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ABSTRACT 

An analysis is made of intersite interaction in the Grasshopper 

region of Arizona for the period A.D. 1000 to 11*00. This analysis is 

based on survey data, principally settlement pattern and pottery. The 

theoretical orientation is bio-social adaptation, A discussion of 

hypothesis testing in archaeology is presented, including alternatives 

to the Hempel-Oppenheim model. 

Grasshopper settlement pattern is considered in terms of a 

general Mogollon model, models of colonization and growth, and the 

relationship of social organization to settlement, 

Intersite relationships are measured by an analysis of ceramic 

design. The nature of the interaction is examined in terms of two ex

planations for the present distribution of pottery: the movement of 

females producing pottery, and the movement of the pottery itself by 

trade. In general, the ceramic design analysis indicates that the Late 

Mogollon sites of the Grasshopper region became increasingly similar 

through time, thus supporting the hypothesis of increasing interaction. 

It is suggested that this interaction, probably economic at 

base, was the effective means of meeting pressures of population growth 

and environmental deterioration at the beginning of the 11th century. 

If this was the case, the adaptation also produced rapid population 

increase and the maintenance of the population within the Grasshopper 

region for three centuries. The abandonment of the region is examined 

in the light of this hypothesis. 

xi 



CHAPTER 1 

INTRODUCTION 

The seventh cause of error /in historical writing7 is the 
ignorance of the laws governing the transformations of human 
society. For every single thing, whether it be an object or 
an action, is subject to a law governing its nature and any 
changes that may take place in it,... 

Our contention that country life precedes town life, and is 
its origin, is confirmed by the fact that investigation into 
the ancestry of the inhabitants of any town will reveal that 
most of them originated in the countryside adjoining that 
town, to which their ancestors came when they had improved 
their condition (Ibn Khaldun, quoted in Issawi 195>0: 28, 10£). 

"When the Arabian philosopher of history, Ibn Khaldun, was 

writing these passages in the lUth century A.D., a development similar 

to the one he was describing was taking place in another part of the 

world 6000 miles distant. South of what is now known as the Kogollon 

Rim of Arizona, large villages were at their peak, the long term re

sult of a demographic-evolutionary process of some 11,000 years 

duration, but the proximal result of 1*00 years of major change. These 

lj00 years entailed significant change in settlement pattern, community 

size, total population, and the inventory of material goods. It is 

probable that behind these relatively obvious changes lay shifts in 

social organization and population genetics as well. A recent study 

has dealt with some of the questions of intravillage social systems 

south of the rim (Griffin 196?), and excavated skeletal material 

should provide data for future analysis of genetic adaptation. The 

1 
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present study is concerned with intervillage relationships in this 

area during those UOO years of rapid change, a period known as the 

Late Mogollon (Rinaldo 1961;). 

The basic data for this study cone from a survey of the Grass

hopper region (Figs. 1 and 2) conducted in the suinmer of 1969. 

The Problem 

Within the general Mogollon area of the American Southwest 

the period from A,D. 1000 to lUOOt, known as Late Mogollon (Rinaldo 

1?6U) or Mogollon 5 (Wheat 19$$), is noteworthy for evidence of rapid 

population growth, and, during the final 200 years, the development 

of large population concentrations. The people of this area made the 

demarcation of the end of the Late Mogollon period easier than that 

of preceding periods: they left. These three phenomena, population 

growth, nucleation, and abandonment,, provide the basic questions 

underlying the present study. The focus of this study is village 

interaction. It is assumed that understanding the relationships be

tween villages through time is of some significance in understanding 

the nature of the prehistoric populations1 responses to survival 

challenges. 

Two alternative hypotheses regarding village relationships 

provide the core for examination and testing within this paper. The 

first is that the general Mogollon adaptive trend was toward increas

ing village independence and isolation, in both the social and eco

nomic spheres. The alternative hypothesis is that the general Mogollon 

adaptive trend was toward decreasing village independence and 
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isolation in both the social and economic spheres. The testing ground 

of these hypotheses is the Grasshopper region, an area which is "back-

country" today and may also have been during its prehistoric occupa

tion. It is generally in the far northwest corner on maps of the 

archaeologically defined Mogollon area (Bullard 1962: Fig. 2$; Johnson 

196£: Fig. 1), and thus it could be considered an "aberrant" or 

"transitional" region. Whether this is the case (and whether this is 

even a worthwhile problem) is not of present concern. If this is 

considered to be significant the above hypotheses may be modified to 

include "Mogollon of the Grasshopper region." 

The areas of village relationships which are examined in the 

following pages are spatial relations and as two alternate sets, 

marriage networks and trade relations. 

The analysis of spatial relations involves the distribution 

of sites, distances between sites, and the size of sites. The data 

on settlement patterns are considered in terms of previous descrip

tions of Mogollon settlement and in terms of more general models of 

colonization and population growth. 

The analysis of marriage patterns and trade is based on 

ceramics. At the moment evidence to allow the distinction between 

locally made versus intrusive pottery is inconclusive. Thus two sets 

of hypotheses will be examined in terms of the same ceramic distribu

tion. 

The consideration of marriage patterns involves three factors: 

the nature of post-marital residence, the extent of marriage networks 
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(the geographic dimension of mate acquisition), and the intensity of 

marriage rates between villages. Analysis also includes the testing 

of previous models of Mogollon marriage interaction against the 

present data, and general models of intervillage marriage relation

ships are viewed in light of the Grasshopper information. 

In contrast to this analysis of the movement of the producers of 

pottery throughout the social system, the alternative assumption is 

made that the distribution of ceramics is the result of the movement 

of the pottery itself within a context of trade. Although the mech

anisms of distribution are different in these contrasting models the 

end is accomplished under either one: a measure of the extent and 

intensity of interaction between villages from the beginning to the 

close of the Late Mogollon, The essential testing of the two primary 

hypotheses is unaffected. 

Concepts and Definitions 

Community 

The term community has been employed by the social and biolog

ical sciences in a variety of ways. It has been defined in terms of 

locality, personal relationships, and social organization (Be'rgel 

1955: 9). However much recent work seems to be emphasizing social 

networks and interaction. Geertz (1968: 321) expresses the point 

this way: 

The village /as a community7 is being seen less as a solidary 
bloc set over against other solidary bloc units than as a 
focus upon which dissimilar social filaments partially con
verge.,., These are the widespread, intricate, usually 
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rather irregular, and often fragile patterns of interpersonal 
relationships formed by trade, friendship, locally exogamous 
marriage, oxtravillage political loyalties, religious affili
ations, and the like. 

Interactional models of communities may be seen in the work of 

sociologists (Hillery-196l) and anthropologists (Jones 1969; Smith and 

Reyes 19!?7; Suttle3 1963; and Young 196Uj 1966). Geographers are 

focusing on interaction, connectivity, information flow, and func

tional distance (Ackerman 1963; Olsson 1965)» Seen in these terms a 

community probably largely corresponds with what geneticists have long 

referred to as an isolate (Sutter and Tran-Ngoc-Toan 1957: 379). 

Thus, while these disciplines might be concerned with different 

aspects of a community they have nonetheless arrived at similar con

cepts of a basic unit. This provides a point of convergence so that 

information from these various disciplines may be efficiently utilized. 

