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Introduction
The Hohokam. The Hohokam were prehistoric
Indians who occupied southern Arizona from about 300 B.C.
to A.D. 1450 (Doyel, 1979; Haury, 1967). The Hohokam may
have developed out of an earlier Desert Culture which relied
heavily on nomadic hunting and gathering, or they may
have migrated into Arizona from northern Mexico. In any

event, Hohokam culture was influenced by the elaborate
societies of ancient Mexico. Between about A.D. 900 to A.D.
1100 there was a dramatic increase in Hohokam population

which resulted in expansion into new territories (Doyel,
1979; Haury, 1976; Upham and Rice, 1980; Weaver, 1980;
Wilcox, 1979; Wilcox and Shenk, 1977). Both the lower Salt

River Valley and the middle Gila Valley were core areas
where most of the major sites were located (see map). Other

Hohokam moved away from the "heartland" and settled
along lesser drainages such as New River and the Agua Fria

north of Phoenix. About A.D. 1100 there was a change in
Hohokam culture which resulted in different architectural
styles, some changes in the predominant form of burial, and
the introduction of at least two new ceramic types. Some
researchers have argued that the changes were brought
about by an invasion of the Salado, yet actual evidence for
invasion or mass migration is lacking (Doyel and Haury,
1976). Later, around A.D. 1450, the Hohokam abandoned the
area for reasons which have eluded archaeologists. No trace
of Hohokam culture persisted after A.D. 1450.
Despite a century of archaeological investigations in the

Hohokam area, many questions remain unanswered. The
initial date of Hohokam occupation of the area is debated as
is the chronology for almost the entire first half of their stay
in the area (Plog, 1980; Wilcox, 1979; Wilcox and Shenk, 1977).
The reasons for changes occurring at circa A.D. 900, 1100, and
1450 are poorly understood at present, and may be beyond our

grasp. Moreover, we know very little about Hohokam social

organization, and nothing about their religious beliefs or
language. This study will not provide any answers to the
above, its purpose being to discuss Hohokam plant use,
specifically those plants used for food.

Archaeobotanical Analyses. Three different kinds
of data contribute to our understanding of Hohokam plant
use. The first is the recovery of large macroplant remains
such as corn cobs, caches of seeds, or squash peduncles
which are found during excavation. Macroplant remains are
not often found, however, in open -air sites such as most of
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those found in southern Arizona. The situation is often
quite different in dry caves or rock -shelters where the organic matter is not exposed to repeated wetting and drying
which is very destructive.
Both of the remaining kinds of plant remains are generally
not visible even to the trained eye of the excavator. This is
because such remains are too small and their retrieval and
identification requires processing and use of a microscope.

Both kinds of samples are taken as bags of soil that are
collected from different prehistoric use areas at the site. Such
areas would normally include house floors and fill, cooking
hearths, vessel fill, and trash dumps. These and other proven -

iences provide repositories for lost or discarded plant
remains. Other soil samples are collected at the present
ground surface and presumed prehistoric ground surface
away from cultural features at the site to serve as controls and
for comparison with the cultural material (Adams and Gasser,
1980; Bohrer and Adams, 1977).
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The second data base is that of flotation samples (Watson,
1976). Flotation samples are normally taken in one -liter incre-

ments for comparative purposes. The samples of earth are
dumped into water and stirred. Most of the organic matter
floats to the top, hence the name The floating residue is
skimmed off with a fine -mesh screen and placed on absorbent

paper to dry. The remaining suspended matter in the water
container is poured through the same screen, washed with
running water, and added to the light floated fraction. Finally,
the muds, sands, and gravels in the bottom of the container

are washed in a larger mesh screen to remove the soil and
leave the heavy residue which might contain chipped stone,
fragments of bone, shell, or pottery. Flotation samples usually
contain an assortment of charred and uncharred seeds, fruit
parts, or stem fragments. The seeds and other plant parts are
identified with the use of a reference collection and counted.
Pollen samples are smaller bags of dirt that are hopefully
taken from the same proveniences as the flotation samples.
Small samples of dirt are placed in test tubes and mixed with
acids and other chemicals. They are then placed in a centrifuge to separate and destroy the inorganic material. The pro-

cess is repeated using other chemicals until little remains
other than a small amount of fluid containing resilient pollen
and spores. The extracted pollen is placed on a glass slide,

mounted with glycerin to make the grains stand out, and
examined with a high -power microscope. Different kinds of
pollen grains are identified with the use of a reference collection, and are then tabulated.

What are found most often in flotation samples are seeds,
while pollen analysis indicates presence and possible use of
the flower. Both data sets provide overlapping information,

but they also provide evidence of use of different species
which are not recoverable by the other's method.
Interpretations concerning prehistoric plant use are best
made when pollen and flotation analyses are used in conjunction with macroplant analysis. Even then, a complete picture
of prehistoric plant use is never attained because of the vagaries of differential preservation and sampling error.
Differential methods of preparation, use, and discard affect
the "preservability" of plants in archaeological sites as does
the durability of the part used. If, for example, tender greens or

beans are boiled until soft, then consumed in their entirety,
they stand little chance of being preserved. When plant use
involves the discard of durable by- product waste products
such as walnut (juglans major) hulls or corn (Zea mays) cobs,
the chances of recovery are enhanced (Munson, Parmalee and
Yarnell, 1971:425 -426).

Other strictly natural or culturally modified factors con-

tribute to differential preservation of plant remains in
archaeological sites. Foraging rodents, insects, and microbes
differentially destroy vast amounts of plant remains when a
site is occupied, and well after it is abandoned. In addition,
differences in soil chemistry and exposure to alternating peri-

ods of wet and dry affect and skew the archaeobotanical
record (Gasser and Adams, 1981). Many other factors probably affect differential preservation of organic remains. We are
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currently far from understanding those processes which

recipes for corn,- witness just some of the ways that the

affect a plant between the time it was used and the time it was
recovered by an archaeologist.

