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NOTE 

O c c a s i o n a l l y , t h i s office r e c e i v e s o r p r o d u c e s s m a l l p a p e r s 
r e s u l t i n g f r o m the r e c o v e r y of a few a r t i f a c t s o r the e m e r g e n c y 
s a l v a g e of s o m e c u l t u r a l r e m a i n s on a s m a l l s u r v e y on N a t i o n a l 
F o r e s t l a n d s . We b e l i e v e t h e s e c u l t u r a l da t a a r e j u s t a s w o r t h y 
of pub l i ca t ion a s m o r e invo lved o r ex t ended e x c a v a t i o n s . With 
t h i s i s s u e of the A r c h e o l o g i c a l R e p o r t s S e r i e s , we i n i t i a t e a se t 
of M i s c e l l a n e o u s P a p e r s d e s i g n e d to p rov ide d a t a , i n v e s t i g a t i o n s , 
and i d e a s whose p r e s e n t a t i o n i n v o l v e s only a few p a g e s . We 
t r u s t , t ha t in i t s own way , the M i s c e l l a n e o u s P a p e r s wi l l 
b e c o m e a s v a l u a b l e a s o u r c e a s the m o r e ex t ended r e p o r t s in 
t h i s s e r i e s . 

Dee F . G r e e n 
R e g i o n a l A r c h e o l o g i s t 
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PAPER NUMEER ONE 

ARCHEOLOGICAL SALVAGE AT ENM 10636 
Carson National F o r e s t , New Mexico 

BY 
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I n t r o d u c t i o n 

The San J u a n County M u s e u m A s s o c i a t i o n and E a s t e r n New M e x i c o 
U n i v e r s i t y r e c e n t l y c o m p l e t e d an a r c h e o l o g i c a l s a l v a g e p r o j e c t on 
N a t i o n a l F o r e s t l a n d s , J i c a r i l l a R a n g e r D i s t r i c t , C a r s o n N a t i o n a l 
F o r e s t . 

The p r o j e c t was i n i t i a t e d a t the r e q u e s t of, and u n d e r c o n t r a c t wi th , 
E l P a s o N a t u r a l G a s C o m p a n y . It w a s a d m i n i s t e r e d by R. L . 
A h r e n s , r e p r e s e n t i n g E l P a s o N a t u r a l G a s C o m p a n y , and Cynth ia 
I r w i n - W i l l i a m s , who s e r v e d a s the p r i n c i p a l i n v e s t i g a t o r for the 
D iv i s ion of C o n s e r v a t i o n A r c h e o l o g y of the San J u a n County M u s e u m 
A s s o c i a t i o n and the D e p a r t m e n t of A n t h r o p o l o g y of E a s t e r n New 
M e x i c o U n i v e r s i t y . The f ie ld w o r k was conduc ted by the w r i t e r s , 
g r a d u a t e s t u d e n t s f r o m E a s t e r n New M e x i c o U n i v e r s i t y . We would 
l ike to t hank J i m Tens f i e ld of the J i c a r i l l a R a n g e r D i s t r i c t who 
s e r v e d a s F o r e s t S e r v i c e c o o r d i n a t o r on th i s p r o j e c t . We a r e a l s o 
i n d e b t e d to the fo l lowing m e m b e r s of the S a l m o n R u i n s staff for 
h e l p in the a n a l y s i s : A. H. W a r r e n , c e r a m i c s ; T. M c C o r m a c k , 
l i t h i c s ; and E . D e a l , o s t e o l o g y . 

A b u r i a l w a s e x p o s e d by a r o a d g r a d e r in the c o u r s e of m a i n t e n a n c e 
w o r k by E l P a s o N a t u r a l G a s C o m p a n y on a d i r t road to gas we l l 
2 8 - 4 #6 . It r u n s t h r o u g h a n a r c h e o l o g i c a l s i t e wh ich h a s b e e n 
d e s i g n a t e d F o r e s t S e r v i c e Site A R - 0 3 - 0 2 - 0 3 - 7 8 and ENM 10636. 
The b u r i a l i s c o n s i d e r e d to be a s s o c i a t e d with t h i s s i t e . 

The s i t e i s l o c a t e d on a h i l l s lope s l igh t ly be low the t op of a r i dge 
which r u n s n o r t h e a s t - s o u t h w e s t a t an e l e v a t i o n of 7 ,320 fee t . 
T h i s a r e a d r a i n s to the n o r t h in to L e a n d r o Canyon. The v e g e t a t i o n 
on the r i d g e i s m o d e r a t e l y d e n s e and c o n s i s t s of p ine , oak , s a g e , 
j u n i p e r and o t h e r s h r u b s and g r a s s e s . P ine n e e d l e s f o r m a t h i c k 
c o v e r i n g o v e r m u c h of the s i t e a r e a , m a k i n g v i s i b i l i t y v e r y l i m i t e d . 
U n u s u a l l y h e a v y r a i n f a l l d u r i n g the s a l v a g e o p e r a t i o n r e s t r i c t e d 
ou r a b i l i t y to l o c a t e s i t e b o u n d a r i e s , due to e r o s i o n and s u b s e q u e n t 
c o v e r i n g of m a t e r i a l s . A rough e s t i m a t e of 80 by 50 m e t e r s was 
g iven to the s i t e a r e a . L i t h i c and c e r a m i c m a t e r i a l s w e r e found 
s c a t t e r e d o v e r t h i s a r e a , wi th the g r e a t e s t c o n c e n t r a t i o n of 
m a t e r i a l s v i s i b l e n e a r the r o a d , to the e a s t , and w e s t of the r o a d . 
S e v e r a l h e a r t h s w e r e l o c a t e d wi th in t h i s a r e a . The s i t e con t inues 
up the r i d g e to the sou th of the b u r i a l fo r a p p r o x i m a t e l y 35 m e t e r s , 
to the n o r t h for abou t 15 m e t e r s , to the w e s t for abou t 25 m e t e r s , 
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and to the e a s t fo r abou t 50 m e t e r s . Runoff g u l l i e s a r e found to 
the e a s t of the b u r i a l , and the a r t i f a c t s w e r e found in t h e s e g u l l i e s 
( f igure 1). 

Sa lvage O p e r a t i o n 

El P a s o N a t u r a l G a s Company con t ac t ed the J i c a r i l l a R a n g e r D i s 
t r i c t and the D i v i s i o n of C o n s e r v a t i o n A r c h e o l o g y when the b u r i a l 
w a s d i s c o v e r e d in the r o a d . The F o r e s t S e r v i c e se t up p r o t e c t i v e 
b a r r i e r s a r o u n d the b u r i a l . D i v i s i o n of C o n s e r v a t i o n A r c h e o l o g y 
p e r s o n n e l r e m o v e d the b a r r i e r s , and the b u r i a l was e x a m i n e d and 
p h o t o g r a p h e d b e f o r e any w o r k w a s u n d e r t a k e n . Ra in fa l l in the a r e a 
d u r i n g the e n t i r e t i m e tha t the s a l v a g e w o r k was u n d e r t a k e n i n t e r 
f e r e d wi th the o p e r a t i o n s . Da ta was co l l e c t ed a s e f f ic ien t ly a s 
p o s s i b l e u n d e r t h e s e a d v e r s e c o n d i t i o n s . 

The b u r i a l had f i r s t b e e n e x p o s e d by the road g r a d e r , and was f u r 
t h e r d i s t u r b e d by t o u r i s t s in the a r e a . The a r e a a r o u n d the skul l 
showed e v i d e n c e of t h i s d i s t u r b a n c e . The b u r i a l was f l exed , wi th 
the sku l l fac ing e a s t and the long a x i s of the s k e l e t a l r e m a i n s 
o r i e n t e d s o u t h e a s t - n o r t h w e s t . D e b r i s inc lud ing d i r t , wood, and 
r o c k s w a s left by the road g r a d e r to the n o r t h of the b u r i a l . A 
f r a g m e n t of a t r o u g h m e t a t e w a s p a r t of th i s d e b r i s . A l s o inc luded 
in t h i s d e b r i s w a s a long s tone s l ab a p p r o x i m a t e l y one -ha l f m e t e r 
in l e n g t h . A few s h e r d s and s o m e l i t h i c m a t e r i a l w e r e found on the 
s u r f a c e in the v i c i n i t y of the b u r i a l . Due to the d i s t u r b e d n a t u r e of 
the b u r i a l , i t was i m p o s s i b l e to t e l l if any of t h e s e a r t i f a c t s had 
any d i r e c t r e l a t i o n s h i p to the b u r i a l i t se l f . 

The f i r s t p r o c e d u r e in the s a l v a g e o p e r a t i o n was to c l e a r off a 
s e c t i o n of the r o a d c u t n e a r the b u r i a l to e x p o s e a so i l p r o f i l e . 
T h i s p rof i le r e v e a l e d a l a y e r of d i s t u r b e d m a t e r i a l f r o m the road 
c o n s t r u c t i o n which a v e r a g e d abou t 10 c m . in t h i c k n e s s when 
m e a s u r e d f r o m the s u r f a c e . Below t h i s d i s t u r b e d m a t e r i a l w a s 
a l a y e r of g r e y i s h so i l con ta in ing l a r g e a m o u n t s of c h a r c o a l and 
o r g a n i c m a t t e r a v e r a g i n g 15 c m . in t h i c k n e s s . In the a r e a of the 
b u r i a l , t h i s l a y e r a p p e a r e d a s a c h a r c o a l - and h u m i c - r i c h t r a s h 
d e p o s i t . Be low t h i s so i l l a y e r w a s a l a y e r of o r a n g e c o l o r e d c l ay , 
wh ich a p p e a r e d to be s t e r i l e . The dep th of the c lay l a y e r in t h i s 
a r e a could not be d e t e r m i n e d a s it ex t ended be low the dep th of the 
p r o f i l e . The a v e r a g e t h i c k n e s s of the c l ay l a y e r e x p o s e d in the 
p rof i l e w a s 4 0 - 4 5 c m . ( f igure 2 ) . 
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(Site No. AR03-02-03-78 Jicorilla District - Corson National Forest ) 
ENM 10636 

SCALE: I cm. = Im. (in area of burial) 

(not to scale over the rest of the site area) 

Fig. I 
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North 

ground surface-

SUty Loam fine medium grain 
granular structure breaking 
to single grain weak consistence 
containing a large amount of 
organic matter 

Sllty Clay 
fine grain angular biocky 
breaking to subangular 
biocky hard consistence with 
clay skins on the peds and 
rootlet channels in the 
upper layers Non-carbonaceous 

0.75m below 
surface (actual 
depth of road 
cut profile) 

Munsell Colors 

2.5Y 3/2 dry 
2.5Y 4/2 wet 

5YR 7/6 dry 
5YR 5/6 wet 

LEGEND 

'///////#' Trash 

nr^r- Clay 

t - y y Vegetation 

SCALE: lcm.= 10cm. 

FIGURE 2 - ROADCUT PROFILE 
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The nex t p r o c e d u r e w a s to se t up a t w o - b y - t w o m e t e r g r id s q u a r e 
to e n c o m p a s s the b u r i a l . T h i s g r i d w a s se t up u s ing a c o m p a s s to 
run n o r t h - s o u t h and e a s t - w e s t l i n e s ( f igure 3). A f t e r the g r i d was 
s e t up , the d i s t u r b e d m a t e r i a l left by the road g r a d e r w a s r e m o v e d 
f r o m the g r i d s q u a r e . L a r g e a m o u n t s of c h a r c o a l w e r e found in 
t h i s d e b r i s . 

The l e v e l of the g round a t th i s point was t hen d e s i g n a t e d a s 0 dep th , 
wi th the s o u t h e a s t g r i d pin c h o s e n a s the 0 d a t u m s t a k e . The g r id 
s q u a r e r e v e a l e d the o r a n g e c l ay and the c h a r c o a l - and h u m i c - r i c h 
t r a s h d e p o s i t in a m o t t l e d p a t t e r n to the w e s t of the b u r i a l . The 
t r a s h d e p o s i t w a s con t inuous in the a r e a of the b u r i a l and to the 
e a s t of i t . The t r a s h d e p o s i t a p p e a r e d to con t inue to the e a s t of 
the b u r i a l , t o w a r d the m i d d l e of the r o a d . A s k e t c h m a p of the 
s u r f a c e of the g r i d s q u a r e was d r a w n a t t h i s point . A r t i f a c t s w e r e 
m a p p e d in a s t h e y o c c u r r e d on the s u r f a c e of the g r i d ; h o w e v e r , i t 
i s not c e r t a i n t h a t t h e y a r e in t h e i r o r i g i n a l con tex t and m a y have 
b e e n s u b j e c t to d i s t u r b a n c e f r o m the g r a d i n g of the r o a d . 

Next a 10 c m . l e v e l w a s e x c a v a t e d a r o u n d the b u r i a l , a s an a r b i 
t r a r y l e v e l f r o m the 0 d a t u m point . The o r a n g e c lay b e c a m e qui te 
u n i f o r m to the w e s t of the b u r i a l . S ince t h i s c lay had p r e v i o u s l y 
b e e n found to be s t e r i l e , the w e s t e r n half of the g r i d was not e x c a 
v a t e d be low th i s point . In the a r e a of the b u r i a l and to the e a s t of 
the b u r i a l , the h u m i c - and c h a r c o a l - r i c h t r a s h d e p o s i t con t inued 
( f igure 4 ) . A few s h e r d s , f l a k e s , and s o m e bone ( m o s t l y r o d e n t , 
s o m e h u m a n bone f r a g m e n t s ) w e r e found in t h i s l e v e l . 

The e a s t e r n half of the g r i d w a s t hen e x c a v a t e d to Z0 c m . be low 
d a t u m , l e a v i n g a p e d e s t a l a r o u n d the b u r i a l ( f igure 5). S e v e r a l 
s h e r d s , s o m e of which w e r e e x t r e m e l y c h a r r e d , w e r e found in 
the n o r t h e a s t c o r n e r of the g r i d wi th in t h i s l e v e l . One s h e r d of 
R o s a - B a s k e t I m p r e s s e d w a s found in t h i s l e v e l to the sou th of the 
s k u l l . A s s o c i a t i o n of t h e s e a r t i f a c t s wi th the b u r i a l canno t be 
a s s u m e d due to the d i s t u r b e d n a t u r e of the b u r i a l and the t r a s h 
d e p o s i t . 

Next the s k e l e t a l r e m a i n s w e r e c l e a n e d off, and an a t t e m p t was 
m a d e to l o c a t e p a r t s of the s k e l e t o n which w e r e not a p p a r e n t . 
M o s t of the v e r t e b r a e , the left a r m , m o s t of the f ee t , the 
m a n d i b l e and o t h e r b o n e s w e r e m i s s i n g . 
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FIG. 3 GRID SQUARE AT O DATUM LEVEL 
(w i t h surface deb r i s c leared) 
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Figure 4 - - B u r i a l grid square showing t r a s h and 
s te r i le clay a r e a s . 

F igure 5--Closeup of bur ia l . 
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A m a p of the s k e l e t a l r e m a i n s a s they o c c u r r e d in the g r i d was 
d r a w n . The dep th of the s k e l e t a l r e m a i n s was m e a s u r e d a t the 
l o w e s t point of o c c u r r e n c e in the t r a s h d e p o s i t ( f igure 6) . 

The b o n e s w e r e t h e n r e m o v e d f r o m the e a r t h and w r a p p e d and 
b o x e d . R a i n in the a r e a d u r i n g the e x c a v a t i o n of the s k e l e t a l 
r e m a i n s m a d e th i s p r o c e d u r e dif f icul t . Some of the b o n e s w e r e 
v e r y soft and b r o k e a p a r t d u r i n g th i s r e m o v a l . M o s t of the sku l l 
was wel l p r e s e r v e d , with the e x c e p t i o n of the b a c k of the r i gh t 
s ide which was lying in the soft t r a s h d e p o s i t . The s k e l e t a l 
r e m a i n s w e r e con ta ined wi th in the t r a s h d e p o s i t , r e s t i n g on the 
o r a n g e c lay l a y e r be low the t r a s h d e p o s i t . No c u l t u r a l m a t e r i a l s 
w e r e found in the c l a y , c o n f i r m i n g th i s l a y e r a s a s t e r i l e d e p o s i t . 

A f t e r the s k e l e t o n was r e m o v e d , t h r e e t e s t t r e n c h e s w e r e m a d e 
in the road to e x a m i n e the p o s s i b i l i t y of m o r e c u l t u r a l r e m a i n s 
be ing e n c o u n t e r e d when the g r a d i n g of the r o a d was con t inued . 
Two t r e n c h e s w e r e put in runn ing e a s t - w e s t a c r o s s the r o a d , and 
one t r e n c h runn ing n o r t h - s o u t h . T h e s e t r e n c h e s ex t ended out f r o m 
the g r i d s q u a r e , one f r o m the n o r t h e a s t c o r n e r , one f r o m the 
s o u t h e a s t c o r n e r . The t r e n c h e s w e r e e x t r e m e l y diff icul t to dig 
due to the c o m p a c t n a t u r e of the m a t e r i a l in the r o a d , e s p e c i a l l y 
the o r a n g e c l ay which w a s e x t r e m e l y h a r d when d r y . The t r e n c h e s 
w e r e e x c a v a t e d a p p r o x i m a t e l y 20 c m . in d e p t h , o r to the point 
w h e r e the o r a n g e c l ay l a y e r a p p e a r e d to be u n i f o r m and the t r a s h 
d e p o s i t no l o n g e r con t i nued . E x a m i n a t i o n of the t r e n c h e s r e v e a l e d 
tha t the t r a s h d e p o s i t w a s qu i te thin to the e a s t and sou th of the 
g r i d s q u a r e , so t h a t the l i ke l ihood of e n c o u n t e r i n g a s u b s u r f a c e 
c o n c e n t r a t i o n of c u l t u r a l m a t e r i a l s wi th in the road was qu i te 
s m a l l . P r o f i l e s w e r e d r a w n of the t r e n c h runn ing e a s t - w e s t f r o m 
the n o r t h e a s t c o r n e r , t e s t t r e n c h #1, and of the t r e n c h runn ing 
n o r t h - s o u t h f r o m the s o u t h e a s t c o r n e r , t e s t t r e n c h #2 ( f igure 7). 
The s o u t h e r n and e a s t e r n w a l l s of the g r i d s q u a r e w e r e a l s o p r o 
fi led ( f igure 8) and p h o t o g r a p h e d . 

A f t e r c o m p l e t i o n of the s a l v a g e o p e r a t i o n , the g r i d s q u a r e and the 
t r e n c h e s w e r e b a c k f i l l e d . 

- 9 -



FIG. 6 LOCATION OF SKELETAL REMAINS IN GRID SQUARE 
(Grid square extends to 2.0 meters to the north and west-not shown) 
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FIGURE 7 A- TEST TRENCH #1 PROFILE 

FIGURE 7 B- TEST TRENCH **2 PROFILE 
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FIGURE 8 A-SOUTHERN PROFILE OF GRID SQUARE 
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S u m m a r y 

The s k e l e t a l r e m a i n s w e r e d i s t u r b e d by the road g r a d e r , by t o u r i s t s 
and by i n c l e m e n t w e a t h e r p r i o r to t h e i r e x a m i n a t i o n by the w r i t e r s . 
It should be noted t h a t bo th El P a s o N a t u r a l G a s C o m p a n y and the 
F o r e s t S e r v i c e R a n g e r s c o o p e r a t e d in p r o t e c t i n g the r e m a i n s un t i l 
the s a l v a g e w o r k was c o m p l e t e d . H o w e v e r , the p r i o r d i s t u r b a n c e 
of the b u r i a l m a k e s i t v e r y diff icul t to m a k e any def in i te s t a t e m e n t s 
abou t the a r c h e o l o g i c a l context of the b u r i a l i t se l f o r i t s r e l a t i o n s h i p 
to s i t e ENM 10636. The s k e l e t a l a n a l y s i s r e v e a l e d tha t the r e m a i n s 
w e r e of a fully adu l t m a l e b e t w e e n the age of 25 and 50 y e a r s old. 
H o w e v e r , the c u l t u r a l c h r o n o l o g i c a l i d e n t i f i c a t i o n of s i t e ENM 10636, 
wi th which the b u r i a l i s a s s o c i a t e d , i s s o m e w h a t di f f icul t . 

On the b a s i s of the c e r a m i c t y p e s found a t the s i t e and the t i m e 
p e r i o d s wi th wh ich the c e r a m i c s a r e a s s o c i a t e d , it i s s u g g e s t e d 
t h a t the d a t e s tend to c l u s t e r in the p e r i o d 700-900 A. D. , o r the 
R o s a P h a s e (700-850 A. D. ) a s def ined by F . W. Eddy (1966) o r 
the P u e b l o I t i m e p e r i o d in the P e c o s c h r o n o l o g y . One c e r a m i c 
t y p e , Zia W a r e , which i s da ted 1692 A. D. , was no t ed . H o w e v e r , 
the o c c u r r e n c e of s e v e n o t h e r p o t t e r y t y p e s f r o m a m u c h e a r l i e r 
t i m e p e r i o d tend to s u g g e s t t ha t th i s type i s not a s s o c i a t e d with 
the p r i m a r y o c c u p a t i o n of the s i t e and p r o b a b l y r e l a t e s to a m u c h 
l a t e r o c c u p a t i o n in the a r e a . P o t t e r y t y p e s s l i gh t ly e a r l i e r and 
s l i gh t ly l a t e r t h a n the R o s a P h a s e w e r e n o t e d , s u g g e s t i n g tha t the 
o c c u p a t i o n m a y have s t a r t e d s l i gh t ly b e f o r e and con t inued s l igh t ly 
a f t e r the d a t e s g iven for the R o s a P h a s e . 

The t h i c k n e s s of the t r a s h d e p o s i t no ted in the a r e a of the b u r i a l 
and in the t e s t t r e n c h e s s u g g e s t tha t the o c c u p a t i o n in the a r e a 
p r o b a b l y con t inued fo r s o m e t i m e , r a t h e r t han be ing a t e m p o r a r y 
c a m p l o c a t i o n . Al though no e v i d e n c e of s t r u c t u r e s was noted a t 
the s i t e , pit h o u s e s o r s u r f a c e s t r u c t u r e s m a y e x i s t in the a r e a 
of the s i t e , s i n c e s t r u c t u r e s of th i s type a r e c o m m o n l y a s s o c i a t e d 
with P u e b l o I o c c u p a t i o n s of a p e r m a n e n t n a t u r e in th i s a r e a . 
P o o r v i s i b i l i t y due to h e a v y g round c o v e r and i n t e r f e r e n c e due 
to h e a v y r a i n f a l l in the a r e a d u r i n g the p r o j e c t m a y have o b s c u r e d 
e v i d e n c e of such s t r u c t u r e s . 
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T a b l e 1 - S h e r d Type L i s t 

A n a l y s i s by A. H. W a r r e n 

Depth S h e r d Type D a t e s * 

S u r f a c e O b e l i s k G r a y 620 - 675 A. D. 
(may have l a s t e d 
up to 750 A. D. ) 

R o s a B r o w n 702 - 898 A. D. 

Twin T r e e s B l a c k on Whi te 800s A. D. 

P i e d r a B r o w n 750 - 850 A. D. 

Zia W a r e P o s t P u e b l o R e v o l t 

(af ter 1692 A. D. ) 

0 - 10 c m . Twin T r e e s a n d / o r P i e d r a 500 - 900 A. D. 
Be low D a t u m ( P l a i n po l i shed b r o w n w a r e 

wi th i g n e o u s t e m p e r ) 

Bluff B l a c k on Red 800 - 900 A. D. 

10 - 20 c m . Twin T r e e s B l a c k on Whi te 800s A. D. 
Be low D a t u m 

Twin T r e e s P l a i n 500 - 900 A. D. 

S a m b r i t o B r o w n 400 - 750 A. D. 

R o s a ( b a s k e t i m p r e s s e d ) 702 - 898 A. D. 

* D a t e s g iven a r e f r o m A. H. W a r r e n and D. E r e t e r n i t z (1963). 
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T a b l e 2 - Ldthic M a t e r i a l s L i s t 

A n a l y s i s b y T . M c C o r m a c k 

: T h i s l i s t d o e s not r e p r e s e n t the c o m p l e t e i n v e n t o r y of l i t h i c 
m a t e r i a l s p r e s e n t a t ENM 10636. O t h e r a r t i f a c t s w e r e left 
in sit \ i a t the s i t e . 

-15 

Depth A r t i f a c t Type M a t e r i a l 

S u r f a c e * R e t o u c h e d wi thou t C h a l c e d o n y 
p r o j e c t i o n f lake 

R e t o u c h e d and u t i l i z ed C h a l c e d o n i c C h e r t 
wi thout p r o j e c t i o n f lake 

P o l i s h i n g s tone F i n e - g r a i n i gneous 

r o c k 

T r o u g h m e t a t e f r a g m e n t Not a n a l y z e d 

Mono f r a g m e n t Not a n a l y z e d 

0 - 1 0 c m . 2 d e b i t a g e f l akes O r t h o q u a r t z i t e 

Be low D a t u m (1 f lake not r e t o u c h e d 
o r u t i l i z e d ) 
(1 f r a g m e n t of chopping 
too l o r h a m m e r s tone) 

0 - 2 0 c m . None 
Be low D a t u m 



S k e l e t a l A n a l y s i s 

A n a l y s i s by E . D e a l 

I n v e n t o r y 

F r a g m e n t s of r i gh t and left f ibula 

Righ t and left t ib ia ( pa r t i a l ) 
R igh t and left f e m u r 
R igh t p a t e l l a 
R igh t and left pe lv i s (pa r t i a l ) 
R igh t h u m e r u s 
R i g h t p r o x i m a l u lna 
R igh t p r o x i m a l r a d i u s 
A t l a s 
A x i s 
T h r e e m e t a c a r p a l s 
R igh t s c a p u l a (pa r t i a l ) 
One m e t a t a r s a l 
One t a r s a l 
Skul l m i n u s m a n d i b l e 
S e v e r a l un iden t i f i ab l e f r a g m e n t s of h u m a n bone 

Sex 

G r e a t e r s c i a t i c n o t c h , m a s t o i d p r o c e s s , and g e n e r a l r o b u s t i c i t y 
of the pe lv i s and f e m o r a i n d i c a t e tha t t h i s i nd iv idua l was a m a l e . 

Age_ 

T h i s i n d i v i d u a l was fully adu l t , a t l e a s t 25 y e a r s o ld . E x t r e m e 
w e a r of m a x i l l a r y den t i t i on and l o s s of a l l bu t the r i gh t f i r s t 
m o l a r i n d i c a t e a n age m u c h in e x c e s s of 25 y e a r s , p o s s i b l y a s 
m u c h a s 40 to 50 y e a r s of a g e . T h i s s o r t of age e s t i m a t e i s 
h igh ly s u b j e c t i v e ; b u t , b e c a u s e of the i n c o m p l e t e n a t u r e of the 
s k e l e t a l r e m a i n s , i t i s the only e s t i m a t e which i s p o s s i b l e . 
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I n t r o d u c t i o n 

In A u g u s t of 1974, a p p r o x i m a t e l y 20 a c r e s of land w e r e s u r v e y e d 
by a U. S. F o r e s t S e r v i c e a r c h e o l o g i s t a s p a r t of a c l e a r a n c e 
i n v e s t i g a t i o n c o n c e r n i n g the B u l l a r d land e x c h a n g e (A-7982) . 
T h i s a c r e a g e i s l o c a t e d in T. 14 N, , R. 4 E . , s e c t i o n 12, of the 
B e a v e r C r e e k R a n g e r D i s t r i c t , Coconino N a t i o n a l F o r e s t , A r i z o n a . 
In the c o u r s e of t h i s s u r v e y , one s i t e w a s l oca t ed and f u r t h e r 
t e s t i n g and e x a m i n a t i o n w e r e r e c o m m e n d e d . A d d i t i o n a l l y , t h r e e 
s p e c i f i c a r e a s w e r e s u g g e s t e d fo r i n v e s t i g a t i o n : (1) the p o s s i b l e 
age of the s i t e , (2) the s t r a t i g r a p h i c depth of the s i t e , and (3) the 
c u l t u r a l a f f i l i a t ion r e p r e s e n t e d by the a r t i f a c t s (Wylie 1974). T h i s 
s u g g e s t e d e x a m i n a t i o n w a s c o m p l e t e d on D e c e m b e r 19, 1974, by 
the a u t h o r and Dee F . G r e e n , R e g i o n a l A r c h e o l o g i s t , U. S. F o r e s t 
S e r v i c e . The fol lowing r e p o r t d i s c u s s e s the r e s u r v e y of th i s s i t e 
and the r e s u l t s of the a n a l y s i s of the m a t e r i a l s r e c o v e r e d t h e r e 
f r o m . 

The Si te L o c a l i t y 

The e l e v a t i o n of the s i t e i s a p p r o x i m a t e l y 3 ,200 fee t above sea 
l e v e l . It i s l o c a t e d p r i n c i p a l l y on a s m a l l knol l of a l o c a l l y 
o c c u r r i n g l i m e s t o n e o v e r l o o k i n g the V e r d e R i v e r which l i e s abou t 
3 k i l o m e t e r s to the sou th and s o u t h e a s t . Some m a t e r i a l s a p p e a r 
to have w a s h e d down the sou th face of t h i s kno l l . Soil c o v e r on 
the o u t c r o p p i n g i s s p a r s e to n o n e x i s t e n t and g e n e r a l l y s u p p o r t s 
l i t t l e v e g e t a t i o n on the s i t e l o c a t i o n i t se l f . The plant c o v e r of the 
i m m e d i a t e a r e a m a y be c h a r a c t e r i z e d a s d e s e r t g r a s s l a n d ; and 
the d o m i n a n t p lan t s o b s e r v e d a r e c r e o s o t e ( L a r r e a t r i d e n t a t a ) , 
g r e y oak ( Q u e r c u s g r i s e a ) , y u c c a , and s e v e r a l s p e c i e s of c a c t u s . 

