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ABSTRACT 

Readaptive cultural changes at the Grasshopper site (Ariz. 

P:lU:l), a Late Mogollon pueblo occupied in East-Central Arizona 

between A.D. 1275>-lUOO, are described in terms of two alternative 

hypotheses: (1) as the need for efficient acquisition of energy 

resources increased, redistribution and ranking systems developed, 

and (2) as a horticultural village adaptation was emphasized, 

egalitarian social units controlled energy resources. 

Three observations are used to generate the hypotheses: 

(1) environmental fluctuations, between A.D. 1100-1U00 in East-

Central Arizona, are known, (2) population aggregation into in

creasingly large pueblos occurred between A.D. 1100 and lUOO, and 

(3) differential treatment of burials is found at the Grasshopper 

Ruin. 

Test implications that should tend to verify or negate the 

hypotheses are described, tested, and evaluated. Inferences from 

distribution and association of artifacts, variability in ceramic 

stylistic data, and ratios of tools tend to negate the first hy

pothesis and to support partially the second. Preliminary 

examination of environmental variables suggests that Late Mogollon 

villagers may have exploited wild faunal resources more heavily 

than have the recent Western Pueblos. 

ix 



CHAPTER 1 

ARCHAEOLOGICAL RESEARCH GOALS 

Given the current diversity in conceptualizations of culture, 

any anthropologist is well advised to preface his work with a dis

cussion of the nature of culture. Any notion of culture forms a por

tion of the theoretical base from which research problems are deduced. 

I find one concept of culture especially productive: it is one 

system by which a population of Homo sapiens adapts itself to an 

environment. Culture is man's extrasomatic adaptive system (Binford 

1962). Such a view is neither new nor confined to archaeological 

researchj White (195-9) made a similar statement. Recently, archaeo

logists have dominated use of the concept, particularly Binford, 

Flannery, Longacre, Hill, Streuver and others. The publication of 

New Perspectives in Archaeology (Binford and Binford 1968) evidences 

the increased occurrence of viewing culture as an adaptive system. 

Few discussions are available that make explicit what is 

understood by either the term "adaptive" or "system." In this study, 

a system is considered to be a set of variables which articulate to 

produce a unit functioning for a given purpose or purposes. The 

nature of variables in many archaeological studies are imperfectly 

known. Therefore, certain variables may have to be held constant. 

Research conclusions should consequently be carefully qualified as 

necessary, depending on assumptions made and constants held. 

1 



2 

I will use a model of the system analogous to a cybernetic 

system. The model lacks the formality towards which some archaeolo

gists (Clarke 1968; Flannery 1968) are working, but it provides a 

clear terminology to describe changes in cultural systems. Given the 

essentially exploratory efforts with archaeological data and the 

imperfect control of cultural variables, one may posit that the 

archaeologist must delimit the interacting systems that he wishes 

to investigate, state the variables to be controlled, and proceed 

with the test. 

It is assumed that cultures are composed of subsystems, an 

assumption drawn from the work of social anthropologists working with 

equally loosely defined systems. Culture may be divided into a great 

number of subsystems, depending on the problems at hand. Recently, 

archaeologists have favored the trinity called the technological, 

social, and ideological subsystems (Binford 1962, 1968), Others have 

been glossed economic, sociocultural, and so on. In this study, I 

focus on redistribution and ranking systems. Both are certainly at 

a lower level of abstraction than the former. 

The term "adaptive" or "adaptation" has not been precisely 

defined by non-biological anthropologists. One may assume that cul

ture is a species-survival device and that changes, or cultural 

evolution, better adapt man to his environment and thus ensure the 

continuation of the species. 

Most profitable, however, is to understand adaptations as 

cultural adjustments to environmental and social pressures. Harding 

(1962{ 48) states: 
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The total result of the adaptive process is the production 
of an organized cultural whole, an integrated technology, 
society and ideology, which copes with the dual selective 
influences of nature on the one hand and the impact of out
side cultures on the other. 

Adaptation and adjustment therefore become synonymous, and adherence 

to a biological analogy is disregarded. Adjustment does assume that, 

within limits, cultural systems will tend toward equilibrium. As 

variables within the cultural system and between the culture and en

vironment produce undesirable effects, new system states will be 

sought (to continue the cybernetic analogy). Equilibrium, be it 

stable or dynamic, will be part of the goal-seeking activity of any 

cultural system. Approach toward equilibrium would seem to ensure 

adequate-efficiency of system operation, dynamic equilibrium is a 

change in system states to maintain efficiency when internal or exter

nal pressures create disturbances. 

The concept of culture as an adaptive system is, in light of 

the above discussion, the base from which research tests may be con

structed. Interest focuses upon the nature of stability and change 

in culture and upon the systemic relation between culture, the natural 

ecosystem, and impinging cultural systems. Both synchronic and 

diachronic studies demand a theoretical framework; "legitimate" goals 

therefore tend to deal with questions whose solutions explore the 

worth and potential of the assumption base. Two examples of recent 

research utilizing this concept of general culture are Roy Rappaport's 

monograph Pigs for the Ancestors: Ritual in the Ecology of a New 

Guineau People (1967) and Sally Binford's article "Early Pleistocene 
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Adaptations in the Levant" (1968). Rappaport (1967: 17) demonstrates 

that 

...ritual cycles of the Tsembaga, and of other local terri
torial groups of Maring speakers living in the New Guineau 
interior, play an important part in regulating the relation
ships of these groups with both the nonhuman components of 
their immediate environments and the human components of 
their less immediate environments... 

Ritual is interpreted as a means for adjusting population pressure, 

land use, warfare, and other variables to each other and to the 

natural ecosystem. 

Binford's paper is, conversely, diachronic and explicitly 

uses adaptive change as an explanatory device. Genetic changes in 

populations of Homo sapiens neanderthalensis are hypothesized to have 

resulted from cultural readaption to changing fauna! variables. As 

men increasingly exploited gregarious megafauna, larger social units 

were needed, gene flow increased, and both Homo sapiens sapiens and 

Upper Palaeolithic culture evolved. 

Archaeology, as exemplified by these two works, may entail 

both synchronic and diachronic studies. Probably the greatest ad

vantage of archaeology lies in its ability to deal with long range 

temporal changes. Microtemporal change in prehistoric systems is 

also grist for the archaeologist's mill. Hill (1965, 1968) has pre-

s«mted one of the better studies of short-term cultural change? the 

pueblo that he studied was occupied from approximately A.D. 115>0 to 

A.D. 1280. His model of the aggregation of social units into 

uxorilocal residence groups with reciprocal exchange of food resources 
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as an integrative device (Hill 1965j Longacre 1966) provides part of 

the foundation for the present work. 

The separation of the two concepts "social unit" and "activity 

group" is useful in model construction in archaeology. A social unit 

is a group of people maintained by ties of social relations and out

living individual members. An activity group is any aggregate of 

people united to accomplish a given task. Activity groups may cross

cut social units. 

The Western Apache (Basso 1969; Buskirk 19h9j Goodwin 19̂ 25 

Kaut 195W provide an illustration of these two concepts. The social 

units of the Apache were the matrilocal extended family, the local 

group, the matrilineal clan, and the phratry. Activity groups include 

the mescal-gathering groups composed of cooperating females, older 

children, and occasional males, the deer hunting group, often made up 

at two or three brothers hunting together, and others. A number of 

social units may be joined in an activity group. The Apache puberty 

ceremony exemplifies one unit that, at least aboriginally, involved 

most community members. 

The description of the size and nature of activity groups at 

the Grasshopper pueblo is a major concern of this study. The various 

activity groups in any community will leave residues. These become 

the material with which the archaeologist works. Often, proper 

methodological techniques may recover this material in such a manner 

as to indicate the presence or absence of activity groups. Fran 

this evidence inference may be made about the structure of social units. 
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The Goals of Archaeology 

The legitimate goals of anthropology, and concomitant method

ology, are extremely varied. In Kuhn's (1962) terms, anthropology 

does not yet enjoy a paradigm that organizes, controls, and evaluates 

research aims. Archaeology, being a sub-discipline of general anthro

pology, should also evidence this diversity, both in stated aims and 

in procedural routes to the attainment of the aims. As the cognitive 

and the social anthropologists pursue their interests, so do archae

ologists. Within the sub-discipline practitioners might be labeled 

"settlement archaeologists" (Chang 1968), "processual archaeologists" 

(Elannery 1967), "norraativists" (Taylor 19̂ 8), "culture historians" 

(Willey 1967), and "prehistorians" (Trigger 1967). All of these must 

be, at the present time and given the present nature of anthropology, 

recognized as anthropologists. Furthermore, from both a philosophical 

and a practical standpoint, sharp boundaries cannot be drawn around 

any single approach. 

I have stated the view of culture that I believe most profit

able to utilize. A brief review of certain goals should clarify the 

rationale of my study. Three goals are stressed: (l) an exploration 

of the range of variation in culturej (2) an understanding of the 

nature of processes of stability and change; and (3) a strengthened 

theoretical base. Any archaeological research that contributes toward 

reaching any or all of these goals is valuable. 

Archaeologists have been most successful in accomplishing the 

first two goals. While the cultural anthropologist can provide 



7 

detailed, in-depth analyses of cultural variation, he is limited to 

the present. His work can complement the more general output of the 

archaeologist, whose data span the last two million years. 

Study of process is the primary interest of many anthropolo

gists today. Archaeologists again appear to have an advantage. Not 

only is the laboratory world-wide and spanning thousands of years of 

change, but problems quite unlike any ongoing situation are available 

for study. This laboratory provides a source for making comparative 

tests of generalizations concerning ongoing changes with processes 

known only from the past. 

Strengthening theory is also an important goal in any science. 

Since one's research design is a product of theoretical orientation, 

it follows that increasingly powerful theory will provide increasingly 

sophisticated and accurate hypotheses and, eventually, generaliza

tions. An inadequate theoretical base must be strengthened through 

research or eventually be discarded. 

The Nature of Archaeological Data 

Assumptions are necessary in conducting any scientific ex

periment. In archaeology during the last few years, new assumptions 

have been held concerning the kinds of information inherent in archae

ological data. These assumptions*are necessary to deal with shifting 

goals and specific problems. The hypotheses that have been tested 

have tended to validate assumptions concerning the nature of the data. 

To quote Lewis Binford (1968s 22-3) who has argued most vociferously 

on the topic: 
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...data relevant to most, if not all, the components of 
past sociocultural system /~s_/ are preserved in the 
archaeological record.... 'N on-material1 aspects of 
culture are accessible in direct measure with the test
ability of propositions being advanced about them.... 
The practical limitations on our knowledge of the past 
are not inherent in the nature of the archaeological 
record; the limitations lie in our methodological naivete, 
in our lack of development of principles determining the 
relevance of archaeological remains to propositions re
garding processes and past events. 

Our task, then, is to devise means for extracting .. 
information from our data, and this demands more than 
making summary generalizations about items of material 
culture. 

The most successful treatments of archaeological data have 

been produced in the American Southwest utilizing ceramic stylistic 

elements. Studies produced by members of the Field Museum Southwest 

Expedition, under the direction of Paul S. Martin form a foundation 

for much other research (Longacre 1963, 196lta, 1961<.b, 1966, 1968J 

Hill 1965, 1966, 1967, 1968J and Leone 1968a, 1968b). 

These pioneering experiments utilized stylistic variables to 

make inferences about residence units. Notable examples are studies 

of the breakdown of uxorilocality among the Arikara (Deetz 1965) and 

of the aggregation of uxovilocally-based groups into ever larger 

masonry pueblos (Longacre 1963; Hill 1965)* The discovery of resi

dence patterning has now become of secondary importance to many 

archaeologists. The nature of residence within a prehistoric commu

nity will function only as a test implication of a much "larger" 

hypothesis. It will not play a role in my work; its relevance is not 

abated, but the sample of data is inadequate to deal with such prob

lems. Instead, greatest effort will be placed on testing the size of 



9 

activity groups as they may or may not reflect a ranking-redistribu-

tion system at the Grasshopper Ruin between A.D, 1275 and 11+00* 

Recalling the definition of an activity group noted above, one may 

argue that the material and spatial correlates of the groups should 

be predictable. Although test results seldom are identical to pre

dictions, both approximations and deviations may be checked by further 

testing. I should emphasize now that I do not and cannot test for 

the presence of descent systems or of any specific form of social 

organizations. I do not know how archaeologists can get at such in

formation. My hypothesized redistribution and ranking systems, 

whatever the test results at best remain suggestions. 

Both stylistic variables and spatial distributions of arti-

factual materials are useful in constructing and assessing test 

implications of proposed hypotheses. Stylistic elements may be 

primary or secondary functional variables (Binford 1965). The former 

are variables that are due to the use of an item — for example a 

spearpoint as opposed to a butchering knife. The latter are social 

variables, unconsciously or consciously produced, of manufacture or 

use. Thus, painted design elements on Apache water jugs are con

scious clan identification devices, but the shape of ceramic jar rims 

may be in part the unconscious result of matrilocally-based learning 

traditions. Stylistic variables of artifacts are not the only vari

ables used to analyze the materials; the distribution, or co-variance, 

of both style and the several kinds of artifacts are relevant. 

Methodology is hardly a closed subject, however. Along with 
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improvement of theory, archaeologists urgently need to improve pro

cedures and techniques. 



CHAPTER 2 

REVIEW AMD GENERAL RESEARCH DESIGN 

Grasshopper and the Mogollon Culture 

The Grasshopper Ruin is a Late Mogollon (Rinaldo I96I4) or 

prehistoric Western Pueblo (Johnson 1965) masonry pueblo of over 500 

rooms. Located on the Fort Apache Indian Reservation along Salt 

River Draw, the ruin is approximately ten miles west of Cibecue and 

15 milas south of the Mogollon Rim (Fig. 1). Elevation of the site 

is approximately 6000 feet. The resultant Transitional biotic zone 

includes such flora as juniper, pinon and ponderosa pine and such -

fauna as elk, mule deer, white-tail deer, turkey, jack rabbit, cotton

tail, and bear. 

The site, occupied between approximately A.D. 127f?-lUOO and 

falling into the Pinedale and Canyon Creek phases (Woodbury 1961), 

has been under excavation since 1963. Research is being conducted 

by the University of Arizona Archaeological Field School with the 

support of the National Science Foundation Advanced Science Seminar, 

the Department of Anthropology of The University of Arizona, and the 

Arizona State Museum. Work has outlined the general nature of the 

village. Grasshopper has two main divisions, the "west" and "east" 

units. In addition, a number of single rooms and room blocks range 

around the main construction (Fig. 2). These outlying rooms are but 

slightly investigated; preliminary mapping suggests room size and 

11 
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number, while several one-square meter test pits excavated in 1968 

provide ceramic and stratigraphic data. One room (198) in the most 

northwesterly outlier has been cleared to floor. All outliers appear 

contemporaneous among themselves and with the main units. Of course, 

ceramic dating biased on inspection of surface collected sherds can

not, as yet, indicate subtle temporal differences that would bear 

importantly on research problems. 

The east unit consists of over 100 contiguous, masonry-walled, 

rectangular rooms. At the north end of the east unit and adjacent to 

the northerly alluvial flat is a block of seven rooms separated from 

the main block by six to eight meters. At the southerly end of the 

main unit and extending into the large southern alluvium are eight 

masonry rooms. Both blocks of rooms are arbitrarily considered as 

segments of the east unit. 

The west unit is a large aggregate of rooms and features. 

At the center of the unit is a large plaza opening through a corridor 

into the southern fields. Immediately southeast of the plaza and 

surrounded by rooms is a rectangular Great Kiva. The total number of 

rooms in the west unit is unknown, but likely is well over 200. The 

northwestern portion of rooms remains mapped only in roughest outline, 

but may tie into the rectangular block of 20 rooms immediately across 

the present stockman's road (Fig. 2). 

The east and west units are separated by a watercourse which 

was a flowing stream during occupation of the pueblo. Early in the 

20th century stockmen dammed the Salt River Draw adjacent to the 



north end of the pueblo. Later the dam burst and floodwaters, instead 

of following the former channel, cut an arroyo to the east and through 

the extensive trash deposits beside the east unit. Both the channels 

remain dry today except for very light flowage in the arroyo during 

heavy rainfall. Indeed, the arroyo appears to be in the process of 

aggrading. 

Grasshopper has been long known by anthropologists but little 

studied. Spier (1919: 38U) mentions it in his site survey report 

concerning ruins throughout the Fort Apache Reservation area. Walter 

Hough, after site survey, excavated at Grasshopper itself and in 

neighboring sites. The several possible locales of his excavation 

within Grasshopper have not yet been tested. According to William 

Longacre, who has inspected the materials removed by Hough and now 

housed at the Smithsonian Institution, provenience controls are lack

ing and little use can be made of the data. Hough's earliest (1919, 

1920) reports of the site are short comments, but his 1935 report 

provides general data, including sketches. 

Work began again in 1963 under the supervision of Raymond H. 

Thompson, Director of the University of Arizona Archaeological Field 

School (Thompson and Longacre 1966). Initial work was exploratory. 

The arroyo-exposed trash deposits were sectioned by Broadside 1 (Fig. 

3). Here the nature of the strata was delimited and floral, faunal, 

and artifactual collections acquired. In addition, many burials were 

removed. Nearby and to the south, test excavations revealed the 

presence of a row of large masonry pit ovens. These were completely 
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uncovered. Test trenching in the former watercourse of the Salt 

River Draw demonstrated that the stream had been active in the lUth 

century. The nature of the architectural units was investigated by-

excavating selected rooms in the southern end of the east unit and 

one isolated room near Broadside 1. 

In 196U exploratory work continued with emphasis shifted to 

the west unit. After extensive test trenching in the Great Kiva 

(Fig. U) was completed, a backhoe crew from the Museum of Northern 

Arizona removed the kiva fill to the floor level. Rooms in both the 

east and west units were excavated. Those in the west unit were 

close to the Great Kiva. 

The Great Kiva-Plaza complex became the focus of research 

activities in both 1965 and 1966. In the former year more rooms 

around the kiva were begun, with one small kiva, Room 18 being found. 

A portion of the western end of the Great Kiva was sub-floored, or 

cleared to sterile soil. These excavations verified the existence of 

a series of pre-Great Kiva occupation levels which were open air 

plaza surfaces, complete with hearths, tool scatter, and the various 

other residues of cultural activity. A major sample of burials was 

recovered, suggesting the presence of additional interments through 

the plaza surface. 

William Longacre, named Director of the Archaeological Field 

School in 1966, emphasized the importance of complete excavation of 

the (probable) ceremonial complex and of continuing the backhoe 

trenching in the fields outside the pueblo itself. Besides completing 
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the Great Kiva excavation, Longacre directed continuation of trenching 

and of room excavation. The presence of a cemetery area immediately 

south of the site was confirmed and its limits sought. More rooms 

around the Great Kiva were completed. Collection of pollen samples 

from both archaeological and non-cultural proveniences was begun, 

reinforcing the program of ecological studies planned in the research 

design. 

Preliminary exploration of the nature of the site being over, 

1967 brought the application of statistically valid sampling tech

niques to room selection procedures. The east unit was cleared of 

vegetation and two to four corners in each room excavated sufficiently 

to expose the point of wall juncture and to decide the type of con

struction (bonded or abutted corners). Next a map of the entire east 

unit was drawn with corner construction noted. Architectural units 

were located, range of room size delimited, and a stratified random 

sample drawn using a table of random numbers (Longacre and Griffin 

1968). 

Backhoe work in 1968 allowed completion of a map of the entire 

site, including all visible outliers. The map, reproduced in part in 

Figure 2, is precise for only those areas exposed by backhoe or by 

brushing and cornering operations. Those sections of rooms north and 

west of the Great Kiva were cornered as far as the plaza extension 

and the corridor. 

Considerable environmental data were collected in 1968. Pollen 

profiles taken from stratigraphic columns, soil samples, and data 
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drawn from trenches across the former Salt River Draw will, when 

analysis is complete, provide material relevant to a variety of hy

potheses dependent on ecological information. Much of the research 

effort in 1968 was spent in the completion of rooms in the east unit 

and in initiating work on two others# 

A significant piece of research, although quite preliminary, 

is Geoffrey Clark's master's thesis (1967) which is discussed in de

tail in Chapter 3« Clark deals with the distribution of burials at 

Grasshopper through the 1966 season. 

Although the bulk of information collected during the six 

years of excavation is, as has been indicated, currently being ana

lyzed, an outline of general findings is possible. Grasshopper 

appears to be a typical Late Mogollon pueblo of the broken, forested 

region below the Mogollon Rim and above the Salt River. Its size is 

larger than most contemporaneous of pueblosj its period of occupancy 

is not unusual. Situated between the geographic region of concentra

tion of Salado ceramic materials and the center of White Mountain 

Redwares (Carlson 1961), Grasshopper has produced large amounts of 

pottery in both stylistic traditions. A variant of Pinto and Gila 

Polychromes, seemingly combining attributes of both, is found in 

abundance. Termed Pinto-Gila Polychrome (Young 1967), this type is 

often found as a grave offering. A locally produced ware called 

Grasshopper Polychrome and Grasshopper ELack-on-red (Thompson and 

Longacre 1966: 268) is found in all proveniences and in both bowl 

and jar form. Fourmile Polychrome is very abundant. Recently Raymond 
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Rogers has suggested on the basis of X-ray fluorescence tests that 

this type may not be locally produced. Cibecue Polychrome (Haury 193h) 

appears to be a mortuary ware, being found most often in burial con

text (Clark 1966, Mauer 1969). An enlarged sample may well modify 

this impression. 

Very little is known archaeologically of the Grasshopper 

region. No systematic survey has been completed. David Tuggle of 

The University of Arizona is presently conducting an intensive survey. 

Excavation has not provided any knowledge of neighboring communities. 

Particularly glaring is the lack of knowledge of Late Mogollon sites 

between the Upper Little Colorado area and the Point of Pines area 

well to the southeast on the San Carlos Indian Reservation. A few 

works, varying in quality, can be discussed. Quite relevant is 

Haury's (193U) report on the Canyon Creek cliff dwelling and other 

such sites in the Sierra Ancha. The thoroughness with which the 

Mogollon cliff dwellings are dispersed into available geographic 

niches would suggest an as yet untested hypothesis that the ll+th cen

tury witnesses maximal population expansion before the final abandon

ment (Gifford 19?7). 

Haury's excavations in the Forestdale Valley do not include 

work in sites of the time period here considered. One paper does 

mention Arizona P:l6:2, "...a small 21 room pueblo with an adjacent 

Great Kiva, dating about 1100..." (Haury 1950: 31) and Arizona 

P:l6:9 or Tundastusa, perhaps inhabited between A.D. 1200 and 11*00. 

Circular Great Kivas are located at both sites. Hough (1903) 
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reports Tundastusa as a circular pueblo of 300 ground level rooms and 

around 1000 rooms in total. His drawing (1903: 3) shows a rectangu

lar block of rooms beside the circular block. Emil W. Haury suggested 

to me that Tundastusa may be less circular than Hough reports; I would 

guess the site to be typical lUth centuiy Mogollon construction# 

Laurens Hammack (1969) excavated a portion of a Linden phase (A.D. 

1100-1200) masonry pueblo of approximately ten rooms as part of a 

highway salvage project. Other excavated sites (Haury 19ltQ; Hauiy 

and Sayles 19k7) in the Forestdale Valley predate the time of interest 

of this paper. 

Work at three large late pueblos have been briefly reported; 

these sites are roughly contemporaneous with Grasshopper. Two, the 

Show Low ruin and the Pinedale ruin are approximately 30 and 35 miles 

northeast of Grasshopper. Both are in a similar pine forest environ

ment and at a slightly higher elevation. Haury (1931s 31) details 

the proposed two-component nature of the Show Low ruin, offering a 

general date of A.D. 1375 as likely before fire destroyed part of the 

site. Fourmile Polychrome, defined in the study, was very abundant. 

Recent re-analysis of tree-ring specimens confirm the two-phase 

occupation (Bannister, Gell, and Hannah 1966). 

The Pinedale ruin, a two-storied, two-unit masonry pueblo, 

dates around A.D. 1300 and contains ceramics such as Pinedale Black-

on-white and Pinedale Polychrome (Haury 1931j Bannister, Gell, and 

Hannah 1966)» 

The third pueblo, Kinishba, has been much more extensively 

dug; 3yron Cummings conducted excavation and restoration between 1930 
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and 1937. Reported primarily by Baldwin (1937; 1938a, 1938b, 1939) 

and Cummings (19U0), the site is comparable in size to Grasshopper and 

similar in community pattern, with two main units separated by a 

stream and surrounded by outliers. Occupation is as early as A.D. 

1150 (Baldwin 1939: 3lU) and the presence of Tonto, Jeddito, and Four-

mile polychromes would suggest abandonment in the lUOO's. The room 

block excavated included a plaza surrounded by rooms and by a low 

bench. Roofing extended over at least part of the plaza; the possi

bility remains that the plaza was in reality a Great Kiva (Schaeffer 

195k). 

Burials are of interest because of a different distribution 

than those of Grasshopper. According to Baldwin (1938a) burials of 

adults were almost entirely found in trash deposits outside the pueblo, 

but sub-adult interments were beneath room floors. Also, "offerings 

were placed in slightly more than half the graves, consisting usually 

of pottery, although ornaments, such as necklaces, pendants, and 

beads, were frequently associated with the graves of children (Bald

win 1938a: 18-19). Burials at Grasshopper are often found below 

room floors. Adults are found interred within and outside the pueblo 

proper. 

One of the two best known Late Mogollon areas is the Point of 

Pines region. Although Mogollon I-IV sites are best reported, a 

number of masonry pueblos have been excavated. 

Very large masonry pueblos appear early in this region; Turkey 

Creek pueblo (Johnson 1965) dates A.D. 1100-1200 and has about 325 
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rooms, a Great Kiva and several small kivas. Styled "Prehistoric 

Western Pueblo," as opposed to "Late Mogollon," "Mogollon V," or 

"Pueblo IV," the site is a typical, though large, pueblo. Equally 

interesting is the 800 plus room Point of Pines ruin itself, which 

in addition to evidencing a migration for the Kayenta area (Haury 

1958), contains a Great Kiva, Plaza, and a later component built after 

A.D. llj.00. Small rectangular kivas were common during the lUth cen

tury. Four very late kivas are reported in detail (Smiley 1952). 

Mogollon cultural development after A.D, 1000 provides a 

basis for evaluating the research design utilized for the Grasshopper 

investigations in general and my work in particular. Only an outline 

of the possible course of development can be made. Most inferences 

advanced to date have not been subjected to complete testing. They 

really remain partially tested hypotheses, as do those in this study. 

Two major excavations in the Hay Hollow Valley near Snowflake 

in East Central Arizona have provided plausible models of Mogollon 

culture change between A.D. 1100-1250. I have used these models to 

help formulate alternative hypotheses concerning change at Grasshopper 

during the lUth century. 

