7 9 

DR. D? 

Frequency H i stogram 

PUE�TO R! CO 

0 2 4 6 8 
3 5 7 9 

?R. D7 

10 

F i g u r e  C - 6 . fr equ0ncy h i s t o g r a ms s h o w i ng m o d es of b u l bs of 
p e r c u s s i o n  C DM 7 ) f o r  e a c h  i s l � n d . 



r 
e 
� 
u 
e 
n 
c 
y 

r 
e 
'f 
u 
e 
n 
c y 

r 
e 
q 
u 
e 
n 
c 
y 

4 

3 

2 

0 

-1 

8 

6 

4 

2 

0 

-1 

Frequenc:; Hi stogram 
CUBA 

0 2 4 6 8 
1 3 5 7 9 

CB. DB 

Fre<ruenc\,1 Hi st.o;rram 

VI R G I N  I SLAN;JS 

0 ::: 4 6 8 
3 5 7 9 

I.Jl . DB 

Fr•Nuency H i s togram 
JA�IAl CA 

10 

10 

10 ! "1'"'1"'1""1" '!""l""jlillf"""!' 

6 

2 

0 2 4 6 B 10 
-1 3 5 7 9 

cf l1. D3 

r 
e 
'I 
u 
e 
n 
c 
y 

r 
e 
'! 
u 
e 
n 
c 
y 

r 
e 
'! 
u 
e 
n 
c 
y 

200 

1 60 

1 20 

80 

40 

0 

- 1  

30 

25 

20 

1 5  

10 

5 

Frequency H i s togram 

HA I TI 

0 2 4 6 8 

3 5 7 9 

HT. DS 

frequency H i s togram 

DO�U N I CAN REPUBLI C 

1 0  

• • •  ! . !  . .. . .  • •  ,• , 

. . . . . . . . . . . .  . . ' . , • . 

0 2 4 6 8 10 
- 1  3 5 7 9 

60 

DR. DS 

Frequency H i stogram 

PUERTO RICO 

· II • • • • • · • · 40 · . · �j · : · : · : · : · : · : . .. · ·. · 

20 

0 

-1 

' /1. . . • • . . • . ;�: ' . . . . . . 
. . . .  ' . . . . . . .  . . . . .  

0 2 4 6 8 10 

3 5 7 9 

PR. DS 

F i g u r e C - 7 . F r e q u e n c y  h i s t o g r a m s  s h o w i ng m o d e s  o f  t h e  

d i r e c t i o n  o f  p r i m a r y  f l a k e  s c a r s < D M 8 ) f o r  e a c h  i s l a n d . 

2 2 1  



r 
e 
q 

3 

u 2 
e 
n 
c 
y 

frequency H i s togram 
CUBA 

."r:��� • %  
I 

. . ' . . . . . . . . . . . . 
. . ' . . 

o 2 4 6 a 10 
- 1  3 5 7 9 

6 

5 

r 4 
e 
q 
u 3 
e 
n 

2 c 
y 

0 

-1 

10 

8 
r 
e 
q 

6 

u 
e 4 n 
c 
y 

2 

0 

-1 

CB . D9 

Frequency H i stogram 

VI R G I N  I SLANDS 

0 2 4 6 8 
3 5 7 9 

VI . D9 

Frequency H i stogram 

JA�IA I CA 

0 2 4 6 8 

10 

10 
3 5 7 9 

Jl1. D9 

r 
e 
q 
u 
e 
n 
c 
y 

I' 
e 
q 
u 
e 
n 
c 
y 

r e 
'{ 
u 
e 
n 
c 
y 

1 50  

100 

50 

0 

-1 

30 

25 

20 

1 5  

10 

5 

· 0  

-1 

100 

80 

w 

40 

20 

Frequency Hi s togram 
HA I TI 

0 2 4 6 a 
3 5 7 9 

HT. D9 

Frequency H i stogram 

DOMI N I CAN REPUBL I C  

0 2 4 6 8 
3 5 7 9 

D R . D9 

Frequency H i stogram 

PUERTO R I CO 

I' 

10 

10 

' ' '  0 0  M O OO O  

.. . . .  · · · · · ·  .. . .. . 

0 2 4 6 8 10 
-1 3 5 7 9 

P R . D9 

F i g u r e C - 8 . F r e q u e n c y  h i s t o g r a m s  s h o w i n g  m o d e s  o f  t h e  

n u m b e r  of p r i m a r y  f l a k e  s c a r s  < D M 9 ) f o r  e a c h  i s l a n d . 

2 2 2  



r 
e 
q 
u 
e 
n 
c 
y 

r 
e 
q 
u 
e 
n 
c 
y 

r 
e q u e n 
c 
y 

rr·e<tuenc� H1 st.ograrr. 
CUBA 

3 

2 

0 
0 2 4 6 8 -1  3 5 7 9 

CB. D10 

Fre,{uency H i stogram 

VI RG I N  I S LANDS 

B .. , .. , ;, .. ,. 

: � . 
6 . .. � . . . :? . 

10 

0 2 4 6 8 10 
-1 3 5 7 9 

�'1 . D10 

Frequency H i s togram 

JAt1A I CA 

6 

5 . . . . . . . . . 

4 
3 
2 

1 ' 1 ' 1 ' ' '  .. 

0 
0 2 4 6 8 10 -1 3 5 7 9 

Jt1. D10 

Frequency H i s togram 

HA I TI 
400 1'"'1"'"'"'1'11'"''"1""1""T"I�''1'"11'�"'1""1'"T'I�"'f'l"�"ll"""l'"'1 

r 
e 
q 

300 

u 200 
e 
n 

� 100 

0 2 4 6 8 10 
-1  3 5 7 9 

u 
e 
n 
c 
y 

r 
e 
q 
u 
e 
n 
c 
y 

-1 

40 

20 

0 
-1 

HT. D10 

Frequency H i stogram 

DOMI N I CAN REPUBL I C  

0 2 4 6 
3 5 7 

8 10 
9 

D R . D10 

he•]Uency H i stogram 

PUERTO R I CO 

0 2 4 6 8 
3 5 7 9 

P R .  D10 

10 

F i g u r e  C - 9 . F r e q u e n c y  h i s t o g r a m s  s h o w i n g  m o d e s  of t h e  

n u m b e r  o f  p r i m a r y  p l a t f o r m s  C D M 1 0 )  f o r  e a c h  i s l a n d . 

2 2 3  



4 

f 3 
r 
e 
q 
u 2 
e 
n 
c 

0 

-1 

1 0  

s 

r 
e 
q 

6 

u 
e 4 n 
c 
� 

2 

0 

- i  

1 0  

r 
8 

r 
e 
'l. 