The s i t e i t s e l f c o n s i s t s of a s m a l l s c a t t e r of too l s and l i t h i c d e b r i s 
s p r e a d o v e r an a r e a of a p p r o x i m a t e l y 30 s q u a r e m e t e r s . It was 
fe l t d u r i n g the f i r s t s u r v e y t h a t the s i t e should be t e s t e d to d e t e r 
m i n e i t s p o s s i b l e dep th a s we l l a s i t s a r c h e o l o g i c a l s i g n i f i c a n c e 
in the w i d e r s e n s e . O u r s u b s e q u e n t e x a m i n a t i o n i n d i c a t e d t h a t a l l 
m a t e r i a l s a r e l o c a t e d s o l e l y on the s u r f a c e ; a n d , t h i s be ing the 
c a s e , e v e r y t h i n g e v i d e n c i n g p u r p o s i v e h u m a n a c t i o n was c o l l e c t e d . 
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The A n a l y s i s 

The s u r f a c e c o l l e c t i o n p r o d u c e d a t o t a l of 16 p i e c e s of m a t e r i a l 
inc lud ing p o s s i b l e t o o l s , c o r e s , and g e n e r a l deb i t age o r w a s t e 
of the l i th i c m a n u f a c t u r i n g p r o c e s s . Though the m a j o r i t y of 
p i e c e s w e r e of b a s a l t , four p i e c e s of c h a l c e d o n y w e r e a l s o found. 
All p i e c e s w e r e e x a m i n e d for s i gns of w e a r o r u s e by u s ing a 
b i n o c u l a r m i c r o s c o p e with a power r ang ing f r o m 7x to 300x. 
Tha t no s i g n s of w e a r o r u s e w e r e found should not be t a k e n a s 
proof c o n c l u s i v e tha t the p i e c e s w e r e not u t i l i zed in s o m e f a s h i o n . 
The v e r y h a r d c h a r a c t e r of the m a t e r i a l s ( p r i n c i p a l l y b a s a l t ) 
p r e c l u d e any bu t the m o s t p r o n o u n c e d u s e f r o m l eav ing s i g n s . 
A d d i t i o n a l l y , r e c e n t e t h n o l o g i c a l w o r k a long t h e s e l i n e s s u g g e s t s 
tha t m a n y f l akes c o m m o n l y c l a s s i f i e d a s w a s t e r e c e i v e v e r y l i t t l e 
use when they a r e u t i l i zed (Gould 1969); i n d e e d , m i c r o s c o p i c 
e x a m i n a t i o n of p i e c e s tha t w e r e known to have b e e n u sed for such 
p u r p o s e s a s sk inn ing r e v e a l e d no d e t e c t a b l e s igns of the u s e . 

Af t e r e a c h p i ece had b e e n d r a w n , a l l d e b i t a g e had a s e r i e s of f u r 
t h e r o b s e r v a t i o n s and m e a s u r e m e n t s m a d e on it ( table 1). The 
p a r t i c u l a r a t t r i b u t e s s e l e c t e d w e r e c h o s e n for s e v e r a l r e a s o n s . 
F i r s t , e x p e r i e n c e of a s u b j e c t i v e n a t u r e on the p a r t of r e p l i c a t o r s 
of l i t h i c t oo l s f r o m n u m e r o u s c o u n t r i e s h a s i n d i c a t e d the i m p o r t a n c e 
and r e l a t i o n s h i p of s e v e r a l of t h e s e a t t r i b u t e s with v a r i o u s m o d e s 
of p r o d u c t i o n ; e . g. , the u s e of a soft h a m m e r o r b a t o n a s opposed 
to the u s e of a h a r d h a m m e r s t o n e . Second , r e c e n t , but a s yet not 
wide ly r e p o r t e d , q u a n t i t a t i v e w o r k with e x p e r i m e n t a l l y p r o d u c e d 
d e b i t a g e p o p u l a t i o n s h a s s t a t i s t i c a l l y s u p p o r t e d the s ign i f i cance of 
t h e s e a t t r i b u t e s (Smith and G o o d y e a r 1974). 

The a n a l y s i s o b v i o u s l y h a s f o c u s e d on the d e s c r i p t i v e , but t h i s 
w a s n e c e s s i t a t e d by the c o n s t r a i n t s i m p o s e d by the n a t u r e of the 
m a t e r i a l . S u r f a c e s c a t t e r s such a s t h i s r e p r e s e n t a p r o b l e m to 
the a r c h e o l o g i s t for s e v e r a l r e a s o n s . The c r u d e n a t u r e of the 
a r t i f a c t s s u g g e s t s s o m e a n t i q u i t y to m a n y i n v e s t i g a t o r s ; h o w e v e r , 
t y p i c a l l y , d a t a b l e m a t e r i a l s s e l d o m o c c u r a s s o c i a t e d with the a r t i 
f ac t s s u c h a s po t en t i a l c a r b o n 14 o r d e n d r o s a m p l e s . F u r t h e r , t he 
v e r y n a t u r e of the s c a t t e r s (i. e . , t ha t t hey a r e so le ly l i th ic ) h a s 
b e e n c o n s i d e r e d by s o m e to s u g g e s t the p o s s i b i l i t y of a p r e -
c e r a m i c a s s e m b l a g e . It m a y wel l be c l o s e r to the fac t to c h a r a c 
t e r i z e t h e m a s m e r e l y a c e r a m i c (that i s , having no c e r a m i c s ) 
r a t h e r than to s u g g e s t t ha t t h e y a r e f r o m a p e r i o d b e f o r e the 
i n t r o d u c t i o n of c e r a m i c s . 
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TABLE 1 

OBSERVATIONS ON THE MATERIAL FROM AR-03 -04-01-113 

A
rtifact 

N
u

m
b

er 

113/1 

113/2 

113/3 

113/4 

113/5 

113/6 

113/7 

113/8 

113/9 

113/10 

113/11 

113/12 

113/13 

113/14 

113/15 

113/16 

P
latfo

rm
 

W
id

th (M
M

) 

3 4 . 5 

14 .1 

9 . 2 

11.1 

10. 2 

6 . 4 

P
latfo

rm
 

L
en

g
th (M

M
) 

8 0 . 3 

3 3 . 9 

16. 9 

2 2 . 3 

1 6 . 1 

13. 0 

P
la

tfo
rm

 
C

o
n

d
itio

n 

I n t a c t 

A b s e n t 

I n t a c t 

I n t a c t 

I n t a c t 

I n t a ct 

I n t a c t 

* S e e N o t e B e l o w 

6 . 6 

— 

1 0 . 5 I n t a c t 

C r u s h e d 

* S e e N o t e B e l o w 

9 . 1 2 1 . 5 I n t a c t 

* S e e N o t e B e l o w 

* S e e N o t e B e l o w 

* S e e N o t e B e l o w 

4 . 9 1 2 . 7 I n t a c t 

F
lak

e 
W

id
th (M

M
) 

8 0 . 5 

6 9 . 6 

3 3 . 9 

2 8 . 4 

2 6 . 5 

1 9 . 8 

3 7 . 2 

1 4 . 3 

1 9 . 0 

3 6 . 2 

2 2 . 8 

F
lak

e 
L

en
g

th (M
M

) 

9 4 . 0 

7 1 . 8 

2 6 . 2 

4 2 . 8 

3 6 . 5 

3 0 . 0 

2 9 . 8 

3 0 . 3 

3 5 . 0 

2 8 . 7 

2 3 . 8 

cd 
c 
h-• 

cr 

Y e s 

Y e s 

N o 

Y e s 

N o 

Y e s 

N o 

No 

Y e s 

N o 

Y e s 

B
u

lb 
T

h
ick

n
ess 

(M
M

) 

2 1 . 7 

7. 7 

10. 0 

4 . 6 

— 

5 . 3 

M
ax

im
u

m
 

T
h

ick


n
e
ss of F

la
k

e at 
M

id
d

le (M
M

) 

2 2 . 4 

2 0 . 6 

8 . 2 

7 . 1 

7 . 6 

6 . 6 

9 . 5 

4 . 6 

9 . 1 

9 . 3 

4 . 9 

T
e
rm

in
a
tio

n
 

C
o

n
d

itio
n 

F e a t h e r e d 

H i n g e d 

F e a t h e r e d 

H i n g e d 

— 

F e a t h e r e d 

F e a t h e r e d 

F e a t h e r e d 

F e a t h e r e d 

F e a t h e r e d 

Cu 
rt-
- t 
)-»• 
P 

o 
3 
en 

Y e s 

N o 

Y e s 

Y e s 

N o 

N o 

Y e s 

N o 

N o 

N o 

Y e s 

0 
3 
Cu 
C 
t—> 

P 
r+ 
H-
0 
3 
en 

N o 

Y e s 

Y e s 

Y e s 

N o 

N o 

N o 

N o 

N o 

N o 

Y e s 

D
escrip

tio
n 

of 
P

iece 

P r i m a r y F l a k e 

F l a k e 

F l a k e 

S e c o n d a r y F l a k e 

S e c o n d a r y F l a k e 

F l a k e 

S e c o n d a r y F l a k e 

P i e c e 

F l a k e 

F l a k e 

M e d i a l Sec t ion 

S e c o n d a r y F l a k e 

C o r e 

P i e c e 

P i e c e 

F l a k e 

to 
n 
rt 
O 
3 
o 
3" 
(I 
CL 

Y e s 

Y e s 

N o 

N o 

N o 

N o 

N o 

N o 

N o 

N o 

Y e s 

P 
rt-
O 
i-i 
H-
P 

B a s a l t 

B a s a l t 

B a s a l t 

B a s a l t 

B a s a l t 

B a s a l t 

B a s a l t 

B a s a l t 

B a s a l t 

B a s a l t 

B a s a l t 

B a s a l t 

Cha lcedony 

Cha lcedony 

Cha lcedony 

Cha lcedony 

*Note- -Cores or pieces were not measured . 

i 
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Many of the p i e c e s w e r e s e c o n d a r y d e c o r t i c a t i o n f l a k e s . T h e s e a r e 
f l a k e s having s o m e c o r t e x s t i l l a d h e r i n g to t h e m , bu t a l s o showing 
p r e v i o u s f lake s c a r s . (See C r a b t r e e 1972 for a c o m p l e t e d i s c u s s i o n 
of the t e r m s and t e c h n i q u e s a s s o c i a t e d wi th l i t h i c m a n u f a c t u r e . ) 

The one p o s s i b l e tool found (113/1) w a s m a d e on a p r i m a r y d e c o r t i 
c a t i on f l a k e , and a l l of the o t h e r p i e c e s w e r e e i t h e r f l a k e s o r c o r e s . 
It i s i n t e r e s t i n g to note t h a t a l l of the c o r e s found t h a t w e r e r e c o g 
n i z a b l e a s s u c h w e r e of a s i l i c e o u s m a t e r i a l whi le the o v e r w h e l m i n g 
m a j o r i t y of the d e b i t a g e w a s b a s a l t . T h i s m a y i n d i c a t e the i m p o r t a n c e 
of the s i l i c e o u s f l a k e s p r o d u c e d c o m p a r e d to the b a s a l t i c ones which 
w e r e e v i d e n t l y a l l owed to l i e , p r o b a b l y w h e r e t hey f e l l . On the 
o t h e r h a n d , any f l a k e s of S i 0 2 w e r e e i t h e r r e t a i n e d a s s u c h o r m a d e 
in to t o o l s wh ich w e r e a l s o k e p t . In any c a s e , none w e r e a s s o c i a t e d 
wi th the c o r e s . 

S o m e p a t t e r n s a r e s u g g e s t e d by e x a m i n i n g the o b s e r v a t i o n s m a d e 
on the m a t e r i a l ( table 1). B o t h p l a t f o r m and f lake d i m e n s i o n s 
a p p e a r r a t h e r u n i f o r m for the m a j o r i t y of p i e c e s . F l a k e m a x i m u m 
t h i c k n e s s e s , when m e a s u r e d a t the a p p r o x i m a t e m i d d l e of the f l a k e , 
a r e s o m e w h a t m o r e v a r i a b l e ; b u t t h i s i s u n d e r s t a n d a b l e when con
s i d e r a t i o n i s g iven to the r a t h e r i n t r a c t a b l e n a t u r e of the b a s a l t . 
No p l a t f o r m shows any p r e p a r a t i o n o r f ace t i ng s u c h a s t h o s e a s s o 
c i a t e d u s u a l l y wi th the m o r e c o m p l i c a t e d o r exac t i ng f laking and 
p r o d u c t i o n p r o c e d u r e s , s u c h a s t h o s e a s s o c i a t e d with b l a d e m a n u 
f a c t u r e . F i n a l l y , the cond i t ion of the p l a t f o r m s only showed 
c r u s h i n g in j u s t one c a s e in sp i te of the fac t t h a t the f laking w a s 
m o s t p r o b a b l y done wi th a h a m m e r s t o n e r a t h e r t han with s o m e 
o t h e r s o f t e r b i l l e t of wood o r a n t l e r . T h i s p r o b a b l y r e s u l t s f r o m 
the v e r y c o m p a c t n a t u r e of the m a t e r i a l b e i n g w o r k e d . 

C o n c l u s i o n s 

It i s i m p o s s i b l e to m a k e any a s s e s s m e n t a s to the p o s s i b l e age of 
the b e h a v i o r r e p r e s e n t e d b y the s c a t t e r of l i t h i c m a t e r i a l . It could 
l i t e r a l l y b e the p r o d u c t of any p e r i o d f r o m the e a r l i e s t t i m e s to 
e v e n a f t e r A n g l o c o n t a c t and s e t t l e m e n t of the a r e a . In i n s t a n c e s 
of r o u g h l y s i m i l a r s c a t t e r s of r a t h e r c r u d e a p p e a r i n g l i t h i c 
m a t e r i a l s in A r i z o n a , r e f e r r e d to a s the T o l c h a c o C o m p l e x , a 
c o n t r o v e r s y s t i l l c o n t i n u e s a s to t h e i r t e m p o r a l l o c u s and m e a n i n g 
( B a r t l e t t 1943, W o r m i n g t o n 1957, K r i e g e r 1964, W i l l e y 1966). It i s 
f e l t t h a t the m a t e r i a l a t t h i s s i t e r e s u l t e d f r o m one o r two i n s t a n c e s 
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of chipping b e h a v i o r of a v e r y s h o r t d u r a t i o n . The m a t e r i a l s p r e s e n t 
a r e not n u m e r o u s a s would be e x p e c t e d a t a s i t e r e p r e s e n t i n g any 
long o c c u p a t i o n , r e p e a t e d u s e , o r any o t h e r e x t e n s i v e a c t i v i t y . The 
c u l t u r a l a f f i l i a t ion of t h e s e m a t e r i a l s cannot even be g u e s s e d a t 
s i n c e a l l o r any Indian g r o u p s of the g e n e r a l a r e a could have p r o 
duced t h e m . 

S i m i l a r l y , l i t t l e can be s u g g e s t e d a s to p o s s i b l e u s e s for the one 
m o r p h o l o g i c a l l y a p p a r e n t too l o r , i n d e e d , fo r any of the f l a k e s . 
The a b s e n c e of s i g n s of u s e m a y be a t t r i b u t e d to the p h y s i c a l n a t u r e 
of the m a t e r i a l s a s e a s i l y a s i t m a y be a s s o c i a t e d wi th any s u g g e s t e d 
p o s s i b l e u s e . 
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113/3 113 /6 
113/4 

113/5 113/8 113/7 

FIGURE I . Toolsand deb i tage r e c o v e r e d f rom A R - 0 3 0 4 - 0 1 - 1 1 3 . 
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113/12 113/10 

113/9 

113/11 

113/16 

113/14 

FIGURE 2 . C o r e s and d e b i t a g e f r o m AR-03 -04 -O1-113 . 
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I n t r o d u c t i o n 

The s u r f a c e s i t e r e p o r t e d in t h i s p a p e r w a s d i s c o v e r e d in connec t ion 
with the s u r v e y of a p r o p o s e d land e x c h a n g e on the P i n e d a l e R a n g e r 
D i s t r i c t , A p a c h e - S i t g r e a v e s N a t i o n a l F o r e s t . The s i t e ( A R - 0 3 - 0 1 -
08-7 ) c o n s i s t e d of 50 s q u a r e m e t e r s of v e r y s c a t t e r e d l i t h i c and 
c e r a m i c m a t e r i a l . P r e c i s e l o c a t i o n a l da t a i s a v a i l a b l e f r o m the 
F o r e s t S e r v i c e fo r l e g i t i m a t e s c h o l a r s . 

Two loci w e r e n o t e d : one c o n s i s t i n g of a c o n c e n t r a t i o n of 19 s h e r d s 
f r o m a r e d w a r e j a r , and the second c o n s i s t i n g of a b a s a l no tched 
point ( f igure l , b ) , a f lake s c r a p e r ( f igure l , e ) , and s e v e r a l b l a c k -
on-white s h e r d s . An a d d i t i o n a l point ( f igure l , a ) , five u t i l i zed 
f l a k e s , and a couple of g r e y s h e r d s w e r e found s c a t t e r e d in the a r e a . 
M o r e d e t a i l on the a r t i f a c t s i s g iven b e l o w . The s i t e i s l o c a t e d a top 
a s m a l l , f la t h i l l in open j u n i p e r f o r e s t o v e r l o o k i n g Hog W a s h . 
T h e r e a r e a few wide ly s c a t t e r e d pinyon and s o m e opunt ia i s p r e s e n t , 
but t h e r e i s l i t t l e g round c o v e r . The h i l l on which the s i t e i s l o c a t e d 
i s e x p o s e d sou th a t abou t 2% s lope and i s f o r m e d of b a s a l t which i s 
e x p o s e d a r o u n d the e d g e s and s o m e t i m e s o u t c r o p s on t op . The 
l i t t l e so i l p r e s e n t i s s h a l l o w , r e d , and v e r y g r a v e l y . The s i t e i s 
l o c a t e d a b o u t \ m i l e f r o m s i t e s NA 10515 and NA 10516. Al l s u r f a c e 
m a t e r i a l w a s r e m o v e d . The p r e h i s t o r i c u s e p a t t e r n s e e m s to have 
b e e n h igh ly d i s b u r s e d , low i n t e n s i t y h u n t i n g / g a t h e r i n g . 

A r t i f a c t s f r o m Site A R - 0 3 - 0 1 - 0 8 - 7 

F o r t y - t w o s p e c i m e n s , a l l f r o m the s u r f a c e , w e r e found a t the s i t e . 
E igh t of the a r t i f a c t s a r e ch ipped s t o n e , a l l of a g r e y c h e r t ; and 
the r e m a i n i n g 34 s p e c i m e n s a r e p o t t e r y f r a g m e n t s . No g round 
s tone too l s w e r e found. 

L i t h i c S p e c i m e n s 

Ut i l i zed f l a k e s . F i v e s p e c i m e n s a l l showing w o r n o r u sed 
s u r f a c e s . M a n u f a c t u r e d on f l akes of g r e y c h e r t . 

R e t o u c h e d s c r a p e r . One s p e c i m e n (f igure 1, c) m a d e on a 
g r e y c h e r t f l ake wi th obv ious r e t o u c h a long one e d g e . The 
s p e c i m e n m e a s u r e s 5 .2 c e n t i m e t e r s long and 3. 7 c e n t i m e t e r s 
m a x i m u m wid th . The r e t o u c h e d edge i s 3 . 3 c e n t i m e t e r s 
long . 
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a. b. 

d. 

Figure 1 - a. Side notched point; b. Side and basal notched 
point; c. Scraper; d. Black-on-White pottery; 
e. Rim profile from redware jar. All figures 
actual size. 
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P o i n t s . Two s p e c i m e n s , bo th of g r e y c h e r t . The f i r s t , a s ide 
no tched point ( f igure l , a ) , i s 1.6 c e n t i m e t e r s m a x i m u m width 
and 4 . 9 c e n t i m e t e r s long . The t i p i s b r o k e n and p r o b a b l y 
ex t ended fo r an a d d i t i o n a l 3 m i l l i m e t e r s . It we ighs 3. 55 
g r a m s . The s e c o n d s p e c i m e n (f igure l , b ) i s bo th s ide and 
b a s a l n o t c h e d and m e a s u r e s 2 . 5 c e n t i m e t e r s l ong , 1. 5 c e n t i 
m e t e r s m a x i m u m wid th , 1.2 c e n t i m e t e r s wide above the s ide 
n o t c h e s , and . 7 c e n t i m e t e r s b e t w e e n the s ide n o t c h e s . The 
s ide n o t c h e s a r e . 3 m i l l i m e t e r s d e e p , and the b a s a l n o t c h . 2 
m i l l i m e t e r s d e e p . The s p e c i m e n we ighs . 80 g r a m s . 

C e r a m i c S p e c i m e n s 

At l e a s t fou r v e s s e l s a r e r e p r e s e n t e d by the 34 s h e r d s r e c o v e r e d . 
T h e y a r e g r o u p e d be low on the b a s i s of a n a l y s i s of the a t t r i b u t e s 
of s u r f a c e f i n i s h , c o l o r , and t e m p e r r a t h e r t h a n by type n a m e . 
The t e m p e r i d e n t i f i c a t i o n s w e r e m a d e by J a c k P a r d e e , G e o l o g i s t , 
U . S . F o r e s t S e r v i c e , S o u t h w e s t e r n R e g i o n . A l l c o l o r s a r e a f t e r 
M u n s e l l Soi l C o l o r C h a r t s . 

B l a c k - o n - W h i t e W a r e s . F i v e s m a l l body s h e r d s wi th e x t e r i o r 
s l i p and b l a c k m i n e r a l pa in t d e c o r a t i o n . I n t e r i o r s have b e e n 
w i p e d , and the s t r i a t i o n s a r e p r o m i n e n t . T e m p e r i s q u a r t z . 
The c o r e c o l o r i s g r e y 7. 5YR 8 / 0 , and the s l i p i s whi te 
10YR 8 / 4 . B l a c k pa in t i s 10YR 3 / 1 . The s h e r d s a v e r a g e 5 
m i l l i m e t e r s t h i c k . 

T e n s m a l l body s h e r d s u n s l i p p e d with b l a c k m i n e r a l pa in t . 
The i n t e r i o r s a r e s m o o t h , bu t show no wiping m a r k s . P a s t e 
c o l o r i s l i g h t e r t h a n t h o s e above 5YR 7 / 1 . Sur face c o l o r i s 
10YR 8 / 4 , and the pa in t i s 10YR 3 / 1 . The l a r g e s t s h e r d i s 
i l l u s t r a t e d in f i g u r e l , d . S h e r d s a v e r a g e 5 m i l l i m e t e r s t h i ck . 

Seven s m a l l body s h e r d s wi th co i l i ng , not qui te o b l i t e r a t e d 
on the o u t s i d e , bu t s m o o t h e d on the i n s i d e . The e x t e r i o r 
s u r f a c e i s b r o w n 5YR 4 / 3 , changing t h r o u g h the v e s s e l wa l l 
to a 2 . 5YR 6 / 8 r e d o r a n g e . The t e m p e r i s a v e r y s h a r p 
a n g u l a r q u a r t z which a p p e a r s to have b e e n b r o k e n f r o m 
q u a r t z f r a g m e n t s r a t h e r than f r o m s t r e a m w a s h e d s and . 
S h e r d s a v e r a g e 6 m i l l i m e t e r s t h i ck . 

Nine body s h e r d s and t h r e e r i m s h e r d s ( f igure 1, e) f r o m a 
p la in r e d (2. 5YR 6 /8) j a r . The e x t e r i o r i s s m o o t h e d , and 
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the i n t e r i o r shows wipe m a r k s . The j a r was t h i ck with s o m e 
s h e r d s m e a s u r i n g 9 m i l l i m e t e r s th i ck . A s h e r d f r o m the n e c k 
a r e a and the t h r e e r i m s h e r d s a r e 5 m i l l i m e t e r s th i ck . T h e r e 
a r e not enough s h e r d s to a t t e m p t a r e c o n s t r u c t i o n of t h i s 
v e s s e l . 

Al l of the above s e e m to have b e e n j a r r a t h e r t han bowl f o r m s with 
the b l a c k - o n - w h i t e d e c o r a t i o n o c c u r r i n g e x c l u s i v e l y on the ou t s i de 
of t h o s e 15 s h e r d s . We i n f e r t ha t the c e r a m i c s w e r e m a n u f a c t u r e d 
e l s e w h e r e and t r a n s p o r t e d to the s i t e for use in g a t h e r i n g a c t i v i t i e s . 
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I n t r o d u c t i o n 

In c o n n e c t i o n with a p r o p o s e d land e x c h a n g e on the Sedona R a n g e r 
D i s t r i c t , Coconino N a t i o n a l F o r e s t , an a r c h e o l o g i c a l s u r v e y w a s 
conduc ted on N a t i o n a l F o r e s t l a n d s . A s ing le s i t e d e s i g n a t e d 
A R - 0 3 - 0 4 - 0 6 - 1 2 2 w a s l o c a t e d and r e c o r d e d . E x a c t l o c a t i o n a l 
i n f o r m a t i o n i s a v a i l a b l e f r o m the F o r e s t S e r v i c e for l e g i t i m a t e 
r e s e a r c h e r s . 

The s i t e i s s i t u a t e d on the end of a s m a l l h i l l o v e r l o o k i n g G r a s s 
h o p p e r F l a t s , w e s t of Sedona , A r i z o n a . The a r t i f a c t s w e r e s c a t 
t e r e d o v e r the s u r f a c e of an a r e a a p p r o x i m a t e l y 75 x 100 fee t and 
c o n s i s t e d of l i t h i c t o o l s and d e b r i s a s we l l a s s m a l l p i e c e s of 
b r o k e n s h e r d . V e g e t a t i o n c o n s i s t s of pinyon p ine , b r o a d l e a f 
y u c c a , and m a n z a n i t a , wi th low v e g e t a t i o n d e n s i t y . The s i t e opens 
to the s o u t h e a s t wi th a s lope of about 2% d i r e c t l y on the s i t e bu t 
i n c r e a s i n g to o v e r 75% a few y a r d s away w h e r e the h i l l d r o p s off. 
T h e r e a r e no m a j o r w a t e r r e s o u r c e s in the v i c i n i t y of the s i t e . 
E l e v a t i o n i s a b o u t 4 , 4 8 0 fee t . 

The A r t i f a c t s 

The fo l lowing l i s t of s p e c i m e n s w e r e r e m o v e d f r o m the s u r f a c e of 
the s i t e . T h e y have b e e n p r o c e s s e d , c a t a l o g e d , and s tud ied in the 
USFS A r c h e o l o g i c a l L a b o r a t o r y , R e g i o n 3 , and a r e on p e r m a n e n t 
d e p o s i t wi th the M u s e u m of N o r t h e r n A r i z o n a . 

L i t h i c S p e c i m e n s 

Non too l s 
W a s t e 
N o n u t i l i z e d f l akes 
C o r e s 

Sub to ta l 

T o o l s 
Ut i l i zed f l akes 
H a m m e r s t o n e s 
B i f a c e s 
R e t o u c h e d s c r a p e r 
Po in t 
Mano f r a g m e n t 

Sub to ta l 

T O T A L 

N 

361 
4 7 
40 

4 4 8 

73 
6 
2 

1 
1 
1 

84 

532 

% of T o t a l 

6 7 . 8 6 
8. 83 
7. 52 

84 .21 

13. 72 
1.13 

. 38 

. 1 9 

. 1 9 

. 1 9 
15. 80 

100.01 
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W a s t e . S p e c i m e n s in t h i s c a t e g o r y c o n s i s t of a l l m a t e r i a l s e x c e p t 
c o r e s and nonu t i l i z ed f l akes which show no e v i d e n c e of u s e n o r 
r e t o u c h . T h e r e i s a lo t of v a r i e t y in s i z e and s h a p e , and m o s t 
s p e c i m e n s a r e thought to r e s u l t f r o m the m a n u f a c t u r e of t o o l s . Of 
the 361 s p e c i m e n s in t h i s c a t e g o r y , e igh t a r e of b a s a l t and m a y be 
p o r t i o n s of b r o k e n m a n o s . T h e r e a r e nine p i e c e s of q u a r t z i t e and 
344 of c h a l c e d o n y . 

Nonu t i l i zed f l a k e s . S p e c i m e n s in t h i s c a t e g o r y a r e c h a r a c t e r i z e d 
by the p r e s e n c e of a def in i te bulb of p e r c u s s i o n and l i t t l e o r no 
e x t e r i o r c o r t e x . T h e y a p p e a r to be no d i f f e ren t f r o m u t i l i zed f l akes 
e x c e p t t ha t they show no e v i d e n c e of u s e o r w e a r . They w e r e e i t h e r 
r e j e c t e d a s t o o l s o r w e r e s i m p l y not yet u s e d . T h e r e a r e t h r e e 
q u a r t z i t e and 44 c h a l c e d o n y s p e c i m e n s in t h i s c a t e g o r y . 

C o r e s . The 40 c o r e s p e c i m e n s a r e a l l of c h a l c e d o n y and have one 
o r m o r e obvious s t r i k i n g p l a t f o r m s and f lake r e m o v a l s c a r s . One 
of the b e t t e r s p e c i m e n s i s i l l u s t r a t e d in f i gu re 2 , B . 

Ut i l i zed f l a k e s . T h e s e s p e c i m e n s a r e a l l f l akes with obvious bu lbs 
of p e r c u s s i o n and u s e s c a r s . A s ing le o b s i d i a n s p e c i m e n (f igure 2 ,D) 
was found a long wi th 56 c h a l c e d o n y (f igure 2 , E ) and 16 q u a r t z i t e 
s p e c i m e n s (f igure 2 , A ) . 

I l a m m e r s t o n e s . T h e s e s p e c i m e n s a r e cobb le s with b a t t e r i n g m a r k s 
and s o m e t i m e s a few f l a k e s r e m o v e d f r o m one o r m o r e e d g e s 
( f igure 1,A). T h r e e of the s p e c i m e n s a r e of q u a r t z i t e , and the o t h e r 
t h r e e a r e c h a l c e d o n y . 

B i f a c e s . T h e s e s p e c i m e n s a r e f l akes which have a l t e r n a t e edge 
d r e s s i n g by p e r c u s s i o n t e c h n i q u e (f igure 2 , C). 

P o i n t . T h i s s p e c i m e n i s the t i p of a p r o j e c t i l e which h a s p r e s s u r e 
r e t o u c h e d e d g e s ( f igure 2 , F ) . It m e a s u r e s 2 .1 c e n t i m e t e r s long 
f r o m t i p to b r o k e n end and 1. 8 c e n t i m e t e r s wide a t the b r o k e n end . 
The s p e c i m e n i s . 4 c e n t i m e t e r t h i c k , and i s m a d e f r o m a l ight 
b r o w n c h a l c e d o n y . 

Mano f r a g m e n t . The s ing le b a s a l t m a n o f r a g m e n t ( f igure 2 , B ) i s 
v e r y p o r o u s bu t shows s u r f a c e w e a r on one s i d e . 
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B 

Figure 1 - A. Hammerstone; B. Basalt Mano fragment. 
All specimens are reproduced actual size. 

