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PREFACE

During the Glen Canyon phase of the Upper Colorado River Archeological
Salvage Project, all plant and animal remains were collected from archeo-
logical sites as routine procedure. Non-archeological plant and animal inven-
tories were made and reported by the University of Utah Division of Biology.
All Glen Canyon cultigens found in archeological context were identified by
Hugh C. Cutler, Curator of Useful Plants, Missouri Botanical Garden; non-
cultigens and animal remains were identified by personnel of the University
of Utah Division of Biology and reported in each season's site reports, but
there has been no combined summary of either the animals, or domesticated
and wild plants of the Glen Canyon area.

This paper and addendum remedy this lack. Together, they provide a
comprehensive summary of Glen Canyon plant and animal resources.

Jesse D, Jennings
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INTRODUCTION

The remains of cultivated plants tell us a great deal about the people
who grew them, Most cultivated plants are dependent upon man, and might
be considered artifacts, Man usually brings seeds from some other region
and then manipulates the nature of the plant by his seed selection. He also
provides opportunities for the plants to cross with other cultigens and with
wild and weedy plants in the new environment, It should be possible to de-
termine where similar kinds of crops were grown and how much interchange
of crops went on. This type of study is often done with pottery. It should
also be possible, since there usually is an evolution of new forms as time
goes on, to discover the extent and direction of change; thus elaborate a
sequence useful for comparisons with other sites and for dating.

Most Indians in the Southwest grew several kinds of each food plant.
Modern Indians recognize several kinds and usually keep the seed separate,
grow it in separate plots, and select new seed according to a standard. The
harvest is made several times; as the crop is ready, and sometimes for sepa-
rate uses., At the end of the season any remaining immature fruits are
gathered,

Often only the useable part of the plant is brought home. Thus, little or
no refuse remains for the archeologist and only a few seeds, a forgotten or
burned cache, or some pods or vines brought for a special purpose or by
some accident, are present. Because mature corn cobs are 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 site do not give a
true picture of the corn grown there as many things conspire to falsify the
record of the corn harvests. All the corn is not brought to the site on the
cob, Special kinds and seed corn are kept where they are more likely to be
preserved for the archeologist . to excavate. Usually the largest cobs are
used for scrapers and fuel, while the most fragile ones are broken by tramp-
ling., If each sample were large and random enough to adequately represent
the range of materials used, and if we knew the collections came from definite
time periods, cultures, and areas, adequate comparisons could be made,

Because Indians usually grow several strains or cultivars of each crop
plant, and because some of these cultivars may be lacking at some sites, it
would be ideal to make comparisons of the same cultivar from various sites,
Certain kinds of corn, sweet or pop corn, for example, are rigorously
selected and grown in plots which are 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 similar to sweet corn grown in other Pueblos.



A study of all Indian sweet corn shows a steady gradient from South America
out to the plains. South American sweet corn ears are short and broad, with
more than 24 rows of long, slender, reddish or yellowish kernels, whereas on
the plains it has 10 or 12 rows of nearly crescent-shaped kernels, often
colored the same red as the sweet corn of South America. Indian sweet corn
found further east was usually 8 or 10 rowed and yellow like the native flints,
but red and blue ears occasionally were seen. Most of these cultivars can be
identified precisely only in exceptionally well preserved archeological ma-
terial. Usually only comparisons of the collections as a whole can be made.

Plants spread out from their center of origin at varying rates. The
amount of change through selection, hybridization and other means varied in
different regions. Gradients of change might be established running out from
the center to the periphery of the area in which the plant was grown. The
changes in crop plants over the years have enabled us to establish rough se-
quences for corn and some other plants in a few areas (Martin, et al., 1952,
464-71). In order to complete such sequences and gradients and to make
them really useful for the study of the history of agriculture, many collections
from dated sites and more precise techniques for classifying minor variants
in cultivated plants are needed.

Vegetal remains give little information on crop yields, harvest techniques,
and the use of the plants, even when large samples are recovered. We can
make fairly good estimates of yield for a single plant, but we rarely know how
many seeds were planted in a hill, how many plants survived to maturity, or
how the hills were spaced. Castetter and Bell (1942, 82) decided that soft
corn grown by the Pima Indians seldom yielded more than 10 to 12 bu. per
acre. The yield of the similar variety grown in Glen Canyon probably would
be lower.