1980:13 -36).

Interpretations are also affected by different sampling
methods, different sizes of samples, and different numbers of

samples analyzed. Not all archaeologists have the same
research objectives when they dig a site nor do they necessarily collect samples in a systematic manner. In addition, we are
often forced to compare samples from non -comparable contexts, frequently have different sizes of samples to compare to
one another, and all too frequently have too few samples with
which to draw definitive conclusions. For further discussion
of problems in interpreting plant remains in archaeological
sites see Begler and Keatinge (1979), Cohen (1975), Gasser
(1980a, 1981a), Gasser and Adams (1981), Hubbard (1980),
Keepax (1977), Minnis (1980, 1981), and Munson, Parmalee
and Yarnell (1971: 426 -427).

Regardless of interpretive problems, more emphasis has
been placed on collecting bio- cultural remains in Hohokam
sites in the past 20 years than in the preceding 80, and wehave enough information now to make several generaliza-

tions about Hohokam plant use. Although this study
attempts to give an overview of Hohokam plant foods, it
makes no pretense of being comprehensive. I am biased by my

specialty in flotation and macroplant analysis; and do not
claim to have reviewed all of the existing literature.
Moreover, important work is in progress as of this writing,
and it is expected that significant additional information will
continue to modify and refine our understanding of Hohokam agriculture and exploitation of wild plant species.

Hohokam Agriculture
Based on available data we know that the Hohokam were
raising corn (Zea mays), beans (Phaseolus spp., Canavalia ensiformis), squash (Cucurbita mixta, C. pepo), bottle -gourd (Lagenaria siceraria, and cotton (Gossypium sp.) All of these species
were domesticates. A domesticate has undergone morpholog-

Hopi, for instance, used corn (Beaglehole, 1937:63 -68; Kavena,

The Hohokam raised a number of varieties of corn which
were drought resistant and insect resistant. The historic Pima
and Papago perpetuated the use of many of these corn varie-

ties up to the present day. Some types of maize were so
drought resistant that they could be brought to maturity with
a single irrigation (Castetter and Bell, 1942:89). The earliest
(Vahki Phase, 300 -100 B.C.) corn from Snaketown consisted of
Chapalote, Reventador, and small Onaveño types. Snaketown

is on the north bank of the Gila River (Figure 1) and was
occupied from about 300 B.C. to A.D. 1100. Archaeological
and archaeobotanical work at Snaketown (Bohrer, 1970, 1971;
Gladwin et al, 1937; Haury, 1976) provides the basis of our
understanding of the Hohokam. By Santa Cruz /Sacaton times
(A.D. 700 -1100) the Hohokam at Snaketown added Mais
Blando de Sonora, Harinoso de Ocho, and perhaps sweet corn
to their diet (Cutler and Blake, 1976:365). This evidence pro-

poses that the earliest corn was small- grained and small cobbed, and that in the later phases of occupation these were
augmented by larger cobs with larger grains ( Haury 1976:117).

Miksicek (1979:134, 1980:344) suggests that Onaveño was
probably the most common type of corn grown prehistorically in southern Arizona. Onaveño has small, flinty, white or
yellow grains borne on cobs with 10 or 12 rows. The hard
endosperm of this and other flinty corn types makes them
especially resistant to insect and rodent predation.
Beans. Bean remains are scarce in Hohokam sites. Their
presence implies that they were not used often, but this was
probably not the case. Beans are normally boiled until soft
(some are parched), then consumed in their entirety, which
often precludes their recovery in archaeological sites (Munson, Parmalee and Yarnell, 1971:426 -427). Also, beans are
susceptible to microbial destruction when exposed to alternating periods of wetting and drying (Gasser and Adams,
1981). No beans occurred, for example, in any of the 77 flota-

ical and genetic change since being removed from its wild

tion samples from Los Hornos, or the 78 from La Ciudad

state. Several non -domesticated species were probably encouraged to grow in Hohokam fields and received much the same

(Table 1).

attention as did the domesticates. For an analogy with the
modern Pima, see Crosswhite (1981: 59, 64). Several of these
may have been brought into the folds of incipient domestication by human manipulation and selection of desirable attributes. If selected wild plants were cultivated in fields, they may
have changed somewhat, but perhaps not enough to significantly alter the genetic make -up of the species. If others were
true domesticates, then we lack sufficent information to identify them as such.
Corn. There is good evidence that corn was the principal

food plant of the Hohokam. Corn cupules and kernels are
present in Hohokam flotation site samples more often than
any other plant remains (Table 1 ). In addition, corn pollen is

often a common, but numerically small, item in Hohokam
pollen samples (e.g. Gish, 1979: Figs. 2, 3; Schoenwetter, 1980:

Tables 1, 3). Fragments of corn cobs are usually the most
common plant macrofossil found in Hohokam sites. Whole
cobs are rare.
Native corn is used in a wide variety of ways. Fresh corn can
be roasted, boiled, or ground into a mush. Most of the corn
harvest is air -dried for use later in the year. Dried kernels are
made into hominy, boiled, added to other dishes, or ground

and used as a multi -purpose flour. There are numerous

Bean (Phaseolus) pollen grains are almost never found in
archaeological sites. One reason is because the Phaseolus
pollen grain is fragile. Another is that the edible seed is
covered by an often discarded pod which may be used as
tinder. If burned, the grains adhering to the pod would be
destroyed. What beans have been found have mostly occurred
as macrofossils in sites.

