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PREFACE 

During the Glen Canyon phase of the Upper Colorado River Archeological 
Salvage Project , all plant and animal r emains were collected from archeo­
logical s i t es as routine procedure . Non-archeological plant and animal inven­
t o r i e s were made and repor ted by the Universi ty of Utah Division of Biology. 
All Glen Canyon cult igens found in archeological context were identified by 
Hugh C. Cutler , Cura tor of Useful Plants , Missour i Botanical Garden; non-
cult igens and animal r ema ins were identified by personnel of the University 
of Utah Division of Biology and repor ted in each s e a s on ' s si te r epo r t s , but 
the re has been no combined summary of ei ther the an imals , or domest icated 
and wild plants of the Glen Canyon a rea . 

This paper and addendum remedy this lack. Together , they provide a 
comprehens ive s u m m a r y of Glen Canyon plant and animal r e s o u r c e s . 

J e s s e D. Jennings 
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INTRODUCTION 

The r ema ins of cultivated plants tel l us a great deal about the people 
who grew them. Most cultivated plants a re dependent upon man, and might 
be considered a r t i f ac t s . Man usually br ings seeds from some other region 
and then manipula tes the nature of the plant by his seed selection. He also 
provides opportunit ies for the plants to c r o s s with other cultigens and with 
wild and weedy plants in the new environment. It should be possible to de­
t e rmine where s i m i l a r kinds of c rops were grown and how much interchange 
of c rops went on. This type of study is often done with pottery, It should 
also be possible, s ince the re usually is an evolution of new forms as t ime 
goes on, to d iscover the extent and di rect ion of change, thus elaborate a 
sequence useful for compar i sons with other s i tes and for dating. 

Most Indians in the Southwest grew seve ra l kinds of each food plant, 
Modern Indians recognize seve ra l kinds and usually keep the seed separa te , 
grow it in s epa ra t e plots, and select new seed according to a s tandard. The 
harves t is made seve ra l t imes ; as the c rop is ready, and somet imes for sepa­
r a t e u s e s . At the end of the season any remaining immatu re fruits a r e 
gathered. 

Often only the useable part of the plant is brought home. Thus, l i t t le or 
no refuse r ema ins for the archeologis t and only a few seeds , a forgotten or 
burned cache, or some pods or vines brought for a specia l purpose or by 
some accident, a r e present . Because ma tu re corn cobs a r e sturdy and not 
used for food, we know more about corn in the Southwest than we do about 
any other cultivated plant. However, even cobs from a si te do not give a 
t rue picture of the corn grown the re as many things conspi re to falsify the 
r eco rd of the corn h a r v e s t s . All. the corn is not brought to the s i te on the 
cob. Special kinds and seed corn a r e kept where they a r e more likely to be 
p re se rved for the archeologist , to excavate. Usually the la rges t cobs a r e 
used for s c r a p e r s and fuel, while the most fragile ones a r e broken by t r a m p ­
ling. If each sample were l a rge and random enough to adequately r ep resen t 
the range of m a t e r i a l s used, and if we knew the collections came from definite 
t ime per iods , cu l tu res , and a r e a s , adequate compar i sons could be made. 

Because Indians usually grow seve ra l s t r a ins or cu l t ivars of each crop 
plant, and because some of these cul t ivars may be lacking at some s i tes , it 
would be ideal to make compar i sons of the same cul t ivar from various s i t e s . 
Cer ta in kinds of corn, sweet or pop corn, for example, a r e r igorously 
selected and grown in plots which a re usually isolated from other corn grow­
ing plots. Sweet corn is very different from other kinds of corn grown in an 
Indian Pueblo of today, yet it is s imi l a r to sweet corn grown in other Pueblos. 
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A study of all Indian sweet corn shows a steady gradient from South Amer ica 
out to the plains. South Amer ican sweet corn ea r s a r e short and broad, with 
more than 24 rows of long, s lender , reddish or yellowish kerne l s , whereas on 
the plains it has 10 or 12 rows of near ly c re scen t - shaped kerne l s , often 
colored the same red as the sweet corn of South Amer ica , Indian sweet corn 
found fur ther east was usually 8 or 10 rowed and yellow like the native flints, 
but red and blue e a r s occasionally were seen. Most of these cul t ivars can be 
identified prec ise ly only in exceptionally well p rese rved archeological ma­
t e r i a l . Usually only compar i sons of the collections as a whole can be made. 