William Longacre (I962ia, 1966, 1968) discusses the Carter Eanch 

Pueblo. From statistical treatment of ceramic design elements Long-

acre has inferred the nature of the residence pattern of the village. 

He states (1968: 99)s 

At the Carter Ranch Pueblo, 175 design elements and element 
groups were analyzed in terms of their distribution in rooms, 
kivas, burials, and trash. The designs clustered in associ
ation with two major architectural units at the site. Kivas, 
discrete burial areas, and trash deposits were also associated 
with the architectural units. 



Longacre suggests that two groups joined to form the Village, 

after formerly having lived in smaller, separate communities. Since 

the Garter Ranch Pueblo figures in an observed trend from small vil

lages to large masonry towns, Longacre's inference seems reasonable. 

Broken K Pueblo, also located in the Hay Hollow Valley near 

Snowflake, was occupied between approximately A.D. 1200 and 1300. It 

is larger than Carter Ranch, totaling 95> rooms over the former's 39. 

James Hill (1965, 1967, 1968) subjected ceramic design element and 

other data to a factor analysis. The resultant statistical analyses 

permitted the inference that five residential areas existed. Hill 

demonstrated that uxorilocal post-marital residence seems probable. 

Longacre (1966), utilizing Broken K data, suggests that a specialized 

reciprocal-exchange system existed within the village. Phrasing his 

conclusions as a hypothesis, he suggests that different segments of 

the population exchanged basic foodstuffs. Each segment specialized 

in one set of goods. The hypotheses are based on interpretation of 

a statistical description of non-randomly distributed artifacts and 

faunal debris. 

Broken K Pueblo ends the trend to ever-larger and fewer 

villages in the Hay Hollow Valley. After A.D. 1300 the area was 

abandoned, and the larger pueblos of the li*th century were built. A 

main concern of my study is describing the changes involved in the 

aggregation. From Longacre's and Hill's work we can posit that the 

most plausible development after A.D. 1000 is a consolidation of 

matrilocally residing social units. These units together shifted 



from separate horticultural villages, breaking a thousand year old 

pattern of living in small pit-house villages. Grasshopper was 

founded somewhat before Broken K was abandoned. It is at this large 

pueblo that we can look for evidence of the processes involved in the 

joining of several separate social units. Of foremost interest is 

the economic readaptationj gaining a small insight into these changes 

is my goal in this work. 

The recent (1968a, 1968b) research of Mark Leone is helpful 

in designing alternative hypotheses for test with Grasshopper data. 

His hypothesis that "...with increasing dependence on agriculture the 

social distance between minimal economic units will become increasingly 

great (1968a: 1). Leone's work furnishes both new methodological 

techniques and a theoretical supplement to the Grasshopper project. 

Further examination of Leone's idea can benefit both his test and 

mine. In particular, I will use the coefficient of variation (Leone 

1968a: 153) to measure variability within and among sets of stylistic 

data. 

I do not assert that Leone's test has been validated} it has 

not been disproven, however. If the assumptions he makes and the 

deductive logic he follows continues to stand up under scrutiny, we 

can tentatively accept the tests. Compatibility of Leone's work and 

my test results should permit one more judgment of the worth of the 

hypothesis. 

Leone's coefficient of variability measures heterogeneity of 

style. Inferences then are made (or test implications checked) with 
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the coefficient. Leone argues that as agriculture is emphasized in 

pre-industrial societies, less communication is necessary (and there

fore less occurs) among those social units that can independently 

gain a living. Table 12 illustrates the coefficients Leone produced 

in describing change in variability of ceramic style between A.D. 

1000 and 1250. He infers that a slight decrease in social distance 

occurred. From other data he argues that the emphasis on a horti

cultural adaptation was also lessening. Leone's equation of endogamy 

and exogamy with social distance is stimulating but I do not wish to 

accept it completely. More testing is needed, utilizing ethnographic 

and archaeological data. 

The Grasshopper tests should complement the studies of 

slightly earlier Mogollon culture change, especially those of Longacre, 

Hill, and Leone. Efer work is but one small step that is built on their 

research results. 

Grasshopper Research Design 

The research design as it exists at this point in the progress 

of excavation may be described as a continuum from the general to the 

specific. Both quite broad problems and rather specific hypotheses, 

as is in part demonstrated by the nature of this paper, compose the 

research interests. 

Grasshopper research design is based on the several goals of 

archaeology: elucidation of the range of variation in culture, ex

planation of cultural processes of stability and change, both in 

specific and general evolutionary terms, and refinement of the 



theoretical base advocated. It is the theoretical base that generates 

worthwhile questions (hypotheses). Research conclusions develop the 

theory by furnishing strengthening generalizations. Therefore, of 

primary interest to the archaeologists working at Grasshopper is the 

changing cultural adaptation or the systemic, processual changes of 

the Mogollon cultural system and its various subsystems. To begin to 

comprehend the changes in culture, the variation of the total environ

ment as it affects Mogollon culture must be carefully documented. 

Cultural readaptation does not result solely from environmental pres

sures — neither the natural environment nor the impinging cultural 

systems. Culture may be viewed as a continuum of system states, each 

state being a selection out of a quite limited range of possible 

selections. 

To develop this point, I would argue that a cultural system 

at any given moment is limited in flexibility, that while equilibrium 

upset may force a rapid progression through a number of maximally 

changing states, too rapid or too severe demands will result in system 

destruction. 

In other words, a culture can adjust to limited disturbances, 

but prolonged or intense attack will result in chaos. For example, 
r 

the Plains Indians adjusted to pressures favoring adoption of the 

horse and firearms, but decimation.of buffalo herds, concerted Anglo 

military action, and rampant disease broke the backs of the Dakota, 

Cheyenne, and other such tribes. It may be that the aggregation into 

large pueblos (see Chapter h) and concomitant cultural changes may 
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have been due to changed conditions of agriculture and to the in

creased advantage of consolidation of a matrilocal society into larger 

cooperating, endogaraous communities. It would appear that pressures 

for continued readaptation were successfully met until about A.D. lUOO 

at Grasshopper, and then the cultural system could not adjust rapidly 

enough to survive. 

As stated, we must be able to describe changes in the natural 

ecosystem, changes that may be prime movers in forcing culture change. 

Part of the research design, therefore, calls for testing the hypo

thesis that the change in rainfall pattern proposed for the area to 

the north and east occurred in the area from Show Low through Grass

hopper to Point of Pines. The exact flucuations at Grasshopper are 

of immediate importance. Data being collected to establish environ

mental controls include pollens from numerous contexts, faunaL remains, 

floral macrofossils, soil samples, and tree-ring samples. 

Besides being concerned with the process of readaptation be

tween A.D. 1275 and lUOO, we are interested in understanding more 

about the phenomenon of cultural adaptation itself. This is, un

doubtedly, a logical outgrowth of viewing culture as an adaptive 

system. Few archaeologists have, however, tried to explore adaptation 

as a subject unto itself. We hope to use the Grasshopper work to test 

the validity of the biological analogy of adaptation, of the cybernetic 

model (see Flannery 1968 and Clarke 1968 for similar work), and the 

functionalist model which sees adaptations as "the mutual adjustment 

of the variables toward the maintenance of some desired state 
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(Krupp, in Le Clair and Schneider 1968). Since current cultural evo

lutionary theory, as it is defended by archaeologists, regards 

adaptation as central but clothes it with biological, cybernetic, and 

functionalist characteristics, I suggest a concerted effort be made 

to understand the theory better. 

Another broad research interest is the nature of communica

tion among Mogollon communities and between members of Mogollon 

culture, and those of such cultures as Salado, Hohokam, and Anasazi. 

Leone's (1968a, 1968b) work began the exploration of communication. 

We are interested in the pre-A.D. 1275 ties that would permit amalga

mation of social units into such a large town as Grasshopper and in 

the maintenance of relations among the contemporanies of the 1300's. 

Pan-regional trade and intercommunity ideological systems come to 

the forefront as little understood but possibly crucial mechanisms 

to adapt Mogollon culture economically. I would hypothesize that as 

communities grew in size and concentration of population, various 

experiments were attempted, all aimed at ensuring greater economic 

stability. For example, the Great Kivas may have served as the foci 

of regional ritual support systems of redistribution of both luxury 

and food resources. This exchange, as I will argue later, may well 

have been an economic insurance system, not unlike the aboriginal 

Northwest Coast potlatch. Economic and ritual cooperation may also 

have discouraged inter-village warfare with its destruction of crucial 

domesticates and stored goods. Trade in exotics may well have been 

the social and ritual trappings of a basic resource exchange network. 
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Of particular and long standing interest is the communication 

with other cultures. At Grasshopper, as at most Late Mogollon pueblos, 

various Salado Polychromes and Redwares are abundant. While many of 

these seem to be locally produced, some trade pieces are known. White 

Mountain types, more common from Show Low to the White Mountains, are 

numerous and at least one type, Fourmile Polychrome seems to be 

exotic at Grasshopper. The sharing of design elements of Salado and 

White Mountain polychromes in the locally manufactured Grasshopper 

Polychrome demands investigation of the nature of actual interaction 

between the different cultures. 

Student projects undertaken in 1968 at the Archaeological 

Field School have shed light on ceramic variability within Grasshopper 

and between Grasshopper and Arizona V:2:3, a contemporaneous 200 room 

pueblo two and one-half miles to the south-southeast. 

Early elucidation of the kind of population aggregation is 

necessary before many other questions can be asked. Four models have 

been outlined that should, either separately or in combination, 

account for the growth of the community. They are as follows: (1) 

Populations of smaller villages congregated at Grasshopper, coming 

from a wide geographical area, for example, as far away as the Hay 

Hollow Valley. These groups, when arriving at their destination, 

shared few structural ties and were forced to institute new integra

tive mechanisms. (2) Populations were drawn from a small area around 

Grasshopper, abandoning smaller, scattered villages, all probably 

located within two or three miles of the new site. (3) Population 
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growth was largely internal after establishment of a small original 

village. Daughter communities were not feasible because of lack of 

arable land so the home village experienced population explosion. 

(!*) Many of the sites contemporaneous with Grasshopper are in part 

the result of daughter communities expanding into every available 

niche. 

Each alternative demands different hypothetical models to ex

plain pressures and alternative methods of integration and subsistence 

procedures. For example, population units that lived as neighbors 

before cohabiting at Grasshopper would likely have less trouble co

operating than would units from disparate areas. Quite different 

trajectories of community consolidation could have been taken by these 

groups. 

The abandonment of Grasshopper and nearby pueblos occurred at 

approximately A.D. llj.00. One can only speculate and hypothesize 

about this phenomenon. In some parts of the Southwest rainfall change, 

drought, arroyo cutting, and Athabaskan invaders are named as the 

villains securing abandonment of pueblos. We are currently interested 

in testing for the presence of ecological influences of culture change 

at Grasshopper. 

The readaptation of the cultural system to changing social 

and ecological conditions is that part of the research design that 

concerns this paper. An evaluation of the environmental situation 

and its possible influence on culture is attempted. One plausible 

hypothesis suggests that some form of social ranking and a redistribu

tion system functioned to increase efficiency of energy acquisition. 



The redistribution system, manipulated by leaders with in

herited authority, would move resources when most advantageous. 

Scarcity within and among villages could be countered by an areal 

exchange system (Vayda 1961). Another equally plausible hypothesis 

suggests the possibility of an increasingly horticultural adaptation 

and a continuation of an egalitarian society. The supporting model 

of the former hypothesis is constructed from Northwest Coast dataj 

that for the latter, from Hopi, Zuni, and other data. 

The conclusions can only be tentative suggestions about the 

nature of Late Mogollon culture and processes of change within this 

culture. It is primarily an attempt at a preliminary assessment of 

research design and a raising of hypotheses for future testing. I 

cannot underscore this too strongly. 



CHAPTER 3 

THE EXPERIMENT 

Introduction 

In this chapter I outline the experiment attempted, build 

models that support the hypotheses, and discuss the test implications 

that should tend to either negate or verify the hypotheses. Since 

the outline encompasses the entire experiment and is explained later 

in the chapter, I have not detailed each point. The models are 

generalized, ideal structures based on ethnographic information, es

pecially from the Northwest Coast cultures and firom the Hopi and Zuni 

cultures. The purpose of the models is to provide a synthesis of why 

and how the cultural systems in each model are reasonably applicable 

to the Late Mogollon situation, especially at Grasshopper. The two 

models are intended to be plausible general alternatives, as are the 

hypotheses they support. I do not expect the archaeological situation 

to precisely match either model. I do expect that one will be approx

imated, with deviations being interpretable and subject to later 

testing. The test implications that must be either evaluated or 

quantitatively tested should tend to negate or verify the hypotheses. 

Each prediction, taken by itself, may be weak. Together their test 

results should be suggestive. Exceptions to each can be produced, 

but I expect they bear on the hypotheses in a probabilistic, as 

3H 
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opposed to generalizing fashion. As research at Grasshopper continues 

the hypotheses and predictions can be better modified, verified, or 

discarded. 

Outline of the Experiment 

I. Observations 

A. Environmental fluctuations in East Central Arizona speci

fically and the American Southwest generally have been 

documented for the time period A.D. 1100 to A.D. lUOO. 

B. Population aggregation into increasingly larger masonry 

pueblos occurred between A.D. 1100 and A.D. lUOO. 

G. Differential treatment of burials is found at the Grass

hopper Ruin, a Late Mogollon site occupied from approxi

mately A.D. 1275 to A.D. ll|.00. 

II. Alternative Hypotheses 

A. As the need for efficient exploitation of energy resources 

increased, ranking and redistribution systems developed. 

B. As the horticultural village adaptation was emphasized, 

egalitarian social units controlled energy resources. 

Ill, Test Implications 

A. Need for increasingly efficient exploitation of energy 

resources may be evidenced by: 

1. The carrying capacity of the human population being 

overstepped. 

2. Resource deterioration. Both test implications can 

only undergo preliminary examination at this time. 



A redistributive system may be evidenced by: 

1. Concentration of economic goods in a high status area 

and in large storage facilities. 

2. Concentration of social and ideological artifactual 

manifestation of authority over redistribution of 

goods; therefore, as distance increases from a high 

status area participation in economic and ideological, 

wealth decreases. This should be measurable by quanti

fication of said wealth. Burial goods are excluded 

from the test. 

3. The material residues of activity groups should indi

cate group size surpassing that expected of the 

cooperating family. The activities will cover the 

several aspects of energy acquisition — food produc

tion, collection, processing, storage, and redistribu

tion. 

Ranking should be evidenced by: 

1. Community-wide contribution of conspicuous consumption 

goods, specifically mortuary offerings, to the elite, 

a. If the bulk of the population at Grasshopper is 

contributing mortuary ceramics to the high status 

deceased, the coefficient of variation of painted 

design elements should be low. Variability of de

sign will be high and therefore heterogeneous. 

Since several micro-traditions of potting may be 



represented in the pottery collection, design ele

ment analysis should provide a measure of the 

variability. Locally produced pottery only would 

be applicable. A low coefficient of variation would 

tend to negate the predicted source of burial 

ceramicsj a more limited group of potters would be 

represented. 

b. The burial goods interred in high status burials 

should reflect the relationship of individuals or 

sets of individuals to those most highly ranked. 

Statistical factors or clusters of variables 

(artifacts) should be observable. A scale of the 

clusters should describe indicated proximity to 

leaders. 

2. Endogamy among highly ranked units: 

a. The high status burials may exhibit osteological 

evidence genetically produced, of intermarriage of 

certain kin groups. This will not be tested. 

b. If matrilocality obtained, a high percentage of 

females might be in the high status area, since 

some males likely married out of the community. 

This will not be tested. 

The emphasis on a horticultural adaptation should be evi

denced by: 

1. Increased social autonomy of villages. Leone's (1968a) 

coefficient of variation measure will be utilized. 



2. Population density too great for dependence on wild 

floral and faunal resources other than an emergency. 

Resource deterioration will not be indicated. This 

test implication can only undergo preliminary examina

tion. Population estimates at other sites than Grass

hopper must await completion of site survey. 

3. The ratio of plant processing tools to butchering tools 

greater than in earlier Mogollon sites. 

Egalitarial social unit control of resources may be evi

denced by: 

1. Residential unit clusters of habitation and storage 

rooms. 

2. Activity group material residues that coincide with the 

predicted residues of single family units. 



CHAPTER k 

DISCUSSION OF THE EXPERIMENT: OBSERVATIONS 

Environmental Fluctuations 

Archaeologists have long pointed to the aridity and the 

tendency for climatic fluctuation in the American Southwest as great 

influences on the development and demise of aboriginal cultures. The 

general research problems on which these environmental variables have 

been heuristically focused range from the origins or adoption of do

mesticates to the use of irrigation, the forming of compact villages, 

and the various abandonments occurring between A.D. 1000 and A.D. 

1U50. As temporal and ecological controls become refined, archaeolo

gists are making finely scaled experiments on increasingly specific 

problems. 

Tree-ring researches have made the larger contributions to an 

overview of climatic and hence ecological variation. After correla

tion of over-all and regional chronologies, investigations (primarily 

at the Laboratory of Tree-Ring Research at the University of Arizona) 

have aimed at exploring the climatological information in tree-rings. 

Fritts (1965) has recently worked with rainfall variation 

data gathered throughout the west and has produced synoptic maps 

describing temporal change in precipitation patterns decade by decade. 

In addition, work with modern specimens is beginning to provide a 
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knowledge of the influences of seasonal variation in rainfall and 

temperature on tree growth. A major finding of the studies to date 

is that the Southwest has consistently experienced great variation in 

amounts of rainfall, both through time and over geographical space. 

For- example, Dean (1967 : 671) comments "...that recent comparative 

analyses show that the Great Drought was longer and more severe in 

the Tsegi area than on Mesa Verde." Dean also mentions the work of 

Fritts, Smith, and Stokes (1965) that suggests that Mesa Verde had 

experienced droughts of greater severity than the Great Drought of 

A.D. 1276-1299. These earlier droughts did not cause abandonment. 

Dean's findings suggest that an arroyo cutting cycle may have been 

an environmental pressure selecting for abandonment of Tsegi Canyon 

(I967). Haury (1935s 3k) early recognized the vagaries of the en

vironment and their possible influences on human population, espe

cially on movement. 

Dean, archaeologist for the Laboratory of Tree-Ring Research, 

informs me that recently analyzed tree-ring data pinpoint a number of 

fluctuations in tree-ring width variances. The study, utilizing the 

CDC 6I4OO computer at The University of Arizona Computer Center, pro

duced, in part, a mean for tree-ring width variation in the Show Low-

Grasshopper area. This upland forest and grassland lies at and below 

the Mogollon Rim. Tree-ring width, a general indicator of yearly 

moisture, reveals the Great Drought through sustained values well 

below the mean. Nearby Grasshopper the drought lasted from A.D. 

1275-1295. Interestingly, the drought appears to have been more 



severe around Grasshopper than in the Mesa Verde-Kayenta country. In 

addition to the Great Drought, periods of low values also cover the 

late 900's, the 1050's, 1175-1180, and 1338-1355. High values (ring 

widths wider than average) occur consistently from 1300-1338. One 

may infer generally wetter conditions obtaining during these 38 years 

In recent years, pollen analyses have developed to the point 

where they now complement the chronological, climatological, and 

cultural researches based in tree-ring analysis. Resulting publica

tions have underscored the propensity for microclimatic changes in 

the Southwest. Paul Schultz Martin (1963) of the Geochronology 

Laboratory, University of Arizona, has outlined 10,000 years of the 

pollen record in the Southwest. Because of the temporal and spatial 

span covered, and the general intent of the publication, Martin does 

not detail inferred climatic fluctuations in the Grasshopper region 

during Late Mogollon times. His charts (1963: 62-3) do indicate 

changes around the Mogollon Rim in percentage of Pin us, Amaranthus, 

and Chenopodiaeeac (cheno-am) pollen grains and clearly mark shifts 

in rainfall patterns to heavy summer precipitation between both A.D. 

lOOO-lUOOt and 1*00 B.C.-A.D. 1. 

James Schoenwetter (l962), working in Mogollon territory in 

East-Central Arizona, has outlined environmental changes based on 

pollen collected from archaeological sites. Under the aegis of Paul 

S. Martin of the Field Museum of Natural History Southwest Expedition 

Schoenwetter sampled living floors or stratigraphic columns of 18 

sites dating between lU20t 60 B.C. and A.D. 1375 (Schoenwetter 1962: 



178-83). Four temporal divisions are relevant to environmental 

fluctuation during the Late Mogollon period. Summarizing Schoenwetter 

(1962: 195-6) briefly: between A.D. 350 and A.D. 1000 cheno-am and 

Compositae pollen percentages suggest slight soil disturbances but 

ground moisture greater than today. Summer rainfall was likely mild 

and seldom destructive. Between A.D. 1000 and 1200, "High percent

ages of cheno-am pollen reflect meteorological conditions similar to 

those of the present" (Schoenwetter 1962: 196). About 1200-1350 

summer rainfall was heavy and often violent, but in certain areas 

standing water existed. Zea pollen percentages fluctuated consider

ably, correlating "...with the fluctuations in surface water and 

drainage conditions" (Schoenwetter 1962: 196). After 1350 the pollen 

evidence indicates heavy summer rainfall continuing until the present. 

In addition to the A.D. 1000 shift in winter-summer rainfall 

patterns, the mean annual temperature is hypothesized to have dropped, 

albeit only a few degrees. Occurring about 1300-1350 (Longacre 1966: 

96), the decrease could have sufficiently shortened the corn growing 

season to an often inadequate length. 

In summarizing the observation that environmental fluctuation 

has occurred throughout the Southwest and in East Central Arizona, I 

would emphasize recent findings of palynological and dendroclimatolo-

gical researches. The Southwest seems to be — and perhaps this is 

a reflection of the amount of scientific research completed — quite 

variable environmentally, over both time and space. East Central 

Arizona, one geographic area in which the prehistoric Mogollon lived, 



conforms to ghe general Southwestern tendency to instability of cli

mate* 

Population Aggregation 

The evidence for population aggregation into increasingly 

large masonry pueblos between A.D. 1100 and A.D. lliOO is abundant, 

if rather unquantified. The Mogollon region was not the first in 

the Southwest to realize the phenomena of village growth from pit 

house villages to large contiguous-roomed pueblos. The Anasazi of 

northern Arizona and New Mexico were abandoning pithouses during the 

Pueblo I period, A.D. 750-900. Pueblo II populations lived in small 

villages, but during Pueblo III settlement patterns and community 

size markedly changed. For example, at Chaco Canyon such large 

pueblos as Una Vida, Chetro Ketl, and Pueblo Bonito were built. 

These large, planned, multi-story towns contained hundreds of rooms 

and large numbers of people. Pueblo Bonito (Judd 195U), occupied 

between approximately A.D. 919 and 1130, contained nearly 1000 rooms 

and a number of large circular kivas. 

In the Mogollon region considerable variation is found in 

both settlement pattern and in community size. The two most detailed 

summaries are Bluhm (1957) and Longacre (l96Uh). Bluhm reviews the 

data from the Forestdale, Point of Pines, Minibres, Reserve and Upper 

Little Colorado areas. Longacre gives a more complete synthesis of 

changes for a more delimited area, the Upper Little Colorado. Ey 

A.D. 1050 villages of masonry rooms, generally contiguous, are found 

throughout most of the Mogollon region. One story pueblos consisted 



of from eight to 20 rooms (Bluhm 1957: 72) in the Forestdale area. 

In the Upper Little Colorado above-ground habitation structures were 

first built between A.D. 900 and 1100. 

In the Point of Pines area villages larger than other areas 

existed throughout the post-A.D. 1000 period. Pueblos are reported 

to range over 20 rooms in size. Arizona W:10:37 with about U0 rooms 

is termed a "medium size" pueblo (Olson 1959: 21). These Reserve 

phase sites at Point of Pines are followed, in the Tularosa phase, 

A.D. 1150-1200, by larger pueblos. Turkey Creek Pueblo (Arizona 

W:10:78), a 325 room site with "two plazas, a Great Kiva, and two 

small kivas" (Johnson 1965: 60) actually was occupied in the late 

Reserve through middle Tularosa phases, A.D. 1100-1200. 

In the Upper Little Colorado area similar processes of 

nucleation into large sites are seen. The two best known examples 

from this area are the Carter Ranch site and Broken K Pueblo (Long-

acre 196Ua, 196Ub, 1966; Hill 1965, 1967). These sites do not 

approach the size of Turkey Creek Pueblo, Carter Ranch consisting of 

approximately 39 rooms and Broken K, 96. As in other areas, these 

sites are among a very few contemporaries. Not only did communities 

become larger, but the total number of those inhabited at any one 

time diminished. Reliable data collected in the Grasshopper area 

are scanty; small sites dating between A.D. 1100 and 1250 are found, 

but only one large site (about 50 rooms) bearing pottery assignable 

to this time has been located. This site, bearing Snowflake Black-

on-white pottery, is on Cibecue Creek about two miles above the 

Cibecue Ruin, a lUth century pueblo. 



During the late 13th and the lUth centuries some areas were 

abandoned while others experienced the most significant convergence 

into large sites. The Reserve and Pine Lawn areas were not occupied 

after A.D. 1250 (Longacre 1961|b: 213). The Little Colorado Valley 

and Silver Creek Valley were, conversely, inhabited perhaps into the 

15th century. The Fourmile site exemplifies these time periods. 

Further south and west, Grasshopper and Kinishba are examples of 

pueblos of more than 500 rooms. In the immediate locale of Grass

hopper (i.e., within three to six miles) are located at least four 

contemporaneous villages of between 75 to 150 rooms. Smaller sites 

are also recorded. Still further below the Mogollon Rim the Point 

of Pines ruin itself, W:10:50, consists of more than 800 rooms (Haury 

1958s 1). Below the Mogollon Rim it is only at Point of Pines that 

we find, as opposed to rapid and complete abandonment, population 

decrease after A.D. lUOO. Here the large ruins are deserted, but 

smaller pueblos, built on the major ruins, indicate that people con

tinued to live in that environment until perhaps A.D. lk$0 (Morris 

1957; Wasley 1952). 

The observation that population concentrated into even larger 

communities between A.D. 1100 and lUOO is, I believe, supported. 

Differential Treatment of Burials 

The third observation bearing on hypotheses is that at the 

Grasshopper Ruin differential, or non-random treatment of burials is 

found. Clark (1967) describes clusters of burials (cemetery areas) 

through a study of distribution of burials and variations in mortuary 



offerings. I have (196?) described the single "richest" burial exca

vated to date and, like Clark, briefly suggest possible inferences 

concerning social correlates of high status burials. 

Clark has delimited eight clusters of burials, labeled clus

ters Q-VII. He discusses the burial proveniences, mortuary offerings, 

orientations, age and sex characteristics, and offered interpreta

tions. All of the following discussion is based on Clark's thesis. 

