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INTRODUCTION 

The basic hypothesis of this study is that given an environment that 
is re lat ively unchanged and given an indigenous population in such 
an environment , an ethnoarcheological approach can be taken that 
tentatively connects h is tory and preh is to ry . P r e c i s e l y , if the sub
s is tence remains of the p reh i s to r ic Hohokam show a strong s imi lar i ty 
to h i s to r ic Pima and Papago foodstuffs, we can safely a s sume much 
of the per ishable foodstuffs used by the h is tor ic peoples was also 
utilized by the Hohokam. The P ima , Papago, and Hohokam live or 
have lived in southern Ar izona , an a r e a that is par t of the Lower 
Sonoran Deser t . With para l le l s in positive evidence (that i s , p r e 
h i s to r ic food r ema ins ) , one can argue for para l le l s in negative 
evidence, the per ishable plant and animal foods. 

F i r s t , it will be demonst ra ted there has been lit t le or no cl imatic 
or f lor is t ic changes in the Lower Sonoran Deser t for at leas t the 
las t 2,000 y e a r s . The fact that the environment has not changed 
in the recent past allows one to argue that the exploitation potential 
of the environment has not changed. 

Second, it will be demonst ra ted that the indigenous population has 
exploited the environment continuously through at leas t the past 
2,000 y e a r s . Fo r supportive evidence, the presence of exploited 
plants in the archeological context will be compared to h is tor ic 
plant use . Plant remains a r e used as the tes t evidence in this 
repor t ; however , a section will a lso deal with compar isons between 
ear ly Papago and Hohokam faunal foodstuff r ema ins . 

Although it is commonly believed, Weaver (1972), that the Pima 
and Papago and perhaps the extinct San Pedro Sobaipuri a r e the 
cul tural descendants of the Hohokam, the possible cul tural con
tinuum is not c r i t i ca l to the bas ic p remise of this paper . The 
impor tant aspec t of the discuss ion of the P i m a , Papago, and 
Hohokam in this repor t is that they al l exploited the same environ
ment in a s imi l a r manner . We shall see that the re a r e indications 
that a s imi la r human exploitation of the na tura l environment does 
exist f rom the t ime of the Hohokam to the p resen t day. Most wild 
foodstuffs and native var ie t i es of cultigens continued to be used up 
to the 1930's; some continue in use today. 
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The a r c h e o l o g i c a l r e c o r d wil l be p r e s e n t e d by p rov id ing a s y n t h e s i s 
of l i t e r a t u r e dea l ing with H o h o k a m e thnobo tany which wil l be s u p p l e 
m e n t e d by m y a n a l y s i s of f l o r a l m a t e r i a l f r o m two s m a l l s i t e s on 
the Sal t R i v e r , p lus the l a r g e v i l l a g e s of P u e b l o G r a n d e , La Ciudad , 
and M e s a G r a n d e ( see F i g u r e 1). In a d d i t i o n , p lan t food r e m a i n s 
f r o m two s i t e s n e a r S u p e r i o r , A r i z o n a , and two n e a r b y s i t e a r e a s 
in the P a p a g u e r i a wil l be d i s c u s s e d . One of the s i t e s in the P a p a -
g u e r i a i s H o h o k a m and i s l o c a t e d in the Santa R o s a W a s h a r e a . F o r 
c o m p a r i s o n , the o t h e r s i t e s in t h e P a p a g u e r i a a r e h i s t o r i c P a p a g o 
in t h e S la te M o u n t a i n s , only a few m i l e s away f r o m Santa Rosa W a s h . 

The a i m of the p r e s e n t a t i o n i s to a l low a c l e a r e r p e r s p e c t i v e of 
H o h o k a m s u b s i s t e n c e and to r e a n a l y z e , in p a r t , H o h o k a m s u b s i s 
t e n c e s t r a t e g i e s p r e s e n t e d by B o h r e r (1970) and Doe l l e (1975). The 
s y n t h e s i s of t h e old da t a and the p r e s e n t a t i o n of the new f l o r a l da ta 
i n d i c a t e t h a t g a t h e r e d foods m a y have s h a r e d i m p o r t a n c e wi th c u l t i -
g e n s a s a food s o u r c e both in v o l u m e and n u t r i t i o n . Much of the 
e x p a n s i v e f i e l d s of the H o h o k a m m a y have b e e n a l l o t t e d to grow 
co t ton a s a c a s h c r o p fo r t r a d e r a t h e r than e n t i r e l y devo ted to the 
c o r n , b e a n s , and s q u a s h t r a d e to p r o v i d e the b a s i s of H o h o k a m 
s u b s i s t e n c e (cf. M c G r e g o r 1965:15). Th i s r e s e a r c h c e r t a i n l y wil l 
no t p r o v i d e a de f in i t ive s t a t e m e n t on H o h o k a m s u b s i s t e n c e . Much 
m o r e da ta a r e n e e d e d , and a f ina l s e c t i o n in t h i s r e p o r t i s p r e 
s e n t e d a s a s i m p l e f ie ld me thod to r e t r i e v e m o r e a r c h e o b o t a n i c a l 
d a t a f r o m s i t e s . 

B e f o r e p r o c e e d i n g f u r t h e r , a few s t a t e m e n t s should be m a d e about 
the t r e a t m e n t of b o t a n i c a l n a m e s in t h i s r e p o r t and abou t the 
m a t t e r of d i f f e r e n t i a l p r e s e r v a t i o n of p lan t p a r t s u s e d a s food. 

The s ty l e u s e d in t h i s r e p o r t for the t r e a t m e n t of s c i en t i f i c n a m e s 
of p l a n t s i s a s f o l l ows . A c o m m o n n a m e fol lowed by a La t in n a m e 
not in p a r e n t h e s i s i n d i c a t e s the c o m m o n l y a c c e p t e d b o t a n i c a l u s a g e 
of the L a t i n d e s i g n a t i o n . A L a t i n n a m e fol lowed by a n o t h e r L a t i n 
n a m e in p a r e n t h e s i s i n d i c a t e s t h a t t h e n a m e in p a r e n t h e s i s w a s 
once u s e d bu t i s no l o n g e r a p p l i c a b l e . F o r e x a m p l e , s a g u a r o , 
C e r e u s g i g a n t e u s , ( C a r n e g i e a g i g a n t e a ) , i n d i c a t e s tha t today the 
p r o p e r n a m e of s a g u a r o i s C e r e u s g i g a n t e u s , not C a r n e g i e a 
g i g a n t e a a s u s e d in the p a s t . A L a t i n n a m e in p a r e n t h e s i s p r e 
ceded by a n a s t e r i s k i n d i c a t e s tha t the n a m e wi th in the p a r e n t h e s i s 
was once u s e d in the l i t e r a t u r e , but when u s e d i t was i n c o r r e c t l y 
a p p l i e d . F o r e x a m p l e , m e s q u i t e , P r o s o p i s v e l u t i n a , (*P. j u l i f l o r a ) , 
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indicates that mesqui te has been incor rec t ly called Prosopis juliflora 
in discussing the flora of Ar izona . Prosop is juliflora is a mesquite 
native to Texas that has not been known to have grown in Arizona 
(Pinkava, persona l communication). 

The ma t t e r of per ishable plant par ts is important in reconstruct ing 
a diet f rom the archeological record and is a key factor in this repor t . 
With differential p rese rva t ion of plant p a r t s , we find that seeds 
r e p r e s e n t the g r e a t e r par t of data f rom the archeological record . 
The fleshy par t s tend to d is in tegra te and a r e not usually found in 
archeologica l s i t e s . 

The f loral m a t e r i a l recovered is a r e su l t of p rese rva t ion as well as 
behavioral f ac to r s . One has to consider that some plant foods may 
have been utilized immediate ly on collecting at the gathering si tes 
and, although impor tan t , were not removed to habitation s i t es . At 
the same t ime , different plant food as semblages at s i tes may reflect 
a functional difference in types of s i tes for the same group of peoples. 
Although these var iab les cannot be isolated at the cur ren t level of 
unders tanding, it is hoped that the relat ive abundance and /o r f r e 
quency of var ious plants f rom archeological s i tes will indicate 
re la t ive degree of uti l ization. Archeobotanical r e m a i n s , by their 
ve ry na tu re , do not lend themselves to s ta t i s t ica l t e s t s . 

The Hohokam (300 B . C . to A. D. 1450) have been, and the h is tor ic 
Papago and P ima a r e , dwel lers in southern Arizona and a r e 
cha rac te r i s t i ca l ly associa ted with the Gila River and Salt River 
Val leys , although the i r range was more extensive. This par t of 
southern Arizona is known as the Lower Sonoran Dese r t , an environ
ment that will now be examined insofar as i t per ta ins to this study. 
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THE ENVIRONMENT 

The Hohokam and the h i s tor ic Pima and Papago occupied that par t 
of southern Arizona roughly bounded on the west by the Painted 
Rock Mountains beyond Gila Bend, on the south by the cur ren t 
United Sta tes-Mexican b o r d e r , on the eas t by Benson, and some
what above Phoenix to the north. This is par t of an a r ea known 
as the Lower Sonoran Deser t (Dice 1939, Lowe 1964) that is 
cha rac te r i zed by a w a r m , ar id cl imate and vegetation that ranges 
f rom a Cerc id ium-Cereus associa t ion in the rough mountains and 
foothills to a L a r r e a - A m b r o s i a associa t ion on the dry lower bajadas. 
A P rosop i s -At r ip l ex associa t ion often exis ts along water cour ses . 
The vegetation of southern Arizona is covered in a comprehensive 
manner by Shreve and Wiggens (1964), Kearney and Peebles (1969), 
and Benson (1974). 

The saguaro , Cereus giganteus, (Carnegiea gigantea), and mesqui te , 
P rosop i s velut ina, often er roneous ly l isted as P . jul i f lora , a r e 
impor tan t native f lora that were used by the abor ig ines . The saguaro ' s 
reproduct ion and survival a r e affected more by man ' s intrusion than 
by environmental e x t r e m e s . An excellent study of the ecology of 
the saguaro (Niering, et a l . , 1963) indicates that the biggest th rea t 
to the giant cactus is rodents which eat the young seedl ings , and 
cat t le . Man has at tempted to reduce the coyote, Canis l a t r a n s , 
population which par t ia l ly once controlled the rodent population. 
At the s ame t ime the cattle indust ry , especial ly during the period 
1870-1900, caused overgrazing and great ly reduced the "mother 
plant" equi l ibr ium which is n e c e s s a r y for the survival of the 
saguaro . The shade and protect ion of a l a r g e r plant a r e essent ia l 
to cacti i seedl ings . The pa lo -ve rde , Cerc idium sp. , is often the 
"mother plant" of the saguaro . Apparent ly, there has been an 
overal l reduction in the number of saguaro in the h i s tor ic past , 
yet the i r spat ial d is t r ibut ion has remained approximately the 
same (Niering, et a l . , 1963; Nor r i s 1950). 

Dense populations of mesqui te once bordered the bottom lands of 
the San Pedro River ( remnants of which sti l l exist) , the Santa 
Cruz River , and the lower Gila River . Ea r ly Anglo se t t l e r s in 
Arizona widely exploited this v i rgin wood source for construct ion 
purposes and fuel, and mos t of the original stands a r e now removed 
(Nichol 1937). No doubt the construct ion of dams which have now 
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m a d e d r y r i v e r b e d s of the Gi la and Sal t R i v e r s in much of s o u t h e r n 
A r i z o n a and the l o w e r i n g of the w a t e r t ab le b e c a u s e of the pumping 
of i r r i g a t i o n w a t e r h a s a l s o af fected m e s q u i t e depopu la t i on . 

The c l i m a t e of s o u t h e r n A r i z o n a h a s b e e n e x p l o r e d in d e t a i l by 
S e l l e r s (I960), S m i t h (1956), and Ives (1949). C l i m a t i c changes 
h a v e b e e n i n v e s t i g a t e d by M a r t i n (1963), S c h u l m a n (1956), and 
S c h o e n w e t t e r (1970, 1971). 

P a l y n o l o g i c a l s t u d i e s have i n d i c a t e d t h a t , s i n c e 2000 B . C. , the 
c l i m a t e of s o u t h e r n A r i z o n a h a s r e m a i n e d b a s i c a l l y unchanged 
( M a r t i n 1963). The l a s t 4 , 0 0 0 y e a r s have been c h a r a c t e r i z e d by 
a b i s e a s o n a l r e g i m e of w i n t e r and s u m m e r p r e c i p i t a t i o n and s p r i n g 
and fa l l d r o u g h t ( D o r r o h 1946, Ives 1949, J u r w i t z 1953, S e l l e r s I960) . 
P o l l e n s t u d i e s i n d i c a t e the Gi la V a l l e y po l len s e q u e n c e f r o m A. D. 1 
to A. D. 1700 i s l ike tha t of p r e s e n t . In the Sal t R i v e r V a l l e y , i n d i 
c a t i o n s of d r o u g h t o r r a t h e r ef fec t ive m o i s t u r e d e f i c i e n c i e s o c c u r r e d 
b e t w e e n A. D. 1075-1125, 1275-1325, and 1550-1600. H i g h e r ef fect ive 
m o i s t u r e p e r i o d s p r o b a b l y o c c u r r e d b e t w e e n A . D. 1025-1075 and 
A . D . 1325-1475 ( S c h o e n w e t t e r 1970:42). O t h e r w i s e , c l i m a t i c cond i 
t i ons a r e s i m i l a r to today f r o m a t l e a s t A. D. 1-1700. W e a v e r (1972) 
t h i n k s the d r y p e r i o d s p r o b a b l y had l i t t l e effect on the x e r i c a d a p t e d 
n a t u r a l v e g e t a t i o n , but p r o b a b l y would h a v e af fec ted cu l t i gens a s 
w a t e r run-off f r o m h i g h e r e l e v a t i o n s in to the v a l l e y would be 
g r e a t l y r e d u c e d . 

T h e r e a p p e a r s to be an e c o l o g i c a l c o n t i n u u m in t e r m s of both the 
c l i m a t e and v e g e t a t i o n in s o u t h e r n A r i z o n a f r o m the beg inn ings of 
H o h o k a m c u l t u r e up to the w i d e s p r e a d s e t t l e m e n t by Ang los in the 
l a t e 1 8 7 0 ' s . It w a s not r e a l l y un t i l the beg inn ing of W o r l d War II 
t h a t Ang lo popu la t ion b o o m e d in A r i z o n a . 

5 



HUMAN E X P L O I T A T I O N OF THE NATURAL E N V I R O N M E N T 

G a t h e r i n g wild r e s o u r c e s m a y h a v e p layed a v i t a l r o l e in H o h o k a m 
s u b s i s t e n c e . The s a g u a r o w a s the m o s t p o p u l a r and p e r h a p s the 
m o s t i m p o r t a n t e c o n o m i c p lan t in the e thnobo tany of the P i m a , P a p a g o , 
and a r c h e o l o g i c a l l y , the H o h o k a m . The s a g u a r o f ru i t was d i s t i l l e d 
to m a k e a l i q u o r and wide ly u s e d a s a food s o u r c e . The h i s t o r i c P i m a 
a r e known to u s e t h e s e e d s a l s o for tanning and to m a k e s a g u a r o 
" c a k e s " fo r t r a d e i t e m s . A h a r v e s t c e r e m o n y was a l s o invo lved . 
R e f e r e n c e s to th i s g ian t c a c t u s a r e found t h r o u g h o u t P i m a t a l e s , 
s o n g , and m y t h o l o g y ( R u s s e l l 1975). The P a p a g o a r e known to h a v e 
u t i l i z e d hun t ing and g a t h e r i n g c a m p s away f r o m t h e i r v i l l a g e s for 
p e r i o d s long enough so whole f a m i l i e s went a l o n g . The m e n hunted 
but a l s o a s s i s t e d in g a t h e r i n g . If e x c u r s i o n s w e r e c l o s e r to c a m p , 
the w o m e n would go and would r e t u r n h o m e the s a m e day ( C a s t e t t e r 
and U n d e r h i l l 1935). It s e e m s tha t s m a l l unoff ic ia l g r o u p s and 
e x c h a n g e d l a b o r a r e the r u l e - o f - t h u m b in P a p a g o hunt ing and g a t h e r i n g 
a c t i v i t i e s (Unde rh i l l 1939). H i s t o r i c P a p a g o g a t h e r i n g s i t e s on the 
s l o p e s of the S la te Moun ta in s in the P a p a g u e r i a h a v e been e x t e n s i v e l y 
i n v e s t i g a t e d by B r u d e r (1975). In the s a m e a r e a , G o o d y e a r (1975) 
and R a a b (1973) h a v e d o c u m e n t e d H o h o k a m c a c t u s c a m p s . G o o d y e a r 
(1975) h a s i n d i c a t e d the n o n r a n d o m r e l a t i o n s h i p of p r e h i s t o r i c 
g a t h e r i n g c a m p s to the c u r r e n t s a g u a r o popu la t ion . A s p a t i a l 
a n a l y s i s of a H o h o k a m g a t h e r i n g / p r o c e s s i n g c a m p in the V e r d e 
V a l l e y , i n d i c a t i n g what l i th i c too l s w e r e p r o b a b l y u sed t o g e t h e r in 
the p r o c e s s i n g of wild r e s o u r c e s , w a s u n d e r t a k e n by G a s s e r and 
B a y h a m (1975). 