Recent developments in archaeology suggest that prehistoric 

community and regional relationships may be dealt with in these dy

namic interactional terms. The present paper attempts to take a step 

in this direction. The term village is used here synonomously with 

habitational site and thus is defined by location. However, an effort 

will be made to restrict the term community to networks of interaction 

or social relationships, and may thus include single villages or 

groups of villages. And as different facets of a community may have 

somewhat different boundaries (Simpson 1965; Geertz 1968: 321) it is 

recognized that the archaeological definition of one dimension (such 

as marriage) does not mean that other dimensions of the community 

(such as the religious) are assumed to be coterminous. 
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The study of prehistoric cultural relationships (or the inter

action of prehistoric communities or regions) has been a dominant 

theme of archaeological research. This has usually been expressed in 

terms of "influence" or "diffusion." And while not always articulated, 

the concept of social interaction has been at the base of the defini

tions of culture areas, regional variants of basic cultures, and most 

of the schemes for ordering archaeological data on a spatial-temporal 

basis. However, most of this has suffered from being static analysis 

of artifact and artifact relations rather than of the social relations 

behind these. Within a living behavioral system artifacts appear to 

be parts of various subsystems and do not form a subsystem of their 

own. Consequently.analyzing artifacts as if they form such a separate 

subsystem may lead to serious distortions, especially if one then 

attempts to return to the behavioral system by inference or analogy. 

Vfhat is suggested here is that there must be a constant interplay 

between hypotheses of the behavioral system, implications for artifact 

distributions (and other archaeological data), and the archaeological 

data themselves. This involves the question of hypothesis testing in 

archaeology, which is discussed below. 

The ecological definition of community differs from that given 

above: a community is all of the populations within a given "community 

ecosystem" (Evans 1956). Community as defined by social scientists 

tends to be equal to the population or subpopulation of the ecologists 

and as such is only one subunit of the ecologists• biotic community. 

Considering human populations ("communities") as segments of biotic 



communities and community oaoaystoms is becoming a significant trond 

in unthropology (Vnyda and Jtappaport i960), geography (Morgan and Moso 

196i>), and sociology (Duncan 19610* Tho future of archaeology as a 

bio-oocial science lios in exploiting both of thono concepts of com

munity and in so doing it should add to tho cross-discipline under

standing of them ay well* 

Adaptation 

Many population geneticists dornand a mathematical and strictly 

genetic definition of adaptation (Lootrel 1967), and present adapta

tion as a population response and not an individual one (Li 19£5). 

As opposed to this, many physical anthropologists would allow a much 

broader definition of adaptation, one which may include non-genctic 

factors and one which also considers adaptation to be an individual 

as well as a group phenomenon (Lasker 1969; Weiner 196Ita, 196Hb). 

But common to those definitions are two aspects, one of state: fit

ness or survival; and one of process: chancing to facilitate fitness 

or survival. 

Adaptation, as the concept is used here, refers to population 

survival (or lack of survival in the face of antiadaptive features) 

involving both genetic change and organizational or behavioral change. 

The population is thus seen as the adapting unit. Individual change 

is adjustment (as Frederick Hulse has suggested) and not adaptation. 

The consideration of the population as the adapting unit has 

received even more force in recent years as a result of research which 

suggests the great influence of local natural selection on a 
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population, as opposed to tho importance of gone flow between popula-

tionuj tliifl Id a position which diminishes tho significance of opecioo 

as an evolutionary unit (Ehrlloh and Raven 196?). At tho same time 

the lino botween gonetic and "non-genotlc" or loarnod features of 

populations is becoming Increasingly blurred (Birch 1960j Bohm 196?; 

Kuo 1967) so that if the focus of study is behaving, ongoing popula

tions (not just isolatod traits), the geneticists' strict view of 

adaptation Is not tenable, Behavior Is the matrix of adaptation 

(Nlssen 19J>8), and as Waddington continues to omphaslze to his geneti

cist colleagues, selection acts on phenotypes not genotypes (Wadding

ton 1969: 7). 

In general, adaptation provides escape from the closed-aystern, 

synchronic, functional tautology (Ghlselln 1966; Collins 196£). By 

viewing the population as the baolc unit of adaptation and thu3 analy

sis, the ontological problems of abstraction and relfication are 

abandoned. A population exists or did exist as a system in time and 

space (Zolkiewski 1966), and model contingence or abstraction become 

empirical or heuristic questions. 

In sum, I would define adaptation as the process of maintain

ing a transgenerational system (a population) or, on a larger scale a 

biotic community, within an environment. 

It should perhaps be noted at this point that although a con-

sideration of social organization as "adaptation" may be worthy of 

scientific anathema in the eyes of many geneticists, other biological 

scientists, predominantly ecologists and ethologists, are adopting 
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this framework (Calhoun 19Jj2j Canivonc 1967} Carpontor 1962; Etlcln 

1967j Hall 1968} Jowoll and Loizoa 1966} Klopfor and Hailman 1967} 

Sadlier 1969} Thompson 19i>0} Wynno-Edwards 1963} Yoshiba I960). Much 

of this is based on tho pioneering work in theory and experimentation 

of Alloo (1931, 19149). This body of matorial providoo much of tho 

perspective for tho present study. 

Tho human population is, of course, only one part of an eco

system and to understand moot of tho changes within the human system 

it is ultimately nocessary to understand tho other parts of tho eco

system that impinge upon it and interact with it. However, determin

ing the nature of a prehistoric environment is certainly no moro easy 

than determining the nature of a prehistoric human population. What 

is demanded i3 an analysis of tho paloo-ecosystem with an interchange 

of hypotheses and hypothesis-testing dealing with the human and non-

human environmental interaction. Research on the environment (both 

modern and ancient) of the Grasshopper rogion has just begun. 

Archaeological excavation has been limited to one site and archaeolo

gical survey has touched only a relatively small section of the area. 

This is the time for interaction between the archaeologist and paleo-

environmental specialist. I would like to regard this paper as one 

step in this direction: the presentation of hypotheses regarding 

human adaptation in the sphere of intervlllage relationships, with 

implications for the nature of environmental interaction. This should 

be added to the ongoing research at the Grasshopper Ruin (Thompson and 

Longacre 1966) and the work of Griffin (1969) for what I hope is the 
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beginning of a total ooosystom analysis, past and present, of this 

rogion of tho MogoXlon Mm environs, 

Sooial Organisation and Terminology 

The* tonna "iwitriloQal-patrlloottl" mid "uxorilooal-vlrlloeal" 

aro usod heroin aa Mur doalc (1967 < l|Q) has do ft nod thorn. Critlclom 

auoh as that of Barnoa (I960) la acknowlodgod, but tho nubatltuto 

terminology I oonaidar too awkward to uoo. Murdoolt'o torma and dofl-

nittono aro gonorally bottor aultod for archaeological problomn. 

Although thooo torma and othoro may bo aomotlmon troatod aa if thoy 

wo idoal modola, it ia rocogni&od tlmt tho actual behavior pattorno 

may bo only summaries of atatiatioal tondencion — but thoy aro nono-

tholoaa patterns. Tho ethnographic realltloa may bo vary complex (for 

oxamplo, Goody and Goody 1967), and tho archaeological modola may bo 

oversimplified, but tho twain ahall moot, if at all, by tenting and 

conatant ro-ovaluation of hypothoao3, not by flat poaltlvo or nogatLvo. 