6 

u 
e 4 n 
c 
y 2 

0 

-1 

fre�uency Hi stogram 

CUBA 

· ·
. z' 

0 2 4 6 8 
1 3 5 7 9 

CB. D 1 1  

Frequenc!o) Hi stogram 

VJ R G I N  I SLANDS 

0 2 4 6 8 
3 5 7 9 

VI . D i 1  

Fre�•Jency H i  stog,·am 

0 2 

JAI·IA ! CA 

4 

, . . . .  

6 8 

1 0  

1 0  

1 0  
1 3 5 7 9 

JM. D11  

f r 11 
q 
u 
e 
n 
c 
!j 

frequ�ncy Hi s togram 
HAITI 

Frequency H i stogram 

DOI1l Nl CAN REPUBL I C  

30 (;"'f"T'l"""1:n"'f"'"'l'""'l''"'l"''f""l'� 
25 · 

. .  : . .  : . . . . . . . . ; . � ·: � 
r 20 .. . . . .. ' . , . ,  . • . •  � 
e 
q 
u 
e 
n 
c 
y 

r 
e 
� 
u 
e 
n 
c 
y 

1 5  

1 0  

5 f- · . ·  

0 2 4 6 B 10 
- 1  3 5 7 9 

DR. D11 

Frequency H i s togram 

PUERTO R I CO 

100 

00 

(.0 

40 

20 

0 

0 2 4 6 8 

-1 3 5 7 

PR . D1 1  

10 

9 

F i g u re C - 1 0 . Freq uen c y  h i s t o g r a m s  s ho w i n g  m o des o f  t he 

d o m i na n t  a n g le ( s )  o f  p r i m a r y  p l a t f o r m ( s )  < D M l l ) f o r  ea c h  

i s l a n d . 

2 2 4  



r e 
q 
u 
" 
n 
c 
\1 

c 
y 

r 
e 
'! 
u 
e 
n 
c 
y 

3 

2 

1 2  

1 0  

8 
6 
4 

2 

0 

-1  

6 

4 
2 

0 

-i 

i'reqven.::c; H J s togram 
CUBA 

2 4 6 8 10 

3 5 7 9 

<:F. D12 

Frequ�ncy H i stogra� 

0 

0 

I!! RG!N I SLANDS 

2 

2 

4 6 8 10 
3 5 7 9 
l!l . D1 2  

4 6 8 10 

3 5 7 9 
Jl'I.Di 2 

f 300 r e '! 
u 200 
e 
n 
c 
\1 100 

)'requonc\1 H 1  stogr an1 

HA I T I  

0 2 4 6 8 1 0  

- 1  3 5 7 9 

l' 
e 
q 

30 

u 20 
e 
n 
c 
\J 10 

0 

HT. D1 2 

frequency Hi stogram 

DOMI N I CAN REPUB L I C  

0 2 4 6 B 1 0  
-1 1 3 5 7 9 

1 20 

100 

r 30 
e 
'I 
u 60 
e 
n 40 c 
y 

20 

0 

-1 

D R . D 1 2  

Frequency H i s togram 

PUERTO R I C O  

0 

. ; . : . : . : . : . · . . · . .  · 
.

. 

" •. •• ' � • i • : ' : ' .. . .  • •  

2 4 6 8 10 
3 5 7 9 

PR. D12 

F i g u r e  C - 1 1 . F r e q u ency h i s t o g r a m s  s h o w i n g  m o d e s  of t h e  

n u m b e r  o f  s e c o n d a r y  f l a k e  s c a r s  C DM 1 2 )  f o r  e a c h  i s l a nd . 

2 2 5  



r 
e 
q 
u 
e 
n 
c 
y 

r 
e 
q 
u e 
n 
c 
y 

r 
e 
'I 
u 
e 
n 
c 
y 

4 

3 

2 

0 

-1 

1 2  

10 

s 

6 

4 

2 

0 

-1 

rl'('({IJency Hi s togr <Jnl 
CUBA 

0 2 4 6 8 10 
3 5 7 9 

CB. D1 3 

hecwency H i stogram 

V I R G I N  I SLANDS 

. . . .  

. . .
.

. . . .
. 

0 2 4 6 8 
3 5 7 9 

Vl . D 1 3  

Frequency H i stogram 
JAI'I"l ! CA 

10  

0 2 4 6 8 10  
-1  3 5 7 9 

J�l. D 1 3  

1' 
v 
q 
u 
e 
n 
c 
y 

r 
e q 
u 
e 
n 
c 
y 

r· 
e 
'I 
u 
e 
n 
c 
y 

400 

300 

200 

100 

0 

-1 

40 

30 

20 

10 

0 

-1 

120 

10'.) 

80 

60 

40 

20 

0 

-1  

Fre<{uency H i stogram 
HA l T! 

' : '  : ' : '  ', ' ', ' ', ·-

,' . : . : ' :  . : ' : ' ', . ·, ' ·. ·-

:· .  :· . :· ' : . : . : . : '  ·: . -:·-

@� : �: ' ""': 

0 2 4 6 8 10 
3 5 7 9 

HT. D1 3 

Fre<ruency Hi stogram 
DO�! I Nl CAN REPUFLI C 

0 2 4 r, 8 10  
3 5 7 9 

DR . D1 3  

Frequency H i s tog1·am 
PUERTO R I CO 

0 2 4 6 8 10 
3 5 7 9 

PR . D 1 3  

F i g u r e  C - 1 2 . F r e q u e n c y  h i s t o g r a m s  
d i r e c t i o n  o f  s e c o n d a r y  f l a k e  s c a r s  

s h o w i n g m o d e s  o f  t h e  
C D M 1 3 )  f o r  e a c h  i s l a n d . 

2 2 6  



4 

3 
r 
e 
q 

2 u 
e 
n 
c 
y 

0 

- i  

1 2  

10 

r 8 
e 
q 
u 6 
e 
n 

4 c 
y 

2 

0 

-1  

1 2  

1 0  

r 8 
e 
� 
u 6 
e 
n 

4 c 
!I 

2 

0 

- 1  

i're'!Uenc'! H 1  stogram 

CU�A 

0 2 4 6 B 10 
3 5 7 9 

CB. D 1 4  

Frequenc!l Hi s togram 

VI RG I N  I SLANDS 

. 
. 

. , . . . . . , . .
. 

0 2 4 6 B 10 
3 5 7 9 

VI . D14 

Frequenc!l H i stogram 

JA�IA ! CA 

0 2 4 6 8 
3 5 7 9 
JM. D14  

10 

f 
r 
e 
'! 
u 
e 
n 
c 
y 

r· 
e 
q 
u 
e 
n 
c 
y 

r 
e 
q 
u 
e 
n 
c 
y 

300 

200 

100 

0 

-1 

40 

30 

20 

10 

0 

-1 

fr�quency H1  s tog rani 
HA I TI 

· · : ' :  · : · : · ·. · ·. · 

. . . . .  