The several clusters are shown in Figure 5. Cluster I lies within 

test trench areas, particularly Broadside 1, next to the present 

arroyo and at the northeast of the main portion of the site. Within 

trash deposits were found 27 burials, seven males and 11 females 

being identified. Ages spanned the range from infant through elderly 

adult. Orientations were most often east-west with 16 facing east 

and four west. Five burials were oriented north-south. Although a 

considerable range of grave furnishings was recovered, ceramic arti

facts were most common. Bowls outnumbered jars two to one while 

painted wares surpassed plain wares 18 to eight. Salado Polychromes 

(excepting Tonto Polychrome) were most numerous, but one burial con

tained four Cibecue Polychrome vessels. Males and females, young and 

old, were all associated with grave goodsj on the other hand all these 

categories within Cluster I were found without any offerings (Clark 

1967: 12-13, 18). 

Cluster II consists of six burials all located beneath the 

floor of Room 3 in the southern end of the East Unit. All interments 

were sub-adults under the age of approximately seven, orientations 
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were east-west, and 110 facing pattern existed. Only two individuals 

had associated grave goods. One burial contained two Plainware jars; 

the other had only a large Grasshopper Black-on-red bowl sherd (Clark 

1967: 20). 

Cluster III, at the southerly portion of the main block of 

rooms in the East Unit, results from excavation of rooms, 2, k, 8, 

10, and 15o All 12 skeletons were located between 15 and 50 cm. 

below room floors, and 75 percent were immature specimens. Precise 

dating of individual burials seems difficult. Interment may both 

pre- and post-date room construction. The children were buried with 

very few goods; two adults retained the bulk of pottery and non-

ceramic offerings. Orientations were not consistently either east-

west or north-south (Clark 1967 : 2U). 

Cluster IV is another set resulting from, in part, accidents 

of excavation. All six burials were located in the process of exca

vating Room 5 to sterile soil. Age, sex, and orientation data evi

denced no pattern. Probably this is accounted for by the strati-

graphic history of the locale. Prior to the construction of Room 5, 

trash began accumulating, the ground was an occupation surface 

complete with an outdoor hearth. In addition, a burial (6l) was set 

into the sterile soil. Burial 58 predates room construction, being 

deposited in the trash layer (Clark 1967: 29, 30). 

Three unclassified burials compose Cluster 0. Two were in 

trash beneath a set of large masonry pit ovens (Thompson and Longacre 

1966). Grave goods from Burial 26 included only a shell pendant and 



one Redware bowl. The third unclassified burial (6) was discovered 

in trenching operations 10 m. north of Room 5, and contained one Gila 

Polychrome bowl (Clark 1967 s 33). 

Cluster V encompasses the 120 burials removed from the Great 

Kiva area. These burials were located beneath both the Great Kiva 

floor and floors of surrounding rooms. Temporal placement of Cluster 

7 is not precisely controlled; many burials certainly predate con

struction of the Great Kiva. Stratigraphic evidence such as placement 

of kiva features, postholes, and masonry walls verify this statement. 

Clark suggests that while be cannot place the Great Kiva construction 

within the over-all building sequence, many Cluster V burials were 

interred prior to the construction of rooms immediately surrounding 

the kiva. However, "only 12 burials...could definitely be classified 

as having been interred prior to the construction of the units under 

which they lie..." (Clark 1967: 36). A total of 120 burials comprises 

Cluster V; all ages and both sexes are included, with extended supine 

positions dominant. Clark notes an unusually high percentage of 

young, and twice as many adult females as males. He states (Clark 

1967: 36) that a .001 probability exists of such a ratio being due 

to chance. Cluster V, in addition to these anomalies, is singular 

in wealth of mortuary furnishings. Seventeen burials "...are rather 

conspicuously better endowed than the rest. Twelve of these...were 

found beneath the floor of the Great Kiva" (Clark 1967: 1*6). Adults 

numbered nine (five female, four male), young children, three. Sub-

floor excavation of Rooms 12, 20, 21, and 22, all surrounding the 



Great Kiva, exposed four more rich burials. While several burials in 

Cluster 7 lacked mortuary offerings, most contained a wide range of 

goods. Besides pottery, stone items were abundant, shell artifacts 

were common, and bone tools frequent. Pinto-Gila Polychrome vessels 

were most frequent of ceramic types, followed by Cibecue Polychrome, 

Fourmile Polychrome, and Cedar Creek Polychrome. Pinedale Black-on-

white vessels were found only in Cluster V, with only one occurrence 

of Pinedale Polychrome recorded in another cluster. 

"...the average Cluster V burial contains two vessels whereas 

the burials in the other clusters average less than one pot (.81i) 

each" (Clark 1967: 87). Turquoise, pigments, projectile points, bone 

awls, and shell bracelets were common furnishings. In short, Cluster 

V is, in terms of abundance of mortuary furnishings, decidedly 

different from other clusters. 

Clusters VI and VII together account for 25 burials. These 

are located in test trenches in the plaza (Cluster VI) south of the 

main ruin beneath an alluvial flat. In Cluster VI burials were not 

well furnished; in VII Burial 8l was richly endowed. The sample, all 

adults, is too small to suggest that Cluster VII does not belong in 

a class with all but Cluster V. 

Clark's interpretations do not need discussion herej he does 

appear to have substantiated the subjective observation that clusters 

of burials based on provenience and quantity of grave goods are iso-

latable. Cluster V is definitely a set of burials that consistently 

contains a large amount of these goods. 



CHAPTER £ 

HYPOTHESIS ONE: INCREASE IN NEED FOR EFFICIENT 

EXPLOITATION OF ENERGY 

Efficiency 

When a population is not in equilibrium, and when it is not 

acquiring and distributing sufficient food to its members but still 

not over-exploiting resources, the population must either modify its 

density or modify the adaptation that had once been in equilibrium. 

For example, those hunter-gatherers exploiting gregarious mega-fauna 

and wide plant products around 10,000 B.C. in the American Southwest 

were forced to readapt. Possible alternatives were to lower the 

population density or to modify their technological, social, and 

probably ideological adaptation after extinction of the mammoth and 

large bison. 

That cultural systems are indeed "systems" composed of sets 

of subsystems (at least at one level of abstraction) seems accepted 

by anthropologists. That population size is subject to the same in

fluences as sub-human populations is also increasingly accepted. 

The concept of equilibrium as used by ecologists follows, as does 

efficiency. Efficiency as a component of population density main

tenance and adjustment is less accepted, or at least has less often 

been utilized by anthropologists. I suspect this is a reaction to 

the incorrect idea that any culture may operate at maximum efficiency. 
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Such a notion would have it that any group of people strive to produce 

as much food as possible, piling up surplus to support leisure time, 

specialization, and population growth. Cameiro (1968) demonstrates 

the falsity of the notion with data collected among the Kuikuru of 

South America. These swidden horticulturalists maintain a stable 

population density while neither fully exploiting arable land (culti

vated or uncultivated) nor utilizing the surplus food grown. The 

Kuikuru adaptation is at present close to a state of equilibrium. 

The efficiency with which they acquire foodstuff is sufficient for 

all present needs. 

Bartholemew and Birdsell (1953: U87) offer a law that "On a 

long term basis the mean population of a species is in equilibrium 

with the trophic levels both above it and below it as well with the 

total limiting effects of the environment." Looking at specific 

populations, including a population of Homo sapiens, one observes 

that equilibrium is not neatly and precisely stable, but fluctuates, 

seeming always only approximating a mean. 

Efficiency is best described in adaptive terms. Selective 

pressures on an ongoing cultural system may force quantitatively 

greater extraction of energy units per capita. Wild animals and plant 

resources may have to be more carefully grazed to ensure manimal 

wastage and continuance of supply; land may have to be fallowed in a 

regular fashion whereas previously deteriorated fields could be dis

regarded by the mechanism of population movement. Increased effi

ciency may be attempted through technological, social, and 



ideological means: adoption of irrigation, new integrative ties, or 

ritual supports for authority. 

Efficiency is, then, the adequacy with which the total cul

tural system extracts food from the environment. The Late Mogollon, 

it is hypothesized, needed to increase the efficiency and effective

ness of food production, allocation, distribution, and consumption. 

The suggested and testable reasons for the need are as follows: (1) 

food resources may have become increasingly scarce, (2) the quantity 

of arable land may have contracted, resulting in less acreage per 

person than existed before A.D. 1000 or even A.D. 1275, and (3) soil 

conditions may have reduced productivity per acre in both quality 

and quantity. 

Climatic conditions may have, as Hill (1965) suggests for 

Broken K, made horticulture precarious. Nor were domesticates the 

only foods that may have been subject to change. Hill (1965) states 

that the occupants of Broken K were reduced to eating cottontail 

rabbit meat because the larger game fled the changing habitat or died 

out. This is a reasonable prediction for the environment below the 

Mogollon Rim. Perhaps more probable is that due to either total 

human population growth or to over-kill (or both) of game animals, 

the edible fauna became insignificant as food. Most'likely is the 

reduction of game numbers to such a level that there was no use in 

hunting. Perhaps the game was even driven out of the Mogollon country 

or reduced to a density below sufficient size to maintain breeding. 

All animal populations must retain a minimum population density or 



cessation of breeding and reproduction results. Hickerscn (196;?) 

details a case where warring Dakota and Chippewa fought over but ex

ploited the forest zone rich with white-tail deer. After a treaty 

the two tribes hunted peacefully but so over-killed the deer that none 

were left. Starvation ensued among both tribes. A restoration of 

warfare permitted the deer population to recoup its losses. Presum

ably the Indians regained their losses and achieved a new state of 

equilibrium. We see here a case of two populations of humans and 

one of deer living in equilibrium, the Indians removing surplus deer 

and ensuring a healthy, well-fed herd. Surplus Dakota and Chippewa 

were at the same time removed through sporadic raiding and ambushing 

in the forest zone. The disequilibrium which followed the treaty was 

met by "negative feedback" (Plannery 1968) and equilibrium restored. 

I cannot suggest that equilibrium was ever again achieved if an 

over-kill occurred around Grasshopper, but I do propose that efforts 

to extract, with maximum efficiency, all available energy from 

diminishing resources was made. 

The hypothesized development of an economic redistribution 

system may have been the attempted change. The results of the tests 

outlined in this chapter should reveal the possibility of a more 

productive adaptation. 

Another need for increased efficiency possibly results from 

the sheer size of Grasshopper and the unusual numbers of people living 

in proximity. The freedom to cultivate land when, where, and how one 

desired while living among only members of one's extended family 
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surely had to be modified, especially if the welfare of the entire 

population was at stake. When formerly independent groups of people 

came together at Grasshopper (if they actually did) new integrative 

mechanisms were needed to ensure minimal dissention and adequate 

economic cooperation. Religious sodalities, clans, or an authori

tarian economic system could have been the integrative devices adopted. 

Disputes over land ownership and use-rights, dying out of 

heirs to lands and goods, and turmoil due the many potential disputes 

over goods all demand adjustments. Under adverse ecological condi

tions, careful marshalling of resources could occur. The process 

of convergence of large groups of people upon one ongoing community 

would unquestionably require modification of the economic system to 

accommodate the immigrants. 

A last and likely reason for adjustments to increased effi

ciency is the possibility that certain pressures were removed from 

the Mogollon populations below the Rim and population spiraled upward. 

After far overshooting the new population ceiling, new pressures began 

to cut the numbers back down to optimum density. While the various 

pressures can only be guessed at, the model is reasonable in the light 

of ecology of population dynamics. A brief example illustrates the 

idea. It is drawn from Boughey (1968: 60-1) who utilized Allee and 

others (191*9): around A.D. 1900 the deer population of the Kaibab 

Plateau to the north of the Mogollon Rim numbered about 1*000. Between 

1907 and 1923, 67U mountain lion are known to have been killed, while 

3000 coyote and 11 wolves were removed. Between 1923 and 1939, U388 



additional coyotes were killed, as were ll|2 mountain lion. With the 

pressures of predation gone, the deer population is estimated to have 

totaled in 1923 some 100,000. Two winters reduced this total by 60 

percent; by 1939, 10,000 deer remained in an environment with a 

carrying capacity of 30,000. 

In developing the analogous model, I see environmental change 

as one source of pressure removal. It is conceivable that climatic 

fluctuations occurring in the American Southwest resulted in tempo

rarily improving the conditions favorable to horticulture between the 

Mogollon Rim and the Black River (Fig. 1). The human populations 

responded to this opportunity by internal growth and by emigration 

from the north and east. Between A.D. 1100 and 1350 large pueblos 

appeared throughout the broken Mogollon uplands, only to suffer 

disastrous reduction as pressures built up. The analogy fails when 

correlation is demanded between the final Kaibab deer population and 

the Mogollon population at A.D. lî O. This is of no great concernj 

this specific case could involve more variables than a typical animal 

population, since, as culture increases in complexity, segregation of 

ecological and cultural factors may become increasingly difficult. 

In any case, the Mogollon population received such debilitation pres

sures that no possible increase in efficiency could stave off either 

extinction or abandonment. 

Ranking and Redistribution 

Ranking and redistribution as social systems are co-terminus 

and co-existing phenomena. Ranking is the organization of the 



statuses in a society into a hierarchical arrangement, with access to 

positions largely ascribed. Redistribution is the collection and re

allocation of basic food and luxury resources by a redistributor, 

chief, headman, or priest. Ranking is a basic part of economic redis

tribution systems. Redistribution systems, since they supersede and 

supplement egalitarian reciprocal exchange of goods, necessitate 

authority allocation systems that are capable of organizing and carry

ing through the tasks of redistribution of resources. The tasks in

clude control of the raw materials of food production, of lands and 

wild resources, of processing food and the division thereafter. In 

addition, the social mechanisms and ritual supports of redistribution 

must be managed. Within cultures such as the simpler hunter-

gatherers, horticulturalists (Kung, Apache, Hopi) that are egalitarian 

and use reciprocity as the form of exchange, leadership can be diffuse 

and positions of influence filled by personal achievement. When popu

lation is high, (whatever the pressures that produced increased den

sity) efficient organization of the economy necessitates formal 

structures that guide manipulation of goods. Ranked society, with 

its many varieties, becomes that means of control. Surplus of food, 

often pictured as the output of super-provident environment and 

described as simply lying about waiting for someone to assume the 

role of redistributor, has little to do with the necessity for ranking 

or redistribution. Ethnographic data increasingly suggest that the 

numbers of a population produce that which is needed for maintenance 

of the basic social unit plus that needed for long term community 



maintenance (Lee and Devore 1968). The mechanisms to achieve the 

latter are those several aspects of redistribution. 

The generalizations of Service (1962), Fried (196?), and 

Sahlins (19J>8) provide part of the basis for the designing of alter

native models of the redistributing and reciprocating society. Ser

vice's and Fried's idealized outline of the cultures at varying 

"levels" or organization is a framework to which data from specific 

ethnographic situations can be attached. In this work Northwest 

Coast cultures and the Western Pueblo cultures are used to make the 

descriptions of ranking and redistribution and of egalitarian society 

more applicable to the Grasshopper situation. 

Service (1962) is interested in describing levels of the evo

lution of culture as seen by increased complexity of social integra

tion. He delimits the levels called "Band," "Tribe," "Chiefdom," and 

"Archaic State." The tribe is any egalitarian society, with a re

ciprocal exchange system, and with social integration achieved, in 

part, by sodalities. Sodalities may be ideological organizations, 

clans, or any type of voluntary association. The Hopi and Zuni would 

be assigned to the "tribal" level. 

The Chiefdom has social ranking and redistribution as a means 

of adequately integrating people into a cohesive, cooperating whole. 

The characteristics of a chiefdom may be summarized as follows: 

A chiefdom is largely familistic but is not egalitarian; 
it has no government but does have authority and contral-
ized direction; there is no private property in resources 
or entrepreneurial market commerce, yet there is unequal 
control over goods and production; there are rank differ
ences but no clear socioeconomic or political classes 
(Service 1962; 173). 



The term chiefdom denotes the dominant characteristic of the highly 

ranked leader termed "chief." Redistribution, as opposed to minor 

trading of goods is a result of increased sedentism and of environ

mental diversity (heterogeneity or numerous microevnironmental niches). 

These factors, Service believes, force movement of basic resources 

between and among communities. Effective exchange necessitates leader

ship of sufficient power. Besides the specialization of villages 

within varying microenvironments, it is argued that (Service 1962; 

llifOj "...the pooling of individual skills in larger scale cooperative 

productive endeavors" is a contributory factor in the development of 

redistribution. 

Redistribution is considered only as an aspect of ranked 

society, though an important one. "In rank society the major process 

of economic integration is redistribution, in which there is a charac

teristic flow of goods into and out of a finite center" (Fried 196.?: 

117, emphasis mine). Fried (1968: 117) continues: 

It is significant that the care of redistribution (or 
pooling) lies less in the spectacular exchange displays, 
such as the frequently misrepresented potlatch, than in 
the basic daily relationship between a community and its 
productive capital. Of great importance is the fact that 
redistribution has its focus at the level of the village 
or even larger organizational unit. 

Ranking may be the result of need for resource handling and 

control. This need might result from scarcity or abundance of food

stuffs. Ranking, in some cases (Kwakiutl, Salish), meets the need by 

being a locus of authority that controls acquisition, storage, and 

distribution of good and other goods. The highly ranked leaders will 



have varying amounts of authority and of special treatment (Sahlins 

1958). 

Both Fried and Service place too much emphasis on surplus as 

a pressure selecting for both redistribution and the ranked authority 

controlling the system. Surplus does not seem to me to be the prime 

mover but one variable along with population growth and its inhibiting 

pressures, ecological factors such as seasonality of abundant food 

resources, and microenvironmental diversity. Recent research has 

shown most cultures not undergoing severe change or experiencing un

due pressure generally have more than sufficient food. A surplus 

would be accumulated readily but no need to do so is perceived 

(Carneiro 1968; Turnbull 1965j Lee 1965; Lee and Devore 1968). 

No evidence exists yet for demonstrating the abundance of 

foodstuffs at Grasshopper. We cannot, therefore, assert that the 

size and possible complexity of the village is a result of abundance 

or scarcity of basic energy resources. It is plausible, and even

tually testable, that the main thrust of readaptive efforts were a 

response to diminishing resources. I suggest that the ethnographic 

record provides an insight into one possible alternative. This 

alternative is a redistribution system developing in response to the 

need for adequate manipulation of food. 



CHAPTER 6 

HYPOTHESIS ONE: THE RANKED, REDISTRIBUTIONAL 

SOCIETY MODEL 

The Northwest Coast Cultures 

Three cultures are described in order to illustrate the form 

and function ranking and redistribution and to provide further basis 

for construction of a general model for the Grasshopper research. 

These cultures are the Coast Salisb, Kwakiutl and Tlingit Indians of 

the Northwestern Goast of North America (Drucker 1951, 1955j Piddocke 

1965; Suttles I960, 1962, 1968; Vayda 1961). Not all materials extant 

or all that I researched are referenced since recent work of an "eco

logical" approach is most relevant to my purposes. It is most 

important that the need for a certain efficiency of adaptation among 

these tribes be pointed out. That ranking and redistribution systems 

co-vary with ecological parameters is discussed. 

The Northwest Coast cultures furnish one of the best descrip

tions of the nature of ranking and redistribution. Because of recent 

work by so-called "ecological anthropologists," these cultures, 

especially the Coast Salish and the Kwakiutl, provide both the spe

cific ethnographic clarifications needed to support ray general 

theoretical discussion. Also available is a model for the hypothe

sized Grasshopper system (see especially Suttles I960, 1962, 1968; and 

Piddocke 1965). 
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The Coast Salish are a society of hunters-gatherers inhabiting 

a small section of the Northwest Coast of North America. This section 

encompassed the Puget Sound area, the Georgia Strait, and the Strait 

of Juan de Fuca. The bulk of Suttle's information concerns groups on 

the southern portion of Vancouver Island, on the mainland opposite 

the island, and along the Lower Fraser River. Like all other North

west Coastal tribes, the Coast Salish have been until recently viewed 

as living in a superabundant environment of temperate climate and 

more wild plant and animal foods than could be harvested. Their com

plex social ranking system and potlatch were ascribed to the desire 

to gain prestige and to reinforce high status. These aims were 

achieved by a separate prestige economy that moved the surplus foods 

into channels that enhanced the chiefly positions and selected against 

social mobility. 

The major breakthrough, or shift in.research concerns, that 

makes the Coast Salish data useful was the change from interest in 

social systems per se to an ecological approach. This approach uti

lizes the concept of adaptation as central. It forces the anthro

pologist to look at the several subsystems of a culture as adapting 

mechanisms connected with the natural components of the total eco

system and with the parameters of impinging cultures. By questioning 

the adaptive value of social ranking, village organization, and the 

several exchange institutions, Suttles, Vayda, and Piddocke have 

shown that food resources are not always available. They also out

lined the cultural adaptations to fluctuations of food supplies. 



The Northwest Coast is not a single environmental zone, nor 

can it be most profitably viewed as a homogeneous culture area. 

Terrestrial biotic areas number 13 and marine biotic areas two in 

British Columbia (Suttles 1962: 526). The Salish that I am concerned 

with occupy the "Gulf Islands Biotic Area" in Vancouver Island and 

the "Puget Sound Lowlands Biotic Area" on the mainland. In the former 

area rainfall is far less per year than in the latter; floral cover 

varies with rainfall. Trees are less dense with fewer conifers than 

to the east or on the western coast of Vancouver Island. The Puget 

Sound Biotic area is densely covered with fir, spruce, hemlock, and 

cedar with occasional maple and birch. 

Variety, diversity, seasonal fluctuations in quantity, and 

yearly variation characterize floral and faunal resources, particu

larly the anadromous fish populations. The four characteristics may 

be described as follows (Suttles 1962). Floral resources counted 

some 20 species of fruit and berry producers and perhaps a dozen root 

and bulb bearers. Various mollusks and crustaceans were exploited, 

as were over 20 species of fish. Fish ranged from salmon and trout 

to the huge sturgeon. Waterfowl and upland gamebirds were caught, 

although mammals likely constituted a larger proportion of the meat 

acquired. Deer, elk, and sea mammals were supplemented with mountain 

goat and lesser mammals in addition to fur-bearing animals. According 

to Suttles (1962: 527) "The occurrence and abundance of these plants 

and animals varied greatly from place to place depending on such 

general factors as precipitation, altitude, and salinity of water 



and on many other particular factors as well.™ Berries were quite 

differentially located, often in relation to forest fire burns. The 

coastline ranged from sandy beaches and bays to rock cliffs rising 

from deep water. As a result the coastal resources varied markedly# 

For example: 

The halibut is found on banks of more than thirty fathoms; 
the lingcod and rockfish may be seen in shallow water off 
rocky shoresj flounder prefer sandy bays near river mouths. 
Herring spawn in beds of eelgrass.... The habits of the 
five species of salmon especially limited the places where 
they could be taken (Suttles 1962: 527-8). 

To complicate the locational variance, most foods could be harvested 

only during a short time span; bulbs, roots, berries were seasonal. 

Salmon were available only while they migrated to spawning territories. 

The fluctuations from year to year was not often predictable. Sockeye 

and pink salmon runs were most variable, even though every fourth year 

massive numbers were completing a cycle and making the spawning mi

gration. 

Numerous other variations in the spatial and temporal fluctu

ation of floral and faunal foods are known to have existed. The above 

outline, however, substantiates that the environment was not always 

provident to all groups of people. Inter-community communicative 

ties existed to structure the flow of economic goods from village to 

village as was necessary. Should one or more groups or locales ex

perience adverse subsistence conditions, mechanisms were operant that 

would negate the possibility of starvation. 

The Coast Salish maintained communities consisting of ranked, 

bilateral kin groups, generally in patrilocal exogamous units. 
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Villages could and sometimes did include more than one kin group. 

Three ranks existed — high, low, and slave. The high rank 

was numerically the largest, the slave status smallest, Slaves lived 

with their owners, performing drudgery and basic food collecting 

tasks. The low rank did not live in high status homes but placed 

their houses in a segregated section of the village. These lowly 

people were those who owned no resource collection rights such as 

fishing status or who had inherited neither crests nor privileges. 

Marriages were determined by rank, being generally between people of 

like social positions in different communities. Wedding exchanges 

of goods set up the basic mechanism of inter-village exchange. 

Wealth — blankets, bracelets, canoes, and other non-perishables 

were exchanged for food, and conversely, between affinally related 

kin groups. 

High status within the dominant group was the result of both 

inheritance and exchange of food. A man could gain wealth by pro

viding his affines with food. Food given him by these affines and 

then parceled out to the members of his local kin group meant greater 

prestige at home. Sharing inherited fishing locations or netting 

equipment tended to raise one's status. It seems that seniority 

within the kin group permitted or demanded that the head of the group 

controlled the inherited advantages and directed much exchange. 

Owners of sites or technological items directed food production, thus 

gaining prestige and power. The person who successfully organized 

food production, including amassing reserves for exchange was also 



able to withdraw selected individuals from energy acquisition activi

ties to manufacture luxury items. The kin group was then able to 

handle food for other group's wealth, to stockpile wealth for the 

inevitable "rainy day" of scarcity, and to slowly build up potlatching 

goods. Any reinforcement of status that was achieved was secondary 

in that such supported the function of the system — redistribution. 

The potlatch, instead of merely being a competition for pres

tige and validation of status, was a redistribution mechanism that 

supplemented and negated the inadequacies of affinal exchange. It 

is likely that in the exchange of food and wealth inequalities would 

arise. Should one village or cluster of villages have a long stretch 

of bad luck in providence of food, all their wealth would soon be 

traded away. Starvation would result and the village that had accumu

lated the wealth would find that devaluation had set in. Their wealth 

would no longer be valuable. But among the Coast Salish and other 

potlatching tribes wealth was not as desirable as prestige. Prestige 

was acquired, in part, by giving away wealth. The chief or highest 

ranking leader of a kin group redistributed the wealth of his commu

nity, both self-produced and that acquired from affines, to precisely 

those affines who had "bought" the food. Wealth went back to the 

needy communities, enabling them to continue the process. Of course, 

potlatching distributed goods to other than needy villages, but this 

provided a sounder economic insurance system. In addition, the suc

cessful potlatching unit shared the prestige of its leader and 

attracted more people to the village, people who by their work helped 

build up the supply of food and wealth. 
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Suttles (I960) looking at the total socioeconomic system, be

lieves that the most important aspect of the potlatch was in the re

distribution of wealth, which permitted more efficient utilization 

of a fluctuating ecosystem. The potlatch was part of a larger socio

economic system that enabled the whole social network, consisting of 

a number of communities, to maintain a high level of food production 

and to equalize its food consumption both within and among communi

ties (Suttles I960: 30k)m 

The Kwakuitl redistribution system has sharp similarities and 

crucial differences. The "Coast Forest Biotic Area" (Suttles 1962: 

530) varies from others in rainfall and tree cover and has a less 

micro-environmental variety, hence has variety in floral and faunal 

foods. Bulbs and berries are less common. The carrying capacity of 

deer is much smaller in heavy conifer forest with its paucity of 

undergrowth. The coastline lacks the diversity of form advantageous 

to multiple aquatic resources although sea lions are located princi

pally in Kwakiutl and Haida territory. Suttles (1962) and Drucker 

(1951) both suggest that open water fishing was often hazardous due 

to foul weather. Centrally located between the Coast Salish and the 

matrilineal Tsimshian, Haida, and Tlingit, the Kwakiutl retained the 

bilateral kindred and its consequent choice of association and status 

ascription, and patrilocal residence. The Kwakiutl society approached 

the Northern Groups in rigidity, however. Although social mobility 

was possible (via the bilateral descent) the ownership of resources 

was more confined to the senior kin group members. Also "... individuals 
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and groups ̂ were7 ranked in an implicit numerical order, the principle 

of 'seriation'" (Suttles 1962: 533)* The kin group was a named, 

localized unit, called the numaym. Numaym ancestors were traced back 

to a mythological founder. The chief was the person most closely 

related geneologically to this founder. The numaym was a "collection 

of ranked positions, their incumbants, and persons related to these 

incumbants" (Piddocke 1965: 2f?2). Three ranks existed: the nobles, 

commoners, and slaves. This division was more carefully made than 

among the Coast Salish, although slaves were not often poorly treated. 