•35-

A 



B 

F 

Figure 2 - A. Quartzite utilized flake; B. Core; C. Biface; 
D. Obsidian flake; E. Chalcedony flake with re
touched upper edge; F. Point fragment. 
All specimens are reproduced actual size. 
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C e r a m i c S p e c i m e n s 

A to t a l of 88 body s h e r d s w e r e r e c o v e r e d , none of which e x c e e d e d 
3 .5 c e n t i m e t e r s in d i a m e t e r . No r i m s w e r e p r e s e n t , and none of 
the s h e r d s w e r e d e c o r a t e d . We s h a l l not a t t e m p t a t y p o l o g i c a l 
i d e n t i f i c a t i o n bu t s i m p l y d e s c r i b e the a t t r i b u t e s of c a t e g o r i e s in to 
which the 88 s h e r d s w e r e s o r t e d b a s e d on c o l o r , s u r f a c e f i n i sh , 
and t e m p e r . Co lo r d e s i g n a t i o n s a r e a f t e r M u n s e l l Soil Co lo r 
C h a r t s . 

Whi te W a r e (10YR 8/3) (four s h e r d s ) 
P l a i n , u n s l i p p e d , u n p o l i s h e d , abundan t q u a r t z t e m p e r which 
s h o w s on bo th i n t e r i o r and e x t e r i o r s u r f a c e s . 

Buff W a r e (7. 5YR 6/6) (84 s h e r d s ) 
T h i r t y - o n e s h e r d s have s m o o t h e d , but not p o l i s h e d , e x t e r i o r 
s u r f a c e s wi th a th in r ed (10R 4 /4 ) w a s h a p p l i e d . T e m p e r i s 
q u a r t z sand which d o e s not show on the e x t e r i o r s u r f a c e bu t 
u s u a l l y does on the i n t e r i o r s u r f a c e . 

F o r t y - t w o s h e r d s have s m o o t h e d e x t e r i o r s u r f a c e s bu t no 
w a s h . Q u a r t z t e m p e r shows on bo th i n t e r i o r and e x t e r i o r 
s u r f a c e s . 

E l e v e n s h e r d s wi th s m o o t h e d , b u t not p o l i s h e d , i n t e r i o r and 
e x t e r i o r s u r f a c e s . Augi te ( pos s ib ly h o r n b l e n d e ) and q u a r t z 
t e m p e r shows on both s u r f a c e s . 

At l e a s t four v e s s e l s a r e r e p r e s e n t e d by th i s c o l l e c t i o n . A s the s i t e 
i s a g a t h e r i n g s t a t i o n , we a s s u m e the v e s s e l s w e r e b r o u g h t to the 
s i t e . T e m p e r i n g m a t e r i a l s u sed in the m a n u f a c t u r e a r e f r o m a t 
l e a s t two l o c a t i o n s - - o n e con ta in ing q u a r t z sand and the o t h e r q u a r t z 
sand with a b u n d a n t a c c o m p a n y i n g a u g i t e . The s p e c i m e n s a r e too 
s m a l l to give c l u e s to v e s s e l f o r m . 
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I n t r o d u c t i o n 

A r c h e o l o g i c a l s u r v e y h a s b e e n conducted on 40 a c r e s of N a t i o n a l 
F o r e s t land on the Sedona R a n g e r D i s t r i c t , Coconino Na t iona l 
F o r e s t . The s u r v e y w a s p a r t of a p r o p o s e d land e x c h a n g e and 
r e s u l t e d in the d i s c o v e r y and r e c o r d i n g of two s u r f a c e l i m i t e d 
a c t i v i t y s i t e s ( A R - 0 3 - 0 4 - 0 6 - 1 2 0 and -121). The w r i t e r w i s h e s to 
t hank R a y R o b l e y , f o r m e r l y of the Sedona R a n g e r D i s t r i c t staff, 
fo r a s s i s t i n g in the s u r v e y , s i t e r e c o r d i n g , and a r t i f a c t c o l l e c t i n g . 
Data on s i t e l o c a t i o n i s a v a i l a b l e f r o m the F o r e s t S e r v i c e to l eg i t i 
m a t e r e s e a r c h e r s . 

Site A R - 0 3 - 0 4 - 0 6 - 1 2 0 

T h i s s i t e i s l o c a t e d on a s m a l l r o c k o u t c r o p s o u t h e a s t of Big P a r k , 
Yavapa i County , A r i z o n a . T h e r e i s s c a t t e r e d p i n y o n - j u n i p e r and 
s c r u b oak on a s lope of abou t 4 p e r c e n t . The s i t e is e x p o s e d to the 
e a s t a t an e l e v a t i o n of 4 , 800 fee t and e x t e n d s for abou t 500 s q u a r e 
m e t e r s wi th a low a r t i f a c t d e n s i t y . T h e r e i s s o m e s l igh t s u r f a c e 
e r o s i o n and a l a r g e m o r t a r ho le in the b e d r o c k . Al l the a r t i f a c t s 
w e r e r e m o v e d f r o m the s i t e and c o n s i s t of l i th i c m a t e r i a l s and a 
s ing le s h e r d . 

T h i s s i t e c a r r i e s the d e s i g n a t i o n NA 12572 in the M u s e u m of N o r t h e r n 
A r i z o n a r e c o r d s . 

A r t i f a c t s . Al l c e r a m i c t e m p e r i d e n t i f i c a t i o n s w e r e p e r f o r m e d us ing 
a b i n o c u l a r m i c r o s c o p e . Co lo r d e s i g n a t i o n s follow M u n s e l l Soil 
C o l o r C h a r t s . None of the c e r a m i c s a r e t yped . R a t h e r , they a r e 
g r o u p e d a c c o r d i n g to the a t t r i b u t e s c o l o r , s u r f a c e f in i sh , and 
t e m p e r . 

C e r a m i c s p e c i m e n . A s ing le b l a c k - o n - w h i t e s h e r d was found 
on th i s s i t e . It h a s a g r e y (10YR 6/1) pa s t e wi th q u a r t z t e m p e r . 
The s h e r d i s s l ipped (10YR 8/1) wi th a b l a c k (5Y 4/1) m i n e r a l 
pa in t p l aced o v e r the s l i p . D e c o r a t i o n i s on the ou t s ide of the 
v e s s e l . The i n t e r i o r s u r f a c e i s w iped , and the v e s s e l wa l l i s 
7 m i l l i m e t e r s t h i c k . 
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Lathic S p e c i m e n s 

N % of To ta l 
Non too l s 

W a s t e 76 61. 78 
Nonu t i l i zed f l akes 20 16.26 
C o r e s J 7 _ 13. 82 

Subto ta l 113 91. 86 

T o o l s 
Ut i l i zed f l akes 9 7. 31 
Mano J _ . 81 

Subto ta l 10 8.12 

T o t a l 123 99. 98 

W a s t e . S p e c i m e n s in t h i s c a t e g o r y c o n s i s t of a l l m a t e r i a l s 
e x c e p t c o r e s and nonu t i l i z ed f l akes which show no e v i d e n c e of 
u s e no r r e t o u c h . T h e r e i s a lot of v a r i e t y in s i ze and s h a p e , 
and m o s t s p e c i m e n s a r e thought to r e s u l t f r o m the m a n u f a c t u r e 
of t o o l s . Of the 76 s p e c i m e n s in t h i s c a t e g o r y , one i s b a s a l t ; 
and t h e r e a r e 75 p i e c e s of c h e r t , m o s t with abundan t c o r t e x . 

Nonu t i l i zed f l a k e s . S p e c i m e n s in th i s c a t e g o r y a r e c h a r a c t e r i z e d 
by the p r e s e n c e of a def in i te bulb of p e r c u s s i o n and l i t t l e or no 
e x t e r i o r c o r t e x . They a p p e a r to be no d i f f e ren t f r o m u t i l i z ed 
f l akes e x c e p t t ha t they show no e v i d e n c e of u s e o r w e a r . They 
w e r e e i t h e r r e j e c t e d a s too l s o r w e r e s i m p l y not yet u s e d . 
T h e r e a r e one q u a r t z i t e and 19 c h e r t s p e c i m e n s in th i s c a t e g o r y . 

C o r e s . The 17 c o r e s p e c i m e n s a r e a l l of c h e r t and have one or 
m o r e obv ious s t r i k i n g p l a t f o r m and f lake r e m o v a l s c a r s . 

U t i l i zed f l a k e s . T h e s e s p e c i m e n s a r e a l l f l akes with obv ious 
b u l b s of p e r c u s s i o n and u s e s c a r s . Al l a r e c h e r t . 

M a n o . A s ing le g round s tone too l was r e c o v e r e d , a m a n o ( p r e 
f o r m ) , which shows only v e r y s l igh t use on one s u r f a c e . The 
ends and s i d e s , h o w e v e r , have p r o m i n e n t pecking m a r k s . The 
s p e c i m e n m e a s u r e s 181 c e n t i m e t e r s l ong , 65 c e n t i m e t e r s w ide , 
and 47 c e n t i m e t e r s h igh . 
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Site A R - 0 3 - 0 4 - 0 6 - 1 2 1 

T h i s s i t e is l oca t ed about ZOO m e t e r s sou th of s i t e 120 on the s a m e 
r o c k o u t c r o p . T h e r e i s an h i a tu s in a r t i f a c t d i s t r i b u t i o n b e t w e e n 
the two s i t e s . Vege t a t i on i s a v e r y open p i n y o n - j u n i p e r woodland 
with s c r u b oak and s o m e opun t ia . The e x p o s u r e is e a s t with a n e l e 
va t ion of 4, 800 feet and a s lope of 4 p e r c e n t . Th i s s i te has a l s o 
u n d e r g o n e s o m e s l ight e r o s i o n with about 50% b e d r o c k e x p o s e d . 
Both l i th i c and c e r a m i c a r t i f a c t s w e r e c o m p l e t e l y co l l e c t ed f r o m 
the s u r f a c e . T h i s s i t e c a r r i e s the d e s i g n a t i o n NA 12573 in the 
M u s e u m of N o r t h e r n A r i z o n a r e c o r d s . 

A r t i f a c t s . Def in i t ions of l i t h i c m a t e r i a l s a r e i d e n t i c a l to t h o s e for 
s i t e 120. A g a i n , a b i n o c u l a r m i c r o s c o p e and M u n s e l l Soil Co lo r 
C h a r t s w e r e u sed in the c e r a m i c a n a l y s i s . 

C e r a m i c s p e c i m e n s . Two b l a c k - o n - w h i t e body s h e r d s with 
the d e c o r a t i o n in the i n t e r i o r s u r f a c e w e r e r e c o v e r e d . N e i t h e r 
a r e s l i p p e d , the b l a c k (2. 5Y 3/0) m i n e r a l pa in t be ing app l i ed 
d i r e c t l y to the s m o o t h e d s u r f a c e . Bo th s h e r d s have a q u a r t z 
t e m p e r e d white (2. 5Y 7/0) p a s t e wi th a g r e y (7. 5 YR 4 /0) c a r b o n 
s t r e a k t h r o u g h the c e n t e r . E x t e r i o r s u r f a c e c o l o r s a r e white 
(7. 5YR 8/0) and one with a g r e y / b l u e c a s t (10YR 7/1). The 
v e s s e l wa l l s both m e a s u r e 6 m i l l i m e t e r s t h i c k . The s h e r d s 
a p p e a r to be f r o m d i f fe ren t but s i m i l a r v e s s e l s . 

L i t h i c S p e c i m e n s 

N % of T o t a l 
N o n t o o l s 

W a s t e 82 68 . 33 
Nonu t i l i z ed f l akes 21 17.50 
C o r e s _ 7 _ 5. 83 

Subto ta l 110 91. 66 

T o o l s 
Ut i l i zed f l akes 8 6. 66 
Po in t 1 . 83 
Mano J _ . 83 

Subto ta l 10 8. 32 

To ta l 120 99. 98 
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Al l of the s p e c i m e n s a r e of c h e r t , e x c e p t the m a n o which i s b a s a l t , 
two v e r y s m a l l o h s i d i a n , and t h r e e q u a r t z i t e unu t i l i zed f l a k e s , and 
fou r q u a r t z i t e w a s t e p r o d u c t s . T h r e e of the u t i l i zed f l akes a r e 
r a t h e r l a r g e , one of which i s i l l u s t r a t e d in f i g u r e 1, c. The point 
i s i l l u s t r a t e d in f i gu re l , a ; and the m a n o i s f i gu re 2 , a . 

M i s c e l l a n e o u s S p e c i m e n s 

In a d d i t i o n to the two s i t e s , t h e r e was a s c a t t e r i n g of a r t i f a c t s s p r e a d 
th in ly o v e r the 4 0 - a c r e t r a c t . T h e s e a r e s u m m a r i z e d be low in the 
s a m e c a t e g o r i e s a l r e a d y def ined and u t i l i z ing the s a m e a n a l y t i c a l 
t e c h n i q u e s . 

C e r a m i c S p e c i m e n s . One b l a c k - o n - w h i t e s h e r d and one s m a l l whi te 
s h e r d , p o s s i b l y f r o m a d i f f e ren t b l a c k - o n - w h i t e v e s s e l , w e r e found 
a long with four buff s h e r d s f r o m two v e s s e l s . The b l a c k - o n - w h i t e 
s h e r d i s q u a r t z t e m p e r e d with a l ight g r e y / w h i t e (10YR 7/1) pa s t e 
and u n s l i p p e d s u r f a c e . The b l a c k i s f aded , so no co lo r c o m p a r i s o n 
w a s m a d e . The v e s s e l wa l l i s 3 m i l l i m e t e r s t h i ck ; and the d e c o r a t i o n 
a p p e a r s on the i n s i d e s u r f a c e wh ich , a long with the o u t s i d e , i s wel l 
s m o o t h e d . C a r b o n s t r e a k i s a b s e n t . The o t h e r whi te s h e r d has a 
q u a r t z t e m p e r and a d a r k (2. 5YR 3/0) p a s t e . The s u r f a c e s a r e not 
we l l s m o o t h e d , and the t e m p e r shows t h r o u g h . The v e s s e l wal l i s 
5 m i l l i m e t e r s t h i c k . 

The buff s h e r d s a r e a l l of the s a m e g e n e r a l c o l o r (10YR 6 / 4 ) , bo th 
s u r f a c e and p a s t e ; and a l l have q u a r t z and aug i t e t e m p e r . H o w e v e r , 
two of the s h e r d s have v e s s e l wa l l s 5 m i l l i m e t e r s t h i c k , and the 
q u a r t z t e m p e r i s m o r e a p p a r e n t on bo th s u r f a c e s . The o t h e r two 
s h e r d s have wa l l s 7 m i l l i m e t e r s t h i ck wi th l e s s p r o m i n e n t t e m p e r . 
One of t h e s e l a t t e r shows a s l igh t po l i sh on the e x t e r i o r s u r f a c e . 

L i t h i c S p e c i m e n s 
N % of T o t a l 

Non too l s 
W a s t e 120 71.01 
N o n u t i l i z e d 23 13.61 
C o r e s _ 8 _ 4. 73 

Subto ta l 151 8 9 . 3 5 

T o o l s 
Ut i l i zed f l akes 14 8. 28 
B i f ace 1 . 5 9 
Mano f r a g m e n t s _3_ 1. 77 

Subto ta l 18 10. 64 

T o t a l 169 99. 99 
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a. b. 

e. 

Figure 1 - a. Point; b. and c. Utilized flakes from Site 121; 
d. Utilized flake ; e. Bifacially percussion flaked 
implement both from miscellaneous surface. All 
specimens drawn actual size. 
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Figure 2 - Mano fragments, a. Site 122; b.and c. Miscellaneous 
surface finds. All specimens drawn actual size. 
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All of the l i t h i c s p e c i m e n s a r e of c h e r t e x c e p t the m a n o s which a r e 
b a s a l t . 

S u m m a r y 

T o t a l s p e c i m e n s by c a t e g o r y for the two s i t e s and the m i s c e l l a n e o u s 
s u r f a c e s a r e : 

C e r a m i c S p e c i m e n s 

Whi te W a r e s - F i v e s p e c i m e n s r e p r e s e n t i n g five v e s s e l s . 
Buff W a r e s - F o u r s p e c i m e n s r e p r e s e n t i n g two v e s s e l s . 

L i t h i c S p e c i m e n s 
N % of To ta l 

Non too l s 
W a s t e 278 6 7 . 4 7 
Nonu t i l i z ed f l akes 64 15. 53 
C o r e s 32 7. 77 

Sub to ta l 374 90. 77 

T o o l s 
Ut i l i zed f l akes 31 7. 52 
P o i n t 1 . 24 
B i f ace 1 . 24 
M a n o s _5 1. 21 

Sub to ta l 38 9. 21 

T o t a l 412 99. 98 

B a s e d on the quan t i ty of non too l a r t i f a c t s and the a b u n d a n c e of c o r t e x 
on the w a s t e and n o n u t i l i z e d f l a k e s , Big P a r k s e e m s to have b e e n a 
too l m a n u f a c t u r i n g s t a t i o n . Som e g a t h e r i n g p r o b a b l y took p lace a s 
w e l l . 
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I n t r o d u c t i o n 

A s a p a r t of i t s f i r e s u p p r e s s i o n e q u i p m e n t , the United S t a t e s F o r e s t 
S e r v i c e u t i l i z e s an a i r c r a f t equ ipped with an i n f r a r e d t h e r m a l l ine 
s c a n n e r . Unl ike an i n f r a r e d p h o t o g r a p h which u t i l i z e s the s u n ' s 
r e f l e c t e d e n e r g y to f o r m an i m a g e , an i n f r a r e d t h e r m a l s c a n n e r 
m e a s u r e s the a c t u a l t e m p e r a t u r e e m i t t e d by ob jec t s on the g r o u n d . 
T h i s m a k e s p o s s i b l e the d e t e c t i o n of ob jec t s du r ing the n igh t , an 
a p p l i c a t i o n u s e d by the m i l i t a r y in V i e t n a m ; o r u n d e r d e n s e c louds 
of s m o k e , the u s e m a d e of the t e c h n i q u e by the F o r e s t S e r v i c e . 

A p h o t o g r a p h r e c o r d i n g in the v i s i b l e po r t i on of the e l e c t r o m a g n e t i c 
s p e c t r u m i s r e c o r d i n g only s u r f a c e q u a l i t i e s of the s u n ' s r e f l e c t ed 
e n e r g y . An i n f r a r e d s c a n n e r i s r e c o r d i n g the t e m p e r a t u r e d i f f e r e n c e s 
not o t h e r w i s e v i s i b l e to the h u m a n eye o r d e t e c t a b l e in the v i s i b l e 
p o r t i o n of the s p e c t r u m . The t h e o r e t i c a l no t ion beh ind th i s i dea i s 
t h a t a l l o b j e c t s above a b s o l u t e z e r o ( -273° C) e m i t r a d i a t i o n due to 
i n t e r m o l e c u l a r a c t i o n . The i n f r a r e d s c a n n e r can s e n s e d i f f e r e n c e s 
o r v a r i a t i o n s in the e m i t t e d r a d i a t i o n and t h e n c o n v e r t it to an 
e l e c t r i c a l s i g n a l . The e l e c t r i c a l i m p u l s e t hen r e g u l a t e s a l ight 
s y s t e m which e x p o s e s the i n f o r m a t i o n on f i l m or the i m p u l s e m a y 
be r e c o r d e d on m a g n e t i c t ape and p layed b a c k o v e r a v ideo r e c e i v e r . 
T h u s , t he i m a g e i s a v i s u a l m e a n s for showing t e m p e r a t u r e d i f f e r 
e n c e s b e t w e e n o b j e c t s , p r o v i d e d t h e y , in f ac t , have d i f f e ren t 
e m i t t e d r a d i a t i o n . 

S ince i n f r a r e d s c a n n i n g r e c o r d s a c t u a l t e m p e r a t u r e r a t h e r t han 
r e f l e c t e d e n e r g y , i t m i g h t be p o s s i b l e to l o c a t e s o m e k inds of 
a r c h e o l o g i c a l s i t e s p r o v i d e d they have t e m p e r a t u r e s d i f fe ren t t han 
the i m m e d i a t e l y s u r r o u n d i n g l a n d s c a p e . Since d i f f e r e n c e s a s s m a l l 
a s j° c an s o m e t i m e s be d e t e c t e d , the t e c h n i q u e ho lds p r o m i s e for 
l o c a t i o n of s o m e k inds of s i t e s . F o r e x a m p l e , if the p l a s t e r e d f l o o r s 
of b u r i e d r o o m s , pit h o u s e s , o r k i v a s r e t a i n w a t e r , t h e r e m i g h t be a 
t e m p e r a t u r e d i f f e r e n c e on the s u r f a c e . T e m p e r a t u r e s of rock should 
be d i f f e r e n t t han t h a t of s u r r o u n d i n g s o i l , t hus out l in ing r o o m s . 
T r a s h d u m p s wi th a s h and o t h e r d e b r i s m i g h t have d i f f e ren t t e m p e r a 
t u r e s t h a n s u r r o u n d i n g a r e a s . S ince the S o u t h w e s t e r n Reg ion of the 
F o r e s t S e r v i c e h a s o v e r 20 m i l l i o n a c r e s of land on which a r c h e o l o g i 
ca l s u r v e y i s n e e d e d , i t w a s d e c i d e d to e m p l o y an i n f r a r e d s c a n n e r 
on a t e s t b a s i s to s e e if i t could be u s e d to l o c a t e s i t e s . 

In c o n n e c t i o n with the F o r e s t S e r v i c e p r o j e c t , we c o o p e r a t e d wi th 
the Chaco C e n t e r N a t i o n a l P a r k S e r v i c e and wi th the P u e r c o P r o j e c t 
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of D r . Cynthia I r w i n - W i l l i a m s and flew i n f r a r e d s c a n m i s s i o n s for 
t h e m a t the s a m e t i m e ou r own w a s f lown. The r e s u l t s of t h e i r 
s c a n s wi l l be left fo r p r e s e n t a t i o n by D r . I r w i n - W i l l i a m s and D r . 
T o m L y o n s of the Chaco C e n t e r . 

We e x p r e s s a p p r e c i a t i o n to M r . John T. Koen, D i r e c t o r of 
R e c r e a t i o n , and M r . W a l t e r E . F u r e n , R e g i o n a l E n g i n e e r , bo th 
of the S o u t h w e s t e r n R e g i o n , U . S . F o r e s t S e r v i c e , for t h e i r s u p p o r t 
in t h i s s tudy . 

P r o j e c t D e s i g n 

T h e r e a r e s e v e r a l v a r i a b l e s which m i g h t affect the a b i l i t y of a n 
i n f r a r e d s c a n n e r to d e t e c t an a r c h e o l o g i c a l s i t e wi th any g r e a t e r 
p r e c i s i o n than p h o t o g r a p h y . F o r e x a m p l e , a l t i t ude a t which the 
s c a n n e r i s o p e r a t i n g , l ine r e s o l u t i o n in the i n s t r u m e n t a t i o n , t he 
k inds of g r o u n d c o v e r on the a r c h e o l o g i c a l s i t e s , e t c . T h e o r e t i c a l l y , 
w h e t h e r the m i s s i o n i s flown by day o r night should m a k e no d i f f e r 
e n c e s i n c e h e a t , not r e f l e c t e d s o l a r e n e r g y , i s be ing d e t e c t e d . 

B e c a u s e of the above v a r i a b l e s , we have d e s i g n e d the e x p e r i m e n t 
to c o n t r o l in s o m e m e a s u r e for e l e v a t i o n , i n s t r u m e n t a t i o n , and 
c o v e r . I n i t i a l l y , we a n t i c i p a t e d t h a t l a r g e s i t e s wi th s t r u c t u r e s 
s u c h a s 100+ r o o m pueb los wi th l i t t l e v e g e t a t i o n c o v e r should be 
d e t e c t a b l e . We had no i dea w h e t h e r s m a l l e r pueblo s i t e s would 
show in the i m a g e r y n o r wha t effect v e g e t a t i o n would h a v e . W e , 
t h e r e f o r e , wan ted to c o n t r o l for e l e v a t i o n in o r d e r to t e s t r e s o l u 
t ion of the i m a g e r y and see if l o w e r e l e v a t i o n f l igh ts would p roduce 
m o r e de f inab le i m a g e s of the s i t e s . A l s o , we w e r e i n t e r e s t e d in 
s e e i n g if s i t e s b u r i e d u n d e r a l l u v i a l so i l s and o b s c u r e d by d i f f e ren t 
v e g e t a t i o n t y p e s could be d i s c o v e r e d . 

We b e g a n by s e l e c t i n g two l a r g e known pueb los l oca t ed in d i f f e r en t 
t o p o g r a p h i c con t ex t s a s ou r f i r s t t e s t a r e a s . It was fel t t h a t if 
t h e s e i ndeed w e r e v i s i b l e on the i m a g e r y , t hen p e r h a p s s m a l l e r 
s i t e s in t h e i r v i c i n i t y m i g h t a l s o be v i s i b l e and could be g round 
c h e c k e d . The two pueb los s e l e c t e d for t e s t i n g w e r e P u e b l o 
C o l o r a d o , a l a r g e s i t e occup ied in to S p a n i s h Colonia l t i m e s 
l o c a t e d on a m e s a t o p with s p a r s e p i n y o n - j u n i p e r v e g e t a t i o n , and 
G a l l i n a s S p r i n g s , a n o t h e r m u l t i - r o o m , m u l t i - s t o r y pueblo l o c a t e d 
a long s ide a s t r e a m in a s m a l l canyon with r o c k y o u t c r o p s and 
t r a n s i t i o n a l v e g e t a t i o n b e t w e e n p i n y o n - j u n i p e r and p o n d e r o s a 
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f o r e s t s . Bo th a r e l o c a t e d on the Cibola N a t i o n a l F o r e s t , New 
M e x i c o . Bo th w e r e flown a t d i f f e ren t e l e v a t i o n s and with d i f f e ren t 
e q u i p m e n t a s r e p o r t e d b e l o w . We do not yet have r e p o r t a b l e r e s u l t s 
on o t h e r v e g e t a t i o n t y p e s n o r on b u r i e d s i t e s . 

E q u i p m e n t 

To d a t e , two t e s t s have b e e n c a r r i e d out u s ing d i f fe ren t a i r c r a f t and 
scann ing e q u i p m e n t . The f i r s t t e s t was m a d e u s ing a B e e c h c r a f t 
"King A i r " a i r c r a f t owned by the U . S . F o r e s t S e r v i c e and equ ipped 
with a mod i f i ed E M R S c h l u m b e r g e r I n f r a r e d Line S c a n n e r wi th two 
d e t e c t o r s ( see f i g u r e 1). The f i r s t d e t e c t o r i s I n d i u m a n t i m o n i d e 
(InSb) and the s e c o n d , M e r c u r y - d o p e d g e r m a n i u m (Ge:Hg). T h i s 
s c a n n e r p r o d u c e s , a t n e a r r e a l t i m e , a 5 - i n c h wide con t inuous s t r i p 
n e g a t i v e on a f i l m b a s e us ing a wet c h e m i c a l s y s t e m in the 8-14 
m i c r o n r a n g e (Ge:Hg) . The i m a g e r y i s r e c t i l i n e a r i z e d , and the 
a i r c r a f t i s a l s o equ ipped with a S a b r e III , 14 c h a n n e l , wide b a n d , 
v i d e o t ape r e c o r d e r t ha t h a n d l e s up to 60 i n c h e s p e r s e c o n d . A 
m o n i t o r in the a i r c r a f t p e r m i t s a d j u s t m e n t of the i m a g e r y . 

The second t e s t was p e r f o r m e d by a m i l i t a r y a i r c r a f t us ing a d e c l a s s i 
fied S i n g e r l ine s c a n n e r wi th a dua l c h a n n e l t h r e e d e t e c t o r (AAS-14/A) 
s y s t e m (4 m i l l i r a d i a n ) . T h i s s y s t e m i s c a p a b l e of r e s o l v i n g a 2- foot 
by 2 - foo t t a r g e t a t 500 fee t o v e r the t e r r a i n . 

R e s u l t s of T e s t I 

T h i s m i s s i o n w a s f lown us ing the F o r e s t S e r v i c e a i r c r a f t and e q u i p 
m e n t d e t a i l e d above d u r i n g D e c e m b e r of 1974. Bo th s i t e s w e r e flown 
a t a p p r o x i m a t e l y 3 5 , 0 0 0 f ee t above the t e r r a i n . The s c a n s p r o d u c e d 
on th i s f l igh t show b o t h s i t e s , bu t d e t a i l s a r e no c l e a r e r , and p e r h a p s 
l e s s c l e a r , t h a n good b l a c k - a n d - w h i t e p h o t o g r a p h i c i m a g e r y . To 
d a t e , we have not b e e n ab le to l o c a t e any s m a l l e r s i t e s on the s c a n s . 
Snow c o v e r on s o m e of the G a l l i n a s S p r i n g s t e r r a i n , p a r t i c u l a r l y 
on n o r t h s l o p e s , h a s added to the l o c a t i o n a l p r o b l e m s . The a r e a 
a r o u n d P u e b l o B l a n c o , h o w e v e r , i s r e l a t i v e l y snow f r e e , and 
s e v e r a l a n o m a l i e s show wh ich have not yet b e e n g round c h e c k e d . 
R e s o l u t i o n a t t h i s a l t i t ude i s good, and m a n y m o d e r n f e a t u r e s s u c h 
a s r o a d s and p o w e r l i n e s show w e l l . T h e r e a r e o c c a s i o n a l a r e a s on 
a s c a n s t r i p which have l ine d i s t o r t i o n due to t h e r m a l b u m p s ; b u t , 
fo r the m o s t p a r t , the r e s u l t s a r e v e r y good i n s o f a r a s the p r o d u c t i o n 
of the s c a n i t se l f i s c o n c e r n e d . 
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INFRARED SCANNER SURVEILLANCE SYSTEM 
(VLIR-VERTICAL INFRARED) 

en 
O 
i 

Figure 1 



D e s p i t e the fac t t ha t the l a r g e s i t e s show no b e t t e r on the s c a n than 
on p h o t o g r a p h y , we have o b s e r v e d a n u m b e r of i n t e r e s t i n g p a t t e r n s 
on the s c a n s which do not show on F o r e s t S e r v i c e r e s o u r c e photo
g r a p h y . T h e s e a n o m a l i e s do not a p p e a r to be n a t u r a l , bu t r e m a i n 
to be g round c h e c k e d . Our p r e l i m i n a r y a s s e s s m e n t of t h i s t e s t i s 
t h a t l a r g e pueblo m a s o n r y s i t e s a r e d e t e c t a b l e and o t h e r s m a y b e . 

R e s u l t s of T e s t II 

The s e c o n d m i s s i o n was flown by the m i l i t a r y a i r c r a f t equ ipped a s 
d e t a i l e d above d u r i n g the fa l l of 1975. Both s i t e s w e r e f lown a t 
a p p r o x i m a t e l y 540 f ee t above the t e r r a i n . 