0 2 4 6 8 1 0  
3 5 7 9 

HT. D 1 4  

frequency Hi stogram 

DOM I N I CAN REPUBL I C  

0 2 4 6 B 
3 5 7 9 

t,R . D 1 4  

F1·equency H i  s tog1•am 

PUERTO R I CO 

10 

0 2 4 6 B 10 
-i 3 5 7 9 

PR. D 1 4  

F i g u r e  C - 1 3 . Fre q u e n c y  h i s t o g r a m s  s h ow i n g m o d e s  o f  t h e  

n u m b e r  o f  s e c o n d a r y  p l a t f o r m �  C D M 1 4 )  f o r  e a c h  i s l a n d . 

2 2 7  



r· e 
q 
u 
e 
n 
c 
y 

r e q 
u 
e 
n 
c 
y 

r e q u e n 
c 
y 

4 

3 

z 

0 

-1 

1 ;?  
10 

8 
6 

4 

2 

0 

-1 

froiuoncy H i s togram 
CUBA 

0 2 4 6 a 
1 3 5 7 9 

CB . D1 5 

Frequency H i stogram 

V I R G I N  I SLANDS 

10 

0 2 4 6 a 10 
3 5 7 9 
VI . D 1 5  

Frequency H i stogram 

JAt·O<I CA 

0 2 4 6 8 10 
-1 3 5 7 9 

cl�j, D 1 5  

r r e q u e 
n 
c 
y 

r e q 
u 
e 
n 
c 
y 

r e 'l 
u 
e 
n 
c 
y 

f r e q uency H 1 s togram 

H A I T I  

0 2 4 6 8 1 0  
-1 3 5 7 9 

40 

30 

20 

10 

0 

- 1  

1 20 

100 

80 
60 
40 
20 

0 

- 1  

HT. D 1 5  

Frequency H i stogram 

DOMI N I CAN REPUBL I C  

0 2 4 6 8 10 

3 5 7 9 
D R . D 1 5  

frequency H i s togram 

PUERTO R I CO 

0 2 4 6 8 1 0  
3 5 7 9 

PR. D 1 5  

F i g u re C - 1 4 . F r e q u e n c y  h i s t o g r a m s  s h o w i n g  m o d e s  o f  t h e  
d o m i n a n t  a n g l e ( s )  of s e c o n d a r y  p l a t f o r m ( s )  < DM 1 5 ) for e a c h  
i s l a n d . 

2 2 8  



A PP EN D I X  D 

S T A T I S T I C A L  D A T A  OF P A R A D I G M A T I C  C O M P A R I SO N S  



D - 1  C l a s s e s < D M 6 - 1 5 ) c o r r e l a t e d b y  I s l a n d  < D M l ) . S h o w i n g  

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

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

C L A S S  BY I S LAND 

CUBA  < DMl . l l  

(all equa l l  

JAMAICA < DMl . 2 l 

(all  equa l l  

HAITI CDM1 . 3 l  

0432110000 30 6 . 5% 

04311 10000 27 5 . 8% 

0412110000 26 5 . 6% 
0999990000 18 3 . 9% 

0332110000 16  3 . 4% 

03121 10000 15 3 . 2% 

0 3 1 1 1 10000 1 0  2 . 2% 

03311 1 0000 10 2 . 2% 

Constants : Dimensions 6 ,  1 0 • .  1 1 • ,  
12-15  

Variants : Dimensions 7 ,  8 ,  9 ,  10 

DOMINICAN REPUBLIC < DM1 . 4 l  

04321 1 0000 5 9 . 6% 
091 1990000 4 7 . 7% 
0010993121 2 3 . 8 % 
0030993121 2 3 . 8% 

01321 1 0000 2 3 . 8% 

04121 10000 2 3 . 8% 

0932990000 2 3 . 81 

0932991111  2 3 . 2: 

0942990000 2 3 , 8). 

393 1 1 90000 2 3 . Bt 

Constants : Dimensiuns 1 0 • ,  1 1 • ,  

1 3 ,  1 5  
Variants : Di�ensions 6 ,  7 ,  8 ,  9 ,  
1 2 ,  14 

2 3 (J  

PUERTO R ICO < DM1 . 5 l  

0412110000 8 6 . 7% 
0412210000 8 6 . 7% 

01121 10000 6 5 . 0% 

0642310000 5 4 . 2% 

0 1 3 1 1 10000 4 3 . 3% 

043211 0000 4 3 . 3% 

1 1 1 1 1 1 0000 4 3 . 3% 

26121 10000 4 3 . 3% 

Constants : Di1ensions 1 1 ,  1 2 - 1 5  

Variants : Dimensions 6 ,  7,  8 ,  9 ,  1 0  

VIRGIN ISLANDS C DM1 . 6 l  

31001 10000 2 1 1 . 8% 

0999990000 2 1 1 . 8% 

0999999999 2 1 1 . 8% 

Constants : Dimensions 7 • ,  8 • ,  9 • ,  1 0 • ,  1 1 • ,  

1 2 - 1 5  

Variants : Dimens ion 6 



D - 2  I s l a n d s  < D M l ) c o r r e l a t e d  w i t h  C h e r t  < D M 2 ) a n d  C l a s s  

< D M 6 - 1 5 ) .  

I S LA N D  I C H E R T /  C LA S S  

CUBA < DHI . l l  ( a ll equal) 
With Barrera Mordan Chert < DH2 . 2 l  ( all 

equa l )  

With Cerrillo Chalcedony < DH2 . 3 l  ( a l l  equal ) 

JAMAICA < DH1 . 2 l  <all  equall 
With Hispaniola Flint < DM2 . 1 l  (all equal) 

With Barrera Mordan Chert < DH2 . 2 l  ( a l l  
equal ) 

HA ITI < DH1 . 3 l  

With Hispaniola Flint < DH2 . l l  
0432110000 16 6 . 7% 

0431110000 13 5 . 4% 

0 412110000 12 5 . 0% 

033211 0000 

09999 90000 

0311 110000 

0312110000 

0131110000 

0331110000 

041111 0000 

7 2 . 9% 

7 2 . 9% 

6 2 . 5% 

6 2 . 5% 

5 2 . 1% 

5 2 . 1% 

4 1 . 7% 

Constants : Dimensions 6, 1 0 • ,  1 1 • ,  

12-15 
Variants : Di1ensions 7,  8, 9 

With Barrera Mordan Chert < DH2 . 2 l  
04I2IIOOOO I4  6 . 3% 
043I1I OOOO I4 6 . 3% 
0432I10000 14 6 . 3% 

09 99990000 II  4 . 9% 
0312I10000 9 4 . 0% 

0332I 10000 9 4 . 0% 

010011 0000 5 2 . 2% 

0 1 321 10000 5 2 . 2% 

0331110000 5 2 . 21 

Conn ta�ts : Ditenoionn 6, 10 • ,  1 I • ,  

12-15 

Variants : Dimensions 7,  8 ,  9 

With Corri llG Chalcedc�y < D�2 . 3 l  C 0 n l y  I I  

2 J l  

DOMIN ICAN REPUBLIC < DM1 . 4 l  

� 1 l h  Hispaniola Flint < DH2 . l l  

09I1990000 4 9 . 8% 
04321 10000 3 7 . 3% 

0010993121 2 4 . 9% 
0030993121 2 4 . 9 %  
0 1 321IOOOO 2 4 . 9% 
3931190000 2 4 . 9% 

Constants: Di•ensions I O • ,  I I •  
Variants : Di•ensions 6 ,  7,  8 ,  9,  I2-I5 