Fewer but more concentrated natural resources may be the 

selecting forces for the increased rigidity of ownership and the 

ranking. Precise allocation of resources would seem more advantageous 

in a redistributional system, conflict being reduced and formal ties 

between communities being more firmly bound, once made. The ranking 

or seriation was extended from an intra«ommunity structuring device 

to one that defined the relations between separate villages. Affinal 

exchange was partially replaced by a system of redistribution between 

non-equalsj exchange between affines did somewhat aid accumulation 

of potlatch wealth. The potlatch and rigid ranking among the Kwakiutl 

seems to have favored community solidarity and intra-community flow 

of food and wealth. Individuals did not take food wealth to affines 

in other villages to the extent that such was done among the Coast 

Salish, Under chiefly direction the entire community tended to handle 

surplus. Food would be given en mass to another group and wealth 

received. This wealth was, as among the Coast Salish, then converted 



to prestige through the potlatch. The numaym was the unit that gave 

potlatch, but very explicitly through the chief and to another chief. 

The receiving chiefs distributed materials within their numaym. The 

desire for prestige and status rivalry between chiefs directly moti

vated and so indirectly motivated the people to continue the system 

of exchange and the continuation of these practices ensured the sur

vival of the population (Piddocke 1965: 2U5). 

Further north, among the Haida, Tlingit and Tsimshian, mati-

lineal descent groups replaced bilateral groups. The potlatch 

continued as before, but concentration of economic resources favored 

their exploitation by a corporate group. With control of the concen

trated goods vested in few people, high ranking individuals in 

separate villages tended to intermarry, reinforcing alliances between 

descent groups, alliances with adaptive advantage through economic 

exchange. Villages were generally single lineage units, with large 

lineages dividing into separately housed sub-lineages (Driver 1955). 

Among all the Northwest Coast tribes, various means of eco

nomic exchange existed. Most important was the potlatch, which over

arched consanguineal and affinal ties, providing a means of equalizing 

any undesired imbalance in the accumulation of wealth or scarcity of 

food by two or more communities. Food, which was differentially 

available to individual villages, could be acquired in times of 

scarcity by trading wealth to a food-rich group. The potlatch system 

redistributed wealth and food, thereby returning wealth to impover

ished groups so that more food could be "bought." The adaptive 



advantage of this scheme is certain, since any community that enjoyed 

success (food, wealth, and prestige) could be struck down by adverse 

ecological conditions and be forced to start buying food. By one 

village potlatching wealth away, all could eat and survival of the 

system was ensured. In turns of efficiency, or "need" to be maxi

mally efficient in adaptation to environment, the potlatch and related 

institutions enabled the Northwest Coast tribes to achieve dynamic 

equilibrium in their cultural systems. Equilibrium was also achieved 

between the cultural system of any one population, the natural system, 

and neighboring cultural systems. 

The Grasshopper Model 

The Northwest Coast information provides a logical skeleton 

from which to build a model, the implications of which can be tested, 

for the Late Mogollon culture at the Grasshopper pueblo. I will not 

suggest that I expect to indicate the existence of Mogollon potlatch, 

nor will I argue that I can discern archaeologically (at this time) 

exchange between affinally related kin groups, matrilineal descent 

groups, or even between chiefs. I do argue that a model can be built 

that hypothetically views Late Mogollon readaptive efforts as meeting 

increased needs for more efficient acquisition of energy resources. 

The development of ranking and redistribution are plausible changes 

in the cultural system that could begin to meet this need. The Coast 

Salish-Kwakuitl-Tlingit systems exemplify the point that ranking and 

redistributive systems adapt populations of men to fluctuating provi

dence of economic goods. The systems function to integrate on the 



intra- and inter-community levels and provide an authority allocation 

system capable of managing both economic variables and considerable 

numbers of people. 

Whether or not the climatic conditions of the Grasshopper 

region between A.D. 1275 and lUOO were changing and unstable may 

neither negate nor verify the need of the cultural system to readapt 

through experimentation in ranking and redistribution. The single 

variable of increase in localized population density, an archaeolo

gical "fact," may have provided a sufficient pressure. I hypothesize 

that multiple pressures were selecting for readaptation, however. 

The particulars may vary, depending on the course of population 

aggregation and growth. 

As pressures mounted, however, an introduction of highly 

ranked statuses occurred (in this model) at Grasshopper. A number 

of possible forms are suggested. Treating the community first as a 

closed system, bilateral descent groups may have ramified, producing 

a weak internal ranking with leadership vested in that person closely 

related to a mythical or real ancestor. Several kin groups probably 
/ 

existed at Grasshopper, with ranking likely. This is essentially a 

Coast Salish model, but in a large Mogollon village a single kin 

group occupancy is doubtful. To compensate for the factionalistic 

tendencies of weakly united kin groups a dual division is possible. 

Leadership would alternate between the two divisions, not unlike 

Tanoan pueblos in New Mexico (Eggan 1950j Dozier i960) except in re

cruitment. Another alternative is a ramage model. "A ramage...is a 
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nonexogamous, internally stratified, unilineal — in Polynesia, matri-

lineal — descent group. Distance from the senior line of descent 

from the common ancestor is the criterion of stratification1.' (Sahlins 

1958: 1U0). 

If the population at Grasshopper in the early years of the 

pueblo was matrilineally organized, internal ranking of lineages and 

their ranking relative to one another would be a plausible adaptation. 

Which alternative — lineal or bilateral organization — existed may 

have depended on external factors. Grasshopper was not a closed 

system; communication among near and far contemporaries is very 

probable. The many pueblos inhabited in the lUth century and located 

close to Grasshopper may each have been economically autonomous and 

any ranking existing functioned only to control the local population. 

This is doubtful, however. Given the possible population density per 

square mile, the amount of arable land, and the fact that wild ani

mals were hunted, territorial boundaries had to be adjudicated, con

flict controlled, and game resources somewhat sensibly harvested. 

Ify model, moreover, states the possibility of an inter-village 

economic exchange system redistributing food goods, trading (perhaps) 

specialties of certain pueblos, and providing an insurance system 

roughly comparable to the potlatch effect. In the latter example, 

environmental fluctuations may have been such that villages were 

differentially affected; stored surplus could be transferred from 

redistributive centers (within each pueblo) to the pueblos experiencing 

unusual scarcity. If different pueblos, in addition, were able to 



specialize to a small degree in some basic resources, food or techno

logical, this economic insurance system would be reinforced by regular 

inter-community trade. That nonbasics such as exotic ceramics may 

have motfed with the basics and could have been a sociological or 

ideological "cover" is an interesting idea but should not camouflage 

the trade of energy essentials. For example, today maguey (mescal) 

is found only in selected areas. According to an Apache informant, 

this important plant is most abundant in the locale of the Hogollon 

pueblo named the Blue House Mountain ruin (Arizona V:2:13). If maguey 

was similarly located around A.D. 1300, the Mogollon at the pueblo 

may have harvested or even grown the plant, processed it, and traded 

it, either in times of scarcity or in a seasonal basis. Similarly, 

the ruin at Ruins Tank (Arizona V:2:7) is in the heart of a chert 

quarry area. I have observed that chert in all stages of processing 

is much more abundant on the surface of this ruin than is the case 

for other sites, including Grasshopper. Semi-manufactured tools may 

have moved from this community to others, any number of goods being 

received in return. Even if the economic insurance hypothesis is 

negated, a trade system controlled by village chiefs is possible. 

The center of the ranking-redistribution system at Grasshopper 

might be the Plaza-Great Kiva complex. Since ritual and indeed most 

aspects of an ideological system may reinforce and reflect the eco

nomic adaptation of a culture, including the social organization, 

this architectural complex could be the focus for economic activity. 



I assume that the Great Kiva-Plaza phenomenon is of ritual and high 

status significance. The highly ranked leaders may well have been 

chief priests; the secular and ritual leaders are often one and the 

same in ranked societies. 



CHAPTER 7 

HYPOTHESIS ONE: DISCUSSION OF TEST 

IMPLICATIONS 

Environmental Variables 

Need for increasingly efficient exploitation of energy re

sources will be stimulated by the disequilibrium of an adaptation to 

a given set of conditions# This disequilibrium would be suggested 

by the carrying capacity of the human population being overstepped 

and by resource deteriorations. Readaptive steps taken by a culture 

to such a situation would be consonant with the selective pressures. 

My view of the nature of culture permits, if not suggests, this test 

implication. Restated, culture tends toward dynamic equilibrium, 

adjusting to upsetting pressures by a systematic, stability-seeking 

procedure. The equilibrium suggested is more analogous to a cyber

netic model than the more diffuse but less flexible concept of 

Malinowski (19UU). 

These ecological test implications can only undergo prelimi

nary examination at the present time. Rather complete environmental 

data are needed to control precisely the Grasshopper conditions. 

Pollen analyses are necessary to chart changes in percentages of non-

arboreal and aboreal pollens. Pollen composition over time may be 

one of the best indices of environmental pressures. The kinds of 
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pollen found in archaeological contexts tend to indicate economically 

exploited plants and temporal variation in cultural selection of 

foodstuffs. Pollen analyses comparable to Hill (1965) and Hill and 

Hevly (1968) have not been possible yet for the Grasshopper Ruin. 

The faunal remains, also important data bearing on changes in game 

exploitation, ecosystem change, and organizational aspects of the 

economic system are now being analyzed by Stanley Olsen of Florida 

State University, Results are not available. The small sample of 

the tree-ring specimens collected to date is unreliable for making 

climatological inferences. Once a large sample of archaeological 

units is completed and the process of pueblo growth outlined, the 

tree-ring information will be more useful. 

Knowledge of the present environment should provide an evalu

ative base by which the range of possibilities of environmental in

fluences are explicable. The carrying capacity of the land for food 

animals can be estimated and the effects of varying densities of human 

predators on the game populations grossly described. For example, the 

reaction of a population of deer to over-kill can be suggested. The 

range of wild plant foods and their maximum continual yield is per

haps estimable. In short, the likelihood of the human population 

overstepping its own carrying capacity may perhaps be evaluated. If 

the particular cultural system extant between A.D. 1200-1U00 was con

stantly attempting to stay below carrying capacity through technolo

gical social, or ideological means, we should be able to pinpoint 

the ecological variables involved. Resource deterioration cannot be 

proved at present, but its degree of likelihood is inferred. 



The Redistribution System 

A redistribution system may be evidenced bys 

1. Concentration of economic goods in a high status area and in 

large storage facilities# 

2. Concentration of social and/or ideological artifactual mani

festation of authority over redistribution of goods: therefore, as 

distance increased from a high status area participation in economic 

and ideological wealth decreased. This may be measurable by quanti

fication of said wealth. Burial goods are excluded from the test. 

3. The material residues of cultural unit activities should 

indicate unit size surpassing that expected of the cooperating family. 

The activities may cover several aspects of energy acquisition — 

food production, collection, processing, storage, and redistribution. 

The first prediction, concentration of economic goods, is 

based on the tendency of chiefs in ranked societies to surround them

selves rather visibly with redistributional goods. The various food

stuffs, technological materials, and trade items are often held in 

central storage centers close to the chief's residence and in large 

facilities non-randomly placed in the community. Not all "chiefdoms" 

do store all goods that will be redistributed throughout the villages 

and to other villages, but no clearly negative examples from the 

ethnographic literature are called to mind. Cultures that exchange 

goods among villages seem to exemplify the centralization tendency. 

The Trobriand Islanders, many Polynesian groups, and the Northwest 

Coast tribes are relevant examples. At Grasshopper I suggest that 



storage facilities and evidence of extra-subsistence resource collec

tion will be found in the rooms around the Great Kiva and in large 

storage rooms occasionally found in other parts of the pueblo. These 

latter may serve small-scale ritual functions. 

In terms of the second test implication, I expect the socio

logical and ideological material items to pattern similarly to the 

concentration of economic goods. These materials may be the several 

secular and ritual signs of office that the chiefs may enjoy. Since 

I expect that the residence areas of the highly ranked families 

should also cluster about the high status area, the Great Kiva-Plaza, 

I believe a considerable quantity of materials to coincide with the 

high status residence. As linear distance increases from the Great 

Kiva area to the limits of the pueblo, quantity of "wealth" should 

decrease. Those living at maximum distance from the high status area 

are, by extension, the lowest ranked. Should these test implications 

be verified, the results would tend to support the suggestion that a 

ranked system was present. I would also suggest authority-control 

over the economic system, but would not by itself support the presence 

of social ranking. This is not a sign of inadequacy of the test but 

of the integral nature of ranking and redistribution. Wealth may 

cover a wide range of materials, many of which have functions in 

basic food acquisition processes or in other activities. For example, 

bone tools, used as awls or gouges, may be massed for exchange or be 

associated with clearly non-technological items — turquoise, shell 

or pigments. Because an item has a subsistence function does not 



negate its role in social or ideological spheresj the ethnographic 

literature supports this argument sufficiently well. Uses of tools 

may possibly be inferrable by association of aggregates of materials. 

The third test is a distributional analysis focusing on the 

covariation of classes of items. Since all artifacts are the result 

of cultural activities, the broad outlines of the activities should 

be "fossilized" or "reflected" in the clusters of items found. Tool 

kits are the most obvious example. Sets of tools are involved in the 

manufacture of projectile points, pottery, and the like. Food prepa

ration involves different equipment for varying tasks. Hearth types, 

shapes of cooking vessels, grinding implements, scrapers, and knives 

all vary as to specific need. The sets of these covarying tools and 

facilities should be discernible by statistical manipulation. Simple 

statistics are adequate; both frequencies and simple correlations 

should be produced. Food processing and distribution activities would 

seem the most certain indicators of non-reciprocal exchange. Food 

preparation areas that would serve larger units than the extended 

family, storage facilities different from the Broken K-Hopi model, 

and specialization of localization of specific tasks are examples of 

the possible distribution of data. By themselves, inferences from 

these data obold be manifold. In relation to the other tests, they 

should help support the model of redistribution. 

The Ranking System 

Ranking may be evidenced by: 

1. If the bulk of the population at Grasshopper is contributing 

mortuary ceramics to the high status deceased, the coefficient of 
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variation of painted design elements should be low. Variability of 

design may be high and therefore heterogeneous. Since several micro-

traditions of potting may be represented in the potteiy collection, 

design element analysis should provide a measure of the variability. 

Locally produced pottery only would be applicable. A low coefficient 

of variation would tend to negate the predicted source of burial 

ceramics; a more limited group of the potters would be represented® 

2. The burial goods interred in high status burials might re

flect the relationship of individuals or sets of individuals to those 

most highly ranked. Statistical factors or clusters of variables 

(artifacts) should be observable. A scale of the clusters would 

describe indicated proximity to leaders. 

3. Endogamy among highly ranked groups. 

a. The high status burials may exhibit osteological evidence, 

genetically produced, of intermarriage of certain kin 

groups. This will not be tested, 

b. If matrilocally obtained, a high percentage of families 

will be in the high status area, since some males likely 

married out of the community. This is, in an unreliable 

sample of burials, suggested already and would need an-

cilliary tests. These cannot be made in this paper. A 

larger, more representative sample of burials must be 

available before an adequate test can be made. 

Evidence of community-wide contribution of ceramic grave 

offerings should be discernible, although several variables will have 
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to be held constant until a representative sample of habitation units 

is available. If all the social units or representatives thereof 

contributed grave offerings to the deceased person of high status, the 

variability of design elements should be high. This reasoning is 

built upon the work of Longacre (1963, 1968) and Hill (1965). Resi

dence units were delimited by (in part) on the basis of clustering 

of design elements of ceramic decoration. If only those women of a 

kin-group closely related to the deceased had manufactured the burial 

ceramics, a narrower range of stylistic elements would be present 

than if women from the whole community contributed pottery. 

Of course, most burials have too few items to demonstrate 

that all social units, whatever they might have been, contribute to 

each interment. Also, the assumption has to be made that highly ranked 

people at Grasshopper enjoyed the same conspicuous consumption that 

is observed in ranked societies today. Some material segregation of 

the high rank(s) must have occurred. If not, the test is not valid. 

Whatever the nature of the ranking system, its material supports were 

likely contributed on a community-wide basis. Perhaps as affirmation 

of the high status positions, residents from throughout Grasshopper 

donated grave goods to the deceased leaders (and close relations of 

the leaders). If such occurred, the variability of ceramic design 

elements should be great. The coefficient of covariation will be 

compared among the burial ceramics and the pottery from several "resi

dential" areas excavated to date. A locally produced ware will be 

utilized, as trade wares would not conform to the above predictions. 



Pinedale Black-on-white is assumed to be an indigenously produced 

ware, as is Grasshopper Black-on-red and Grasshopper Polychrome. 

Preliminary X-ray fluorescence tests, by Raymond Rogers support the 

assumption of local production. 

A scaling of occurrence of kinds of mortuary offerings may be 

utilized to establish a gradient for describing the variation in the 

offerings. I suggest that the degree of proximity to the highest 

ranked personages should be reflected in the composition of grave 

goods. For example, children may consistently have burial offerings 

quite different from those of an adult, and people closely related 

to a "chief" may be so recognized in burial treatment. If the scaling 

produces a description comparable to the expected, support of the 

existence of ranking may be added. 

Highly ranked families tend to draw mates from similarly 

ranked families. It is reasonable that highly ranked units at Grass

hopper were largely endogamous. It is also plausible that due to 

restricted possibilities for marriage within any one pueblo, high 

status individuals married into similarly ranked families in neigh

boring pueblos. This is not likely to have occurred as the ideal if 

the society were matrilineally organized, due to the fragile nature 

of such descent groups (Schneider 1961). One cannot test, drawing 

on the archaeological record, for matrilineality, at best a nebulous 

concept of debatable nature. I suggest control of the nature of 

Mogollon descent system, or lack thereof, is not essential to the 

work at hand (the knowledge would be helpful, but its unavailability 



is not a great disadvantage)* If an unusual degree of endogamy did 

exist, such might be reflected in the presence of selected phenotypic 

characteristics of osteological materials. Endogamy of small popu

lations might tend to produce genetic drift, but the short time span 

available at Grasshopper may negate statistically significant results. 

In any case, such tests may be premature at this time and should be 

done by the specialist. 



CHAPTER 8 

HYPOTHESIS TWO: THE EGALITARIAN SOCIETY MODEL 

The Hopi-Zuni Cultures 

The second hypothesis reads "As the horticultural village 

adaptation was emphasized, egalitarian social units controlled energy 

resources." This hypothesis states that ranking and redistribution 

systems did not develop, but that resource exchange was based on reci

procity and controlled by family, clan, and voluntary associations 

somewhat comparable to the organization of the recent Hopi and Zuni. 

The change in adaptation is outlined to be one of increasing adjust

ment to a sedentary village, horticultural way of life. The Mogollon 

are assumed to have always depended heavily on wild faunal food re

sources j during the Late Mogollon I hypothesize that these resources 

were decreasingly needed, at least at Grasshopper. 

I follow Cohen (1968: U9) in considering horticulture to be 

the cultivation of "seeds, roots, or tubers...using a hoe or digging 

stick as...principal means of production." Cohen arbitrarily divides 

horticulture into stages, based on the ratio of domesticates to wild 

foods. This seems not to be very useful heuristically. More profit

able is the investigation of change itself without attempting to fit 

data to preconceived categories of a stage nature. The Mogollon 

situation appears to be an important laboratory for studying the 

development of horticultural societies, especially those variables 
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influencing growth of village size and those forcing demise of the 

system. 

Emphasis on the horticultural village adaptation implies two 

things: (1) horticulture is increasingly used, and (2) the sedentary 

village becomes the focus of activity. Leone (1968a) has been able 

to suggest that between A.D. 500 and 1000, Mogollon communities became 

more dependent on horticulture, neglecting hunting-gathering activi

ties. In addition, he suggeststhat social autonomy increased as 

horticultural reliance increased. 

The horticultural model, developed to explain the adaptation 

of the Grasshopper cultural system, is based on a generalized Western 

Pueblo type (Eggan 1950) and on plausible developments out of the 

Carter Ranch and Broken K adaptations previously discussed. Hill 

(1965) discusses many aspects of the Hopi and Zuni cultural systems 

directly relevant to the Mogollon research. His thoughts influence 

mine in fair measure. References from which the Hopi and Zuni in

formation is drawn include Eggan (1966, 1950), Beaglehole (1937, 

1936), Forde (1931), and Titiev (19UU). 

The model is developed to provide a conception of the general 

adaptive nature of egalitarian societies. Such societies may have 

been organized to carry out subsistence activities not unlike those 

that must have been necessary at Grasshopper. Also, means of social 

integration and communication between villages are described. It is 

by explaining the role of egalitarian social units and resultant 

activity groups among the Hopi and Zuni and by expanding Hill's 



(1965) inferences that I hope to achieve a working model to which the 

Grasshopper data may be compared. 

The Hopi and Zuni occupy multi-story masonry pueblo villages, 

the Hopi in Arizona, the Zuni to the east in western New Mexico. 

Included among the Hopi is the Tewa speaking village of Hano on First 

Mesa. The Hopi communities until relatively recently, were all Mesa-

top pueblos, and a much larger population with large mesa-top and 

valley floor pueblos existed in late prehistoric and proto-historic 

times. The Zuni, after the Pueblo Revolt of A.D. 1680, consolidated 

their already large autonomous pueblos into one town, the present 

pueblo of Zuni. As a single pueblo its population is the largest 

extant puebloan community (Eggan 1950: 176-7). Eggan (1950; 18) es

timates the population of the combined Hopi to be approximately 3500, 

or 300 per village. Comparing the ground plan maps of Zuni and Old 

Oraibi, found in Mindeleff (1891: PI. 36 and 76), with the map of 

Grasshopper (Fig. 2), one might suggest that Grasshopper lies between 

the two in size and population. Old Oraibi was the largest, most 

populous Hopi community before factionalism forced the founding of a 

daughter village. 

The Hopi and Zuni are horticulturalists. I speak of the Hopi 

before the economic changes of the 20th century and I utilize the 

sources which discuss Hopi subsistence as a post-contact, pre-1900 

phenomenon. Corn, beans, and squash, plus several Spanish introduc

tions compose the bulk of the Hopi energy base. Hunting and wild 

plant collection were additive. Fields for cultivation were owned 
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by clans, but apportioned to and managed over the years by extended 

family groups. Males worked the fields of their wives and of their 

consanguines. A more than sufficient amount of arable land must have 

been available, since it was not equitably divided. With the demise 

of various clans, variation of available acreage per capita widened 

(Forde 1931: 368). Since these inequalities were slow to be corrected 

one can only assume land was plentiful. Recent availability of horses 

and wagons as a means of reaching distant plots may be a relevant 

variable. As Forde (1931: 370) says: "The families composing each 

clan cultivated fields within clan lands. At the present time there 

is, except perhaps at Shipaulovi, no shortage of land and the culti

vated fields rarely occupy more than one half of the total clan lands." 

Formerly the village leaders enjoyed lands set aside for 

them and worked by the community or by society members. Intermixed 

with clan owned lands are those of the societies, but in decidedly 

smaller quantity. Ford (1931: 376) quotes a Mrs. Aiken, who, speaking 

of the First Mesa Chiefs, told him that they 

...had not been economically dependent, within living memory 
at least, on the work done for them by the people /but that/ 
at Oraibi the village chief was maintained by communal work 
within living memory; the men planted, weeded and harvested 
for the chief who was not allowed to own sheepj the men 
killed sheep for him and made clothes for his wife. But the 
chiefs who held the office there in 1913 had refused to 
accept these services with their accompanying restrictions, 
preferring to work, own sheep and cattle and become rich 
like other men. 

This system was quite different from the chiefdom's ranking 

and redistribution system. The village headman, leader of the promi

nent Bear clan, was relieved of daily work so that he could devote 



full time to ritual tasks necessary for ultimate economic success. 

His actual control of economic tasks likely varied considerably, but 

the literature suggests authority in other than ritual was slight. 

Community-wide tasks were not unknown, but more likely involved co

operation among clan members. Any persons of a given clan or society 

might initiate cooperative tasks, reciprocating immediately with meals 

for the duration of labor and with one's own labor whenever called. 

Hunting and food collecting efforts were either community-wide 

or clan-based (see especially Beaglehole 1936). Hunting necessitated 

large numbers of participants in the frequent rabbit drives. Deer 

and antelope were also driven instead of stalked. In drought years 

the wild game and plant resources were sufficient to tide the Hopi 

over to the next year's crop. Since hunting did not regularly demand 

the activation of cultural units, removing manpower from horticultural 

activities, their influence or the composition of social units was 

slight. 

The social units, extended families (sub-lineages), matri-

lineal lineages, clans, and phratries (the latter were not of day-to-

day importance economically) were efficient adaptations to the horti

cultural necessities of the Hopi. From them the activity groups were 

composed, and divisional lines were effectively cross-cut by non-kin 

sodalities. Sodalities were integrative devices, functioning to 

lessen the factionalism inherent between lineages that were basically 

self-sufficient. 

At Zuni, where the larger population required effective con

trol of dissidence, "...an elaborate series of ritual organizations, 



the Katchina cult with its six kiva groups, the priesthoods, and the 

Medicine societies.,.cut across clan and household groupings" (Eggan ' 

19f>0: 177). Membership in the sodalities was determined through 

joining the society of an unrelated ceremonial father, by vow in 

return for recovery from illness, and by trespass. Both sodality 

membership and leadership was contradictory to kin lines. The result

ant rights and duties provided a structure for the reciprocal exchange 

of foods and labor that ensured intra-community providence of neces

sities. 