Tho descont-allianco controvoray haa boon littlo folt in 

archaeology. Although 1 roako no protonao at understanding tho in-

tricaoios of tho argument, X auggost that the problems raised are not 

without rolevanco to this diaciplino. One Immediate example is that 

of Leach (lj?6l: 7-11) who ha3 criticized social anthropologists for 

their overaealous "discovery" (apparently often invention) of unl-

lineal doscent groups or at least unilinoal "principles" in kinship 

data. For oxamplo, he note3 that in the Ceylonese village of Pul 

Ellya the basis of corporate grouping Ilea in locality and not in 

descent. A similar example 13 found in the Japanese villages studied 
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by Nnkr.no (196?t 16?). Ono of Loach's moat significant polntn lo that 

kinship doos not form an autonomous oyutom, but in largoly a function 

of tho oconomic contoxt, particularly property relations. Although 

othor parts of Loach'o work aro not so amonablo, tho contoxt of 

locality and economics places kinship moro within tho rango of tho 

arohaoolociat than some of tho othoreal principles which ooem to buzz 

like gnat3 around the oara of tho ethnographic present. (I am not 

suggesting that non-archaoological anthropologists should fool con

strained by quostions of arohaeolo(ileal utility. However, I do feel 

that an archaeologist may question other anthropologists' concepts in 

torma of tho value for anthropological theory in general,) 

Fox has summarized alliance and descent as the following: 

...alliance theory sees kinship systems principally as sots 
of rolatlons between groups or categories which serve to 
'circulate' spouses in the system; descent theory on the 
other hand sees them primarily as systems of group formation 
and recruitment (Fox 1967s 130). 

If these may be seen not as contrasting, but as two facets of 

the same organization (Eggan l?6ii), they are Important, in perhaps a 

simple way, in the present study. 

The Problem of Hypothesis Testing In Archaeology 

Recent discussionsof scientific method in archaeology have 

generally emphasized a Hempel-Oppenheim-Braithwalte model (Binford 

1968a: 17; Fritz 1968; Fritz and Plog 3.968). In so doing they have 

underplayed two important aspects of hypothetico-deductive method: 

hypothesis formulation and the nature of "tost implications" or de

ductive consequences of hypothesis. The first is a problem in all 
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ocionce and tho second is one which is probably more common to archae

ological research than that of other disciplines, 

Hempel notes: 

What determines tho soundness of a hypothesis is not the way 
it is arrived at (it may have been suggested by a dream or 
a hallucination) but the way it stands up when tested (quoted 
in Binford 1968a: 17)# 

Fritz and Plog state: 

Research begins at the point when the archaeologist acquires 
an explanatory proposition ^or hypothesis7 to be tested. The 
explanation might be an original abduction or might be taken 
from the literature of any social scionce (fVitz and Plog 
1968: 18). 

This suggests that hypothesis formulation or acquisition is 

a relatively simple problem and perhaps not of direct scientific con

cern or importance. While it may be true that the origin of a 

hypothesis is not immediately relevant to its soundness (although it 

may be a factor in determining whether it is worth testing), this 

formalism may be somewhat misleading. By and large research begins, 

I would argue, when one becomes interested in a particular area, 

topic, or problem. Research begins here because this is normally 

where the formulation of hypotheses begins. Hanson expresses this 

very clearly: 

Physicists rarely find laws by enumerating and summarizing 
observables. There is something wrong with the H-D /Hypo
thetic o-doductivo7 account, however. If it were construed 
as an account of"physical practice it would be misleading. 
Physicists do not start from hypotheses; they start from 
data.... H-D accounts all agree that physical laws explain 
data, but they obscure the initial connexion between data 
and lawsj indeed, they suggest that the fundamental infer
ence is from higher-order hypotheses to observation state
ments. This may be a way of setting out one's reasons for 
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accepting an hypothesis after it is got-* for making a 
prediction, but it is not a way of setting out reasons for 
proposing or for trying an hypothesis in the fir3t place 
(Hanson 196?: 70-71). 

Hypothesis formulation is a constant interplay between ideas, 

known data, and the feasibility of testing. A dozen hypotheses may 

arise and die in steps I and II (acquisition of hypothesis; test 

implications) of Fritz and Plog's general research design (1968: 18) 

before step III is begun and any new data acquired. And once a test 

has been carried out the interplay continues. It is seldom that a 

hypothesis is absolutely confirmed or denied, even in terms of limited 

expectations, and it is seldom that new hypotheses are not suggested. 

In general the comments here have been in line with the work 

of Whewell and Popper (Medawar 1967: 120, lU£) and contrast somewhat 

with the logical positivism of Hempel-Oppenheim as employed by Fritz 

and Plog (1968: 2). And on this point I would like to mention that 

while Fritz and Plog have been critical of Thompson's "empiricism" 

(1958), they have overlooked two significant aspects of that paper: 

first, its importance in the history of scientific self-consciousness 

in archaeology; and secondly, its contribution to the problem of 

hypothesis' formulation. And the latter is the very area in which the 

Hempel-Oppenheim model suffers the most. In terms of "evolutionary ' 

potential" hypothesis formulation may be as important to science as 

hypothesis testing. It may also be as logical (Caws 1969; Hanson 

1969: 71-2). But it is rather clear that without ideas there is 

nothing to test. 
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A scientific hypothesis should have several characteristics: 

it should bo susceptible to testingj the evidence that would refute 

it should be as clear as the evidence that would support it; it should 

account for all of the relevant known data; and so on. Susceptibility 

to testing implies that the variables in the hypothesis can be clearly 

specified and controlled. The variation on this theme which plagues 

much of social science is determining that the variables being 

measured are in fact the variables that one thinks are being measured. 

Many behavior studies (particularly in social psychology and ethology) 

have been damaged by laxness in this area. Archaeology faces problems 

here which are shared with few other disciplines. 

Archaeology is unable to experiment with its variables (except 

in very limited fashion). Testing by controlled comparison is severely 

restricted. But the major problem is the simple identification of 

variables. All of these arise from the fact that archaeology deals 

with dead systems. 

A recurrent theme in the archaeologist's lament is that such 

a great range of material data is lost through the ravages of time. 

I would submit that archaeologists have never really been concerned 

with the range or quantity of data (only certain types of it). The 

timorous use of chemical and photographic analysis, non-chronological 

palynological analysis, and lithic analysis, to name only a few tech

niques for raw data recovery, indicate that archaeologists have not 

been concerned with the range or amount of data per se. There is a~ 

great variety of sources remaining to be fully exploited. The major 
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problem of archaeology is not the amount of data, but the fact that 

the data are not part of an original ongoing system* Hence the prob

lem of identifying and controlling the variables to be tested in a 

hypothesis. And this says nothing about determining the relationship 

between variables, which is, after all, the point of most scientific 

hypotheses. 

Hypotheses tested by archaeologists take two basic forms: 

what may be called the relationship hypothesis and the identification 

hypothesis. The "relationship" hypothesis is the usual scientific 

hypothesis which is a proposition involving a testable relationship 

between (ordinarily) two variables. The identification hypothesis 

attempts by testing to determine the nature or identity of an artifact 

or distribution of artifacts. The identification hypothesis (or this 

may be called a bridging hypothesis, the means of getting from the 

general hypothesis or a model to the actual data) is of two types, 

one descriptive and one structural. 