The earliest Hohokam beans were found in an Estrella
Phase (A.D. 1 -200) context at Snaketown. These were identified as the common bean (Phaseolus vulgaris). Possible scarlet
runner beans (P. coccineus) and tepary beans (P. acutifolius)
were also found at Snaketown (Bohrer, 1970:425). Common
beans have been recovered from Las Canopas, Casa Grande,
Pueblo Grande, Los Muertos, and at AZ T:13:8 near Gila Bend

(Gasser, 1976:Table 2, 1977). Tepary beans have occurred
elsewhere at a site near Gila Bend (Greenleaf, 1975), near San

Xavier del Bac south of Tucson (Bohrer, Cutler and Sauer,
1969) and at Los Muertos (Miksicek, 1981, personal commun-

ication). A scarlet runner bean was reported from Pueblo
Grande (Gasser, 1976:23) but this specimen was possibly misidentified as it bears more resemblance to the jack bean (Cana -

valia ensiformis). Jack beans have been recovered from the
Hodges site (Kaplan, 1956; Kelly, 1980), at a small Hohokam
site south of Tucson (Bohrer, Cutler, and Sauer, 1969), and at a
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Table 1. Presence values for charred plant remains in flotation samples from eight ri'crin Hohokam
value (%; expresses how often a particular species occurred in a given number of samples (NI from each site.
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site northwest of Carefree Bruder, 19811, The Hohokam also

used lima beans P. hinatus), Limas were found at Pueblo
Grande and at the Escalante Ruin group (Gasser, 1976, 1981b).

These data indicate that the Hohokam were raising five
species of beans and possibly several varieties of each. The
remains were charred, so it is impossible to identify the
remains to the varietal level. The fact that five species were
found implies that beans were widely used by the Hohokam.

Squash and Gourds. Evidence for Hohokam use of
squash is slim. Domesticated squash. seeds have never been
found in Hohokam flotation samples, but a few seeds and
peduncles have been recovered as macrofossils during excavation. Seeds or peduncles have been taken from the Escalante
Ruin group, Los Muertos, Ventana Cave, Mesa Grande, Pueblo

Grande, and at AZ 1:13:8 near Gila Bend (Gasser,
I976:10,18,22,23I. The specimens from Mesa Grande and
Pueblo Grande were incorrectly identified as Cucurbita
maxima in my 1976 report. Maxima squash were a postColumbian introduction into the Southwest (Ford, 19811. A
re-examination of the seeds indicates that they are C. mixta,
which are similar to the striped cushaw squash, Two peduncles, one C. maxima and the other C. moschata, were found in
Ventana Cave, but these are probably Papago. The only species of domesticated squash and pumpkins clearly associated

with the Hohokam are C, mixta and C. pepo. Both types

16

1

2.1

25

continue to be used today by the Pima and Papago. Indian
squash is baked, boiled, or dried for subsequent use. The seeds

can he parched or roasted and eaten.
The paucity of squash remains in Hohokam sites does not
necessarily mean that they were not used. By way of comparison, squash remains are also rare in Anasazi flotation samples
(Gasser, 1981e) yet Gish (1981a) found that Cucurbita pollen

was common at the same sites that failed to yield seeds.
Cucurbita pollen is found in Hohokam sites (Gish, 1979;
Schoenwetter, 19801, but as of yet it has not been distinguished from wild gourds (C. digitata, C. foetidisimma) which
are native to the area. Since wild gourd seeds have been found
in flotation samples (Table I) there is no clear pollen evidence
for use of the domesticated forms.

The Hohokam seem also to have raised bottle-gourd
(Lagenaria sicerariX.. another member of the Cucurbitaceae,
Bohrer (1970:425) found a rind fragment at Snaketown which
was comparable to the bottle-gourd. The species has edible
seeds, but the rest of the fruit is inedible. It was more usered

for its rind which could he made into containers or rattles..
Remains of bottle-gourds have not been found at other Hohokam sites..

Cotton. The recovery of cotton (Gossypium! seeds in
Hohokam sites is variable. Cotton seeds have been found at
Las- Canopas, Los Hornos, Escalante, Cu Achi, Pueblo Grande,
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Snaketown, and at La Ciudad (Table 1; Gasser, 1981a). Cotton
seeds were more common at the Escalante Ruin group (occur-

ring in 39% of 28 flotation samples) than at any other site
reported on thus far in the Southwest. Just how involved the
Hohokam were in cotton production is open to debate, but it
is possible that they were raising surplus cotton for trade
(Doelle, 1976:82; Gasser, 1981a, 1981b; Haury, 1976:118,
1980:113; Jones, 1936:3; Weaver, 1976:24). The earliest
remains of Hohokam cotton were seeds from Sweetwater
(A.D. 200 -350) proveniences at Snaketown (Bohrer, 1970:425).

Cotton pollen grains are rare in Hohokam sites. One possible grain was found in a vessel at Gu Achi in the Papagueria
(McLaughlin, 1980:356). Rankin (1981, personal communication) reports finding cotton pollen in agricultural terraces on

Gila Butte near Snaketown, and in some of the Salt -Gila
Aqueduct Project sites near Florence.
The Hohokam probably raised cotton for its fiber, but the
seeds were a useful food source. The Pima and Papago would
sometimes parch the seeds and eat them much like pop corn
or would pound them up with mesquite (Prosopis) beans in a
mortar. The mixture was formed into a cake -like tortilla and
baked in ashes. Pounded cotton seeds were also mixed with
water and used as seasoning. The strained pulp of the latter
mixture was sucked to remove its nutriment (Castetter and
Bell, 1942:198; Russell, 1975:77).
All aboriginal Southwestern cotton was formerly known as

Edna Iones, a Pima at Bapchule, holds a mixta squash, a
popular type among the Hohokam. Photo by Ruth
Greenhouse.