Agriculture came late to the Glen Canyon region; long after it had been
practiced in central and southern Arizona and adjacent New Mexico, None of
the crop plants were domesticated in the Glen Canyon region and no cultivars
appear to have been restricted to the area.,

The greatest diversity in corn, beans and squash is found in Mexico. The
majority of the wild relatives of corn (species of Manisuris, Tripsacum, and
Euchlaena [ teosinte] ), beans, and squash (the wild and weedy species of
Cucurbita), and many wild species of cotton occur there. Archeological ma-
terial of all the cultivated plants of Glen Canyon are found in older sites farther
south and in Mexico.




The various kinds of cultivated plants spread into the United States in
waves which apparently coincide with times of major cultural changes. Acci-
dental crossing of the various cultivars and the wild relatives, environmental
and human selection of seed often associated with religious or ceremonial
practices, resulted in new forms and the preservation of old and tried ones.
There are many records from modern Pueblo Indians on selection of seed corn
according to definite standards, careful preservation of the seed, and its
planting in separate plots. Cushing (1920, 167) wrote, ''In each corn room
or granary of Zuni are preserved carefully four objects: an ear of yellow corn
full to the very tip of perfect kernels ...'. Whiting (1939, 12) noted, '"The
Hopi....refuse to plant any kernels from an ear of corn which they consider
to be a mixture... They are also keen to note differences in the quality,
season, or other desirable characters, and seed corn is often selected with
these factors in mind'. White (1945, 566) said, "A perfect ear of corn, fully
kerneled to the very tip, is known as kotona; it forms the basis of the most
sacred fetish of the Keres -- the iariko'. When I collected corn from most
of the Pueblos during October of 1953, several cooperative Indians told me that
the best ears were filled to the tip so no cob was visible, had straight rows,
and no grains of other colors or textures. These 'best' ears were not always
the largest or heaviest. More information on crop plants, critical collections
of corn and other plant material should be gathered from living Indians before
this knowledge is lost. Collections could be made by someone skilled and
patient enough to do the extracting of information on planting, preservation,
and use.

Among the Glen Canyon corn collections the cobs and ears impaled on
sticks or found in special caches were relatively uniform. Usually they had
straight rows of grains running all the way to the tip, and more rows of grains
than the average for cobs of a site. These specimens were interpreted as
having been selected for seed corn or for special uses. Knotted yucca loops
like those illustrated in Lipe, et al. (1960, 220), are used to suspend selected
ears in ladder-like form for hanging on walls in Hopi villages. Some Pueblo
Indians today save selected ears by tying or braiding husks together (Lipe,
et al., 1960, 212-13, ill., 53).

Some cultivated plants were grown in very limited areas. The require-
ments of certain cultivars for specific temperature range, day length, and
length of season limited the habitats these plants could occupy so they could
not spread to new regions. Other adaptable and acceptable plants were
carried to distant regions and grown successfully.

Evolution of cultivated plants is greatest when the cultivated forms have
opportunities to hybridize with wild and weedy relatives (Hutchinson, 1965).

-3-



In Glen Canyon no wild forms existed which could cross with corn, cotton or
gourds, or the wild squash relative, C. foetidissima. This plant was so rare
and the barriers to crossing so greatﬁlat it is likely there was no appreciable
effect. In Glen Canyon we do not have the baffling diversity of interbreeding
cultivated, weedy, and wild plants which one finds in Mexico.

None of the most ancient kinds of corn which are found in some sites 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 Eickmeier, 1965, 48) of the popcorn
races which are still grown occasionally in northern Mexico, and by the
Papago Indians in Arizona.

The only squashes are cultivars of two species, Cucurbita pepo and C.
mixta (Cutler and Whitaker, 1961; Whitaker and Cutler, 1965). The bottle
gourd (Lagenaria siceraria) and cotton are found mainly in the larger sites,
usually in protected places to the south and at lower altitudes.

The remains of cotton are not nearly as abundant as those of corn and
cucurbits. All cotton fibers and fragments from Glen Canyon resemble those
from cotton grown until recently by the Hopi, Gossypium hirsutum var.
punctatum (G. hopi). All New World cultivated cottons are polyhybrid species
with 26 pair?of chromosomes (genomes AD), twice as many as most wild
species of the New and Old Worlds. Thirteen of these chromosome pairs
(the D genome) are similar to those found in New World wild species. The
other thirteen (the A genome) are similar to those known only from some Afri-
can and Asian species, including the common Old World cultivated cottons and
the wild weedy G. herbaceum var. africanum of southwestern Africa,

There is a striking parallel between the bottle gourd (Lagenaria siceraria)
and cotton. Cultivated cotton (polyploid) of the same species as Glen Canyon
cotton, G. hirsutum, but probably belonging to a distinct cultivar, has been
found in a site near Tehuacan, State of Pueblo, Mexico, and dated at about
5800 B. C. (Smith, 1964, 675). Lagenaria is known from levels nearly as old
in the same site (Cutler, Whitaker, and MacNeish, n.d.) and from older de-
posits in Tamaulipas (Whitaker, Cutler, and MacNeish, 1957). The earliest
cotton and bottle gourd appeared in Mexico before agriculture was well de-
veloped and the plants may have been growing wild or as weeds in man-dis-
turbed habitats.