With Barrera Kordan Chert (DH2 . 2 l  
0942990000 2 20 . 0 %  

With Cerrillo Chalcedony < DH2 . 3 l  ( only I 
example)  

PUERTO RICO < DH1 . 5 l  

With Hispaniola Flint (DH2 . 1 l  

0642310000 2 1 5 . 4% 

With Barrera Kordan Chert (DH2 . 2 l  

0131 110000 2 2 5 . 0 %  

With Carrillo Chalcedony < DH2 . 3 l  

0412210000 7 7 . 1% 
0412110000 6 6 . 1% 

0112110000 5 5 . 1% 
1111 110000 4 4 . 0 %  

26121 10000 4 4 . 0 %  
04321 10000 3 3 . 0% 
06423IOOOO 3 3 . 0% 
I41II IOOOO 3 3 . 0 %  

I 6 42310000 3 3 . 0% 
26I2210000 3 3 . 0% 

Constants : Diaensions 1 1 ,  12-I5  

Variants : Di•ensions 6,  7, 8,  9 ,  I O  

V I RG I N  ISLANDS < DH1 . 6 l  

With Cerrillo Chalcedony < DH2 . 3 l  ( all equal) 

With Virgin Islands Basalt < DH2 . 4 l  

3IOOI10000 2 1 4 . 3% 

0999990000 2 I 4 . 3l 



D - 3  C h e r t  < D M 2 > c o r r e l a t e d  w i t h  C l a s s  < D M 6 - 1 5 > .  S i ze 
< DM 3 ) corre l a te d  w i t h  C l a s s . 

C H E RT I C LA S S  

Hispaniola Flint I DM2 . 1 )  

0432110000 1 9  6 . 3% 
0412110000 14 4 . 6% 
043 1 1 1 0000 14 4 . 6% 

Constants : Dimensions 6, 7 ,  
1 0 ,  11 ,  12-15  
Variants : Dimensions B, 9 

Barrera·Mordan Chert I DM2 . 2 )  

041 2110000 1 6  6 . 21 

04321 10000 1 6  6 . 21 
04311 10000 14 5 . 4% 

0999990000 1 1  4 . 2% 

Constants : Dimensions 6, 7,  
1 0 ,  11,  12-15 
Variants : Dimensions 8 , 9 

Cerri llo Chalcedony I DH2 . 3 )  I DM2 . 3 )  

0412210000 7 6 . 8% 
0412110000 6 5 . 8% 
0 1 1 2 1 1 0000 5 4 . 9% 
1 1 1 1 1 1 0000 4 3 . 9% 
2612110000 4 3 . 9% 

Constants : Dimensions 
8 , 1 1 , 12-15 
Variants : Dimensions 

6 ,7, 9, 10 

Virgin Islands Basalt IDH2 . 4 )  

31 001 10000 2 1 4 .3% 

2 3 2  

S I ZE I C LA S S : 

Cobbles IDM3 . 1 ) :  

04 1211 0000 25  5 . 6% 
0432 110000 20 4 . 5% 
0999990000 1 8  4 . 0% 
043 1 1 1 0000 17 3 . 8% 
0131 1 1 0000 1 0  2 . 2% 
031 2 1 1 0000 1 0  2 . 2% 
0112110000 9 2 . 0% 
0332 110000 7 1 . 6% 

Constants : Dimensions 6,  10•,  11•,  12-15 

Variants: Dimensions 7 ,  8 ,  9 

Boulders I DM3 . 2 ) :  

0432 1 10000 17 7 . 4 %  

04 12110000 1 1  4 . 8% 
043 1 1 1 0000 1 1  4 . 8% 
0332 1 1 0000 8 3 . 5% 
0312110000 6 2 . 6% 
0132110000 5 2 . 2% 
033 1 1 1 0000 4 1 .  7% 

Constants : Dimensions 6, 1 0 ,  1 1 ,  12-15 
Variants: Dimensions 7, 8, 9 



D - 4  I n c l u s i o n s  C D M 4 ) cor r e l a t ed w i t h  C l a s s  < D M 6 - 1 5 ) .  

G r a i n  < D M S ) corr e l a te d  w i t h  C l a s s . 

I N C LUS I O N S  I C L A S S  

N o  Inclusions <DH4 . 1 l  

03121 10000 4 5 . 2X 

043211 0000 4 5 . 2X 

0332110000 3 3 . 9X 

0412 1 1 0000 3 3 . 9X 

Constants : Dimensions 6 ,  9 10 ,  1 1 ,  
1 2 - 15 

Variants : Dimensions 7, 8 

<lOX Inclusions <DH4 . 1 l  

0432110000 24 6 . 3X 
041211 0000 1 9  5 . 0X 
043 1 1 1 0000 1 6  4 . 2X 
0332110000 10 2 . 6% 
0999990000 10 2 . 6% 

Constants : Dimensions 6,  10 ,  1 1 ,  
12-15  
Variants : Dimensions 7 , 8 , 9  

1 0-50% Inclusions <DM4 . 2 l  

0412110000 1 2  6 . 3% 

0432 110000 1 0  5 . 3% 

043 1 1 1 0000 9 5 . 3%  

Constants : Dimensions 6, 7 ,  1 0 ,  
1 1 ,  1 2 - 1 5  
Variants : Dimensions B, 9 

> SO% Inclusions < DH4 . 3 l  

2612110000 3 8 . 8% 

2612210000 2 5 . 9% 

33111 10000 2 5 . 9% 

Constants : D imensions 8, 1 1 ,  12-15 
Variants : Dimensions 6,  7,  9 ,  10  

2 3 3  

G R A I N  I C LA S S  

Fine Grain <DH5 . 1 l  

0432 1 1 0000 20 5 . 7X 

0412110000 18 5 . 1 X 
043 1 1 1 0000 17 4 . 8X 

0999990000 12 3 . 4X 
0332110000 9 2 . 6 X  

Constants : Dimensions 6 ,  1 0 ,  1 1 ,  12-15 

Variants : Dimens ions 7, 8 ,  9 

Hediut Grain < DH5 . 2 l  

0412110000 1 7  5 . 7% 
0432110000 17 5 . 7X 
043 1 110000 1 1  3 . 7% 
0312110000 9 3 . 0% 

Constants : Dimensions 6, 10,  1 1 ,  12-15 
Variants : Dimens ions 7,  8 ,  9 

Coarse Grain <DH5 . 3 l  

0432110000 2 6 . 5X 

0942990000 2 6 . 5% 

26121 10000 2 6 . 5% 

Constants : Dimens ions 9, 10? ,  1 1 ? ,  12-15  

Variants : Dimens ions 6 ,  7,  8 



D - 5  H i g h e s t  f r e q u e n c i e s  o f  T e c h n o l og y  < D M 6  1 1 ) f o r  e n t i r e  

s a m p l e  a n d  T e c h n o l o g y  b y  I s l a n d  C D M l > . 