G a t h e r i n g , of c o u r s e , i s not l i m i t e d to the s a g u a r o f ru i t h a r v e s t . 
M e s q u i t e b e a n s a p p e a r to be a r e g u l a r food i t e m in t h e ind igenous 
d i e t . T h i s s a l t - t o l e r a n t r i p a r i a n l e g u m e was wide ly exp lo i t ed by 
the P i m a , P a p a g o , and H o h o k a m . M e s q u i t e t e n d s to grow in d e n s e 
g r o v e s a long w a t e r w a y s ; and a t c e r t a i n s m a l l g e o g r a p h i c a l a r e a s , 
l a r g e q u a n t i t i e s of foodstuff could be e a s i l y ob t a ined . The C e r c i d i u m -
C e r e u s c o m m u n i t y i s r i c h in l e g u m e s and a v a r i e t y of ed ib le c a c t i . 
G o o d y e a r (1975) h a s conduc ted two v e g e t a t i o n t r a n s e c t s f r o m t a l u s 
s lope to the l o w e r ba j ada in the P a p a g u e r i a t h a t i n c l u d e the 
C e r c i d i u m - C e r e u s , P r o s o p i s - A t r i p l e x , and L a r r e a - A m b r o s i a 
c o m m u n i t i e s and g i v e s q u a n t i t a t i v e da ta and i n t e r p r e t a t i o n s of the 
c u l t u r a l e c o l o g y of t h i s s tudy a r e a . 
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H u n t e r s l e a v e l i t t l e a r c h e o l o g i c a l e v i d e n c e behind t h e m . P r o j e c t i l e 
po in t s a r e abou t the only a r c h e o l o g i c a l r e m n a n t of hunt ing a c t i v i t i e s 
in open a i r s i t e s in the S o n o r a n D e s e r t . D e s p i t e a r a t h e r e x t e n s i v e 
l i t e r a t u r e on p r o j e c t i l e p o i n t s , no one h a s yet a t t e m p t e d a c o r r e l a 
t ion b e t w e e n the s p a t i a l d i s t r i b u t i o n of p r o j e c t i l e po in ts and p r o b a b l e 
hunt ing l o c a l i t i e s . A d m i t t e d l y , such an u n d e r t a k i n g m i g h t p rove 
fut i le b e c a u s e of the r e a l pauc i ty of e x a c t d a t a . 

C a n a l i r r i g a t e d a g r i c u l t u r e i s the h a l l m a r k of the H o h o k a m in the 
A m e r i c a n Sou thwes t . The l i t e r a t u r e on H o h o k a m a g r i c u l t u r e is 
a l m o s t e n t i r e l y r e l a t e d to cana l i r r i g a t i o n ( P a t r i c k 1903; T u r n e y 1929; 
S o u t h w o r t h 1931; H a u r y 1936, 1965; W o o d b u r y I960 , 1961, 1962; 
M i d v a l e 1968). J a m e s B. R o d g e r s , an a r c h e o l o g y g r a d u a t e s tuden t 
a t the A r i z o n a S ta te U n i v e r s i t y , i s c u r r e n t l y engaged in r e s e a r c h on 
H o h o k a m a g r i c u l t u r e t h a t e n c o m p a s s e s a w i d e r d i v e r s i t y of p h y s i c a l 
s y s t e m s ; f o r e x a m p l e , check d a m s , c a n a l s t app ing w a s h e s and m i n o r 
t r i b u t a r i e s , and s o - c a l l e d "waffle g a r d e n s " s i m i l a r to t h o s e on the 
C o l o r a d o P l a t e a u (cf. G r a d y , e t a l . , 1973; V iv i an 1974). R o d g e r s 
s e e s v a r i a t i o n s in the a d a p t a t i o n of the p h y s i c a l s y s t e m s to th i s 
a r i d e n v i r o n m e n t . In the E s t r e l l a s and on S a c a t o n and South 
M o u n t a i n s , R o d g e r s h a s found e v i d e n c e of c h e c k d a m s - - t h e p l a c e m e n t 
of r o c k s t r a n s v e r s e to a w a s h to c a t ch s e d i m e n t s and w a t e r run-off 
f o r d r y f a r m i n g . On the Gi la flood p la in n e a r Snake town, R o d g e r s 
found e v i d e n c e of g r id o r waffle g a r d e n s . P e r h a p s m o s t i n t e r e s t i n g 
i s h i s d i s c o v e r y of s m a l l c a n a l s not fed by m a j o r s t r e a m s or t h e i r 
t r i b u t a r i e s , but by i n t e r m i t t e n t d r a i n a g e s in the Buckeye a r e a 
( R o d g e r s 1975, p e r s o n a l c o m m u n i c a t i o n ) . R o d g e r s h a s a l s o found 
def in i te i n d i c a t i o n s tha t the H o h o k a m did not r e l y e n t i r e l y on cana l 
i r r i g a t i o n for g rowing t h e i r c u l t i g e n s . 

N e v e r t h e l e s s , cana l i r r i g a t i o n obv ious ly p rov ided s t ab i l i t y for the 
H o h o k a m t h a t a l l owed s e d e n t a r y v i l l a g e s such a s Snaketown to 
e x i s t . Snake town was occup ied con t inuous ly f r o m 300 B. C. to abou t 
A . D . 1100. The i n c i p i e n t d a t e of cana l i r r i g a t i o n i s not c r i t i c a l to 
t h i s r e p o r t , bu t of s o m e i n t e r e s t . H a u r y has s u g g e s t e d tha t cana l 
i r r i g a t i o n b e g a n a t Snake town on the Gi la R i v e r a s e a r l y a s 300 B . C. 
(Haury 1965:10), a l t hough h is da ta for a s s i g n i n g such an e a r l y da t e 
i s t e n u o u s . E a r l i e r , H a u r y , wi th m o r e da t a to w o r k f r o m , s u g 
g e s t e d c i r c a A . D . 500 w a s the da t e a s s i g n e d to the o l d e s t c a n a l s 
a t Snake town (Gladwin , e t a l . , 193 7). A s i d e f r o m the c a n a l s on the 
Gi l a R i v e r , t h e r e was the e x t e n s i v e cana l s y s t e m off the Sal t R i v e r 
( T u r n e y 1929, s e e F i g u r e 1). O t h e r c a n a l s have b e e n o b s e r v e d a long 
the Agua F r i a , V e r d e , Santa C r u z , and San P e d r o R i v e r s (Woodbury 
1961). 
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The H o h o k a m exp lo i t a t i on of the e n v i r o n m e n t involved a s y s t e m of 
d i v e r s i f i e d m e t h o d s tha t r a n the g a m u t f r o m hunt ing and g a t h e r i n g 
to i n c i p i e n t h o r t i c u l t u r e and t h e n c e to what s o m e migh t ca l l e x t e n s i v e 
a g r i c u l t u r e . Wha t i s i m p o r t a n t , h o w e v e r , i s t h a t a l l of the e x p l o i t a 
t ive s y s t e m s w e r e p r o b a b l y o p e r a t i v e a t t he s a m e t i m e . 

The d i v e r s i t y s e e n in the H o h o k a m exp lo i t a t i on of the n a t u r a l e n v i r o n 
m e n t h a s p a r a l l e l s to the P i m a and P a p a g o . One need only c o m p a r e 
i t wi th C a s t e t t e r and Be l l (1942), who e x a m i n e d in d e t a i l P i m a and 
P a p a g o a g r i c u l t u r e and g a t h e r i n g in the e n v i r o n m e n t u n d e r q u e s t i o n 
f r o m e a r l y h i s t o r i c t i m e s to r e l a t i v e l y m o d e r n t i m e s . H a c k e n b e r g 
(1974) i s i n f o r m a t i v e r e g a r d i n g the ex ten t of d a m s , c a n a l s , a i d 
i r r i g a t e d a r e a s d u r i n g the p e r i o d 1850-1915 tha t w e r e u sed by the 
P i m a and M a r i c o p a . 

E a r l y t r a v e l e r s to the P i m a a r e a have w r i t t e n t h a t the P i m a p o s 
s e s s e d c a n a l s l a r g e r than t h e y r e q u i r e d and t h a t P i m a n a g r i c u l t u r e 
w a s deve loped wel l beyond i t s i n i t i a l s t a g e s p r i o r to Anglo con tac t . 
P i m a a g r i c u l t u r e was so i n t e n s i v e tha t in 1861, the P i m a sold one 
M r . W h i t e , a p u r c h a s i n g agen t for F o r t B r e c k e n r i d g e , 3 0 0 , 0 0 0 
pounds of w h e a t , 5 0 , 0 0 0 pounds of c o r n , 2 0 , 0 0 0 pounds of b e a n s , 
and l a r g e q u a n t i t i e s of p u m p k i n s tha t w e r e a l l s u r p l u s c r o p s 
( R u s s e l l 1975:87-90) . The P i m a knew how to d e a l with the p r o b l e m 
of so i l s a l i n i t y t h a t i s c h a r a c t e r i s t i c in a r i d e n v i r o n m e n t s in which 
i r r i g a t i o n i s e m p l o y e d for a g r i c u l t u r e . The P i m a f looded t h e i r 
g a r d e n t r a c t s r e p e a t e d l y to w a s h out the a l k a l i bu i ldup . They 
d e c l a r e d they n e v e r abandoned a p i ece of g round b e c a u s e of the 
h e a v i l y i m p r e g n a t e d w a t e r s of the Gi la and Sal t R i v e r s tha t d e p o s i t 
s a l t s in the so i l ( R u s s e l l 1975:87). H o w e v e r , Woodbury (1962) s e e s 
so i l s a l i n i t y a s a c u l t u r a l and e n v i r o n m e n t a l l i m i t a t i o n upon 
H o h o k a m a g r i c u l t u r e . If the e a r l y P i m a w e r e a c q u a i n t e d with 
m e t h o d s to w a s h a w a y a l k a l i in the s o i l , i t s e e m s l ike ly the H o h o k a m 
w e r e a l s o a c q u a i n t e d with m e t h o d s to r id t h e m s e l v e s of the p e r n i c i o u s 
e f fec t s of i r r i g a t i o n in a n a r i d e n v i r o n m e n t . 

The P i m a w e r e capab le of p roduc ing s u r p l u s c r o p s . Much of t h e i r 
i n c e n t i v e to do th i s was tha t s u r p l u s c r o p s could be c o n v e r t e d in to 
c a s h o r t r a d e goods f r o m the A n g l o s . T h e r e i s no r e a s o n to doubt 
the H o h o k a m w e r e a l s o capab le of p r o d u c i n g s u r p l u s c r o p s for t r a d e . 
The P i m a and P a p a g o g a t h e r e d w h e n e v e r n a t i v e f l o r a b e c a m e h a r -
v e s t a b l e , often d e s p i t e having c r o p s in the f i e l d s . A p p a r e n t l y 
p e r s o n a l p r e f e r e n c e , e a s e of a c c e s s wi th l e s s l a b o r e x p e n d i t u r e 
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than a g r i c u l t u r e , and cont inuing a t r a d i t i o n m a d e g a t h e r i n g na t ive 
f l o r a d e s i r a b l e to the P i m a and P a p a g o . When c r o p s f a i l ed , they 
t ended to r e l y e n t i r e l y on wild foods tuf f s . Ind ica t ions a r e t ha t a 
s i m i l a r h u m a n exp lo i t a t i on of the n a t u r a l e n v i r o n m e n t r e a c h e s 
b a c k in t i m e to the beg inn ing of the Hohokam c u l t u r e . 

A c o n t i n u u m h a s b e e n i n d i c a t e d in the b io t ic po ten t i a l of the 
e n v i r o n m e n t , and i n d i c a t i o n s a r e tha t a con t inuum e x i s t e d in the 
i n d i g e n o u s exp lo i t a t i on of the s a m e e n v i r o n m e n t . T h i s l a t t e r 
a s p e c t wil l be e x p l o r e d in m o r e d e t a i l in the fol lowing s e c t i o n s 
by e x a m i n a t i o n of h i s t o r i c P i m a and P a p a g o foodstuffs a s co in-
p a r e d to H o h o k a m food r e m a i n s tha t have been r e c o v e r e d f r o m 
p r e h i s t o r i c s i t e s . 
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HISTORIC ETHNOBOTANY 

The a u t h o r w a s p r i v i l e g e d to be a m e m b e r of the f ield c r e w of the 
Hec la II and III s e a s o n s of the L a k e s h o r e P r o j e c t (Goodyear 1975) 
in the P a p a g u e r i a sou th of C a s a G r a n d e , A r i z o n a . The c r ew of 
the L a k e s h o r e P r o j e c t had o c c a s i o n to i n t e r v i e w John A n d r e w s , a 
P a p a g o m i n e r , and h i s f a m i l y in the v i l l a g e of Gu K o m e l i k . John 
A n d r e w s e a r n e d a s a l a r y a t the n e a r b y H e c l a m i n e s t h a t a d e q u a t e l y 
s u p p o r t e d h i s f a m i l y , ye t h i s wife and d a u g h t e r annua l ly h a r v e s t e d 
the f ru i t of the s a g u a r o and the f l o w e r bud of s e v e r a l s p e c i e s of 
cho l l a . T h e s e P a p a g o w o m e n s t a t e d they g a t h e r e d t h e s e na t ive 
f l o r a a s a m a t t e r of p l e a s u r e and t r a d i t i o n . The s a g u a r o f ru i t 
was used to m a k e j e l l y , j a m , and wine (cf. Bowen 1939; C a s t e t t e r , 
e t a l . , 1937; T h a c k e r y and Led ing 1929). 

R o s s (1944) conduc ted a s tudy a t 12 P a p a g o r e s e r v a t i o n c o m m u n i t i e s 
in 1940 and 1941 to t e s t t h e a d e q u a c y of t h e s c h o o l l u n c h p r o g r a m and 
r e c o m m e n d e d i m p r o v e m e n t s in the P a p a g o d ie t ( see append ix ) . The 
P a p a g o of the 1940's p r e f e r r e d s t o r e - b o u g h t i t e m s such a s whi te 
f l o u r , whi te s u g a r , coffee, b e a n s , and m e a t ; h o w e v e r , a v a r i e t y 
of wild f l o r a w e r e i nc luded in t h e i r d i e t . R o s s d o c u m e n t s the u s e 
of cho l la b u d s , m e s c a l pu lp , s a g u a r o f ru i t and s e e d s , m e s q u i t e 
b e a n s , the f ru i t of the y u c c a and p r i c k l y - p e a r , and the s e e d s of 
t a n s y m u s t a r d and ch ia , Sa lv ia c o l u m b a r i a e . 