Plants spread out from thei r center of origin at varying r a t e s , The 
amount of change through select ion, hybridizat ion and other means varied in 
different reg ions . Gradients of change might be established running out from 
the center to the per iphery of the a r e a in which the plant was grown. The 
changes in c rop plants over the y e a r s have enabled us to es tabl ish rough se ­
quences for corn and some other plants in a few a r e a s (Martin, et ah , 1952, 
464-71). In o rde r to complete such sequences and gradients and to make 
them rea l ly useful for the study of the h is tory of agr icu l tu re , many collections 
from dated s i tes and m o r e p rec i se techniques for classifying minor var ian ts 
in cultivated plants a r e needed. 

Vegetal r e m a i n s give l i t t le information on crop yie lds , harves t techniques, 
and the use of the plants, even when l a rge samples a r e recovered . We can 
make fair ly good e s t ima te s of yield for a single plant, but we r a r e l y know how 
many seeds were planted in a hill, how many plants survived to matur i ty , or 
how the hil ls were spaced, Cas te t t e r and Bell (1942, 82) decided that soft 
corn grown by the P ima Indians seldom yielded m o r e than 10 to 12 bu„ per 
a c r e . The yield of the s i m i l a r var ie ty grown in Glen Canyon probably would 
be lower. 

Agr icu l tu re came late to the Glen Canyon region; long after it had been 
pract iced in cen t ra l and southern Arizona and adjacent New Mexico, None of 
the c rop plants were domest icated in the Glen Canyon region and no cul t ivars 
appear to have been r e s t r i c t e d to the a rea . 

The g rea t e s t d ivers i ty in corn, beans and squash is found in Mexico. The 
major i ty of the wild r e l a t ives of corn (species of Manisur i s , T r ipsacum, and 
Euchlaena [ teosintej ), beans , and squash (the wild and weedy species of 
Cucurbi ta) , and many wild spec ies of cotton occur the re , Archeological ma­
t e r i a l of all the cult ivated plants of Glen Canyon a r e found in older s i tes fa r ther 
south and in Mexico. 
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The var ious kinds of cultivated plants spread into the United States in 
waves which apparent ly coincide with t imes of major cul tural changes. Acci­
dental c ros s ing of the var ious cu l t ivars and the wild re la t ives , environmental 
and human select ion of seed often associa ted with rel igious or ceremonia l 
p rac t ices , resu l ted in new forms and the preserva t ion of old and t r ied ones. 
There a r e many r eco rds from modern Pueblo Indians on select ion of seed corn 
according to definite s tandards , careful p reserva t ion of the seed, and its 
planting in s epa ra t e plots. Cushing (1920, 167) wrote, "In each corn room 
or g ranary of Zuni a r e p rese rved carefully four objects: an ear of yellow corn 
full to the very tip of perfect kerne l s . . . ". Whiting (1939, 12) noted, "The 
Hopi. . . . refuse to plant any kerne l s from an ear of corn which they consider 
to be a mix ture . . . They a r e a lso keen to note differences in the quality, 
season, or other des i rab le c h a r a c t e r s , and seed corn is often selected with 
these factors in mind". White (1945, 566) sa id , "A perfect ear of corn, fully 
kerneled to the very tip, is known as kotona; it forms the bas i s of the most 
s ac red fetish of the Keres - - the ia r iko" . When I collected corn from most 
of the Pueblos during October of 1953, s eve ra l cooperat ive Indians told me that 
the best e a r s were filled to the tip so no cob was visible, had straight rows, 
and no gra ins of other co lors or t ex tu res . These "bes t" ea r s were not always 
the l a rges t or heavies t . More information on crop plants, c r i t i ca l collections 
of corn and other plant m a t e r i a l should be gathered from living Indians before 
this knowledge is lost. Collections could be made by someone skilled and 
patient enough to do the ext rac t ing of information on planting, preservat ion, 
and use . 