Gossypium hopii (Lewton 1912; Jones 1936). More recent
evaluations now place G. hopii as a type encompassed by G.
hirsutum var. punctatum (Bohrer 1962:111).
Barley. Bohrer (1978) and Gasser (1981a) have pointed out
the possibility that native wild barley (Hordeum pusillum, H.
sp.) was cultivated in the American Southwest, and that it was
possibly domesticated independent of any connections with

Old World barleys. Hordeum grains lacking lemmas, and
paleas (bracts) have been found at La Ciudad (Gasser 198la),
Snaketown (Bohrer, 1970:Table 1; 1978), and at a number of
the Salt -Gila Aqueduct sites (Miksicek, 1981, personal communication). Bohrer (1978:53 -59) has stated that the naked-

ness (without bracts) of barley grains could be a result of
incipient domestication. Many of the wild barleys have adher-

ing bracts, and the hull -less condition is a characteristic of
domesticated forms (Harlan, 1968:21; Renfrew, 1973:70).
"The naked (hull -less ) condition in the prehistoric barley has bear-

ing on its potential classification as a cultivated plant. The three
spikelets containing the single fertile grain disarticulate as a unit.
The sharp tip functions as a self -planting mechanism. Normally,
the tight adherence of the bracts to the fertile grain assures that the
grain will not slip from the attached planting case. When a grain is
not cemented to the bracts, it might disengage itself from the three
spikelet unit and become free of the self -planting mechanism.
Grain lost from its self -planting case in the wild would be exposed
to the high temperatures of the ground surface for an etended period
of time and be placed at a reproductive disadvantage. If man were to
plant naked barley he would assure himself of an easily threshed
annual grass (Bohrer 1978:53 -54) ".

Several years ago Bohrer collected H. pusillum growing at

Portales, New Mexico, and tried removing the bracts by
parching the grains or burning them until fully carbonized.
Neither method was successful in removing the bracts. She
found it was possible, however, to produce a hull -less grain by

The wild gourd, Cucurbita digitata. Its pollen may be
confused with domesticated forms. Photo courtesy of Desert
Botanical Garden.

soaking it in lukewarm water and using a pestle to grind off
the bracts. "The task seems quite laborious when compared to
the ease in threshing and harvesting other grasses" (Bohrer,
1978:53). John and Charlotte Reeder (1981, personal communi-
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cation) collected mature H. pusillum grains in Tucson,
parched them in an iron pan the same day, and found that the
bracts were easily removed by this method of preparation.
This evidence implies that there are local populations of H.
pusillum that have bracts which are easy to remove and other
local populations which have bracts which are very difficult
to remove. Naked barley is found elsewhere in the world only
where it is brought under cultivation (Harlan, 1968:21).
If it can be assumed that naked grains of native little barley
grass are indicative of domestication, then there is evidence
that the Hohokam were raising barley as a crop. Naked Hordeum grains were found in almost half of the flotation sam-

ples from La Ciudad (Table 1) and in over 20% of the
Snaketown samples (Bohrer, 1970:Table 1; 1978:55).

The earliest remains of naked barley in Hohokam sites
again comes from Snaketown where it was found in VahkiEstrella (300 B.C. -A.D. 200) proveniences (Bohrer, 1970:Table

1). The earliest Hordeum from La Ciudad tentatively dates to
the Gila Butte Phase (A.D. 550 -700) (Gasser, 1981a).

Hordeum pollen grains are indistinguishable from any of
the other short grasses, so no pollen evidence of its use should
be expected. Schoenwetter (1981, personal communication)
has suggested that if wild barley were cultivated, there might
be an increase in the size of its pollen. Large grains of non -Zea
grass pollen have been found at La Ciudad (Halbirt and Diggs,

1981), at the Adobe Dam Site near Skunk Creek north of
Phoenix (Gish, 1981b), at several of the Salt -Gila Aqueduct
sites (Miksicek, 1981, personal communication) and at sites
in Sonora, Mexico (Rankin, 1981).
In sum, naked barley grains occur at several sites, and occur
often enough to suggest that they were commonly used. Until
there is better evidence for domestication (chromosomal differences, evidence of a firm rachis) we should assume that the
indigenies were gathering wild barley. This does not preclude
the possibility, however, that wild barleys with free -threshing
capabilities were sown and cultivated.
Wild barley would have been used in much the same way as
domesticated forms. It was probably parched, and ground into
multi -purpose flours.
Cheno -ams. "Cheno -am" is an artificial category which
includes members of the Chenopodiaceae and Amaranthus,
as well as other closely related species. Bohrer (1962:108) has
already pointed out the possibility that the Hohokam were
raising domesticated Amaranthus. She found pale- seeded A.

Edna Jones demonstrates the Pima method of parching grain.
The Hohokam seem to have used such a method to parch
various kinds of seeds before grinding. Parching also
enhances the preservability of seeds. Photo by Dick George.

leucocarpus in the protected environs of Tonto National
Monument (Bohrer, 1962:107 -109) and suggested, based on
finds of gallons of amaranth seeds at Snaketown (Castetter
and Bell, 1942:33), that the Hohokam may have been cultivating the same species. It is possible that other domesticated
Cheno -ams were raised as well. Several species of Chenopodium were cultivated prehistorically in the midwestern and
eastern United States (Asch and Asch 1977), and domesti-

cated amaranths were major prehistoric crops in Mexico
(Sauer, 1950, 1967).

The common occurrence of Cheno -am seeds in flotation
samples from Hohokam sites (Table 1) lends support to
Bohrer's hypothesis. Amaranth has been known to produce

larger grain yields than corn grown on adjacent plots
(National Academy of Sciences, 1975:16), so it would have
been beneficial to raise the crop if it were available. Its presence at Tonto National Monument indicates that domesticated amaranths were available in the area in the thirteenth
century, possibly even earlier.

During the parching process the seeds are tossed about in
the basket. Photo by Dick George.
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There are no major differences in seed size between wild

and cultivated amaranths (Sauer, 1950:563) so the only
archaeological indications of domestication would be the
recovery of flower heads or pale uncharred seeds. The chance
of finding either of these in an open site is slim. Moreover, not

all domesticated amaranths have light colored seeds; A.
cruentus is a dark -seeded cultivar.