A descriptive hypothesis depends on cumulative testing with 

ethnographic or historical analogy providing most of the test impli

cations. There are no deductive consequences because description 

does not involve deduction, except in the broadest sense. Although 

there is an attempt to avoid some of the simple pitfalls of analogy, 

it is seldom satisfactory because dependence on the weight of cumu

lative evidence of identity always forces the question of when is 

enough enough. This suffers from most of the faults of induction and 

leaves conclusions which are only "weak" or "strong" and not 
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propositions which have been accepted or rejected (Skyrms 1966), 

Examples of this type of analysis include Hill's identification of 

a prehistoric kiva (Hill 1970) and Binford's identification of smudge 

pits in the eastern United States (1967). In both of these cases two 

questions arise. Without historical continuity what would be the 

source of the hypotheses as well as the test implications? How many 

test implications must be met before the hypothesis is considered 

confirmed or at least strong (or rejected or weak)? This is not to 

criticize these particular examples of the descriptive hypothesis, 

but to indicate difficulties with this form of hypothesis in general. 

The structural form of the identification hypothesis does not 

depend on test implications from analogy or historical continuity. 

Rather it employs deductive consequences from assumptions (or tested 

propositions) of human behavior. Longacre's identification of resi

dence units in a prehistoric pueblo is an example of the examination 

of a hypothesis of this nature (1968), In summary form the reasoning 

in Longacre's work is the following: if women were potters, if the 

learning of pottery making was within the natal residence area, and 

if women tended to remain in their natal residence areas after mar

riage, pottery designs would be spatially clustered; assuming all of 

the above except if women left their natal residence areas after 

marriage rather than remaining, then pottery designs would be spatially 

dispersed. If upon excavation pottery distribution is found to be 

one way or the other then one or the other of the residence hypotheses 

is tentatively supported. It is important to note that the hypothesis 
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of female movement and pottery distribution is not tested. This is 

assumed. What is tested is an identification hypothesis regarding 

the nature of"residence in a particular archaeological site. But 

this has many advantages over the descriptive hypothesis, including 

the lack of necessity for direct historical continuity, and it more 

closely resembles a satisfactory deductive system in which test impli

cations are deduced from the structure of the hypothesis and the 

assumption base. A number of corollary hypotheses of a structural 

form may also be produced, which again is more satisfactory than in

creasing the number of implications based on analogy. 

The usual scientific hypothesis is a proposition expressing 

a relationship between two variables. This type of hypothesis is rare 

in archaeology. Examples include Binford (1968a), Leone (1968a, 

1968b), and Plog (1968), Each of these hypotheses requires bridging 

or identification hypotheses to be able to test the behavior of the 

. . variables against archaeological data. A hypothesis which expresses 

a relationship between artifacts or between relatively easily defined 

archaeological units has the fewest problems with identification 

hypotheses. This is illustrated in a comparison of Leone's hypothesis: 

social distance covaries with economic dependence; with Plog's: 

settlement location is more determined by water source than other 

topographic variables. The identification and measuring of social 

distance with archaeological sources obviously involves more complex 

bridging hypotheses than the identification of prehistoric settlements. 

But even Plog's hypothesis does not avoid the problem of 
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identification hypotheses. It must be determined that sites con

sidered are in fact habitation sites (inclusion of functionally-

distinct non-habitation sites would obscure the settlement-water 

relationships), that the water sources were viable during the period 

of site occupation, and if the hypothesis is to be ultimately of any 

value, a functional differentiation of water use and the consequent 

identification of the utilization of various types of resources must 

be made. 

On testing hypotheses in archaeology Fritz and Plog (1968s 

18) note: 

Given an explanation, ̂ /or hypothesis^ the next step is to 
deduce test hypotheses — statements of relationship between 
variables which predict those relationships within the data 
to be collected which should exist if the explanation /or 
hypothesis7 is a valid one. The data to be collected are 
specified~"and tests to be used in evaluating postulated 
relationships are formulated. 

This overlooks the particular problems of identification or 

bridging hypotheses in archaeology, I suggest that the nature of test 

implications or deductive consequences in the area of identification 

hypotheses is the fundamental methodological problem in archaeology; 

it is the Galton problem of the discipline. Archaeologists may not 

be as nonchalant as Hanson who describes the formulation of test im

plications as "the pedestrian process of deducing observation state

ments from hypotheses..." (Hanson 1969: 70), 



CHAPTER 2 

INTERACTION: THE SPATIAL DIMENSION 

The physical matrix of interaction is settlement pattern, the 

distribution of villages over the landscape. Of importance here is 

not only the topographic location of sites, but the physical relations 

between sites, especially distance and comparable topographic units. 

Mogollon Settlement Pattern 

I know of only one case of a statistical analysis of syn

chronic site relationships in the Mogollon area. This is Plog's 

(1968) use of locational analysis (nearest-neighbor) of sites within 

various time periods in the Hay Hollow Valley. However Plog is con

cerned with cross-time comparisons of settlement distribution and he 

has not interpreted the statistical results within a given time period. 

If I understand the figures of his nearest-neighbor analysis (Plog 

1968, Table 6) they fall within a range which is significant for his 

comparative hypothesis, but which individually indicate very little 

about the actual patterning of distribution. 

There are many non-statistical studies of Mogollon settlement 

and these have produced a fairly consistent picture of the nature of 

Mogollon settlement distribution in time and space. As noted at the 

outset, the period I am concerned with is the Late Mogollon, Through 

this time period there is evidence of a general tendency toward fewer 

21 
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but larger villages (often, but not always with total population in-

croase), a tendency for villages to be located less frequently in 

higher elevations and along minor waterways and to be loqated. more 

frequently in lower valleys along major streams. And the sites in 

these latter locations wore generally abandoned by the end of the 

lljth centuiy. Large, highly nucleated villages, usually somewhat 

distant from one another, located in major valleys is the character

istic Mogollon picture in its last phase of settlement (Bluhm 1957, 

1960j Danson 1957* 105; Longacre 1962: 166, 1961ia: 20U-5; Martin and 

others 1956: 199} Olson 1959 : 1(92; Wendorf 1956: 2U). There are of 

course regional variations, including the time when populations 

reached their peak and when areas were abandoned (Bluhm 1957: Fig. 

15j Wasley 1952). There are also areas in which some of the late 

pueblos seem to have been highly clustered (V/endorf 1956: 25). 

The nucleation process of the Late Mogollon thus had the effect 

of diminishing the physical distance between individuals within groups 

or small regions and of increasing the distance between groups. 

Settlement Pattern of the Grasshopper Region 

Environment 

The Grasshopper region is defined for the present purposes as 

extending from the Mogollon Rim on the north southward to Salt River, 

and from Cibecue Creek on the east to the Oak Creek-Canyon Creek area 

on the west (Figs. 1, 2). This is the central region of the Mogollon 

Rim and falls within the physiographic area of Arizona known as the 

Transition Zone (Moore. 1968: Fig. 3) and within the climatically 
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defined highland region (Clreen 1962: Fig. 1). The Grasshopper region 

is the moot westwardly section of the Carrizo slope, the major water

shed of tho central Mogollon Rim (Moore 1968: Fig, 7)» This is an 

area which has been in the process of separation from the Colorado 

Plateau by faulting and erosion since the Tertiary (Wilson 196iis 96). 

A tectonic map covering this area may be found in Wilson and Moore 

(19*9s Fig. 12). 

