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ABSTRACT.-Models of Anasazi subsistence economies in the Grand Canyon region are
summarized, These models are then evaluated with new archaeobotanical evidence from
a completely excavated Pueblo IT Anasazi site located south of Desert View. Results of
palynological and flotation analyses indicate that Anasazi subsistence along the South
Rim and in the Upper Basin to the south focused on the exploitation and use of
undomesticated pinyon nuts and amaranth seeds. However, it is difficult to reconcile the
archaeobotanical data with the settlement's inferredpermanent mode of occupation. Several
alternative explanations are discussed.

INTRODUCTION

As the scope of survey and excavation has expanded in recent years, Southwestern
archaeologists have recovered relevant data to support increasingly detailed pictures of
Anasazi subsistence economies (e.g., Gasser 1982; Ford 1984; Gumerman 1984). This
is especially true in the Grand Canyon area (Fig. 1) where regional sample surveys,
supplemented by excavations in certain cases, have been conducted along the Notth Rim,
the South Rim, and within the Inner Canyon. These studies have revealed that variation
in subsistence practices was related, not surprisingly, to where the Anasazi lived in the
Grand Canyon (Euler 1967).

Recent excavation of a Pueblo II Anasazi site (AZ1:1:17(ASM)-Site 17 hereinafter),
located just south of Desert View (Fig. I), disclosed a well-preserved assemblage of
archaeobotanical remains. Because Site 17 had been consumed rapidly by a catastrophic
fire (Sullivan 1986), it is convenient to refer to the site's contents as "Pompeii"
assemblages since they represent inventories of plants and artifacts at the time the
settlement was destroyed and abandoned (Schiffer 1985).

It is important to note that this is the only substantial archaeobotanical collection
recovered systematically from an archaeological site in the vast area between the South
Rim and the San Francisco Peaks near Flagstaff. Also, this was the first excavation of
an Anasazi site on the South Rim since the Tusayan Ruin was dug in 1929 (Haury 1931).
The purpose of this paper, then, is to examine how these new data affect current views
of Anasazi subsistence in the Grand Canyon area.

GRAND CANYON ANASAZI SUBSISTENCE ECONOMIES

Reconstruction of Grand Canyon Anasazi subsistence has been attempted, inter­
estingly enough, only relatively recently. Based on fieldwork and pollen analyses
conducted in the late 1960s and early 1970s (no flotation procedures were used then),
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FIG. I.-Important locations and archaeological sites in the Grand Canyon area.

Schwartz and his colleagues have posited that permanently occupied settlements {some
with kivas-see Schwartz et al. I979} along the Colorado River were linked with warm­
season agricultural farmsteads located on the North Rim (Schwartz et al. 1981:6). In terms
of economic organization, they argue that between A.D. 1050 and 1100, Anasazi groups
were only "partially agricultural" (Schwartz et al. 1980:48, 175-176). Excavations at Unkar
Delta (Fig. I) produced small amounts of com, bean, and squash pollen and relatively
high frequencies of Mormon tea, cheno-am, and cactus pollen (Schwartz et al.
1980:179-180). Given the temperature and precipitation regimes of the Inner Canyon,
it may have been possible to double-crop there (Jones 1986a:33I).

Between A.D. 1100 and 1150, there appears to have been a substantial shift in
economic organization. During this period of occupation on Unkar Delta, there is
"indisputable evidence of agriculture" (Schwartz et al. 1980:185-187) in the form of
terraces and check dams as well as com, bean, and squash pollen from rooms and behind
terrace alignments. However, no direct evidence was found regarding the use of wild
plants (Schwartz et al. 1980:187).

On the North Rim, economic organization appears to have been less complex
(Schwartz et al. 1981:39-40). Between A.D. 1050 and 1150, settlements "functioned as
summer farmsteads used for temporary shelter and storage of crops by people whose
winter homes were elsewhere" (Schwartz et al. 1981:57), presumably in the Inner
Canyon (see also Jones 1986b:437).