U n f o r t u n a t e l y , the m i l i t a r y a i r c r a f t m i s s e d t h e i r t a r g e t a t P u e b l o 
B l a n c o , and the s i t e d o e s not a p p e a r on the s c a n s t r i p . They had 
b e t t e r l uck a t G a l l i n a s S p r i n g s , and the s i t e a r e a shows c l e a r l y . 
H o w e v e r , r e s o l u t i o n of the s c a n i s poo r . Some of the t e s t pi ts 
p l aced in the s i t e d u r i n g the s u m m e r by W e s t e r n Mich igan U n i v e r s i t y 
show on the s c a n but a r e v e r y i n d i s t i n c t and fuzzy. At t h i s point , 
we a r e not s u r e w h e t h e r the poor r e s o l u t i o n of th i s l o w - l e v e l t e s t 
w a s due to poor o p e r a t i o n of the e q u i p m e n t o r w h e t h e r i t i s s i m p l y 
beyond the c a p a b i l i t i e s of c u r r e n t d e c l a s s i f i e d t e chno logy . A g a i n , 
m o r e g round check ing of v a r i o u s a n o m a l i e s which show on the 
s c a n n e e d s to be conduc ted . 

C o n c l u s i o n s 

The e x p e r i m e n t so f a r h a s d e m o n s t r a t e d tha t l a r g e pueblo s i t e s can 
be l o c a t e d u s ing an i n f r a r e d t h e r m a l s c a n n e r . H o w e v e r , we wil l 
need to do a d d i t i o n a l t e s t i n g to r e s o l v e the fol lowing p r o b l e m s . 

1. Is t h e r e an o p t i m a l a l t i t ude fo r i n f r a r e d s c a n to d e t e c t 
s i t e s , o r wi l l f l igh t s a t d i f f e r en t a l t i t u d e s be n e c e s s a r y ? 

2. Can the poor r e s o l u t i o n at low a l t i t u d e s be r e s o l v e d ? 

3 . A r e t h e r e k inds of s i t e s which a r e d e t e c t a b l e us ing i n f r a r e d 
s c a n n i n g which do not show on p h o t o g r a p h y ? 

4 . Can s i t e s wh ich have h e a v y v e g e t a t i o n c o v e r be d e t e c t e d 
a n d , if s o , u n d e r which k inds of v e g e t a t i o n ? 
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5. Might i t be p o s s i b l e , in s o m e c a s e s , to d e t e c t s i t e s which 
have b e e n b u r i e d and do not show on the g round s u r f a c e ? 

(>. A r e t h e r e any o t h e r v a r i a b l e s af fect ing the ab i l i t y of the 
t e c h n i q u e to l o c a t e s i t e s which need to be c o n t r o l l e d ? 

T h e s e q u e s t i o n s we hope to a n s w e r a s the p r o j e c t c o n t i n u e s . 
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I n t r o d u c t i o n 

T h i s r e p o r t i s w r i t t e n in con junc t ion with an a r c h e o l o g i c a l c l e a r a n c e 
i n v e s t i g a t i o n (Smi th , 1975). It con ta in s the a n a l y s i s of a r t i f a c t s c o l 
l e c t e d f r o m s i t e A R - 0 3 - 0 3 - Z - Z 5 on the Cibola N a t i o n a l F o r e s t , 
Mt . T a y l o r R a n g e r D i s t r i c t , New M e x i c o . 

In the c o u r s e of the p r o j e c t , ZOO a c r e s of land w e r e s u r v e y e d to 
d e t e r m i n e the p r e s e n c e of c u l t u r a l r e s o u r c e s . A s y s t e m a t i c 
s a m p l i n g m e t h o d was d e s i g n e d to s u r v e y 100 p e r c e n t of the a c r e a g e . 
T h i s w a s c a r r i e d out on foot a s m e n t i o n e d in S m i t h ' s r e p o r t . 

The w r i t e r w i s h e s to t h a n k W. J a m e s Judge and Landon D. S m i t h 
for m a n y use fu l s u g g e s t i o n s in the a n a l y s i s . D r a w i n g s a r e by the 
a u t h o r . 

Si te L o c a l i t y 

Si te A R - 0 3 - 0 3 - Z - Z 5 i s s i t u a t e d a t a n e l e v a t i o n of 8,100 fee t in an 
A r i z o n a pine f o r e s t e n v i r o n m e n t . It i s l o c a t e d on the r idge of a 
kno l l on a l o c a l l y o c c u r r i n g l i m e s t o n e e x p o s u r e , o v e r l o o k i n g a 
l a r g e v a l l e y . A l s o in the v i c i n i t y i s an a b u n d a n c e of s tone r e s o u r c e s , 
i nc lud ing c h e r t and c h a l c e d o n y . W a t e r r e s o u r c e s a r e v i s i b l e Z,000 
y a r d s be low the s i t e . Soi l c o v e r i s m o s t l y co l luv i a l and v e g e t a t i o n . 
On the s i t e i s b lue g r a m a g r a s s , p o n d e r o s a p i n e , r a b b i t b r u s h , and 
p inyon . 

The s i t e i t s e l f c o n s i s t s of a s m a l l s c a t t e r of l i t h i c m a t e r i a l s ; 1Z 
s p e c i m e n s w e r e found in an a r e a 30 m e t e r s s q u a r e . No c e r a m i c 
o r f auna l r e m a i n s w e r e d i s c o v e r e d , n o r h a b i t a t i o n s t r u c t u r e s . 

A n a l y s i s 

The s u r f a c e c o l l e c t i o n , a s no t ed , p r o d u c e d a t o t a l of 1Z l i t h i c 
s p e c i m e n s , i nc lud ing t oo l s and d e b i t a g e . The m o s t u t i l i z ed 
m a t e r i a l was c h e r t (8 s p e c i m e n s ) ; four w e r e o b s i d i a n . 

Af t e r d r a w i n g e a c h s p e c i m e n , a l l w e r e c l o s e l y e x a m i n e d for t r a c e s 
of w e a r and u s e and t r a c e s of m a n u f a c t u r e by us ing a lOx v a r i a b l e 
F e i s s m i c r o s c o p e . C lose e x a m i n a t i o n for t r a c e s of w e a r m a y 
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e n a b l e one to def ine what w o r k was done with a g iven too l . They 
play a d e c i s i v e p a r t in the s tudy of too l p r e p a r a t i o n , such a s p e r 
c u s s i o n , f l ak ing , r e t o u c h , g r i nd ing and sawing ( C r a b t r e e , 1972; 
S e m e n o v , 1973). 

T h i s a n a l y s i s showed 11 of the 12 s p e c i m e n s had r e t o u c h and o t h e r 
s i gns of m o d i f i c a t i o n ( see t a b l e 1). S p e c i m e n 001 d i s p l a y e d no s igns 
of a l t e r a t i o n , a l t h o u g h i t d o e s have a bulb of p e r c u s s i o n . S p e c i m e n s 
002 and 003 a r e r e t o u c h e d on bo th v e n t r a l and d o r s a l s i d e s . S tep 
f r a c t u r e s and h inging a r e p r e s e n t . Bo th p i e c e s a r e b r o k e n t o o l s . 

S p e c i m e n 004 h a s r e t o u c h and s t e p f r a c t u r e on i t s r i gh t l a t e r a l 
e d g e . P r e s s u r e r e m o v a l of f l a k e s i s ev iden t by the d e e p , h inged 
f r a c t u r e s . 

S p e c i m e n 005 i s a b r o k e n , s i d e - n o t c h e d point . R e t o u c h i s p r e s e n t 
on the left n o t c h and d i s t a l end . A hinge f r a c t u r e s e v e r e d the point . 

S p e c i m e n 006 i s a modi f ied f lake with r e t o u c h on bo th l a t e r a l edges 
and p r o x i m a l end . A c r u s h e d modi f i ed p l a t f o r m and l ip p r e s e n c e 
i s d i a g n o s t i c of i n d i r e c t p e r c u s s i o n . 

S p e c i m e n 007 e x h i b i t s r e t o u c h on i t s left l a t e r a l e d g e s . A t t r i t i o n 
and po l i sh p r e s e n c e i n d i c a t e s i t s u t i l i z a t i o n a s a s c r a p e r . 

S p e c i m e n 008 h a s r e t o u c h on bo th l a t e r a l e d g e s and p r o x i m a l and 
d i s t a l e n d s . The p r e s e n c e of c r u s h e d , modi f i ed p l a t f o r m and l ip 
i n d i c a t e s the f lake was r e m o v e d by i n d i r e c t p e r c u s s i o n . P o l i s h 
and s o m e a t t r i t i o n i n d i c a t e i t s u s e a s a s c r a p e r . 

S p e c i m e n 009 i s a b r o k e n s i d e - n o t c h e d point . R e t o u c h is p r e s e n t 
on bo th p r o x i m a l and d i s t a l e n d s . The r i gh t l a t e r a l edge and no tch 
a r e a l s o r e t o u c h e d . F l a k e s c a r s a r e p r e s e n t on bo th d o r s a l and 
v e n t r a l s i d e s . 

S p e c i m e n 010 e x h i b i t s s i g n s of r e t o u c h and po l i sh on i t s r i gh t l a t e r a l 
e d g e . A c r u s h e d , l ipped p l a t f o r m i n d i c a t e s the f lake was r e m o v e d 
by i n d i r e c t p e r c u s s i o n . I ts u t i l i z a t i o n was for s c r a p i n g . 

S p e c i m e n 012 i s a s p o k e s h a v e . R e t o u c h , s t e p f r a c t u r e and pol i sh 
a r e a l l p r e s e n t in the l o w e r r i gh t c o n c a v i t y . Heavy a t t r i t i o n in 
t h i s r e g i o n i n d i c a t e s p r o l o n g e d u t i l i z a t i o n of th i s s p e c i m e n . 
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C o n c l u s i o n s 

The a b s e n c e of d i a g n o s t i c a r t i f a c t s a t th i s s i t e p r e v e n t s t e m p o r a l 
p l a c e m e n t . The k inds and low n u m b e r s of a r t i f a c t s , a long with 
the e n v i r o n m e n t a l s e t t i n g , s u g g e s t tha t the too l s w e r e u sed in 
hunt ing a c t i v i t i e s . We a r e p r e s e n t l y unab le to s u g g e s t w i d e r o r 
m o r e d e t a i l e d i n t e r p r e t a t i o n s . 

Refe r e n c e s 

C r a b t r e e , Don E . 
197Z An I n t r o d u c t i o n to F l i n t w o r k i n g . O c c a s i o n a l P a p e r s 

of the Idaho S ta te U n i v e r s i t y M u s e u m N u m b e r 28 . 
P o c a t e l l o . 

S e m e n o v , S. A. 
1973 P r e h i s t o r i c T e c h n o l o g y : An E x p e r i m e n t a l Study. 

H a r p e r and Row, New Y o r k . 

•57-



A R - 0 3 - 0 3 - O 2 - 2 5 

0 0 1 
0 0 2 0 0 3 

0 0 6 
004 0 0 5 

0 0 7 

Flqure 1 

0 0 9 

-58-

0 0 8 

1-1* ' SCALE 



on 

0 1 0 

012 

Fioure 2 

59 



PAPER NUMBER EIGHT 

A ROAD AND DRILL PAD SURVEY FOR THE 
QUESTA MOLYBDENUM COMPANY 
Carson National F o r e s t , New Mexico 

BY 
Curtis Schaafsma 

• 60-



I n t r o d u c t i o n 

The Q u e s t a M o l y b d e n u m Company i s p lanning to c o n s t r u c t s e v e r a l 
d r i l l s i t e s and r e l a t e d d r i l l s i t e a c c e s s r o a d s in the v i c i n i t y of the 
M o l y c o r p M i n e . The p r o p o s e d c o n s t r u c t i o n a r e a i s a p p r o x i m a t e l y 
3 g m i l e s n o r t h e a s t of the e x i s t i n g m i n e plant on the C a r s o n Na t iona l 
F o r e s t , New M e x i c o . The r o a d s a r e a t the b a s e and c r e s t of a high 
r i d g e ; the t h r e e u p p e r r o a d s a r e a l l o v e r 9 ,800 fee t and g e n e r a l l y 
a r e o v e r 10 ,000 fee t e l e v a t i o n . In a c c o r d a n c e with F e d e r a l l e g i s l a 
t ion r e q u i r i n g the p r o t e c t i o n of a r c h e o l o g i c a l r e s o u r c e s on F e d e r a l 
l a n d s , the F o r e s t S e r v i c e r e q u i r e d tha t the a r e a s of p r o p o s e d land 
a l t e r a t i o n be s u r v e y e d a r c h e o l o g i c a l l y . M r . G o r d o n L i s t e r , p r o 
j e c t p l a n n e r for Q u e s t a M o l y b d e n u m , con t ac t ed the School of 
A m e r i c a n R e s e a r c h on O c t o b e r 14, 1975, and r e q u e s t e d us to p e r 
f o r m the n e c e s s a r y a r c h e o l o g i c a l c l e a r a n c e s u r v e y . A r r a n g e m e n t s 
w e r e m a d e , and the f ie ld w o r k was a c c o m p l i s h e d by the w r i t e r on 
O c t o b e r 17, 1975. M r . S teve S o d e r m a n , g e o l o g i s t wi th Q u e s t a 
M o l y b d e n u m , a s s i s t e d wi th the s u r v e y . F o r d e s c r i p t i v e p u r p o s e s , 
the r o a d s have b e e n g iven l e t t e r d e s i g n a t i o n s tha t c o r r e s p o n d with 
the o r d e r in which they w e r e s u r v e y e d . 

A s a g e n e r a l s u m m a r y , no a r c h e o l o g i c a l r e m a i n s of any type w e r e 
o b s e r v e d on r o a d s A , C, and D; and t h e r e w e r e no i n d i c a t i o n s tha t 
the p r o p o s e d c o n s t r u c t i o n would i n d i r e c t l y affect any a r c h e o l o g i c a l 
r e s o u r c e s . A s ing le f lake tool (f igure 1) was found on road B . No 
o t h e r a r c h e o l o g i c a l r e m a i n s w e r e o b s e r v e d in the v i c in i ty . The 
a r t i f a c t i s d i r e c t l y in the p r o p o s e d road a r e a . Whi le t h e r e is no 
r e a s o n to r e c o m m e n d tha t the road be r e l o c a t e d to avoid a s ing le 
a r t i f a c t , i t w a s a p p r o p r i a t e to co l l ec t the t o o l , g iven the pauc i ty 
of r e c o r d e d a r t i f a c t s f r o m h igh m o u n t a i n e n v i r o n m e n t s in T a o s 
County . F o r e x a m p l e , I a m not a w a r e of any r e c o r d e d a r t i f a c t s 
f r o m t h i s e l e v a t i o n o r h i g h e r in the e n t i r e S a n g r e de C r i s t o Range 
f r o m s o u t h e r n T a o s County to the C o l o r a d o b o r d e r . 

In the fol lowing d i s c u s s i o n , e a c h road is d e s c r i b e d s e p a r a t e l y ; the 
a r t i f a c t i s d e s c r i b e d ; and a g e n e r a l a r c h e o l o g i c a l s u m m a r y of the 
i m m e d i a t e a r e a i s offered on the b a s i s of t h i s l i m i t e d s u r v e y w o r k . 

Road A 

T h i s road b e g i n s at the paved h ighway to Red R i v e r a t an e l e v a t i o n 
of abou t 8, 500 fee t and winds up the n o r t h s ide of the v a l l e y to 
n e a r l y 9 ,000 fee t . F o r about half the d i s t a n c e , i t fo l lows an 
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F i g u r e 1 - F l a k e tool "Moly #1, " a c t u a l s i z e . 
See t ex t for d e s c r i p t i o n of po in ts A - E . 
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e x i s t i n g r o a d ; the n o r t h e r n po r t i on wil l be a new r o a d . The l o w e r 
p a r t of the ex i s t i ng road fo l lows an a l l u v i a l fan tha t h a s a d e n s e t r e e 
c o v e r ; th i s was not w a l k e d , but was d r i v e n o v e r and o b s e r v e d f r o m 
the v e h i c l e . The u p p e r po r t ion i s on a l oose l a n d s l i d e tha t a p p e a r s 
to be r e c e n t , a l t h o u g h t h e r e a r e n u m e r o u s t r e e s on i t . No a rcheoTo-
g i c a l i n d i c a t i o n s w e r e s e e n in t h i s u n s t a b l e a r e a . 

Road B 

T h i s road b e g i n s in the h igh s add l e ove r look ing a v e r y e r o d e d va l l ey 
to the e a s t , with a wooded s lope to the w e s t . The e l e v a t i o n i s 10,400 
f ee t . F r o m the s a d d l e , the road s t a y s on the s t e e p w e s t e r n s lope of 
the r i d g e to a r i dge on the south s i d e . It then t u r n s t o w a r d the e a s t 
and s w i t c h b a c k s n e a r the edge of the canyon to r e t u r n w e s t to the 
d r i l l s i t e on the r i d g e , at an e l e v a t i o n of 10 ,000 fee t . In s u r v e y i n g 
th i s r o a d , S o d e r m a n walked the f lagged r o u t e on the s t e e p w e s t 
s lope whi le I wa lked the r i dge c r e s t a b o v e . Beyond the s o u t h e r n 
r i dge we bo th fol lowed the road rou t e and we bo th fol lowed the 
f l agged r o u t e on the r e t u r n . 

The f lake (de s igna t ed "Moly #1") was found on the u p p e r p a r t of the 
s w i t c h b a c k a t a n e l e v a t i o n of about 10,080 fee t . It was 36 feet wes t 
of the f lag a t the end of the s w i t c h b a c k and 60 feet w e s t of the edge 
of the canyon tha t b e g i n s j u s t beyond the t u r n . The s lope is s t e e p 
and abou t 25 d e g r e e s . It f a c e s sou th and o v e r l o o k s the Red R i v e r 
V a l l e y tha t is about 1, 500 v e r t i c a l fee t be low . The s lope is qui te 
open and b a r e , p r o b a b l y due to the s o u t h e r n e x p o s u r e . T h e r e i s 
v e r y l i t t l e b r u s h o r g r a s s . The t r e e s a r e m o s t l y s m a l l Douglas 
f i r wi th a few whi te pine and an o c c a s i o n a l Quaking a s p e n . The 
n e a r e s t w a t e r i s a p p a r e n t l y in the Red R i v e r . The s i t ua t ion and 
n a t u r e of the too l a r g u e t h a t t h i s was a hunt ing l o c a l i t y and t h e r e 
w e r e no c a m p s in the i m m e d i a t e a r e a . 

Road C 

T h i s road b e g i n s in a n o t h e r s add le on the s a m e g e n e r a l r idge a s 
road B a t an e l e v a t i o n of about 10 ,300 fee t . The road fol lows t h r o u g h 
a d e e p woods on the n o r t h s lope of the r idge to a s w i t c h b a c k about 
1,500 fee t to the n o r t h e a s t , w h e r e it sw ings s h a r p l y b a c k a long the 
s a m e s lope to the w e s t to the d r i l l s i t e a t a p p r o x i m a t e l y 10,500 fee t . 
The g round i s c o v e r e d with a d e n s e c a r p e t of m o s s and l i c h e n s which 
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g e n e r a l l y o b s c u r e s a r c h e o l o g i c a l o b s e r v a t i o n s . H o w e v e r , t h e r e 
w e r e no i n d i c a t i o n s of a r c h e o l o g i c a l r e m a i n s , and e v e r y a v a i l a b l e 
b a r e a r e a w a s e x a m i n e d . The road w a s walked once by S o d e r m a n 
and the w r i t e r . 

Road D 

Road D b e g i n s on the n o r t h s lope of the l a r g e s o u t h w e s t - n o r t h e a s t 
t r e n d i n g r idge in t h i s a r e a , fol lows an ex i s t i ng road for a s h o r t 
d i s t a n c e , and goes up to a w i d e , f a i r l y open r idge a t an e l e v a t i o n 
of about 10 ,200 fee t . It t h e n winds with a s e r i e s of s w i t c h b a c k s 
down the sou th s lope to a d r i l l s i t e a t 9 ,600 fee t . The l o w e r and 
w e s t e r n p o r t i o n of t h i s road and the d r i l l s i t e i t se l f a r e in a v e r y 
s t e e p , l o o s e , e r o d e d a r e a . In a d d i t i o n to the m a i n r o a d , a s p u r 
road to the canyon r i m was e x a m i n e d . 

F l a k e Moly #1 

The too l i s m a d e of f i n e - g r a i n e d b a s a l t wi th s m a l l p h e n o c r y s t s of 
o l iv ine (? ). It i s c l e a r l y a n i n t r u s i v e m a t e r i a l type (as c o n f i r m e d 
by Steve S o d e r m a n ) and would have to have b e e n c a r r i e d to th i s l o c a 
t ion f r o m a t l e a s t a s f a r a s Q u e s t a , the n e a r e s t s o u r c e of f i n e - g r a i n e d 
b a s a l t . 

A . B i f a c i a l , l i gh t a t t r i t i o n w e a r m a r k s on the d i s t a l end i n d i c a t e 
u s a g e a s an end knife for cut t ing l ight m a t e r i a l s s u c h a s h i d e s and 
m e a t . 

B . Un i f ac i a l , l igh t ch ipping w e a r m a r k s on the r igh t l a t e r a l 
edge i n d i c a t e u s a g e a s a s c r a p e r for l ight t a s k s s u c h a s c lean ing 
and d r e s s i n g h i d e s . Th i s edge i s gen t ly c o n c a v e . Both A and B 
a r e low edge a n g l e s . 

C. The s t r i k i n g p l a t f o r m and bulb of p e r c u s s i o n a r e c l e a r a s 
a r e the s t r i a t i o n s on the v e n t r a l f lake s i d e . 

D. T h e r e a r e s m a l l f lake s c a r s on the d o r s a l s i d e . 

E . The c o a r s e , i r r e g u l a r ch ips on the r i g h t l a t e r a l edge above 
the s c r a p e r w e a r m a y be f r o m use a s a kn i fe . 
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The s i z e and w e a r p a t t e r n s of the tool a r e c o n s i s t e n t with an i n t e r 
p r e t a t i o n of i t s u s e in b u t c h e r i n g and field c lean ing g a m e such as 
d e e r , e lk , and m o u n t a i n s h e e p , which can be found in the a r e a . 

The age of the tool i s u n d e t e r m i n e d a t t h i s t i m e ; bu t , s i nce the 
d o m i n a n t a r t i f a c t s a s s o c i a t e d wi th high m o u n t a i n s i t e s in the T r u c h a s 
P e a k s a r e a (Wendorf and M i l l e r , 1959) r e l a t e to the A r c h a i c P e r i o d 
of about 1500 B . C. to A. D. 400 , it i s r e a s o n a b l e to s u g g e s t tha t t h i s 
too l would r e l a t e to the p r e - P u e b l o A r c h a i c P e r i o d . The e x i s t e n c e 
of A r c h a i c s i t e s a long the Rio G r a n d e g o r g e was long ago d o c u m e n t e d 
by Renaud (1942), and the w r i t e r has r e c e n t l y p r e s e n t e d a d d i t i o n a l 
e v i d e n c e for a n A r c h a i c P e r i o d occupa t i on of T a o s County ( S c h a a f s m a , 
1975). A s Wendor f and M i l l e r d i s c u s s e d the h igh m o u n t a i n s i t e s in 
the T r u c h a s P e a k s a r e a , s u c h s i t e s can be s e e n to r e l a t e to f o r m e r 
s u b s i s t e n c e - s e t t l e m e n t c y c l e s which would have inc luded the high 
m o u n t a i n r e s o u r c e a r e a a s a n e c e s s a r y and i n t e g r a l c o m p o n e n t of 
the s e a s o n a l round . Th i s p a t t e r n of s e a s o n a l u t i l i z a t i o n of the high 
m o u n t a i n r e s o u r c e a r e a h a s b e e n d i s c u s s e d in dep th a s i t e x i s t e d 
in m o d e r n t i m e s a m o n g the P a i u t e s in Owens V a l l e y , Ca l i fo rn i a 
( D a v i s , 1963). The a r t i f a c t i s housed with the c o l l e c t i o n s of the 
School of A m e r i c a n R e s e a r c h , San ta F e . 

P r o j e c t i o n s Made on the B a s i s of t h i s S u r v e y 

The four a c c e s s r o a d s d e s c r i b e d above a m o u n t to four t r a n s e c t s u r 
v e y s p rov id ing s o m e i d e a of the a r c h e o l o g i c a l s i t u a t i o n in the a r e a . 
The two r o a d s (A and D) which e n t e r o r c r o s s the s t e e p , e r o d e d 
a r e a s a l l owed t h e s e a r e a s to be e x a m i n e d . T h e y a r e so u n s t a b l e 
and s t e e p t h a t the p r e s e n c e of s i t e s o r s ing le a r t i f a c t s i s e x t r e m e l y 
u n l i k e l y . The s t a b l e , wooded s l o p e s on the sou th s l o p e s , a s on 
r o a d s B and D, con ta in o c c a s i o n a l i s o l a t e d a r t i f a c t s (as shown by 
the f lake f r o m Moly #1); bu t c a m p s i t e s would not be e x p e c t e d . The 
n o r t h s l o p e s , s u c h a s in road C, could con ta in i s o l a t e d a r t i f a c t s ; 
but the g round i s o b s c u r e d by m o s s and l i c h e n s m a k i n g o b s e r v a t i o n s 
di f f icul t . A g a i n , due to the s t e e p s l o p e , c a m p s i t e s a r e not e x p e c t e d . 
The r i d g e s in the a r e a would p r e s u m a b l y be the b e s t p l a c e s to expec t 
s i t e s , and any fu ture w o r k in the a r e a should e x a m i n e t h e m fully. 
The one f la t r i d g e we s u r v e y e d i s the r i d g e c r o s s e d by road D. At 
t h i s po in t , v e r y l i t t l e i s known abou t the s i t u a t i o n of high a l t i t ude 
s i t e s ; what i s known s u g g e s t s t ha t the p r i m a r y s i t e l o c a t i o n s a r e in 
the t u n d r a b e t w e e n 11, 000 and 11, 500 fee t (Wendorf and M i l l e r , 1959; 
H u s t e d , 1965). 
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I n t r o d u c t i o n 

Dur ing 1975, t h r e e s e p a r a t e s u r v e y s w e r e conduc ted on the Santa F e 
N a t i o n a l F o r e s t , Cuba R a n g e r D i s t r i c t , in con t iguous a r e a s on 
G o l o n d r i n o M e s a . Two of the s u r v e y s w e r e done by F o r e s t S e r v i c e 
a r c h e o l o g i s t s , and one was done by an a r c h e o l o g i s t work ing at a 
p e r m i t t e d i n s t i t u t i o n . Al l t h r e e s u r v e y s w e r e s i m i l a r in t ha t none 
of t h e m r e p r e s e n t e d a c o m p l e t e s u r v e y in the t r a d i t i o n a l s e n s e ; a l l 
a r e s a m p l e s , a l b e i t , a t d i f f e ren t i n t e n s i t i e s . 

B e c a u s e of the a m o u n t of a r c h e o l o g i c a l i n f o r m a t i o n tha t t h e s e s u r 
v e y s p rov ided fo r a r e l a t i v e l y l a r g e p iece of land ( a p p r o x i m a t e l y 
10,000 a c r e s ) , i t w a s d e c i d e d to s y n t h e s i z e the t h r e e s e p a r a t e 
r e p o r t s in to one and to p r e s e n t s o m e l i m i t e d a r c h e o l o g i c a l i n t e r 
p r e t a t i o n . It i s fe l t t h a t , by so do ing , a body of r a t h e r v a l u a b l e 
r aw da t a would be m a d e m o r e a v a i l a b l e than i t would have b e e n if 
left in the t h r e e s m a l l e r r e p o r t s of r a t h e r l i m i t e d d i s t r i b u t i o n . 
But m o r e i m p o r t a n t l y , in add i t i on to the a r c h e o l o g i c a l i n f o r m a t i o n , 
the r e a d e r wi l l a l s o find s o m e da ta on s t a t i s t i c a l l y o r i e n t e d s a m p l e 
s u r v e y , an a r e a of g rowing i m p o r t a n c e to the F o r e s t S e r v i c e in 
p a r t i c u l a r and a r c h e o l o g y in g e n e r a l . 

Su rvey ing M e t h o d s - G e n e r a l C o n s i d e r a t i o n s 

R e s p o n d i n g to the i m p e t u s of E x e c u t i v e O r d e r 11593, which d r e w 
a t t e n t i o n to the a g e n c y r e s p o n s i b i l i t y i n h e r e n t in a long s e r i e s of 
publ ic l a w s c o n c e r n i n g the p r e s e r v a t i o n of c u l t u r a l r e s o u r c e s , the 
S o u t h w e s t e r n R e g i o n , U . S . F o r e s t S e r v i c e , h a s i n c r e a s e d d r a m a t i c a l l y 
the a r c h e o l o g i c a l s u r v e y of l a n d s i m p a c t e d by i n - h o u s e p r o j e c t s . The 
g r e a t m a j o r i t y of p r o j e c t s invo lve r e l a t i v e l y l i m i t e d a r e a s , u s u a l l y 
hav ing s i z e s l e s s t h a n 600 a c r e s (cf. G r e e n e d aL , 1974). Since 
t h e s e r e p r e s e n t m a n a g e a b l e s i z e s , g iven the r e q u i r e m e n t s of t i m e , 
m a n p o w e r , and m o n e y , i t i s p o s s i b l e to n o r m a l l y conduc t the s u r 
vey on 100 p e r c e n t of the land in the p r o j e c t a r e a wi th a few m e n 
in 1 to 8 d a y s . 

The g r o w i n g a w a r e n e s s and s e n s i t i v i t y to the i m p o r t a n c e of p rov id ing 
p r o t e c t i o n for a r c h e o l o g i c a l m a t e r i a l s on the p a r t of a l l F o r e s t 
S e r v i c e p e r s o n n e l i s , in p a r t , r e s p o n s i b l e for a s t e a d i l y i n c r e a s i n g 
n u m b e r of r e q u e s t s for a r c h e o l o g i c a l c l e a r a n c e i n v e s t i g a t i o n s . In 
a d d i t i o n to t h i s i n c r e a s e in n u m b e r of r e q u e s t s h a s b e e n noted a 
shift in the type of p r o j e c t s for wh ich a r c h e o l o g i c a l input of one 
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s o r t o r a n o t h e r i s sough t . M o s t no tab le h a s b e e n the d e s i r e for 
a r c h e o l o g i c a l s u r v e y s on t i m b e r s a l e s and for land u s e p l a n s . A 
m a j o r c h a r a c t e r i s t i c t ha t d i s t i n g u i s h e s t h e s e p r o j e c t s f r o m m o s t 
o t h e r s is t h e i r s h e e r s i z e . T i m b e r s a l e s can c o m p r i s e f r o m 
1,000 to 8 ,000 a c r e s o r m o r e . Land u s e p lans m a y invo lve up 
to 7 0 , 0 0 0 a c r e s o r m o r e . 