The region is extremely rugged and rises in elevation from 

3000 feet at Salt River to around 7000 feet at the Mogollon Rim. Most 

of the archaeological survey was conducted in the central area with 

elevations from 5000 to 6*00 feet. Salt Draw (or Salt River Draw to 

be distinguished from Salt River and Salt Creek) is located in the 

center of this region and is the channel on which the Grasshopper Ruin 

itself is found. Salt Draw is located on an elevation or small 

plateau within this area, one which drops off. 1000 feet sharply to 

the west into Oak Creek-Canyon Creek, and also drops off nearly an 

equal distance but somewhat more gently to the east side and Cibecue 

Creek, North of the Salt Draw plateau are mountains just south of 

the Rim and the southern portions of the Salt Draw are steep canyons 

cutting down to Salt River. The area between Salt Draw and Cibecue 

is characterized in its northern section by a series of north-

ascending stair-step plateaus. The drainage system of the region is 

striking. Salt Draw has a very small drainage area, largely only the 

center of the little plateau it divides. Salt Draw receives very 

little surface water from the mountains to the north. The mountains 
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arc drained by tho two otroams on oithor oido of thin rotfion, Oak 

Crook-Cunyon Crook and Cibocuo Crook* 

Older Procambrian through Quatornary formations occur in tho 

Graoshoppor region, with Salt Draw dominated by tho Naco and Supai 

Formations, General discussions of tho gooloGy and mineral rosourcoo 

of tho rogion are found in Mooro (1968) and lloagan (1903). 

Tho Grasshopper Ruin is locatod very near tho modorn boundary 

of tho Arizona Pine Forest and the Junipor-Pinon Woodland (Ktichler 

196U), and is almost on a soil lino separating the Western Brown 

Forest, Lithosol zone from tho Drown, Lithosol. The area to the north 

of Grasshopper is generally above 6000 foet and is characterizod by 

vogetation of the Transition Life Zone, predominantly Ponderosa Pine, 

South of the Orasshopper Ruin elevations tend to drop below 6000 feet 

and Upper Sonoran vegetation predominates, including various species 

of Juniper and Pinon and extensive stands of Manzanita. Two species 

of doer, elk, mountain lion, and boar are tho major large fauna. 

Detailed descriptions of the modern natural food resources of the 

area and the exploitation patterns of historic Apache occupation are 

in Buskirk (19ltf), Griffin (1969: l£h-6h), and Griffin, Leone, and 

Basso (1970), 

There are no climatic data for the Salt Draw itself (except 

for summer temperature at the University of Arizona Field School) 

but recordings have been made since 1928 at Cibecue, In Cibecue the 

average d^ily minimum winter temperature for the period recorded is 

20 degrees, the average daily winter maximum is $0 degrees, the 



2* 

avorago dally summer minimum io £o dogrooij and the avorago daily 

summer maximum is 90 docroon. The nvorage annual procipitation at 

Oibocuo ia 10.6 inches. The rainfall pattern has a major peak in 

August of around 3 inoho3 and a minor one in January of oomo 1 to 2 

inches, while May and Juno normally have little or no procipitation 

(Green and Sellers 196)4). The Salt Draw may have somewhat more aver

age precipitation, but the pattern io the same. The mean length of 

the crowing season at Cibocuo is 111? days basod on tho average 

occurrence of tho 32 degree mark, while a 36 degroe mark gives a 

growing season of 118 days (Oreen and Kangieser 1967). The growing 

season in the Salt Draw area io probably considerably shorter given 

the incroaoe in elevation and probably is around a 120 day length at 

the 32 degree point. 

The relationship of procipitation to spring activity in the 

Mogollon Rim area has been explored by Feth and Hem (1963), 

Grasshopper Settlement 

Survey during the summer of 1969 in the Grasshopper region 

resulted in the location of some 200 sites, of which $7 have been 

assigned to the Late Kogollon period. Twenty-two Late Kogollon sites 

had been previously reported for this area providing a total of 79 

sites within this U00 year time period. Of the 79, $7 sites provided 

collections considered large enough for the preliminary ceramic 

analysis. These $1 sites are shown in Figure 3, Table 1. With the 

assistance of William Longacre these sites were divided into three 

time periods on the basis of ceramics: sites with an early form of 
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1 PtlUiU 
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10 V:2:3 
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12 V: 2:12 

13 V:2:13 
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22 PslU:38 

23 P:lii:39 
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Table 1. Figure 3 site identifications—continued 

Figure 3 number Arizona State Museum designation 

25 PsliiiUS 

26 F:lU:£>2 
A 

27 

28 P:lU:56 

29 F:llj:57 

30 V:2:l6 

31 V: 2:17 

32 V:2:l8 

33 V:2:21 

3U V:2:22 

35 Pjlii:63 

36 P:l^:61i 

37 V-.2-.26 

38 P:lli:66 

39 P:lb s 68 

iiO P:lU:69 

Ul P:lUi72 

k2 P:ll*:7U 

1*3 P: lit: 80 

hk P-.lh-.82 

il5 P: lit: 89 

1*6 V:2:29 

1*7 V:2:32 

I48 V:2:33 

h9 PslUs9k 



Table 1, Figure 3 site identifications—continued 

Figure 3 number Arizona State Museum designation 

50 P:lU:12l4 

51 P:lli:133 

52 P:lli:136 

53 P:lli:137 

$k PrlljilIjU 

55 P:llj:l50 

56 V:2j7 

57 V:2:23 
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Snowflake Black-on-white (A.D. 9f>0-1100), sites with a late form of 

Snowflake Black-on-white and early types of White Mountain Kedwares 

(A.D. 1100-12Jj0), and sites with Pinedale Black-on-white and late 

White Mountain Redwares, principally Four mile Polychrome (A.D. 12^0-

lUOO). These three time periods will be referred to herein as Late 

Mogollon 1, 2, and 3, respectively. 

The distinction of early and late Snowflake and their dating 

are based on unpublished work by William Longacre. The dating derives 

from work in the Hay Hollow area and it is assumed that it is at least 

generally applicable to the Grasshopper region. The dating of the 

White Mountain Redwares generally falls in line with Carlson (1961) 

and Breternitz (1966). Several of the Late Mogollon 3 types have also 

been dated by tree-ring association from the excavations at the Grass

hopper Ruin. 

The Late Mogollon 1 and 2 sites provide clearly contrasting 

ceramic collections. In addition to the differences between early 

and late Snowflake Black-on-white, there is a contrasting distribution 

of corrugated forms, MacDonald Painted Corrugated, and such types as 

Wingate Polychrome, Show Low Black-on-red, and St. Johns Polychrome. 

A few corrugated sherds occur in Late Mogollon 1 collections, but 

rough and polished plainwares dominate the unpainted categories. 

None of the other types mentioned occur on Early Mogollon 1 sites. 

They are found exclusively in Late Mogollon 2 collections along with 

large quantities of corrugated sherds, particularly indented corru

gated. A final ceramic difference exists: Late Mogollon 2 Snowflake 
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Black-on-white has a higher percentage of jar sherds (on the average 

60$) per site than does the earlier form of Snowflake Black-on-white 

(20%).  

Late Mogollon 1 and 2 sites differ in two other important 

respects. Late Mogollon 1 sites appear to be pithouse villages, while 

most of the Late Mogollon 2 sites have masonry architecture. There 

is also a significant difference in distribution. 

Late Mogollon 1, 2, and 3 ceramic periods of the Grasshopper 

region basically correspond in dating to Pueblo II, III, and IV of 

the Pecos classification, and to the Reserve, Tularosa, and Canyon 

Creek (or Pinedale — Johnson 1965: Fig. 2) phases at Point of Pines 

(Breternits, Gifford, and Olson 195>7). Late Mogollon 2 corresponds 

temporally with the Linden Phase in the Forestdale Valley (Hammack 

1969). The appearance of masonry in the Grasshopper region seems 

late compared with most of the Kogollon area (Bluhm 1957! Fig, 12). 