Based on their surveys on Powell Plateau and along the South Rim, Effland et al.
(1981) have reconstructed a rather different pattern of Anasazi resource exploitation. In
view of the substantially lower frequencies of soil and water control features in these
areas, Effland et al. (1981:41)concluded that"domesticates accounted for only a relatively
small amount of the diet for these people. Products obtained from hunting and gathering
provided the bulk of the subsistence base." However, the comparatively numerous one­
room and two-room sites found in the Upper Basin, a subarea of the eastern South Rim
(Fig. I), led them to infer that it may have been a location of rather extensive agricultural
production under the assumption that these small sites were the remains of field houses
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(see also Rice et al. 1980:24). Effland et al. (1981:44) also argue that in order to exploit
the rich floral and faunal resources of the South Rim, especially the eastern South Rim,
"an annual seasonal settlement round" was necessary.

BACKGROUND FOR SUBSISTENCE:
ENVIRONMENT AND RESOURCES OF THE

EASTERN SOUTH RIM AND THE UPPER BASIN

The Upper Basin occupies the area between the South Rim of the Grand Canyon
and the northern tip of the Coconino Plateau (Fig. 1;Strahler 1944;Babenroth and Strahler
1945).Elevation in the basin varies from 7200 feet (2195 m) at Desert View to 6000 feet
(1829 m) at the base of the Coconino Rim. Today, the area receives between 14 and 18
inches (355-457 mm) of precipitation annually (Sellers and Hill 1972:240; also Metzger
1961).At least 148 days may elapse between frosts, which is substantially greater than
the 101 days that were needed to grow com on the North Rim (Schwartz et al. 1981:20;
also Jones 1986b).

The vegetation of the eastern South Rim and the Upper Basin is dominated by a
dense pinyon-juniper forest (Merkle 1952). Here, stone and wood for lithic technology
and architecture were easily procured (Rand 1965;also Fogg 1965).Large and small game
(especially deer, rabbits, and wood rats) were relatively abundant as were edible and
nonedible plant products-pinyon nuts, juniper and amaranth seeds, pitch, yucca fiber,
and sagebrush bark (seeespecially Schellbach 1933; McHenry 1934).Given the resources
of the eastern South Rim and the Upper Basin, how do current subsistence models for
the Grand Canyon Anasazi fare in view of excavated data from Site 17?

SAMPLING FOR SUBSISTENCE AT SITE 17

Excavations at Site 17 revealed the remains of a small Anasazi settlement (Fig. 2)
that was occupied between A.D. 1049 and 1964 based on a tight clustering of 34 tree­
ring dates (Fig. 3; Sullivan 1986:152-154). Architecturally, the site is composed of a semi­
subterranean masonry structure (Structure 1)built in A.D. 1049 (remodelled in A.D. 1057)
and three log-walled timber and brush structures (Structure 4 was built in A.D. 1056;
Structures 2 and 3 were built in A.D. 1058; see Fig.4).Extensive trenching and extramural
stripping uncovered an area where ceramic vessels were made and fired (F-8 and F-38
in Fig. 2). No other exterior features that date to the main occupation of the site were
found. As mentioned, during occupation this small settlement was destroyed
catastrophically by fire. Fortunately, from an archaeobotanical point of view, the heavy
roofs composed of timbers, poles, brush, and earth collapsed directly upon the occupied
floors below, thereby producing a "Pompeii" assemblage of in situ botanical remains
(Table i) and artifact arrays.