Among the Glen Canyon corn col lect ions the cobs and e a r s impaled on 
s t icks or found in special caches were re la t ively uniform. Usually they had 
s t ra ight rows of gra ins running all the way to the t ip, and more rows of grains 
than the average for cobs of a s i te . These spec imens were in terpreted as 
having been selected for seed corn or for specia l u se s . Knotted yucca loops 
like those i l lus t ra ted in Lipe, et al. (1960, 220), a r e used to suspend selected 
e a r s in l adder - l ike form for hanging on walls in Hopi vi l lages. Some Pueblo 
Indians today save selected e a r s by tying or braiding husks together (Lipe, 
e £ a h , 1960, 212-13, i l l . , 53). 

Some cultivated plants were grown in very l imited a r e a s . The requ i re ­
ments of ce r ta in cu l t ivars for specific t e m p e r a t u r e range, day length, and 
length of season l imited the habi tats these plants could occupy so they could 
not spread to new regions . Other adaptable and acceptable plants were 
c a r r i e d to distant regions and grown successfully. 

Evolution of cultivated plants is g rea te s t when the cultivated forms have 
opportunit ies to hybridize with wild and weedy re la t ives (Hutchinson, 1965). 
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In Glen Canyon no wild forms existed which could c r o s s with corn, cotton or 
gourds , or the wild squash re la t ive , C. foetidissima. This plant was so r a r e 
and the b a r r i e r s to c ros s ing so great that it is likely there was no appreciable 
effect. In Glen Canyon we do not have the baffling divers i ty of in terbreeding 
cultivated, weedy, and wild plants which one finds in Mexico, 

None of the most ancient kinds of corn which a r e found in some s i tes in 
southern Arizona and New Mexico up to about A. D. 1000 or 1100 were found. 
Only a few cobs approach the modern descendants , Chapalote and Reventador 
(Wellhausen, et al. , 1952; Cutler and Eickmeie r , 1965, 48) of the popcorn 
r a c e s which a r e st i l l grown occasionally in nor thern Mexico, and by the 
Papago Indians in Arizona, 

The only squashes a r e cu l t ivars of two spec ies , Cucurbita pepo and C. 
mixta (Cutler and Whitaker, 1961; Whitaker and Cutler , 1965). The bottle" 
gourd (Lagenar ia s i c e r a r i a ) and cotton a r e found mainly in the l a r g e r s i t es , 
usually in protected places to the south and at lower al t i tudes. 

The r e m a i n s of cotton a r e not near ly as abundant as those of corn and 
cucurb i t s . All cotton f ibers and f ragments from Glen Canyon r e semb le those 
from cotton grown until recent ly by the Hopi, Gossypium h i r su tum var. 
punctatum (G, hopi). All New World cultivated cottons a r e polyhybrid species 
with 26 pai rs of ch romosomes (genomes AD), twice as many as most wild 
spec ies of the New and Old Worlds, Thi r teen of these chromosome pairs 
(the D genome) a r e s i m i l a r to those found in New World wild spec ies . The 
other th i r t een (the A genome) a r e s i m i l a r to those known only from some Afri­
can and Asian spec ies , including the common Old World cultivated cottons and 
the wild weedy G, he rbaceum var . afr icanum of southwestern Africa. 

The re is a s t r ik ing para l le l between the bott le gourd (Lagenaria s i ce ra r i a ) 
and cotton. Cultivated cotton (polyploid) of the same spec ies as Glen Canyon 
cotton, G. h i r su tum, but probably belonging to a distinct cult ivar , has been 
found in a s i te near Tehuacan, State of Pueblo, Mexico, and dated at about 
5800 B. C. (Smith, 1964, 675). Lagenar ia is known from levels near ly as old 
in the s a m e s i te (Cutler , Whitaker, and MacNeish, n. d. ) and from older de­
posits in Tamaul ipas (Whitaker, Cutler , and MacNeish, 1957), The ea r l i es t 
cotton and bottle gourd appeared in Mexico before agr icu l tu re was well de­
veloped and the plants may have been growing wild or as weeds in m a n - d i s ­
turbed habi ta ts . 