D u r i n g the 1930 's and e a r l y 1940 ' s , the U n i v e r s i t y of New Mex ico 
pub l i shed an i m p o r t a n t and c o m p r e h e n s i v e s e r i e s of m o n o g r a p h s 
and books dea l ing with the e thnob io logy of v a r i o u s S o u t h w e s t e r n 
I n d i a n s . Of p a r t i c u l a r i m p o r t a n c e to the s tudy a r e a u n d e r q u e s t i o n 
a r e : C a s t e t t e r 1935; C a s t e t t e r and O p l e r 1936; Be l l and C a s t e t t e r 
1937; C a s t e t t e r and Be l l 1937; and C a s t e t t e r , e t a l . , 1938. C a s t e t t e r 
and U n d e r b i l l ' s (1942) P i m a and P a p a g o A g r i c u l t u r e i s of spec i f i c 
i n t e r e s t a s we l l a s C a s t e t t e r and U n d e r b i l l ' s (1935) s tudy of the 
e thnob io logy of the P a p a g o I n d i a n s . The above s o u r c e s a r e so 
c o m p r e h e n s i v e in t h e i r s cope tha t i t would be an i n j u s t i c e to 
a t t e m p t even a c u r s o r y r e v i e w h e r e . The m e t h o d s of g a t h e r i n g 
and p r e p a r i n g wild f l o r a a r e c o m p l e t e l y con ta ined in the a b o v e 
r e f e r e n c e s . F o r c o n v e n i e n c e , T a b l e 1 l i s t s t hose p lan t foods 
m e n t i o n e d by C a s t e t t e r and U n d e r h i l l (1935) t ha t w e r e u t i l i z ed by 
the P a p a g o . The t a b l e i n d i c a t e s the p lan t p a r t u sed and the s e a s o n 
in wh ich i t w a s g a t h e r e d . 
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T a b l e 1 

P A P A G O E T H N O B Q T A N Y IN THE E A R L Y 1930's 

(Adapted f r o m C a s t e t t e r and U n d e r h i l l 1935:14-281 

NATIVE F L O R A 

G R E E N S 

B u r s a g e , A m b r o s i a c o n f e r t i f l o r a , ( F r a n s e r i a tenuifol ia) s t a l k s , s u m m e r 

L a m b s q u a r t e r , C h e n o p o d i u m m u r a l e , s t a l k s , s u m m e r 
P i g w e e d , A m a r a n t h u s p a l m e r i , l e a v e s , J u l y , A u g u s t 
L a m b s q u a r t e r , Chenopod ium sp . , l e a v e s , J u l y , A u g u s t 
C a n a i g r e , R u m e x h y m e n o s e p a l u s , l e a v e s , sp r i ng 
Dande l i on , T a r a x a c u m , o f f i c ina le , l e a v e s 
S a l t b u s h , A t r i p l e x w r i g h t i i , b r a n c h e s , s u m m e r 
Cane Cho l l a , Opunt ia a r b o r e s c e n s , (Opuntia i m b r i c a t a ) , s u m m e r 
J u m p i n g cho l l a , Opunt ia fu lg ida , young shoo t s and b u d s , s u m m e r 
T r e e cho l l a , Opunt ia v e r s i c o l o r , young shoo t s and b u d s , s u m m e r 
Cho l l a , Opunt ia e c h i n o c a r p a , b u d s , May 
P r i c k l y - p e a r , Opunt ia p h a e c a n t h a , (O. e n g e l m a n n i i ) , l e a v e s with 

t h o r n s r e m o v e d , s l i c e d , s u m m e r 
M e s c a l , C e n t u r y p l an t , Agave a m e r i c a n a , c rown with l e a v e s r e m o v e d , 

w i n t e r , c e n t r a l f l o w e r i n g s t a l k b e f o r e i t e m e r g e s , s p r i n g 
So to l , D a s y l i r i o n w h e e l e r i , c r o w n wi th l e a v e s r e m o v e d , c e n t r a l 

f l ower ing s t a l k b e f o r e i t e m e r g e s , May 
B a r r e l l c a c t u s , F e r o c a c t u s w i s l i z e n i , ( E c h i n o c a c t u s w i s l i z e n i ) , 

pu lp , May 
N i g h t - b i o o m i n g c e r e u s , R e i n a de la n o c h e , C e r e u s g r e g g i i , s t a l k s 

ROOTS, TUBERS AND BULBS 

S a n d - r o o t , A m m o b r o m a s o n o r a e , O c t o b e r 
Wild p o t a t o , S o l a n u m s p . , s u m m e r 
B u r s a g e , A m b r o s i a c o n i e r t i f l o r a , ( F r a n s e r i a t enu i fo l i a ) , s u m m e r 
Wild on ion , A l l i u m un i fo l i um, May 
P a p a g o blue b e l l s , D i c h e l o s t e m a p u l c h e l l u m , (*Brod iaea c a p i t a t a ) , May 
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Tab le 1 cont inued 

F R U I T S 

S q u a w - b u s h , Conda l ia s p a t h u l a t a , s u m m e r 
M u l b e r r y , M o r u s m i c r o p h y l l a , s u m m e r 
H a c k b e r r y , C e l t i s r e t i c u l a t a , s u m m e r 
B o x t h o r n , L y c i u m f r e m o n t i i , A u g u s t 
M i s t l e t o e , P h o r a d e n d r e n c a l i f o r n i c u m , s u m m e r 
L o t e b u s h , Z i z y p h u s ob tus i fo l i a , s u m m e r 
B i r d c a y e n n e p e p p e r , C a p s i c u m f r u t e s c e n s , A u g u s t 
B l a c k Oak, Q u e r c u s e m o r y i and Cb oblongi fo l ia , Ju ly 
Bucknu t , j o j o b a , S i m m o n d s i a c h i n e n s i s , (S. c a l i f o r n i c a ) , A u g u s t 
S a g u a r o , C e r e u s g i g a n t e u s , ( C a r n e g i a g i g a n t e a ) , Ju ly 
O r g a n pipe c a c t u s , C e r e u s t h u r b e r i , ( L e m a i r e o c e r e u s t h u r b e r i ) , 

A u g u s t 
P r i c k l y - p e a r , Opunt ia p h a e a c a n t h a , (O. e n g e l m a n n i i ) , J u n e , O c t o b e r 
Cho l l a , Opunt ia fulgida and O. e c h i n o c a r p a , A u g u s t 
D a t i l , Banana y u c c a , Yucca b a c c a t a , s u m m e r 

CHEWING 

M e s q u i t e , P r o s o p i s v e l u t i n a , g u m chewed 
Whi te b r i t t l e b u s h , E n c e l i a f a r i n o s a , g u m chewed 
Mi lkweed v i n e , S a r c o s t e m m a c y n a n c h o i d e s , ( P h i l i b e r t e l l a h e t e r o p h y l l a ) , 

g u m chewed 
O c o t i l l o , F o u q u l e r i a s p l e n d e n s , honey chewed 

SEEDS 

S a c a t o n , S p o r o b l o u s w r i g h t i i , S e p t e m b e r 
P e p p e r g r a s s , L i p i d i u m t h u r b e r i , S e p t e m b e r 
P a t a t a , Mono lep i s n u t t a l l i a n s , S e p t e m b e r 
P i g w e e d , a m a r a n t h , A m a r a n t h u s p a l m e r i , S e p t e m b e r 
T a n s y - m u s t a r d , D e s c u r a i n i a p i n n a t a , (Sophia p inna t a ) , S e p t e m b e r 
M e s q u i t e , P r o s o p i s v e l u t i n a , A u g u s t 
L i t t l e - l e a f p a l o - v e r d e , C e r c i d i u m m i c r o p h y l l a , ( P a r k i n s o m a 

m i c r o p h y l l a ) , A u g u s t 
M e x i c a n p a l o - v e r d e , P a r k i n s o n i a a c u l e a t a , A u g u s t 
I r o n w o o d , Olneya t e s o t a , A u g u s t 
Devi l c l aw , M a r t y n i a f r a g r a n s 
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T a b l e 1 cont inued 

B E V E R A G E S 

S a g u a r o , C e r e u s g i g a n t e u s , ( C a r n e g i a g i g a n t e a ) , j u i c e f e r m e n t e d 
O r g a n pipe c a c t u s , C e r e u s t h u r b e r i , ( L e m a i r e o c e r e u s t h u r b e r i ) , 

j u i c e f e r m e n t e d 
P r i c k l y - p e a r , Opunt ia p h a e c a n t h a , (O. e n g e l m a n n i i ) , j u i c e f e r m e n t e d 
L o t e b u s h , Z i z y p h u s l y c i o i d e s , j u i c e f e r m e n t e d 
J i m s o n w e e d , D a t u r a m e t e l o i d e s , roo t g round and infused 
T a n s y - m u s t a r d , D e s c u r a i n i a p i n n a t a , (Sophia p i n n a t a ) , m a d e into t ea 
Chia s a g e , Sa lv ia c o l u m b a r i a , m a d e in to t e a 
B r o o m w e e d , D e s e r t b r o o m , B a c c h a r i s s a r o t h r o i d e s , m a d e into t ea 
J o i n t - f i r , M o r m o n - t e a , E p h e d r a n e v a d e n s i s , m a d e in to t ea 

CULTIGENS 

L E G U M E S 

T e p a r y , P h a s e o l u s acu t i fo l iu s v a r . l a t i fo l ius 

Kidney b e a n , P h a s e o l u s v u l g a r i s 
V e t c h , V i c i a s a t i v a 
L e n t i l , L e n s e s c u l e n t a 
C h i c k - p e a , g a r a b a n z o , C i c e r a r i e t i n u m 

CUCURBITS 

P u m p k i n , C u c u r b i t a pepo 
C r o o k n e c k p u m p k i n , C u c u r b i t a m o s c h a t a 
M u s k m e l o n , C u c u m i s m e l o 
W a t e r m e l o n , C i t r u l l u s c i t r u l l u s 

TOBACCO 

Coyote t o b a c c o , N i c o t i a n a t r i g o n o p h y l l a 
Yaqui t o b a c c o , N i c o t i a n a t a b a c u m 

CORN 

C o r n , Zea m a y s , s e v e n v a r i e t i e s 

COTTON 

Cot ton , G o s s y p i u m s p . 

W H E A T 

W h e a t , T r i t i c u m a e s t i v u m 
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The e thnobio logy of the P i m a i n v e s t i g a t e d by R u s s e l l (1975) a t the 
t u r n of th i s c e n t u r y r e a d s l ike tha t of the P a p a g o . Tt con ta ins the 
n a m e s of 22 n a t i v e p l an t s whose s t e m s , l e a v e s , o r f l o w e r s w e r e 
e a t e n ; four t h a t w e r e exp lo i t ed for t h e i r r o o t s or b u l b s ; 15 tha t 
suppl ied f r u i t s o r b e r r i e s ; and 24 tha t suppl ied ed ib le s e e d s or 
n u t s . P a r a m o u n t in i m p o r t a n c e w e r e the f r u i t of the s a g u a r o and 
the bean of the m e s q u i t e t r e e . R u s s e l l n o t e s t ha t the a g r i c u l t u r e 
of the P i m a was a l r e a d y wel l deve loped p r i o r to white con tac t ; 
whea t , o a t s , b a r l e y , w a t e r m e l o n s , m u s k m e l o n s , and p r o b a b l y 
s o m e v a r i e t i e s of c o r n and d o m e s t i c a t e d b e a n s w e r e i n t r o d u c e d 
by the S p a n i s h o r A n g l o s . O v e r s ix v a r i e t i e s of m a i z e and a t l e a s t 
f ive v a r i e t i e s of b e a n s w e r e being cu l t iva ted in 1900 by the P i m a 
( R u s s e l l 1975:66-92) . 

P a d r e Kino b r o u g h t w h e a t , o a t s , and ca t t l e to the P i m a and P a p a g o 
in the l a t t e r half of the 17th c e n t u r y ; and t h e s e foodstuffs w e r e 
r e a d i l y adop ted in to the d i e t and a g r i c u l t u r a l s y s t e m of the a b o r i g i n e s 
(Spicer 1962). 

The a r c h e o l o g i c a l s i t e of San C a y e t a n o de l T u m a c a c o r i e x c a v a t e d 
by D i P e s o (1956) p r o v i d e s us with s o m e i n s i gh t in to the p o s s i b l e 
t r a n s i t i o n f r o m H o h o k a m to P i m a . San Caye tano de l T u m a c a c o r i 
w a s a P i m a compound (with e a r l i e r H o h o k a m c o m p o n e n t s ) t ha t was 
be ing u s e d a t the t i m e of S p a n i s h con tac t ( c i r c a 1540-1560). Cu t l e r 
(1956), who a n a l y z e d the v e g e t a l r e m a i n s from, t h i s s i t e , s t a t e s tha t 
the U p p e r P i m a w e r e e s s e n t i a l l y f a r m e r s , ye t they r e l i e d heav i ly 
on n a t i v e r e s o u r c e s . P i m a p lan t r e m a i n s f r o m San Caye tano r anked 
a c c o r d i n g to a b u n d a n c e w e r e c o r n , m e s c a l , and b e a n s . O the r 
p lan t r e m a i n s inc luded the wild p o t a t o , S o l a n u m s p . ; wild onion, 
A l l i u m un i fo l ium; s a g u a r o , o r g a n - p i p e c a c t u s , C e r e u s t h u r b e r i ; 
p r i c k l y - p e a r , Opunt ia s p . ; s o t o l , D a s y l i r i o n w h e e l e r i ; Re ina de la 
n o c h e , C e r e u s g r e g g i i ; b l a c k wa lnu t , J u g l a n s r e p e s t r i s ; and b lue 
p a l o - v e r d e , C e r c i d i u m f l o r i d u m . In a d d i t i o n , 250 s e e d s of g r a s s , 
P a n i c u m f a s i c u l a t u m , and an equa l n u m b e r of p igweed or l a m b s -
q u a r t e r s s e e d s , Chenopod ium f r e m o n t i , w e r e a s s o c i a t e d with b u r i a l s . 
Both w e r e w i d e l y used a s a food s o u r c e . Cu l t iva ted b e a n s inc luded 
the t e p a r y , P h a s e o l u s a c u t i f o l i u s , and k idney , P . v u l g a r i s . C u c u r b i t s 
w e r e r e p r e s e n t e d by the p u m p k i n , C u c u r b i t a pepo , and s q u a s h , 
C. m o s c h a t a ( C u t l e r , 1956:458-463) . 

D e s p i t e the i n t r o d u c t i o n of new c u l t i g e n s c o n c u r r e n t with Span i sh 
m i s s i o n i z a t i o n , t he P i m a and P a p a g o cont inued to u t i l i ze t h e i r 
t r a d i t i o n a l foods tu f f s . Of the cu l t i gens r e p o r t e d to be u s e d by the 
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P a p a g o in the 1930 's (Tab le 1), l e s s than half w e r e i n t r o d u c e d by the 
S p a n i s h a n d / o r A n g l o s . I n t r o d u c e d p lan t foods a r e the l e g u m e s , 
v e t c h , l e n t i l , and c h i c k - p e a , p lus m u s k m e l o n s , w a t e r m e l o n s , and 
whea t . A l l of the o t h e r p l an t s m e n t i o n e d a r e e i t h e r na t ive f lora 
o r d o m e s t i c a t e s t ha t w e r e known to the na t ive A m e r i c a n s in p r e -
c o l u m b i a n t i m e s . Kap lan (1956) c o n s i d e r s the t e p a r y b e a n , 
P h a s e o l u s a cu t i f o l i u s v a r . l a t i f o l i u s , a d i a g n o s t i c of H o h o k a m 
a g r i c u l t u r e . It i s thought to have p o s s i b l y o r i g i n a t e d in s o u t h e r n 
A r i z o n a . 

A r e v i e w of T a b l e 1 not only i n d i c a t e d tha t na t ive f l o r a had i n t e n s i v e 
u t i l i z a t i o n , but a l s o i n d i c a t e d tha t the exp lo i t a t i on of na t i ve f l o r a 
o c c u r r e d f r o m s p r i n g t h r o u g h fa l l with a peak in the s u m m e r . The 
da t a in T a b l e 1 i n c l u d e s a wide v a r i e t y of g r e e n s and o t h e r p e r i s h a b l e 
p lan t p a r t s . It i s a l s o n o t e w o r t h y tha t P a p a g o exp lo i t a t ion of na t i ve 
f l o r a i s not p a r t i c u l a r l y condi t ioned by d r o u g h t . In f a c t , the na t ive 
f l o r a i s u s e d a t v a r i o u s s t a g e s t h r o u g h o u t m o s t of t h e y e a r . 

The t e s t of the b a s i c h y p o t h e s i s of t h i s r e p o r t r e s t s on the fol lowing 
a r c h e o l o g i c a l d a t a . If p r e h i s t o r i c p lant r e m a i n s show s i m i l a r i t y to 
h i s t o r i c f l o r a u s e d for s u b s i s t e n c e , we should e x p e c t the H o h o k a m 
had a c o m p a r a b l e v e g e t a t i v e d i e t ; t h a t i s , s i m i l a r to a l l the f l o r a 
u t i l i z e d in T a b l e 1 e x c e p t , of c o u r s e , fo r t hose t ypes i n t r o d u c e d by 
E u r o p e a n s . One m u s t k e e p in mind t h a t , due to d i f f e r e n t i a l p r e s e r v a 
t i o n , s e e d r e m a i n s r e p r e s e n t the g r e a t e r p a r t of the a r c h e o l o g i c a l 
r e c o r d . 
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A R C H E O L O G I C A L REMAINS 

T a b l e 2 c o n d e n s e s the pub l i shed f l o r a l da ta f r o m H o h o k a m s i t e s . 
The s ign i f i cance of t h i s da ta wil l be d i s c u s s e d a f t e r p r e s e n t a t i o n of 
the new f l o r a l e v i d e n c e s tud ied by th i s w r i t e r , bxit a few c o m m e n t s 
on the ex i s t i ng l i t e r a t u r e wil l be m a d e . 