F o r e s t S e r v i c e a r c h e o l o g i s t s have b e e n sudden ly f o r c e d to m a k e 
s o m e r a t h e r b a s i c d e c i s i o n s in o r d e r to dea l wi th t h e s e l a r g e r 
p r o j e c t s . Ignor ing t h e m i s out of the q u e s t i o n . Conduct ing 100 
p e r c e n t s u r v e y s r e q u i r e s e x p e n d i t u r e s of t i m e , p e o p l e , and 
m o n e y tha t could f o r c e the p r i c e of t i m b e r up and m a k e s u c h a 
d e m a n d on the t i m e of the few F o r e s t S e r v i c e a r c h e o l o g i s t s t h a t 
v i r t u a l l y nothing e l s e would get done . 

It is p e r h a p s obvious tha t the s ing le f a c t o r tha t c o n t r i b u t e s m o s t 
to t h i s q u a n d a r y i s tha t s p a c e i s s u r v e y e d fo r a r c h e o l o g i c a l / c u l t u r a l 
m a t e r i a l . D e n s i t i e s of c u l t u r a l r e m a i n s a r e v a r i a b l e ; bu t , even a t 
t h e i r m o s t c o n c e n t r a t e d l e v e l s , the s u r v e y o r s often m u s t look at 
m u c h m o r e s p a c e tha t i s devoid of r e m a i n s than s p a c e w h e r e such 
r e m a i n s a r e in e v i d e n c e . A r c h e o l o g i s t s have m o s t often not held 
t h i s b a s i c c h a r a c t e r i s t i c to be of i m p o r t a n c e o r w o r t h y of r e c o g n i 
t ion . F o r t h i s r e a s o n , m a n y a r e a s s u r v e y e d , bu t not con ta in ing 
s i t e s , r e m a i n on m a p s a s b l a n k . No i n d i c a t i o n i s even p rov ided 
tha t s i t e s a r e not p r e s e n t . H o w e v e r , i t i s c l e a r t ha t a r e a s wi thout 
s i t e s a r e j u s t a s i m p o r t a n t f r o m the land m a n a g e r ' s point of view 
a s a r e a s w h e r e s i t e s e x i s t . 

One a n s w e r to the p r o b l e m of s u r v e y i n g l a r g e land t r a c t s tha t has 
b e e n vo i ced by a n u m b e r of D i s t r i c t p e r s o n n e l i s tha t t h e r e i s no 
s e n s e in spend ing t i m e looking a t land w h e r e t h e r e a r e no s i t e s 
a n y w a y . T h e y fee l tha t t h i s would p r o b a b l y be t r u e in m o s t a r e a s 
w h e r e t i m b e r i s be ing cut . Bu t s o m e l e v e l of input i s n e c e s s a r y 
in o r d e r t h a t a quant i f ied a s s e s s m e n t of a land p a r c e l ' s a r c h e o l o g i c a l 
s i t e d e n s i t y m i g h t be m a d e p r i o r to se l l ing the t i m b e r . Obv ious ly , 
what i s n e e d e d i s a m e t h o d by which an a r e a could be s a m p l e d a t 
s o m e low l e v e l so tha t i t would be p o s s i b l e to a s c e r t a i n w h e t h e r 
s i t e s a r e p r e s e n t o r not . If t hey a r e not p r e s e n t , t hen no o t h e r 
w o r k would be n e c e s s a r y and c l e a r a n c e could be a c c o m p l i s h e d 
with m u c h l e s s e x p e n d i t u r e of t i m e than would o t h e r w i s e be r e q u i r e d 
if the whole t r a c t w e r e s u r v e y e d . If, on the o t h e r hand , s i t e s a r e 
p r e s e n t , t hen d e n s i t y e s t i m a t e s would be a p r i m e c o n s i d e r a t i o n in 
d e t e r m i n i n g the nex t c o u r s e of a c t i o n . 
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A r c h e o l o g i s t s have long r e c o g n i z e d tha t i t i s not a l w a y s p o s s i b l e to 
conduct an i n t e n s i v e (or 100 p e r c e n t ) s u r v e y of an a r e a (Ruppe , 1966), 
and have e m p l o y e d l e s s - t h a n - c o m p l e t e s u r v e y m e t h o d s a l m o s t s ince 
the i n c e p t i o n of s u r v e y s . (We wil l r e f r a i n f r o m r e f e r r i n g to t h e s e 
m e t h o d s a s s a m p l i n g s i n c e the t e r m h a s a p r e c i s e m e a n i n g in a 
s t a t i s t i c a l s e n s e tha t t h e s e m e t h o d s fai l to m e e t . ) T h e s e a p p r o a c h e s 
m a y be r e f e r r e d to in any of a n u m b e r of w a y s , but they a r e a l l 
m e t h o d s tha t c o l l e c t only p a r t of the s i t e l o c a t i o n a l i n f o r m a t i o n in 
a g iven a r e a . E a c h of t h e s e a p p r o a c h e s h a s a d i r e c t r e l a t i o n s h i p 
to a p a r t i c u l a r goa l o r se t of g o a l s . The point a t th i s j u n c t u r e i s 
not the e f f icacy of any s u c h m e t h o d , but t ha t a r c h e o l o g i s t s oho 
c o n s t a n t l y conduc t s u r v e y s of l e s s t han 100 p e r c e n t of the a r e a 
(e. g. , Ho l iday , 1974) w h e t h e r t hey a l w a y s r e c o g n i z e the r a m i f i c a 
t i o n s of t h e i r m e t h o d s o r not . 

S t o c h a s t i c a l l y b a s e d s a m p l i n g w a s f i r s t e x p l i c i t l y p r o p o s e d a s an 
a p p r o p r i a t e m e t h o d for a r c h e o l o g i c a l da ta r e c o v e r y by Binford 
(1964:1972). S ince tha t t i m e , a s e r i e s of g e n e r a l c o m p l a i n t s and 
c r i t i c i s m s have b e e n vo iced by a r c h e o l o g i s t s ; bu t our p u r p o s e h e r e 
i s not to s p e c i f i c a l l y d e a l wi th t h e m s i n c e t h i s i s done e l s e w h e r e 
(Smith and G r e e n , 1975). M o r e i m p o r t a n t i s tha t the g e n e r a l focus 
of c r i t i c i s m s e e m s to q u e s t i o n the a p p l i c a b i l i t y of p r o b a b i l i t y 
s a m p l i n g to a r c h e o l o g i c a l d a t a . F o r the p u r p o s e s of th i s d i s c u s s i o n , 
l e t us m e r e l y point out tha t t e s t s of p r o b a b i l i t y s a m p l i n g in an 
a r c h e o l o g i c a l con tex t have b e e n m a d e (Chenha l l , 1972, 1975; 
M u e l l e r , 1974; Judge e t a l . , 1975; P l o g , 1972) and , whi le not 
n u m e r o u s , they s u b s t a n t i v e l y d e m o n s t r a t e i t s e f f icacy . Only 
one t e s t ( C h e n h a l l , 1972, 1975) r e j e c t s s a m p l i n g a s an a d e q u a t e 
and a p p r o p r i a t e p r o c e d u r e , bu t the g r o u n d s for t h i s r e j e c t i o n 
a p p e a r to l a c k e i t h e r s u b s t a n c e o r c r e d i b i l i t y (see the c r i t i c a l d i s 
c u s s i o n in D e B l o o i s , 1975:28ff; and Cowgi l l , 1975:268-9) . The 
pos i t i on a r c h e o l o g y s e e m s to find i t se l f in now i s one in which it 
i s not a q u e s t i o n of w h e t h e r to " s a m p l e " o r no t , bu t , r a t h e r , 
w h e t h e r to u s e s t o c h a s t i c a l l y sound p r o b a b i l i t y s a m p l i n g o r not . 

The d e c i s i o n to adop t t h e s e s t a t i s t i c a l l y b a s e d p r o c e d u r e s with 
F o r e s t S e r v i c e p r o j e c t s w a s p r o b a b l y p r e d i c t a b l e , s i n c e , c o n t r a r y 
to a r c h e o l o g y g e n e r a l l y , the F o r e s t S e r v i c e has a long h i s t o r y of 
the a p p l i c a t i o n of s t a t i s t i c a l s a m p l i n g to land m a n a g e m e n t (e. g. , 
F i n n e y , 1948; F r e e s e , 1967; H a i r , 1967; J o h n s o n , 1943; M e s a v a g e , 
1971; S c h u m a c h e r and C h a p m a n , 1942). Above and beyond the 
g e n e r a l c l i m a t e of a c c e p t a n c e of t h e s e m e t h o d s on the p a r t of the 
a g e n c y , the Reg ion 3 a r c h e o l o g i s t s invo lved have a b a c k g r o u n d 
r a t h e r h e a v i l y we igh ted in t h i s d i r e c t i o n . 
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H i s t o r y and p e r s o n a l p r e f e r e n c e a s i d e , h o w e v e r , i t r e m a i n s a fact 
tha t s t o c h a s t i c a l l y b a s e d s a m p l i n g a l l o w s for the quant i f ied e v a l u a 
t ion of the r e s u l t s . F r o m t h e s e s a m p l e s , e s t i m a t e s of s i t e n u m b e r , 
d e n s i t y , and c h a r a c t e r a r e p o s s i b l e b e c a u s e the s a m p l e s q u a n t i t a t i v e l y 
r e p r e s e n t the popu la t ions they a r e d r a w n f r o m if the s a m p l e s a r e 
d r a w n p r o p e r l y ( D e B l o o i s , 1975; J u d g e , _et al_. , 1975; M u e l l e r , 1974; 
and D o n a l d s o n , 1975). N o n s t a t i s t i c a l " s a m p l e s " con ta in unquant i f ied 
and often u n r e c o g n i z e d b i a s . (That i s , t hey a r e n o n r e p r e s e n t a t i v e 
of the whole of which they a r e a p a r t , and no m e a s u r e of t h i s 
d e p a r t u r e i s p o s s i b l e . ) As a r e s u l t , the c h a r a c t e r i z a t i o n of an 
a r e a , b a s e d on s u c h p a r t i a l i n f o r m a t i o n , not only m u s t r e m a i n 
s u b j e c t i v e , but i s sub jec t to unknown e r r o r . In s h o r t , f r o m the 
s t a n d p o i n t of the land m a n a g e r , t h e s e n o n s t a t i s t i c a l l y a c q u i r e d da ta 
a r e a l m o s t l e s s t han u s e l e s s . 

A n o t h e r c o n s i d e r a t i o n a l s o n e e d s to be m e n t i o n e d . T i m b e r o p e r a t i o n s 
r e p r e s e n t not only l a r g e a r e a l p r o j e c t s , but a l s o v a r y i n g d e g r e e s of 
i m p a c t . It s e e m s a p p a r e n t tha t d i f fer ing l e v e l s o r t ypes of i m p a c t 
r e q u i r e s o m e w h a t d i f f e ren t m e t h o d s for ident i fy ing and p ro t ec t i ng the 
c u l t u r a l v a l u e s . F o r e x a m p l e , wi th in a t i m b e r sa l e a r e a , the m a j o r 
i m p a c t r e s u l t s f r o m road c o n s t r u c t i o n and i m p r o v e m e n t . But r o a d s 
invo lve only a s m a l l p a r t of the t o t a l a r e a . Next in i n t e n s i t y of 
i m p a c t would be sk idd ing a r e a s which a r e m u c h m o r e n u m e r o u s 
than r o a d s . F i n a l l y , t h e r e i s the i m p a c t t ha t r e s u l t s f r o m the t r e e 
cut t ing i t se l f . Th i s o c c u r s g e n e r a l l y e v e r y w h e r e in the sa le a r e a . 

It is c l e a r t ha t road c o n s t r u c t i o n , b e c a u s e of i t s h igh po ten t i a l 
i m p a c t on any a r c h e o l o g i c a l r e m a i n s , r e q u i r e s a c o m p l e t e 100 p e r 
cen t i n v e n t o r y a long the r i g h t - o f - w a y so tha t c u l t u r a l m a t e r i a l s a r e 
l o c a t e d and d e a l t wi th . The i m p a c t of fe l l ing and sk idd ing t r e e s i s 
r e l a t e d in l a r g e p a r t to the n a t u r e of the a r c h e o l o g y . F e l l i n g a t r e e 
on top of s t and ing w a l l s could be d i s a s t e r o u s . H o w e v e r , if the s i t e 
i s - - f o r a l l p r a c t i c a l p u r p o s e s - - b u r i e d , fe l l ing and skidding wil l 
m a k e v i r t u a l l y no d i f f e r e n c e . 

T h e r e f o r e , wi th the e x c e p t i o n of t hose a r e a s r e c e i v i n g m a j o r 
i m p a c t ( that i s , the r o a d s and landing a r e a s ) , and c o n s e q u e n t l y 
r e q u i r i n g 100 p e r c e n t s y s t e m a t i c s u r v e y i n g , a g e n e r a l a p p r o a c h 
u s ing s t a t i s t i c a l l y b a s e d s a m p l i n g d e s i g n s was u s e d . Mode l s 
g e n e r a t e d f r o m s t a t i s t i c a l l y va l id s a m p l e s have the po ten t i a l of 
p r o v i d i n g r e l i a b l e p r e d i c t i o n s of s i t e d e n s i t y , c h a r a c t e r of p r e 
h i s t o r i c u t i l i z a t i o n , t i m e (si of o c c u p a t i o n , and v a r i o u s s i t e l o c a 
t ion p a r a m e t e r s ( see for e x a m p l e , D e B l o o i s , 1975: D o n a l d s o n , 
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1975; J u d g e , jet aT. , 1975; L o r i a , 1975; M u e l l e r , 1974; and P l o g , 1972). 
The m a i n r e a s o n for t h i s r e s u l t s f r o m the a c t u a l p r e s e n c e of p a t t e r n s 
e x i s t i n g b e t w e e n a r c h e o l o g i c a l s i t e l o c a t i o n and a n u m b e r of v e g e t a -
t i o n a l and e n v i r o n m e n t a l v a r i a b l e s (see t ab l e 1, which i s d r a w n f r o m 
the work of the S o u t h w e s t e r n A n t h r o p o l o g i c a l R e s e a r c h G r o u p 1974:18b 

In the c a s e of t h i s p r o j e c t , the r e s u l t s of s a m p l e s d r a w n f r o m the 
p r o j e c t a r e a wi l l p r i m a r i l y e n a b l e d e c i s i o n s to be m a d e r e g a r d i n g 
p r o t e c t i o n of the c u l t u r a l v a l u e s . A r e a s of high c o n c e n t r a t i o n and 
loc i of unique o r i m p o r t a n t m a n i f e s t a t i o n s wil l be i s o l a t e d t h r o u g h 
s t a t i s t i c a l l y b a s e d s a m p l i n g d e s i g n s . E x p r e s s e d in s i m p l e s t t e r m s , 
if the s a m p l e s d r a w n i n d i c a t e e x t r e m e l y low s i te d e n s i t i e s , no 
f u r t h e r w o r k wil l p r o b a b l y be n e e d e d . If the p r e d i c t e d d e n s i t i e s 
a r e m o d e r a t e o r h igh ( these t e r m s a r e not s p e c i f i c a l l y quant i f ied 
h e r e , bu t we a r e t a lk ing of s i t e d e n s i t i e s of f r o m a p p r o x i m a t e l y 5 
to 60 o r m o r e s i t e s pt:r s q u a r e m i l e ) , t hen i t wi l l be n e c e s s a r y to 
l o c a t e t h o s e s i t e s in one m a n n e r o r a n o t h e r to p r o t e c t t h e m . 

As m e n t i o n e d a b o v e , r o a d s and l a n d i n g s a r e s u r v e y e d at 100 p e r c e n t 
i n t e n s i t y . A l l o t h e r a r e a s a r e s a m p l e d at a p p r o x i m a t e l y a 10 p e r c e n t 
l e v e l u s ing a s e r i e s of r a n d o m l y p laced t r a n s e c t s . A few w o r d s a r e 
in o r d e r with r e f e r e n c e to s a m p l i n g i n t e n s i t y ; t ha t i s , the a m o u n t 
of s p a c e tha t i s s u r v e y e d for the s a m p l e . In tu i t ive ly , it i s ev iden t 
tha t e s t i m a t e s b a s e d on a 50 p e r c e n t s a m p l e would be m o r e 
" a c c u r a t e " t h a n t h o s e b a s e d on a s m a l l s a m p l e . T h i s i s i ndeed 
the c a s e . S t a t i s t i c a l r e s e a r c h has e s t a b l i s h e d , t h r o u g h t e s t i n g 
and d i r e c t e x p e r i m e n t , the p a r a m e t e r s o r d i s t r i b u t i o n s of v a r i o u s 
p o p u l a t i o n s . G e n e r a l l y s p e a k i n g , a n u m b e r of i n d e p e n d e n t s a m p l e s 
(with and wi thout s i t e s ) of s p a c e d r a w n r a n d o m l y f r o m a popula t ion 
of s i t e s in a g iven s p a c e wil l show a d i s t r i b u t i o n r e f l ec t ing tha t of 
the popula t ion i t se l f . Th i s m e a n s , in p r a c t i c a l t e r m s , tha t whi le 
one s a m p l e m i g h t come up with no s i t e s in it and a n o t h e r s a m p l e 
m i g h t have a l a r g e r n u m b e r of s i t e s in i t , a s m o r e and m o r e 
s a m p l e s a r e d r a w n , a l a r g e r n u m b e r of t h e s e s a m p l e s (and the 
e s t i m a t e s of s i t e n u m b e r b a s e d on t h e m ) wil l c l u s t e r a r o u n d a 
m e a n o r a v e r a g e n u m b e r of s i t e s . It i s i n t e r e s t i n g to note t ha t 
s o m e r e c e n t r e s e a r c h h a s i n d i c a t e d tha t the m e a n e s t i m a t e of s i t e 
d e n s i t y b a s e d on s a m p l e s t e n d s to be h i g h e r t han the a c t u a l n u m b e r 
of s i t e s in the popu la t ion s a m p l e d ( D e B l o o i s , 1975), though th i s i s 
not a l w a y s the c a s e ( J u d g e , et a l . , 1975). Th i s o v e r - e s t i m a t i o n 
is the o p p o s i t e r e s u l t f r o m tha t which h a s been f e a r e d by c r i t i c s 
of s a m p l i n g in the a r c h e o l o g i c a l p r o f e s s i o n . What i s of spec i f i c 
i n t e r e s t to us h e r e i s a quant i f i ed s t a t e m e n t of the r e l a t i o n s h i p of 
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T a b l e 1 

S ign i f ican t Dependen t R e l a t i o n s h i p s by T i m e P e r i o d 
Al l R e s e a r c h A r e a s 

L e v e l of 
T i m e P e r i o d V a r i a b l e s X Va lue S ign i f i cance 

Site T y p e / R e g i o n a l Land F o r m 3 .85 0 . 0 5 
Site T y p e / A r a b l e Land 4 . 7 4 0 .05 

1200-1300 A. D. Site S i z e / J u n i p e r - P i n y o n 11.10 0 .001 
Site S i z e / S a g e b r u s h y 10.91 0 .025 

R o o m s / R e g i o n a l Land F o r m 8 .54 0 .005 
R o o m s / R a i n f a l l 6 . 2 9 0 .02 

Si te T y p e / A r a b l e Land 4 . 6 7 0 .05 

Site S i z e / J u n i p e r - P i n y o n 7.14 0 .005 
Site S i z e / S a l t b u s h , G r e a s e w o o d 14. 53 0. 001 

1100-1199 A. D. Si te S i z e / R a i n f a l l 5 .07 
Site S i z e / A r a b l e Land 11.27 0 .001 

R o o m s / R e g i o n a l Land F o r m 8.02 0 .005 
R o o m s / D o m e s t i c W a t e r S o u r c e 4. 37 0. 005 

Site T y p e / A r a b l e Land 13.15 0 .05 
1000-1099 A . D . 

Si te S i z e / S a l t b u s h , G r e a s e w o o d 4 .61 0 .025 

Site T y p e / A r a b l e Land 14.90 0 .01 

Site S i z e / P i n e 5. 26 0. 025 
900-999 A . D . Site S i z e / O a k - J u n i p e r 2 0 . 8 4 0 .001 

Site S i z e / A r a b l e Land 21.39 0 .001 

R o o m s / A r a b l e Land 17 .67 0 .001 
R o o m s / R a i n f a l l 11.83 0 .001 

7 0 0 - 7 9 9 A . D . R o o m s / D o m e s t i c W a t e r S o u r c e 12.90 0 .001 



the e r r o r of a s a m p l e e s t i m a t e ( e x p r e s s e d in t e r m s of a s t a t i s t i c a l 
s t a n d a r d e r r o r and s t a n d a r d i z e d coef f ic ien t of v a r i a t i o n ) to the l eve l 
of s a m p l i n g i n t e n s i t y . Once th i s i n f o r m a t i o n i s known, one m a y 
t h e n we igh the a c c e p t a b l e l e v e l s of " e r r o r " a g a i n s t the r e q u i r e m e n t s 
of m a n p o w e r , t i m e , and m o n e y . Whi le t h i s i s s u e i s d i s c u s s e d a t 
m u c h g r e a t e r l eng th in a r e p o r t p r e s e n t l y in p r e p a r a t i o n (Smith and 
G r e e n , 1975), a g e n e r a l e x p r e s s i o n of t h i s r e l a t i o n s h i p m a y be s e e n 
in f i g u r e s 1 and 2. 

A c o m p a r i s o n of D e B l o o i s ' w o r k with a n o t h e r s i m i l a r r e g i o n a l t e s t 
( J u d g e , et a l . , 1975) s u g g e s t s s o m e i n t e r e s t i n g c o n s i d e r a t i o n s . 
A l r e a d y noted i s the o v e r - e s t i m a t i o n of D e B l o o i s tha t did not o c c u r 
in the l a t t e r a n a l y s i s . S e v e r a l p o s s i b l e e x p l a n a t i o n s s u g g e s t t h e m 
s e l v e s , bu t it wi l l p r o b a b l y r e q u i r e a s o m e w h a t m o r e de t a i l ed s tudy 
to f ina l ly c l a r i f y t h i s d i v e r g e n c e . M o r e i m p o r t a n t is the c o m p a r i s o n 
of q u a d r a t to t r a n s e c t s a m p l i n g . It had a l r e a d y b e e n s u g g e s t e d , on 
the b a s i s of t e s t s on n o n a r c h e o l o g i c a l m a t e r i a l s , tha t t r a n s e c t s p r o 
v ide the b e s t e s t i m a t e s of the c h a r a c t e r i s t i c s of a r c h e o l o g i c a l s i t e s 
(Smi th and G r e e n , 1975). T h e s e t e s t s e v a l u a t e d the ef f icacy of 
q u a d r a t and t r a n s e c t s a m p l i n g for u s e wi th v e g e t a t i o n type and 
d e n s i t y ( A n d e r s o n , 1942; B a u e r , 1943). To s u m m a r i z e , i t s e e m e d 
a p p a r e n t t ha t wi th i t e m s tha t w e r e nonuni for rn ly d i s t r i b u t e d in 
s p a c e (as a r e a r c h e o l o g i c a l s i t e s ) , q u a d r a t s show a t e n d e n c y to 
e i t h e r o v e r - o r u n d e r - e m p h a s i z e the d e n s i t y of the i t e m s . Th i s 
r e s u l t s f r o m the " c l u m p i n g " of t h e s e i t e m s , caus ing a q u a d r a t 
s a m p l e to e i t h e r get none o r v e r y m a n y in one s a m p l e . T r a n s e c t s 
do not e v i d e n c e th i s c h a r a c t e r i s t i c . F u r t h e r m o r e , t r a n s e c t s p r o 
vide b e t t e r e s t i m a t e s of the v a r i a b i l i t y p r e s e n t . 

J u d g e , _et a l , , (1975:107) c o n f i r m s t h e s e r e s u l t s in t e s t s conduc ted 
wi th a r c h e o l o g i c a l s i t e s . S a m p l i n g a t the 20 p e r c e n t l e v e l of 
i n t e n s i t y , t r a n s e c t s p rov ided b e t t e r e s t i m a t e s t han q u a d r a t s and 
n o n r a n d o m t e c h n i q u e s p r o v i d e d b e t t e r e s t i m a t e s than did random-
m o d e l s ( f igure 3). 

T h e s e r e s u l t s a r g u e for the u s e of t r a n s e c t o v e r q u a d r a t s and , when 
i n f o r m a t i o n for an a r e a i s s u c h tha t s t r a t a m a y be def ined and 
c o r r e l a t e d with s i t e l o c a t i o n , a n o n r a n d o m a p p r o a c h i s c l e a r l y 
i n d i c a t e d . Our e x p e r i e n c e h a s b e e n t h a t we m u s t m o s t often u s e 
the r a n d o m i z e d a p p r o a c h d e s p i t e the r e a l i z a t i o n tha t s o m e s t r a t i 
f ied d e s i g n would p r o b a b l y p r o d u c e b e t t e r r e s u l t s . F u t u r e w o r k i s 
a n t i c i p a t e d tha t wi l l u s e s t r a t i f i e d s a m p l i n g m o d e l s , bu t t h i s a p p l i 
ca t i on wi l l be r e s t r i c t e d to a r e a s w h e r e p r e v i o u s w o r k a l l o w s the 
j u s t i f i c a t i o n of the s t r a t a in s i t e l o c a t i o n a l t e r m s . 
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FIGURE 1 - RELATIONSHIP OF THE VARIATION OF SAMPLE STANDARD DEVIATION TO SAMPLE INTENSITY BY 
PERCENT (BASED ON DeBLOOIS 1975:118, TABLE 10). 



FIGURE 2 - THE RELATIONSHIP OF SAMPLE VARIATION TO SAMPLE INTENSITY 
BY PERCENT (COMPUTED FROM INFORMATION IN DeBLOOIS 1975, TABLE 10). 
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Figure 3 . Relationship of 5iLe density to percentage of sites 
occuring in sample. Sample intensity is approximately 
20 percent. Taken from data in Judge e_t al. (1975)-



One f inal a r e a of c o n c e r n tha t h a s not b e e n d e a l t wi th in quant i f ied 
t e r m s i s the r e l a t i o n s h i p of s i t e d e n s i t y to the r e s u l t s of a s a m p l i n g 
s t r a t e g y . It i s i n t u i t i v e l y a p p a r e n t tha t in a r e a s w h e r e s i te d e n s i t i e s 
a r e qui te low, i . e . , one s i t e pe r s q u a r e m i l e and l e s s , tha t s a m p l e 
i n t e n s i t i e s l o w e r t han p e r h a p s 10 p e r c e n t wi l l p robab ly not yield m u c h 
i n f o r m a t i o n . H o w e v e r , the effect of the r e l a t i o n s h i p b e t w e e n s i t e 
d e n s i t y and s a m p l i n g i n t e n s i t y on s i t e d e n s i t y e s t i m a t e s i s not c o m 
p le t e ly c l e a r . It i s c l e a r , t hough , t ha t an i n v e s t i g a t i o n of th i s r e l a 
t i o n s h i p i s c r i t i c a l to f u r t h e r a id in d e t e r m i n a t i o n s r e g a r d i n g s a m p l i n g 
l e v e l s for v a r i o u s p r o j e c t s . Unti l da ta c a n be c o m p i l e d , th i s sub jec t 
wi l l have to be left wi thout f u r t h e r c o m m e n t . 

S u r v e y M e t h o d s 

The m e t h o d s of s u r v e y e m p l o y e d on the G o l o n d r i n o T i m b e r Sale a r e 
s o m e w h a t d i f f e r en t t h a n t h o s e u s e d on the a d j a c e n t a r e a s c i ted for 
c o m p a r i s o n , i . e . , the Ga l l i na and P o s o a r e a s . The s u r v e y s of the 
G a l l i n a and P o s o T i m b e r S a l e s (Smi th , 1975a, 1975b) w e r e bo th s u r 
v e y s tha t e m p l o y e d e x p l i c i t s a m p l i n g m e t h o d s . The G o l o n d r i n o 
s u r v e y (Dick, 1975a) r e p r e s e n t s a de f ac to s a m p l e . About 50 p e r c e n t 
of the t o t a l 3 , 5 5 6 a c r e s on G o l o n d r i n o M e s a have b e e n s u r v e y e d to 
d a t e ; h o w e v e r , Dick wil l c o m p l e t e h i s s u r v e y m o s t p r o b a b l y du r ing 
the nex t f ie ld s e a s o n . The s a m p l i n g m e t h o d s used on the P o s o and 
G a l l i n a a r e a s a r e d e t a i l e d in S m i t h (1975a, 1975b), but g e n e r a l l y 
e m p l o y e d the u s e of r a n d o m l y a l i gned t r a n s e c t s whose to ta l a c r e a g e 
s u r v e y e d a p p r o x i m a t e d 10 p e r c e n t of the t o t a l a c r e a g e in the sa l e 
a r e a . The r e s u l t s of t h e s e s u r v e y s a r e c o m p a r e d m a i n l y to e v a l u a t e 
d i f f e r en t i n t e n s i t i e s of s u r v e y in a r e a s t ha t a r e a r c h e o l o g i c a l l y 
s i m i l a r . 

The G e n e r a l Se t t ing 

M e s a G o l o n d r i n o , the a r e a of the t h r e e s u r v e y s , is not a m e s a in the 
g e o m o r p h o l o g i c a l s e n s e of the t e r m s i n c e i t i s not a s t e e p - s i d e d 
t a b l e l a n d on a l l s i d e s . It i s m o r e l ike a g ian t t e r r a c e connec ted to 
Dead M a n P e a k and G a l l i n a Moun ta in on the n o r t h w e s t and n o r t h 
e n d s which s lope g e n e r a l l y t o w a r d the e a s t , n o r t h and sou th . 

F r o m the a i r , the m e s a looks r a t h e r l ike a l ong , s l e n d e r a r r o w h e a d 
wi th the t i p point ing s o u t h e a s t . The t i p i s f o r m e d by the e r o s i o n a l 
p r o c e s s e s of the two i m p o r t a n t r i v e r s of the a r e a , the Rio C h a m a 
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Canyon f o r m i n g the e a s t e r n s ide and the Rio Ga l l i na f o r m i n g the 
cliffs on the s o u t h w e s t e r n s i d e . On the w e s t s i d e , a t r i b u t a r y of 
the Rio G a l l i n a , Canyon de A l a m e d a , s e p a r a t e s p a r t s of Dead Man 
P e a k f r o m the m e s a . To the w e s t , a cha in of m o u n t a i n s (Dead 
Man P e a k , Ga l l i na M o u n t a i n , and Ga l l ina Peak) f o r m s a r i dge 
a long tha t s i d e . N o r t h w e s t of S a r g e n t Tank , the m e s a i s a t t a c h e d 
to the Ga l l i na Moun ta in . Running down the c e n t e r of the n o r t h e r n 
half of the m e s a i s the Hogback , a s t e e p r idge tha t a c t s a long with 
the D a r k Canyon on the e a s t to r a t h e r e f fec t ive ly cut off the n o r t h 
e a s t e r n q u a r t e r of the s u r v e y a r e a (the P o s o s a l e a r e a ) f r o m the 
r e s t of the m e s a . 