Cheno -am pollen is very common in both modern and
prehistoric pollen samples in the American Southwest. Most
Cheno -am pollen is attributed to natural factors, although it

is admitted that some prehistoric Cheno -am pollen may
occur because man collected the plant for food. Even when
aggregates of Cheno -am pollen grains are found in sites, their
cultural association is questionable (Gish, 1981a; McLaughlin, 1980:356; Schoenwetter, 1980:15).

The Cheno -am group of weeds produces young tender
greens in the spring and fall which have been used as potherbs. Often historic groups gathered them in surplus and
sometimes dried them for later use. While seasonally available these greens constituted one of the main articles of Piman
subsistence (Castetter and Bell, 1942:61). The same species,
produce small edible seeds in early summer or late fall. These
were gathered in quantity, parched, and ground into a meal to
be used in a porridge or mixed with other meal and used in a
variety of dishes ( Castetter, 1935:15 -16; Castetter and Bell,
1942:61,62; Russell, 1975:68,73,78). The Cheno -am group
appears to have been important enough to the Hohokam to be
considered a staple.

Hohokam Fields
The popular conception of Hohokam agriculture envisions
large fields watered by extensive canal systems. The Hohokam are famous for their canals Maury, 1967, 1976; Masse,
1976) but they employed other agricultural technologies as
well (Masse, 1979; Woosley, 1980). The key to success was to
establish crops in several microhabitats using different farming techniques to insure that if one failed, others would yield.

Some fields might be located on alluvial fans (Ak -chin
fields, - Castetter and Bell 1942:168), in areas behind check
dams built across small washes, in "waffle gardens" (Woosley,

1980:322 -323), or in small hand -watered gardens around
homes. It is not uncommon for a Hopi man to have five or six
fields in operation at once. Each might be used to grow different crops or different varieties of the same crop. Some fields

might be located along a major wash to take advantage of
flood -waters. Others would be on a sand dune, on a talus at the

base of a cliff, or near a spring. It can be theorized that a
Hohokam farmer exercised the same flexibility and expertise
in choosing his fields.
The irrigated fields were probably the most expansive. If

the Hohokam farmed in similar manners to the Pima and
Papago (Castetter and Bell, 1942:141 -178) then it can be
assumed that they were reasonably successful. The Pima
were known to produce huge crop surplus for use in trade
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kam did not plow, but they did dig and otherwise disturb the
soil in their fields. Soil disturbance enhances root growth in
crops, and creates an ideal habitat for invading weeds. Crops
are added which both give and take nutrients from the soil.

And most important, water is added which dramatically
alters the growth potential for plants. The canals which bring
water to the fields also cause a change in vegetation with a
bias toward mesophytic plants (Bohrer, 1971; Rea, 1979). With

the creation and watering of a field comes a substantial
increase in the biomass. Weeds, mesophytes, and fauna all
thrive in the altered habitat, its edges, and along the canals
which bring the water (Rea, 1979).
The food potential of a field encompasses more than crops.
Fields become excellent places to gather wild plants and hunt
game (Linares, 1976; Rea, 1979; Wilken, 1971). Such garden
hunting and gathering serves a dual purpose. There is the
need to weed edible plants and to hunt game that prey on the
crops. Created by a large labor investment, the field is very
important to the farmer, and he depends on it for a large part
of his food.

Hohokam farming was not easy. Several problems made

things difficult. The most serious was an undependable
supply of water. Droughts periodically occurred which drastically reduced crop yields and sometimes caused starvation.
Heavy floods destroyed young plants, and stream meandering
and erosion devastated some fields. Salt build -up made some

land unproductive, and whole villages are known to have
moved to escape saline soils (Bohrer, 1970; Weaver, 1972;
Woodbury and Ressler, 1962). Frosts and pests took their toll
on the harvests (Castetter and Bell, 1942:166- 167,169,176178). Hardship brought about by droughts was very real, but
the potential problems involved with irrigating arid lands may
be over -emphasized. The Pima knew how to rid their fields of
salt build -ups by periodically flooding fields to leach out the
salts (Russell, 1975:87). Woodbury and Ressler (1962:44 -46)

have stated that soil salinity and waterlogging may have
ruined many a Hohokam field because they were not familiar

with, or were not capable of, systematic flushing of fields'
drainage systems. These remarks underestimate the technological capabilities of the Hohokam and ignore the fact that
some villages were occupied for a thousand years or more.
The Pima drain their fields and harvest vast amounts of weeds
in drainage areas each spring. The Hohokam probably did the
same.
The Pima and Papago did not fertilize their fields, yet soil
depletion was rare because of the mineral and organic content
of the floodwaters. They did not practice fallow agriculture or
rotate their crops, yet many of the fields were under cultivation for hundreds of years (Castetter and Bell, 1942:172 -173;
Crosswhite, 1981 :63). The prolonged use of Pima fields strengthens the arguments that the Hohokam were not plagued by
excess soil salinity, waterlogging, or depletion of soil fertility, Floodwaters, past and present, carry essentially the same
nutrients.

(Russell, 1975:90). Crop failures were inevitable, due to fluc-

tuating weather and periodic droughts. During these times
the supplemental fields would have been especially important. Gathering wild foods was also emphasized during periods of low crop yields.
When a farmer creates a field he drastically alters the
habitat of that area. The existing vegetation is removed and
either used to build fences, windbreaks, and diversion dams
(Rea, 1979) or burned to add nutrients to the soil. The Hoho-

Hohokam Gathering
A review of Table 1 indicates that 30 wild species were

found in flotation samples from the Hohokam sites
considered. Inclusion of pollen data makes the total number
of wild economic species even larger. Considering differential
preservation, the total number of wild plants in Hohokam
sites is impressive. In fact, many more were probably used.