TEC H N OLOGY F R EQ U E N C Y  

04321 1  57 8 . 4% 

04121 1  4 1  6 . 0% 

043 1 1 1  3 1  4 . 6% 

099999 29 2 . 9% 

0332 1 1  2 0  2 . 9% 

0 1 3 1 1 1  1 8  2 . 6% 

Constants : Dimensions 6 ,  10 ,  1 1  

Variants : Dimensions 7 ,  8 ,  9 

T E C H NOLOG Y  I I S L A N D  

CUBA < DM1 . 1 l  ( all equal l 

Constants : Dimensions 1 0 • ,  1 1 •  

JAMAICA <DM1 . 2 l  

044231 2 1 0 . 0% 

HA ITI C DH1 . 3 l  

043211 45 9 . 7% 
041211  31 6 . 7% 

043 1 1 1  30 6 . 5% 
099999 22 4 . 7% 

033211 19 4 . U  

031211  16  3 . 4% 

0 1 3 1 1 1  1 4  3 . 0% 

0 1 3 2 1 1  1 1  2 . 4% 

010011  1 0  2 . 2% 

0311 1 1  1 0  2 . 2% 

033 1 1 1  1 0  2 . 2% 

Constants : Di.roensions 6,  1 0 • ,  
Varidnta : Di•ensions 7 ,  9 ,  9 

U •  

DOMINICAN REPUBLIC < DM1 . 4 l 

0432 1 1  8 1 5 . 4% 

093299 5 9 . 6% 

091199 4 7 . 7% 

094299 4 7 . 7% 

001099 2 3 . 8% 

003099 2 3 . 8% 

013211  2 3 . 8% 

041211  2 3 . 8% 

099999 2 3 . 8% 

393119  2 3 . 8% 

Constants : Dimensions 1 0 • ,  1 1 *  

Variants : Dimensions 6 ,  7 ,  

PUERTO R ICO < DH1 . S l  

041221 9 7 . 5% 

041211  8 6 . 7% 

0 0 1 2 1 1  6 5 . 0% 

064231 5 4 . 2% 

1 1 1 1 1 1  5 4 . 2% 

0 1 3 1 1 1  4 3 . 3% 

04321 1  4 3 . 3% 

061211  4 3 . 3% 

26121 1 4 3 . 3% 

Constants : Dimension 1 1  
Variants : Dimensions 6 ,  7 ,  8 ,  9 ,  

VIRGIN ISLANDS I DH1 . 6 l  

099999 4 2 3. 5% 

310011  3 17 . 6% 

9 1 0001 2 1 1 . 8% 

1 0  

8 ,  9 

Constants : Dimensions 7 • ,  8 • ,  9 • ,  1 0 • ,  1 1 •  

Variants : Dimension 6 



D - 6  I s l a n d s  C D M l ) c o r r e l a t e d  b y  C h e r t  C D M 2 ) a n d  T e c h n o l o g y  

C D M 6 - l l ) . 

I S L A N D  I C H E R T  I TEC H N O L O G Y  

CUBA < DM1 . 1 l  
With Barrera Mordan Chert < DH2 . 2 l  

<Technologies different ) 

With Carrillo Chalcedony < DH2 . 3 l  ( only 1 
exampl e )  

JAMAICA <DM1 . 2 l  
With Hispaniola Flint < DH2 . 1 l  <Technologies 

different)  

With Barrera Mordan Chert < DH2 . 2 l  
044231 2 1 6 . 7% 

HAITI < DH1 . 3 l  

With Hispa niola Flint < DM2 . l l  
043211 21 8 . 8% 

041211 15 6 . 3% 

043111 15 6 . 3% 

013111  1 0  4 . 2% 

099999 10 4 . 2% 

031211 7 2 . 9% 

033211 7 2 . 9% 

031111 6 2 . 5% 

210011 6 2 . 5 %  

Constants : Dimensions 10•,  11•  

Variants : Dimensiona 6 ,  7,  8, 9 

With Barrera Mordan Chert <DM2 . 2 l  
043211 24 10 .8% 

041211 16 7 . 2% 
043111 15 6 . 7 %  
033211 
099999 
031211 

013211 

010011 

12 5 . 4% 
12 5 . 4% 

9 4 . 0% 

8 3 . 6% 

6 2 . 7 %  

Cons tants : Dimensions 6 ,  10•,  1 1 •  
Variants : Dimensions 7, 8 ,  9 

With Cerrrillo Chalcodony ( 0 H2 . 3 )  ( only 1 

specimen ) 

DOMINICAN REPUBLIC < DM1 . 4 l  

With Hispaniola Flint < DH2 . l l  

043211 5 1 2 . 2% 
091199 4 9 . 8 %  

0 93299 3 7 . 3 %  
001099 2 4 . 9% 
003099 2 4 . 9 %  
013211 2 4 . 9% 
094299 2 4 . 9 %  
099999 2 4 . 9% 
393119  2 4 . 9% 

Constants : Diaensions 10•,  1 1 •  

Variants : Diaensions 6 ,  7, 8 ,  9 

With Barrera Hordan Chert ( DH2 . 2 l  
043211 2 2 0 . 0 %  
0 93299 2 20 . 0% 

094299 2 2 0 . 0 %  

Constants : Diaensions 6 ,  7 • ,  9 1 0 • ,  1 1 •  

Variants : Diaension 8 

PUERTO RICO < DH1 . 5 l  

With Hispaniola Flint ( DH2 . 1 l  

064231 2 15. 4% 

With Barrera Hordan Chert < DM2 . 2 l  

013111  2 25 . 0% 

With Cerrillo Chalcedony ( DM2 . 3 l  
041221 8 8 . 1% 
041211 6 6 . 1% 
0 1 12 1 1  5 5 . 1% 
1 1 1 1 1 1  5 5 . 1 %  
261211 4 4 . 0 %  
043211 3 3 , 0% 
061211 3 3 . 0% 
064231 3 3 . 0% 
1 4 1 1 1 1  

164231 

3 3 . 0% 

3 3 . 0% 

2 6 1221 3 3 . 0% 

Constanta : Diaension 11 

Variants : Dimensions 6 ,  7, 9,  9 ,  1 0  



D - 6  < C o n t i n u e d ) 

VIRGIN ISLANDS ( DM1 . 6 l  

With Cerri llo Chalcedony I DH2 . 3 1  Call equal ) 

With Virgin Islands Basalt ( DM2 . 4 )  

310011  3 2 1 .4% 

099999 3 21 . 4% 

910001 2 1 4 . 3% 

2 3 6  



D - 7  C h e r t  < D M 2 ) c o r r e l a ted w i t h  T e c h n o l o g y  < D M 6 - l l ) .  S i z e  
< D M 3 ) c o r r e l e a t e d  w i t h Te c h n o l o g y . 