T h e r e a r e , a t p r e s e n t , only four w a t e r s o u r c e s in the a r e a . Two 
a r e m a n - m a d e ca t t l e w a t e r t a n k s - - G o l o n d r i n o T a n k in the s o u t h e r n 
p a r t of the m e s a and S a r g e n t Tank in the c e n t r a l s e c t i o n , both of 
which con ta in w a t e r d u r i n g the d r y s e a s o n . Two n a t u r a l s p r i n g s 
a r e a l s o p r e s e n t . P o s o Spr ing l i e s 1. 7 m i l e s n o r t h of S a r g e n t 
Tank in the m o u n t a i n o u s t e r r a i n of the Hogback , and A r a g o n Spr ing 
which i s at the e x t r e m e n o r t h e r n end of the a r e a . 

F r o m a h i g h e r e l e v a t i o n , the m e s a a p p e a r s a s a l a r g e g r e e n p a r k 
c o v e r e d by a c l i m a x v e g e t a t i o n of p o n d e r o s a p ine , o c c a s i o n a l 
Doug la s f i r , and on the r o c k e d g e s a r e s t a n d s of pinyon and j u n i p e r . 
I n t e r m i x e d with the p o n d e r o s a pine a r e d e n s e t h i c k e t s of s c r u b oak. 
The p o n d e r o s a p ines a r e g e n e r a l l y wide ly s p a c e d , and l a r g e open 
s w a r d s a r e not u n c o m m o n t h r o u g h o u t the a r e a . 

The r i v e r w a t e r s be low two s i d e s of the m e s a a r e l o c a t e d s o m e 
1, 500 fee t a l m o s t v e r t i c a l l y be low the t op . The Rio Ga l l ina i s an 
e p h e m e r a l s t r e a m tha t i s h igh ly m i n e r a l i z e d , s i l t l a d e n , and 
g e n e r a l l y not c o n s i d e r e d to be po tab l e . S e v e r a l s p r i n g s i s s u e 
a long the e d g e s of the s t r e a m a t the b a s e of the s t e e p c l i f fs . The 
Rio C h a m a , on the o t h e r hand , con t a in s a p e r m a n e n t flow of good 
m o u n t a i n w a t e r . 

A r c h e o l o g i c a l Data 

Since the; r e s u l t s of the s u r v e y of the P o s o and G a l l i n a a r e a s have 
b e e n a l r e a d y p r e s e n t e d e l s e w h e r e (Smith , 1975a, 1975b), the p r i 
m a r y t h r u s t of t h i s s e c t i o n wil l be with the s i t e s l oca t ed in the a r e a 
of the G o l o n d r i n o T i m b e r S a l e . 
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With a p p r o x i m a t e l y 50 p e r c e n t of the t o t a l a r e a of the south end of 
t h i s m e s a now s u r v e y e d , s o m e 59 a r c h e o l o g i cal s i t e s have b e e n 
l o c a t e d , r e c o r d e d , and m a r k e d on the g r o u n d . (See m a p s , f i g u r e s 
4 and 5. ) The fol lowing g e n e r a l o b s e r v a t i o n s and c o m p a r i s o n s 
a p p e a r to be in o r d e r . 

A c o m p a r i s o n of p r e d i c t e d s i t e d e n s i t i e s b e t w e e n the G o l o n d r i n o , 
G a l l i n a , and P o s o a r e a s s u g g e s t s s o m e g e n e r a l s e t t l e m e n t p a t t e r n s . 
The G o l o n d r i n o and Ga l l i na a r e a s bo th con ta in r e l a t i v e l y l a r g e n u m 
b e r s of s i t e s . D e n s i t i e s f o r t h e s e two a r e a s a r e n e a r 20 s i t e s p e r 
s q u a r e m i l e (. 03 s i t e / a c r e ) . The P o s o a r e a , on the o t h e r hand , 
r e f l e c t s a d e n s i t y a p p r o x i m a t e l y half t ha t of the f i r s t two. A 10 
p e r c e n t s a m p l e of the P o s o a r e a l o c a t e d only two s i t e s and one 
diffuse l i t h i c s c a t t e r and i s o l a t e d p r o j e c t i l e poin ts in the 247 a c r e s 
s u r v e y e d . It would a p p e a r tha t p r e h i s t o r i c u s e of th i s p a r t of the 
t o t a l a r e a w a s d e c i d e d l y l e s s than i t was fo r the Ga l l ina and Go lon
d r i n o s e c t i o n s . W h e t h e r the Hogback and D a r k Canyon a c t e d p r e -
h i s t o r i c a l l y to l i m i t m o v e m e n t t o , and u s e of, the n o r t h e a s t e r n p a r t 
of ou r s tudy a r e a can only be an a r e a for f u r t h e r s tudy . 

S ince the m a t e r i a l f r o m G o l o n d r i n o (Dick, 1975a) r e p r e s e n t s the 
l a r g e s t s a m p l e a n d , t h e r e f o r e , p r o b a b l y b e s t r e f l e c t s the p a r a 
m e t e r s of the s a m p l e d popu la t ion , i t wi l l be u sed h e r e to c h a r a c 
t e r i z e the g e n e r a l a r e a . It should be pointed out , though , tha t 
the s a m p l e s d r a w n f r o m the G a l l i n a and P o s o sa l e a r e a s do not 
c o n t r a d i c t the p a t t e r n s in the G o l o n d r i n o s a m p l e . 

T h r e e b r o a d t y p e s of s i t e s a r e no ted : s tone s u r f a c e s t r u c t u r e s , 
adobe s t r u c t u r e s , and pit h o u s e s . P i t h o u s e s a r e the m o s t n u m e r o u s 
f o r m , o u t n u m b e r i n g a l l o t h e r s u r f a c e s t r u c t u r e s about s ix to one 
and a c c o u n t i n g for 36 p e r c e n t of the t o t a l s t r u c t u r e s (Dick, 1975a, 
f i g u r e 6 of t h i s r e p o r t ) . P i t h o u s e s w e r e a l s o d o m i n a n t in the 
s a m p l e s f r o m the G a l l i n a and P o s o a r e a s . The d i s t r i b u t i o n of s i t e s 
by r o o m n u m b e r s i s what would be e x p e c t e d . Single r o o m s i t e s 
p r e d o m i n a t e , r e p r e s e n t i n g 34 p e r c e n t of a l l s i t e s found. In a d d i 
t ion to the h o u s e and s t o r a g e s t r u c t u r e s , Dick (1975a) a l s o r e p o r t s 
e v i d e n c e t h a t s o m e of the d r a i n a g e s w e r e d a m m e d n e a r t h e i r s o u r c e . 
T h e r e a r e e x a m p l e s n e a r s i t e s 254 and 275 (see f i g u r e 4) . D o u g l a s s 
(1917:15) s u g g e s t s t ha t n e a r ru in 43 (our s i t e n u m b e r 275) , s i t ua t ed 
on the n o r t h b a n k of a b r o a d d r a w , t h e r e was an a n c i e n t r e s e r v o i r 
wh ich was u sed by c a t t l e m e n in 1917 j u s t a s i t s t i l l i s t oday . The 
a d d i t i o n a l e m b a n k i n g i s m o r e r e c e n t . It now f o r m s G o l o n d r i n o 
T a n k . 
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Figura 5 



Fiqure 6 Distribution of structures bv room number and 
bv tvne. From data in Dick (1975) 
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In s u m m a r y t h e n , the L l a v e s a r e a a p p e a r s to be the n o r t h e a s t e r n 
e n c l a v e of the G a l l i n a c u l t u r e which s p a n s the t i m e p e r i o d f r o m 
A. D. 800 to 1250 (Dick, 1975b:4, 50; R o b i n s o n and W a r r e n , 1971:11, 
13). The s i t e s r e p o r t e d on h e r e s e e m to f u r t h e r s u p p o r t D i c k ' s 
i n i t i a l s u g g e s t i o n tha t t h e s e peop le s w e r e a high m e s a and m o u n t a i n 
a d a p t e d g r o u p ; and , in s u p p o r t of t h i s , he points out tha t whi le t h e i r 
s i t e s m a y be found l o c a t e d up to the edge of m e s a s such a s Go lon -
d r i n o , they a p p a r e n t l y do not c r o s s the C h a m a R i v e r (Dick, 1975b:4). 
It d o e s s e e m c l e a r tha t s p r i n g l o c a t i o n s and w a t e r c o n t r o l s y s t e m s 
a r g u e for the i m p o r t a n c e of potable w a t e r to the u n d e r s t a n d i n g and 
i n t e r p r e t a t i o n of the p r e h i s t o r i c s e t t l e m e n t p a t t e r n s (Dick, 1975a : l - 2 , 
1975b:6). 

It is a n t i c i p a t e d tha t f u r t h e r w o r k in th i s g e n e r a l a r e a wil l undoub ted ly 
a l t e r s o m e a s p e c t s of the p a t t e r n s p r e s e n t e d h e r e . H o w e v e r , t h e s e 
i n i t i a l s t u d i e s have a c t e d to p r o v i d e a f r a m e w o r k wi th in which w o r k 
m a y be s t r u c t u r e d . 
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INTRODUCTION TO T H R E E P A P E R S ON 
A Z U:12:2 (ASU) 

Dur ing two s u c c e s s i v e f ie ld s e a s o n s , f r o m D e c e m b e r 1974 t h r o u g h 
A p r i l 1975 and D e c e m b e r 1975 t h r o u g h J a n u a r y 1976, the s e r i e s of 
s m a l l s i t e s d i s c u s s e d in p a r t o r in whole in the fol lowing t h r e e 
p a p e r s w e r e i n v e s t i g a t e d b y the S o u t h w e s t e r n R e g i o n of the U. S. 
F o r e s t S e r v i c e . T h e s e s i t e s l ie n e a r S u p e r i o r , A r i z o n a , on the 
Tonto N a t i o n a l F o r e s t ; and the c o m p l e x , a s a w h o l e , c o n s i s t s of 
s e v e r a l s m a l l p r e h i s t o r i c dwe l l i ngs and r a m a d a s wi th an a s s o c i a t e d 
s y s t e m of c h e c k d a m s and w a t e r c o n t r o l d e v i c e s . A l s o p r e s e n t and 
i n v e s t i g a t e d w e r e s e v e r a l t r a s h m o u n d s and r o a s t i n g p i t s . The 
g e n e r a l l o c a t i o n of the s i t e s and n e a r b y a r e a i s shown in f i g u r e 1. 

The fol lowing t h r e e p a p e r s w e r e w r i t t e n a s p a r t of a de t a i l ed s tudy 
of the m a t e r i a l s r e c o v e r e d du r ing the e x c a v a t i o n s and w e r e i n t ended 
fo r i n c l u s i o n wi th the p r e l i m i n a r y r e p o r t . S ince the c o m p l e t i o n of 
two of the p a p e r s (M. E . M c A l l i s t e r and P . R u l e ) , s u b s e q u e n t 
e x c a v a t i o n s w e r e conduc ted , the p r e l i m i n a r y r e p o r t s t r u c t u r e 
s i gn i f i c an t l y c h a n g e d , and the f ina l p u b l i c a t i o n da te se t f o r w a r d . 
The M i s c e l l a n e o u s P a p e r s v o l u m e i s be ing u sed a s a v e h i c l e to 
ge t the i n f o r m a t i o n con ta ined in t h e s e p a p e r s to the p r o f e s s i o n with 
l e s s t i m e lag t h a n would r e s u l t if, a s w a s p l a n n e d , they w e r e 
a p p e n d e d to the p r e l i m i n a r y r e p o r t . 

The d e t a i l e d s tudy of t h e s e s m a l l and u n i m p r e s s i v e s i t e s i s a l r e a d y 
p r o d u c i n g s ign i f i can t i n s i g h t s in to the p r e h i s t o r y of the a r e a t h r o u g h 
the s t u d i e s of the f lo t a t ion m a t e r i a l ( G a s s e r , 1976), and s e t t l e m e n t 
p a t t e r n s and p a l e o e n v i r o n m e n t (Smi th , 1976; Wood, n. d. ). The 
fo l lowing p a p e r s add to t h a t i n f o r m a t i o n . 
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I n t r o d u c t i o n 

T h i s s e c t i o n of the r e p o r t e x a m i n e s the g round s tone too l s co l l ec t ed 
d u r i n g the e x c a v a t i o n of f ive s i t e s (AZ U:12:Z, 3 , 4 , 5, and 7 (ASU)) 
on the S u p e r i o r b a s e for e x c h a n g e l and . (AZ U:12:6 (ASU) was s u r 
face c o l l e c t e d , but not e x c a v a t e d . ) 

E a c h of the too l t y p e s ( m a n o s , m e t a t e s , g r ind ing s l a b s , a n v i l s , a x e s , 
and p a l e t t e s ) wi l l be d i s c u s s e d for e a c h s i t e . T a b l e s of a t t r i b u t e s 
noted for e a c h p i ece of g round s tone e x a m i n e d follow the t ex t of t h i s 
se c t ion . 

AZ U:12:2 (ASU) 

Manos and Rubbing S tones 

Six m a n o s and rubb ing s t o n e s w e r e e x c a v a t e d f r o m th i s s i t e . Of 
t h e s e , two a r e whole and four a r e f r a g m e n t a r y . Al l of t h e s e too l s 
a r e m a d e f r o m l o c a l l y a v a i l a b l e raw m a t e r i a l s : b a s a l t , f i n e - g r a i n e d 
g r a n i t e , s a n d s t o n e , o r welded tuft. 

Two of the f r a g m e n t a r y m a n o s a r e g round on ex tan t e n d s , i nd ica t ing 
t h e i r u s e with t r o u g h m e t a t e s . The r e m a i n i n g four s t ones a r e not 
g round in t h i s m a n n e r , s u g g e s t i n g they w e r e used with a b a s i n 
m e t a t e , a g r i n d i n g s l a b , o r wi th no n e t h e r s t o n e . T h r e e of t h e s e 
s t o n e s , F . S . #110, F . S . #196, a n d F . S . #264 , have such non
s y m m e t r i c a l use s u r f a c e s tha t i t i s l i ke ly t hey w e r e u sed a s rubbing 
s t o n e s . Two of t h e s e , F . S. #110 and F . S. #196, w e r e used s e c o n d 
a r i l y a s pounding i m p l e m e n t s . F . S . #110 had pounding w e a r on bo th 
i t s e n d s . F . S . #196, a f r a g m e n t a r y s t o n e , was b a t t e r e d on i t s 
g r i n d i n g s u r f a c e to a m u c h g r e a t e r ex t en t than the u s u a l p e c k i n g / 
s h a r p e n i n g w e a r . As t h i s s tone i s a f r a g m e n t , t h i s w e a r m a y be 
a r e s u l t of u s e a s a h a m m e r s t o n e a f t e r i t s f r a g m e n t a t i o n . 

G r i n d i n g S labs 

Two g r i n d i n g s l a b s w e r e c o l l e c t e d a t th i s s i t e . One of t h e s e , F . S . 
# 3 6 , i s a d r e s s e d s l ab of p o r p h y r i t i c s c h i s t , a r aw m a t e r i a l not 
found in the i m m e d i a t e v i c in i t y of the s i t e . One s ide of th i s s l ab 
h a s b e e n po l i shed and g round s m o o t h f r o m use a s a g r ind ing 
i m p l e m e n t . 
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F . S . #259 i s a r i dged s l ab m a d e f r o m l o c a l l y a v a i l a b l e s a n d s t o n e . 
The use a r e a i s def ined by a r i dge a p p r o x i m a t e l y 2 . 2 5 c m . in width 
ex tend ing c o m p l e t e l y a r o u n d i t . The g r ind ing p o r t i o n of t h i s s l ab 
i s . 75 c m . l o w e r t han the s u r r o u n d i n g r i dge and f l a t / c o n c a v e in 
s h a p e . T h i s s l ab has b e e n r e s h a r p e n e d by pecking the g r i nd ing 
s u r f a c e . (See f igu re 1. ) 

M u t a t e s 

Eight m e t a t e s w e r e r e c o v e r e d f r o m AZ U:12:2 (ASU), one whole 
m e t a t e and s e v e n f r a g m e n t s . Of t h e s e , t h r e e a r e full t r o u g h s , 
four a r e i n d e t e r m i n a t e t r o u g h s , and one i s a s l ab m e t a t e wi th a 
m o r t a r pecked in to the g r i n d i n g s u r f a c e . (See f i g u r e 2. ) 

Al l of t h e s e m e t a t e s a r e m a d e f r o m l o c a l l y a v a i l a b l e raw m a t e r i a l s : 
we lded tuf t , f i n e - g r a i n e d g r a n i t e , v e s i c u l a r b a s a l t , o r g r a n i t e 
g n e i s s . The one m e t a t e f r a g m e n t m a d e f r o m the g r a n i t e g n e i s s 
( F . S . #268B) h a s an e x c e p t i o n a l l y s m o o t h g r i n d i n g s u r f a c e . The 
t r o u g h of t h i s m e t a t e r u n s wi th the g r a i n of the s t o n e . 

The i n t e r i o r of the e a s t and w e s t w a l l s of t h i s s i t e was l ined with 
s tone s l a b s s t and ing on end . T h r e e of the m e t a t e s found a t the 
s i t e , F . S . #195, F . S . # 2 6 6 , and F . S . # 2 6 8 B , w e r e used to l ine 
the w a l l s . One of t h e s e , F . S . #195, i s w h o l e , l ead ing to s p e c u l a 
t ion tha t t h i s w a s a u s u a l s t o r a g e p lace for the too l when it was not 
in u s e . No o t h e r whole m e t a t e s w e r e found in t h i s s i t u a t i o n , m a k i n g 
it i m p o s s i b l e to ve r i fy t h i s s u p p o s i t i o n on the b a s i s of th i s s a m p l e . 

A n o t h e r of t h e s e f r a g m e n t s , F . S . # 2 2 6 B , i s p a r t of the s ide wal l 
of a d e e p t r o u g h m e t a t e . The b a s e of t h i s f r a g m e n t h a s b e e n e v e n e d , 
and the top of the t r o u g h wal l h a s b e e n used a s a po l i sh ing o r 
s t r o p p i n g i m p l e m e n t . 

AZ U:12:3 (ASU) 

No g round s t one t oo l s w e r e e n c o u n t e r e d d u r i n g the e x c a v a t i o n of 
t h i s s i t e (which c o n s i s t e d of a g r i c u l t u r a l t e r r a c e s ) . 
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Figure 1. 

AZ U:12:2 (ASU) 
F . S . #259 
Ridged Grinding Slab 
Scale 1:2 

FORM 

CROSS SECTION 
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Figure 2. 

AZ U:12:2 (ASU) 
F . S . #268 
Slab Metate w/ Mortar-
Scale 1:2 

LONGITUDINAL SECTION 
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AZ U:12:4 (ASU) 

M a n o s 

The two m a n o s (one f r a g m e n t , one whole) co l l e c t ed a t th i s s i t e a r e 
fully shaped f o r u s e wi th t r o u g h m e t a t e s . Eo th of t h e s e too l s have 
g r i n d i n g on t h e i r e n d s . 

They a r e m a d e f r o m l o c a l l y a v a i l a b l e raw m a t e r i a l s - - g r a n i t e and 
we lded tuft . 

The f r a g m e n t a r y m a n o , F . S. #20 , i s b a t t e r e d on i t s ex tan t end . 
T h i s p r o b a b l y o c c u r r e d a f t e r f r a g m e n t a t i o n and i s i n d i c a t i v e of i t s 
u s e , in the f r a g m e n t a r y s t a t e , a s a h a m m e r s t o n e . 

3 / 4 G roove Ax 

One t h r e e - q u a r t e r g r o o v e ax was r e c o v e r e d a t AZ U:12:4 (ASU). 
T h i s ax w a s m a d e f r o m g r e e n d i o r i t e , a n o n l o c a l raw m a t e r i a l . 

The b l a d e of the ax h a s b e e n s h o r t e n e d due to e x t e n s i v e u s e and 
r e s h a r p e n i n g . B o t h ends of t h i s too l have e x t e n s i v e b a t t e r i n g / 
pounding w e a r . T h i s b a t t e r i n g i n d i c a t e s t h i s t o o l ' s u s e a s a 
h a m m e r s t o n e , p r o b a b l y a f t e r the ax had b e c o m e too s h o r t e n e d 
f r o m r e s h a r p e n i n g to a l low con t inued u s e a s a cut t ing too l . (See 
f i g u r e 3 . ) 

G r i n d i n g S labs 

Two f r a g m e n t a r y g r i nd ing s l a b s w e r e found a t t h i s s i t e . Both a r e 
m a d e f r o m l o c a l l y a v a i l a b l e r aw m a t e r i a l s - - s a n d s t o n e and welded 
tuft . 

One of t h e s e s l a b s h a s a f lat u s e s u r f a c e wi th diffuse g r i nd ing o v e r 
the e n t i r e s u r f a c e ; the o t h e r h a s a s l igh t ly concave u s e s u r f a c e . 

It i s i n t e r e s t i n g to note t h a t a l t hough the two m a n o s found a t t h i s 
s i t e w e r e u s e d wi th t r o u g h m e t a t e s , the only two n e t h e r g r ind ing 
s t o n e s e n c o u n t e r e d a r e s l a b s . 
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CROSS SECTION 

F i g u r e 3 . 
AZ U:12:4 (ASU) 
F . S . #24 
3 / 4 G r o o v e Ax 
S c a l e 1:2 
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AZ U:12:5 (ASU) 

M a n o s 

T h r e e m a n o s w e r e c o l l e c t e d d u r i n g the e x c a v a t i o n of t h i s s i t e . A l l 
a r e m a d e f r o m l o c a l l y a v a i l a b l e raw m a t e r i a l s - - w e l d e d tuft o r f i n e 
g r a i n e d g r a n i t e . 

Two of t h e s e t oo l s (one f r a g m e n t , one whole) w e r e shaped to t h e i r 
g e n e r a l , l o a f - s h a p e d f o r m . T h e y w e r e u sed on one s ide only . E a c h 
of t h e s e w a s g round on e x t a n t ends i n d i c a t i n g u s e wi th a t r o u g h 
m e t a t e . The whole m a n o , F . S. #39 , was found s i t t ing in a d e e p 
t r o u g h m e t a t e on the f l oo r of the r o o m . Both the m a n o and m e t a t e 
a r e m a d e f r o m the s a m e r aw m a t e r i a l - - w e l d e d tuft. (See f i gu re 4. ) 

The t h i r d s tone i s a o n e - h a n d e d cobble modi f i ed s o l e l y by u s e . Th i s 
s t o n e , f i n e - g r a i n e d g r a n i t e , w a s u sed only on one s u r f a c e . It i s 
p r o b a b l e t h a t t h i s s tone was not u sed with a m e t a t e , bu t r a t h e r for 
o t h e r g r i n d i n g a c t i v i t i e s . 

M e t a t e s 

E igh t m e t a t e s , m e t a t e f r a g m e n t s , and g r ind ing s l a b s w e r e r e c o v e r e d 
f r o m AZ U:12:5 (ASU). Of t h e s e , four a r e t r o u g h in f o r m , t h r e e a r e 
b a s i n o r s l a b , and fo r one the f o r m cannot be a s c e r t a i n e d . T h e s e 
w e r e m a d e f r o m a v a r i e t y of l o c a l l y a v a i l a b l e r aw m a t e r i a l s : 
v e s i c u l a r b a s a l t , we lded tuf t , and s a n d s t o n e . 

T e c h n o l o g i c a l m o d i f i c a t i o n of the r aw m a t e r i a l r a n g e d f r o m the 
w o r k i n g of c o m p l e t e t r o u g h s in to the s u r f a c e of the s t o n e , to u s e 
of a c o n v e n i e n t l y shaped s l ab for g r i nd ing p u r p o s e s . 

The one whole m e t a t e , F . S. # 3 8 , was e n c o u n t e r e d a t f loor con tac t 
abou t 53 c m . be low s u r f a c e . A m a n o , F . S . #39 , was s i t t ing in 
the d e e p t r o u g h of t h i s m e t a t e . T h e s e two too l s w e r e l o c a t e d in 
the n o r t h w e s t q u a r t e r of the r o o m , nex t to a b u i l t - u p s t o r a g e a r e a . 
(See f i g u r e 5. ) 

S e v e r a l of the f r a g m e n t a r y s l a b s and m e t a t e s , F . S . #70 , F . S . #108, 
and F . S. #109, had b e e n r e u s e d a f t e r f r a g m e n t a t i o n a s wa l l c o n s t r u c 
t ion m a t e r i a l . 
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F i g u r e 4 . 

AZ U:12:5 (ASU) 
F . S . # ' s 38 and 39 
Mano & M e t a t e 
Sca le 1:4 

F O R M 

CROSS SECTION 
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F O R M 

F i g u r e 5. 

AZ U:12:7 (ASU) 
F . S . #14 
Ma no 
Sca le 1:2 

CROSS SECTION 

L O N G I T U D I N A L SECTION 
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Anvi l 

One anv i l was c o l l e c t e d a t t h i s s i t e . Th i s was an i r r e g u l a r l y shaped 
p iece of s a n d s t o n e with a f la t u s e s u r f a c e and b a s e . T h e r e i s p e c k 
ing , on one s ide on ly , o v e r the c e n t e r of the s t o n e . 

3 /4 G r o o v e Ax 

One t h r e e - q u a r t e r g r o o v e ax w a s found at t h i s s i t e . T h i s tool is m a d e 
f r o m g r e e n d i o r i t e , a n o n l o c a l r aw m a t e r i a l . 

The b a s a l p o r t i o n of t h i s ax i s b a t t e r e d , i nd i ca t i ng the t o o l ' s u s e a s 
a pounding i m p l e m e n t . A l a r g e f lake h a s b e e n r e m o v e d f r o m one 
s ide of the b l a d e . T h i s p r o b a b l y o c c u r r e d a c c i d e n t a l l y du r ing 
r e s h a r p e n i n g of the t oo l . 

AZ U:1Z:6 (ASU) 

Anvi l 

One anv i l was c o l l e c t e d f r o m the s u r f a c e of th i s u n e x c a v a t e d s i t e . 
T h i s tool w a s m a d e f r o m l o c a l l y a v a i l a b l e s a n d s t o n e . No a t t e m p t 
was m a d e to modi fy the f o r m of t h i s s t o n e , which h a s p a r a l l e l b a s e 
and u s e s u r f a c e s . P e c k i n g o c c u r r e d on only one s u r f a c e of t h i s 
s t o n e . T h i s use s u r f a c e i s v e r y s l igh t ly concave (a d e p r e s s i o n of 
. 2 c m . - . 3 c m . ). 

AZ U:12:7 (ASU) 

M a n o s 

Two m a n o f r a g m e n t s and one whole m a n o w e r e r e c o v e r e d f r o m th i s 
s i t e . The two f r a g m e n t s fit t o g e t h e r to f o r m one whole too l . 

The whole m a n o , F . S . #14, i s a f i n e - g r a i n e d s a n d s t o n e cobb le . 
T h e r e i s g r i n d i n g on b o t h ends of the s tone i n d i c a t i n g i t s u s e wi th 
a t r o u g h m e t a t e . Th i s cobble h a s b e e n modi f ied by u s e only and 
has b e e n u s e d on only one s u r f a c e . The u s e s u r f a c e and t op of 
t h i s s tone a r e rough ly p a r a l l e l , but the f o r m is qui te i r r e g u l a r . 
(See f i g u r e 5. ) 
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F . S . #1 and #2 a r e bo th f r a g m e n t s of one s a n d s t o n e m a n o . T o g e t h e r 
t h e y f o r m a whole t oo l . 

T h i s m a n o h a s only one u s e s u r f a c e . T h e r e is g r ind ing on bo th ends 
i n d i c a t i n g u s e with a t r o u g h m e t a t e . 

T h i s m a n o i s a c o n v e n i e n t l y shaped cobble modi f ied so l e ly by u s e . 
T h i s and the o t h e r m a n o found a t t h i s s i t e , F . S . #14, a r e unique 
a m o n g the m a n o s found a t t h e s e s i t e s t h a t w e r e used wi th t r o u g h 
m e t a t e s . T h e y a r e the only two with no t e c h n o l o g i c a l m o d i f i c a t i o n 
o t h e r than t h a t p r o d u c e d by u s e . 

M e t a t e s 

Two n e t h e r s t o n e s w e r e c o l l e c t e d f r o m th i s s i t e . One of t h e s e , 
F . S . #24 , i s a g r i n d i n g s lab m a d e f r o m f i n e - g r a i n e d s a n d s t o n e . 
T h e r e i s diffuse g r i n d i n g o v e r the e n t i r e s u r f a c e of the s l a b . T h i s 
s tone i s c o n v e n i e n t l y f lat and modi f ied so l e ly by u s e . The f o r m is 
qui te i r r e g u l a r . 

F . S . #30 i s a s h a l l o w , full t r o u g h m e t a t e . Th i s too l is m a d e f r o m 
l o c a l l y a v a i l a b l e f i n e - g r a i n e d g r a n i t e . The u s e s u r f a c e of th i s too l 
i s pecked r a t h e r t han g r o u n d . T h i s s u g g e s t s t h a t the tool was qu i te 
n e w , the t r o u g h having b e e n r e c e n t l y pecked in to the s u r f a c e of the 
b o u l d e r , o r t ha t the t r o u g h had b e e n v e r y r e c e n t l y s h a r p e n e d . 

P a l e t t e 

One pa l e t t e f r a g m e n t was e n c o u n t e r e d at AZ U:12:7 (ASU). Th is i s 
p a r t of a r i d g e d s l a b . The f la t g r i n d i n g s u r f a c e i s s i t ua t ed . 3 c m . 
be low th i s r i d g e . The p a l e t t e i s m a d e f r o m a v e r y f i n e - g r a i n e d 
s i l t s t o n e which i s a v a i l a b l e l o c a l l y . 