All deposits, with the exception of backhoe trench spoil, were sifted through .25
inch (6.4 mm) mesh screens. This resulted in the recovery of three charred macrobotanical
specimens from the floor of the masonry structure: two small 8-row corn cobs (Harinoso
de Ocho: C. Miksicek, pers. comm., cf. Cutler and Blake 1980) and a whorl of processed
yucca (Y. baccata) fiber. All other archaeobotanical specimens were found in 17 flota­
tion samples and 5 pollen samples taken from a variety of primary depositional contexts
throughout the site (Fig. 2; cf. TollI984:244). Interestingly, no faunal remains that date
to the main occupation of the settlement were recovered.
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ARCHAEOBOTANICAL REMAINS FROM SITE 17

Palynological analysis revealed no domesticate pollen (Davis 1986:335). This is rather
surprising since (a) five samples were from behavioral proveniences (one each from the
floors of Structures 1 and 3, two from the floor of Structure 4, and one from the plastered
hearth of Structure 3); (b) at least 200 grains were counted in each sample; and (c) as
mentioned, com macroremains had been recovered during excavation (cf.Bohrer 1981).
These data suggest that domesticates, and com in particular, were not processed in the
settlement's structures (Davis 1986:335).

The composition of 17 flotation samples, broken down by taxon, structure, and
provenience, is presented in Table 2 and represents a slight reworking of previously
published data (fordetails on processing procedures, preservation, and contents of specific
samples see Scott 1986). The information in Table 2 reflects the following collection
and processing procedures. First, enough dirt was collected from the target provenience
to fill one-half of a standard-sized #12 bag (ca. 4.7 liters). Second, depending on the size
of the feature or vessel being sampled, the number of samples per provenience may have
varied (see Table 2) as did, therefore, the quantity of soil floated (generally between 4
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TABLE I.-Taxa identified in axcbaeobotanical samples from Site 17.

TAXON

Amaranthus sp.

Chenopodium sp.

Juniperus osteosperma (Torr.) Little

LEGUMINOSEAE

Opuntia sp.
GRAMINEAE*

Pinus edulis Engelm.

Portulaca sp.

Trifolium sp.* *

Vitis sp.* *

Zea mays

COMMON NAME

Amaranth (pigweed)

Chenopod (goosefoot)

Juniper

Legume

Cactus (prickly pear)

Grass

Pinyon

Purslane

Clover

Grape

Com

*Includes one Oxyzopsis sp. seed and two unidentified grass seeds.
**Represented by a single seed (not included in subsequent analyses).

liters and 10 liters; Scott 1986:339). And third, due to the large volume of floated material
"a minimum of 25 percent of each light fraction was examined" (Scott 1986:339).

In order to develop settlement-wide economic interpretations of the data in Table
2, the following strategy was adopted. The 17 samples were separated into two major
classes: (a) all floor features (i.e., unlined pits, clay-lined pits, and hearths) and floor
contact vessels and (b) hearths and floor contact vessels only. By restricting analysis
only to floor contact samples, the possibility of including material that originated from
architectural debris and post-occupational processes was reduced considerably (Doebley
1981:182). Also, I assumed that the contents of all floor features and vessels might
include the plants or plant parts that had been processed and stored prior to the destruc­
tion of the settlement as well as any low frequency residuals that might be indicative
of long-term plant use (Minnis 1981:145). Similarly, by examining the contents of hearths
and vessels only, it seemed reasonable to expect that information regarding patterns of
daily plant use might be revealed (cf. Hally 1981:724).

The data in Table 2 were also broken down in terms of (a) all plant forms (i.e.,
charred and uncharred seeds and seed fragments, twigs, and needles) and (b) charred seeds
and seed fragments only (Toll 1984:245). The purpose of this aspect of the analysis was
to segregate those botanical remains that may have been food-seeds and seed frag­
ments-from those that represented other types of plant use (Minnis 1981:147). For
example, the juniper twigs and pinyon needles recovered from the hearths of Structures
I, 2, and 3 (seeTable 2) undoubtedly are the remains of fuel or fire-starting tinder (Madsen
1986:31;also Phillips 1909:220).The charred and uncharred needles from the clay-lined
and unlined pits in Structure 1 may have been roofing material or boughs used for
bedding (Adams 1980:59-61;also McHenry 1934:265), while the 100 + charred needles
from a small Black Mesa Black-an-white pitcher (VN81) on the floor of Structure 3 most
likely are the residue from a medicinal decoction (Lanner 1981:62; also Schellbach
1933:224). In contrast, the hundreds of pinyon nuts and fragments recovered from a broken
jar on the floor of Structure 3 (VN 66) and an intact jar on the floor of Structure 4
(VN 62) clearly represent stored food (cf. Lanner 1981:71; Madsen 1986:31-34).