The m o s t c o m p r e h e n s i v e w o r k done thus f a r on H o h o k a m e thnobo tany 
h a s b e e n u n d e r t a k e n by V o r s i l l a B o h r e r . B o h r e r (1969) s tud ied the 
e t h n o b o t a n i c a l r e m a i n s p r e s e n t in one h o u s e s t r u c t u r e dat ing b e t w e e n 
A . D. 1100-1200 a t A r i z o n a BB:13:41 and r e m a i n s f r o m an ou tdoor 
h e a r t h and two h o u s e s a t A r i z o n a BB:13:50 (A. D. 700-122). H e r 
i m p o r t a n t a n a l y s i s of the Snaketown t r a s h r e m a i n s ( B o h r e r 1970) 
i n d i c a t e s : A c o m m o n a l i t y of p lant u s e s b e t w e e n the H o h o k a m , P i m a , 
and M a r i c o p a ; a p r o p o s e d H o h o k a m t w o - c r o p - p e r - y e a r h a r v e s t 
wi th two s u p p l e m e n t a l g a t h e r i n g a c t i v i t i e s in J u l y and S e p t e m b e r 
s i m i l a r to the P i m a e c o s y s t e m ; p e r i o d s of i n t ens i f i ed exp lo i t a t ion 
of wild f l o r a wh ich w a s condi t ioned by c r o p f a i l u r e ; and a de t a i l ed 
d e s c r i p t i o n of Snake town e t h n o b o t a n i c a l r e m a i n s da t ing b e t w e e n 
300 B . C. and A . D . 1200. B o h r e r h a s a l s o pub l i shed a c o m p r e 
h e n s i v e a n a l y s i s of e t h n o b o t a n i c a l r e m a i n s f r o m Tonto Na t iona l 
M o n u m e n t n e a r Lake R o o s e v e l t ( B o h r e r 1962) which i s an a r e a 
p e r i p h e r a l to the H o h o k a m but c l o s e l y a s s o c i a t e d in t ypes of n a t u r a l 
v e g e t a t i o n and in hav ing had c u l t u r a l c o n t a c t s wi th the H o h o k a m . 
The Ton to r u i n s a r e c o n s i d e r e d to be S a l a d o , which was h e a v i l y 
in f luenced by the C l a s s i c H o h o k a m . 

C o r n , Z e a m a y s , w a s g rown by the H o h o k a m a s e a r l y a s 300 B. C. 
( B o h r e r 1970), and t h e r e is s o m e d i s p u t e a s to i t s c l a s s i f i c a t i o n by 
r a c e s . B o h r e r (1962) s t a t e s t ha t a l l H o h o k a m c o r n was of the 
H o h o k a m - B a s k e t m a k e r t y p e . F r e q u e n t l y , h o w e v e r , H o h o k a m c o r n 
i s d e s c r i b e d a s be longing to the P i m a - P a p a g o r a c e . P e r h a p s the 
t y p e s a r e the s a m e ye t ca l l ed by d i f fe ren t n a m e s . Hugh C u t l e r , 
who is c o n s i d e r e d an e x p e r t on c o r n in e thnobo tany , found in the 
Gi la Bend a r e a (Cu t l e r 1965) f ive r a c e s of Z e a rriayj3_--the pop 
v a r i e t i e s , Chapa lo t e and R e v e n t a d o r , and the f lour r a c e s of 
O v a n e v o , H a r i n o s o de o c h o , and P i m a - P a p a g o . B o h r e r (1969) 
i n d i c a t e d a m o r e l i m i t e d but s i m i l a r v a r i a t i o n in c o r n f r o m h e r 
two s i t e s on the San X e a v i e r Ind ian R e s e r v a t i o n . 
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T h e r e i s a l s o s o m e d i s p u t e ove r the p r o p e r c l a s s i f i c a t i o n of b e a n s . 
Kap lan (1956) g i v e s a c o m p r e h e n s i v e a n a l y s i s of p r e h i s t o r i c cu l t iva ted 
b e a n s in the S o u t h w e s t e r n Uni ted S t a t e s and a l s o c i t e s useful c h a r a c 
t e r i s t i c s for i den t i f i c a t i on of cu l t i va t ed v a r i e t i e s . M e s q u i t e , P r o s o p i s 
v e l u t i n a , (*P. j u l i f l o r a ) , and s c r e w b e a n , P . p u b e s c e n s , a r e wild 
a r b o r e a l l e g u m e s t h a t w e r e u t i l i z ed e x t e n s i v e l y by the H o h o k a m , 
P i m a , and P a p a g o . The seed pods of t h e s e two s p e c i e s a r e e a s i l y 
d i s t i n g u i s h e d ; bu t , in an a r c h e o l o g i c a l con tex t , the f r a g m e n t e d pods 
and e s p e c i a l l y the s e e d s a r e e x t r e m e l y diff icul t to t e l l a p a r t . B o h r e r 
(1970) had to l u m p s o m e of the two s p e c i e s t o g e t h e r to a c c o u n t fo r 
p e r c e n t a g e s of the to ta l l e g u m i n o u s s e e d s a t Snake town. L i m a b e a n s , 
P h a s e o l u s l u n a t u s , and Canava l i a e n s i f o r m i s a r e often confused; 
f o r e x a m p l e , a t the Hodges s i t e , C a r t e r (1945) s t a t ed tha t s ix b e a n s 
r e c o v e r e d f r o m t h e r e w e r e l i m a b e a n s , yet s u b s e q u e n t r e a n a l y s i s 
(Kaplan 1956) iden t i f i ed the s a m e b e a n s a s C a n a v a l i a e n s i f o r m i s . 
A n o t h e r l i m a l o o k - a - l i k e , the s c a r l e t r u n n e r b e a n , P h a s e o l u s 
c o c c i n e u s , p r e s e n t s a n o t h e r p r o b l e m in a r c h e o l o g i c a l i den t i f i ca t ion . 

Vo lney J o n e s a n a l y z e d s o m e b o t a n i c a l r e m a i n s in h o u s e s f r o m the 
o r i g i n a l Snake town e x c a v a t i o n (Gladwin, e t a l . , 1937). J o n e s found 
qu i t e a few r e m a i n s of c o r n , b e a n s , cot ton s e e d s , and of the 
C h e n o p o d i u m - A m a r a n t h u s a s s e m b l a g e . He g ives l i t t l e q u a n t i t a t i v e 
d a t a , but does i n d i c a t e t ha t o v e r two g a l l o n s of A m a r a n t h u s sp . and 
a b o u t a q u a r t of Chenopod ium s p . s e e d s w e r e r e c o v e r e d ( C a s t e t t e r 
1942 :32-33) . B o h r e r ' s (1970) a n a l y s i s of the t r a s h a r e a s a t Snake town 
e x c a v a t e d by E m i l H a u r y in 1964-1965 r e t r i e v e d only 7 9 C h e n o p o d i u m 
(or T r i a n t h e m a p o r t u l a c a s t r u m ) s e e d s . The g r a s s s e e d s f r o m S n a k e 
town w e r e m a i n l y l i t t l e b a r l e y g r a s s , H o r d e u m pnjHlJuiry, wi th l e s s e r 
a m o u n t s of P a n i c u m o r S e t a r i a . As ide f r o m f inding tha t the H o h o k a m 
w e r e cu l t iva t ing c o r n by 300 B . C. , B o h r e r found they g r e w the 
c o m m o n b e a n , P h a s e o l u s v u l g a r i s , d u r i n g the E s t r e l l a p h a s e 
(100 B . C. to A. D. 100) and tha t co t ton , G o s s y p i u m s p . , was i n t r o 
duced no l a t e r than A. D. 300. B o h r e r ' s h igh i n c i d e n c e of s a g u a r o 
and m e s q u i t e s e e d s a t Snake town led h e r to a s s u m e the H o h o k a m 
exp lo i t ed t h e s e two s o u r c e s e x t e n s i v e l y . H e r pol len a n a l y s i s y i e lded 
h igh c o n c e n t r a t i o n s of Cy l ind ropun t i a po l l en t h a t i n d i c a t e s chol la 
bud u t i l i z a t i o n . The f inding of a c t u a l chol la buds in the t r a s h a r e a s 
s u b s t a n t i a t e s t h i s . B o h r e r b e l i e v e s the H o h o k a m p e r h a p s e n c o u r a g e d 
" w e e d s " s u c h a s t a n s y m u s t a r d , l i t t l e b a r l e y g r a s s , and P a n i c u m 
g r a s s e s and c e r t a i n of the A m a r a n t h a c e a e and C h e n o p o d i a c e a e to 
g r o w in t h e i r g a r d e n s a s s u p p l e m e n t a l g r e e n s and s e e d s ( B o h r e r 
1970). T h e r e i s no r e a s o n to doubt t h i s . 
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At C a s a G r a n d e , Kap lan (1956) ident i f ied 19 c o m m o n b e a n s f r o m 
e a r l i e r e x c a v a t i o n s c a r r i e d out t h e r e . F e w k e s (1912) n o t e s the 
o c c u r r e n c e of c o r n , b e a n s , and m e s q u i t e b e a n s a t C a s a G r a n d e 
wi thout q u a n t i t a t i v e d a t a . 

Ha l l (1974) a t the E s c a l a n t e g r o u p r u i n found tha t Zea m a y s w a s by 
f a r the m o s t c o m m o n p lan t food r e m a i n . Hal l found t h r e e s p e c i e s 
of c u c u r b i t s p r e s e n t a t E s c a l a n t e , the cu l t i va t ed p u m p k i n , C u c u r b i t a 
pepo , and two k inds of wild g o u r d s (C. d ig i t a t a and C. f o e t i d i s s i m a ) . 
H a y d e n (1954) found c h a r r e d yucca p lan t r e m a i n s a t U n i v e r s i t y Ruin , 
bu t Ha l l (1974) r e p o r t s the only i n s t a n c e of Yucca b a c c a t a s e e d s a t a 
H o h o k a m s i t e . The f r u i t can be e a t e n r a w , t o a s t e d , g r o u n d , or 
d r i e d . A n o t h e r new a d d i t i o n to H o h o k a m e thnobo tany found a t the 
E s c a l a n t e r u i n g r o u p was s e e d s of I p o m o e a c o s t e l l a t a , a n a r c o t i c 
p lan t r e l a t e d to the LSD f a m i l y of h a l l u c i n o g e n s (Hall 1974). 

H a u r y ' s (1950) V e n t a n a Cave v e g e t a l food r e m a i n s m a y e i t h e r be 
H o h o k a m or P a p a g o , o r bo th . M o s t of the c o r n a t Ven tana Cave 
w a s in t h e f o r m of cobs b e l o n g i n g , p r o b a b l y , to the P i m a - P a p a g o 
r a c e . Two s t e m s of s q u a s h , one C u c u r b i t a m o s c h a t a and the o t h e r 
C. m a x i m a , w e r e a l s o found. P r i c k l y - p e a r s e e d s , f r u i t s , and 
s t e m s w e r e e x c a v a t e d in add i t i on to m e s q u i t e and b lue p a l o - v e r d e , 
C e r c i d i u m f l o r i d u m , pods and s e e d s . I ronwood , Olneya t e s o t a ; 
c o f f e e - b e r r y or j o j o b a , S i m m o n d s i a c h i n e n s i s ; and b e a r - g r a s s , 
Nol ina m i c r o c a r p a , c o m p l e t e H a u r y ' s l i s t of f l o r a l foodstuffs a t 
V e n t a n a C a v e . 

A fo r t i f i ed h i l l s i t e n e a r Gi la B e n d , A r i z o n a , T:13:8, w a s o r i g i n a l l y 
s e t t l e d by H o h o k a m h a b i t a n t s t hen a p p a r e n t l y r e s e t t l e d by T a n q u e 
V e r d e p h a s e (A. D. 1200-1300) m i g r a n t s f r o m the T u c s o n a r e a . 
Twe lve of the 43 c o r n cobs found a t t h i s s i te be long to the pop 
r a c e s of Chapa lo t e o r R e v e n t a d o r m a i z e ; 26 cobs a r e of the Onaveno 
o r M a i s B l a n c o de Sono ra t y p e s ; and the r e m a i n i n g f ive cobs a r e 
P i m a - P a p a g o . One of the c u c u r b i t s e e d s i s C u c u r b i t a pepo ; the 
o t h e r , Cb rrrLxta. It i s i n t e r e s t i n g tha t t he t e p a r y b e a n r e p r e s e n t a 
t i v e s c o m e f r o m t h r e e s e p a r a t e b u r i a l s a t t h i s s i t e . T h i s i s the 
f i r s t t i m e a c o r n s , Q u e r c u s s p . , a r e found in the H o h o k a m l i t e r a t u r e . 
R u s s e l l (1975:78) m e n t i o n s t h a t the Pinna t r a d e d a c o r n s of Q u e r c u s 
ob longi fo l ia f r o m the P a p a g o , who a p p a r e n t l y g a t h e r e d t h e m f o r 
food in J u l y in a few h i l l y p l a c e s in the s o u t h e r n P a p a g u e r i a 
( C a s t e t t e r and U n d e r h i l l 1935). 
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Table 2 s u m m a r i z e s the f loral data recovered and analyzed thus 
far from Hohokam s i t e s . The following section will deal with new 
archeobotanical data recovered from the Salt River Valley, froin 
si tes nea r Super ior , and f rom s i tes in the Papaguer ia . 
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NEW A R C H E O B O T A N I C A L E V I D E N C E 

The Sal t R i v e r V a l l e y 

The a r c h e o l o g i c a l da ta f r o m M e s a G r a n d e c o m e s f r o m t h r e e e x c a v a 
t ions conduc ted by A r i z o n a S ta t e U n i v e r s i t y a t t h i s s i t e in I960 , 1972, 
and 1973. D e s p i t e the n u m b e r of e x c a v a t i o n s c a r r i e d out a t th is s i t e , 
t h e r e i s a r e a l pauc i ty of a r c h e o b o t a n i c a l r e m a i n s . Two wooden 
p a d d l e s , two C u c u r b i t a m a x i m a s e e d s , 29 P r o s o p i s ve lu t ina s e e d s , 
and 35 m l . of C e r e u s g i g a n t e u s s e e d s r e p r e s e n t the s u m to t a l of 
b o t a n i c a l r e m a i n s r e c o v e r e d f r o m t h i s s i t e . It i s of i n t e r e s t tha t 
t he l a r g e c r o o k - n e c k e d s q u a s h , m e s q u i t e , and s a g u a r o a r e the sole 
r e p r e s e n t a t i v e s f r o m what was once a l a r g e C l a s s i c mound in the 
c e n t e r of an a g r i c u l t u r a l a r e a . 

The d i v e r s i t y of p lan t r e m a i n s f r o m La Ciudad i s even m o r e l i m i t e d . 
P u e b l o G r a n d e M u s e u m r e t a i n s 70 m l . of Z e a m a y s k e r n e l s e x c a v a t e d 
f r o m La Ciudad . The F r a n k M i d v a l e C o l l e c t i o n , now d e p o s i t e d in 
the A r c h e o l o g y L a b o r a t o r y a t the A r i z o n a S ta te U n i v e r s i t y , con t a i n s 
89 c o r n k e r n e l s and two s m a l l cob f r a g m e n t s d o c u m e n t e d a s be ing 
f r o m L a Ciudad . P e r h a p s m o s t i m p o r t a n t a r e 431 cot ton s e e d s f r o m 
t h r e e loc i a t L a Ciudad tha t a r e p r o b a b l y G o s s y p i u m ho pi . In two 
l o c i , co t ton s e e d s w e r e found in a s s o c i a t i o n wi th h u m a n c r e m a t i o n 
r e m a i n s in p o t t e r y o l l a s . 