Red p i g m e n t r e m a i n e d on the g r i nd ing s u r f a c e of t h i s t oo l . (See 
f i g u r e 6. ) 

C o n c l u s i o n s 

It h a s b e e n a s s u m e d by s o m e i n v e s t i g a t o r s t ha t the e p h e m e r a l n a t u r e 
of s u r f i c i a l a r c h i t e c t u r a l and a r t i f a c t u a l r e m a i n s a t s o m e s i t e s i s 
i n d i c a t i v e of s e a s o n a l o r s p e c i a l - a c t i v i t y o c c u p a t i o n a t t h o s e s i t e s 
(Doyel , 1974:8 , 5 3 - 5 4 ) . It i s s u g g e s t e d t h a t s i n c e l a r g e s i t e s , 
" s o m e u p w a r d s of 50 r o o m s , " e x i s t e d c o n t e m p o r a n e o u s l y with 
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Figure 6. 

AZ U:12:7 (ASU) 
F . S . #20 
Pale t te fragment 
Scale 1:1 
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t h e s e s m a l l e r s i t e s , tha t the s m a l l e r s i t e s w e r e " s p e c i a l u s e or 
s e a s o n a l s i t e s s o m e h o w a s s o c i a t e d with the l a r g e r pueb los . . . " 
(Doyel , 1974:8). A l t e r n a t i v e l y , i t i s p o s s i b l e t ha t p e r m a n e n t l y 
occup ied s i t e s of the s a m e c u l t u r a l and t e m p o r a l a f f i l i a t ions m a y 
have v a r i e d g r e a t l y a s to s i z e and t o t a l a r t i f a c t i n v e n t o r y . 

What i s i m p o r t a n t i s not s h e e r n u m b e r s of r o o m s and a r t i f a c t s , but 
the n u m b e r s and t y p e s of a r t i f a c t s a v a i l a b l e to e a c h f a m i l y ( r e p r e 
sen t ed h e r e by i nd iv idua l h a b i t a t i o n uni t s ) a t the p a r t i c u l a r s i t e . 
E a c h f a m i l y uni t would need a c e r t a i n n u m b e r and a c e r t a i n v a r i e t y 
of t o o l s for s u b s i s t e n c e p u r p o s e s . At p e r m a n e n t l y occup ied s i t e s 
the n u m b e r and v a r i e t y of a r t i f a c t s would be the s a m e for e a c h 
f a m i l y o r h a b i t a t i o n uni t r e g a r d l e s s of the t o t a l n u m b e r of r o o m s 
o r a r t i f a c t s p r e s e n t . A l though the t o t a l n u m b e r of t oo l s and the 
n a t u r e of the a r t i f a c t i n v e n t o r y m a y dif fer at l a r g e s i t e s and s m a l l 
s i t e s , the n u m b e r and v a r i a b i l i t y of the too l i n v e n t o r y for e a c h 
h a b i t a t i o n uni t wi th in the s a m e s i t e o r b e t w e e n s i t e s of the s a m e 
t e m p o r a l and c u l t u r a l a f f i l i a t ions should be the s a m e if the s i t e s 
a r e occup ied y e a r - r o u n d . 

A h y p o t h e s i s t ha t p r e s e n t s t h i s concep t of the i n t e r r e l a t i o n s h i p of 
the a r t i f a c t i n v e n t o r y ( spec i f i c a l l y g round s tone too l s ) and the 
d e g r e e of p e r m a n e n c e of s i t e o c c u p a t i o n i s : If the g round s tone 
too l i n v e n t o r y for e a c h h a b i t a t i o n unit a t l a r g e and s m a l l s i t e s of 
the s a m e c u l t u r a l and t e m p o r a l a f f i l i a t ions i s the s a m e , then the 
s i t e s exh ib i t the s a m e d e g r e e of s e a s o n a l o r p e r m a n e n t occupa t i on . 

P e r s o n s occupy ing a p a r t i c u l a r s i t e on a y e a r - r o u n d b a s i s would 
need a m i n i m a l i n v e n t o r y of g round s tone too l s for s u b s i s t e n c e 
p u r p o s e s . S o u r c e s dea l ing with e t h n o g r a p h i c c u l t u r e s in the 
A m e r i c a n Sou thwes t e m p h a s i z e the i m p o r t a n c e of g round s tone 
i m p l e m e n t s , e s p e c i a l l y nae t a t e s and m a n o s , in the h o m e f u r n i s h i n g s 
of s e d e n t a r y , a g r i c u l t u r a l p e o p l e s . 

In a c o r n c u l t u r e . . . , w h e r e t h e i r v e r y life depended 
on t h e i r c r o p s , what was the m o s t i m p o r t a n t th ing in 
t h e i r h o m e s , if not t h e i r g r i nd ing s t o n e s ( B a r t l e t t 1933:3). 

On the f l o o r , a long one s ide of the r o o m , i s the m o s t 
i m p o r t a n t f u r n i t u r e of a l l - - t h r e e n a r r o w b i n s , m a d e of 
s tone s l a b s . Ins ide e a c h one i s a g r i nd ing s lab . . . . 
On the s t o n e s l ie the c y l i n d r i c a l m a n o s o r h a n d s t o n e s 
. . . wi th which the g r i nd ing i s done (Unde rh i l l 1946:85). 
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U n d e r h i l l (1946:85) i n d i c a t e s tha t two or t h r e e m e t a t e s ( o c c a s i o n a l l y 
m o r e ) and the a s s o c i a t e d m a n o s a r e b a s i c , n e c e s s a r y househo ld 
t oo l s for the W e s t e r n P u e b l o f a m i l y . 

T h e s e f i g u r e s a g r e e with t h o s e c i ted by B a r t l e t t (1933) fo r two p e r 
m a n e n t l y occup ied s i t e s e x c a v a t e d by the M u s e u m of N o r t h e r n A r i 
zona . One of t h e s e s i t e s , LA 1764, c o n s i s t e d of two r o o m s . Two 
m e a l i n g b i n s and s e v e n t r o u g h m e t a t e s w e r e e x c a v a t e d a t t h i s s i t e 
( B a r t l e t t 1933:7). T h i s a v e r a g e s to one m e a l i n g b in and 3 . 5 t r o u g h 
m e t a t e s for e a c h h a b i t a t i o n uni t . A n o t h e r s i t e , LA 1176, c o n s i s t e d 
of one r o o m . Two t r o u g h m e t a t e s w e r e e x c a v a t e d h e r e ( B a r t l e t t 
1933:11). T h e r e i s no da t a on n u m b e r s of m a n o s o r o t h e r g round 
s tone too l s found. 

How do t h e s e da ta c o m p a r e with the g round s tone i n v e n t o r y e x c a v a t e d 
a t the S u p e r i o r s i t e s ? T a b l e 1 p r e s e n t s the g round s tone too l s e x c a 
va ted a t the v a r i o u s s i t e s . (AZ U:1Z:6 (ASU) i s not inc luded s i n c e 
t h i s s i t e w a s s u r f a c e - c o l l e c t e d , not e x c a v a t e d . ) T a b l e 2 s u m m a r i z e s 
the n u m b e r s and v a r i a b i l i t y in the v a r i o u s s i t e i n v e n t o r i e s . Tab le 3 
i n d i c a t e s the n a t u r e of a r c h i t e c t u r a l f e a t u r e s at e a c h s i t e . 

If any of t h e s e s i t e s a r e p e r m a n e n t l y o c c u p i e d , one would expec t the 
g round s tone too l i n v e n t o r y a t tha t s i t e to be s i m i l a r in n u m b e r s to 
t h o s e i n v e n t o r i e s m e n t i o n e d by B a r t l e t t (1933) and U n d e r h i l l (1946). 

T h e r e a r e only two s i t e s of the five tha t have def in i te r o o m s t r u c t u r e s 
o r h a b i t a t i o n u n i t s . T h e s e a r e AZ U:12:2 (ASU) and AZ U:12:5 (ASU). 
T h e s e two s i t e s a l s o have the g r e a t e s t n u m b e r s and v a r i a b i l i t y in 
t h e i r g round s tone too l i n v e n t o r i e s . The n u m b e r of m e t a t e s p r e s e n t 
a t t h e s e two s i t e s i s s i m i l a r to the n u m b e r s s u g g e s t e d by U n d e r h i l l 
(1946) a s m i n i m a l for a p e r m a n e n t l y occup ied h a b i t a t i o n unit in the 
e t h n o g r a p h i c r e c o r d (two o r m o r e ) . T h e s e n u m b e r s a r e a l s o s i m i l a r 
to o r g r e a t e r t h a n the n u m b e r s of m e t a t e s found a t LA 1764 and 
LA 1176 ( B a r t l e t t 1933:7, 11). The o t h e r t h r e e s i t e s have one o r z e r o 
m e t a t e s in t h e i r g round s tone tool i n v e n t o r i e s . 

The da ta s u g g e s t tha t of t h e s e five s i t e s , AZ U:12:2 (ASU) and 
AZ U:12:5 (ASU) w e r e occup ied with a s i m i l a r d e g r e e of p e r m a n e n c e 
and t h a t t h e s e s i t e s would have b e e n occup ied for a g r e a t e r p r o p o r 
t ion of the y e a r t h a n any of the o t h e r t h r e e s i t e s e x c a v a t e d . 

The n u m b e r s of m e t a t e s p r e s e n t a t t h e s e two s i t e s would be s u g g e s t i v e 
of y e a r - r o u n d o c c u p a t i o n if one c o n s i d e r s e t h n o g r a p h i c and a r c h e o l o g i -
cal da t a f r o m o t h e r a r e a s in the Sou thwes t . H o w e v e r , it i s n e c e s s a r y 
to g a t h e r da t a on g round s tone i n v e n t o r i e s fo r a m u c h g r e a t e r r a n g e 
of s i t e s of t h i s s a m e t e m p o r a l / c u l t u r a l pe r iod b e f o r e any def ini te 
c o n c l u s i o n s can be m a d e . 
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Table 1 - Ground Stone Tool Inven to ry by Site 

i—• 
o 

Site 

U:12:2 

U:12:3 

U:12:4 

U:12:5 

U:12:7 

To ta l 

M a n o s / 
Rubbing Stones 

6 

0 

2 

3 

2 

13 

T r o u g h 
M e t a t e s 

7 

0 

0 

4 

1 

12 

Ind. M e t a t e s / 
S labs 

1 

0 

2 

4 

1 

8 

M o r t a r 

1 

0 

0 

0 

0 

1 

Ridged 
Slab 

1 

0 

0 

0 

0 

1 

A x 

0 

0 

1 

1 

0 

2 

Anvi l 

0 

0 

0 

1 

0 

1 

P a l e t t e 

0 

0 

0 

0 

1 

1 

Tota l 

16 

0 

5 

13 

5 

39 



T a b l e 2 - N u m b e r / V a r i e t y of Too l s by Site 

Site 

U:12:2 

U:12:3 

U:12:4 

U:12:5 

U:12:7 

T o t a l N u m b e r 
of Too l s 

16 

0 

5 

13 

5 

N u m b e r of T y p e s 

5 

0 

3 

5 

4 

T a b l e 3 - A r c h i t e c t u r a l F e a t u r e s by Site 

Site 

U:12:2 

U:12:3 

U:12:4 

U:12:5 

U:12:7 

R o o m s 

1 

0 

0 

1 

0 

R a m a d a s 

1 

0 

1 

0 

1 

T e r r a c e s 

0 

1 

0 

0 

0 
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I n t r o d u c t i o n 

The p o l y c h r o m e s h e r d s e x c a v a t e d to da te f r o m the S u p e r i o r s i t e 
(AZ U:1Z:Z (ASU)) have b e e n a n a l y z e d . The a n a l y s i s f o r m a t 
s e l e c t e d for u s e i s t a k e n f r o m G u i d e l i n e s : M u s e u m of N o r t h e r n 
A r i z o n a C e r a m i c S e r i e s (Smi th and L i p e , e d s . , 1973). A modi f i ed 
v e r s i o n of t h i s f o r m a t was u t i l i zed in a n a l y z i n g e a c h p o l y c h r o m e 
s h e r d of the 19Z which a r e p r e s e n t in the U:1Z:Z c o l l e c t i o n . The 
r e s u l t s ob ta ined a r e s u m m a r i z e d in the d e s c r i p t i o n which fo l l ows . 

D e s c r i p t i o n 

I. C o n s t r u c t i o n 

- - Coi led 

II. Finishing or Thinning 

--Scraped 

(In s o m e c a s e s , a s l igh t ly uneven c o n t o u r was found to 
o c c u r on one o r bo th s u r f a c e s of the s h e r d . ) 

C o m m e n t : Al though the t e c h n i q u e of m a n u f a c t u r e was o c c a s i o n a l l y 
diff icul t to d e t e r m i n e due to the s m a l l s i z e of the s h e r d , it was 
obv ious t h a t m o s t o r a l l of the s h e r d s w e r e m a d e u t i l i z ing the coi l 
and s c r a p e t e c h n i q u e . As was no ted , a few s h e r d s have s l igh t ly 
uneven s u r f a c e c o n t o u r s which a r e s u g g e s t i v e of the paddle and 
a n v i l t e c h n i q u e . H o w e v e r , it could not be e s t a b l i s h e d def in i t e ly 
t ha t any of t h e s e s h e r d s c a m e f r o m v e s s e l s which w e r e m a n u 
f a c t u r e d by th i s t e c h n i q u e . 

III. F i r i n g Method 

- - O x i d i z i n g a t m o s p h e r e 

( Ind ica ted by p a s t e c o l o r and s u r f a c e c o l o r s . ) 

C o m m e n t : The v e s s e l s f r o m which the s h e r d s c a m e w e r e not 
f i r e d in a pu re ox id iz ing a t m o s p h e r e . The b l a c k (o rgan ic ) paint 
would have d i s a p p e a r e d had th i s b e e n the c a s e . H o w e v e r , they 
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w e r e f i r ed in an a t m o s p h e r e which t ended t o w a r d an oxid iz ing 
s t a t e . T h i s i den t i f i c a t i on h a s b e e n c o n f i r m e d by A. E . D i t t e r t , 
J r . ( p e r s o n a l c o m m u n i c a t i o n ) . 

IV. P a s t e 

A. Clay 

- - R e s i d u a l 

C o m m e n t : Th i s i den t i f i c a t i on h a s b e e n c o n f i r m e d by D i t t e r t 
( p e r s o n a l c o m m u n i c a t i o n ) . 

B . Co lo r 

- - C o l o r n a m e s : r e d , r e d d i s h b r o w n , d a r k r e d d i s h 
b r o w n , l ight b r o w n , b r o w n , d a r k b r o w n 

C o m m e n t : The c o l o r t e r m s g iven u n d e r the " c o l o r n a m e s " 
head ing a r e co lo r v a l u e s a s s e e n by the a n a l y s t and a r e , 
t h e r e f o r e , i m p r e s s i o n i s t i c . In m o s t c a s e s , they m a t c h 
the c o l o r n a m e g iven for the c o r r e s p o n d i n g M u n s e l l va lue 
in the M u n s e l l Soil Co lo r C h a r t s . H o w e v e r , in s o m e c a s e s , 
they do not ( e . g . , in the M u n s e l l Soil Co lo r C h a r t s , the 
c o l o r n a m e " r e d d i s h ye l low" i s g iven fo r the va lue 5YR 6 / 6 , 
a s opposed to the n a m e " l igh t b r o w n " g iven for t h i s M u n s e l l 
va lue a b o v e ) . 

C. T e m p e r 

- - M e d i u m a m o u n t of s l igh t ly r o l l e d , v e r y fine to 
c o a r s e g r a i n e d m i x e d s t r e a m sand , inc lud ing q u a r t z , 
f e l s p a r , and o t h e r i gneous m a t e r i a l . 

( T e m p e r g r a i n s i ze s c a l e i s t a k e n f r o m Gifford , ed. , 
1953:6; v e r y f i n e - - . 25 m m o r l e s s , c o a r s e - - l . 0 m m 
to 2. 0 m m . ) 

C o m m e n t : Th i s i d e n t i f i c a t i o n h a s b e e n c o n f i r m e d by D i t t e r t 
( p e r s o n a l c o r n m u n i c a t i o n ) . 

D. T e x t u r e 

- - M e d i u m - s l igh t ly b locky 
- - C o a r s e - b locky 

C o m m e n t : Both cond i t ions a r e c o m m o n a m o n g the s h e r d s . 
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E. C a r b o n S t r e a k 

- - P r e s e n t - t h i c k ( m o r e t h a n half the t h i c k n e s s of the 
s h e r d wal l ) 

- - P r e s e n t - m e d i u m t h i c k n e s s (half the t h i c k n e s s of 
the s h e r d wall) 

- - P r e s e n t - t h in ( l e s s t h a n half the t h i c k n e s s of the 
s h e r d wall) 

- - F a i n t l y p r e s e n t 
- - A b s e n t 

C o m m e n t : The m o s t c o m m o n l y o b s e r v e d condi t ion a m o n g 
the s h e r d s i s the p r e s e n c e of a t h i c k c a r b o n s t r e a k . 

V. S u r f a c e 

A. C o l o r s 

- - R e d , l ight r e d d i s h b r o w n , r e d d i s h b r o w n , d a r k 
r e d d i s h b r o w n , o r b r o w n s l i p : 

- - C o l o r n a m e s : - - M u n s e l l v a l u e s : F r e q . 

l ight r ed 
r ed 

l ight r e d d i s h b r o w n 

10 R 6 /6 1 
10 R 5. 5 /8 2 
10 R 5. 5/6 2 
10 R 5/6 15 
10 R 4. 5 /8 4 
10 R 4 . 5 / 6 12 
10 R 4 / 6 5 
2. 5 YR 6/6 2 
2 . 5 YR 6 / 6 - 5 / 6 1 
2 . 5 YR 5. 5 /8 1 
2 . 5 YR 5. 5 /6 4 
2. 5 YR 5/6 33 
2. 5 YR 5/5 1 
2. 5 YR 4 / 8 2 
2. 5 YR 4 / 6 6 
2. 5 YR 4. 5 /4 3 
2. 5 YR 4 / 4 5 
2. 5 YR 6 / 4 1 
5 YR 6 / 4 3 
5 YR 5. 5 /6 1 
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- - C o l o r n a m e s : 

r e d d i s h b r o w n 

d a r k r e d d i s h b r o w n 

b r o w n 

- - M u n s e l l v a l u e s : F r e q . : 

2. 5 YR 5. 5 /4 1 
2. 5 YR 5 /4 8 
2. 5 YR 4 / 4 - 4 / 2 1 
5 YR 6 / 4 - 5 / 4 1 
5 YR 6. 5 /4 1 
5 YR 5. 5 /4 2 
5 YR 5/4 8 
5 YR 5. 5 /3 1 
5 YR 5 /3 6 
5 YR 4 / 4 - 4 / 3 1 
5 YR 4 / 3 2 
5 YR 4 / 3 - 4 / 2 1 
2. 5 YR 3 /4 1 
5 YR 3/2 1 
7. 5 YR 5/6 1 
7. 5 YR 6. 5 /4 2 
7. 5 YR 6 /4 9 
7. 5 YR 5. 5 /4 3 
7. 5 YR 5 /4 5 
7. 5 YR 5. 5 /2 1 

10 YR 7/3 1 
10 YR 6. 5 /3 1 
10 YR 6 /4 2 
10 YR 6 /3 14 
10 YR 5. 5 /3 6 
10 YR 5/3 2 
10 YR 5/2 3 
10 YR 5 / 2 - 4 / 2 1 
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- - W h i t e , g r a y , o r d a r k g r a y s l i p : 

- - C o l o r n a m e s : - - M u n s e l l v a l u e s : F r e q . : 

whi te 10 YR 8/3 3 

10 YR 8 / 3 - 8 / 2 2 
10 YR 8 / 2 . 5 3 
10 YR 8/2 125 
10 YR 8 / 2 - 8 / 1 3 
10 YR 8 /1 . 5 7 
10 YR 8/1 3 
10 YR 7 . 5 / 3 1 
10 YR 7. 5/1 1 
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- - C o l o r n a m e s : - - M u n s e l l v a l u e s : F r e q . : 

g r a y 10 YR 7/2 2 
10 YR 7/1 3 
10 YR 6. 5 /2 1 
10 YR 6. 5/1 7 
10 YR 6 /2 2 
10 YR 6 / 1 . 5 1 
10 YR 6/1 4 
10 YR 5. 5 /6 1 
10 YR 5. 5/1 8 
10 YR 5/1 5 
N 7. 5 1 
N 5. 5 2 
N 5 2 

d a r k g r a y 10 YR 4/1 2 

- - B l a c k pa in t : 

b l a c k N 4 4 
N 4 - 3 2 
N 3. 5 1 
N 3 175 
N 2 . 5 1 

C o m m e n t : A s w a s noted above in r e l a t i o n pas t e co lo r 
v a l u e s , the c o l o r n a m e s a s s i g n e d i m p r e s s i o n i s t i c l y by 
the a n a l y s t m a y o r m a y not m a t c h t h o s e g iven in the 
M u n s e l l Soi l Co lo r C h a r t s for c o r r e s p o n d i n g M u n s e l l 
v a l u e s . 

The f r e q u e n c y f i g u r e s g iven above r e p r e s e n t the n u m b e r 
of s h e r d s on which e a c h c o l o r va lue o c c u r r e d . The to t a l 
n u m b e r of p o l y c h r o m e s h e r d s e x c a v a t e d to da te i s 192. 
H o w e v e r , the f r e q u e n c y t o t a l s for e a c h c o l o r c a t e g o r y wi l l 
not n e c e s s a r i l y e q u a l 192 due t o : (1) the a b s e n c e of c e r t a i n 
c o l o r c a t e g o r i e s f r o m c e r t a i n s h e r d s , and (2) the p r e s e n c e 
of m o r e t h a n one co lo r va lue for c e r t a i n c o l o r c a t e g o r i e s 
on c e r t a i n s h e r d s . 

It i s i n t e r e s t i n g to note the r a n g e of v a r i a t i o n in co lo r 
v a l u e s , e s p e c i a l l y in the red to b r o w n c a t e g o r y . As i s 
i n d i c a t e d by the f r e q u e n c y f i g u r e s , the m o s t p r e f e r r e d 



c o l o r c o m b i n a t i o n a p p e a r s to have b e e n : r e d - - 2 . 5YR 5 / 6 ; 
wh i t e - -10YR 8 / 2 ; and b l a c k - - N 3 . H o w e v e r , e a c h c o l o r 
c a t e g o r y h a s a n u m b e r of a l t e r n a t i v e co lo r v a l u e s in a d d i 
t ion to what a p p e a r to be the p r e f e r r e d v a l u e s : red to 
b r o w n - - 4 7 ; whi te to d a r k g r a y - - 2 2 ; and b l a c k - - 4 . The 
s i gn i f i c ance of t h i s r a n g e of v a r i a t i o n , if any , r e m a i n s 
to be d e t e r m i n e d . 

B . F i r i n g Clouds 

- - A b s e n t 
- - P r e s e n t 

C o m m e n t : F i r e c louds w e r e o b s e r v e d on only a few of the 
s h e r d s . 

C. Soot ing 

- - A b s e n t 

C o m m e n t : Sooting was not o b s e r v e d on any of the s h e r d s . 

D. F i n i s h 

I n t e r i o r : 
- - S m o o t h ; p o l i s h e d - - s t r i a t i o n s v i s i b l e 
- - S m o o t h ; po l i shed ( ? ) - - s t r i a t i o n s v i s i b l e on s o m e 

p o r t i o n s of the s h e r d , but not on o t h e r s (1 s h e r d only) 
- - S l i g h t l y g r i t t y ; u n p o l i s h e d (1 s h e r d only) 

E x t e r i o r : 
- - S m o o t h ; p o l i s h e d - - s t r i a t i o n s v i s i b l e 
- - S l i g h t l y g r a n u l a r ; unpo l i shed (1 s h e r d only) 
- - N o t d e t e r m i n a b l e - - e roded 

C o m m e n t : The s h e r d s exh ib i t ed a h igh d e g r e e of u n i f o r m i t y 
in e v i d e n c e of s u r f a c e f i n i sh ing . 

E . S l ip 

( F o r the M u n s e l l v a l u e s for the co lo r n a m e s used be low , 
see V . A . a b o v e . ) 
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I n t e r i o r : 
- - W h i t e ; t h i c k - - c r a z e d 
- - W h i t e ; m e d i u m t h i c k n e s s - - c r a z e d 
- - W h i t e ; m e d i u m t h i c k n e s s - - s l i g h t l y c r a z e d 
- - W h i t e ; m e d i u m t h i c k n e s s - - u n c r a z e d 
- - G r a y ; t h i c k - - c r a z e d 
- - G r a y ; t h i c k - - s l i g h t l y c r a z e d 
- - G r a y ; m e d i u m t h i c k n e s s - - c r a z e d 
- - G r a y ; m e d i u m t h i c k n e s s - - u n c r a z e d 
- - D a r k g r a y ; m e d i u m t h i c k n e s s - - s l i g h t l y c r a z e d 
- - W h i t e to d a r k g r a y s l i p a b s e n t 
- - B r o w n ; th in 

C o m m e n t : The m o s t c o m m o n l y o b s e r v e d condi t ion i s a 
t h i ck whi te (10YR 8/2) s l i p which i s c r a z e d . 

E x t e r i o r : 
- - R e d ; th in 
- - B r o w n ; th in 
- - R e d d i s h b r o w n ; th in 
- - L i g h t r e d d i s h b r o w n ; th in 
- - D a r k r e d d i s h b r o w n ; th in 
- - B r o w n ; v e r y th in 
- - B r o w n to r e d ; th in 
- - R e d ; th in ; and wh i t e ; t h i c k - - c r a z e d 
- - R e d ; th in ; and wh i t e ; th in 
- - W h i t e ; t h i c k - - c r a z e d 
- - W h i t e ; m e d i u m t h i c k n e s s - - u n c r a z e d 
- - G r a y ; m e d i u m t h i c k n e s s - - u n c r a z e d 

C o m m e n t : The m o s t c o m m o n l y o b s e r v e d condi t ion is a 
th in r ed (2. 5 YR 5 / 6 ; 10R 5/6) o r b r o w n (10YR 6/3) s l i p . 

VI. Shape 

A. G e n e r a l T e r m s 

- - B o w l (? ) (6 s h e r d s a r e i n d i c a t i v e of th i s s h a p e . ) 
- - J a r ( 9 ) (1 s h e r d i s i n d i c a t i v e of t h i s shape) 
- - N o t d e t e r m i n a b l e (185 s h e r d s ) 

C o m m e n t : Defini te shape i d e n t i f i c a t i o n s cannot be m a d e 
b e c a u s e no r e c o n s t r u c t a b l e v e s s e l s a r e p r e s e n t in the 
p o l y c h r o m e s h e r d c o l l e c t i o n e x c a v a t e d to d a t e . 
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B . P o i n t s 

(See d r a w i n g s u n d e r D below) 

C. S t r u c t u r a l C l a s s 

- - I n d e p e n d e n t r e s t r i c t e d (?) (4 s h e r d s a r e i n d i c a t i v e 
of t h i s s t r u c t u r a l c l a s s . ) 

- - S i m p l e r e s t r i c t e d (?) (3 s h e r d s a r e i n d i c a t i v e of th i s 
s t r u c t u r a l c l a s s . ) 

- - N o t d e t e r m i n a b l e (185 s h e r d s ) 

C o m m e n t : S t r u c t u r a l c l a s s i d e n t i f i c a t i o n s cannot be m a d e 
with c e r t a i n t y due to the a b s e n c e of r e c o n s t r u c t a b l e v e s s e l s 
in the p o l y c h r o m e s h e r d c o l l e c t i o n e x c a v a t e d to d a t e . 

D . V e s s e l P r o f i l e 

(See d r a w i n g s ) 
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( V e s s e l p rof i le - - d e t e r m i n a b l e for 6 s h e r d s ! 
- -Not d e t e r m i n a b l e (186 s h e r d s ) 

C o m m e n t : V e s s e l p rof i le could not be d e t e r m i n e d for one 
of the s e v e n s h e r d s for which shape in g e n e r a l t e r m s and 
s t r u c t u r a l c l a s s w e r e i d e n t i f i a b l e . 

E . R i m P r o f i l e 

(See d r a w i n g s below) 

- - N o t d e t e r m i n a b l e (157 body s h e r d s ) 

-119-



C o m m e n t : T h i r t y - f i v e r i m s h e r d s a r e p r e s e n t in the c o l 
l e c t i o n of p o l y c h r o m e s h e r d s e x c a v a t e d to d a t e . N u m e r i c a l 
o r a l p h a b e t i c a l f o r m u l a e a r e not u sed f o r the r i m p ro f i l e s 
a s p e r the i n s t r u c t i o n s for the a n a l y s i s f o r m a t (Smith and 
L i p e , e d s . , 1973:6). 

VII . M e a s u r e m e n t s 

A. Wal l T h i c k n e s s 

- - R a n g e a v e r a g e (in m i l l i m e t e r s ) : 

3 ( cons tan t ) 
3 - 3 . 5 
3-4 
3-5 
3 - 5 . 5 
3 . Z 5 - 3 . 5 
3 . 5 (cons tan t ) 
3 . 5-4 
3. 5-6 
4 (cons tan t ) 
4 - 4 . 5 
4 -5 
4 -6 
4. 5 ( cons tan t ) 
4. 5-5 
4 . 5 - 5 . 5 
4 . 5-7 
5 (cons tan t ) 
5 - 5 . 5 
5-6 
5 -7 
5. 5-6 
5. 75 (cons tan t ) 
6 (cons tan t ) 
6 - 6 . 5 
6-7 
6. 5 -7 

C o m m e n t : The " c o n s t a n t " d e s i g n a t i o n u t i l i zed above indi
c a t e s tha t the s h e r d wal l t h i c k n e s s d o e s not v a r y . 
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M e a s u r e m e n t s a r e not ca l l ed for in the a n a l y s i s f o r m a t 
s e l e c t e d for u s e (Smith and L i p e , e d s . , 1973). H o w e v e r , 
o t h e r a u t h o r i t i e s ( e . g . , Gif ford , ed . , 1953:41 i n d i c a t e 
t ha t t hey should be r e c o r d e d when p o s s i b l e . 

B . O t h e r M e a s u r e m e n t s 

- - N o t d e t e r m i n a b l e (al l s h e r d s ) 

C o m m e n t : Al l of the p o l y c h r o m e s h e r d s a r e f r a g m e n t a r y 
to the ex t en t tha t no o t h e r m e a s u r e m e n t s excep t wal l th ick
n e s s could be ob t a ined . 