The wild plants which the Hohokam exploited can be

Wild amaranths (Amaranthus spp) may have been a major
food source of the Hohokam. Photo by Robert Gasser.
grouped into five categories: 1) weeds, 2) cacti, 3) grasses, 4)
tree legumes, and 5) other. The more commonly used wild

plants fall within the first four categories. These are not
arranged in any order of importance. This section discusses
each category of Hohokam wild plants and emphasized how
the Hohokam took advantage of their natural environment to
exploit important food resources.
Weeds. The Hohokam might be referred to as "the weed
eaters.' Weedy species, especially the Cheno -ams, most likely
comprised a staple in Hohokam diet. If the Hohokam were
not raising domesticated Cheno -ams, then the wild kinds
played an important role in their diet. Cheno -ams were inten-

sively gathered in agricultural fields or other disturbed
ground. Cheno -ams, false purslane (Trianthema), purslane
(Portulaca), mustards (Crucìferae), and ground -cherry (Physalis) were available most years, and were exploited when sea-

sonally available. Weeds that appeared as tender greens in
early spring produced edible seeds in the late spring and early
summer. Other weeds came up in the summer and produced
greens at that time, yielding seeds in the fall. Thus, various

weedy species were available for exploitation throughout
much of the year.
Select weeds were probably encouraged in Hohokam fields
(Bohrer, 1970:425) or in "second gardens" at the end of a field
(Crosswhite, 1981:64). Each field might have masses of ama-

Patata or Monolepis was an important green that was
harvested as soon as available in the spring. Photo by Ruth
Greenhouse.

other disturbed areas.
Weeds are bountiful and are there for the taking. They are
extremely nutritious. Cheno -am seeds contain large amounts
of lysine, an essential amino acid, and are good sources of
protein (National Academy of Sciences, 1975:15). The greens
are rich in vitamin A and other vitamins and minerals. Weeds
were apparently always important in the past. The Anasazi,
for example, took advantage of the presence of weeds just as
much as the Hohokam (Gasser, 1981c).
Most of the weedy species were prepared in manners similar to the Cheno-ams which were described earlier. Greens

were usually boiled and seeds were usually parched and
ground.

Cacti. Cacti were important food supplements throughout the American Southwest in both prehistoric and historic

times. The more important cacti to the Hohokam were
saguaro (Carnegiea gigantea), cholla (Cylindropuntia),
prickly -pear (Platyopuntia), and hedgehog cactus (Echinocereus). The seeds of saguaro, prickly -pear and hedgehog cactus

appear in flotation samples while evidence of use of cholla
buds comes from pollen analysis.
Cactus exploitation was normally very seasonal. Most cactus foods are harvestable on the plant during a short season,

along the field margin did not threaten to compete with the
crops and were possibly left to mature, producing quantities

and had to be taken as soon as available. For instance, saguaro
fruits ordinarily ripen during a three week period from mid June to July. They were not used when green, but had to be
harvested just before they fell or before spoiled by birds, ants,
and rodents. Cholla buds were best harvested before the flowers opened in April or May so they too had a short season of
availability. Such limited availability required scheduling if

of easily harvested seeds which were a food supply as well as a
source of next year's annuals. Weeds were also available along

the foods were to be exploited. Whole groups temporarily
stopped what they were doing at home and went to preferred

canals, pathways, streams, arroyos, around houses, and in

gathering locales to harvest saguaro fruits and cholla buds.

ranth, goosefoot, and other weeds along the margins and
scattered among the domesticated plants. During spring
weeding, the young weeds were collected for food. The plants

Roasted cholla buds were used by the Hohokam for food.
The use of window screens to dry such roasted buds is an
innovation of modern -day Indians. Later the spines are
rubbed off on the screens. Photo by Donna Alexander.

Roasted and dried cholla buds are placed in an old Pima
basket to be winnowed to remove the spines. The Hohokam
may have used a similar method. Photo by Donna Alexander.

Pods of little-leaf paloverde (Cercidium microphyllum) bear
seeds which are similar to the common bean. Photo by Ruth
Greenhouse.

Pods of mesquite (Prosopis) were a major wild plant food
staple of the Hohokam. Photo by Robert Gasser.

Cactus procurement normally took place on the bajadas of
near -by mountains, as the saguaro prefers rocky, well- drained
soils, on southerly facing slopes. Among the Papago favored

1935:19 -20; Castetter and Bell, 1937:22 -23; Castetter and
Underhill, 1935:21 -22: Crosswhite, 1980:24 -36; Russell,

groves of saguaro might be used year after year by certain
families (Crosswhite, 1980:18), but gathering locales could
change yearly depending on local availability. Cholla growth
and production is cyclic (Martin and Turner, 1977:62 -63), and
no one locale could be depended on permanently. Saguaro
fruit production is more stable; each mature plant produces
fruits every year despite fluctuations in available moisture
(Steenberg and Lowe, 1977:38).

Cactus fruits, buds, and stems provided some essential
nutrients which are not available in most native foods. All
fresh cactus fruits are an excellent source of ascorbic acids,
and cholla buds contain significant amounts of calcium
(Greenhouse, Gasser and Gish, 1981: Table 1). Both were
favored foods because of their palatability and relative ease in
gathering.
Pulliam (1981), an animal ecologist interested in foraging
strategies, has indicated that humans, like other animals, will
seek out foods to stave off nutrient deficiencies while quite
unaware of their physiological needs. There is no doubt that

the Hohokam exploited cacti for their nutrient values.

Saguaro seeds can be eaten along with fresh fruit, or
extracted from the pulp, parched, and ground into a multipurpose flour. The fruit was eaten in quantity by recent
Indians when available, the surplus gathered and dried or
boiled to make syrup, candy, preserves, or wine (Castetter,

1975:71 -72).