The cen te r for the genus Gossypium (Saunders, 1961, 52), and the grea tes t 
d ivers i ty in cult ivated kinds and re la ted wild spec ies of the genus Lagenaria 
a r e found in Africa. Gossypium and Lagenar ia have been collected from many 
of the s ame or s i m i l a r local i t ies in cen t ra l and southern Africa. 
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Whitaker and C a r t e r (1954, 700; 1961, 104) demonst ra ted that. Lagenaria 
gourds could survive at least 347 days floating in sea water without appreci ­
able dec rea se in the viability of seeds and that seeds in gourds s tored under 
quite unfavorable conditions would st i l l germina te six y e a r s after the exper i ­
ment. This would allow ample t ime for movement from South Africa to the 
New World. Stephens (1958, 86) found that ce r ta in wild cotton seeds and 
bolls a r e capable of floating in sea water for at leas t severa l months and have 
r e m a r k a b l e to le rance to long immers ion in sea water . The occur rence of 
wild forms of both genera in Africa, often in l i t tora l habi tats , the ability to 
float and survive salt water immers ion , some to le rance of salty growing con­
ditions, the favorable c u r r e n t s , and the distr ibution of the forms, suggest 
that t r ans -At lan t i c t r anspor t could have been possible . 

It is unlikely that all wild cotton species or even all cultivated forms 
have been d iscovered . Gentry, for example, published a new species from 
Mexico in 1956 from collect ions he made in 1952 along a highway in Michoacan. 
In 1958 Hutchinson and Lee descr ibed Gossypium longicalyx from a 1955 
collection made in cen t ra l Tanganyika. Relatively few specimens of cotton 
and cucurbi t s can be found in h e r b a r i a and it is likely that severa l undescribed 
re la t ives of the bottle gourd could be collected in Africa, Only a few col­
lect ions of plant m a t e r i a l s have been made from the coast and in ter ior of 
no r theas t e rn Brazi l ; a r e a s where seeds from Africa might land and grow. 
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CORN 

The his tory of corn is incredibly complicated, Ancient wild g r a s s e s 
apparent ly gave r i s e to s eve ra l species of Manisur is and Tr ipsacum, and to 
fo rms of maize , La te r c ross ing of var ious kinds of T r ipsacum with seve ra l 
kinds of maize produced a la rge number of different kinds of teosinte . 
T r ip sacum and Manisur is s t i l l grow wild near cornfields from Bolivia to 
the United States and some hybridization st i l l occurs . The grea tes t amount 
of recent hybridizat ion involves the many kinds of teosinte which occur as 
weeds in and around cornfields in Guatemala and, especial ly, in Mexico, 
Teosinte and corn have the s ame number of ch romosomes and corn is a lmost 
as recept ive to teosinte pollen as it is to its own. Fortunately most of this 
confusion occurs south of the United States and the pat terns of the l imited 
number of cultivated plants which spread northward a r e l ess complicated. 

Corn is a g r a s s and has the bas ic g r a s s pat tern. The plant is composed 
of units called phytomers (Cutler and Cutler, 1948), each one consist ing of a 
bud, a sect ion of s tem and a leaf. These units a r e modified in the var ious 
plant p a r t s . F r a g m e n t s of a t a s s e l or an ea r appear to be very different from 
a leaf with its sheath and assoc ia ted s tem section, yet these f ragments and the 
leaf unit a r e homologous. Changes in a c h a r a c t e r in any part of the ear a r e 
usual ly accompanied by s imi l a r changes in the homologous par ts of the 
t a s s e l and by l e s s obvious changes in the conservat ive vegetative par t s , the 
leaves and s t e m s . F o r example, pod corn (Fig, 2, f) has great ly elongated 
husk- l ike cover ings , the g lumes, which may completely enclose the kerne l . 
The glumes of the t a s s e l s of a pod corn plant a r e a lso great ly elongated. 
Although I do not have f igures , I would expect that pod corn plants would 
have somewhat longer leaf sheaths and leaves because these a r e the homologs 
of the g lumes . Some of the l e s s apparent homologies, such as that of t a s s e l 
b ranching and ear shape, were descr ibed by Anderson (1944), 