Both the Hopi and Zuni society were egalitarian. No social 

ranking of an ascribed, inherited, nature obtained# Leadership was 

not solely by achievement, as clan-owned ceremonies, although per

formed by societies, often passed the chief-priesthood from a male 

to his sister's sons. One clan was prominant in each village, and 

the village chief was the leader of that clan (the Bear clan, except 

at Walpi). While one might possibly consider this an incipient 

ranking, the village chieftainship, as was noted above, was quite 

different in function than the chieftainship in nonegalitarian 

society. The Hopi and Zuni fit at the upper end of the "tribe" stage 

of Service's (1962) construct but definitely fall short of the 

"chiefdom" stage. 

"Village integration among the Hopi varies considerably in 

terms of circumstances but depends essentially upon the maintenance 

of a balance between the social and ceremonial systems and the re

ciprocal relations involved in each" (Eggan 19I>0: 118). While clan 



leaders were the principal sources of authority and social control 

among the Hopi, "...a council of priests composed of three members of 

the chief priesthood and the heads of three other priesthoods was 

the governing body" (Eggan 1950: 210). From the same inference: 

The principal matter which comes before the council relates 
to the appointment of secular officers, impersonations of 
the gods, the time of tribal initiations, changes in the 
ceremonial calendar, and questions of tribal policy. They 
have the welfare of the pueblo in their hands and are too 
sacred to be concerned with secular quarrels and problems. 

The Grasshopper Model 

Broken K pueblo differs somewhat from the Hopi-Zuni model. 

While clans are not localized at either Hopi or Zuni, localization 

appears to have been more rigid in the prehistoric past. Carter Ranch 

pueblo was possibly strongly localized, with Broken K beginning the 

process of dispersal of the kin units of each (possible) clan (Hill 

1965: 266-78). Hill interprets the change to reflect increased in

tegration. Clan controlled kivas are suggested, with pan-village 

ritual or other cooperation mechanisms being staged in the plaza. 

At Grasshopper one might predict that another transitional 

step existed between the Broken K model and the Western Pueblos. 

Given the size of Grasshopper (approaching that of present-day Zuni), 

strong clans and sodalities might be expected, with leadership in

vested in a priesthood. Chief Priests would be selected from the 

several sodalities. As among the Hopi and Zuni, the extended family 

would be the minimum economic unit, carrying out subsistence activi

ties by itself or on a cooperative, reciprocal basis. Community-wide 
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cooperation would be slight and would be ritual ly based when needed 

and when possible. A sufficient amount of arable land, sufficiently 

stable climatic conditions, and economic autonomy of villages would 

favor the Hopi-Zuni model of adaptation, with similarity to Broken K 

a result of immediately ancestral system states. 

The Great Kiva-Plaza complex at Grasshopper would, therefore, 

have served as a center of ritual activities where pan-community 

sodalities might have carried out ceremonies for village welfare. 

These activities are directly analogous to Hopi and Zuni ritual in 

function and perhaps in form. The priesthood controlled ritual 

activities and by extension influenced economic pursuits such as the 

selection of the time for planting and harvesting. Cooperation in 

food collection for the clans (if they existed) and sodalities also 

may have been influenced by a priestly council. Redistribution 

through a central agency probably did not occur. Extended house

holds may have produced, collected, and processed their own food

stuffs with only occasional extra-familial help. When received, such 

help was always reciprocated. I follow the Hopi model rather closely 

here. 

Trade was perhaps incidental; it would not have supplied many 

essentials. Probably the few necessities brought in by trade were 

acquired and distributed by clan, sodality or extended family heads, 

with little control from the village leaders. Expeditions were pos

sibly made by interested individuals in parties as among the Hopi 

(Beaglehole 1937: 3>2-55>)« Nearby chert quarries and salt banks along 



the Salt River probably were peacefully exploited by the various 

villages. 



CHAPTER 9 

HYPOTHESIS TWO: DISCUSSION OF TEST IMPLICATIONS 

The Horticultural Adaptation 

The emphasis on a horticultural adaptation may be evidenced 

by: 

1. Increased social autonomy of villages. 

2. Population density too great for dependence on wild floral 

and faunal resources in other than an emergency. 

3. The ratio of plant processing tools to butchering tools 

greater than earlier Mogollon sites. 

An increase in economic autonomy (dependence on agriculture) 

may be accompanied by a decrease in communication and perhaps in 

marriage among villages (Leone 1968a). A test involving comparison 

of coefficients of variation of design elements between Grasshopper 

and the immediately earlier sites already tested should describe the 

trend. If Grasshopper were more autonomous than Broken K, decreased 

exploitation of wild food resources may be indicated. Expanding a 

project begun in the summer of 1968 at the University of Arizona 

Archaeological Field School, I measured the variation of design ele

ments on Pinedale Black-on-white pottery, a locally produced ware. 

If the trend to less dependence on agriculture and to less village 

autonomy between A.D. 1000-1300 described by Leone continues at 
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Grasshopper, the hypothesized horticultural adaptation should tend to 

be negated. Further tests outside the Mogollon territory and on non-

matrilocal societies must be made before results are acceptable, how

ever. 

Population density is always difficult to estimate from 

archaeological data. A very inadequate ethnographic base denies 

accurate comparison with the present pueblos or with a general model. 

Furthermore, the archaeologist must have a large, statistically repre

sentative sample of rooms in order to determine the number occupied 

at any one time. 

Hill (196̂ : 221) presents a reasoned discussion of the esti

mation of population of Broken K. He suggests that about 22 percent 

of the rooms of a pueblo may be unoccupied. By comparison with the 

Hopi and Zuni, Hill estimates 2.8 people per room. Because of the 

similarity of the rooms of Broken K to those of the Hopi villages, 

Hill is able to delimit 20 households and estimate six people per 

household. The pueblo of 9$ rooms, including kivas, contained about 

120 individuals. 

Since the rooms at Grasshopper have not been empirically 

analyzed to determine if they conform to the Hroken K-Hopi typology, 

population estimate is insecure. At a glance the rooms appear to 

differ: the small storage unit does not regularly appear with the 

larger habitation unit. Two small kivas have been excavated. Follow

ing an analysis of room variation, a tentative population estimate 

will be made, and effects evaluated. If the Mogollon population 



appears to have .been too great to have more than selectively exploited 

the game and plant resources, added verification of a horticultural 

adaptation can be advanced. This is, of course, not a test in the 

true sense of the scientific definition, but it is an examination 

testable when sufficient data have been collected. 

The last test concerning the horticultural adaptation is by 

itself insufficient. Added to the other tests, it may be supportive. 

The test describes change in exploitation and processing tools, 

attempting to show that decrease in butchering tools and increase in 

plant processing tools verifies more use of domesticates. One might 

argue that wild plant foods can as easily account for the change in 

tools. Two replies are available: the previous tests may suggest 

that wild plant foods are available in inconsequential quantities. 

Also, the objection is ultimately testable by palynological analysis. 

If grinding equipment were used to process wild plants, the pollen 

spectra should reflect the situation. 

The Egalitarian Economic System 

Egalitarian social unit control of resources may be evidenced 

by: 

1. Residential room clusters of habitation and storage rooms. 

2. Activity group residues that coincide with the predicted 

residues of single family units. 

The nature of habitation and storage rooms, commented on above, 

is of singular importance. The Hopi maintain small storage rooms 

adjacent to the larger rooms where daily living occurs. Foodstuffs 



usually are the major stored goods, but various other materials are 

found. In the larger rooms all the accouterments of day-to-day tasks 

were uncovered: cooking equipment, hearths, grinding equipment, bone 

tools, chipped stone items, food residues, and so on. The storage 

rooms were densely laden with economic pollens but little else. The 

expected storage ollas were not foundj food storage must have been 

achieved in another manner (see Mindeleff 1891, and Beaglehole 1937 

for comment on room usej Hill 1965 discusses these works and synthe

sizes ethnographic information on pueblo room use). 

If the basic social unit carrying out subsistence activities, 

manufacturing its own equipment, and in fact performing all the daily 

chores is the extended household (Dean 1967), a wide range of func

tionally specific tool kits and task facilities should be found. 

Conversely, if many economic activities are nonrandomly distributed 

among segments of the population, differential clusterings of tools, 

facilities, and waste by-products should be observable. Longacre 

(1966) found some suggestive data at Broken Kj from these he was able 

to advance the hypothesis that a specialized reciprocal exchange sys

tem of assorted goods existed, but within an egalitarian matrilocal 

extended family framework. At Grasshopper, one must demonstrate the 

basic tasks were family centered, that communal food preparation, for 

example, was not practiced, and that exchange between families was 

reciprocal. I expect all results to be only very preliminary, a 

sample of 37 excavated rooms out of over 500 cannot permit assertive 

statements. 
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The two test implications concerning the egalitarianism of 

social units and by extension the community-wide similarity of cul

tural units will be tested together. Since most of the archaeological 

proveniences controlled are rooms, and of rooms the floor data are 

most relevant, the activities indicated in each room may be inferred. 

Other areas are reviewed for evidence of patterned activity. 

In concluding the discussion of the two alternative hypotheses 

and their tests, I must reaffirm the tentative and speculative nature 

of these efforts. They are plausible although perhaps incomplete 

alternatives of the course of Late Mogollon adaptation at Grasshopper. 

The tests are another thing again. Undoubtedly, later researchers 

will present more sophisticated predictions and methods of testing 

them. Most important is the realization that the sample has been non-

randomly acquired and is so small as to be insignificant statistically. 

Conclusions are, therefore, little better than educated guesses. I 

would hope, however, that the description of the data available to 

date and inferences drawn therefrom will point the way to profitable 

research. 



CHAPTER 10 

DATA ACQUISITION, MANIPULATION, AND SUMMATION 

Proveniences 

Basic proveniences incorporated in the distributional analy

sis include excavated rooms, subfloor excavations of the rooms around 

the Great Kiva, and the 15 Great Kiva sections (Fig. ). These cate

gories are further broken down into occupation surfacesj floors, 

roofs, and Great Kiva subfloor levels. Floors include the last 

occupation floor; second floor of a two story room, first (upper) 

subfloor living surface, and second subfloor living surface. Roofs 

are included — when materials are recorded that were found on top 

of collapsed roofs. The Great Kiva sections are divided into two 

levels, beginning with level one, from Great Kiva floor to hO cm. 

below Great Kiva floor. Level two extends below UO cm. in depth. 

Quadrant and, in one case, sextant data are recorded. While 

not always available, I felt that use of quadrant designation would 

provide firm control of clustering of artifacts. Analyses can be 

made with the computer combining quadrant data whenever useful. 

All excavated rooms excepting Room 198 in the northern out

lier were included in the sample (Fig. 2). I have summarized the 

stratification of each room and specified the provenience units that 

provided data for the artifact and ceramic design element studies in 
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a separate paper. This manuscript is available with all computer 

cards and printout in the Arizona State Museum library at the Univer

sity of Arizona. 

Artifacts 

A total of 229 artifact categories was devised. The list was 

the result of attention to Longacre's description (1967) of Broken K 

pueblo material culture, of familiarity with the Grasshopper collec

tion, and of accretion while tabulating artifacts themselves. Several 

additions to the list were necessary to preserve consistency in cate

gorization. As a result the table listing the categories appears 

disjointed in places. Category 222, miscellaneous, is truly a catch

all for items of unknown use and for a few extremely scarce goods. 

Non-architectural features, such as hearths and pits are included in 

the list since statistical treatment identical to that for artifacts 

is necessary. For the most part, artifacts are listed in a fashion 

that allows merging into sets. For example, all projectile point 

types are consequently numbered from 5U-60 in the test of 229 arti

facts. Should it be desirable, it would be possible to treat the 

types as one category in a correlation program simply by use of 

appropriate transgeneration cards in the problem deck. Table 1 lists 

all artifact categories. 

Design Elements 

Whole vessels and sherds of Pinedale Black-on-white and 

Fourmile Polychrome from relevant proveniences are used to isolate 
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Table 1. Total artifact categories used as variables. 

Variable 
number Artifact category 

1 mano, one-hand, unifacial 
2 above, fragment 
3 mano, one-hand, bifacial 
k above, fragment 
5 mano, two-hand, unifacial 
6 mano, above, fragment 
7 mano, two-hand, bifacial 
8 above, fragment 
9 mano, two-hand, beveled surfaces 
10 above, fragment 
11 metate, basin 
12 above, fragment 
13 metate, trough 
Ik above, fragment 
15 metate, slab 
16 above, fragment 
17 mortar, width over 7 cm. 
18 above, fragment 
19 mortar, width under 7 cm. 
20 above, fragment 
21 pestle, length under 10 cm. 
22 above, fragment 
23 pestle, length over 10 cm. 
2k above, fragment 
2$ paint palette, irregular stone 
26 above, fragment 
27 paint palette, shaped 
28 above, fragment 
29 polishfcrigstone 
30 rubbing stone 
31 hammerstone 
32 above, fragment 
33 polishing-pecking stone 
3k worked slab, rectangular (incl. "mescal knife") 
35 worked slab, circular 
36 slab, painted 
37 slab, grooved 
38 axe, three-quarter groove 
39 above, fragment 
UO axe, full groove 
ijl axe, full-groove, fragment 
k2 axe, misc. 
k3 maul, full grooved 
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ibe: 

~hh 
1|5 
U6 
hi 

U8 
h9 

50 

51 
52 
53 
5U 
55 
56 
57 
58 
59 
60 
6l 
62 
63 
61 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7lt 
75 
76 
77 
78 
79 
80 
81 
82 
83 
8U 

Table 1—Continued 
Artifact Categories as variables. 

Artifact category 

above, fragment 
maul, three-quarter groove 
above, fragment 
arrow shaft straightener, one groove, unsmoothed 
surfaces 

arrow shaft straightener, one groove, smoothed surface 
arrow shaft straightener, multiple grooves, unsmoothed 
surfaces 

arrow shaft straightener, multiple grooves, smoothed 
surfaces 

abrader, grooved 
awl, stone 
pipe, stone 
projectile point, triangular, unnotched, non-obsidian 
above, fragment 
projectile point, triangular, notched, non-obsidian 
above, fragment 
projectile point, obsidian 
projectile point, pre-Late Mogollon form 
projectile point, misc. 
knife, backed blade 
above, fragment 
knife, retouched, unbacked blade 
above, fragment 
knife, biface 
above, fragment 
knife, backed biface 
above, fragment 
knife, retouched irregular flake 
above, fragment 
knife, misc. 
biface blank 
blade, unutilized 
blade, utilized 
bladelet, unutilized 
drill, flared base 
above, fragment 
drill, parallel sides 
above, fragment 
grader or burin 
graver or burin fragment 
scraper, end 
scraper, side 
scraper, side and end, ovoid 
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89 
90 
91 
92 
93 
9h 
95 
96 
97 
98 
99 
100 
101 
102 
103 
10k 
105 
106 
107 
108 
109 
110 
111 
112 
113 
llU 
115 
116 
117 
118 
119 
120 
121 
122 
123 
12U 
125 
126 
127 

Table 1—Continued 
Artifact Categories as variables 

Artifact category 

scraper, knife combination 
saw 
chopper 
core 
flake, utilized irregular 
flake, unutilized, non-cortical 
flake, unutilized, cortical 
awl, bone, ulna 
above, fragment 
awl, bone, canon 
above, fragment 
awl, bone, misc. 
above, fragment 
bone tool, or bone long-bone (tool) 
above, fragment 
bone tool, scraper-knife 
bone tool, misc. 
antler flaker 
wrench antler 
ring, bone 
above, fragment 
pendant, or tinkler (bone) 
above, fragment 
bone ring material (blank) 
bead, bone 
bead, whole shell 
bead, stone (incl. turquoise) 
bead, cut shell 
pendant, stone (incl. turquoise) 
pendant, pottery 
pendant, shell 
bracelet, shell 
above, fragment 
tinkler, conus 
above, fragment 
turquoise, worked, non-pendant 
beads, misc. 
turquoise, unworked 
hematite, specular 
hematite, red, unfaceted 
hematite, red, faceted 
ochre, red, utilized 
ochre, red, unutilized 
azurite 
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ambe: 

"l29 
130 
131 
132 
133 
13U 
135 
136 
137 
138 
139 
1U0 
na 
li|2 
1U3 
lhk 
ll»5 
lli6 
1U7 
1U8 
1 h9 
150 
151 
152 
153 
15U 
155 
156 
157 
158 
159 
160 
161 
162 
163 
16U 
165 
166 
167 
168 
169 
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Table 1—Continued 

Artifact Categories as variables 

Artifact category 

gallina 
asbestos 
raw material, misc. 
crystal, quartz 
figurine, human, ceramic 
figurine, animal, ceramic 
sherd blank, worked sherd 
sherd blank scraper 
miniature ceramic vessel 
matting 
plank, wooden 
slabs, stone 
worked bone 
worked or utilized antler 
retouched flake 
projectile point, misc. fragment 
triangular drill 
above, fragment 
cobble 
shell, fragment, or whole unworked shell 
stone, non-silecious, worked, non-turquoise 
Cibecue Polychrome jar 
Cibecue Polychrome bowl 
Gila Polychrome bowl 
Gila Polychrome jar 
Pinto Polychrome bowl 
Tonto Polychrome jar 
Tonto Polychrome bowl 
Pinto-Gila Polychrome bowl 
Grasshopper Polychrome jar 
Grasshopper Polychrome bowl 
Grasshopper Black-on-red jar 
Grasshopper Black-on-red bowl 
Fourmile Polychrome jar 
Fourmile Polychrome bowl 
Cedar Creek Polychrome bowl 
Show Low Polychrome jar 
Kinishba Polychrome bowl (also Black-on-yellow) 
Pinedale Polychrome jar 
Pinedale Polychrome bowl 
Pinedale Black-on-red jar 
Pinedale Black-on-red bowl 
Pinedale Black-on-white jar 
Pinedale Black-on-white bowl 
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173 
17U 
175 
176 
177 
178 
179 
180 
181 
182 
183 
18U 
185 
186 
187 
188 
189 
190 
191 
192 
193 
19U 
195 
196 
197 
198 
199 
200 
201 
202 
203 
20U 
205 
206 
207 
208 
209 
210 
211 
212 
213 
21U 
215 
216 

10U 

Table 1~Continued 

Artifact Categories as variables 

Artifact category 

Salado White-on-red jar or bowl 
Salado Redware smudged jar 
Salado Redware unsmudged jar 
Plainware jar (Brown ware) 
Plainware bowl (Brown ware) 
Redware jar 
Redware bowl 
Kinishba Red jar or bowl 
Obliterated Corrugated jar 
Obliterated Corrugated bowl (or plate) 
Patterned Corrugated jar or bowl 
Pinto-Gila bowl, Salmon variety 
Salado Redware bowl smudged and unsmudged 
Miscellaneous Polychrome jar 
Miscellaneous Polychrome bowl 
Miscellaneous jar 
Miscellaneous bowl 
large sherd, Obliterated Corrugated 
large sherd, polychrome 
pecking stone 
bone tube 
drill, indeterminate form 
bone, deer, form worked 
antler 
spindle whorl 
whistle 
clay figure: non-animal, non-human 
hearth: clay lined, circular-oval, fire reddened 
hearth: unlined, circular-oval, fire reddened 
hearth: unlined, irregular, little or no reddening 
hearth; rectangular, slab lined 
hearth: pit with stones 
hearth: sherd lined 
hearth: circular, with slabs 
hearth: special 
slab box: over 30 cm. wide 
slab box: under 30 cm. wide 
mealing bin 
pit 
bird burial 
mammal burial 
turquoise: non-pendant, hon-bead 
ceramic ladle 
pendant: claw, beak, miscellaneous 
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217 
218 
219 
220 
221 
222 

223 
22U 
12$ 
226 
227 
228 
229 

Table 1—Continued 

Artifact Categories as variables 

Artifact category 

MacDonald Corrugated jar or bowl 
shell ring 
animal bone, no marks 
crinoid stem 
lumped with 106 
miscellaneous, function dubious, for example, clay 
effigy, non-animalj pipe fragment, and concretion 

slab cist 
upright slab 
ash pit 
pit, lined, firestone 
hearth, circular clay lined with fire-cracked rocks 
hearth, badly disturbed remnants 
hearth, special,, rectangular 
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and quantify design elements. Motif and unit composition is recorded 

when possible, but these data are not collected for hypothesis tests. 

The design elements are pictured in Figures 6 and 7. Categories of 

Pinedale Blaclc-on-white elements on sherds were most numerous, 

totaling 80. Analysis of whole vessels produced three additional 

elements. Fourmile Polychrome elements totaled 61*. 

Statistical Manipulation 

Because of the large quantity of many disparate units of data, 

basic statistical handling was necessary. Artifacts and design ele

ments were separated by room, level, and quadrant location. After 

each artifact or feature was entered on an individual IBM card, a 

program was written to provide frequency tables and to punch fre

quencies on new cards. 

The individual design element information was entered in an 

eight column set on the IBM card, ten sets per card. Information 

included was similar to the artifact entries; room, level, quadrant, 

and design element. Also entered without intention for immediate use 

was a statement as to whether the element was on a jar or bowl. If 

the element was on a bowl, exterior or interior designation was 

punched. 

As with artifact variables, design element data were converted 

into frequencies or counts by room, level, and element number. The 

resulting computer print-out listed rooms and levels numerically and 

gave element counts in a table of two lines across the page. 
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Identical entries were made on sets of three cards. This format 

allowed computer correlation analysis# 

An available program, the BMD 02D (Dixon 1961*) was used to 

print out a correlation matrix. The BMD 02D or Correlation with 

Transgeneration was run in the CDC 6U00 computer at The University of 

Arizona Computer Center. The print-out listed the number of vari

ables, the number of cases, sums, means, and standard deviations. 

The correlation matrix followed. Since the program was limited to 

100 variables, I selected certain artifact categories out of the 229 

originally counted. A total of 92 artifact variables was used (Table 

2). Case numbers (in my work a case is always an archaeological 

"level") varied according to the proveniences being segregated. On 

all 92 artifact variables and all design element variables correla

tions were completed for the whole site and for the east and west 

units. Only artifacts were utilized for floor content correlations. 

I felt element counts were too low to attempt statistical treatment 

of floor data. As archaeologists' statistical methods become more 

sophisticated and as a better sample is acquired the ceramic data 

from Grasshopper will be more validly usable. 

The frequency tables of artifacts by level could have been 

completed by hand, but computer punching of frequencies and production 

of well formatted tables were done at one time. Error, always a time 

consuming problem when dealing with computers, was probably lessened 

by the procedure followed. 
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Table 2. Concordance of 229 artifact category ntanbers with the 92 
categories selected for correlation analysis. 

Variable Number 
of the 92 arti
fact categories 
selected for Variable Number 
correlation of the 229 arti-
analysis (Table fact categories 
3~7 (Table l) Name of the Artifact Category 

1 1 mano, one-hand, unifacial 
2 3 mano, one-hand, bifacial 
3 5 mano, two-hand, unifacial 
k 6 above, fragment 
5 7 mano, two-hand, bifacial 
6 8 above, fragment 
7 9 mano, two-hand, beveled surfaces 
8 U metate, basin 
9 13 metate, trough 
10 15 metate, slab 
11 29 polishing stone 
12 30 rubbing stone 
13 31 hammerstone 
1U 33 polishing-pecking stone 
15 38 axe, three-quarter groove 
16 k7 arrow shaft straightener, one 

groove,unsmoothed surfaces 
17 U8 arrow shaft straightener, one 

groove, smoothed surfaces 
18 1;9 arrow shaft straightener, multi

ple grooves, unsmoothed surfaces 
19 5U projectile point, triangular, un-

notched, non-obsidian 
20 55 above, fragment 
21 56 projectile point, triangular, 

notched, non-obsidian 
22 57 above fragment 
23 61 knife, backed blade 
2k 63 knife, retouched, unbacked blade 
25 65 knife, biface 
26 69 knife, retouched, irregular flake 
27 71 knife, miscellaneous 
28 73 blade, unutilized 
29 7U blade, utilized 
30 8U scraper, side and end, ovoid 
31 85 scraper, knife combination 
32 89 flake, utilized irregular 
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/Table 2—Continued 

Variable Number 
of the 92 arti
fact categories 
selected for Variable Number 
correlation of the 229 arti-
analysis (Table fact categories 
3-7 (Table 1) Name of the Artifact Category 

33 90 flake, unutilized, non-cortical 
3k 92 awl, ulna 
35 9h awl, canon bone 
36 96 awl, bone, miscellaneous 
37 98 bone tool, long bone 
38 102 antler flaker 
39 102 antler wrench 
U0 10U bone ring 
la 105 above, fragment 
1*2 108 bone ring material blank 
b3 109 beads, bone 
kh 110 bead, whole shell 
U5 111 bead, stone, including turquoise 
U6 112 bead, cut shell 
ii-7 113 pendant, stone, including turquoise 
U8 llij. pendant, pottery 
h9 115 pendant, shell 
50 ll6 bracelet, shell 
51 117 above, fragment 
52 118 tinkler,conus 
53 120 turquoise, worked, non-pendant 
5U 121 bead, miscellaneous 
55 123 hematite, specular 
56 12U hematite, red, unfaceted 
57 125 hematite, red, faceted 
58 131 raw material, miscellaneous 
59 132 quartz crystal 
60 135 sherd blank or worked sherd 
61 lid worked bone 
62 llj.2 antler, worked or utilized 
63 1U3 flake, retouched 
6U 1U7 cobble 
65 1U8 shell, fragment or unworked, non-

tinkler, non-bracelet 
66 150 Cibecue Polychrome jar 
67 151 Cibecue Polychrome bowl 
68 156 Tonto Polychrome bowl 
69 157 Pinto-Gila Polychrome bowl 
70 159 Grasshopper Polychrome jar 
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Table 2--Continued 

Variable Number 
of the 92 arti
fact categories 
selected for Variable Number 
correlation of the 229 arti-
analysis (Table fact categories 
3-7 (Table 1) Name of the Artifact Category 

71 158 Grasshopper Polychrome bowl 
72 160 Grasshopper Black-on-red jar 
73 161 Grasshopper Black-on-red bowl 
7h 162 Fourmile Polychrome jar 
75 163 Fourmile Polychrome bowl 
76 167 Pinedale Polychrome jar 
77 168 Pinedale Polychrome bowl 
78 169 Pinedale Black-on-red jar 
79 170 Pinedale Black-on-red bowl 
80 171 Pinedale Black-on-white jar 
81 172 Pinedale Black-on-white bowl 
82 17U Salado Redware smudged jar 
83 175 Salado Redware unsmudged jar 
8U 176 Plainware or Brown ware jar 
85 177 Plainware or Brown ware bowl 
86 178 Redware jar 
87 179 Redware bowl 
88 181 Obliterated Corrugated jar 
89 182 Obliterated Corrugated bowl (or 

18U 
plate) 

90 18U Pinto-Gila bowl, Salmon variety 
91 185 Salado Redware bowl, smudged or 

unsmudged 
92 192 pecking stone 
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The frequency tables permit examination of data as necessary 

for several tests outlined. Distribution of artifacts can be measured. 