F o l l o w i n g i s a l i s t i n g of f l o r a l r e m a i n s f r o m P u e b l o G r a n d e tha t 
a r e e x t a n t in the P u e b l o G r a n d e M u s e u m c o l l e c t i o n . T h e s e r e m a i n s 
w e r e e x c a v a t e d by Odd H a l s e t h , J u l i a n H a y d e n , and o t h e r s in the 
l a t e 1930 's and e a r l y 1940 ' s . U n f o r t u n a t e l y , t h e r e is no e x a c t 
p r o v e n e n c e da t a for t h e m ; h o w e v e r , i t i s s ign i f i can t t ha t m a n y 
type s p e c i m e n s c o m e f r o m m o r e than one loc i a t the P u e b l o G r a n d e 
r u i n . 

s m a l l c o r n c o b s , Z e a m a y s , 12 f r o m 10 loc i 
c o r n k e r n e l s , 111 m l . f r o m 12 loc i in add i t i on to 18. 2 l i t e r s 

f r o m 1 locus 
l i t t l e - l e a f p a l o - v e r d e b e a n s , C e r c i d i u m m i c r o p h y l l u m , 38 m l . 

f r o m 10 loc i 
b lue p a l o - v e r d e b e a n s , C e r c i d i u m f l o r i d u m , 5 f rorn 3 l oc i 
co t ton s e e d s , G o s s y p i u m sp . , 7 f r o m 1 l o c u s 
m e s q u i t e s e e d s , P r o s o p i s v e l u t i n a , 8 m l . f r o m 1 l o c u s 
P h a s e o l u s l u n a t u s o r C a n a v a l i a e n s i f o r r n i s , 1 bean f r o m 1 locus 

22 



s c a r l e t r u n n e r b e a n , P h a s e o l u s c o c o i n e u s , 1 f r o m 1 l o c u s 
wild g o u r d , C u c u r b i t a d i g i t a t a , 3 s e e d s f r o m 1 locus 
s q u a s h , C u c u r b i t a m a x i m a , 8 s e e d s f r o m 2 loc i 
wa lnu t , J u g l a n s sp„ , 1 f r o m 1 l o c u s 
hedgehog c a c t u s , E c h i n o c e r e u s e n g e l m a n n i i , s e e d s , 24 m l . 

f r o m 4 loc i 
sagxraro , C e r e u s g i g a n t e u s , s e e d s , 4 m l . f r o m 1 l o c u s 

In add i t i on to the above r e m a i n s f r o m P u e b l o G r a n d e , the w r i t e r , 
a long wi th J o n Sco t t Wood and David E . W a r d , e x c a v a t e d a por t ion 
of a Soho p h a s e s t r u c t u r e t h a t ex t ended beyond the wes t wa l l of the 
P u e b l o G r a n d e mound d u r i n g the s u m m e r of 1975 (Wood, et a l . , 1975). 
The m o s t d i s t i n g u i s h i n g f e a t u r e of the s t r u c t u r e , a r c h e o b o t a n i c a l l y 
s p e a k i n g , was a r a t h e r d e n s e l e n s e of l i t t l e - l e a f p a l o - v e r d e b e a n s 
tha t w e r e a s s o c i a t e d with t h e roof fa l l of the b u r n e d s t r u c t u r e . The 
quan t i ty of t h e s e b e a n s , and the t i m e r e s t r i c t i o n s i m p o s e d on the 
a c t u a l e x c a v a t i o n , p r e v e n t e d c o l l e c t i o n of a l l of the p a l o - v e r d e 
b e a n s , bu t a " r e p r e s e n t a t i v e s a m p l e " of 437 m l . was r e t r i e v e d . 
The p a l o - v e r d e l e n s e in the roof fa l l w a s a t t r i b u t e d to p r o b a b l e 
g r a n a r i e s on the roof con ta in ing s t o r e d q u a n t i t i e s of the b e a n s t h a t 
w e r e b u r n e d in the f i r e a f t e r the s econd o c c u p a t i o n of the s t r u c t u r e . 
In a d d i t i o n to the 43 7 m l . of l i t t l e - l e a f p a l o - v e r d e b e a n s in t h i s 
s t r u c t u r e , 70 c o r n k e r n e l s , half a l i m a b e a n , P h a s e o l u s l u n a t u s 
(or p o s s i b l y C a n a v a l i a e n s i f o r m i s ) , and e ight wild gourd s e e d s , 
C u c u r b i t a d i g i t a t a , w e r e found. 

AZ U:10:7 (PGM) , a C l a s s i c p e r i o d t r a s h m o u n d , con ta ined two s m a l l 
c o r n c o b s , t h r e e c o r n k e r n e l s , and two cot ton s e e d s . T h i s s i t e i s 
a l s o in the v i c i n i t y of P h o e n i x on the f i r s t P l e i s t o c e n e t e r r a c e of the 
Sal t R i v e r . 

A n o t h e r Sal t R i v e r s i t e , AZ T:12:3 (PGM) , be long ing to the Saca ton 
p h a s e , y i e lded e ight s m a l l c o r n cobs and 11 m e s q u i t e pod fragi.ments. 

AZ U:9:100 (ASU) was a l a r g e H o h o k a m s i te on the Sal t R i v e r t e r r a c e 
t h a t w a s e x c a v a t e d by the A r i z o n a S ta te U n i v e r s i t y , but which h a s 
no t ye t been r e p o r t e d . S c h o e n w e t t e r (1975, p e r s o n a l c o m m u n i c a t i o n ! 
a n a l y z e d s o m e po l len s a m p l e s f r o m th i s s i t e and found t h a t t h e r e 
w e r e suf f ic ien t pol len s u m s of C y l i n d r o p u n t i a to i n d i c a t e chol la bud 
u t i l i z a t i on by the p r e h i s t o r i c i n h a b i t a n t s (cf. B o h r e r 1970). 

D e s p i t e the fac t t h a t t he a b o v e s i t e s a r e in what m i g h t be t e r m e d 
the " g a r d e n b a s k e t " of t h e H o h o k a m ( F i g u r e 1), i t i s ev iden t tha t 
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the p r e h i s t o r i c i n h a b i t a n t s of the Sal t R i v e r Va l l ey u t i l i zed a g r e a t 
d e a l of the n a t i v e f l o r a . Q u a n t i t a t i v e l y , c o r n a p p e a r s to r a n k a s 
t h e m o s t i m p o r t a n t food c r o p . T h i s i s not s u r p r i s i n g , but it m a y 
be to s o m e to find s u c h a wide v a r i e t y and f r e q u e n c y of na t i ve 
f l o r a be ing u s e d in an a r e a known fo r i t s e x t e n s i v e cana l s y s t e m s 
and s u p p o s e d r e l i a n c e on c u l t i g e n s . 

The P a p a g u e r i a 

B r u d e r (1975) h a s a l r e a d y e x p l o r e d the a r c h e o l o g i c a l m a n i f e s t a t i o n s 
of h i s t o r i c P a p a g o s i t e s in t h e S la te M o u n t a i n s of the P a p a g u e r i a . 
She and t h i s w r i t e r f loa ted 27 so i l s a m p l e s (cf. S t r u e v e r 1968) from, 
t h r e e s i t e s in the H e c l a s tudy a r e a , and the f lo ta t ion r e s i d u e was 
s u b s e q u e n t l y e x a m i n e d fo r i n c o r p o r a t i o n in to th i s r e p o r t . F o r 
c o m p a r a t i v e p u r p o s e s , e igh t so i l s a m p l e s f r o m the Santa R o s a 
W a s h P r o j e c t c a r r i e d out by L . M a r k R a a b u n d e r the a u s p i c e s of 
the A r i z o n a S ta te M u s e u m , T u c s o n , w e r e a l s o f loa ted and the seed 
r e s i d u e e x a m i n e d . 

F i v e of the e ight Santa R o s a W a s h so i l f lo t a t ion s a m p l e s y ie lded 
b o t a n i c a l r e m a i n s . AZ AA:5:43 (ASM), F N 2 8 , F e a t u r e 1, w a s a 
l a r g e l a t e C l a s s i c t r a s h mound one m i l e w e s t of the m e s q u i t e 
b o s q u e s of the Santa R o s a W a s h . Soil s a m p l e s (1 m . x 10 c m . ) 
w e r e f loa ted a t 20 c e n t i m e t e r i n t e r v a l s to t h e b a s e of the t r a s h 
mound to ob t a in i n d i c a t i o n s of p l an t foods f r o m t h i s s i t e . The only 
s e e d r e m a i n s f r o m t h i s f lo ta t ion p r o c e s s w e r e five m e s q u i t e b e a n s , 
one f r o m the 2 0 - 3 0 c m . l e v e l , t h r e e f r o m the 50-60 c m . l e v e l , 
and one f r o m the b a s a l 80-90 c m . l e v e l . AZ AA:5:43 (ASM), 
L o c u s 1, F e a t u r e 4 , was a C l a s s i c H o h o k a m h o u s e . An e x t e r i o r 
h e a r t h f r o m the s a m e f e a t u r e y ie lded eight m e s q u i t e b e a n s . The 
San ta R o s a W a s h a r e a i n v e s t i g a t e d by R a a b i s b e l i e v e d to be a 
c e n t e r for s e d e n t a r y popu la t i ons f r o m the Saca ton p h a s e t h r o u g h 
the l a t e C l a s s i c . It i s a l s o p r e s u m e d th i s s e d e n t a r y popu la t ion 
exp lo i t ed the s l o p e s of the n e a r b y Sla te M o u n t a i n s for the d i v e r s i t y 
of wild s p e c i e s in the C e r c i d i u m - C e r e u s c o m p l e x (Raab and G o o d y e a r 
1973, p e r s o n a l c o m m u n i c a t i o n ) . Whi le t h i s h y p o t h e s i s i s p r o b a b l y 
t r u e , the f lo t a t ion da ta f r o m the Santa R o s a W a s h a r e a i n d i c a t e the 
p r e h i s t o r i c popu la t ion took full a d v a n t a g e of the a d j a c e n t m e s q u i t e 
b o s q u e s . 

L e t us t u r n now to the r e m a i n s of h i s t o r i c P a p a g o s i t e s l o c a t e d 
s o m e f ive to e ight m i l e s s o u t h e a s t of the Santa R o s a W a s h . Of the 
s i t e s which w e r e f i r s t i n v e s t i g a t e d by B r u d e r (1975), t h r e e will be 
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e x a m i n e d to d e t e r m i n e if t h e r e i s h i s t o r i c e v i d e n c e of the exp lo i t a t ion 
of wild f l o r a in an a r e a w h e r e i t s u s e h a s been d o c u m e n t e d p r e -
h i s t o r i c a l l y by G o o d y e a r (1975). 

AZ AA:5:7 (ASU), F e a t u r e 61, i s a l a r g e s i t e p o s s i b l y u t i l i zed 
r e p e a t e d l y f r o m A. D. 1700-1930. P a r t of th i s s i t e i s of p a r t i c u l a r 
i n t e r e s t for i t s m a n i f e s t a t i o n s tha t i nc lude a s a g u a r o g a t h e r i n g 
i m p l e m e n t , a m e t a t e , and two h e a r t h s , one of which had an a s s o 
c ia t ed a s h p i le m i x e d with f i r e - c r a c k e d r o c k s ( B r u d e r 1975:298-300) . 
R e c o v e r e d e c o n o m i c p lan t r e m a i n s f r o m five so i l f lo ta t ion s a m p l e s 
a t t h i s s i t e i n c l u d e d one s a g u a r o s eed and one b lue p a l o - v e r d e b e a n , 
C e r c i d i u m f l o r i d u m , f r o m the m a i n h e a r t h , and 2 4 cho l l a , Qpunt ia 
s p . , s e e d s f r o m the m a i n h e a r t h ' s a s s o c i a t e d a s h / f i r e - c r a c k e d 
r o c k so i l s a m p l e . T h i s e v i d e n c e i n d i c a t e s tha t the m a i n h e a r t h 
w a s once u s e d to r o a s t chol la b u d s ; and , a f t e r the r o a s t i n g was 
c o m p l e t e d , the f i r e r e s i d u e was d u m p e d on the a d j a c e n t a s h p i l e . 
The so i l s a m p l e f r o m a r o u n d the m e t a t e y ie lded only one s a g u a r o 
s e e d . A s t h i s could be a m o d e r n s p e c i m e n , no c o n c l u s i o n s can 
sa fe ly be d r a w n r e g a r d i n g i t . 

A Z AA:9:1 (ASU), F e a t u r e 108, i s b e l i e v e d to be a s a g u a r o f ru i t 
h a r v e s t c a m p b e c a u s e of the p r o b a b l e p r e s e n c e of a r a m a d a and a 
n u m b e r of a s s o c i a t e d r o c k r i n g s , s o m e of which a r e be l i eved to 
h a v e b e e n u s e d a s h e a r t h s and r o a s t i n g a r e a s . Th i s s i t e was 
p r o b a b l y u t i l i z ed b e t w e e n 1860-1915 ( B r u d e r 1975:313-316). Out 
of 12 so i l s a m p l e s , the only e c o n o m i c f l o r a l r e m a i n s f r o m th i s 
s i t e w e r e two s a g u a r o s e e d s f r o m two l o c i . A s ing l e seed f r o m 
e a c h l o c u s a g a i n p r e v e n t s any safe c o n c l u s i o n s ; bu t , a t l e a s t , 
t he fac t of t h e i r be ing s a g u a r o s e e d s f i ts in to B r u d e r ' s h y p o t h e s i s 
t h a t t h i s s i t e w a s a s a g u a r o f ru i t h a r v e s t i n g c a m p . 

Ten so i l f l o t a t ion s a m p l e s w e r e t a k e n f r o m AZ AA:9:1 (ASU), 
F e a t u r e 109. T h i s l a r g e s i t e , a g a i n , is b e l i e v e d to be a s a g u a r o 
f r u i t h a r v e s t i n g c a m p t h a t m a y h a v e b e e n r e p e a t e d l y occup ied 
f r o m A. D. 1700 to the r e c e n t p r e s e n t , t ha t i s , t he 1930 ' s . 
F e a t u r e 109, l ike f e a t u r e 108, a l s o had i n d i c a t i o n s of a r a m a d a 
and the p r e s e n c e of s e v e r a l r o c k r i n g s . It con ta ined a r a t h e r 
r a r e t r a s h mound with two r o c k r i n g s on t op of it ( B r u d e r 1975: 
316-328) . T h i s c o m p l e x s i t e y i e lded a t o t a l of 57 s a g u a r o s e e d s 
f r o m t h r e e l o c i . One so i l l o c u s con ta ined 51 s a g u a r o s e e d s . Al l 
t h r e e loc i a r e a s s o c i a t e d with the p r o b a b l e r a m a d a . In a d d i t i o n , 
t h i s s i t e y i e lded 11 cho l la s e e d s f r o m a so i l s a m p l e p e r i p h e r a l to 
a r o c k r ing and a n o t h e r s ing le chol la s eed f r o m the t r a s h a r e a in 
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the ramada. One charred mesqui te seed was also found. It was 
disappointing that the t r a s h mound sample contained no f loral e le 
men t s . The ra the r l a rge number of saguaro seeds from this site 
documents , in the opinion of this w r i t e r , B r u d e r ' s thes is that the 
site was a saguaro fruit harves t ing camp. The presence of 12 
cholla seeds indicates cholla bud util ization at the site and fur ther 
indicates the multifunctional aspect of this gathering camp. 

The archeological f loral m a t e r i a l f rom the si tes in the Papagueria 
substant ia tes the theory that the peoples in this a r ea extensively 
exploited wild f lora for their subs is tence . The h i s tor ic Papago 
s i tes on the southern slopes of the Slate Mountains indicate a con
tinuum in the gathering sys tem of the indigenous population. 

Turning now to another a r e a that is north of the Papaguer ia , we 
find that the Hohokam in outlying a r e a s f rom the Gila and Salt 
River Valleys had, like the peoples in the Papaguer ia , rel ied 
heavily on noncult igens. 

Superior 

The Microbel l s i t e s , AZ U:12:2 (ASU) and AZ U:12:5 (ASU) a r e on 
the outski r t s of Superior in Pinal County. Both s i tes lie within the 
boundaries of the Tonto National F o r e s t . 

The Microbel l s i tes have tentat ively been dated to A. D. 1275-1325 
and a r e designated as being Hohokam, based on cultural affinities 
in c e r a m i c s , l i th ics , and a rch i t ec tu re (Smith, personal communica
tion). Smith bel ieves this site complex was occupied during a period 
of effective mois tu re deficiency (based on the analys is of 30 pollen 
samples) and that i t r e p r e s e n t s , as a site complex, a Hohokam 
adaptation to a gathering economy conditioned by lower crop 
yields such as suggested in Bohrer (1970). 

The f loral r ema ins f rom the Microbel l s i tes show s imi la r i ty to 
other Hohokam s i t e s . Not one represen ta t ive of a domest ica te was 
found despite careful screening of al l excavated ea r th and analysis 
of 12 soil flotation samples f rom both s i t e s . 

F l o r a l r ema ins were re t r ieved f rom AZ U:12:2 (ASU) and AZ U:12:5 
(ASU) as well as f rom a roast ing pit assoc ia ted with the l a t t e r s i te . 
The economic plant r emains f rom these s i tes a re surnrnarized 
below. 
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AZ U:12;5 (ASU) 

This i s a rock cobble masonry s t ruc ture that probably supported a 
wattel and daub roofed s u p e r s t r u c t u r e . 

The fill soil flotation samples from this s t ruc tu re contained three 
Opuntia sp. seeds that a r e probably cholla, one fishook cactus , 
Mammala r i a m i c r o c a r p a , seed, and two b e a r - g r a s s , Nolina m i c r o -
carpa , s eeds . The floor samples f rom this house included two 
Gramineae seeds , two fishook cactus s eeds , one cholla seed, and 
five b e a r - g r a s s seeds (bea r -g ra s s is of the Li l iaceae family, yucca 
being a well known rep resen ta t ive , not a Gramineae as the common 
name impl ies ) . 

Pe rhaps mos t in te res t ing was the find of 22 blue pa lo -ve rde , 
Cerc id ium f lor idum, seeds in d i rec t associa t ion with a mano and 
meta te on the floor of this s t r uc tu r e . Pa lo -ve rde beans have been 
documented ethnohistor ical ly to have been ground into flour for 
future consumption (Castet ter and Underbil l 1937, Russel l 1975). 