F r o m the stalk f ragments and l a r g e r t a s s e l spec imens found in Glen 
Canyon s i tes , supplemented by deductions supported by our s tudies of ent i re 
plants in modern Indian fields and in our exper imenta l plantings, and by 
compar i sons with m a t e r i a l s from Mesa Verde s i tes , we can visual ize corn 
plants grown in Glen Canyon, These were s m a l l e r and weaker than plants 
now grown by the Pueblo (including the Hopi) and Navajo Indians, and about 
the s a m e s ize as those grown at Mesa Verde . The leaves were probably 
n a r r o w e r than those of modern Pueblo or Pueblo III corn from Mesa Verde 
(Cutler and Meyer, 196 5), and the plants , leaves and t a s s e l s more flexible. 

One good ear was usually produced on a plant. If the plant were vigorous, 
a l a te r matur ing and s m a l l e r ea r might be produced above and another below 
the f i rs t ea r . The lowest ea r frequently was borne so low that i ts base was 
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part ia l ly bur ied by the soil or sand. Even a major ear was occasionally 
borne at soil level or in contact with soil heaped about the plant, indicated 
by s ta ins on a few outer husks . 

Seeds probably were not planted as deeply as the Hopi plant their seeds 
in non- i r r iga ted land, but we would need to study many more stalk and root 
spec imens before we could de te rmine how deep the seeds were planted and 
how high the plants were hilled. 

A few plants produced t i l l e r s which probably bore very smal l e a r s or 
none. Although secondary and t i l l e r e a r s contributed a substant ial propor­
tion of the runty cobs found in archeological s i t e s , runty e a r s could be pro­
duced on a plant perfectly capable of bear ing l a rge e a r s if the plant was 
grown under poor conditions or crowded by weeds or other corn plants in a 
hil l . 

P rac t i ca l ly no ent i re t a s s e l s and re la t ively few t a s se l f ragments were 
r ecove red . Less than half of this smal l sample s t i l l re ta ined pollen. There 
was l i t t le r eason to br ing t a s s e l s into a dwelling or a s to rage a r ea unless 
they were to be used for some ce remonia l or decorat ive purpose. The 
u t i l i t a r ian and uncomplicated nature of the Glen Canyon s i tes is suggested 
by the absence of t a s s e l s . Numbers of them were found in some nearby 
la rge s i t e s , like Alkali Ridge Ruin, Aztec Ruin, and Step, Long, and Mug 
Houses in Mesa Verde (Cutler and Meyer, 196 5), usually tied in bundles 
which were some t imes linked by yucca s t r i p s into long chains. Prac t ica l ly 
all of these t a s s e l s had been gathered short ly before the pollen was ready 
to be re leased , so that very few of the t a s s e l f ragments had shed any pollen. 
The Glen Canyon s i tes a r e slightly lower, and it is possible that plants ma­
tured slightly ea r l i e r , or the t ime at which the t a s s e l s were used was la te r . 
However, the re is a good probability that the Glen Canyon t a s se l f ragments 
were brought in for bedding or other purposes , or by accident. I have not 
found any descr ip t ions for the use of t a s se l bundles in eye witness accounts 
of Indian cus toms to date. 

CORN GRAINS 

Corn is usually classif ied in c o m m e r c e by the c h a r a c t e r of the kernel . 
This c h a r a c t e r is important in modern Indian classif icat ion because the 
c h a r a c t e r of food m a t e r i a l s to red in the grain de te rmines the use to which 
corn can be put. Corn is usually catalogued in six main groups: 

1. Pop corn has very l i t t le soft s t a r ch and most of the kerne l is filled 
with hard s t a rch (Fig. 2, a). No preh is to r ic pop corn was found in 
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