The "White Mountain Redwares also appear to be somewhat late compared 

to their occurrence in the Hay Hollow valley (Longacre 19614a: 205), 

but contemporary with that at Point of Pines. The excavated Reserve 

sites in the Point of Pines area have virtually no White Mountain Red-

wares; the Tularosa sites have substantial quantities (Olson 1959). 

MacDonald Painted Corrugated shows a similar distribution. This 

descriptive detail is provided to substantiate the three temporal 

divisions used in the present study. 

The sites of the three divisions of the Late Mogollon are also 
t 

distinguished by differences in settlement pattern. In the Salt Draw 
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area the Late Mogollon 1 sites are predominantly south of the $760 

foot contour where it crosses Salt Draw. The sites themselves are 

not located on the valley floor, but on terraces or benches on either 

side of the Draw from IjO to 21*0 feet above the level of the flat. 

They are never as high as 6000 feet above sea level. The Late Mogol

lon 2 sites are generally north of the Grasshopper Ruin, in a much 

more broken zone than that to the south, and most occur, above 6000 

feet elevation (Fig. 3). These sites are frequently located on small 

hills or on the edges of bluffs. 

The stairstep topography between Salt Draw and Cibecue Creek 

does not appear to have been heavily occupied. Five Late Mogollon 1 

sites were found here and none from the Late Mogollon 2 period. In 

the Cibecue area only a section of Salt Creek was surveyed. Five Late 

Mogollon 2 sites turned up. Four are on small hills overlooking Salt 

Creek and a fifth is located in the upper flood plain of the Cibecue 

valley. All of these sites are at elevations in the neighborhood of 

5300 feet contrasting with the 6000 feet plus of the sites of the same 

time period in the Salt Draw area. 

In the Oak Creek valley, an area of very different topography 

and vegetation than either Salt Draw or Cibecue, sites of every period 

were located adjacent to the creek itself with only one exception. 

That exception provided the only sherd collection of usable size from 

this drainage. 

In sum, both limited survey and small numbers of sites allow 

little to be said about comparative site distributions, except within 
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the Salt Draw area itself, and here sites of Late Mogollon 1 and 2 

sharply contrast in distribution* 

Late Mogollon 1 sites are small. None have been excavated 

but the size of sherd scatters suggests probably a range of from 2 to 

8 pithouses. Late Mogollon 2 sites are also small. Thirty-six have 

fewer than five rooms, while two have perhaps 20 or more. None of 

these sites have been excavated so the possibility of pithouses or 

jacal structures in association with the masonry may not be excluded. 

In total, Late Mogollon 1 and 2 form two quite distinct groups 

of sites with differences in ceramics, architecture, topographic 

location, and distribution. 

The Late Mogollon 3 sites (Pueblo IV) appear on the basis of 

pottery to form a contemporaneous group. They are all marked by very 

large quantities of Fourmile Polychrome and Obliterated Corrugated. 

The larger sites and collections have ceramic representation of Pine-

dale Black-on-red, Pinedale Black-on-vhite, Grasshopper Black-on-red 

or Polychrome, Cibecue Polychrome, Kinishba Polychrome, and Salado 

types. 

There are six major pueblos of this time period on the Salt 

Draw plateau (although not all are on Salt Draw itself), one in Oak 

Creek, three along Cibecue Creek, and one between Cibecue.and Salt 

Draw on a tributary of Cibecue Creek. These range in size from 1|0 

rooms to the 500 rooms of the Grasshopper Ruin, the largest site in 

the area and probably not matched in size below the Mogollon Rim 

until one reaches Kinishba to the east. There are also a number of 
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small open Fourmile sites (3 to 20 rooms) scattered throughout the 

region as well as cliff-dwellings of this time period in the Oak Creek-

Canyon Creek canyons. 

Two of the large sites (including the Grasshopper Ruin) are 

in the northern sector of Salt Draw, near the Late Kogollon 2 sites. 

Three are in the general vicinity of the Late Kogollon 1 villages, 

while the sixth major pueblo of the Salt Draw plateau is well to the 

south, very near the rim over Salt River Canyon, and beyond the zone 

effectively surveyed. 

A population estimate for the area, even a room count, is very 

difficult to make given the lack of excavation and the limited range 

of the survey. The survey was based on a 2%% sample stratified by 

drainage and topography. Assuming that this sample is adequate from 

the areas surveyed there are substantial unsampled sections whose 

populations are relevant to the total demographic picture in this 

area below the Kogollon Rim. It should also be noted that the large 

Late Mogollon 3 sites were not located in relation to the sample, but 

had previously been repprted by stockmen and Apache cowboys. It is 

probable that the universe of the large late sites has been recorded. 

And while these Late Mogollon 3 pueblos were probably occupied simul

taneously, how many sites within each of the two preceding periods 

were contemporaneous is an unanswered question. 

All of these problems taken into consideration, I would make 

the following tentative estimates. The population increase in Salt 

Draw from Late Kogollon 1 to Late Kogollon 2 v/as probably in the range 
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of $0 to 7whllo by A.D. 13^0 the population may have doubled or 

tripled over the preceding period. On the basis of present limited 

evidence the population of Cibecue Creek had only slightly increased 

during the same time period, and the total population was several 

times smaller than that of the Salt Draw plateau. 

A Comparison of Grasshopper Settlement and Population 
with Mogollon Models 

Population growth and progressive nucleation in the Grass

hopper region essentially fit the general Mogollon model previously 

presented. In the lUth century population reached its peak and was 

concentrated into six large pueblos scattered over the Salt Draw 

plateau. That population maximum had been reached is indicated by 

the occupation of virtually every topographic zone, including the 

canyon cliffs to the west and Southwest. This population peak was 

followed by what was apparently total abandonment within a very short 

period of time. 

The general picture contrasts in one major way with the Mogol

lon model and that is illustrated by a comparison of the Cibecue 

occupation with that of the Salt Draw plateau. While there is evi

dence that Salt Draw may have been overpopulated, present indications 

are that Cibecue Creek was underpopulated. This is the reverse of 

the Mogollon trend toward occupation of lower elevations and major 

streams. It is possible that further work in the Cibecue area will 

result in increased population estimates. However there is no doubt 

that there are no massive concentrations of populations on the Cibecue 
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comparable to the Grasshopper Ruin. This is in contrast to the Apache 

farm distribution within the area. The Apache occupation focused on 

Cibecue on ono Bide of the Grasshopper region and on Canyon Creek-Oak 

Creek on the other, while Salt Draw was an elevated inconvenience in 

between as far as farming was concerned (Goodwin 19lj2). This is also 

indicated by the survey which found heavy Apache occupation in the 

Oak Creek and Cibecue areas, but slight along Salt Draw. Ezra Zubrow 

has suggested the possibility that heavy flooding may have been a 

problom in the Cibecue valley and thus kept population down. Raymond 

Rogers, a soil specialist, has indicated that even the occupants of 

the meagre flowing Salt Draw may have been hampered by flooding, so 

that this possibility along the much larger Cibecue is increased. 

However, the difference between this local situation and that in other 

Mogollon areas where major river valleys were occupied would have to 

be accounted for. 