Table 2.-Archaeobotanical specimens (seeds unless noted otherwise) recovered from floor pits, hearths, and vessels at Site 17 (from .....
~

Scott 1986:342). ~

Structure Structure Structure Structure
1 2 3 4

Lined Pit Unlined Pits Hearth Hearth Hearth VN64 VN66 VN81 VN62
(n=2) (n=8)

Charred Charred Uncharred Charred Charred Charred Charred Charred Charred Charred TOTAL

JUNIPER
Seeds/fragments 6 2 3 2 14
Twigs 4 11 6 3 24

PINYON
Seeds/fragments 4 2 1 1 100+ b 200+ c 308+
Needles 40 62a 100+ 14 7 11 100+ 334+ enc:e-

L1
AMARANTH 48 34 250+ 333+

~
CHENOPOD 22 90 10 122

LEGUME 8 9

CACTUS 2 2 4

GRASS 2 3

PURSLANE 3

CORN
Kernels/fragments 4 4 <:
Cob fragments 2 2 ~

,""'"
TOTAL 122 214 8 371 + 17 7 13 102+ 100+ 206+ 1160+ Z

9

a = includes 5 twigs; b = seeds only; c = seed fragments only; n = number of samples; VN = vessel number
l:'..J



Winter 1987 JOURNAL OF ETHNOBIOLOGY 145

ASPECTS OF ARCHAEOBOTANICAL ASSEMBLAGE QUANTIFICATION

Describing variability among archaeobotanical samples is a matter of considerable
methodological discussion. Two measures dominate the literature. Relative abundance,
which is the proportion of seeds of a specific taxon in a given assemblage, is frequently
used as a gauge of prehistoric floral importance (Miksicek 1983). According to Minnis
(1986:209), though, relative abundance monitors the magnitudes of past accidents of
preservation. Thus, a small number of spills can seriously bias the representation of
individual taxa in macrofloral assemblages (alsoAdams 1980:9).With regard to the data
from Site 17, the "bias by accident" problem is controlled to a large extent because nuts
stored in vessels are obviously not accidents of preservation (cf. Hally 1981:729-730).
One problem with relative abundance, however, is that taxa proportions are not
independent on one another, i.e., the proportion of a specific taxon is dependent on the
proportions of others (Miksicek 1983:679-680). More importantly, perhaps, relative abun­
dance does not take into account the spatial distribution of a particular taxon because
samples are lumped when proportions are calculated.

Ubiquity, which refers to the percentage of samples that produced specimens of a
specific taxon, "tends to measure the number of accidents that occurred, which may
in tum be a measure, albeit imprecise, of the degree of processing and consequently of
the use of that taxon" (Minnis 1986:210). However, ubiquity values may overrepresent
specific taxa because the occurrence of a single seed or several hundred seeds in a given
sample are analytically equivalent (Miksicek 1986). Thus, while ubiquity controls for
spatial variation among macrofloral samples, it exaggerates differences in content diver­
sity by inflating the importance of uncommon types (Minnis 1980:380).

Relative abundance and ubiquity measure different aspects of archaeobotanical
assemblage variability. Fortunately, the advantages and disadvantages of each counter­
balance one another. For this reason, relative abundance and ubiquity values were
calculated for both groups of samples and types of plant remains.