C HERT I TEC H N OLOGY 

Hispaniola Fl int ( 0M2 . l l  

043211 

041211 

0431 11 

099999 

013111 

26 0 . 6% 

17 5 . 6% 

16 5 . 3% 

12 4 . 0% 

10 3 . 3% 

Constants : Dimensions 6 ,  10,  1 1  

Variants : Dimensions 7 ,  8,  9 

Barrera-Hordan Chert CDM2 . 2 1  

043211 

041211 

043111 

099999 

033211 

27 1 0 . 4 %  

18 6 . 9% 

1s s . 8x 

13  5 . 0% 

12 4 . 6 %  

Constants : Dimensions 6, 10,  1 1  

Variants : Di•ensions 7 ,  8, 9 

Cerillo Chalcedony !DH2 . 3 l  

041221 a 1 .ax  

041211 6 5 . 8% 

011211 5 4 . 9 %  

111111  5 4 . 9 %  

Constants : Dimensions 8 ,  1 1  

Variants : Di•ensions 6, 7 ,  9 ,  10 

Viryin Islands Basalt C OH2 . 4 l  

310011 3 21 .4% 
099999 3 2 1 . 4% 
9 10011 2 1 4 . 3 1  

Con9tants : Dimensions 7?,  8?,  97 ,  

10?,  11?  

Variants : Diaension 6 

2 3 7  

S I Z E I TEC H N OLOGY 

Cobbles ( OHJ . l l :  

01 4121 

0432 l l  

099999 

043111 

011211 

013111 

031211 

033211 

010011 

041221 

27 6 . U  

· 2 5  5 . 6% 

21 4 . 7% 

19 4 . 3% 

12 2 . 7% 

11  2 . 5% 

11 2 .5%  

11  2. 5%  

8 1 . 8% 

8 l . BX 

Constants: Di1ansions 6, 11•  

Variants : Diaensions 7, B,  9,10  

Boulders CDM3. 2 ) :  

043211 

04121 1 

043111 

033211 

013211 

013111 

031211 

099999 

30 13 . 1% 

14  6 . 1% 

12 5 . 2% 

9 3 . 9% 

8 3 . 5 %  

7 3 . U  

6 2 . 6% 

6 2 . 6 %  

Constants: Di•ensions 6 ,  1 0 • ,  1 1 •  

Variants : Diaensions 7 ,  B ,  9 

S I Z E  I TEC HNOLO GY 

Cobbles 

043211 15 1 1 . 45% 3 
013111 6 4 . 58%  1 

210011 6 4 . 58%  5 

011111 5 3 . 82% 1 

000019 4 3 . 05% 1 

010011 4 3 . 05% 2 

013211 4 3 . 05% 3 
310011 4 3 . 05% 4 

20(42%)  

Boulders 

1 2  

5 

1 

4 

3 
2 

1 

0 

28(58%) 



D - 8  I n c l u s i on s  < DM4 ) c or r e l a t e d  w i t h  T e c hn o l o g y  < DM 6 - 1 1 ) . 
G r a i n  < DM S ) c o r r e l a t ed w i t h T e c h no l o g y . 

I NC LUS I ONS I TEC HNO LOGY 

No Inclusions CDM4. 1 )  

043211  

031211  

099999 

6 7 . 7% 

4 5 . 2 %  

4 5 . 2% 

Constants : Dimensions 6, 9 ,  10,  1 1  

Variants : Dimensions 7 ,  8 

>10% Inclusions 

043211  

041 2 1 1  

04311 1  

099999 

37 9 . 7% 

22 5 . 8% 

18 4 .  71 

14 3 . 71 

Constants : Dimensions 6, 7, 1 0 ,  1 1  

Variants : Dimensions 8, 9 

10-50% Inclusions C DM4 . 2 l  

04 1211  

043211  

04311 1  

099999 

13 6 . 9% 

12 6 . 31 

9 4 . 8% 

9 4 . R% 

Constants : Dimensions 6 ,  7? , 10? , 

1 1 ?  

Variants : Dimensions 8 ? ,  9? 

>501 Inclusions CDM4 . 3 )  

261211  

041 2 1 1  

043211  

099999 

331 1 1 1  

3 8 . 81 

2 5 . 9% 

2 5 . 9% 

2 5 . 9% 

2 5 . 9% 

Constants : Dimensions 10,  1 1  

Variants : Dimensions 6 ,  7 ,  8,  9 

2 3 8  

G R A I N  I T E C H NOLOGY 

Fine Grain CDMS . l l  

04321 1  

041211 

0431 1 1  

28 8 . 01 

21 6 . 0% 

20 5 . 71 

Constants : Dimensions 6, 7, 10,  11  

Variants : Dimensions 8 ,  9 

Medium Grain CDM5 . 2 l  

04321 1  

04121 1  

04311 1  

031211  

033211  

26  8 .  71 

19 6 . 4% 

11 3. 7% 

10 3 . 4% 

10 3 . 4% 

Constants : Dimensions 6 ,  10,  1 1  

Variants : Dimensions 7 ,  8,  9 

Coarse Grain C DM5 . 3 )  

0432 1 1  

0 1 1 1 1 1  

094299 
099999 

261211  

3 9 .  71 

2 6 . 51 

2 6 . 'i% 
2 6 . 51 

2 6 . 5% 

Constants : Dimensions 10?,  1 1 ?  
Variants : Dimensions 7, 8 , 9 



D - 9  O v e r a l l  f r e q u e n c y  o f  R e t o u c h  < D M 1 2 - 1 5 )  f o r  e n t i r e  

s a m p l e . I s l a n d  < D M l > c o r r e l a t e d  w i t h  R e t o u c h . 

R ETOUCH F R E Q U E N C Y  

0000 523 7b . 8% 

9999 27 4 . 0% 

1 1 1 1  2 5  3 . 7% 

1 1 1 2  18 2 . 6 %  

1312 14  2 . U  

Constants : Dimension 12 

Variants : Di mensions 13, 14, 1 5  

2 3 9  

I S L A N D  I R E T O U C H  

CUBA < 0111 . 1 )  

9999 4 50 . 0% 

0000 3 37.5%  

JAMA ICA WMl . 2 l 

0000 1 1  5 5 .  ox 
9999 2 10 . 0% 

HAITI < DH1 . 3 l  

0000 362 78 . 0% 

1 1 1 2  14  3 . 0% 

9999 1 4  3 . 8% 

1312 13 2 . 8% 

1 1 1 1  12  2 . 6% 

DOMINICAN REPUBLIC ( DM1 . 4 l  

0000 32 6 1 . 5% 

3121  6 1 1 . 5% 

1 1 1 1  5 9 . 6% 

9999 4 7 .  7% 

PUERTO RICO ( DH1 . 5 l  

0000 103 85 . 8% 

1 1 1 1  8 6 . 7% 

1 1 1 2 2 1 .  7% 

V I RG I N  ISLANDS ( 01'11 . 6 )  

0000 12 70 . 6% 

9999 3 17 . 6% 



D - 1 0  I s l a n d s  < D M l ) c o r r e l a t e d  w i t h  C h e r t  < D M 2 ) a n d  

w i t h  R e t o u c h  < D M 1 2 - 1 5 ) . 