Approximately 100 m e t e r s f rom AZ U:12:5 (ASU), a roasting pit 
was excavated. The flotation sample f rom this pit yielded a 
single b e a r - g r a s s seed. 

AZ U:12:2 (ASU) 

This house is general ly s imi la r to the other site in the Microbel l 
complex, both s t ruc tura l ly and in i t s recovered f loral r e m a i n s . 

Two blue pa lo-verde seeds were found, one near and the other on 
the floor of this s t r uc tu r e . Also found on the floor was one cholla 
bud that had apparent ly been roas ted . In addition, a fragment of 
the ep idermis of a hedgehog cactus , Echinocereus engelmannii , was 
found near the floor. There has been no known use for the body of 
this plant, but the fruit with i t s seeds is considered quite tas ty . 
Hedgehog cactus seeds have been found at other Hohokam s i tes . 
F o r example, at Pueblo Grande (this report) and at Snaketown 
(Bohrer 1970). 

The f loral r ema ins f rom the Microbel l s i tes perhaps r ep re sen t a 
Hohokam adaptat ion to a p r imar i ly gathering, in lieu of ag r i cu l tu re , 
subsis tence pa t te rn . Sites such as the Microbel l complex may 
r e p r e s e n t the p r e d e c e s s o r s of groups who survived the Hohokam 
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collapse c i rca A. D. 1450 (Smith, personal communication). One can 
a lso theor ize that the wild seeds recovered may reflect an ongoing 
gathering t radi t ion in this a r e a that was not conditioned by long 
per iods of low rainfall . Hunting and gathering may have provided 
adequate subsis tence needs , and personal preferences may not have 
necess i ta ted the laborious task of pract icing agr icu l tu re . Another 
in te rpre ta t ion is that the Microbel l site economic f loral r emains 
may not differ that d ras t ica l ly f rom other Hohokam s i t e s , even in 
vi l lages in the center of agr icu l tu ra l a r e a s in the Gila and Salt River 
Val leys. Wild plant foods provided a l a rge par t of the Hohokam diet. 
The apparent lack of r emains of cultigens at the Microbel l complex 
could a lso be explained by differential p rese rva t ion . Any clearcut 
definition of the subsis tence pat terns of Hohokam groups in this a r ea 
of Arizona will have to depend on further investigation in what is 
now not a c lear ly defined cultural a r e a . 

The f loral data has now been presented to tes t the continuum hypo
thes is of this repor t . Before making any concluding s t a t ements , it 
is appropr ia te to add information on faunal r emains to see if there 
a r e a lso para l l e l s between the P ima and Papago exploitation of 
wild game and that of the Hohokam. 
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FAUNAL REMAINS 

Tables 3 and 4 give the only quantitative data on Hohokam faunal 
r e m a i n s . Table 3 shows the percentage by species of the faunal 
remains recovered f rom Ventana Cave (Haury 1950). The Papago 
and Hohokam levels were separa ted to see if the re were para l le l s 
in the uti l ization of game by spec ies . The degree of s imi la r i ty is 
r e m a r k a b l e . This table indicates that basical ly the Papago and 
Hohokam exploitation of wild game was ident ical . The four s i tes 
with faunal bone at the Esca lante group ruins were analyzed by 
Sparling (1974) and a r e combined in Table 4. The Escalante group 
remains show a remarkab le para l le l to the Hohokam and Papago 
remains f rom Ventana Cave. Occupation at Ventana Cave ceased 
around A. D. 1700 (Haury 1950). It is quite obvious that rabbit and 
deer were the p r i m a r y meat sources for the Hohokam and ear ly 
Papago, the deer r emains possibly being unde r - r ep re sen t ed . The 
Hohokam may have had to t r ave l some dis tance f rom thei r homes 
at t imes to secure deer meat , and it would be far more expedient 
to butcher such a la rge animal in the field, cut the mea t into sec 
tions or s t r ips devoid of bones, and c a r r y l e s s weight home. The 
same would not be n e c e s s a r y for rabbit . Haury ' s report ing of 
faunal r ema ins at Snaketown (Gladwin, et a l . , 193 7) reads like the 
Ventana Cave and Escanante ruin group r e m a i n s , yet at Snaketown, 
two additional m a m m a l s , one b i rd , and one fish were represen ted . 
At Snaketown, r ema ins of m u s k r a t , Ondatra zibethicus; Amer ican 
bison, Bison bison bison; golden eagle , Aquila c rysea tos ; and 
s turgeon, Ac ipense r , were found. Four positive individuals of 
bison were found at Snaketown. Haury s ta tes that the only m a m m a l 
r ep resen ta t ives f rom the ea r l i e s t phases of the Pioneer period 
(up to A. D. 300) were rabbi t , dee r , and bison. The other animals 
and an i n c r e a s e in rodent bones follow after A.D. 300 up to A. D. 
1200 (Haury, in Gladwin, et a l . , 1937:156-158). The l i s t of Hohokam 
and ear ly Papago animal food remains reads like a l ist ing out of 
Russe l l (1975) for the P ima exploitation of native fauna. The red-
tailed hawk and golden eagle were probably kept for their f ea the r s . 
Gophers , m i c e , and ra t s were eaten by the P i m a , while l i za rds 
and snakes were repudiated with scorn (Russell 1975:80-83). 

Tanque Verde phase faunal r ema ins f rom the fortified hill site 
nea r Gila Bend yielded the following m a m m a l s in descending o rde r 
of impor t ance : mule dee r ; cottontail and jackrabbi t ; raccoon, 
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Table 3 

PAPAGO AND HOHOKAM FAUNAL REMAINS FROM VENTANA CAVE 

(Adapted from Haury 1950, Table 10) 
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Mammals and Rodents Papago levels Hohokam levels Percent of Total 

Species 1 2 E___J§ 6? Papago Hohokam 

Jackrabbit 37 35 20 19 21 18.56 18.29 
(Lepus sp. ) 

Cottontail 9 9 9 7 11 4. 64 8.23 
(Sylvilagus sp. ) 

Mule deer 38 29 20 17 18 17.27 16.77 
(Odocoileus hemionus)' 

Sonoran deer 1 3 3 2 1. 03 1. 52 
(Odocoileus virginianus) 

Coyote 34 29 19 14 22 16.23 16.77 
(Canis latrans) 

Pronghorn antelope 17 13 4 9 9 7. 73 6. 71 
(Antilocarpa americana) 

Bighorn sheep 15 15 10 6 3 7.73 5.79 
(Ovis canadensis) 

Badger 22 12 16 14 20 8.76 15.24 
(Taxidea taxus) 

Pra i r i e dog 3 1 1 1 1. 03 0. 61 
(Cynomys ludovicanus 
arizonensis) 

Wildcat 3 4 2 2 5 1. 80 2. 74 
(Lynx rufus bailey-i) 

Rock squirrel 4 8 3 4 3 3.09 3.05 
(Citellus variegatus 
grammurus) 



Table 3 Continued 
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Mammals and Rodents Papago levels Hohokam levels Pe rcen t of Total 
Species _1 2 _3 4 5__ Papago Hohokam 

Porcupine 13 3 1 1 4.12 0.61 
(Erethizon epixantum 
covesi) 

Gray fox 4 3 3 1 1. 80 1.22 
(Urocyron 
c inereoargenteus) 

Kit fox 1 6 1 1 2 1. 80 1. 22 
(Vulpes m a c r o t i s 
a r i spus ) 

Wood ra t 2 2 1 1.03 0. 30 
(Neotoma sp. ) 

Pocket gopher 1 0.00 0.30 
(Thomomys bottae) 

Cacomist le 1 1 1 0.52 0.30 
(Bassa r i scus as tuns 
flavus) 

Mountain lion 3 2 1.29 0.00 
(Fel is concolor az teca) 

Wolf 2 0.52 0.00 
(Canis lupis) 

Spotted skunk 1 1 0.26 0.30 
(Spilogale ar izonae) 

Black bea r 1 0.26 0.00 
(U r s u s amer i canus 
amblyceps) 

Chipmunk 1 0. 26 0. 00 
(Entamias sp. ) 



Table 3 Continued 
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Mammals and Rodents Papago levels Hohokam levels P e r c e n t of Total 
Species _1 2 3 4 5__ Papago Hohokam 

Kangaroo r a t 1 0. 26 0. 00 
(Dipodomys sp. ) 

T O T A L S 388 328 99. 99 99. 97 

Domest ica ted Mammals 

Dog 1 2 2 2 1 18.75 100.00 
(Canis fajrnHiaris) 

Horse 5 2 43.75 0.00 
(Equus caballus) 

Sheep or Goat 4 25.00 0.00 
(Ovis a r i e s or 
Capra h i rcus) 

Cow 2 12.50 0.00 
(Bos taurus) 

TOTALS 16 5 100.00 100.00 

(Adapted f rom Haury 1950, Table 11) 

Rept i les 
Species 

B e r i a n d e r ' s to r to i se 6 6 7 4 85.71 100.00 
(Gopherus ber landier i ) 

Horned-toad 1 7.14 0.00 

(Phrynosoma sp. ) 

Snakes and L i z a r d s 1 7.14 0.00 

TOTALS 14 11 99. 99 100. 00 
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Birds Papago levels Hohokam levels Pe rcen t of Total 
Species _1 2 3 4 5__ Papago Hohokam 

Red-tai led hawk 5 3 2 3 4 34. 77 52. 94 
(Buteo boreal is) 

Raven 1 2 2 13.04 11.76 
(Corvus corax) 

Horned owl 1 1 1 1 4. 35 17.65 
(Bubo virginianus) 

Barn owl 1 2 1 13.04 5.88 
(Tyto alba) 

Turkey vul ture 2 1 1 8. 70 11. 76 
(Cathartes aura) 

Roadrunner 2 8.70 0.00 
(Geococcyx californianus) 

Brown pelican 2 8.70 0.00 
(Pele canus occidentalis) 

Marsh hawk 1 4.35 0.00 
(Circus hudsonius) 

White-winged dove 1 4.35 0.00 
(Melopelia as ia t ica) 

TOTALS 23 17 100.00 99.99 



Table 4 

QUANTITATIVE DATA ON FAUNAL REMAINS FROM THE 
ESCALANTE GROUP RUINS: SITES AZ U:15:3 (ASM), 

AZ U:15:22 (ASM), AZ U:15:27 (ASM), AND AZ U:15:32 (ASM) 

(Adapted f rom Sparling 1974) 
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Total Number of Percentage of Total 
Species Bones/Individuals Bones/Individuals 

Cottontail 293/25 17.59/21.0 
(Sylvilagus sp. ) 

Jackrabbi t 619/26 37.17/21.8 
(Lepus sp. ) 

Mule dee r 262/9 15 .73 /7 .6 
(Odocoileus hemionus) 

White ta i l dee r 5/2 0 .30 /1 .7 
(Odocoileus virginianus) 

Domest ic dog 28/7 1 .68/5.9 
(Canis fami l ia r i s ) 

Coyote 2/1 0 .12 /0 .8 
(Canis l a t rans ) 

Gray fox 3/1 0 .18/0 .8 
(U rocyon c inereoargenteus) 

Rock squ i r r e l 13/4 0 . 7 8 / 3 . 4 
(Ammospermophi lus var iegatus) 

Yellow mud tur t le 1/1 0 . 0 6 / 0 . 8 
(Kinosteron f lavenscens) 

Ord kangaroo ra t 16/5 0 . 9 6 / 4 . 2 
(Dipodomys ordii) 

Hispis cotton ra t 7/4 0 . 0 4 / 3 . 4 
(Sigmodon hispidis) 
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Total Number of Percentage of Total 
Species Bones/Individuals Bones/Individuals 

Whitethroated woodrat 5/3 0 . 0 3 / 2 . 5 
(Neotoma albigula) 

Valley pocket gopher 2/1 0 .12 /0 .8 
(Thomomys bottae) 

Pocket mouse 13/7 0 . 7 8 / 5 . 9 
(Perognathus sp. ) 

Ha rves t mouse 13/5 0 . 7 8 / 4 . 2 
(Reithrodontomys sp. ) 

Gambel ' s quail 9/4 0 . 5 4 / 3 . 4 
(Lophortyx gambelli) 

Turkey 38/2 2 .28/1 .7 
(Meleagris gallopavo) 

Canada goose 4/1 0 . 2 4 / 0 . 8 
(Branta canadensis) 

Swainson's hawk 22/2 1.32/1.7 
(Buteo swainsoni) 

Screech owl 10/2 0 .60 /1 .7 
(Otus asio) 

Bar red owl 1/1 0 . 0 6 / 0 . 8 
(Strix var ia) 

Regal horned l izard 1/1 0 . 0 6 / 0 . 8 

(Phrynosoma solare) 

Snakes 23/3 1.38/2.5 

Undetermined f ragments 270/? 17. 21/? 

TOTALS 1665/119 99 .77 /99 .99 



P r o c y r o n l o t o r ; and b a d g e r , T a x i d e a t a x u s . T u r k e y r e m a i n s w e r e 
a l s o found in a d d i t i o n to s o m e b o n e s of the C o l o r a d o squawf i sh , 
P t y c h o c h e i l u s l u c i u s . T h i s f i sh u s e d to be in the Gi la R i v e r and was 
known to a t t a i n a we igh t of 80 -90 pounds (Green lea f 1975). 

L a t e Santa C r u z to C l a s s i c (A. D, 800-1200) f auna l r e m a i n s f r o m 
V a l s h n i v i l l a g e in the P a p a g u e r i a (Wi the r s 1944) a l s o i n d i c a t e s t ha t 
d e e r w e r e m o s t p len t i fu l . S e v e n t e e n s p e c i m e n s of h o r n s of m o u n t a i n 
s h e e p , Ovis c a n a d e n s i s , i n d i c a t e a m o r e plent i ful u t i l i z a t i o n of t h i s 
a n i m a l . The j a c k r a b b i t , L e p u s a l l e n i , and co t t on t a i l r a b b i t , 
Sy lv i l agus s p . , a r e t yp i ca l l y r e p r e s e n t e d and , a l i t t l e a t y p i c a l , the 
c o y o t e , Can i s l a t r a n s , and w i l d c a t , L y n x . 

It i s s u r p r i s i n g t h a t the j a v e l i n a o r p e c c a r y , P e c a r i t a j acu , was not 
found in any H o h o k a m s i t e s . T h i s wild b o a r wh ich l o v e s the h a b i t a t 
of p r i c k l y - p e a r c l u m p s i s r a t h e r c o m m o n today in s o u t h e r n A r i z o n a 
(Lowe 1964), and i t was e a t e n in o lden d a y s by the P i m a ( R u s s e l l 
1975:82) . 

S p e c i a l a t t e n t i o n should be paid to the c o m p u t a t i o n s of f auna l bone 
p e r c e n t a g e s in T a b l e s 3 and 4 . By t a x a , t h e r e i s only s l igh t 
v a r i a n c e in the d e g r e e of o c c u r r e n c e of i n d i v i d u a l s r e p r e s e n t e d . 
D e e r and r a b b i t a r e obv ious ly the f a v o r i t e m e a t s t a p l e s in the d i e t . 
We h a v e s e e n a wide v a r i a t i o n in p lan t exp lo i t a t i on tha t c e n t e r e d 
a r o u n d a few m o s t i m p o r t a n t p lant f o o d s . The s a m e p a t t e r n i s 
found wi th a n i m a l s . 
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CONCLUSIONS 

It has been demonst ra ted that the archeobotanical remains reviewed 
here in show grea t s imi la r i ty to known his tor ic usage of plants . The 
major extraneous cultural influences on the indigenous population 
did not diminish the impor tance of native flora until recent Anglo 
indust r ia l iza t ion took effect. There has been an obvious tendency 
to add introduced crops to the diet; but, bas ica l ly , the same wild 
f lora continued to be exploited for at l eas t 2,000 y e a r s . 

Viewed on a p resence -absence bas i s (Table 5), wild flora species 
outnumber cultivated species two to one. Despite va r ie t i es within 
spec ies , the number of cultigens is actually quite l imited. Quanti
tat ively, and on a p resence -absence b a s i s , corn or maize , Zea mays , 
is by far the dominant food plant in the Hohokam diet. Mesquite, 
P rosop i s velut ina, appears to be the second mos t impor tant plant 
food source . Mesquite r emains have been found at over half of all 
the s i tes surveyed here in; and, quantitatively, the remains at these 
s i tes indicate mesquite 1 s s tatus as a secondary plant s taple . Table 5, 
which s u m m a r i z e s the ethnobotanical r emains at 21 Hohokam si tes on 
a p resence b a s i s , shows corn is p resent at 15 out of 21 s i t e s , and 
mesqui te at 11 out of 21 s i t e s . If we lump the species of cultivated 
beans and squash together , we find that Phaseolus sp. and Canavalia 
ens i formis occur at 14 out of 21 s i t e s , and cultivated cucurbits occur 
at 7 out of 21 s i t e s . If we lump the wild legumes together (Prosopis 
sp. , Cerc idium sp. , and Olneya tesota) , they occur at 18 out of 21 
s i t e s . The commonly accepted s ta tement that the Hohokam relied 
on corn, beans and squash as cultigens needs clarification. New 
evidence suggests a mixture of wild flora and cultigens in the beans 
and squash ca tegor ie s , and it is obvious that cotton must be added 
to the Hohokam l i s t of c rops . 