The climatic fluctuations occurring generally throughout the 

Southwest from A.D. 900 on, appear to have been felt in the Grass

hopper region as elsewhere. An analysis of the particular effects on 

the local Grasshopper environment of these major changes needs to be 

made. The present indication is that whatever these local results 

were, part of the population response was a movement to higher eleva

tions and upstream locations. This is the pattern noticed by Dean in 

areas affected by arroyo-cutting (Dean 1967: 675). However, later 

generations again moved into the vacated area in the Salt Draw se

quence. 
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Apparently one common Mogollon-Anasaai reaction to climatic 

stress was technological, efforts to control water by means of check 

dams, silt plots, and minor irrigation devices (Lindsay 1969t 201; 

Woodbury 1961), Similar typos of constructions occur in tho southern 

section of Salt Draw in the area of the Late Mogollon 1 and Late 

Mogollon 3 sites. These water control systems have shords from the 

entire range of the Late Mogollon so it is not possible to say when 

they were begun. It is probable, however, that they were utilized 

by the occupants of the late pueblos, but whether this represented a 

re-use or not is uncertain, 

I have only briefly summarized here the information on settle

ment, population, and water control. Numerous problems for future 

research are obvious. Two such problems are discussed in the con

cluding sections of this chapter. 

Models of Colonization and Growth 

The development of population concentrations in the Anasazi 

and Mogollon areas seems to have been of unflagging interest to 

anthropologists and has prompted extreme explanations (such as ram

paging nomads or hugh Mexican migrations) suggesting that this is 

somehow an extreme phenomenon. In fact, given population Increase, 

it is an expected phenomenon in terms of population physics, 

,,,the larger the population, the more concentrated it is 
likely to be,,., agglomeration always accompanies popu
lation increase (Lowenthal and Comitas 1962: 196), 

And given population differences between villages, any popu

lation increase is likely to be unequal. That is, the smaller the 
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town or village, tho more llkoly it in to bocorne ornnller, and tho 

larger It is tho more likoly it is to become largor (Lowonthal and 

Comitas 1?62j 196; also noo Taylor 1961 for a further diacuaoion of 

aggregation). 

With tho population growth of Late Mogollon, concentration is 

the expocted population behavior. The particular mechanisms by which 

this took place remain of interest, but they no longer have to bo 

aberrant explanations for an aberrant phenomenon. 

Another population model which may bo of relevance to the 

Grasshopper region is a model of colonization derived from ecology 
1 

(Hudson 1969)* This modol suggosts that when a species expands into 

a new zone the first colonies will be relatively random in their 

location. As more members of the species colonize thero will be fewer 

areas to settle and the locations of the original colonies will be 

determining factors in the location of newer ones. The settlement 

will thus become increasingly patterned as colonization continues. 

If environment is homogeneous (in the ideal model) settlements will 

be evenly dispersed when maximum population is reached. Although the 

sampling of sites within the first two time periods precludes a dis

tributional analysis of this sort, the nearly complete sample of the 

Late Mogollon 3 period is amenable. When calibrated for population 

variance these late pueblos are almost perfectly equidistant. This 

is illustrated by drawing a circle around each site, the area of the 

circle being proportional to the sites'estimated population (Fig. U). 

Most of the space is filled and, even given topographic variation 
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(tho ai'on ifl not liotnogonooua) tho cirolon are noarly contlfluouo, Tho 

ono major oxooption la tho Cibocuo aroa; horn ajjain in ovldonco of 

oithor comparative undorpopulation or inadequate survoy, Tho two 

ca3oa of aifjnificantly overlapping oircloa are ultuationa in whJ.oh 

populations oould havo oxploitad marginal lando in othor diroctiona. 

In accordance with Hudson*u moriol thia noarly ovon apacing 

of villacoo proportional to population oupporta in dramatic fanhion 

the oontontion that tho aroa was at or boyond maximum population# 

A concomitant of tho nucloation procoas in tho Graaahoppor 

aroa la tho increased distances botwoon villages, In tho southern 

zone Lato Mogollon 1 aitea average about one-half mile apart and it 

ia never moro than ono miln from village to village, Eaoontially tho 

3ame figuroa hold for tho Lato Mogollon 2 villages in tho northern 

part of the draw. The largo lata puobloa aro an average of four miloa 

apart, with none closer than two milea, 

Tho general Mogollon pattern of 3patial distribution holds 

true hero. As population increaso3 and nucleates at tho same time, 

the number of people in close contact rises, while the distances be

tween groups of people also increase greatly. 

Settlement and Social Organization 

Archaeologists have long speculated about the social organi

zation of prehistoric southwestern peoples (Roberts 1931j Steward 

1937). Speculation focusing on the early masonry villages has often 

emphasized the possibility of localized lineages or clans, often with 

the suggestion of matrilocal post-marital residence and matrilineal 
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doscent groups (Aikons 1966; Daifuku 1961» 62; Haury 19i>6i 6, 9} 

Martin 19J>9: 9h, 97; Martin and Hlnalrio 19JjO: J?6^-0; Martin and othoro 

19J>6i 200; Pockham 19£0i 93; Hood 19^6: 17; Stowartl 1937)* 

One of tlio first efforts to test those hypothoaoa was made 

not archaoologically, but othnographicnlly in Chang's (19£0) cross-

cultural analysis of settlement and social organization. ChanG found 

that in his sample tho ono unit "planned" village was associated 

othnographically with monolineage cominunitieo. On this basis and the 

common cross-cultural association of simple horticulture and female 

land "ownership," Chang concluded that the early Anasazi of Basket-

maker II as well as the occupants of tho small units of Pueblo II 

were matricentered localized exogamous lineages (Chang 19Jj8: 310, 

322). Chang seems to have assumed continuity with modern Western 

Pueblos and to have overlooked sampling error. None of his mono-

lineage communities is matrilocal, and the only one which has matri-

lineal descent groups (Trobriand) may be questioned as to the desig

nation of monolineage communities. 

The rarity of matrilocal monolineage communities is born out 

by an examination of Kurdock's catalog of societies: of ltiO clan 

communities (comparable to Chang's monolineage community), only one 

of these has either matrilocal or uxorilocal marriage residence 

classification. This does not mean that such a group could not have 

existed prehistorically, but the chances are small, and the factors 

which select against such a group must be relatively strong. Both 

Murdock (19U9) and Kloos (1963) have noted the general association 



of local endogamy with matrilocality. There appear to be few circum

stances which forco men to remove thomoolveo to any great diatance 

from their natal aroa. When matrilocality is selected (by the im

portance of female work groups or whatever), the result is not a shift 

in the distribution patterns of males and females, but a tightening 

of the marital network, i.e., increased local endogamy. From this 

standpoint a matrilocal monolineage villago becomes a structural 

anomaly. 

If these early unit villuges were not matrilocal in residence 

it is also unlikely that they were matrilineal in descent structure. 

Both Aborle (1961) and Driver (1967) have argued that matrilocality 

is a necessary (although not sufficient) "cause" for the develbprnent 

of matrilineal descent groups. There is also a structural argument 

against these early prehistoric societies having matrilineal descent 

groups. Matrilineal groups have greater difficulty fissioning than 

do patrilineal ones (Murdock 19il9: 2l£; Schneider l<?6l; Murphy I960: 

79). The small Late Mogollon villages (particularly during Late 

Mogollon 1 and at least the early part of 2) were probably involved 

in gradual range expansion through the formation of new communities. 