VIII. D e c o r a t i o n 

A. S u r f a c e s and A r e a s T r e a t e d 

( F o r the M u n s e l l v a l u e s for the c o l o r n a m e s used be low , 
see V . A . a b o v e . ) 

I n t e r i o r : 
- - B l a c k paint on white s l i p 
- - B l a c k pa in t on g r a y s l i p 
- - B l a c k paint on d a r k g r a y s l i p 
- - B l a c k paint - white to d a r k g r a y s l i p a b s e n t 
- - W h i t e s l i p - b l a c k paint a b s e n t 
- -B rown s l i p 

C o m m e n t : The m o s t c o m m o n l y o b s e r v e d condi t ion i s 
b l a c k (N 3) pa in t on a whi te (10YR 8/2) s l i p . In c a s e s in 
which e i t h e r the b l a c k paint o r the whi te to d a r k g r a y 
s l i p i s a b s e n t , b r e a k a g e is undoub ted ly r e s p o n s i b l e for 
c a u s i n g the a l t e r a t i o n f r o m the m o r e c o m m o n l y o b s e r v e d 
p a t t e r n (b lack on white to d a r k g r a y ) . 

E x t e r i o r : 
- - R e d s l i p 
- - B r o w n s l i p 
- - R e d d i s h b r o w n s l i p 
- - L i g h t r e d d i s h b r o w n s l i p 
- - D a r k r e d d i s h b r o w n s l i p 
- - R e d s l i p and b l a c k paint on whi te s l i p 
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- - B l a c k paint on whi te s l i p 
- - B l a c k paint on g r a y s l i p 
- - B l a c k paint on r e d s l i p 
- - R e d d i s h b r o w n s l i p and whi te s l i p 
- - B r o w n s l i p and b l a c k paint on white s l i p 

C o m m e n t : The m o s t c o m m o n l y o b s e r v e d condi t ion i s a 
r e d (2. 5YR 5 / 6 ; 10R 5/6) o r b r o w n (10YR 6/3) s l i p . 

B . P i g m e n t s 

- - I r o n : r e d , b r o w n , r e d d i s h b r o w n , l ight r e d d i s h 
b r o w n , and d a r k r e d d i s h b r o w n 

- - K a o l i n : w h i t e , g r a y , and d a r k g r a y 
- - C a r b o n : b l a c k 

C. C o l o r s 

F o r c o l o r n a m e s , s e e VIII . A. a b o v e ; fo r M u n s e l l v a l u e s , 
s ee V. A . a b o v e . 

D. P e r m a n e n c e 

- - P a i n t and s l i p s - non- fug i t ive 

E . T e c h n i q u e of A p p l i c a t i o n 

- - B r u s h i n g 

- - N o t d e t e r m i n a b l e - b l a c k pa in t a b s e n t 

F . P o l i s h i n g O v e r P a i n t 

- - P r e s e n t 
- - A b s e n t (1 s h e r d ) 
- - N o t d e t e r m i n a b l e - b l a c k paint a b s e n t 

G. D e s i g n s 

1. A r e a s T r e a t e d 

- - I n t e r i o r 
- - I n t e r i o r and e x t e r i o r 
- - E x t e r i o r 

•122 



C o m m e n t : The m o s t c o m m o n l y o b s e r v e d condi t ion 
i s d e s i g n pa in t ing on the i n t e r i o r . 

2. Subd iv i s ion of A r e a s 

- - N o t d e t e r m i n a b l e (al l s h e r d s ) 

C o m m e n t : A l l of the p o l y c h r o m e s h e r d s e x c a v a t e d to 
da t e a r e f r a g m e n t a r y to the ex ten t t h a t it was not 
p o s s i b l e to m a k e th i s d e t e r m i n a t i o n . In g e n e r a l , a 
whole o r r e c o n s t r u c t e d v e s s e l o r the m a j o r po r t ion 
of a v e s s e l i s r e q u i r e d in o r d e r to o b s e r v e s u b d i v i s i o n 
of a r e a s . 

3. S y m m e t r y 

- - N o t d e t e r m i n a b l e (al l s h e r d s ) 

C o m m e n t : The c o m m e n t s m a d e above with r e g a r d to 
s u b d i v i s i o n of a r e a s (VIII. G. 2. ) a l s o app ly to the 
o b s e r v a t i o n of s y m m e t r y for t h i s s h e r d co l l ec t i on . 

4. B a l a n c e 

- - P o s i t i v e 
- - N e g a t i v e ( some s h e r d s with paint ing on the e x t e r i o r ) 
- - N o t d e t e r m i n a b l e - b l a c k paint a b s e n t 
- - N o t d e t e r m i n a b l e - whi te s l i p a b s e n t 

C o m m e n t : The m o s t c o m m o n l y o b s e r v e d condi t ion a m o n g 
the s h e r d s i s pos i t ive b l a c k o v e r whi te d e s i g n paint ing 
on the i n t e r i o r . The o t h e r c u l t u r a l l y p r o d u c e d condi t ion 
l i s t e d above (nega t ive) i s r a r e . 

5. P a t t e r n i n g 

(See the i l l u s t r a t i o n s a t the end of the r e p o r t fo r r e p r e 
s e n t a t i o n s of the m o r e c o m p l e x f o r m s of p a t t e r n i n g 
o b s e r v e d on c e r t a i n s h e r d s . ) 

On v a r i o u s r i m s h e r d s : 
- - M e d i u m l ine at r i m 
- - W i d e l ine a t r i m 
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- - B r o a d l ine a t r i m 
- - V e r y b r o a d l ine a t r i m 
- - B r o a d l ine s l igh t ly be low r i m 
- - T h i n l ine at r i m ; be low which i s wide open band 
- - M e d i u m l ine a t r i m ; be low which i s wide open 

band 
- - V e r y b r o a d l ine a t r i m ; be low which i s wide 

open band 
- - M e d i u m l ine a t r i m ; be low which i s th in open band ; 

be low which i s fine l ine 
- - M e d i u m l ine a t r i m ; be low which i s fine open band ; 

be low which i s th in l ine 
- - W i d e l ine a t r i m ; be low which i s wide open b a n d ; 

be low which i s m e d i u m l ine 
- - T a p e r e d m e d i u m l ine a t r i m ; be low which i s 

s l an t ed open band 
- - N o t d e t e r m i n a b l e - due to f r a g m e n t a r y s t a t e 

(many s h e r d s ) 
- - N o t d e t e r m i n a b l e - b l a c k paint a b s e n t 
- - N o t d e t e r m i n a b l e - whi te s l i p a b s e n t 

( L i n e / o p e n band width s c a l e i s t a k e n f r o m Gifford, 
ed . , 1953:6; v e r y f i n e - - l m m or l e s s , f i n e - - l to 
3 m m , t h i n - - 3 to 6 m m , m e d i u m - - 6 to 10 m m , 
w ide - -10 to 15 m m , b r o a d - - 1 5 to 20 m m , and v e r y 
b r o a d - - 2 0 m m o r m o r e . ) 

C o m m e n t : M o s t of the p a t t e r n s l i s t e d above w e r e 
o b s e r v e d to o c c u r on one r i m s h e r d only o r , at m o s t , 
on two or t h r e e . E a c h p a t t e r n i l l u s t r a t e d a t the end 
of the r e p o r t was found to be p r e s e n t on a s ingle 
s h e r d only . A s th i s i n d i c a t e s , only a l i m i t e d n u m b e r 
of p a t t e r n s can be o b s e r v e d on the s h e r d s . F o r the 
m o s t p a r t , the s h e r d s a r e f r a g m e n t a r y to the ex ten t 
t ha t p a t t e r n i n g cannot be o b s e r v e d . 

It should be noted tha t a m o n g the p a t t e r n s o b s e r v a b l e , 
the full r a n g e of p a t t e r n i n g u s u a l l y a s s o c i a t e d with 
Gi la p o l y c h r o m e d o e s not a p p e a r to be p r e s e n t . The 
f r a g m e n t a r y s t a t e of the s h e r d s and the fac t t ha t only 
a p o r t i o n of the s i t e h a s b e e n e x c a v a t e d m a y be f a c t o r s 
in r e d u c i n g the r a n g e of p a t t e r n i n g o b s e r v a b l e in t h i s 
c o l l e c t i o n . H o w e v e r , a s wi l l be d i s c u s s e d f u r t h e r l a t e r , 
a c u l t u r a l f a c t o r m a y a l s o be s u g g e s t e d . 
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6. E l e m e n t s and Motifs 

E l e m e n t s : 
- - L i n e s : v e r y f ine , f ine , t h in , m e d i u m , w ide , 

b r o a d , v e r y b r o a d ( l ines a r e f r e q u e n t l y p r e s e n t ) 
- - O p e n b a n d s : v e r y f i ne , f ine , th in , m e d i u m , w ide , 

b r o a d , v e r y b r o a d (open b a n d s a r e f r e q u e n t l y 
p r e s e n t ) 

- - P e n d a n t s a w t e e t h ( o c c a s i o n a l l y p r e s e n t ) 
- -So l id t r i a n g l e s ( o c c a s i o n a l l y p r e s e n t ) 
- - S t e p p e d t r i a n g l e s ? ( o c c a s i o n a l l y p r e s e n t ) 
- - S t e p p e d l i n e s ? ( o c c a s i o n a l l y p r e s e n t ) 
- - S o l i d r e c t a n g l e s ( o c c a s i o n a l l y p r e s e n t ) 
- - D o t s ( o c c a s i o n a l l y p r e s e n t ) 
- - O p e n r e c t a n g l e s ? 
- - P e n d a n t so l id r e c t a n g l e s 
- - T a p e r e d m e d i u m l ine 
- - T a p e r e d b r o a d l ine 
- - T a p e r e d fine to m e d i u m open band 
- - T a p e r e d m e d i u m to wide open band 
- - T i c k i n g 
- - H o o k 
- - O p e n t r i a n g l e 
- -Ha l f t e r r a c e ? 
- - M e d i u m to wide t e r r a c e d l ine 
- - N o t d e t e r m i n a b l e - due to f r a g m e n t a r y s t a t e 

(many s h e r d s ) 
- - N o t d e t e r m i n a b l e - b l a c k paint a b s e n t 
- - N o t d e t e r m i n a b l e - whi te s l i p a b s e n t 

(Same l i n e / o p e n band width s c a l e u s e d . ) 

M o t i f s : 
- - H a t c h i n g ? ( f requen t ly p r e s e n t ) 
- - L i n e s ( v a r i o u s wid ths) with pendant s a w t e e t h 

( o c c a s i o n a l l y p r e s e n t ) 
- - F r i n g e d l i n e s ? ( o c c a s i o n a l l y p r e s e n t ) 
- - D i a g o n a l ha t ch ing ? ( o c c a s i o n a l l y p r e s e n t ) 
- - S o l i d t r i a n g l e s wi th pendant s a w t e e t h ( o c c a s i o n a l l y 

p r e s e n t ) 
- - H a t c h e d t r i a n g l e s (?) ( o c c a s i o n a l l y p r e s e n t ) 
- - T i c k e d l i n e s f o r m i n g r e c t a n g l e 
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- - S o l i d r e c t a n g l e s wi th e x t e r i o r t i ck ing ? 
- - L i n e b r e a k s ? 
- - T a p e r e d m e d i u m l ine wi th pendant s a w t e e t h on 

bo th s i d e s 
- - H a t c h e d r e c t a n g l e with pendant s a w t e e t h 
- - H a t c h e d t r i a n g l e with hook 
- - S o l i d r e c t a n g l e with pendant r e c t a n g l e s 
- - H a t c h e d c i r c l e ? 
- - C h e c k e r b o a r d ? 
- - N o t d e t e r m i n a b l e - due to f r a g m e n t a r y s t a t e 

(many s h e r d s ) 
- - N o t d e t e r m i n a b l e - b l a c k paint a b s e n t 
- - N o t d e t e r m i n a b l e - whi te s l i p a b s e n t 

C o m m e n t : A q u e s t i o n m a r k fol lowing an e l e m e n t o r 
motif l i s t e d above i n d i c a t e s tha t the c o m p l e t e e l e m e n t 
o r mot i f i s not a c t u a l l y o b s e r v a b l e , but tha t i t s 
p r e s e n c e i s s u g g e s t e d by the p o r t i o n of the d e s i g n 
v i s i b l e on the s h e r d . A q u e s t i o n m a r k in p a r e n t h e s e s 
i n d i c a t e s tha t in s o m e c a s e s the e l e m e n t o r motif i s 
not a c t u a l l y o b s e r v a b l e , while in o t h e r c a s e s it i s . 

It wi l l be noted tha t a n u m b e r of the e l e m e n t s and 
m o t i f s l i s t e d a r e not i n d i c a t e d to be e i t h e r f r e q u e n t l y 
o r o c c a s i o n a l l y p r e s e n t . T h e s e e l e m e n t s o r mo t i f s 
w e r e found to be p r e s e n t on a few s h e r d s at m o s t , 
and u s u a l l y on one s h e r d only . L i n e s , open b a n d s , 
and i n d i c a t i o n s of ha t ch ing a r e the only d e s i g n f e a t u r e s 
o b s e r v e d to be p r e s e n t f r e q u e n t l y . In m a n y c a s e s , the 
n a t u r e of d e s i g n f e a t u r e s was not d e t e r m i n a b l e due to 
the f r a g m e n t a r y s t a t e of the s h e r d s . 

A s w a s the c a s e with p a t t e r n i n g , the full r ange of e l e 
m e n t s and m o t i f s u s u a l l y a s s o c i a t e d with Gi la po ly
c h r o m e does not a p p e a r to be r e p r e s e n t e d in t h i s 
s h e r d c o l l e c t i o n . P o s s i b l e r e a s o n s for t h i s wi l l be 
c o n s i d e r e d in the i n t e r p r e t i v e s e c t i o n which fo l l ows . 
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P r e l i m i n a r y I n t e r p r e t a t i o n s 

The p o l y c h r o m e s h e r d s e x c a v a t e d to da te f r o m the S u p e r i o r s i te 
c o n f o r m in g e n e r a l t e r m s to a c c e p t e d type d e s c r i p t i o n s for Gi la 
p o l y c h r o m e ( e . g . , Col ton and H a r g r a v e , 1937; H a u r y , 1945). 
The only i n d i c a t e d a n o m a l y of the s h e r d c o l l e c t i o n i s the a p p a r e n t 
r e d u c t i o n in the r a n g e of d e s i g n f e a t u r e s and p a t t e r n s p r e s e n t in 
r e l a t i o n to the full r a n g e u s u a l l y a s s o c i a t e d with Gi la p o l y c h r o m e . 
E l e m e n t s and m o t i f s g e n e r a l l y found to o c c u r on Gi la p o l y c h r o m e 
p o t t e r y which a r e a b s e n t o r a r e only m i n i m a l l y p r e s e n t on the 
U:12:2 p o l y c h r o m e s h e r d s i n c l u d e : s e v e r a l t y p e s of t r i a n g l e s , 
such a s so l id t r i a n g l e s with a c i r c u l a r open s p a c e in the c e n t e r ; 
s c r o l l s ; k e y s ; a wide v a r i e t y of t e r r a c e d o r s t epped e l e m e n t s ; 
and the " b i r d w ing" motif (Col ton and H a r g r a v e , 1937:89; H a u r y , 
1945 :77-78) . The s i t u a t i o n i s the s a m e for p a t t e r n i n g . Many of 
the p a t t e r n s r e c o r d e d for Gi la p o l y c h r o m e (see e . g . , H a u r y , 
1945:71-77) a r e not r e p r e s e n t e d in the U:12:2 p o l y c h r o m e c o l l e c t i o n . 

T h e r e a r e s e v e r a l p o s s i b l e r e a s o n s for th i s f inding. Two have 
b e e n m e n t i o n e d p r e v i o u s l y . F i r s t , the f r a g m e n t a r y s t a t e of the 
U:12:2 p o l y c h r o m e s h e r d s m a y p r e c l u d e o b s e r v a t i o n of the full 
r a n g e of d e s i g n f e a t u r e s wh ich w e r e a c t u a l l y p r e s e n t on the v e s 
s e l s when they w e r e p r o d u c e d and u s e d . Second , t h e r e i s the 
fac t t ha t only a p o r t i o n of the s i t e has b e e n e x c a v a t e d , so tha t 
only a p a r t i a l c o l l e c t i o n of p o l y c h r o m e p o t t e r y has b e e n a v a i l a b l e 
for a n a l y s i s . When the e n t i r e c o l l e c t i o n i s a n a l y z e d , the full 
r a n g e of Gi la p o l y c h r o m e d e s i g n f e a t u r e s and p a t t e r n s m a y be 
o b s e r v e d . A l t e r n a t i v e l y , if t h e r e i s a c t u a l l y a r e d u c e d r a n g e of 
d e s i g n f e a t u r e s and p a t t e r n s on the U:12:2 p o l y c h r o m e , one 
po ten t i a l c u l t u r a l o r b e h a v i o r a l e x p l a n a t i o n which i s s u g g e s t e d 
i s t ha t t h i s p o t t e r y r e p r e s e n t s a d i s t i n c t , l o c a l l y p roduced v a r i e t y 
of Gi la p o l y c h r o m e . T h i s could be of i n t e r e s t in the deba t e o v e r 
c u l t u r a l a s s o c i a t i o n s in the a r e a , e s p e c i a l l y s i n c e C a s a G r a n d e 
R e d - o n - b u f f is a l s o found at the s i t e . 

Of t h e s e t h r e e po t en t i a l e x p l a n a t i o n s for the o b s e r v a t i o n s ind ica t ing 
tha t a r e d u c e d r a n g e of d e s i g n f e a t u r e s and p a t t e r n s is a c h a r a c t e r 
i s t i c of the U:12:2 p o l y c h r o m e , the t h i r d s e e m s the m o s t l ike ly a t 
p r e s e n t . H o w e v e r , an a t t e m p t to r e s o l v e the q u e s t i o n m o r e con
c l u s i v e l y wil l have to wai t unt i l the r e m a i n d e r of the m a t e r i a l a t 
the s i t e h a s b e e n e x c a v a t e d and a n a l y z e d . 
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The s i ze of the U:12:2 p o l y c h r o m e s h e r d c o l l e c t i o n to da te (192 
s h e r d s ) m a y a l s o be of i n t e r e s t . Al though e x a c t f i g u r e s a r e not 
yet a v a i l a b l e , i t a p p e a r s tha t p o l y c h r o m e s h e r d s m a y be found to 
cons t i t u t e a s ign i f i can t p e r c e n t a g e of the t o t a l c e r a m i c i n v e n t o r y 
of the s i t e , p rov id ing tha t the l e v e l of o c c u r r e n c e e n c o u n t e r e d to 
da te does not d e c l i n e d r a s t i c a l l y a s the e x c a v a t i o n c o n t i n u e s . It 
can be a r g u e d tha t t h i s f inding would be s u g g e s t i v e of one of two 
p h e n o m e n a . E i t h e r the p o l y c h r o m e p o t t e r y was m a n u f a c t u r e d at 
the s i t e , a s m a y a l s o be s u g g e s t e d by the ev idence r e f e r r e d to 
p r e v i o u s l y , o r i t was b r o u g h t t h e r e in s ign i f i can t a m o u n t s . 

It h a s b e e n s u g g e s t e d r e c e n t l y tha t s i t e s of the U:12:2 type in t h i s 
a r e a a r e r e p r e s e n t a t i v e of s p e c i a l u s e or s e a s o n a l o c c u p a t i o n 
(Doyel , 1974). If t h e r e was e v i d e n c e tha t a s ign i f i can t a m o u n t of 
p o l y c h r o m e p o t t e r y was e i t h e r m a n u f a c t u r e d at such s i t e s o r was 
b r o u g h t to t h e m , i t would have to be c o n s i d e r e d in r e l a t i o n to the 
h y p o t h e s i s t h a t they w e r e not occup ied on a p e r m a n e n t b a s i s . It 
m i g h t be tha t e v i d e n c e of t h i s n a t u r e would be i n d i c a t i v e of a m o r e 
p e r m a n e n t f o r m of o c c u p a t i o n . F u r t h e r r e s e a r c h would be r e q u i r e d 
to d e t e r m i n e w h e t h e r o r not t h i s could be a po t en t i a l b e h a v i o r a l 
i m p l i c a t i o n of the p o l y c h r o m e p o t t e r y r e c o v e r e d a t U:12:2. 

C o n c l u s i o n 

The r e s u l t s of the a n a l y s i s of the p o l y c h r o m e s h e r d s e x c a v a t e d to 
da t e a t the S u p e r i o r s i t e (AZ U:12:2 (ASU)) i n d i c a t e tha t th i s 
c e r a m i c m a t e r i a l c o n f o r m s to the type d e s c r i p t i o n s for Gila poly
c h r o m e , a l though one a n o m a l y was no ted . In a d d i t i o n , th i s a n a l y s i s 
h a s s u g g e s t e d the po ten t i a l b e h a v i o r a l i m p l i c a t i o n s d i s c u s s e d a b o v e . 
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Illustrations* 

FS 72-16 

FS 72-1 

FS 81-1 

(line of previous juncture 
between FS 81-1 and FS 81-2) 

FS 81-2 

it 

Interior of sherd with 
black-on-white painting 
is shown, unless otherwise 
indicated. 
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FS 81-3 

FS 87-2 

FS 96-4 ( ex te r io r ) 
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( i n t e r i o r ) 

FS 121-2 
( e x t e r i o r ) 
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I n t r o d u c t i o n 

E x c a v a t i o n of the u p p e r f loor s u r f a c e of Unit C, AZ U:12:2 (ASU), 
p r o d u c e d a t o t a l of 132 p i e c e s of l i th i c deb i t age in a c t u a l f loor con
t a c t . C o m p o s i n g t h i s s a m p l e w e r e s o m e 55 c o m p l e t e f l a k e s , 17 
p a r t i a l f l a k e s , 5 c o m p l e t e c o r e s , 3 c o r e f r a g m e n t s , and 52 p i e c e s 
of n o n d i s t i n c t i v e l i t h i c m a t e r i a l c l a s s i f i e d a s " c h i p s and c h u n k s . " 

Raw M a t e r i a l U t i l i za t ion 

Nine r aw m a t e r i a l s w e r e d i s t i n g u i s h e d a m o n g f loor con tac t deb i t age 
a t Unit C. T h e s e c o n s i s t e d of the i g n e o u s m a t e r i a l s o b s i d i a n and 
b a s a l t , the s e d i m e n t a r y e l e m e n t s a n d s t o n e , and the s i l i c e o u s 
m i n e r a l s c h e r t , q u a r t z , and q u a r t z i t e . Due to the v a r i e t y and 
p r e v a l e n c e of q u a r t z i t e s wi th in the s a m p l e , m a t e r i a l s of t h i s c l a s s 
w e r e f u r t h e r d iv ided in to c h e r t y q u a r t z i t e s , f i n e - g r a i n e d q u a r t z i t e s 
not g r a d i n g in to c h e r t , m e d i u m - g r a i n e d q u a r t z i t e s , and c o a r s e 
g r a i n e d q u a r t z i t e s . A s s i g n m e n t in to t h e s e c a t e g o r i e s was m a d e 
a r b i t r a r i l y on the b a s i s of v i s i b l e g r a i n s i z e . The fol lowing t a b u l a 
t ion i n d i c a t e s the r a t e of o c c u r r e n c e of the v a r i o u s raw m a t e r i a l s 
wi th in the e x c a v a t e d f loo r s a m p l e , bo th in t e r m s of n u m e r i c a l 
r e p r e s e n t a t i o n and p e r c e n t a g e of t o t a l s a m p l e we igh t . 
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% of T o t a l S a m p l e 
M a t e r i a l % of T o t a l S a m p l e Weight 

c h e r t 2 8 . 7 8 13.46 
c h e r t y q u a r t z i t e 16.66 3 6 . 8 2 
f i n e - g r a i n e d q u a r t z i t e 16.66 15.03 
o b s i d i a n 16. 66 0. 99 
b a s a l t 8. 33 8. 27 
c o a r s e - g r a i n e d q u a r t z i t e 6 .06 20.12 
m e d i u m - g r a i n e d q u a r t z i t e 5 .30 4 . 0 2 
s a n d s t o n e 0. 75 0. 85 
q u a r t z 0 . 7 5 0 .40 

C l e a r l y r e f l e c t e d by t h e s e f i g u r e s i s p r e f e r r e d u t i l i z a t i o n of i n d i 
g e n o u s l y o c c u r r i n g f i n e - g r a i n e d s i l i c e o u s m a t e r i a l s for the m a n u 
f a c t u r e of ch ipped s tone o b j e c t s . T a k e n t o g e t h e r , the v a r i o u s 
q u a r t z i t e s n u m e r i c a l l y r e p r e s e n t 4 4 . 6 8 % of the t o t a l s a m p l e and 
75. 99% of t o t a l s a m p l e we igh t . Combined with the f i g u r e s for 
c l o s e l y r e l a t e d c h e r t (which c o - o c c u r s wi th c h e r t y q u a r t z i t e on 



one r e c o v e r e d c o r e ) , t h e s e p e r c e n t a g e s a r e r a i s e d to 73 .46% and 
8 9 . 4 5 % , r e s p e c t i v e l y . The s o u r c e of bo th c h e r t s and q u a r t z i t e s 
a p p e a r i n g on the s i te is a l m o s t c e r t a i n l y i n d i g e n o u s , s u c h m a t e r i a l s 
o c c u r r i n g a b u n d a n t l y wi th in the d e s e r t p a v e m e n t c o v e r i n g bo th the 
s i t e and i t s e n v i r o n s . Wi th the p o s s i b l e e x c e p t i o n of one p i e c e , 
o b s i d i a n o c c u r r i n g wi th in the d e b i t a g e s a m p l e i s s i m i l a r l y i n d i 
g e n o u s in o r i g i n . T w e n t y - o n e of the 2Z r e c o v e r e d o b s i d i a n c h i p s , 
c h u n k s , and f l akes a r e the r e s u l t of the b i - p o l a r f laking of s m a l l , 
l o c a l l y o c c u r r i n g o b s i d i a n n o d u l e s of the type c o m m o n l y r e f e r r e d 
to a s " A p a c h e T e a r s . " The u t i l i z a t i o n of t h i s s o u r c e of o b s i d i a n i s 
f u r t h e r i n d i c a t e d a t AZ U:12:2 (ASU) by the r e c o v e r y of t h r e e u n m o d i 
fied o b s i d i a n n o d u l e s in con t ac t wi th the u p p e r f loor s u r f a c e . Only 
one o b s i d i a n f lake was not c l e a r l y a s s i g n a b l e to an i nd igenous s o u r c e , 
d i f fe r ing f r o m the r e m a i n d e r of r e c o v e r e d o b s i d i a n d e b i t a g e by 
b r o w n a s opposed to b l a c k c o l o r a t i o n and the a b s e n c e of t e c h n o l o g i c a l 
f e a t u r e s i n d i c a t i n g b i - p o l a r d e t a c h m e n t . 
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T e c h n o l o g y 

A c o m p a r a t i v e a n a l y s i s of c o m p l e t e f l akes (excluding hinged s p e c i 
m e n s ) r e c o v e r e d f r o m the u p p e r f loor y i e lded the fol lowing m e a n 
v a l u e s for f lake and p l a t f o r m d i m e n s i o n s , and f lake a n g l e . 

M a x . Max . p l a t f o r m 
f lake f lake 1/w f lake p l a t f o r m 1/w 

M a t e r i a l l e n g t h width r a t i o ang le l eng th width r a t i o 

c h e r t 21 .53 2 3 . 6 9 105 .04 6 9 . 0 0 14 .27 5 .50 3 8 . 4 8 
b a s a l t 3 9 . 7 0 3 4 . 0 6 81.63 7 2 . 5 0 17.36 9 .20 5 3 . 6 3 
fine q t z . 2 4 . 7 1 16 .45 71.57 74.11 13.76 5 .58 4 0 . 3 0 
c h e r t y q t z . 2 2 . 7 5 2 3 . 6 9 112.04 8 0 . 0 0 19.62 6 .45 33 .61 
o b s i d i a n in su f f i c i en t c o m p l e t e f lake s a m p l e 
m e d i u m q t z . i n su f f i c i en t c o m p l e t e f lake s a m p l e 
c o a r s e q t z . i n su f f i c i en t c o m p l e t e f lake s a m p l e 
q u a r t z insuf f i c i en t c o m p l e t e f lake s a m p l e 
s a n d s t o n e insu f f i c i en t c o m p l e t e f lake s a m p l e 

A m a j o r p o r t i o n of the v a r i a t i o n a p p a r e n t b e t w e e n the p r e s e n t e d 
m e a n v a l u e s is undoub ted ly m o r e a funct ion of raw m a t e r i a l 
v a r i a t i o n t h a n t e c h n o l o g i c a l b i a s . I n t e r e s t i n g , h o w e v e r , and 
p o s s i b l y of c u l t u r a l i m p l i c a t i o n , i s a t e n d e n c y t o w a r d p r o d u c t i o n 
of t r a n s v e r s e f l a k e s ( ind ica ted by l e n g t h / w i d t h r a t i o s o v e r 100) 



f r o m both c h e r t and c h e r t y q u a r t z i t e c o r e s , and an o v e r a l l t e n d e n c y 
t o w a r d the p r o d u c t i o n of h igh ang le f l a k e s . F e a t h e r e d t e r m i n a t i o n s 
w e r e c h a r a c t e r i s t i c of c o m p l e t e f l akes at the s i t e , o c c u r r i n g on 
78.18% of r e c o v e r e d s p e c i m e n s . The r e m a i n i n g 21.82% of the c o m 
ple te f lake s a m p l e d e m o n s t r a t e d h inge f r a c t u r e s . 

R e t o u c h 

A to t a l of 8. 33%- of the d e b i t a g e r e c o v e r e d f r o m the u p p e r f loor 
s u r f a c e of Unit C d e m o n s t r a t e d r e t o u c h . In ten of the e l e v e n 
i n s t a n c e s of r e t o u c h , m o d i f i c a t i o n was l i m i t e d to edge n ibbl ing 
r e s u l t i n g f r o m u t i l i z a t i o n . In the r e m a i n i n g i n s t a n c e , a c h e r t y 
q u a r t z i t e f lake d e m o n s t r a t e d i n t e n t i o n a l s q u a m o u s r e t o u c h of the 
d i s t a l end . Some 81.81% of o b s e r v a b l e r e t o u c h o c c u r r e d on f l a k e s , 
with the a d d i t i o n a l 18.19% of r e t o u c h o c c u r r i n g on ch ips and chunks . 
C o r e s and c o r e f r a g m e n t s d e m o n s t r a t e d no n o t i c e a b l e s e c o n d a r y 
u t i l i z a t i o n . O c c u r r e n c e s of r e t o u c h on deb i t age w e r e confined to 
f r a g m e n t s of the m o r e i s o t r o p i c m a t e r i a l s , o c c u r r i n g on c h e r t 
(63.63%- of t o t a l r e t o u c h ) , c h e r t y q u a r t z i t e (18.18% of r e t o u c h ) , 
f i n e - g r a i n e d n o n c h e r t y q u a r t z i t e (9.09%- of r e t o u c h ) , and obs id i an 
(9. 0 9%r of r e t o u c h ) . 
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