Gathering apparent ly played a l a r g e r role in Hohokam subsistence 
than previously supposed. It a lso seems reasonable to a s sume that 
Hohokam gathering was not l imited jus t to the months of July and 
September when the saguaro fruit and mesqui te pod were harves ted 
(cf. Bohrer 1970). I would argue for a year - round gathering cycle. 
Referr ing again to Table 1, the Papago exploited wild flora f rom 
spring through to winter . A continuum has been indicated between 
the Papago and the Hohokam exploitation of the natura l environment , 
and there is no reason to doubt that the Hohokam also took advantage 
of wild per ishable plants . Lack of evidence in the archeological 
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Table 5 

PRESENCE, BY SPECIES, OF PLANT FOOD REMAINS AT 
TWENTY-ONE HOHOKAM SITES* 

*Numera l s indicate number of s i tes where species were recovered . 
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WILD SPECIES 

Prosop i s velutina 11 Cucurbita digitata 3 

P rosop i s pubescens 2 Cucurbita foet idiss ima 1 

Cercidium f lor idum 3 Chenopodium sp. 1 

Cercidium rnicrophyllurn 1 Amaranthus sp. 3 

Olneya tesota 1 Echinocereus engelmannii 2 

Cereus giganteus 4 Mammala r i a mic roca rpa 1 

Opuntia sp. 5 Descurainia sp. 1 

Juglans sp. 3 Panicum 1 

Simmondsia chinensis 1 Seta r ia 1 

Quercus sp. 1 Nolina mic roca rpa 2 

Yucca sp. 2 Hordeum pusil lum 1 

CULTIGENS 

Zea mays 15 Phaseolus vulgar is 5 

Gossypium sp. 5 Phaseolus acutifolius 3 

Cucurbita pepo 3 Phaseolus coccineus 2 

Cucurbita moschata 1 Phaseolus lunatus 2 

Cucurbita maxima 2 Canavalia ensiformis 2 

Cucurbita mixta 1 



r eco rd , by no m e a n s , indicates that a par t i cu la r plant was not known 
and used by p reh i s to r i c peoples . The Hohokam should perhaps be 
viewed in the context of a constant interplay between utilization of 
cultigens and native plant and animal r e s o u r c e s . 

Bohrer (1970) believes wild plants were exploited as a response to 
low crop y ie lds . Neither Doelle (1975) nor this wr i t e r believes 
B o h r e r ' s explanation is sufficient to account for the presence of wild 
plant r emains at Snaketown or e lsewhere in the Hohokam a r e a . 
Doelle (1975:24) offers four hypothetical subsis tence s t ra teg ies 
involving wild plant exploitation. B o h r e r ' s (1970) s t ra tegy for the 
Hohokam would fall under Doelle 's s t ra tegy t h r e e , that i s , many 
wild plant species used by al l the population as a major par t of 
thei r diet only during periods of famine. The enthoarcheological 
record does not indicate this is probable . This study has revealed 
that wild plant remains a re abundant and frequently equal to, or 
even dominant over , r ema ins of cult igens. Wild plant remains 
a r e common in var ious types of Hohokam s i t e s , even in vil lages in 
the center of ag r icu l tu ra l a r e a s . The wild plant remains repor ted 
he re in a r e a lso diversif ied as to spec ies . Based on this evidence, 
Hohokam subsis tence appears to fall somewhere between Doelle 's 
(1975:24) s t ra tegy one and two. In both s t r a t eg i e s , wild plants 
contribute to a major portion of the diet on an annual bas i s . In 
s t ra tegy one, only a few wild plants a r e used by al l the population. 
In s t ra tegy two, a few to many wild plants a r e used by some of the 
population. Strategy two appears to be more applicable to the 
Hohokam providing that " some" be changed to "mos t , if not al l" 
of the population. The t e r m " some" seems to infer an el i t is t c lass 
or segregated society, at l eas t in i ts manner of exploitation of the 
environment for foodstuffs. Even if the Hohokam did have an elite 
c l a s s , indications a r e that e l sewhere in the New World where the re 
were strat if ied soc ie t i es , the elite enjoyed wild foodstuffs jus t as 
much as the genera l populace. A steady diet of jus t corn, beans , 
and squash would be boring indeed to any individual who had the 
awarenes s of a much wider d ivers i ty of foodstuffs that were readily 
available with l i t t le labor expenditure. 

The ma t t e r of cotton is intr iguing, yet unanswerable . One could 
postulate that cotton growing land was extensive in the Hohokam 
a r e a and that cotton was grown as a cash crop used for t rade to 
the Anasazi of the Colorado Pla teau. The Black Mesa a r ea and 
other a r e a s of the Colorado Pla teau a r e not well suited for cotton 
ag r i cu l t u r e , whereas the long hot days and long growing season of 
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the Lower Sonoran Dese r t a r e well suited, with i r r iga t ion , to l a r g e -
scale cotton agr icu l tu re (Large and Schoenwetter , personal communica
tion). Cotton seeds have been found at Snaketown, the Esca lante ruin 
group, Pueblo Grande , AZ U:10:7 (PGM), and, most abundantly, at 
La Ciudad. Cotton tex t i les , though somewhat sca rce in the Hohokam 
a r e a due to poor p rese rva t ion , do show an advanced technical ability 
with some weaves . Black Mesa black-on-white and Jeddito b lack-on-
yellow, two pottery types diagnostic of the Hopi a r e a , a r e not uncom
mon in t rus ive ce remics in Class ic Hohokam s i t e s . The Hopi pottery 
in a Hohokam context and the potential for surplus cotton production 
in the Hohokam a r e a indicate a possible t rade re la t ionship between 
the two a r e a s . Hohokam cotton is frequently classified as Gossypium 
hopi; perhaps the "Hopi type" cotton originated in the Lower Sonoran 
Dese r t . 

The ma t t e r of the Hohokam producing surplus cotton for trade can 
only be approached f rom a conjectural or hypothetical position at 
our cu r r en t level of understanding. It i s , however , a question 
worthy of being tested to find an answer . 

The cotton quest ion, and o the r s , mus t r emain moot until fur ther 
invest igat ion is undertaken. It is hoped this r epor t sheds some 
light on our understanding of the r a the r complex i ssue of Hohokam 
subs i s tence . 
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FIELD METHODS 

Many botanical r emains a r e lost in site excavations out of a lack of 
regard for their r e t r i eva l . On the other hand, many potential speci 
mens a r e not collected mere ly because the field archeologis t lacks 
the n e c e s s a r y know-how. It is apparent by now that botanical spec i 
mens f rom archeological s i tes a r e of scientific value. This section 
will offer a simple method to the field archeologis ts that should 
inc rease r e t r i eva l of botanical data. 

Soil flotation samples seem to provide the most data for the leas t 
expenditure of t ime a n d / o r money. Soil samples a r e easy and quick 
to take in the field. The question is where to take them and how 
much to take. Standardized samples would allow for more prec ise 
i n t r a - s i t e and i n t e r - s i t e comparisons of f lor is t ic data. It is sug
gested that one l i t e r be taken f rom each context sampled. Multiples 
of one l i t e r may be appropr ia te for exceptional s i tuat ions. Fo r 
example , a deep roast ing or s torage pit should be sampled at , at 
l eas t , two levels (one l i t e r for each level) . Soil flotation samples 
should be taken from all rock r ings , h e a r t h s , ash l enses , roasting 
and s torage p i t s , and t r a s h and l iving/work a r e a s as a ma t t e r of 
s tandard p rocedure . House floors should be quar te red , and a one-
l i t e r sample should be taken f rom each quar te r to de termine the 
possibil i ty of specific activity a r e a s . In the case of a dist inct 
activity a r e a , for example a metate on a floor, a sample should be 
taken f rom the per iphery and beneath the meta te . T r a s h a r e a s 
should be sampled f rom more than one locus within the t r a sh a r ea 
as the t r a s h may have been pat terned. The implicat ion here is that 
the p reh i s to r i c peoples may have chosen, for reasons of odor, to 
dispose of meat refuge separa te f rom the other t r a s h , and that 
t r a s h may not have been built up f rom the center , upward and out
ward , as commonly a s sumed . The above standard procedures for 
soil flotation samples should be taken, but an open mind must be 
kept in the field. Other a r e a s may be sampled as is felt nece s sa ry 
for the situation. In the case of a la rge concentration of botanical 
m a t e r i a l , for example, the dense palo-verde bean lense associa ted 
with the roof fall of the Soho phase s t ruc ture at Pueblo Grande 
mentioned e a r l i e r , the archeologis t might be compelled to opt 
for quick, par t ia l recovery . In such a case , it is advisable to 
take two to four l i t e r s of soil s amples , and es t imate the portion 
of the total lense sampled. In this way, despite a par t ia l sample , 
a rough idea of the total is r ep resen ted . 
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P o l l e n s a m p l e s have not b e e n v e r y s u c c e s s f u l in r e t r i e v i n g e v i d e n c e 
of p lan t foodstuffs u t i l i z e d in the p a s t . B o h r e r (1970) and S c h o e n w e t t e r 
( p e r s o n a l c o m m u n i c a t i o n ) h a v e i n d i c a t e d the p r o b a b l e u t i l i z a t i o n of 
cho l la b u d s a s a food s o u r c e v ia po l l en a n a l y s i s by i n d i c a t i n g suff i 
c ien t q u a n t i t i e s of C y l i n d r o p u n t i a in the a r c h e o l o g i c a l con tex t . It i s 
p o s s i b l e t h a t f i e lds can be t e s t e d for what w a s g r o w n in the p a s t , 
but t h i s e f for t would p r o v e to be e x p e n s i v e and p o s s i b l y fu t i l e . 
P o l l e n s a m p l e s would have to be t a k e n f r o m m o d e r n f i e lds of 
v a r i o u s c r o p s to i n d i c a t e the a m o u n t of po l l en r a i n r e p r e s e n t e d by 
the p a r t i c u l a r c r o p . Then t r e n c h e s o r s t r a t i g r a p h i c p i t s would have 
to be dug in a s s u m e d a r c h e o l o g i c a l f i e lds and s a m p l e d a t c l o s e i n t e r 
v a l s to s e e if t h e r e a r e any cu l t i gen r e p r e s e n t a t i v e s c o m p a r a b l e in 
po l l en count to the m o d e r n c o n t r o l s a m p l e s ( S c h o e n w e t t e r , p e r s o n a l 
c o m m u n i c a t i o n ) . The p r o b l e m wi th m a n y cu l t i gens i s tha t they a r e 
i n s e c t po l l i na t ed and d e p o s i t v e r y l i t t l e po l len r a i n on the g round 
s u r f a c e . F o r e x a m p l e , one migh t e x p e c t only a 10 g r a i n Z e a count 
f r o m a s a m p l e f r o m a m o d e r n c o r n f i e ld . 

The a r c h e o l o g i s t m u s t k e e p a c o n s t a n t l o o k - o u t for m a c r o f o s s i l 
b o t a n i c a l r e m a i n s . It i s a l w a y s a d v i s a b l e to s c r e e n the so i l f r o m 
c u l t u r a l h o r i z o n s t h a t a r e be ing e x c a v a t e d . One should a l w a y s be 
on the l o o k - o u t for c a s t i m p r e s s i o n s in adobe o r even on p o t t e r y . 
A l l can add to the b o t a n i c a l d a t a . 

S t a r c h g r a i n s have a d i s t i n c t s i z e and s t r u c t u r e t h a t a r e d i s t i n g u i s h a b l e 
on the g e n e r i c l e v e l . In a d d i t i o n , t hey a r e r a t h e r s t ab l e and m i g h t 
p r e s e r v e we l l ( T h o m p s o n , p e r s o n a l c o m m u n i c a t i o n ) . B e c a u s e of 
t h e i r s t a b i l i t y , i t i s qu i te p o s s i b l e s t a r c h g r a i n s m a y be r e t r i e v e d 
wi th s o m e s u c c e s s out of a r c h e o l o g i c a l s i t e s . S t o r a g e a r e a s , v e s s e l 
i n t e r i o r s , and c o a r s e g r a i n e d m e t a t e s and m a n o s would be p r i m e 
c a n d i d a t e s f o r looking fo r s t a r c h . A s i m p l e so lu t ion of one p a r t 
i o d i n e to one p a r t p o t a s i u m iod ide wil l i n d i c a t e s t a r c h con ten t . 
S t a r c h , if p r e s e n t , t u r n s the r e d d i s h - b r o w n iod ine so lu t ion a b lue 
to p u r p l e c o l o r . If the p r e s e n c e of s t a r c h i s i n d i c a t e d , a p o l o r i z i n g 
f i l t e r on a m i c r o s c o p e a i d s in i d e n t i f i c a t i o n ( T h o m p s o n , p e r s o n a l 
c o m m u n i c a t i o n ) . 

The i d e n t i f i c a t i o n of s t a r c h g r a i n s in an a r c h e o l o g i c a l con tex t m a y 
p r o v e one day to g r e a t l y i n c r e a s e o u r ab i l i t y to l o c a t e and ident i fy 
m a c r o s c o p i c a l l y i n v i s i b l e f l o r a l r e m a i n s . When combined with 
so i l f l o t a t ion s a m p l e s , c a r e fu l s c r e e n i n g f o r m a c r o f o s s i l s , and by 
t ak ing po l l en s a m p l e s , i t should be p o s s i b l e to g r e a t l y i n c r e a s e the 
quan t i ty and qua l i t y of a r c h e o b o t a n i c a l d a t a . 
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F i g u r e 2. Corn cob, Zea m a y s . This specimen was 
excavated nea r Saguaro Lake and is a dent var ie ty common 
to P e r u . 72/202 ASU 

F igure 3. Corn cobs f rom the Fi tch s i te , 61/445 ASU 
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Figure 4. Corn kernels. Light kermels are historic and 
were found in an old Pima olla in a cave north of Gila Bend, 
68/2 ASU. Charred kernels from La Ciudad, Midvale 

Figure 5. Mesquite pods and beans. Light specimens 
are modern; charred specimens were found at Pueblo 
Grande. 
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Figure 6. Common bean, Phaseolus vulgaris, var. pinto. 
Kaplan (1956) type C 13. All specimens are modern, 
charred by author. 

Figure 7. Common bean, white navy variety, Kaplan 
type C 2. Modern, charred by author. 
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Figure 8. Scar le t runner bean, Phaseolus coccineus. 
Provenience unknown, probably Hohokam, Midvale 
r,oll«»rriftii- ASTT. 

r i g u r e y. rJIue"paTO-VeTrde pod arid beans , Ce'rcidium 
f lor idum, modern cha r red . 
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F i g u r e 10. Lit t le- leaf palo-verde beans and pods. Pods 
a r e modern char red samples ; beans a r e f rom Pueblo 
Grande , 75/2 PGM. 

F igure 11. Wild gourd seeds , Cucurbita digitata, f rom 
Pueblo Grande , 75/2 PGM. 
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Figure 12. Pumpkin s eeds , Cucurbita pepo, 7.48 l i t e r s o{ 
above found in an old P ima olla north of Gila Bend, 68/2 ASU, 

F i g u r e 13. Cotton seeds f rom La Ciudad, Midvale 
Collection, ASU. 
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Figu re 14. P r i c k l y - p e a r "fruit cake" found in tne 
Harquahala Valley. Iodine tes t indicated s t a rch content. 
Side (above) and top (below) views. 61/644 ASU. 
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APPENDIX - NUTRITION 

The following tables (Tables 6 and 7) indicate the nutri t ional value 
of some known Hohokam foodstuffs. The values repor ted by Watt 
and Mer r i l l (1963) give the mos t complete nutri t ional data. Unfor
tunately, none of the sources note the amount of amino acids in any 
of the foods. Amino acids a r e n e c e s s a r y for the bodily utility of 
available protein and hence , a r e of grea t value. 

Ross (1944) did he r thes is for the Universi ty of Arizona School of 
Home Economics , and makes some significant s ta tements in regard 
to the exploitation of wild plants . Ross sts/ces that unrefined native 
plants would make a valuable contribution of vi tamins and m i n e r a l s , 
especial ly calcium, to the p resen t day Papago diet. She r ecom
mended that Papago community l eade r s and t eache r s encouraged the 
Papago people to supplement thei r diet more with easi ly gathered 
native f lora . Wild plants , she sugges ts , would compensate for the 
existing deficiencies in the Papago diet due to excess ive use of 
p rocessed Anglo-type foods such as white b read , l a rd , candy, and 
coffee (Ross 1944:48). 