The occurrence of stored, massed goods other than foodstuffs can be 

quantified, and the differences and similarities between rooms of the 

east and west unit described. Floor data, listed as level one in 

all print-out, can be assessed to determine the size and nature of 

activity groups using the rooms. 

Ceramic data should enable measurement of variation by use of 

a formula for production of a coefficient of variation. The coeffi

cient will be utilized to describe degree of community-wide contribu

tion of Pinedale Black-on-white vessels to the Great-Kiva-Plaza 

cemetery. A coefficient of variation for Fourmile Polychrome was 

calculated for the whole site, for the east unit, and for the west 

unit. The measure for the whole site is compared with Leone's (1968a) 

coefficients describing ceramic variation at earlier sites. This 

constitutes the test of hypothesized increase in the social autonomy 

of llith century Mogollon villages. 

A description of differential treatment of burials within the 

high status cemetery through a factor analysis of 80 artifactual vari

ables was attempted. The EMD03M program and the CDC 6U00 computer at 

The University of Arizona are the vehicles used. The factor analysis 

grew out of a project of a seminar given by William Longacre. The 

seminar members verified my punched and listed burial data, added 

new data, and punched new cards as necessary. Ezra Zubrow and I 

prepared and saw computer runs through to completion. I am 
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responsible for interpretation of results as included in this paper, 

although others aided in significant ways. 

In the correlation matrices figures above the .7000 degree 

of association were utilized. The BMD02D program correlation is the 

Pearson Product-Moment. This is a valid measure of association for 

the type of data used (Fryer 1966: 225). The sums of variables were 

checked to remove spurious correlations due to sampling error (Hill 

196̂ : 60). Variables of low occurrence were discarded. The correla

tion coefficients locate those variables highly associated. Computer 

runs were made on several sets of proveniences, as noted above. 

The simplicity of the statistic is both a weakness and a 

strength. The principal weakness is that the results of a correlation 

of variables are not as revealing as a factor analysis could be. For 

example, clusterings of tool kits (factors) of various floor levels 

are less clearly described. On the other hand, the room and Great 

Kiva-Plaza data are not unquestionably reliable enough for such a 

sophisticated test as factor analysis. When a larger sample of rooms 

is available I would recommend the use of more powerful statistics 

than simple correlation. 

Summation of Data 

Summation of data is accomplished principally by presentation 

of selected, condensed information formated in tabular form. Conden

sation and parsimonious selection of data for inclusion was necessary 

because of the quantity handled in computer print-out form. All 

print-out as well as punched cards, format write-up and programs 
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(except the BMD programs) are available in the Arizona State Museum 

library at The University of Arizona. 

The 229 artifact categories utilized in the frequency tables 

are listed in Tables 3-7* From these 92 were selected for correlation. 

Table 2 provides the original category number and the variable number 

selected for the correlation matrix. Tables 3-7, listing highly 

associated variables by number only, utilize the first column of num

bers in Table 2. One should be particularly aware of the change when 

consulting the computer printed correlation matrices* 

Tool ratios (Fig. 8) were produced from selected tool types. 

Criteria for selection were high counts and obvious tool function. 

Manos and metates constitute the grinding tool categoryj projectile 

points, antler flakers, and arrowshaft straighteners are included in 

the hunting tool category. A graph illustrating the tool frequencies 

as well as ratios is included (Fig. 8). No burial artifacts are in

cluded in the frequencies since their function cannot be attributed 

to economic activities. Data from the Carter Ranch and Broken K 

ruins were drawn from Martin, Rinaldo, and Longacre (1961;) and Martin, 

Longacre, and Hill (1967). 
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Table 3, Pairs of artifact categories with correlation coefficients 
above .7: all floor proveniences. 

Pairs of Associated Artifact Catefories* 

35, 5 39, 36 71, hh 

9, 6 62> 36 71, U6 

8U, 8 65, 36 71, U6 

22, 20 81, 36 73, U6 

h9, 20 91, 36 56, U9 

36, 22 67, 38 72, 58 

33, 25 62, 39 71, 59 

32, 26 91, 39 7h, 67 

vn
 

C
D

 

26 h9, Ul 73, 70 

72, 32 U6, hh 

•aSee Table 2 for explanation of artifact variable numbers. 
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Table lu Pairs of artifact categories with correlation coefficients 
above .7: all west unit proveniences. 

Pairs of Associated Artifact Categories* 

3, 2 a5, 31 a2, 35 
2 33, 32 a3, 35 

1U, 2 3a, 32 aa, 35 
15, 2 35, 32 a5, 35 
5, 3 36, 32 38, 36 
62, 3 38, 32 39, 36 
6bt 3 39, 32 ao, 36 
62, 5 ao, 32 a3, 36 
6h, 5 ai, 32 aa, 36 
8 9, 5 h2, 32 a5, 36 
71, 1U h3, 32 39, 37 
89, 17 3a, 33 ao, 38 
90, 17 35, 33 ai, 38 
31, 30 36, 33 a2, 38 
32, 30 38, 33 a3, 38 
33, 30 39, 33 aa, 38 
3k, 30 ao, 33 a5, 38 
35, 30 ai, 33 a3, 39 
38, 30 a2, 33 a5, 39 
itO, 30 a3, 33 a2, ao 
U2, 30 aa, 33 a3, ao 
h3, 30 a5, 33 a5, ao 
hh, 30 35, 3a a3, ai 

30 36, 3a a5, aL 
32, 31 37, 3a a3, h2 
33, 31 38, 3a aa, k2 
3U, 31 39, 3a a5, k2 
35, 31 ao, 3a aa, h3 
36, 31 a2, 3a . a5, k3 
38, 31 a3, 3a a5, aa 
39, 31 aa, 3a 70, 59 
UO, 31 36, 35 88, 59 
1̂, 31 38, 35 6a, 62 
U2, 31 39, 35 89, 62 
U3, 31 ao, 35 88, 70 
UU, 31 ai, 35 75, 71 

88, 80 

•s-See Table 2 for explanation of artifact variable numbers. 



12U 

Table 5. Pairs of artifact categories with correlation coefficients 
above .7: all east unit proveniences. 

Pairs of Associated Artifact Categories* 

13, 3 62, 20 55, 30 
89, 5 63, 20 61, 30 
22, lb 65, 20 62, 30 
29, 13 22, 21 63, 30 
61, 1U 30, 21 55, Uo 
75, 15 55, 21 61, Uo 
8U, 15 61, 21 62, Uo 
20, 19 63, 21 63, Uo 
21, 19 30, 22 65, uo 
22, 19 Uo, 22 82, 38 
25, 19 51, 22 58, 51 
30, 19 55, 22 61, 51 
5l, 19 58, 22 60, 55 
58, 19 61, 22 61, 55 
61, 19 62, 22 63, 55 
62, 19 63, 22 61, 58 
63, 19 65, 22 62, 58 
21, 20 51, 25 65, 58 
22, 20 U2, 29 62, 61 
30, 20 1*3, 29 63, 61 
ho, 20 58, 29 65, 61 
55, 20 1*0, 30 65, 62 
61, 20 52, 30 73, 67 

75, 67 

*See Table 2 for explanation of artifact variable numbers. 
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Table 6. Pairs of artifact categories with correlation coefficients 
above .7: all floor proveniences — the west unit. 

Pairs of Associated Artifact Categories* 

3, 1 8&, 3 Ul, 11 
5, 1 85, 3 U9, 11 
lU, 1 86, 3 26, 12 
62, 1 89, 3 52, 12 
S k y  1 90, 3 37, 13 
89, 1 8, 5 13 
90, 1U, 5 U9, 13 
3, 2 15, 5 15, 1U 
5, 2 35, 5 39, Ik 
6, 2 36, 5 62, I k  
9, 2 39, 5 6U, lit 
10, 2 10, 6 89, lit 
1U, 2 1U, 6 36, 15 
15, 2 15, 6 39, 15 
17, 2 17, 6 80, 15 
3U, 2 35, 6 89, 15 
36, 2 36, 6 36, 17 
37, 2 39, 6 25, 21 
39, 2 10, 7 35, 3U 
61, 2 13, 7 36, 3k 
62, 2 20, 7 39, 36 
83, 2 3U, 7 U9, 111 
81+, 2 37, 7 56, k9 
85, 2 lil, 7 88, 52 
86, 2 U9, 7 70, 59 
89, 2 6l, 7 88, 59 
5, 3 lU, 8 89, 62 
8, 3 17, 8 90, 62 
lU, 3 36, 8 89, 6U 
35, 3 39, 8 90, 6U 
36, 3 62, 8 88, 70 
39, 3 6U, 8 92, 70 
62, 3 89, 8 58, 71 
6U, 3 10, 9 88, 72 
73, 3 15, 10 92, 72 
75, 3 21, 10 92, 80 
81, 3 37, 10 92, 88 
83, 3 

*See Table 2 for explanation of artifact variable numbers# 
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Table 7. Pairs of artifact categories with correlation coefficients 
above .7: all floor proveniences in the east unit. 

Pairs of Associated Artifact Catefories* 

12, 1 58, 32 

32, 11 71, 32 

3U, 11 57, UU 

58, 11 61, 58 

71, 11 71, 58 

1U, 12 73, 67 

56, 19 . 75, 67 

32, 26 87, 71 

71, 26 75, 73 

*See Table 2 for explanation of artifact variable numbers. 
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CHAPTER 11 

INTERPRETATION OF STATISTICAL DATA 

Hypothesis One 

Interpretation of the data takes two forms. First, the 

quantified, statistically manipulated data is assessed. Second, 

the information bearing on ecological variables is evaluated. For 

the former I examine each relevant hypothesis prediction in turn, 

deciding whether the prediction tends to be negated or verified. 

Problems of data reliability, limitations, and strengths are em

phasized. Ecological variables as they influence disturbance of 

the Mogollon economic adaptation can only be suggested. The more 

likely alternatives is suggested, based upon available data. The 

end result of the evaluation is a series of testable alternative 

hypotheses. 

Test implication 1 states that a redistributive system may 

be evidenced by: 

1. Concentration of economic goods in a high status area and in 

large storage facilities. 

2. Concentration of social and ideological artifactual manifes

tation of authority (over redistribution of goodsj therefore, as 

distance increases from a high status area participation in economic 

and ideological wealth decreases. 

128 
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3. The material residues of activity groups may indicate group 

size surpassing that expected of the cooperating family. 

The first test implication, concentration of economic goods, 

tends to be negated. Two lines of evidence are used: measures of 

association of artifacts and frequencies of artifacts per provenience. 

Only three rooms in the west unit contain an unusually large 

amount of goods. Also, no one category of artifacts if found in a 

massive quantity with the possible exception of several in Room 13. 

Room 13 (Fig. 9) was a storage room quite unlike any other room. 

The floor lacked habitation room features such as a hearth. Large 

storage jars and some polychrome bowls were concentrated in the room. 

Twenty-one Obliterated Corrugated jars were found, plus six Pinedale 

Black-on-white jars. An unusual cluster of five Grasshopper Poly

chrome jars was also on the floor. Other jars include Grasshopper 

Black-on-red, Show Low Polychrome, and Patterned Corrugated. One 

Kinishba Polychrome bowl was foundj this type is rare at Grasshopper. 

No other unquestionably storage items were found. The usual (for 

floors and fill in many rooms) beads, axes, and grinding stones were 

found in small quantities. 

Room 21 contained the highest number of goods. A total of 

I4I9 artifacts was counted from the proveniences observed. Few of 

these are found in large quantities. The several levels delimited 

reduce the possibility that inaccurate clusterings have been produced. 

The room is a two-story structure, and materials were found on the 

bottom floor, on the second story floor, and on the (fallen) roof. 



Figttre 9» Room 13 excavated to the floor 
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Each provenience exhibits different aggregates of goods, each aggre

gate likely reflecting different specific tasks. On the bottom floor 

are a high number of grinding tools, especially two-hand manos (30). 

Cobbles were also numerous (1U)» A wide range of other tools was 

found, but none was plentiful. The floor did have a high total (26) 

of ceramic vessels. Six were Pinedale Black-on-white jars, but many 

bowls were present. Viewing the total assemblage of goods in Room 

21, I would state that seme storage jars were present, particularly 

on the bottom floor. The quantity does not, however, permit the in

ference that the function of Room 21 was that of a major storage 

area. 

Room 22 is similar in most aspects to Room 21, but has gener

ally smaller quantities of goods. Several storage jars were located 

on the ground floor, but not in an amount significantly different 

from many rooms in the east unit. 

Other rooms in the block surrounding the Great Kiva may in 

no way be inferred to be unusual storage facilities. Indeed, vexy 

small quantities of goods were excavated from many. Room 16 con

tained little except in subfloor levels, which are located in pre-

room plaza occupation levels. No floor materials were located. 

Room 111, including subfloor levels, contained only 1+8 artifacts, 

mostly fragmentary. Room 18 is inferred to be a small kiva. A 

hearth atypical of "habitation" rooms was found. In the trash fill 

was a lens containing fish and other small vertebrate remains. The 

hypothetical use of this room would likely be as a component of the 

ritual system centered in the Great Kiva. 
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As can be seen from Table 8, listing total artifact frequen

cies by fill and floor proveniences, several rooms in the east unit 

have more goods than some in the west unit. The quantity in the east 

unit tends to help negate prediction one. For example, Room 37 had 

seven ceramic vessels on the floor, five of which were storage jars. 

Room 28 has a high total artifact count, although this is explained 

by the layer of lithic items found in the fill. Room 100 had seven 

jars on the floor. 

In concluding the discussion of the first test implication, 

I would reiterate that the high status area (the Great Kiva area of 

the west unit) had no unusual storage facility that can be attributed 

to housing of goods for redistribution of the form hypothesized. 

Room 13 is the only room that is a large storage facility — or the 

only one excavated to date. The amount of possible stored food, for 

example, of Room 13 is more plausibly equated with the occasional 

ritual activities in the Great Kiva. This suggests greater simi

larity to the Hopi-Zuni model outlined in Chapter 8. It is at ritual 

events that food is distributed on a small scale. Distribution is 

egalitarian; dancers are furnished food and spectators given food and 

gifts. A similar situation seems supported at Grasshopper. 

In addition, artifacts associated at .7000 level of signifi

cance or higher do not suggest storage or stored goods (Tables U-6) 

beyond the storage jars already mentioned. Significantly associated 

tools appear to represent tool kits and raw materials. Their low 

frequencies tend to verify this inference. The tools are not massed 

in storage. 
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Table 8. Artifact frequencies for selected proveniences. 

Provenience Level Frequency 

Room 
1 floor uu 

fill 130 

2 floor 11 
fill h$ 

3 floor 66 • 
fill 2k 

h floor 9 
fill 2S 

5 floor 33 
fill 35 

6 floor 23 
fill 

7 floor k6 
fill 23 

8 floor 36 
fill 13 

9 floor 23 
fill 9 

10 floor 11 
fill # 

11 floor 80 
fill 17 

12 floor 11 
fill 27 

13 floor 83 
fill 23 

m fill U7 

1$ floor 7 
fill 18 

16 fill 
subfloor GK LI 

9 
U3 
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Table 8—Continued 

Provenience Level > Frequency 

Room 
"lB" floor 

fill 
k 

25 

19 floor 
fill 
subfloor, GK LI 

18 
21 
111 

20 floor 
fill 
subfloor GK LI 

35 
2k 
6 

21 floor 
fill 
subfloor, GK LI 

138 
21U 
19 

22 floor 
fill 
subfloor, GK LI 

50 
57 
3k 

23 floor 
fill 
subfloor, GK LI 

109 
57 
30 

2h floor 
fill 

22 
39 

26 floor 
fill 
subfloor, GK LI 

19 
79 
39 

27 floor 
fill 
subfloor, GK LI 

27 
22 
22 

28 floor 
fill 

6 
355 

31 floor 
fill 

10 
66 

37 floor 
fill 

3k 
11 

U2 floor 
fill 

12 
3 

100 floor 
fill 

U5 
16 
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Provenience Level Frequency 

Room 
10b floor 52 

fill 21 

lilt floor 18 
fill 23 

121 floor 8 
5 

153 fill 13 

Great Kiva Section 
1 1 11 
2 1 1U 
3 1 11 
k 1 5 
5 1 18 
6 1 19 
7 1 27 
8 1 25 
9 1 53 
10 1 UO 
11 1 10 
12 1 20 
13 1 11* 
1U 1 h 
15 1 2 



136 

The second test implication of a redistributive system is 

that artifacts functioning in a ritual or social context as manifes

tation of high status authority would be locally concentrated. The 

test implication further stated that as distance increased from the 

high status area these artifacts would decrease in number. The im

plication is not realized. Neither artifacts that could serve the 

dual purposes of high status symbols and basic subsistence tools or 

containers (awls, projectile points, polychrome pots) nor ornamenta

tion and raw materials were significantly localized as predicted. 

The correlation analyses bear heavily on this prediction. 

Tables 3-7 summarize the significantly associated artifacts. 

Five sets were treated as samples and correlation matrices produced 

these sets are: west unit, floorsj east unit, floors; all floorsj 

west unit, all casesj and east unit, all cases. In the east and 

west units different artifacts are associated. The clusters within 

the west unit do not appear to be either symbols of social position 

or significant in a ceremonial context. A few exceptions can be 

noted. In the analyses of all cases (levels) of the west unit, 

scrapers, utilized flakes, unutilized flakes, awls, antler flakes, 

bone beads, stone beads, and whole shell beads are all clustered in 

association. Another cluster is composed of Grasshopper Polychrome 

jars, Obliterated Corrugated jars, Obliterated Corrugated bowls, 

Fourmile Polychrome bowls, and Grasshopper Polychrome bowls. As will 

be discussed under the topic of activity group residues, the floor 

associations in the west unit suggest tool kits or aggregates of 

functionally related artifacts. 
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Several pottery types are significantly associated on floors 

within the west unit. These are largely, but not exclusively dif

ferent from the pottery types associated on floors within the east 

unit. In terms of identification of varying social contexts of mate

rial culture, it is the association of ceramic types that may be 

most useful. I have already pointed out the occurrence of Pinedale 

Black-on-white jars and Grasshopper Polychrome jars as preponderant 

in rooms around the Great Kivaj Clark (1967) has quantified the 

prevelance of Pinto-Gila Polychrome bowls, Pinedale Black-on-white 

bowls, and Cibecue Polychrome bowls as burial wares. The high 

association of the above-mentioned storage jars, of Obliterated 

Corrugated bowls and plates, Pinto-Gila Polychrome (Salmon variety) 

and Grasshopper Black-on-red bowls suggests that these wares had a 

use, perhaps in a ritual or other context, that differed from vessels 

located in the east unit. Few associations, unless rights to certain 

pottery types could ever be so demonstrated, can be ascribed to 

signifying status. Occurrence of quartz crystals and shell pendants 

suggests that these items may have been important within the west 

unit. 

Adding to the negative test is a statistically significant 

association of non-economic artifacts within the east unit. As with 

the west unit, most associated artifacts appear to be tool kits. 

In addition, however, are found such goods as shell bracelets, bone 

rings, conus shell tinklers, specular hematite, red hematite, worked 

bone, sherd blanks, and bone beads. These would be the goods that 
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I would expect to be symbols of high status. They are generally 

significantly associated within the east unit (Table $) but they 

also are often associated with tools that could be utilized in their 

manufacture. It is in burial context, especially subfloor Great 

Kiva burials, that whole, finished personal adornment items are found. 

Their use within the east unit needs further exploration. 

On floors in the east unit, considerably fewer associations 

were found than was true for the west unit (Tables 6 and 7). Grass

hopper, Fourmile, and Gibecue polychrome bowls were associated. 

Obliterated Corrugated jars were often recorded although the corre

lation analysis failed to indicate their association with other arti

facts as was demonstrated for the west unit. 

Room 1, a room in the east unit but not contiguous with the 

main block, tends further to negate the test implication of concen

tration of wealth or symbols of status into one area. This room is 

inferred to be an isolated kiva not unlike those described by 

Mindeleff (1891: 112). A roof entry is indicated. A bench at the 

east end possibly existed. The floor may have been plastered. Both 

quantities and types of artifactual debris support a kiva designa— 

tion. A total of 17k items was counted; this figure is surpassed by 

only three rooms next to the Great Kiva. Fourmile Polychrome and 

Pinedale Black-on-white sherds were very common. The infrequent 

Tonto and Kinishba polychromes were also found in Room 1. Specular 

and red hematite, pendants, beads, and male-activity tools were 

common. Three-quarter groove axes, knives, arrow shaft straighteners, 
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and bone tools were on the floor context, as was a spindle whorl, a 

miniature slab box and several ceramic bowls. While none of these 

data verifies that the room was a small kiva, the inference seems 

plausible (Hill 1968: 118-3$). 

lest implication 3 tends to be negated. The only evidence 

that supports activity groups of a size beyond the extended family 

is the large masonry ovens (Fig. 10) beside the east unit. These 

contiguous, deep ovens could have roasted extremely large amounts 

of food -- likely enough to feed a significant part of the entire 

village population at a single time. The oven size would make use 

on a family basis probably impractical. 

Most rooms have rectangular slab-lined hearths in the center 

of the floor. The frequency of this type of hearth, coupled with 

its size and concomitant heating capabilities, suggests that the 

occupants of each room were the principal economic unit preparing 

food. Food processing tools are found similarly distributed. In 

most rooms containing a hearth are found manos, metates, and occasion

ally mealing bins. Also found are various grinding tools besides the 

ubiquitous bifacial two-hand mano. Chert knives, scrapers, and 

flakes are generally found in floor context. All combine to strength

en the statement that the cooperating family was the primary food 

processor and consumer. Hearths within possible small kivas tend to 

be different than habitation room hearths. For example, Rooms 16 

and llU both have circular, slab-lined healths. Hearths in the 

occupation layers of the plaza, pre-dating Great Kiva construction, 



Figure 10* The evens beside the east unit# 



lia. 

are again different. They are often small (fewer than $0 cm. in 

length), oval, clay-lined hearths. They probably served ritual func

tions, not food preparation use. Occasionally, roasting pits are 

found. These are rock filled pits, never more than 1 m. deep or 1 m. 

wide. They are actually much smaller than those used by the Western 

Apache extended families (Buskirk 19U9). I therefore believe that 

the roasting pits at Grasshopper can only help negate the argument 

for a supra-family food processing group. Even if families within a 

redistributing society were processing their own foods, no evidence 

obtains that supports activity groups preparing goods on a scale 

large enough for redistribution. 

For the sake of continuity, I will move to the test implica

tion concerning an egalitarian economic system having reciprocity 

between social units as a means of exchange. The activity group 

residues should reflect the subsistence tests by clusterings of ar

tifacts. These clusters, I implied, would suggest the extended 

family as the basic cooperating group. This test implication tends 

to be verified. I base this judgment on results of the correlation 

analysis and on examining the floor scatter in each excavated room. 

Tool kits, or clusters of co-occurring tools are not plentiful in 

the east unit. 

One floor with relatively dense scatter is that of Room 3 

(Fig. 11). This floor exemplified, or perhaps even exaggerates the 

inferrable tool kit uses. A rectangular hearth, mealing bin, manos, 

and bone awls equate with daily household maintenance tasks. 



Figting- Xl« Room 3 excavated to the floofr, 
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Storage vessels, common in rooms at Grasshopper, reflect the emphasis 

on stored foodstuffs. The several bowls likely were utilized in some 

aspect of food processing or serving. For example, I infer that corn 

or other coarse vegetable food was stored in the jars, ground in the 

mealing bin, and then retained in bowls as meal until final processing 

and distribution. Cooking may have occurred in jars over the hearth. 

Smudged interior bowls may have functioned as serving dishes. This 

sequence is testable; appropriate pollen would be expected in the 

jars, mealing bins and unsmudged bowls. The chemical by-products of 

cooking and serving would, I predict, be found in analysis of sooted 

cooking jars and in smudged-interior bowls. Verification of this 

prediction would support my preliminary decision that the extended 

family was the basic activity group of food manipulation. 

The highly associated tools on floors in the east unit (Table 

7) are inferred to be the by-products of daily living plus several 

clusters of tools and manufactured items. Fourmile, Cibecue, and 

Grasshopper polychrome bowls are associated, as are several chert 

tools, polishing stones, raw material, red hematite, and worked bones. 

While these are not co-occurring sets in all rooms, the coefficients 

produced do describe the goods as related variables. 

The floors of the west unit (Table 6) are quite different 

from those in the east unit in range of artifact categories highly 

associated. The list of artifacts significantly clustering includes 

various forms of manos and metates, polishing stones, hammerstones, 

polishing-pecking stones, three-quarter groove axes, awls, antler 



lljl* 

flakes, shell pendants, and several pottery types. The types gener

ally significantly associated include Obliterated Corrugated, Pine-

dale Black-on-white, and Grasshopper Polychrome jars. Also associated 

are Grasshopper Polychrome and Pinto-Gila (Salmon variety) bowls. 

Fewer floors have been excavated in the west unit than in the east. 

The greater number of high correlations is attributable in part to a 

wide range of goods on each floor recorded. Furthermore, activities 

other than just daily subsistence tasks likely were carried out. 

Worked bone, awls, antler in several forms (especially antler wrienches) 

are much more in evidence and more highly associated than in the east 

unit. Grinding implements are perhaps too plentiful to be solely the 

residues of extended family groups. They are, however, not abundant 

enough to be a massed, stored, artifact intended for later distribu

tion. At this point I would infer that the grinding tools, along with 

awls, antler equipment, and other tools, were stored near the Great 

Kiva to be used in ritual activities. Some clustering of tools can 

also be inferred to be the residue of small group tasks. Whether or 

not these small groups were resident extended families cannot be 

stated# Should future excavations reveal more rooms in the west unit 

with a wide range of tool clusters in large numbers, the non-familial 

nature of the south end of the west unit might be verified. 

Activity groups concerned with food processing in the west 

unit appear to be similar to those of the east unit. Mealing bins, 

manos, metates, chert knives and scrapers, bowls, and jars occur 

arranged in rooms in a manner typical of the entire site. With the 
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exception of Rooms 13, 16, and 18, the rooms around the Great Kiva 

could have been habitation units. 

No evidence in the subfloor Great Kiva sections points to 

specific activity groups. Artifactual content of the plaza build-up 

is lightj undisturbed clusters of tool kits are few because of burial 

pit excavation and daily living on the open-air plaza. Light trash -

is most common. Several hearths and pits were located on the Great 

Kiva floor itselfj these are unique in form and their use is specu

lative. The paucity of artifactual data from actual Great Kiva floor 

context negates the possibility of sound inferences regarding within-

kiva activity. 

The second set of test implications involves the ranking sys

tem that is hypothetically a part of the redistributive system (so 

far not supported). Test implication 1 states that if a highly 

ranked social unit existed, community-wide support of the system 

would be evidenced by pan-village contribution of goods to the elite. 