Prickly -pear and hedgehog cactus fruits are normally eaten

raw after removing the spines (Curtin, 1949:57; Russell,
1975:73). Cholla buds are pit -baked for several hours, dried,

and later rehydrated for use. Cholla buds have a taste and
consistency similar to artichoke hearts (Greenhouse, Gasser
and Gish, 1981).
Grasses. Grass grains are often overlooked as consituents
in aboriginal diets. Grass grains are often a common item in

Hohokam flotation samples (Table 1); their use is not normally identifiable with pollen analysis. Recent evidence
obtained by flotation analysis from Anasazi and Hohokam
sites suggests that grass seed exploitation was common in
prehistoric times. In the northland, the seeds of Indian rice
grass (Oryzopsis hymenoides) and drop -seed grass (Sporobolus
spp.) were important foods (Bohrer 1975; Gasser 1981c; Jones
1938). In the Hohokam area Sporobolus and little barley grass

(Hordeum pusillum) were the main grasses. Other species
were also exploited.

Indian rice grass and little barley grass are cool -season
types that are available in the spring (Bohrer, 1975). The
different Sporobolus species might produce either cool season or warm -season harvests of edible grains. In most areas.

of the Southwest cool- season and warm -season grasses are
available.

The best places to procure grains are in expanses of open
grasslands which yield vast amounts of potential food -stuffs.
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The modern Pima spread mesquite pods out on blankets to
dry before being pounded into a flour. A similar practice may
have prevailed among the Hohokam. Photo by Dick George.

The Papago simply burned patches of Sporobolus grassland
and swept up the parched seeds from the ground (Castetter
and Underhill, 1935:24). Grass grains are normally winnowed,
parched, then ground into a meal that might be mixed with
other meals such as corn (Castetter, 1935:27 -29). Much of
southern Arizona was covered by grasslands prior to historic
overgrazing (Hastings and Turner, 1965; Humphrey, 1958), so
more areas of grassland were available to the Hohokam than
are evident today. Grasses are also common on the sides of
hills and along waterways. Some grasses, such as little barley
grass, are also weedy (Gould, 1951:107) as they rapidly invade
disturbed ground.
Tree Legumes. There are a number of exploitable arboreal legumes in the Sonoran Desert, the most important being
mesquite (Prosopis juliflora). Mesquite has been a staple in
the indigenous diet into historic times. Its importance may
have been second only to corn. Mesquite pod fragments and
seeds are commonly the second or third most common plant
remains in Hohokam flotation samples (Table 1). Mesquite

beans can be eaten green, or harvested when the pod is
mature. Pod maturation takes place in summer although the
exact time of availability depends on elevation and moisture.
Mesquite trees produce abundant pods every year while other
arboreals such as ironwood (Olneya tesota) are less dependable. Because of its long tap root, mesquite is primarily dependent on ground water and is not influenced by the vagaries of

kcal rainfall as much as many other desert plants. Fruit
productivity is greatest during or following a wet year, and is

substantially reduced during or following an extended

drought. Periodic mesquite crop failures are known, however
(Bean and Saubel, 1972:112; Felger, 1977:154 -155; Felger and
Moser, 1976:23).
Mesquite beans provided a major source of food for many

agriculturalists, -a source which tided them over until the
crops could be harvested. Mesquite has often been referred to

as one of, if not the, most important wild plant staples of
indigenies in the Southwest (Bell and Castetter, 1937:21; Castetter and Bell, 1942:59, 63; Felger, 1977:154; Russell, 1975:74).

Factors which influenced the widespread use of mesquite
were its ready availability, abundance and dependability as a
crop, its rich food content, and its ease of preparation (Bean
and Saubel, 1972:111).
The major food item on a mesquite tree is the mesocarp of
the pod. The seeds are edible but are dense and difficult to
extract and process. The seeds may, or may not, have been

eaten. Dry pods were normally broken -up in mortars and
eventually ground into an all- purpose flour. The pods may
have been heat -treated prior to grinding (Bell and Castetter,
1937:22 -23; Crosswhite, 1981:64 -65; Doelle, 1976:53 -61;
Felger, 1977:157 -160; Niethammer, 1974:43 -46).
A single worker might be able to gather 175 pounds of dried

pods in a day. One acre of land in a mesquite thicket will
produce about 2,100 pounds of dry pods each year (Bean and
Saubel, 1972:112). Two women grinding, working with one
man gathering, can prepare about 88 pounds of mesquite pod
flour in a day ( Felger and Moser, 1976:23). About 8% of the
mesquite pod is crude protein, 52% is carbohydrate, 25 -30% is
sugar, and slightly over 2% is fat. Mesquite beans are said to

Edna Jones demonstrates the Pima method of pounding
mesquite pods in a wooden mortar to produce an all- purpose
flour. The Hohokam seem to have used a similar technique.
Photo by Dick George.

..

. ,.J.You.

The Hohokam probably utilized mesquite in much the same
way as the modern Pima. After mesquite pods are pounded
by the Pima the seed and endocarp residue (left) is discarded.
The sifted flour (right) has many uses. Photo by Dick George.
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compare favorably with Old World barley (Bean and Saubel,
1972:112 -113). Mesquite seeds have a protein content which
is much higher than the pod; about 40% of the seed is protein
(Felger and Moser, 1976:23).
Mesquite has other uses aside from being a wild plant food
staple. Its wood was a major source of fuel and was used in
house construction and in the fabrication of smaller objects.
Mesquite was also used for a wide range of medicinal purposes. In addition, bark from its roots was twisted into cordage and the black gum which exudes from cuts in the tree
was used for adhesives, sealants, dye, and make -up. Mesquite
flowers are edible, and in historic times, the flowers have been

a source of bee honey (Bell and Castetter, 1937; Felger,
1977:165 -175; Felger and Moser, 1981). Every part of the mes-