PATTERNS OF PLANT USE AT SITE 17

When all floor features and vessels are considered (Table 3 and Fig. 5), it is clear
that pinyon is relatively abundant and ubiquitous (cf. Gasser 1981:312). Furthermore,
charred pinyon, amaranth, and chenopod seeds are all moderately abundant and
ubiquitous suggesting that they were major components of the diet. It also is evident
that com remains were neither abundant nor ubiquitous (cf. Doebley 1981; Minnis
1986:212); neither were cactus, grass, purslane, and charred juniper seeds jcf, Bohrer 1973;
Adams 1980:21-31}. Thus, it is likely that this latter set of archaeobotanical remains,
including perhaps the com as well, may represent the remnants of an earlier plant use
pattern (see Hally 1981:737-740).

This picture is refined by focusing only on the relative abundance and ubiquity of
plant remains recovered from hearths and floor contact ceramics (Table 4).Because these
samples are in situ materials (Miksicek 1986) from storage vessels (VNs 62, 64, 66, and
81) and hearths {inStructures I, 2, and 3}, they are a snapshot of the taxa that had been
harvested and processed just prior to the destruction of Site 17. Basedon the data depicted
in Fig. 6, only pinyon, charred pinyon nuts, and charred amaranth seeds are relatively
abundant; pinyon remains and charred pinyon nuts also are very ubiquitous whereas
charred amaranth seeds are not (cf. Jones 1986c:267).These data are strong evidence for
the proposition that pinyon nuts and, to a lesser extent, amaranth seeds, were the primary
dietary staples when the settlement was consumed by fire (cf. Ford 1984:131).
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TABLE 3.-Relative abundance and ubiquity of taxa recovered from all floor features
and vessels at Site 17 (N = 1160 specimens from 17 samples).

RELATIVE ABUNDANCE UBIQUITY
All Parts Charred Seeds All Parts Charred Seeds

TAXON and Fragments and Fragments

Juniper 3.3 1.2 64.7 29.4

Pinyon 55.3 26.6 100.0 47.1

Amaranth 28.7 28.6 58.8 58.8

Chenopod 10.5 10.5 58.8 58.8

Legume 0.8 0.8 17.6 17.6

Cactus 0.3 0.3 11.8 11.8

Grass 0.3 0.2 17.6 11.8

Purslane 0.3 0.3 17.6 17.6

Com 0.5 0.3 11.8 11.8

In addition, there may have been a slight difference in how these two taxa were
treated. Because pinyon nuts are ubiquitous, relatively abundant, and occur in a variety
of contexts and forms, it is likely that they were being processed, stored, and (in some
cases) consumed throughout the settlement (Madsen 1986:31-34). On the other hand,
the relatively abundant yet concentrated amaranth seeds in the hearth of Structure 1
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may have been cooked as soon as they had been gathered and brought back to the settle­
ment, rather than processed and stored for consumption at a later date (Adams 1980:59-60).

One clear fact emerges from these analyses. There is no way the data can be
manipulated that would warrant any conclusion other than at the time of the settle­
ment's destruction, its inhabitants were basically consumers of undomesticated seeds
and nuts (primarily pinyon). Although com kernels and cobs were found, their contexts
of recovery and their forms (see Table 2) suggest that the consumption of maize was
an inconsequential aspect of this Anasazi household's diet (cf. Gumerman 1984:84-85).

TABLE 4.-Relative abundance and ubiquity of taxa recovered from hearths and vessels
at Site 17 (N = 816 specimens from 7 samples).

RELATNE ABUNDANCE UBIQUITY

All Parts Charred Seeds All Parts Charred Seeds
TAXON and Fragments and Fragments

Juniper 1.1 0.7 42.9 42.9

Pinyon 65.7 37.3 100.0 71.4

Amaranth 30.6 30.6 14.3 14.3

Chenopod 1.2 1.2 14.3 14.3

Legume 0.0 0.0 0.0 0.0

Cactus 0.5 0.5 28.6 28.6

Grass 0.0 0.0 0.0 0.0

Purslane 0.1 0.1 14.3 14.3

Com 0.7 0.5 28.6 28.6

"POMPEIT" ARCHAEOBOTANICAL ASSEMBLAGES:
HOW REPRESENTATNE?