The center for the genus Gossypium (Saunders, 1961, 52), and the greatest
diversity in cultivated kinds and related wild species of the genus Lagenaria
are found in Africa. Gossypium and Lagenaria have been collected from many
of the same or similar localities in central and southern Africa.

-4 -



- Whitaker and Carter (1954, 700; 1961, 104) demonstrated that Lagenaria
gourds could survive at least 347 days floating in sea water without appreci-
able decrease in the viability of seeds and that seeds in gourds stored under
quite unfavorable conditions would still germinate six years after the experi-
ment, This would allow ample time for movement from South Africa to the
New World. Stephens (1958, 86) found that certain wild cotton seeds and
bolls are capable of floating in sea water for at least several months and have
remarkable tolerance to long immersion in sea water. The occurrence of
wild forms of both genera in Africa, often in littoral habitats, the ability to
float and survive salt water immersion, some tolerance of salty growing con-
ditions, the favorable currents, and the distribution of the forms, suggest
that trans- Atlantic transport could have been possible.

It is unlikely that all wild cotton species or even all cultivated forms
have been discovered. Gentry, for example, published a new species from
Mexico in 1956 from collections he made in 1952 along a highway in Michoacan,
In 1958 Hutchinson and Lee described Gossypium longicalyx from a 1955
collection made in central Tanganyika. Relatively few specimens of cotton
and cucurbits can be found in herbaria and it is likely that several undescribed
relatives of the bottle gourd could be collected in Africa. Only a few col-
lections of plant materials have been made from the coast and interior of
northeastern Brazil; areas where seeds from Africa might land and grow.




CORN

The history of corn is incredibly complicated. Ancient wild grasses
apparently gave rise to several species of Manisuris and Tripsacum, and to
forms of maize., Later crossing of various kinds of Tripsacum with several
kinds of maize produced a large number of different kinds of teosinte.
Tripsacum and Manisuris still grow wild near cornfields from Bolivia to
the United States and some hybridization still occurs. The greatest amount
of recent hybridization involves the many kinds of teosinte which occur as
weeds in and around cornfields in Guatemala and, especially, in Mexico.
Teosinte and corn have the same number of chromosomes and corn is almost
as receptive to teosinte pollen as it is to its own. Fortunately most of this
confusion occurs south of the United States and the patterns of the limited
number of cultivated plants which spread northward are less complicated.

Corn is a grass and has the basic grass pattern. The plant is composed
of units called phytomers (Cutler and Cutler, 1948), each one consisting of a
bud, a section of stem and a leaf., These units are modified in the various
plant parts. Fragments of a tassel or an ear appear to be very different from
a leaf with its sheath and associated stem section, yet these fragments and the
leaf unit are homologous. Changes in a character in any part of the ear are
usually accompanied by similar changes in the homologous parts of the
tassel and by less obvious changes in the conservative vegetative parts, the
leaves and stems. For example, pod corn (Fig. 2, f) has greatly elongated
husk-like coverings, the glumes, which may completely enclose the kernel.
The glumes of the tassels of a pod corn plant are also greatly elongated.
Although I do not have figures, I would expect that pod corn plants would
have somewhat longer leaf sheaths and leaves because these are the homologs
of the glumes. Some of the less apparent homologies, such as that of tassel
branching and ear shape, were described by Anderson (1944).

From the stalk fragments and larger tassel specimens found in Glen
Canyon sites, supplemented by deductions supported by our studies of entire
plants in modern Indian fields and in our experimental plantings, and by
comparisons with materials from Mesa Verde sites, we can visualize corn
plants grown in Glen Canyon. These were smaller and weaker than plants
now grown by the Pueblo (including the Hopi) and Navajo Indians, and about
the same size as those grown at Mesa Verde. The leaves were probably
narrower than those of modern Pueblo or Pueblo III corn from Mesa Verde
(Cutler and Meyer, 1965), and the plants, leaves and tassels more flexible.

One good ear was usually produced on a plant, If the plant were vigorous,
a later maturing and smaller ear might be produced above and another below
the first ear. The lowest ear frequently was borne so low that its base was
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