quite tree was utilized in one way or another.
Other Wild Plants. The list of other wild plants used by
the Hohokam is considerable, but their presence in sites in
usually minimal. It could be deduced from this that their
value to the Hohokam was also minimal. However, this analysis is biased by an emphasis on the plant remains in flotation
samples, and these samples normally exclude soft parts that
may have been used extensively.
Complementary pollen evidence indicates that a number of
important plants are usually not recoverable by conventional

flotation techniques (Cully and Struever, 1979). Gish
(1979:171), for example, using pollen evidence, has determined that some species which rarely occur in Hohokam
flotation samples are common in Hohokam pollen samples.
Some of these plants are cholla (Cylindropuntia), squash or
wild gourd (Cucurbita), primrose (Oenothera), four-o'clock
(Nyctaginaceae cf. Boerhaavia), and cat -tail (Typha). The
pollen evidence suggests use of the following plant parts: cholla

buds, gourd or squash flowers, primrose roots, Boerhaavia
greens, and cat -tail shoots, roots, and catkins. All of these
plant parts have one thing in common; they are all normally
ingested in their entirety and have no dense portions that
would be discarded as a by- product of food use. Thus, comple-

mentary pollen evidence clearly demonstrates the fact that
other foods were a common part of the Hohokam diet.
The occurrence of other pollen types in Hohokam sites
more closely follows the recovery of plant microfossils in
flotation samples. For instance, Cheno -Am pollen values are
often high, and aggregates occur. Corn pollen grains are often
present but in low numbers, and the frequency of mustard and
globe -mallow (Sphaeralcea) pollen is often higher than what
one would expect from natural occurrence (Gish, 1979:161,164,
168 -170). Sphaeralcea is not a common seed type in Hohokam
flotation samples but it does appear from time to time (Table
1).

Gathering Strategies
The Hohokam depended upon wild foods for a large part of
their sustenance. If a comparison is drawn with the Pima and
Papago, 30% of the riverine Pima diet came from wild food
collecting (50 -60% farming, 10% hunting); for the Papago
wild plants provided as much as 65% of their diet (20% farm-

Hohokam mesquite cakes were probably prepared like those
of the modern Pima. Here a Pima woman, Edna Jones, applies
more mesquite flour during preparation of a mesquite cake
after wetting the bottom layer of the cake. Photo by Dick
George.

ing, 15% hunting) ( Castetter and Bell, 1942: 56 -59). The Piman
figures for wild plant food consumption may reflect the average during normal crop production. If crop yields were diminished, the Pimas ate more wild foods (Crosswhite,1981:62). To

extrapolate then, wild plant foods may have constituted 3065% of the Hohokam diet. Again, the importance of wild plant
foods increased when crop yields were low.

Example of a cooking pit filled with fire- cracked rock at a
Hohokam site. Bags contain pollen and flotation samples.
Photo by Robert Gasser.

The longer the Hohokam remained in the area, the more
familiar they became with their environment. They knew
where different resources were located and when they would
be harvestable. Each trek away from the village widened their
area of exploitable resources. The Hohokam made full use of
their environment. They specialized in gathering several key
wild resources, and scheduled their life so that these could be
fully exploited. Most of this scheduling was relatively easy as
different foods ripened at different times of the year and there
was little conflict with the need to maintain fields. If crop and
gathering schedules periodically conflicted, problems could
be alleviated by division of labor or exchange (cf. Crosswhite,
1981:57 -58, 65).

In order to guarantee sedentism, the Hohokam had to
exploit three major ecosystems for the variety of products
they yield (Gasser, 1979, 1980b). The first and major ecosys-

tem was the floodplain which provided the bulk of the
exploitable resources and included space for habitation and
field loci. Available water was the critical variable that determined site location and resource availability. The second, but
perhaps least important, was the creosote plain. Here supplemental fields were established, and a limited amount of hunting and gathering took place. The third ecosystem consisted
of the bajadas of near -by mountains which contain dense
stands of cacti and tree legumes such as foothill paloverde
(Cercidium microphyllum). The bajada resources provided an
important back -up system that offered a dependable food
supply.
The bulk of the food plants normally used by the Hohokam
came from near -by sources, most of them adjacent to or surrounding habitation sites. In addition, many of these near -by

resources grew on disturbed soil, habitats created and maintained by man. In this sense, man was a gatherer in his own

Charred Hordeum grains from La Ciudad, a Hohokam site.
The bracts surrounding the seed are gone, suggesting
manipulation by the Hohokam. Photo by Dick George.
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fields. Trips to more distant resources were scheduled to
maximize the efforts of the journey. The journey was proba-

bly often less than 5 km from the village. More distant
sojourns were probably relatively rare and taken by few people. For instance, a small group of men might travel 30 km or
more to obtain Agave or Yucca. During periods of crop failure
the distance traveled to get food increased as well as the kinds
of foods which were collected. Knowledge of the variety of
available plant foods permitted such generalized behavior.
Most Hohokam gathering probably had a minimal impact

on the natural environment. Individual plants were rarely
killed. If they were, then other members of their kind were left
to reseed the area. Fruits, buds, and seeds constituted a large
part of what was gathered. Rarely were all of the reproductive
parts of any one plant collected, and if they were, that plant
might be left alone in subsequent years. Prehistoric gatherers

probably did no more damage to the environment than any
other large animal, and human populations were rarely dense
enough to cause local extinction of any species. In terms of
their gathering, the Hohokam lived in harmony withnature.

Winter 1981 -82

might have contributed more to the diet than either beans or
squash, or perhaps both.
The importance of wild foods partly depended on the location of the village. If the village was situated away from a
permanent stream, gathering was possibly more important

than agriculture. The converse was probably true for the
riverine Hohokam. Despite this, all Hohokam had a varied
diet of wild and domesticated species which enhanced their
capabilities of having a balanced diet. The Hohokam may
have been around for as long as 1700 years. Such resiliency,
given the harsh environment, testifies to their ingenuity.
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