The conclusion that the occupants of Site 17 were seed and nut eaters rather than
com consumers is based on a well-preserved archaeobotanical assemblage from a tightly­
dated site. This "Pompeii" assemblage, however, represents the composition of the
household larder on the day the settlement burned and thus presents two interpretive
possibilities depending on how its representativeness is viewed (Hally 1981).

The assemblage from Site 17 is quite different than that of an Anasazi site-Furnace
Flats-located in the eastern Inner Canyon (Jones 1986a; see Fig. 1). High ubiquity of
com remains and cheno-am seeds from Furnace Flats led the investigator to conclude
that this small Pueblo IT site was occupied during the late summer and that the "cultiva­
tion of com provided a good portion of the total foodstuffs but was supplemented by
wild and gathered foods, such as tree legumes, cacti, and chenopods" (Hutira 1986:289).
In view of the Furnace Flats evidence, the assemblage from Site 17 may reflect plant
use patterns associated with com crop failure (cf.Bohrer 1975). This inference is based
on the assumption that these people were maize agriculturalists (cf. Wagner et al.
1984:616) whose food production system had proved unreliable, thus necessitating
extensive use of undomesticated plants (Doebley 1984:52). The com kernels and cobs
recovered at Site 17, then, may have come from previous com crops that had been
successfully grown and harvested, albeit at some distance from the settlement.
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The other alternative is that com agriculture was never a major component ofAnasazi
subsistence along the eastern South Rim and, therefore, the floral assemblage from
Site 17 is representative of the yearly plant use pattern (see Gasser 1982:46 ff.). A
consideration of the availability of com, amaranth, and pinyon provides some support
for this possibility. As a warm season annual, amaranth may be procured between June
and September (Bye 1981:110-114; also Adams 1980:21). Pinyon nuts, however, are not
ready for harvesting until the beginning of October (Martin 1973:1450;Madsen 1986:29).
In terms of scheduling, therefore, the harvesting periods of amaranth and pinyon do not
overlap. Each, however, overlaps with com which is harvestable in late summer and
early fall (Minnis 1985:316, 330). If com had been available, then it is reasonable to
expect that some of it would have been collected along with the amaranth (orvice versa­
see especially Winter and Hogan 1986:119-121, 123, 138). Thus, the absence of com pollen
very well may mean that com was not grown in the vicinity of the settlement and that,
in addition, even if com had been introduced to the settlement in a processed form, it
was never an important element of the diet (cf. Gasser 1981:312).

SEEDS OF DISCONTENT: DISCUSSION

The extensive collection of undomesticated plant remains recovered from Site 17
presents a problem in archaeobotanical interpretation. Based on current thinking about
Anasazi subsistence {e.g., Gasser 1982; Gumerman 1984; Wagner et al. 1984}, it is
difficult to reconcile the seed and nut remains with other aspects of Site 17. For
example, the following characteristics suggest a perennial (e.g., Schwartz et al. 1980:67-74;
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also Gumerman 1984:90) rather than a seasonal (e.g., Schwartz et al. 1981:45, 52-57;also
Epstein and Schwartz 1951:83-85) occupational mode:

(a) annual repair and rebuilding events (basedon clusters of tree-ring dates; see Fig.4);

(b) summer tree-cutting activity (all tree-ring samples, with three exceptions, have
incomplete terminal growth rings: J. S. Dean, pers. comm.],

(c) bedrock floors (Structures 1 and 4) and plaster floors (Structures 2 and 3);

(d) a wide range of moderately large-sized rooms (11.5 - 22.6 square meters);

(e) postholes sunk 35-50 em into bedrock;

(f) clay-lined hearths in each structure; and

(g) functionally-specific room (grinding stones were found only in Structure 4;
Structure 1was probably a foul-weather living room (its semi-subterranean walls
were clay-lined) and Structure 3 a fair-weather living room).