Ross also s ta tes that the average Papago in 1940-1941 ate 300 g rams 
of beans daily. Ross s tates that this amount of beans in the daily 
diet is an excellent source of ca lo r i e s , phosphorus, i ron and thiamin. 
Smal le r amounts of par t ia l ly incomplete protein, calcium and r ibo
flavin a r e a lso presen t in beans (Ross 1944:48). As beans obviously 
were a staple in the ea r l i e r indigenous d ie t s , probably more so 
than today, we would expect even g rea t e r nutr i t ional benefi ts . Corn 
was undoubtedly used more extensively in the past . D„ B. Jones 
(1938) has indicated the complementary nature of bean and corn 
amino acids in providing die tary protein needs (Kaplan 1956:196). 
In other words , the amino acids of legumes and the amino acids 
of corn, if eaten toge ther , combine a more complete protein which 
is like meat . Meat is normal ly considered a complete protein. 

The P i m a , Papago, and Hohokam did hunt and secure a var ie ty of 
native fauna. This mea t was probably a d ie ta ry supplement that 
played a l e s s e r role to plant foods in the h i s to r ic and preh i s to r ic 
diet. Even if the mea t supply was waning at t i m e s , the supposed 
lack of nutr ients could be made up by balanced uti l ization of plant 
foods, especia l ly wild plants . 
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COMPOSITION OF PLANT FOODS, 100 GRAMS, EDIBLE PORTION 

Dashes denote lack of rel iable data for a constituent believed to be present in measurab le amount. 

en 

Source 

1 

1 

1 

1 

1 

2 

3 

4 

3 

2 

Food S< Description 

Amaranth seeds , 
raw 

Beans, common, 
mature seeds , dry : 

White: 
R a w 
Cooked 

Red: 
Raw 
Cooked 

Pinto, calico, and 
red Mesican, raw 

Beans, l ima: 
Immature seeds : 

Raw 

Bean flour, l ima 

Bean, Tepary, dry 

Bean, Mesquite, dry 

Bean, Mesquite, 
whole ground 

Cholla buds, dry 

Cholla s t e m s , 
f resh 

Water 

% 

86.9 

10. 9 
69.0 

10.4 
69.0 

8 . 3 

67.5 

10. 5 

10.2 

---

6.9 

---

77.8 

Food 
Energy 

Calo
r ies 

36 

340 
118 

343 
118 

349 

123 

343 

---

419 

393 

. . . 

Protein 

g rams 

3. 5 

22. 3 
7 . 8 

22. 5 
7 . 8 

22.9 

8 . 4 

21.5 

19.9 

14.9 

11.6 

12.2 

1.6 

F a t 

grams 

. 5 

1.6 
. 6 

1. 5 
. 5 

1.2 

. 5 

1.4 

2 . 9 

3 . 0 

2 . 5 

. 3 

Carbohydrate 
Total 

g rams 

6 . 5 

61.3 
21.2 

'61. 9 
21.4 

63. 7 

22.1 

63.0 

---
73.0 

79.0 

---

Fiber 

g rams 

1.3 

4 . 3 
1.5 

4 . 2 
1.5 

4 . 3 

1.8 

2 . 0 

17.7 

---

23. 9 

---

1.7 

A s h 

grams 

2 . 6 

3 . 9 
1.4 

3. 7 
1.3 

3 . 9 

1.5 

3 . 6 

13.3 

5 . 2 

4 . 5 

10.6 

4 . 2 

Calcium 

mi l l i 
g rams 

267 

144 
50 

110 
38 

135 

52 

---
---

---

2 . 7 

---

Phos
phorus 

rnill i-
g rams 

67 

425 
148 

406 
140 

457 

142 

---
---
. . . 

---

---

Iron 

mi l l i 
g rams 

3 . 9 

7 . 8 
2 . 7 

6 . 9 
2 . 4 

6 . 4 

2 . 8 

---
---
. . . 

. . . 

. . . 

Sodium 

mil l i 
g rams 

19 
7 

10 
3 

10 

2 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

Potas 
sium 

mil l i 
g rams 

411 

1,196 
416 

984 
340 

984 

650 

. . . 

. . . 

. . . 

. . . 

. . . 

Vitamin 
A Value 

In ter -
national 

units 

6,100 

0 
0 

20 
t r ace 

2 90 

. . . 

. . . 

. . . 

. . . 

. . . 

Thia
mine 

rnilli -
g rams 

. 0 8 

. 6 5 

. 14 

. 51 

.11 

. 84 

. 2 4 

. . . 

. . . 

. . . 

. . . 

. . . 

Ribo
flavin 

mi l l i 
g rams 

.16 

. 2 2 

. 0 7 

. 2 0 

. 0 6 

. 2 1 

.12 

. . . 

. . . 

. . . 

. . . 

. . . 

Niacin 

mi l l i 
g rams 

1.4 

2 . 4 
. 7 

2. 3 
. 7 

2 . 2 

1.4 

. . . 

. . . 

. . . 

. . . 

. . . 

Ascorbic 
Acid 

mi l l i 
g rams 

0 

29 

. . . 

. . . 

. . . 

. . . 

. . . 

TAEuLE 6 



cn 
ro 

Source 

1 

1 

1 

2 

1 

3 

1 

2 

3 

1 

1 

1 

1 

Food h Description 

Corn, field, whole 
grain, raw 

Corn, sweet: 
Raw, white & 
yellow 

Corn flour 

Corn, papago, 
sweet, dry 

L a m b s q u a r t e r s : 
Raw, Cheno-
podium 

Mescal pulp 

Pr ickly pea r s , raw 

Prickly pear 
s t e m s , dry 

Pr ickly pear 
fruit, dry 

Pumpkin, raw 

Pumpkin h squash 
seed kerne l s , dry 

Squash, surrLmer, 
all va r i e t i e s , raw 

Squash, winter , 
al l va r i e t i e s , raw 

Water 

% 

13.8 

72. 7 

12.0 

9 .1 

84. 3 

---

88.0 

. . . 

91.6 

4 . 4 

94.0 

85.1 

Food 
Energy 

Calo
r ies 

348 

96 

368 

43 

347 

42 

280 

26 

553 

19 

50 

Protein 

grams 

8 . 9 

3 . 5 

7 . 8 

7 . 9 

4 . 2 

4. 56 

. 5 

3 . 9 

1.7 

1.0 

29.0 

1.1 

1.4 

F a t 

grams 

3 . 9 

1.0 

2 . 6 

1.8 

. 8 

1.06 

. 1 

1.7 

2 . 6 

. 1 

46.7 

. 1 

. 3 

Carboh 
Total 

g rams 

72.2 

22.1 

76.8 

7. 3 

81.0 

10. 9 

62.0 

6 . 5 

15.0 

4 . 2 

12.4 

vd rate 
F ibe r 

grams 

2 . 0 

. 7 

. 7 

2 . 1 

---

1.6 

11.5 

1.1 

1.9 

. 6 

1.4 

A s h 

grams 

1.2 

. 7 

. 8 

8 . 5 

3 . 4 

8 .2 

. 5 

18. 3 

18. 3 

. 8 

4 . 9 

. 6 

. 8 

Calcium 

mill i
g rams 

22 

3 

6 

309 

2 . 4 

20 

6 . 4 

21 

51 

28 

22 

Phos
phorus 

mil l i 
g rams 

268 

111 

164 

72 

---

28 

44 

1,144 

29 

38 

Iron 

milli -
g rams 

2 . 1 

. 7 

1.8 

1.2 

.--

. 3 

. 8 

11.2 

. 4 

. 6 

Sodium 

mil l i 
g rams 

1 

t race 

1 

. --

2 

1 

1 

1 

Potas
sium 

mil l i 
g rams 

284 

280 

-- . 

. . . 

166 

340 

202 

369 

Vitamin 
A Value 
Inter

national 
units 

490 

400 

340 

11,600 

---

60 

1,600 

70 

410 

3,700 

Thia
mine 

mi l l i 
g rams 

. 37 

.15 

. 2 0 

.16 

---

. 0 1 

. 0 5 

. 2 4 

. 0 5 

. 0 5 

Ribo
flavin 

mil l i 
g rams 

.12 

.12 

. 0 6 

. 4 4 

-.-

. 0 3 

. . . 

.11 

.19 

. 0 9 

.11 

Niacin 

mil l i 
g rams 

2 . 2 

1.7 

1.4 

1.2 

. . . 

. 4 

. . . 

. 6 

2 . 4 

1.0 

. 6 

Ascorbic 
Acid 

mi l l i 
g rams 

12 

---

SO 

---

22 

---

9 

22 

13 

TABLE 6 ( C o n t i n u e d ) 



Ob 
CO 

S o u r c e 

3 

3 

3 

3 

1 

3 

2 

F o o d Si D e s c r i p t i o n 

S a g u a r o f r u i t , d r y 

S a g u a r o s e e d s , d r y 

S a l v i a s e e d , d r y 

T a n s y m u s t a r d , 
s e e d 

W a l n u t B , B l a c k 

Y u c c a f r u i t , d r y 

Y u c c a s t e m s , d r y 

W a t e r 

% 

. . . 

— 

. . . 

3 . 1 

. . . 

. . . 

F o o d 
E n e r g y 

C a l o 
r i e s 

499 

609 

621 

554 

628 

394 

---

P r o t e i n 

g r a m s 

10 .3 

16 .3 

21.1 

2 3 . 4 

2 0 . 5 

1, 5 

7. 5 

F a t 

g r a m s 

15. 0 

30 . 6 

2 3 . 0 

12 .9 

5 9 . 3 

1.0 

1.5 

C a r b o h y d r a t e 
T o t a l 

g r a m s 

7 0 . 0 

5 4 . 0 

6 7 . 0 

71.0 

14. 8 

92 . 0 

---

F i b e r 

g r a m 6 

— 

. . . 

---

1.7 

.... 

16,1 

A s h 

g r a m s 

3, 3 

3 . 3 

5 . 4 

4 . 6 

2 . 3 

2 . 1 

5 . 6 

C a l c i u m 

m i l l i -
g r a m a 

---

. . . 

. 7 

. 5 

t r a c e 

---

---

P h o s 
p h o r u s 

m i l l i 
g r a m s 

---

---

---

5 70 

---

---

I r o n 

m i l l i 
g r a m s 

---

---

— 

6 , 0 

---

---

S o d i u m 

m i l l i 
g r a m s 

. , . 

---

---

3 

— 

---

P o t a s 
s i u m 

m i l l i 
g r a m s 

---

. . . 

---

460 

. . . 

V i t a m i n 
A Va lue 
I n t e r 

n a t i o n a l 
u n i t s 

. . . 

---

---

300 

---

---

T h i a 
m i n e 

m i l l i -
g r a m s 

---

---

. . . 

. 22 

---

---

R i b o 
f lav in 

r n i l l i -
g r a m s 

---

---

— 

. 11 

---

. . . 

N i a c i n 

m i l l i 
g r a m s 

. . . 

---

---

. 7 

---

---

A s c o r b i c 
Ac id 

m i l l i 
g r a m s 

---

---

---

---

.--

---

S o u r c e s : 

1. W a t t and M e r r i l l , 1963 
2 . C a t l i n , 1925 
3 . R o s s , 1944 : 41 
4 . W a l t o n , 1923 

TABLE 6 ( C o n t i n u e d ) 



en 

COMPOSITION OF ANIMAL FOODS, 100 GRAMS, EDIBLE PORTION 

Dashes denote lack o£ reliable data for a constituent believed to be present in measurable amount. 

Food and Description 

Beaver , cooked, 
roasted 

Muskrat , cooked, 
roasted 

Quail, raw: 
Total edible 
F lesh and skin 

Rabbit, wild: 
F lesh only, raw 

Sturgeon: 
Raw 
Cooked, steamed 

Venison, lean meat 
only, raw 

Water 

% 

56.2 

67.3 

65 .9 
66.3 

73.0 

78.7 
67.5 

74.0 

Food 
Energy 

Calo
r ies 

248 

153 

168 
172 

135 

94 
160 

126 

Protein 

grams 

29.2 

27.2 

25.0 
25.4 

21.0 

18.1 
25 .4 

21.0 

F a t 

grams 

13.7 

4 . 1 

6.8 
7 . 0 

5. 0 

1.9 
5. 7 

4 . 0 

Carbob 
Total 

g rams 

0 

"o 

0 
0 

0 

0 
0 

0 

yd rate 
F iber 

g rams 

0 

0 

0 
0 

0 

0 
0 

0 

A s h 

grams 

. 9 

1.4 

1.6 
1.4 

1.0 

1.4 

---

1.0 

Calcium 

mi l l i 
g r ams 

---

40 

10 

Phos-
Dhorus 

mi l l i 
g rams 

---

263 

249 

Iron 

mi l l i 
g rams 

---

2 . 0 

---

Sodium 

mil l i 
g rams 

40 

108 

---

Potas -
sium 

mil l i 
g rams 

175 

235 

---

Vitamin 
A Value 
In ter 

national 
units 

. . . 

---

Thia
mine 

mi l l i 
g rams 

. 0 8 

.16 

. 2 3 

Ribo
flavin 

rnill i-
g rams 

. 38 

. 2 1 

. 4 8 

Niacin 

mi l l i 
g rams 

-_. 

- .-

6 . 3 

Ascorbic 
Acid 

mi l l i 
g rams 

---

. . . 

---

F r o m Watt and Mer r i l l , 1963 

TABLE 7 



Vegetable greens often contain amino acids and a r e often a r ich source 
of vi tamins A and C (Bowes and Church 1969). A review of Table 6 
will indicate that wild plants frequently contain g rea t e r amounts of 
vi tamins A and C (ascorbic acid) than domes t i ca tes . L a m b s q u a r t e r s , 
Chenopodium sp. , i s especia l ly r ich in vi tamins A and C. Saguaro 
fruit is another r ich source of vi tamin A. The only comparable 
cultigen with these vi tamin values is pumpkin. It should be noted 
that vi tamin C des t ruc t s on exposure to heat and oxygen at a r a the r 
rapid r a t e ; and the amount of l o s s , and t rue value of the vi tamin, 
can only be measu red after cooking (if done) and pr ior to eating. 
Vitamin A, on the other hand, is r a the r stable (Griffith, personal 
communicat ion) . The Hohokam could have had an adequate diet 
subsist ing mainly on the corn, beans and squash t r iad; but, without 
frui ts and g r e e n s , they would have had a g r e a t e r tendency to develop 
d i sease (Griffith, personal communication). Although it is t rue that 
l i t t le work has been done on Hohokam skeletal pathology to date , no 
obvious symptons of d isease such as scurvy has been repor ted . 
Lack of v i tamin C in the diet will cause scurvy. 

There ought not to be significant var ia t ion in the nutri t ional quality 
of wild mea t ve r sus domest icated meat . The pr ime difference is 
that domest icated an imals tend to have a g r ea t e r fat content 
(Wooldridge and Griffith, personal corrrmunication). More fat or 
choles terol in the diet i s not considered advantageous. Jus t as 
Ross (1944) found nutr i t ional var iance among the same species of 
plants f rom different loca l i t i es , we can and should expect var iance 
in meat sources within a single spec ies . The quality of a given 
an ima l ' s diet d i rec t ly r e l a t e s to that an ima l ' s food value to man 
(Short, personal communication). 

Ross (1944:3) and Hrydlicka (1908) state the Indians were in be t ter 
heal th pr ior to the coming of the white man. Ross a t t r ibutes the 
improved health to the f o r m e r , m o r e intensive use of native foods, 
while Hrydlicka offers the explanation that unrefined foods, together 
with na tura l e x e r c i s e , led to the Indians ' be t te r health in bygone 
days . 

At p resen t , the Lower Sonoran Dese r t i s hardly exploited for i ts 
wild foodstuffs by the Indians and a lmos t not at a l l by the remaining 
population, yet it st i l l r emains a valuable source of food, especial ly 
in the Cerc id ium-Cereus complex. Unfortunately, we st i l l have 
hunger despi te our advanced technology. The Lower Sonoran 

5 5 



D e s e r t r e m a i n s a v i a b l e a l t e r n a t i v e a s a food s o u r c e po t en t i a l and , 
if m a n a g e d p r o p e r l y , could be u t i l i z ed by m o d e r n p e o p l e s to s t ave 
off h u n g e r for g e n e r a t i o n s to c o m e . It i s the u l t i m a t e goa l of the 
a r c h e o l o g i s t and the h i s t o r i a n to t ake what we have l e a r n e d f r o m 
the p a s t and offer i t to ou r c o n t e m p o r a r i e s so they m a y benef i t . 
If t h i s can be a c h i e v e d , we h a v e r e c e i v e d ou r r e w a r d . 
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