This contribution would be observed in burial offerings, particularly 

ceramics, if locally produced pottery were contributed from through

out the village to high status burials, Alow coefficient of variation 

would be low if such were the case. Low coefficient, it will be re

called, means high variability within the sample. The coefficient 

should be approximately that of the sample drawn from the entire site. 

Pinedale Black-on-white was used to in this test (Tables 9-11). We 

see (Table 11) that the prediction is negated by the test, A coef

ficient of .819 was produced from design element analysis of whole 



Table 9. Pairs of design element categories with correlation co
efficients above ,7: Fourmile Polychrome. 

Pairs of Associated Design Element Categories* 
East Unit Great Kiva All Proveniences 

2, 1 2, 1 2, 1 
12, 1 k, 1 h, 1 

17, 1 9, 1 17, 1 
29, 1 17, 1 26, 1 

31, 1 26, 1 31, 1 

12, 1 31, 1 3U, 1 

17, 2 3U, 1 12, 2 
29, 2 u, 2 17, 2 
3U, U 17, 2 31, 2 
17, 12 22, 2 3U, 2 
31, 12 31, 2 17, U 
3U, 12 3U, 2 3U, h 
26, 17 17, u 17, 12 
29, 17 31, u 31, 13 
31, 17 3U, 1* 26, 17 
3U, 17 30, 6 31, 17 
U5, 21 19, 9 3U, 17 
3U, 27 3U, 12 3U, 31 
3U, 31 31, 13 
1*6, 1*3 31, 17 

3U, 17 

31, 20 

3U, 22 
3U, 31 

•SfSee Figure 6 for design elements 
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Table 10. Pairs of design element categories with correlation co
efficients above .7: Pinedale ELack-on-white. 

Pairs of Associated Design Element Categories* 
West Unit East Unit 

CV
J 

*
 2 1 

6, 2 6 1 

U3, 2 8 1 

6> 3 15 1 

59, 3 6 2 

23, 21 7 2 

59, 21 2 

1+7, 22 11 2 

U9, 27 15 2 

1*3 2 

58 2 

7 6 

8 6 

11 6 

X5 6 

11 7 

15 8 

58 8 

25 10 

15 11 

U3 1U 

58 1U 

66 1U 

58 15 

66 31 

66 U3 

66 58 

•jfSee Figure 7 for design elements. 
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Table 11, Coefficients of variations for samples of Fourmile Poly
chrome and Pinedale Black-on-white design elements. 

Provenience Pinedale Black- Fourmile 
on-white Polychrome 

All levels .29 .1*6 

East Unit ,k9 *62 

West Unit .35 .hh 

Cluster V Burials .81 .66 
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vessels from Great Kiva burials. The coefficient of variation 

derived from the total sample of design elements from all room and 

Great Kiva proveniences is .29lj. While a portion of the high co

efficient may be due to sampling error (the small number of pots), 

a restricted source of Pinedale Black-on-white vessels in Great Kiva 

burials seems likely. In other words, the contribution to the Clus

ter V burials seems to have come from a limited portion of the pueblo. 

The entire population probably was not making offerings to the de

ceased of a high ranking segment of the community unless there was a 

highly specific selection of a particular range of designs. 

As Table 11 indicates, the Fourmile Polychrome design ele

ments behave similarly. Since Fourmile Polychrome is assumed to be 

a trade ware, an explanation different from the one offered to explain 

Pinedale Black-on-white design element distribution is necessary. 

This problem is discussed in the final chapter. 

The second test implication concerning ranking was neither 

verified nor negated. I had hoped to show that social distance or 

closeness of relationships to highly ranked leaders would be evi

denced by burial treatment within the high status cemetery. Prelimi

nary results do not support this prediction. Subjectively, I would 

guess that burial treatment is determined more on the basis of age 

and sex than a result of rank within a high status social unit. The 

factor analysis outlined in Chapter 10 has been partly realized, but 

detailed interpretation and several re-runs utilizing selected data 

will be necessary before reliable results can be offered. I hesitate 
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to utilize the very preliminary results in making a decision about 

the nature of status at Grasshopper. Since the coefficient of vari

ation of burial ceramics is so high, I believe the prediction to be 

negated. Future excavations may force re-evaluation of the predic

tion, but for the present no more analysis is feasible. 

Hypothesis Two 

The second hypothesis was an alternative to the first. Re

distribution and ranking developing as readaptation to increased 

problems in energy acquisition probably did not occur. An increased 

emphasis on a horticultural and egalitarian economic system with 

reciprocal exchange may have continued the earlier trends observed 

by Longacre (196Ua) and Hill (1965). 

The first test implication was that if horticulture were in

creasingly emphasized, communication among villages would decrease. 

I follow Leone (1968a)0 This implication was negated by the test. 

The coefficient of variation of Pinedale Black-on-white was markedly 

lower than expected (Table 12). In other words, a great amount of 

communication between villages seems to have prevailed between 

approximately A.D. 1275 and lUOO in the Grasshopper area. 

A prediction related to the social autonomy test states that 

a horticultural adaptation would be evidenced by the ratio of plant 

processing tools to hunting tools being greater than in earlier 

Mogollon sites. If this prediction were verified, less hunting and 

more horticulture would be indicated. Also, economic and social 

autonomy or communication among villages would be discerned. The 
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Table 12. Dates and coefficients of variability of black-on-white 
design elements dating between A.D. 1000-1U00. Modified 
from Leone (1968a) to include the Grasshopper coefficient. 

Approximate date Coefficient of 
Sites A.D» t 5o years Variability 

6 (Grasshopper) 1350 .29 

5 1250 .52 

k 1200 .50 

3 1150 .52 

2 1050 .59 

1 1000 .62 
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prediction, however, in keeping with the results of the former test, 

tends to be negated. The ratio of hunting to plant processing tools 

narrows (Fig. 8), The Broken K ratio was l:£j the Grasshopper ratio 

changed to 2:3. Hunting activities were of considerable importance 

to the residents of Grasshopper, if my test is valid and if the re

sults are reliable. Sampling error cannot be ruled out at present 

as the sample of excavations has not been systematically drawn. 

However, because of the large amount of volume excavated, I believe 

sampling error is minimal. 

It was implied that egalitarian social unit control of re

sources would be evidenced by residential unit clusters of habitation 

and storage rooms. Activity groups residues that coincide with the 

residues of single family units would also be found. The latter test 

tended to be verified, as was stated earlier. Nearly all tool kits, 

floor scatters of artifacts, and storage jars appeared to equate with 

tasks performable by the cooperating extended family. The former 

test implication is difficult to assess. In largest part, no pattern 

similar to Broken K pueblo or to the modern Hopi is found. Two 

storage rooms have been excavated: Rooms 13 and U2. Room 13 clearly 

is not the small facility common at Broken K. Room 1*2 does resemble 

the small storage rooms of many other earlier Mogollon pueblos. 

Floor scatter was light; one large Obliterated Corrugated jar was 

set into the floor. 

While the pattern of habitation room with adjacent storage 

room does not exist, a pattern is suggested that may indicate the 
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presence of the single family unit. Each habitation room generally 

contains storage facilities — large jars — and has a larger floor 

area than the earlier Mogollon sites. While the distribution of 

room size follows a normal curve, the mean room size is greater than 

that expected when utilizing the Hopi-Broken K model. The increase 

in size allows storage within the living quarters and perhaps more 

people per room. 

The tests of the nature of social units is inadequate. 

Small social units are suggested, but further tests are necessary. 

After a larger sample of rooms in the east unit is completed an 

intensive analysis of room content and size variation may be attemp

ted. 



CHAPTER 12 

INTERPRETATION OF ENVIRONMENTAL VARIABLES 

Flora and Fauna 

The need for increased efficiency in acquisition of food 

resources was suggested to be a phenomenon co-occurring with the 

development of an economic redistribution system. Possibly a redis

tribution system with its "chiefs" would have enabled maximally 

efficient production and distribution of foodstuffs, thereby ensuring 

the operation of the cultural system. While quantitative tests and 

inferences from the tests indicate that a redistribution system of 

the form outlined did not exist, study of the prehistoric environment 

is still relevant. The main contribution of such an examination lies 

in the possibility of pointing to new directions for research. Since 

large-scale environmental studies by specialists are planned as part 

of the research at the Grasshopper Ruin, the cultural implications of 

varying ecological conditions may be relevant to the over-all program. 

I must emphasize, however, that only quantitative analyses can add 

validity to my speculative evaluation. 

The entire area of east-central Arizona was abandoned by the 

Mogollon occupants sometime around A.D. ll|00. Small-scale site sur

vey around Grasshopper indicates that the area had been occupied for 

over 2000 years. Cultural similarities to other, better known, 

15U 
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Mogollon areas indicate that a gross increase of dependence on horti

culture occurred after A.D. 1. In addition, the construction of 

large, raultistoried villages may co-vary with increased reliance on 

domesticates as the subsistence base. That some of the pressures 

causing aggregation into larger communities and forcing ultimate 

abandonment of the area result from environmental vagaries makes good 

"anthropological sense." However, production of comprehensive, test

able hypotheses and concomitant methods capable of analyzing the pre

historic environment is difficult. Several lines of evidence might 

me used in this work to evaluate possibilities of ecological vari

ation. They are: description of the present environment, especially 

flora and fauna, and archaeological data (pollen, tree-rings, faunal 

remains, population estimates, and the results of tests discussed 

earlier). The characteristics of the principle meat producer, mule 

deer, are reviewed. 

The western one-half of the Ford Apache Indian Reservation, 

in xfhich Grasshopper is roughly centered, is today marginal horticul

tural land. Only alluvial flats bordering creeks are producing crops, 

and most of them are irrigated. For example, the Apache at Cibecue, 

Arizona, irrigate the bulk of their fields along Cibecue Creek. Most 

Apache farm sites have been irrigated as long as can be known. A few 

dry-farming sites are recorded, but these are now abandoned (for a 

detailed discussion of Western Apache horticultural practices, see 

Buskirk 19k9), 

The winter-summer rainfall pattern may be most responsible 

for the lack of dry-farming. Summer rainfall arrives in late July, 
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well after growing corn needs water. Also, the rain often comes in 

torrential downpours, with rapid run-off the rule. About A.D. 1200 

in the Hay Hollow Valley near Snowflake, Arizona, the rainfall pat-

pern seems to have shifted from mild, steady summer rains to heavy 

mid-summer rains, as I discussed in Chapter U. Pollen analysis should 

permit testing the hypothesis that in the Grasshopper region a shift 

in the rainfall pattern occurred after A.D. 1200. A change in 

present ages of both economic and non-economic pollens would be pre

dicted. 

The flora today are those of the Upper Sonoran and Transi

tional Biotic Zones (Table 13)• None of these is known to have been 

utilized at Grasshopper as food, although juniper berries have been 

found in a trash lense in Room 18. Acorns, walnuts, mescal, and 

squawberry have long been important wild floral resources for the 

Apache,supplementing game and domesticates. A number of factors 

mitigate against wild plants providing a major portion of food mate

rials to the prehistoric Mogollon Pueblos. Although we cannot pro

vide solid figures, it is reasonable that the lUth century population 

was much higher than that of the 19th century Apache. The terrain 

nearby Grasshopper is not rich in floral foods today. Ponderosa 

pine, juniper, and a few oak are predominant. Throughout the western 

one-half of the Fort Apache Indian Reservation, plant foods vary con

siderably in quality as well as abundance. Apache informants specify 

the Oak Greek drainage as most productive in edible acornsj Blue 

House mountain is a prime mescal collection area. Squawberries are 
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Table 13. Selected flora of the western one-half of the Fort Apache 
Indian Reservation. 

Taxonomic Designation Common Name 

Pinus ponderosa yellow pine 

Quereas gambeli Gambel's Oak 

Pinus edulis pinon pine 

Juniperus utahensis Utah juniper 

Juniperus monosperma oneseed juniper 

Juniperus pachyphloea alligator bark juniper 

Quereus eraoryi Emory's oak 

Quereus oblongifloria blue oak 

Populus fremontii cottonwood 

Acer spp. maple 

Fraxinus velutina ash 

Arctostaphylos pungens manzanita 

Rhus tribobata squaw bush 

Cercocarpus spp. mountain mahogany 

Mimosa biuncifera mimosa 

Berberis fremontii barberry 

Nolina microcarpa beargrass 

Yucca spp. yucca 

Agave spp. agave 

Bouteloua spp. grama grass 

Aristida spp. threeawn grass 

Muhlenbergia spp. mountain muhly and others 

Cowania mexicana cliff-rose 
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collected in the neighborhood of Grasshopper. Wild floral foods are, 

therefore, neither evenly distributed nor always useful when found. 

Furthermore, we cannot assume that conditions between A.D. 1275-lUOO 

were more advantageous to wild food-bearing plants. Reliance on a 

yearly harvest of plant foods may have been impossible. Hill (1965) 

at Broken K pueblo inferred that attempts to shift dependence from 

corn, beans, and squash to wild flora soon failed. Certainly Grass

hopper is a component of a markedly different ecosystem than Broken K, 

but I would hypothesize that the lUth century Mogollon could not have 

heavily exploited wild plant foods. A verification of this hypothe

sis would be the discovery of primarily domesticate pollens and, 

perhaps, large quantities of game bones. Conversely, if a trend to 

fewer domesticate pollens (and floral macro-fossils) to gathered wild 

plant pollens is observed, we would argue that the subsistence base 

was changing away from use of corn, beans, and squash. 

Table ll; lists selected fauna found today within possible 

hunting range of Grasshopper (although numerous contemporaneous vil

lages would be passed by enroute hunters). Of the fauna listed few 

could be called major meat sources, either in terms of a poundage or 

population size standpoint. Most common are deer. Both mule and 

white-tail deer can be observed today. Elk are known nearby Grass

hopper but occur in smaller numbers than deer. Turkey are common in 

the vicinity. I have seen javelina within hunting distance of Grass

hopper, but these animals are generally found at lower elevations. 

As with wild plant foods, we cannot assert that the same game was 
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Table lit. Selected fauna of the western one-half of the Fort Apache 
Indian Reservation (from Buskirk 19U9)• 

Taxonomic Designation Common Name 

Cervus merriami Merriam elk 

Odocoileus hemionus mule deer 

Odocoileus virginianus var. white-tail deer 

Tayassu sp. peccary 

Urusu americanus black bear 

Sciurus aberti Albert squirrel 

Sciurus arizonicus Arizona grey squirrel 

Citellus spp. ground squirrel 

Eutamias sp. chipmunk 

Lepus sp. jackrabbit 

Sylvilagus cottontail rabbit 

Lynx rufus bobcat 

Felis concolor mountain lion 

Ganis latrans coyote 

Mephitis sp. skunk 

Meleagris gallopovo merriami Merriam turkey 

Columba farciata band-tailed pigeon 
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found in the same numbers when Grasshopper was inhabited. Most im

portantly, we must devise the tests than can measure the impact of 

hunting on the game -- especially an elk, deer, and turkey. The 

fluctuations of game density compared with intensity of hunting and 

with year-to-year climatic change would bear upon the dependence of 

the human populations on the wild fauna. Micro-climatic variations 

have immediate effects on the productivity of the plant foods of 

fauna and of the fauna themselves (Swank 1958). 

Characteristics of Mule Deer 

Mule deer (Odocoileus hemionus) were likely the most important 

game animal that the Mogollon exploited. Professor Stanley Olsen has 

suggested that on the basis of preliminary observation, mule deer and 

turkey (Meleagris gallopovo merriami) are heavily represented in the 

Grasshopper faunal collections. Today the Apache hunt primarily mule 

deer. A knowledge of the habits and density of these deer is there

fore crucial in estimating the dependence of prehistoric populations 

on game resources. 

The literature is voluminous on the many aspects of deer. 

Two research domains provide most of the relevant information: animal 

ecology and game management. It is from the latter (although the two 

overlap considerably) that I have selected materials in order to out

line the variables of the mule deer as a food resource. Most 

valuable is Swank The Mule Deer in Arizona Chaparral (1958). Besides 

intensive analysis of mule deer in the Upper Sonoran Biotic Zone, 
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Swank discusses the Kaibab North and Bill Williams deer herds. Both 

herds occupy environments in part comparable to the western one-half 

of the Fort Apache Indian Reservation (compare Russo 1961+)• 

Population dynamics and seasonal movements of mule deer are 

of greatest relevance in evaluating the prehistoric game potential. 

Population dynamics refers to the changes over time, normal and ab

normal, of an animal population. Variables necessarily considered 

in describing population dynamics of mule deer are density, carrying 

capacity, productivity, herd composition, predation, disease, food, 

resources, and the influences from hunting. While all these are in

terrelated, separation for analysis is necessary and feasible. 

Seasonable movements are not found in all mule deer herds. Those 

occupying higher elevations, however, do move between winter and 

summer ranges (Swank 1958s U6) and therefore must be considered in 

this work. 

Density is critical in determining if sufficient deer live 

around Grasshopper to provide significant amounts of food. Density 

per square mile varies greatly, with food and water availability 

critical factors. 

In chaparral and over-grazed areas density may reach as low 

as four deer per square mile (Swank 1958: U5). However: 

To the north of the chaparral, Arizona deer occupy distinct 
summer and winter ranges. Their summers are spent in open 
ponderosa pine forests where an abundance of herbacious 
plants occur. In the fall they migrate to lower elevations 
and south-facing slopes that are covered with mahogany. 
Here, taking both summer and winter ranges as a unit, deer 
density in recent years has climbed to as high as 26 per 
square niileT 6n the winter range deer reach a density of 
60 per square mile (Swank 1958: I+65 emphasis mine). 
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Figures calculated from data in Swank (I9f>8: 89) indicate that 

the Bill Williara3 deer herd carried, over-all, under 12 deer per 

square mile. The environment being roughly like that of Grasshopper, 

we may speculate that density around Grasshopper was, in the summer, 

about the same. Higher and lower densities would result from two or 

more variables, particularly climatic influence on deer foods and 

hunting by man. "Almost without exception, work done to date seems 

to indicate that low deer population can be traced directly to an in

sufficient quantity or poor quality of food"(Swank 1958: 3h)» Deer 

are sensitive indicators of range conditions. Range condition, or 

quantity and quality of browse, is controlled by yearly climatic 

conditions and by its history of deer use. 

Droughts or dry periods during the late spring and early 

summer months often retard growth of the bushes deer feed on: moun

tain mahogany, desert ceanothus, holly-leaf, buck-horn, and cliff-

rose. Budding is diminished and plant growth is minimal. As a re

sult deer must exploit less nutritious and less palatable plants. 

The results, in terms of deer productivity, are both immediate and 

long range. During dry periods fawn loss sharply increases, maturity 

is delayed, and conception likely occurs a year later than usual in 

surviving fawns. Adult does are less likely to breed when food con

ditions are poorj even when conception is realized, prenatal and 

postnatal fawn death is higher than normal. In addition, "...a 

greater portion of the adults on good range have twins" (Swank 195>8: 

17). Drought conditions, unless followed by significant rainfall, 
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produce long-term damage to deer browse. Since during drought deer 

over-exploit browse, following years may not see "normal" growth of 

the plants. Without normal, plentiful plant-growth, deer must fur

ther decimate the browse. The end result is a reduction of the herd 

to a size that will eventually allow regeneration of the plants, 

I noted in Chapter k that tree-ring studies tentatively in

dicate that drought conditions lasted from A.D, 1275-1295 around 

Grasshopper, Since the 6000 foot elevation of Grasshopper is summer 

range for mule deer, I would hypothesize that as dry climatic con

ditions prevailed, the 13th and lUth century Mogollon killed few 

mule deer. The hypothesis could be tentatively tested by determining 

if the proportion of deer bones decreased in segments of the Grass

hopper ruin dating to the dry periods. 

An alternative hypothesis can plausibly be advanced because 

of the effects of hunting on deer productivity. While white-tail 

deer may be driven from their home territories by hunting pressures, 

mule deer populations actually increase as kill-counts rise (up to a 

certain point). 

The rate at which a herd increases when it is at carrying 
capacity is relatively low. If this herd is harvested to 
a point below carrying capacity, the rate of increase will 
immediately climb in an attempt to push the herd back up 
to carrying capacity.,,. Extensive studies of the pro
ductivity of mule deer have shown that a harvest of at 
least 20 to 25 percent of the pre-season herd can be taken 
without permanently decreasing the population (Swank 1958s 
65), 

The critical, unknown variable in evaluating the potential 

of mule deer as a food source is the population size of the 
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prehistoric inhabitants. Estimation of the number of people in the 

western one-half of the Fort Apache Indian Reservation must wait 

completion of systematic site survey. For Grasshopper, an extremely 

rough estimate of maximum population size may be made. Utilizing 

Hill's (1965: 202-1;) procedure for estimating village population 

size, I would suggest Grasshopper numbered no more than 600 people 

(I assume the number of rooms to be approximately £00). More precise 

figures should be delayed until we can control the temporal and 

spatial sequence of room construction and abandonment. If the occu

pants of Grasshopper could hunt only those deer in the terrain 

between the villages and neighboring villages, I would subjectively 

guess that deer did not make up a large portion of the diet. Both 

small and large (100+ rooms) pueblos are within one morning's walk 

of Grasshopper. Assuming that each of the known contemporaneous 

sites was occupied, the area within six miles of Grasshopper could 

riot have furnished a significantly large number of deer. For example, 

placing Grasshopper in the center of a 114; square mile area, probably 

no more than 2000 deer were in the same territory. If E>00, or 2$ 

percent per year were killed, as many as 25>00 people divided the 

meat. These figures are little more than speculation at present, 

but are perhaps indicative of results attainable by quantitative 

analysis of archaeological data. I hypothesize that deer were maxi

mally exploited, but that the llith century pueblos below the Mogollon 

Rim also relied heavily on domesticates. 
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Archaeological Data 

Archaeological data now in hand concerning the environment 

and food resources are not quantified and are preliminary. Gerald 

Kelso (1968) has reported the analysis of pollen recovered from Room 

22. Corn pollen was present on metates, and a general paucity of 

pine pollens was noted in the room. Stanley Olsen reports a high 

percentage of mule deer and turkey bones in the sample of non-human 

bone. Stein (1963) lists deer as abundant osteologically in the 

Point of Pines region during the llith century. Other game at Point 

of Pines were antelope, bison, and mountain sheep. None of these 

latter were abundant. 

Species identifications demonstrate extensive utilization of 

juniper in building and as fuel; pine is, however, found. 

Woodbury's (1961) study of agriculture at Point of Pines pro

vides little ground for comparison. Woodbury describes at length the 

prehistoric water control devices foundj no similar features have 

been recorded near Grasshopper. Woodbury was unable to do more than 

speculate on total acreage since much of the field systems have been 

covered by later soil deposition. The same is true around much of 

Grasshopper. The numerous farm houses or outlying single room units 

do indicate that much horticulture was practiced at Point of Pinesj 

no data are recorded for the locale of Grasshopper. 

The only other archaeological data that can be brought to 

bear on subsistence or environment are the tests performed as part 

of the hypothesis testing, and of these only the ratio of hunting 
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to grinding tools and the coefficients of variation are applicable 

(Fig. 11). The increase in percentage of hunting tools at Grass

hopper compared with Broken K and Carter Ranch may indicate that 

the occupants of Grasshopper extensively exploited wild fauna. On 

the other hand, the environments of the latter two and the first are 

quite different; today game and plant resources appear more plentiful 

below the Mogollon Rim than to the north near Snowflake. I cannot 

conclude that the tool ratio difference is due only to greater use 

of game animals at Grasshopper. 

The coefficients of variation support the trend away from 

village isolation and by extension, dependence on horticulture (see 

Leone 1968a, 1968b, and Table 12). If the cause of increased commu

nication among villages is decreased reliance on domesticates, I 

would suggest that a greater reliance on game occurred. The test 

results are more suggestive than conclusive, however. A closer ex

amination of the relationship of social autonomy and on economic base 

is needed. 

In summary, the evaluation of environmental variables indi

cate that before we can deal effectively with all of the proposed 

research, we must delimit the nature of climatic fluctuation after 

A.D. 1200, control the extent of change in hunting patterns as people 

consolidated into ever larger villages, and we must assess the degree 

of reliance on horticulture. By this basic knowledge of the environ

mental and subsistence variables, we can proceed to investigating the 

readaptive responses in economic organization. I do not, however, 
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argue that all efforts must be concentrated in environmental re

search; testing the nature of various organizational aspects can go 

on at the same time. One major weakness of my work is inability to 

perform both researches at one time. attempt to test for redis

tribution and for an emphasis on horticulture suffers from lack of 

quantitative ecological data. 



CHAPTER 13 

GENERAL SUMMARY, CONCLUSIONS, AND PROJECTION 

The Experiment 

The expected results of a redistribution and ranking system 

at Grasshopper all tended to be negated. No large concentrations of 

either economic goods or status symbols were found. Few activity 

areas or tool kits were discovered that could be attributed to other 

than the cooperating family or to small groups. No evidence of pan-

community contribution of mortuary items to the Great Kiva-Plaza 

burial area was produced, and tests attempting to delimit the vari

ation within the above burial area were unsuccessful. Evidence con

cerning the prehistoric environment is largely suggestive of a 

relatively stable subsistence base with extension utilization of 

both domesticates and wild faunal resources. No ecologically derived 

need for increased efficiency was pinpointed, although the evaluation 

is weak due to lack of data. 

On the other hand, inferred activity group tasks, as sug

gested by artifact associations (determined by correlation analysis), 

are most plausibly those of an egalitarian horticultural adaptation. 

Most of the food processing, manufacturing, storage, and daily living 

activities are probably centered in the habitation rooms found 

throughout the pueblo. The rooms around the Great Kiva were occasion

ally richer in gross artifact content than most rooms in the east 
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unit. These few west unit rooms were also, however, better endowed 

than many other rooms adjacent to the Great Kiva. Ih spite of the 

higher artifact counts in these rooms, I inferred that highly-

associated artifacts are most plausibly equated with small group 

activity. Rooms 13 and 21 may be exceptions, perhaps being minor 

storage units related to Great Kiva ritual. 

The coefficients of variation and the highly associated de

sign elements do not at all verify the predicted emphasis on horti

culture. If the assumptions underlying the measures of variation of 

ceramic style are correct, Grasshopper was not an isolated farming 

village. Instead, considerable exchange of some form (such as 

exogamous marriage and trade) occurred. 

The ratios of hunting tools to grinding tools were not ex

pected, If Grasshopper depended primarily on domesticates, particu

larly corns, beans, squash, a general paucity of projectile points 

and other hunting equipment would have been expected. Instead, a 

significantly high percentage of hunting tools occurred. 

The patterning of room size and function differed sharply 

from the predicted model, a model based on Broken K and Hopi data. 

The inferences from the different pattern did not negate the predic

ted model, but only forced modification. Further testing is there

fore necessary before sounder conclusions can be made. 