Thus, if Site 17 represents the remains of a permanently occupied habitation site, then
(a) subsistence was based primarily on nuts and seeds (e.g., Martin 1973:1449-1450;also
Madsen 1982) or (b) nuts and seeds were simply backup foods when domesticates were
unavailable (Lentz 1984:198-199). Unfortunately, even though the entire site was
excavated and all contents screened, there are presently no available archaeological or
archaeobotanical data that can eliminate either possibility. Clearly, the near absence
of com, a domesticated dietary staple that generally is associated with habitation sites
in the Grand Canyon area and elsewhere throughout Anasazi country (e.g., Toll 1984),
is most unexpected.

ANASAZI SUBSISTENCE ECONOMY
IN THE GRAND CANYON AREA:
SUMMARY AND CONCLUSIONS

A reanalysis of archaeobotanical data from Site 17provides a foundation for evaluating
current subsistence economy models for the Grand Canyon Anasazi. First, many of the
one-room archaeological sites-which Site 17 appeared to be prior to excavation-along
the South Rim and in the Upper Basin may not have been related to agricultural produc­
tion. Thus, previous archaeological surveys that interpreted these sites as the remains
of fieldhouses may have exaggerated the importance of prehistoric agriculture in the area.
Based on current evidence, farming in the Inner Canyon and on the North Rim probably
exceeded that of the eastern South Rim and the Upper Basin (cf.EffIand et al. 1981:40).

Second, it appears that small, well-built settlements may have been occupied (for
various spans of time) by autonomous households that made pottery and subsisted mainly
on undomesticated nuts and seeds (cf. Rice et al. 1980:58). This rather unconventional
interpretation of an Anasazi habitation site (cf. Gumerman 1984:142-144) implies that,
overall, there was substantially more variation in land-use, settlement, and subsistence
patterns along the South Rim and in the Upper Basin than previous workers have
suggested on the basis of survey data alone (e.g., Effland et al. 1981; also Euler and
Chandler 1978).

Finally, there appear to be striking differences between the North Rim and the South
Rim in terms of economic organization. The economic pattern of the North Rim/Inner
Canyon Anasazi can best be described as a system structured on both delayed returns
(e.g., food production and environmental manipulation) and immediate returns (e.g.,
collecting and encounter hunting-Woodburn 1980:98-99), although given the evidence
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presented above, there may have been somewhat more of an emphasis on delayed or
indirect resource procurement (see Bailey 1981:7). Furthermore, the presence of kivas
at many Inner Canyon sites may indicate a concern with activity scheduling and with
past and future events, features often associated with societies whose economic systems
are not based exclusively on immediate returns (Woodburn 1980:97-98, 107).

In contrast, Anasazi economic organization on the South Rim and in the Upper Basin
was based largely on a system of immediate returns through direct resource exploi­
tation. Such patterns are especially useful in broad spectrum environments like the
Upper Basin (Bailey 1981:6). The lack of evidence of kivas along the South Rim (Rice
et al. 1980:22), until late in the occupational sequence (Haury 1931; Bannister et al.
1968:11), fits well with Woodburn's immediate return model.

A majorlesson from Site 17 is that the emerging picture of robust variation in Grand
Canyon Anasazi subsistence practices must be balanced by a consideration of the many
factors-cultural and noncultural-that affect the composition of archaeobotanical
assemblages (Bohrer 1986:36-38). For the future, archaeological research in the Grand
Canyon area (cf. Euler 1974; also Schwartz et al. 1980:177) must concentrate on
obtaining comparative botanical material from excavated sites. It is crucial to determine,
for example, whether the "Pompeii" assemblage from Site 17 is simply a well-preserved,
though seasonally skewed, archaeobotanical sample that reflects autumnal plant use
strategies necessitated by an inadequate com harvest (or perhaps outright crop failure).
If this possibility can be eliminated by the excavation of sites that date to the same
occupational horizon, then the South Rim and the Upper Basin may have been occupied
by Anasazi who survived, in fact, largely by eating undomesticated nuts and seeds.
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