I S LA N D  I C H E R T  I R E T O U C H  

CUBA < DMl . l l  

With Barrera Mordan Chert < DM2 . 2 l  
0000 3 42 . 9% 
9999 3 42 . 9% 

With Cerrillo Chalcedony < DM2 . 3 l  < only 1 
specimen) 

JAMAICA < DM1 . 2 l  

With Hispaniola Flint < DM2 . 1 l  

0000 5 62 . 5% 

With Barrera Mordan Chert < DM2 . 2 l  

0000 6 5 0 . 0% 

HAITI ( DMl . 3 l 

With Hispaniola Flint <DM2 . 1 l  < 7 . 5% )  

0000 1 85 7 7 .  u 
1312  10 4 . 2% 

9999 

1 1 1 2  

10 4 . 2% 

8 3 . 3% 

With Barrera Hordan Chert < DH2 . 2 l  
0000 176 78 . 9% 

1 1 1 1  8 3 . 6% 

1 1 1 2  6 2 .  7 %  
2111  5 2 . 2% 

3 1 1 2  5 2 . 2% 

< 1 0 .  7% )  

With Cerrillo Chalcedony < OM2 . 3 l  ( only one 

example) 

2 4 0  

DOM INICAN REPUBLIC < DM1 . 4 l  

With Hispaniola Flint < DM2 . 1 l  < 1 9 . 5% )  
0000 24 58 . 5% 

3121 
9999 

1 1 1 1  

6 1 4 . 6% 
4 9 . 8% 
2 4 . 9% 

With Barrera Hordan Chert < DM2 . 2 l  { 30%l  

0000 7 70 . 0% 

1 1 1 1  3 30 . 0% 

PUERTO RICO < DM1 . 5 l  

With Hispaniola Flint < DM2 . 1 l  

0000 13  100 . 0% 

With Barrera Mordan Chert <DM2 . 2 l  

0000 8 100 . 0% 

With Cerrillo Chalcedony < DM2 . 3 l  < 1 0 . 1 % )  

0000 82 82 . 8 %  

1 1 1 1  8 8 . 1 % 

1 1 1 2  2 2 . 0% 

VIRGIN ISLANDS < DM1 . 6 l  

With Cerrillo Chalcedony < DM2 . 3 l  (equal O ' s  
and 9 ' s l  < 1  each l 

With Virgin Islands Basalt < DM2 . 4 l  

0000 11 78 . 6% 



D - 1 1  C h er t  < D M 2 ) corre l a t e d  w i th R e t o u c h  < D M 1 2 - 1 5 ) .  

S i z e ( D M 3 ) corre l a t ed w i t h  R e t o u c h . 

C HE R T  I R ET O U C H  

Hispaniola Flint <DH2 . 1 J  

0000 227 75 . 2% 
9999 IS  5 . 0% 
1312  1 0  3 . 3% 
1 1 1 2  9 3 . 0% 
3 1 21 7 2 . 3% 

Constants : 

Variants : Dimensions 12,  

Barrera -Mordan Chert < DM2 . 2 J  

0000 

1 1 1 1  
9999 

1 1 1 2  

2 0 0  76 . 9% 

11 4 . 2% 
8 3 . 1% 

7 2. 7% 

1 3 ,  1 4 ,  15 

Constants : Diaensions 12,  12, 14 
Variants : Dimension l S  

Cerrillo Chalcedony < DM2 . 3 l  

0000 84 8 1 . 6% 
1 1 1 1  8 7 . 8% 

S I Z E  I R ET OU C H  

Cobbles <DH3 . 1 l :  

0000 370 83 . 0% 

1 1 1 1  13 2 . 9% 
1112  1 2  2 .  7%  
9999 1 1  2 . 5% 
1312  9 2 . 0% 

Constants : Dimensions 1 2 • • ,  14••  

Variants : Dimensions 1 3 ,  15  

Boulders <DH3 . 2 J : 

0000 149 6S . U  

9999 14 6 . 1% 
1 1 1 1  1 2  5 . 2% 

3121  7 3 . 1% 

1 1 1 2  6 2 . 6% 

3 1 12 6 2 . 6% 

Constants : Dimension 1 3 • •  

Variants : Dimensions 1 2 ,  14,  1 5  

RETOU C H  
( 1 9 . 24% of entire sample is  retouched ) 

Virgin Islands Basalt < DH2 . 4 l  Cobbles Boulders 

0000 1 1  78 . 6% 1 1 1 1  25 1 9 . 08 %  1 3  1 2  

1 1 1 2  1 8  1 3 . 74% 12 6 
1 3 12 1 4  1 0 . 691 9 5 

2112  7 5 . 34 %  4 3 

3121  7 5 . 341  0 7 
1412  6 4 . 58 %  4 2 
3 1 12 6 4 . 58% 0 6 

1311  5 3 . 82% 4 1 
2 1 1 1  5 3 . 82% 0 s 

46 47  

2 4 1  



D - 1 2  I n c l u s i o n s  < D M 4 > c o r r e l a t e d  w i t h R e t o u c h  < D M 1 2 -

1 5 ) . G r a i n  ( O M S > c o r r e l a t e d  w i t h R e t o u c h . 

I NC L US I ONS I R E T O U C H  

N o  I nclusions < DM4 . 1 l  

0000 

9999 

3121  

54 70 . U  

5 6 . 5% 

4 5 . 2% 

Constants : Dimensions 

Variants : Dimensions 

<10% I nclusions <DH4 . 1 l  

0000 300 78 . 9% 

1112  13 3 . 4% 

9999 13 3 . 4% 

1 1 1 1  12  3 . 2% 

Constants : Dimensions 1 2 ,  
Variants : Dimension 15 

10-50% Inclus ions < DM4 . 2 l  

0000 

1 1 1 1  

9999 

1312 

140 74 . U  

12  6 . 3% 

6 3 . 2% 

5 2 . 6% 

13 , 14 

Constants : Dimensions 12, 14 

Variants : Dimensions 13, 15 

>SOX Inclusions C DH4 . 3 J  

0000 
9999 

1 1 1 1  
1 199 

1412 

28 82 . 4% 
3 8 . 8% 

2 . 9% 
1 2 . 9% 
1 2 .  9% 

Constants : Dinensions 1 2 , 14? 