The tests neither completely verify nor negate either of the 

two hypotheses. The second hypothesis, and therefore the second or 

Hopi-Zuni model, is most closely approximated. Clear deviations are 
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seen: wild faunal resources were probably utilized as fully as pos

sible, and communication between villages was likely frequent and 

consistent. Some form of exchange existed that would account for 

the high variation in the Pinedale Black-on-white and Fourmile Poly

chrome design elements. 

Validity of the Tests 

Several assumptions have been made. The most important is 

that culture is patterned, and that the material residues of cultural 

activities are fossils of patterned behavior. Style in ceramics has 

been one source of data used to locate patterned behavior, as has the 

association of tools and other artifacts with varying proveniences. 

Such procedure is hardly new; tests to date tend to verify the 

validity of the assumptions made (Deetz 196£j Longacre l?6Ua, 1966, 

1968j Hill 1965j Binford and Binford 1968). 

Most distributional descriptions and association tests rely 

on statistically valid sampling techniques. With the strong proba

bility that one has a genuine description of fossilized behavior (co

variation of artifacts) in one's data, strong inferences are more 

certainly achieved. Grasshopper is being sampled according to sound 

statistical procedures, but the sample acquired to date is unques

tionably inadequate. In the distributional studies I have completed, 

the highly associated variables may be invalidated when a truly 

representative collection is acquired. Given that the tests performed 

were valid, the results might ultimately be unreliable. 
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Nevertheless, the size of the sample should make the con

clusions valuable enough to suggest further, more precise directions 

for research. Within the sample controlled, the high associations 

are real. The inferences made tentatively indicate the fruitfulness 

of pursuing one line of inquiry as opposed to another. For example, 

intensive exploration of the possibility of an egalitarian, reciprocal, 

economic base at Grasshopper would seem more useful than further 

attempts to discover redistribution and ranking systems* 

Projection of Research Design 

As valuable as the test results acquired are the by-products 

of the experiment. One of these is the previously unsuspected 

associations of personal adornment items with several tool categories. 

Also available are several coefficients of varied ion of ceramic de

sign element variation (Tables 9 and 10). 

The concentration of tool kits and personal adornment or 

status symbols (such as shell, various beads, and bone) in the east 

unit provides the impetus for hypothesizing an exchange system based 

on reciprocity. Longacre (1966) advanced a similar hypothesis to ex

plain distribution of tools and bone at Broken K. He further sug

gested that the exchange system possibly worked to reinforce the 

social integration of the several residence groups inferred. The 

location of a similar system at Grasshopper is only hinted atj I 

would offer the prediction that several segments or divisions of 

Grasshopper specialized in the production and distribution of various 

goods# Perhaps the system would have helped decrease dissension 
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among various social units. In any case, a test of the prediction 

would be made by controlling the manufacture and movement of goods 

throughout the pueblo. That it is generally broken ornamentation 

found (and that in trash) in the east unit is suggestive. The whole, 

completed items are most numerous as inclusions in burials in the 

west unit. I cannot predict, on the basis of my data, what goods 

might be moving out of the west unit into the east unit. I am not 

sure that actual goods were necessarily exchanged into the east unit. 

Ideological well-being, curing, assurance of good crops, and the like 

are equally plausible commodities. They would be, it is certain, 

most difficult to discover archaeologically. The coefficients of 

variation are particularly interesting given the results of the com

pleted tests. Several alternative explanations of the figures pro

duced are possible. Examining the Pinedale figures, we see that the 

coefficient of the east unit is .U9U, while that of the west unit is 

.3U7. These differences reflect the greater variability in the west 

unitj the inference is supported by the design elements correlating 

above .7 degree of association in each unit (Tables 9 and 10). 

The east unit is indicated to be more homogeneous or less 

variable than is the west unit. In other words, a smaller range of 

variation of style was found, suggesting a more "closed" section of 

the pueblo than the west unit. Less sharing with other sections is 

inferred. Either continuity of the groups producing micro-traditions 

of style existed, or a smaller influx of pottery produced outside the 

east unit obtained (this speculation would apply only to Pinedale 
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Black-on-white)• It is possible that several residence groups occu

pied the east unit over a lengthy period of time, with few families 

settling in the unit from other sections of the pueblo. 

The coefficients of variation for the west unit indicate that 

greater variability existed in the samples analyzed. Two alternative 

or overlapping explanations are plausible; both are consistent with 

the suggestions made for the east unit. First, residence selection 

may have been more random in the west unit: families may have settled 

in the west unit after having resided elsewhere. Second, a contri

bution of ceramic vessels at ritual occasions may account for the 

greater variability. This explanation is basically the same as the 

prediction that high variability in Great Kiva burials would indicate 

pan-community contribution to the deceased. That members of resi

dence units from throughout Grasshopper contributed goods to ritual 

activities is very plausible. The Hopi-Zuni model is supported by 

such behavior. Before more definite statements of probability can 

be made, however, additional tests must be completed. 

The coefficient of variation measuring the homogeneity of 

the Pinedale Black-on-T.;hite design element burial sample indicated 

that probably little pan-village contribution of grave goods to Clus

ter V burials occurred. The observation remains, however, that 

Cluster V is a special cemetery area containing richly endowed 

burials. Two alternative suggestions may account for the existence 

of the special cemetery. 

Most likely, I suspect, is the explanation that during Late 

Mogollon times pueblo leaders were more powerful, had more authority, 
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and were more specially treated than is true among the recent Hopi 

and Zuni. While the society was probably egalitarian, higher popu

lation density, lack of pressures from a dominant culture, and 

perhaps greater providence of food may have favored a more complex 

socioeconomic organization than can be observed today. 

The localization of burial wealth may be hypothetically ex

plained in several ways. Social and ritual leaders of the Grasshopper 

community may have been drawn from the wealthy successful families. 

These families perhaps had amassed enough luxury items for use as 

burial goods. Also, social position (for example, sodality head) 

may have enabled acquisition of such goods as turquoise, shell and 

other prestige items. 

The deceased young of the pueblo leaders may have been placed 

in the Cluster V cemetery solely because of the influence of their 

important parents. These parents perhaps included personal wealth 

with the bodies. 

An alternative suggestion to account for the burial differ

ences is that the Cluster V interments functioned in a village inte

gration role. The deceased and their mortuary goods may have been 

specially located as part of efforts to consciously emphasize social 

solidarity. For example, the Cluster V.burials may have been some 

of the people who resulted from endogamous marriages. The indi

viduals marrying within Grasshopper and their children possibly were 

accorded special treatment at a time when cooperation within the 

pueblo may have been essential. 
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Fourmile Polychrome is assumed to be a trade ware. I have 

already discussed the reasons for making this assumption, an assump

tion that in reality remains a hypothesis to be tested. The coeffi

cients of variation and the highly associated design elements are 

remarkably consistent with those of Pinedale Black-on-white. Four-

mile Polychrome as a trade ware makes interpretation of the 

coefficients difficult and quite speculative. Several possibilities 

exist. The first is that the type is actually a locally produced 

ware, but is manufactured from special clays. This is, however, 

inconsistent with the chemical similarities of Grasshopper Fourmile 

sherds and samples from Kinishba, Point of Pines, and others. 

The low (.623) variability of Fourmile Polychrome in the 

east unit may be a result of selection of vessels with a specific 

design range for use within the unit. The high (.'4I4I) variability 

found in the west unit could possibly be due to selection of the 

"flamboyant," "erratic," or "unique" trade vessels for use in ritual 

or special social contexts. The frequencies produced (on computer 

print-out) for each design element tends to indicate that the more 

"unique" elements are found in Great Kiva-Plaza proveniences. 

The preceding speculations are offered as directions sug

gested for future research. With greater sample size realized for 

the east and west units, more powerful statistics will be able to 

provide a sounder inference base; more specific predictions can also 

be tested. These two procedures would then be joined in a more com

prehensive methodology than is found in this work. 
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Site, East-Central Arizonâ  MS, Master's Thesis, Univer-
sity of Arizona, Tucson. 

CLARKE, DAVID 

1968 Analytical Archaeology. Meuthen and Co., Ltd., London. 

COHEN, YEHUDI 

1968 Culture as Adaptation. In Man in Adaptation, edited by 
Yehudi Cohen, pp. I1O-6O. Aldine Publishing Company, 
Chicago. 

CUMMINGS, BYRON 

191̂ 0 Kinishba: A Prehistoric Pueblo of the Great Pueblo Period. 
Hohokam Museums Association and The University of Arizona, 
Tucson. 

DEM, JEFFREY S. 

1967 Chronological Analysis of Tsegi Phase Sites in Northeastern 
Arizona. MS, doctoral dissertation, University of Arizona. 
Tucson. 

DEETZ, JAMES 

1965 Dynamics of Stylistic Change in Arikara Ceramics. Illinois 
Studies in Anthropology, Nc. h. University of Illinois 
Press, Urbana. 



179 

DIXON, W. J. (editor) 

196k BMP Biomedical Computer Programs. Revised edition, Health 
Sciences Computing Facility, Department of Preventive 
Medicine and Public Health, School of Medicine, University 
of California, Los Angeles. 

DOZIER, EDWARD P. 

i960 The Pueblos of the South-Western United States. Journal 
of the Royal Anthropological Institute of Great Britain 
and Ireland, Vol. 901 Part 1, pp. 1U6-160. London. 

DRUCKER, HAROLD 

19̂ 1 The Northern and Central Nootkan Tribes, Bureau of 
American Ethnology, Bulletin No. li|l|., Washington. 

19$$ Indians of the Northwest Coast. The Natural History Press, 
Garden City, New York. 

EGGAN, FRED 

19̂ 0 Social Organization of the Western Pueblos. University 
of Chicago Press, Chicago. 

1966 The American Indian. Aldine Publishing Company, Chicago. 

FLANNERY, KENT V. 

1967 Review of An Introduction to American Archaeology, Vol. 1: 
North and Middle America, by Gordon Willey. Scientific 
American, Vol. 217, pp. 119-122. New York. 

1968 Archaeological Systems Theory and Early Mesoamerica. In 
Anthropological Archaeology in the Americas, edited by 
Betty Meggers, pp. 66-87. Anthropological Society of 
Washington, D. C., Washington. 

FORDE, C. DARILL 

1931 Hopi Agriculture and Land Ownership. Journal of the 
Royal Anthropological Institute of Great Britain and 
Ireland, Vol. 61, pp. 357™i)-05. London. 

FRIED, MORTON H. 

1967 The Evolution of Political Society. Random House, New 
York. 



180 

FRITTS, HAROLD C. 

1965 Tree-Ring Evidence or Climatic Changes in Western North 
America. Monthly Weather Review, Vol. 93, No. 7, pp. 
I;2l4i3. Washington. 

FRITTS, HAROLD C., DAVID G. SMITH and MARVIN A. STOKES 

1965 The Biological Model for Paleoclimatic Interpretation of 
Mesa Verde Tree-Ring Series. In Contributions of the 
Wetherall Mesa Archaeological Project, assembled by 
Douglas Osborne, pp. 101-21. Memoirs of the Society for 
American Archaeology, No. 19. Salt Lake City. 

FRIER, H. C. 

1966 Concepts and Methods of Experimental Statistics. Allyn 
and Bacon, Inc., Boston. 

GIFFORD, JAMES C. 

1957 Archaeological Explorations in Caves of the Point of 
Pines Region. MS, Master's Thesis, University of Arizona, 
Tucson. 

GOODWIN, GRENVILLE 

19U2 Social Organization of the Western Apache. University of 
Chicago Press, Chicago. 

GRIFFIN, P. BION 

1967 A High Status Burial from Grasshopper Ruin, Arizona. The 
Kiva, Vol. 33, No. 2, pp. 37-53* Tucson. 

HAMMACK, LAURENS C. 

1969 Highway Salvage Archaeology in the Forestdale Valley, 
Arizona. The Kiva, Vol. 3h, Nos. 2 and 3, pp. 58-89. 
Tucson. 

HARDING, THOMAS 

Adaptation and Stability. In Evolution and Culture, edited 
by Sahlins and Service, pp. 1*5-68. University of Michigan 
Press, Ann Arbor. 



HAURY, EMIL W. 

1931 Showlow and Pinedale Ruins. In Recently Dated Pueblo 
Ruins in Arizona, edited by Emil ¥. Haury and Lyndon L. 
Hargrave, pp. h-79» Smithsonian Miscellaneous Collections, 
Vol. 82, No. 11. Washington. 

193ll The Canyon Greek Ruin and the Cliff Dwellings of the 
Sierra Ancha. Medallion Papers, No. lit., Gila Pueblo, 
Globe. 

1935 Tree Rings — The Archaeologist's Time Piece. American 
Antiquity, Vol. 1, No. 2, pp. 98-108. Menasha. 

19U0 Excavations in the Forestdale Valley, East-Central Arizona. 
Social Science Bulletin, No. 12. University of Arizona 
Press, Tucson. 

1950 A Sequence of Great Kivas in the Forestdale Valley, Arizona. 
In For the Dean, Essays in honor of Byron Cummings, edited 
by Erik K. Reed and Dale S. King, pp. 29-39. Hohokam Muse
ums Association, Tucson; South Western Monuments Associ
ation, Santa Fe. 

1958 Evidence at Point of Pines for a Prehistoric Migration 
from Northera Arizona. In Migrations in New World Culture 
History, edited by Raymond H. Thompson, pp. 1-6. Social 
Science Bulletin, No. 27, University of Arizona Press, 
Tucson. 

HAURY, EMIL W. and E. B. SAYLSS • 

19U7 An.Early Pit House Village of the Mogollon Culture, 
Forestdale Valley, Arizona. Social Science Bulletin, No. 
16. University of Arizona Press, Tucson. 

HICKERSON, HAROLD 

1965 The Virginia Deer and Intertribal Buffer Zones in the Upper 
Mississippi Valley. In Man, Culture, and Animals, edited 
by Anthony and Andrew Vayda, pp. U3-65. American Associ
ation, for the Advancement of Sciences, Washington. 

HILL, JAMES N. 

196$ Broken Kr A Prehistoric Society in Eastern Arizona. MS, 
doctoral dissertation, University of Chicago, Chicago. 

1966 A Prehistoric Community in Eastern Arizona. Southwestern 
Journal of Anthropology, Vol. 22, No. 1, pp. 9-30. 
Albuquerque. 



182 

HILL, JAMES N. 

1967 Structure, Function, and Change at Broken K Pueblo. In 
Chapters- in the Prehistory of Eastern Arizona, III, by 
Paul S. Martin, William A. Longacre, and James N. Hill. 
Fieldiana; Anthropology, Vol. $7, pp. 158-167. Field 
Museum of Natural History, Chicago. 

1968 Broken K. Pueblo: Patterns of Form and Function. In New 
Perspectives in Archaeology, edited by Salley and Lewis 
Binford, pp. 103-11+2. Aldine Publishing Company, Chicago. 

HILL, JAMES N. and RICHARD HEVLI 

1968 Pollen at Broken K Pueblo: Some New Interpretations. 
American Antiquity, Vol. 33, No. 2, pp. 200-210. Salt 
Lake City. 

HOUGH, WALTER 

1903 Archaeology and Fieldwork in Northeastern Arizona, The 
Museum-Gates Expedition of 1901. Annual Report of the 
U. S9 Natural Museum - year ending June 30, 1901* 

1919 Archaeological Explorations in Arizona. Smithsonian 
Miscellaneous Collections, Vol. 70, No. 2, pp. 90-93. 
Washington. 

1920 Archaeological Excavations in Arizona. Smithsonian Mis
cellaneous Collections, Vol. 70, No. 72, No. 11, pp. 6U-66. 
Washington. 

1935 Exploration of Ruins in the *dhite Mountain Apache Indian 
Reservation, Arizona. Proceedings, U. S. National Museum, 
Vol. 78, Art. 13. Washington. 

HUMPHREY, ROBERT H. 

1958 Arizona Range Grasses: Their Description, Forage Value, 
and Management. Agricultural Experiment Station, Bullet 
298. University of Arizona Press, Tucson. 

JOHNSON, ALFRED E. 

1965 The Development of Western Pueblo Culture. MS, doctoral 
dissertation, University of Arizona, Tucson. 



183 

JUDD, NEIL t 

19%k The Material Culture of Pueblo Bonito. Smithsonian Mis
cellaneous Collections, Vol. 12lu Washington. 

KAUT, CHARLES R. 

195k The Western Apache Clan System: Its Origin and Develop
ment. University of New Mexico Publications in Anthro
pology, Mo. 9. University of New Mexico, Albuquerque. 

KELSO, GERALD 

1968 Exploratory Pollen Analysis, Room 22, Arizona P:lU:l. MS, 
Department of Anthropology, University of Arizona, Tucson. 

KRUPP, SHERMAN R. 

1968 Equilibrium Theory in Economics and in Functional Analysis 
as Types of Explanation. In Economic Anthropology, edited 
by Edward E. LeClair and Harold K. Schneider, pp. 2k3-$6. 
Holt, Rinehart and Winston, New York. 

KUHN, THOMAS S. 

1962 The Structure of Scientific Revolutions. The University 
of Chicago Press, Chicago. 

LEE, RICHARD 

1965 Subsistence Ecology of the Kung Bushmen. MS, doctoral 
dissertation, University of California, Berkeley. 

LEE, RICHARD and lEffiEK DEVORE (editors) 

1968 Man the Hunter. Aldine Publishing Company, Chicago. 

LEONE, MARK P. 

1968a Economic Autonomy and Social Distance: Archaeological 
Evidence. MS, doctoral dissertation, University of 
Arizona, Tucson. 

1968b Neolithic Economic Autonomy and Social Distance. Science, 
Vol. 162, pp. 115>0-5l; Washington. 

LONGACKE, WILLIAM A. 

1963 Archaeology as Anthropology: A Case Study. MS, doctoral 
dissertation, University of Chicago, Chicago. 



LONGACRE, WILLIAM A. 

196Ua Sociological Impliciations of the Ceramic Analysis. In 
Chapters in the Prehistory of Eastern Arizona, II, by Paul 
S. Martin, John B. Rinaldo, William A. Longacre, Leslie G. 
Freeman, Jr., James A. Brown, Richard H. Hevly and M# E. 
Cooley. Fieldiana: Anthropology, Vol. 55, pp. 155-170. 
Chicago Natural History Museum, Chicago. 

1961|b A Synthesis of Upper Little Colorado Prehistory, Eastern 
Arizona. In Chapters in the Prehistory of Eastern Arizona. 
II, by Paul S. Martin, John B. Rinaldo, William A. Longacre, 
Leslie G. Freeman, Jr., James A. Brown, Richard H. Hevly 
and M. E. Cooley. Fieldiana? Anthropology, Vol. 55, pp. 
210-215. Chicago Natural History Museum, Chicago. 

1966 Changing Patterns of Social Integration: A Prehistoric 
Example from the American Southwest. American Anthropolo
gist, Vol, 68, No. 1, pp. 9h-102. Menasha. 

1967 Artifacts. In Chapters in the Prehistory of Eastern Arizona, 
III, by Paul S. Martin, William A. Longacre, and James N. 
Hill. Fieldiana; Anthropology, Vol. 57, pp. 56-125. Field 
Museum of Natural History, Chicago. 

1968 Some Aspects of Prehistoric Society in East-Central Arizona. 
In New Perspectives in Archaeology, edited by Sally and 
Lewis Binford, pp. 89-102. Aldine Publishing Co., Chicago. 

LONGACRE, WILLIAM A. and P. BION GRIFFIN 

1968 Six Years of Research at the Grasshopper Ruin, Arizona. 
Paper delivered to the Annual Meeting of the American 
Anthropological Association, Seattle. 

MALINOWSKI, BRONISLAW 

19Wi A Scientific Theory of Culture and Other Essays. Oxford 
University Press, New York. 

MARTIN, PAUL SCHtJLTZ 

1963 The Last 10,000 Years: A Fossil Pollen Record of the 
American Southwest! The University of Arizona Press, 
Tucson. 

MARTIN, PAUL S., JAMES N. HILL and W. A. LONGACRE 

1967 Documentation for Prehistory of Eastern Arizona, III. 
Archives of Archaeology, No. 2U. Society for American 
Archaeology and the University of Wisconsin. 



185 

MARTIN, PAUL S., J. B. RINALDO, ¥. A. LONGACRE, L. G. FREEMAN, 
J. A. BROWN, R. H. HEVLY and M. E. COOLEY 

196k Documentation for Prehistory of Eastern Arizona II. 
Archives of Archaeology, Wo, 2km Society for American 
Archaeology and the University of Wisconsin. 

MAUER, MICHAEL D. 

1969 Cibecue Polychrome, A Fourteenth Century Ceramic Type from 
East Central Arizona. MS, Master's Thesis, University of 
Arizona, Tucson. 

fflNDELEFF, VICTOR 

1891 A Study of Pueblo Architecture, Tusayan and Cibola. Eighth 
Annual Report of the Bureau of American Ethnology, 1866-87. 
Washington. 

MORRIS, ELIZABETH A. 

1957 Stratigraphic Evidence for a Cultural Continuum at the 
Point of Pines Ruin. MS, Master's Thesis, University of 
Arizona, Tucson. 

OLSON, ALAN P. 

1959 An Evaluation of the Phase Concept in Southwestern Archae
ology; As Applied to the Eleventh and Twelfth Century 
Occupations at Point of Pines, East-Central Arizona. MS, 
Doctoral dissertation, University of Arizona, Tucson. 

PIDDOCKE, STUART 

1965 The Potlatch System of the Southern Kwakiutl: A New 
Perspective. Southwestern Journal of Anthropology, Vol. 
21, pp. 2I4.I4.-6UI Albuquerque. 

RAPPAPORT, ROY A. 

1967 Pigs for the Ancestors: Ritual in the Ecology of a New 
Guinea People. Yale University Press, New Haven. 

RINALDO, JOHN B. 

196U Notes on the Origin of Historic Zuni Culture. The Kiva, 
Vol. 29, No. I;, pp. 86-98. Arizona Archaeological and 
Historical Society, Tucson. 



186 

RUSSO, JOHN P. 

196U The Kaibab North Deer Herd: Its History Problems and 
Management. Wildlife Bulletin No. 7, State of Arizona 
Game and Fish Department. Phoenix. 

SAHLINS, MARSHALL 

19$8 Social Stratification in Polynesia. American Ethnological 
Society Monographs, No. 29. University of Washington, 
Seattle. 

SCHAEFFER, JAMES B. 

19$k The Mogollon Complex: Its Cultural Role and Historical 
Development in the American Southwest. MS, boctoral 
Dissertation, Columbia University, New York. 

SCHNEIDER, DAVID 

1961 The Distinctive Features of Matrilineal Descent Groups. 
In Matrilineal Kinship, edited by David Schneider and 
Kathleen Gouth, pp. 1-29. University of California Press, 
Berkeley. 

SCHOENWETTER, JAMES 

1962 The Pollen Analysis of Eighteen Archaeological Sites in 
Arizona and New Mexico. In Chapters of the Prehistory of 
Eastern Arizona, I, by Paul S. Martin, John P. Rinaldo, 
William A. Longacre, Constance Cronin, Leslie G. Freeman, 
Jr., and James Schoenwetter. Fieldiana: Anthropology, 
Vol. $3, pp. 168-209. Chicago Natural History Museum, 
Chicago. 

SERVICE, ELMAN R. 

1962 Primitive Social Organization. Random House, New York. 

SMILEY, TERAH L. 

19̂ 2 Four Late Kivas at Point of Pines, Arizona. Social Science 
Bulletin, No, 21, University of Arizona Press, Tucson. 

SPIER, LESLIE 

1919 Ruins in the White Mountains, Arizona. American Museum of 
Natural History, Anthropological Papaers, Vol. 18, Pt. 5." 
pp. 365-387. New York. 

\ 



18? 

STEIN, WALTER 

1963 Mammal Remains for Archaeological Sites in the Point of 
Pines Region, Arizona. American Antiquity, Vol. 29, No. 2, 
pp. 213-220. Salt Lake Sityl 

SUTTLES, WAYNE 

i960 Affinal Ties, Subsistence, and Prestige Among the Coast 
Salish. American Anthropologist, Vol. 62, No. 2, pp. 296-
30̂ . Menasha. 

1962 Variation in Habitat and Culture in the Northwest Coast. 
Akten des 3k International en Amerikanistenkongresses, 
Wein, I960, pp. 522-37. We in. 

1968 Coping with Abundance: Subsistence on the Northwest Coast. 
In Man the Hunter, edited by Richard Lee and Irven DeVore, 
56-3EE Aldine Publishing Co., Chicago. 

SWANK, WENDELL 

1958 The Mule Deer in Arizona Chaparral; and an Analysis of 
Other Important Deer Herds. Wildlife Bulletin, No. 3, 
State of Arizona Game and Fish Department, Phoenix. 

TAILOR, WALTER 

19̂ 8 A Study of Archaeology. Memoir of the American Anthropolo
gical Association, No. 69. Menasha. 

THOMPSON, RAYMOND H. and WILLIAM A. LONGACRE 

1966 The University of Arizona Archaeological Field School at 
Grasshopper, East-Central Arizona. The Kiva, Vol. 31, 
No. U, pp. 255-78. Tucson. 

TITIEV, MISCHA 

19UU Old Oraibi, A Study of the Hopi Indians of Third Mesa. 
Papers of the Peabody Museum of American Archaeology and 
Ethnology, Vol. 22, No. 1, Cambridge. 

TRIGGER, BRUCE 

1967 Beyond History: The Methods of Prehistory. Holt, Rinehart 
and Winston, New York„ 



188 

TURNBULL, COLIN 

1965 Wayward Servants: The Two Worlds of the African Pygmies. 
Natural History Press, Garden City, New York. 

VMM, ANDREW 

1961 A Re-examination of Northwest Coast Economic Systems, 
Transactions of the New York Academy of Sciences, Series 
2, Vol. 23, pp. 18-2U. New York. 

WASLEY, WILLIAM W. 

19̂ 2 The Late Pueblo Occupation at Point of Pines, East-Central 
Arizona. MS, Master's Thesis, University of Arizona, . 
Tucson. 

WEINBURG, D. 

1965 Model of Southern Kwakiutl Social Organization: General 
Systems. Yearbook of the Society for General Systems 
Research, Vol. 10, pp. 169-81. 

WHITE, LESLIE 

1959 The Evolution of Culture. McGraw-Hill, New York. 

WILLEY, GORDON 

1967 An Introduction to American Archaeology, Vol. 1: North and 
Middle America. Prentice-Hall, Englewood Cliffs, New Jersey. 

WOODBURY, RICHARD B. 

1961 Prehistoric Agriculture at Point of Pines, Arizona. 
Memoirs of the Society for American Archaeology, No. 17. 
Salt Lake City. 

YOUNG, JON N. 

1967 The Salado Culture in Southwestern Prehistory. MS, Doctoral 
Dissertation, University of Arizona, Tucson. 