Variants : Dinensions 1 3 , 15 

2 4 2  

G R A I N  I R E T O U C H  

Fine Grain <DH5 . 1 l  

0000 

9999 

1 1 1 1  

268 76. 4% 

18 s . u  
9 2 . 6% 

1112  9 2 . 6% 

1312  8 2 . 3% 

Constants : Dimensions 1 2 ,  14 

Variants : Dimensions 13,  15 

Medium Grain <DH5 . 2 l  

0000 235 78 . 9% 

1 1 1 1  13  4 . 4% 

1 1 1 2  9 3 . 0% 

1 3 1 2  6 2 . 0% 
9999 6 2 . 0% 

Constants : Dimensions 12, 14 

Variants : Dimensions 13, 15 

Coarse Grain C DM5 . 3 J  

0000 19 6 1 . 3% 

1 1 1 1  3 9 . 7% 

9999 3 9 . 7% 

2111  2 6 . 5% 

3112 2 6 . 5% 

Constants : Dimensions 1 3 ,  1 4  
Variants : Dimensions 1 2 ,  15 



D - 1 3  R e l a t i ve f r e q u e nc i e s of c o r r e l a t i o n s  b e t w e e n  
S i z e  < D M 3 ) w i t h  C h e rt < D M 2 > , w i t h  I nc l u s io n s  
< D M 4 ) , a nd w i t h  G ra i n  < DM 5 ) . 

SIZE: Cobble C DH3 . l l  

CHERT I SIZE 

Hispaniola 
Flint < 0112 . 1 ) :  

Barrera Mordan 
Chert ! DM2 . 2 J : 

Cerrillo 
Chalcedony COM2 . 3 l : 

Virgin Islands 
Basalt < 0112 . 4 J : 

INCLUSION I SIZE 

No I nclusions : 
< DM4 . 0 l  

<10% Inclusions : 
C DM4 . l l  

10-50% Inclusions : 
< DM4 . 2 l  

>50% I ncl usions : 
C DM4 . 3 l  

GRA I N  I SIZE : 

Fine Grain <DM5 . l l : 

llediu1 Grain ! 0!15 . 2 ) : 

Coarse Gra in CDM5 . 3 ) : 

446 66. 5% 

125 41 . 4% 

206 79 .2%  

102  9 9 . 0% 

1 3  92 . 9% 

37  4 8 . 11 

249 65 . 5% 

133 70 .4%  

26 76 . 5 %  

1 6 1  45 . 9% 

263 88 . 3% 

22 71 . 0% 

2 4 3  

Boulder !0113 . 2 J 

229 3 3 . 6% 

175 57 . 9% 

53 2 0 . 4% 

0 

0 

40 5 1 . 9% 

128  3 3 . 7% 

53 28 . 0% 

0 

1 87 53 . 3% 

34 1 1 .4% 

7 22.61 



V I TA 

A g a m e m n o n  G u s  P a n t e l  i s  a G r e e k - A m e r i c a n  born i n  

M i d d l et o w n ,  O h i o  o n  S e p t e m b e r  6 ,  1 9 47 . A f t e r  a t t e n d i n g  

p r i m a r y  a n d  s e c o n d a r y  s c h o o l s  i n  M i d d l e t o w n , he a t t e n d ed 

t h e  U n i v e r s i t y  of A t hens in G r e e c e  for a ye a r . U po n  

r e t u rn i ng to t h e  U n i t e d  S ta tes he a t t e n d e d  M i a m i  U n i v e rs i t y  

i n  Oxfo r d , O h i o  w h e r e  h e  r e c e i ved a B a c h e l o r s  of A r ts 

deg ree i n  1 9 7 0  a n d  i n  1 9 7 4  r e c e i v e d  a M a s t e r  o f  A r t s d e g r e e  

i n  A n t h ropo l og y . He r e c e i v e d  t h e  D o c t o r  of P h i l os o p h y  

d e gree w i t h  a m a j or i n  A n t h r opo l og y  f r o m  t h e  U n i v e r s i t y  o f  

Te n n e s s e e ,  K n oxv i l l e ,  i n  1 9 8 7 . 

F r o m  1 9 7 2  u n t i l  t h e  p r e s e n t  h e  h a s  l i v e d  a n d  w o r k ed i n  

P u e r t o  R i co . I n  1 9 7 6  h e  rec ei v e d  a S m i t h s o n i a n  I n s t i t u t i o n  

P r e d o c t o r a l F e l l o w s h ip, i n  1 9 8 0  a F e l l o w s h i p  t o  t h e  

E d u c a t i o n  P o l i c y  F e l l o w s h i p  P r o g r a m  f r o m  G eo r g e  W a s h i n gton 

U n i v e r s i t y , a n d  i n  1 9 8 4  w a s  s e l e c t e d  b y  t h e  U . S .  

I . C . C . R . O . M .  Co m m i t t ee as a U . S .  p a r t i c i p a n t  t o  UNE S C O ' s  

I n t e r na t i o n a l  C e n t e r  for t h e  S t u d y  o f  t h e  C o n s er v a t i o n a nd 

R e s t o r a t i o n  of C u l tu r a l  P a t r i m o n y  i n  R o m e , I t a l y . 

Th e a u t h o r  se r v e d  a s  Dep u t y  S t a t e  H i s t o r i c  

Pr e s e rv a t i o n  O f f i c e r  for P u e r t o  R i c o , S t a t e  A r c h a e o l o g i s t  

f o r  P u e r t o  R i c o ,  a n d  L e c t u r e r  a t  t h e  U n i v e r s i t y  o f  P ue r t o  

R i c o , R i o P i ed r a s  C a m pus in S a n  Ju a n . H i s  f i e l d  w o r k  i n  

t h e  C a r i b b e a n  h a s  i n c l u d e d  P u e r t o  R i c o ,  t h e  Do m i n i c a n  

R e p u b l i c , H a i t i , S t. K i t t s , V e n ez u e l a  a n d  C o l u m b i a . 

2 4 4  



A t  p r e s e n t  h e  i s  R e s e a r c h  D i r e c t o r  o f  t h e  Fou n d a t ion 

o f  A rc h a eo l o g y , A n t h ropo l o g y  a n d  H i s t o r y  of Puerto R i co ,  

F o r es t  A r c h a e o l og i s t  to the U . S .  Fore s t S e r v i ce , C a r i b b e a n  

N a t i o n a l  Fores t ,  C o n s u l t i n g  A rc h a e o l o g i s t  to t h e  U . S .  

E n v i ronme n t a l  P r ot e c t i o n  A g e n c y a n d  t h e  P ue r to R i c a n  

E n v i ro n m e n t a l  Q ua l i t y B o a r d , a n d  C o n s u l t a n t  t o  t h e  M u s e u m  

o f  t h e  U n i v e r s i t y  of P u e rto R i co . 

2 4 5  
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