The process of expansion would probably select against matricenter-

edness and its structural tendencies against fission and toward 

endogamy. This can be Illustrated with ethnography. Aberle's cross-

cultural analysis of societies with matrilineal descent groups indi

cated a high negative relationship between settlement in tropical 

forests and matrilineal descent groups (Aberle 19&1). This negative 
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association is not explained. However the various factors which 

select against matricenteredness do not seem to apply here and the 

importance of female labor in cultivation is found to be associated 

with matricenteredness everywhere but in cattle-herding regions and 

the tropical forest (also see Eaumann 1928). If Carneiro's contention 

(1968) that populations are still expanding in tropical forest areas 

is true, then it can be argued that the chronic condition of expansion 

selects against the development of matrilineality even under condi

tions of female dominated cultivation. 

It is often thought that the Neolithic saw the rise of 

"matriarchy." Mumford points out that in Greek myth the original bowl, 

(symbol of sedentism and cultivation) was modeled on Aphrodite's 

breast (Mumford 1961: 13). However, there are many factors involved 

here, including the degree of dependence on cultivation to be archae-

ologically determined, male activities, and particular selective 

factors which may occur as among the Mundurucu (Murphy i960). 

The first test for prehistoric residence pattern in the Kogol-

lon region is that of Longacre (l?61ib, 1968), with the conclusion 

suggesting the high probability of matrilocal residence groups at the 

Carter Ranch site. This is a relatively large pueblo (some UO rooms) 

with two residence units. 

The occupation of the site by two residence units ushers in 
an era of population aggregation in the area.... The pro
cess of aggregation coincides with the onset of a period of 
environmental stress and would seem to be an adaptive 
response on the part of these extinct societies (Longacre 
1968: 101). 
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These conditions may have brought about selection for greater 

cultivation efforts as well as economic cooperation in general and 

the intensification of the female role in this activity. Extractive 

resources may have been as detrimentally influenced by environmental 

change as cultivated resources (Leone l?68ar 7U)• Regardless of this 

it may be argued that if subsistence is viewed as a cybernetic system 

(Flannery 1968) pressure will force the system all the more in the 

direction it is going. Pressure brought increased emphasis on cul

tivation, female work groups, larger cooperative units, and increased 

intervillag© relationships. This returns us to Carter Ranch as a 

locus for the selection of matricentered organization, which along 

with the other factors, brought its own selective pressures for nucle-

ation. Agriculturally based populations grew very slowly in various 

sections of the Mogollon country until the last centuries of the first 

millennium A.D, (Longacre l?6Ua: Fig. Jki Bluhm 19^7t Fig, l£). The 

intersection of environmental change with increasing population growth 

seems to have broken an equilibrium as old as the history of cultiva

tion in the Southwest. In turn, this intersection seems to have 

produced changes in social organization and technology that placed 

these populations on a path to urbanism, a path which would have 

another intersection, this time a fatal one, and that was the coming 

of the Spanish. 

Involved here are several hypotheses which have been generated 

by an examination of data, problems, and theory. One of these forms 

the basis for much of the remaining pages and is the subject of 

archaeological testing. The others remain unexamined. 



CHAPTER 3 

• INTERACTION AND MARRIAGE: HYPOTHESES AND TEST IMPLICATIONS 

Hypotheses 

The major study of Mogollon intervillage relationships is 

that of Leone (1968a, 1968b). However the Mogollon as such is not 

of concern, rather it is used as a case to test a general hypothesis 

of interaction: "economic autonomy leads to social autonomy" (Leone 

1968a: 1). In more specific reference to neolithic societies the 

hypothesis is expressed as: 

with increasing dependence on agriculture the social dis
tance between minimal economic units will become increasingly 
great (Leone 1968a: 1). 

In this context social distance refers essentially to the in

tensity of interaction between groups. Leone employs endogany as the 

defining criterion of social distance, and he in turn uses the rela

tive variability of certain facets of ceramics from sites in the Hay 

Hollow valley as the measure of prehistoric village endogamy. Using 

Leone's results from the measurement of social distance (1968: Fig. ii) 

an outline of Mogollon marriage interaction is produced: social 

distance (endogamy) increased significantly from about A.D. 600 to 

1000, at which time it declined somewhat until A.D, 1200 just prior 

to the abandonment of the valley. Leone predicted that social dis

tance would increase after this period in the later sites outside the 
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Hay Hollow valley. This was tested under his direction using the 

same measures, with positive results (Connor 1968). The period from 

A.D. 1000 until 1200 is one of relatively high but slightly decreasing 

village endogamy, a trend which is reversed after 1200 with the late 

large pueblos being more isolated than any previous villages. 

Against this general model I would like to present an alter

native one, partially developed in the previous chapter, I suggest 

that villages at A.D, 1000 were not at a peak of interaction, but 

were relatively isolated, largely the result of population budding. 

Ties would be maintained in terms of kinship and perhaps ceremonial 

duties and obligations with the mother community, but only tenuously. 

Post-marital residence would not be highly patterned and the death of 

the head of any village (essentially an extended family) would result 

in division. From 1000 on the pattern was one of not only increasing 

village size but one of increasing village interaction, involving 

among other things an increasing tendency to exchange females between 

villages, Multi-village community systems of interaction and co

operation were formed. 

This is not an alternative to Leone's original hypothesis. 

It is an alternative hypothesis to account for the particular Mogollon 

data, and the examination will involve questioning of the identifica

tion hypotheses Leone employed. 

The two hypotheses were summarized in the Introduction and 

these summary statements are repeated here: the first is that the 

general Mogollon trend was toward increasing village independence 



1*7 

and isolation, in both the social and economic spheres; the alterna

tive is that the general HoEollon adaptive trend was toward decreasing 

village independence and isolation in both the social and economic 

spheres. 

These are stated as identification hypotheses, but the poten

tial for a relationship hypothesis in both is contained in the word 

"adaptive," The relationship'contained in Leone's hypothesis is 

derived from his general hypothesis. By and large, I accept the 

general hypothesis, but argue that its particular expression is wrong, 

that dependence on agriculture is not necessarily a measure of eco

nomic autonomy. Thus Leone's general hypothesis is actually a part 

of the relationship implication of the second interaction hypothesis. 

In particular terms the other part of the relationship implication of 

the second hypothesis is the interaction between population, climate, 

and social organization. The two alternative hypotheses may thus be 

re-expressed: there were no major factors to counterbalance fission 

in Kogollon villages with the result that increasing dependence on 

agriculture led to increasing social distance; population and climatic 

pressures counterbalanced fission in Mogollon villages and produced 

increasing village interdependence (and probably increasing dependence 

on agriculture). The original hypotheses were expressed as identifi

cations and not relations because only the one variable of interaction 

will be effectively measured here. Data relevant to the other vari

ables and theoretical aspects will be discussed but they will not be 

controlled. 
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At this point, I would like to turn from these particular 

Mogollon hypotheses to more general models of marriage and mate dis

tribution, particularly to what is known as the propinquity model. 

This model suggests that the chance of two groups exchanging spouses 

is in part a function of distance (usually expressed as an inverse 

relation to the square of the distance). There is a good deal of 

empirical support for this proposition (Abrams 19ii3; Boyce, Kuchemann 

and Harrison 1967 J Kannan 1963j Marches 1953; Paine I960; Spuhler and 

Clark 1961). However the size of populations is also a factor. While 

the chance of marriage decreases with distance it increases with popu

lation size, that is with an increase in the number of potential mates 

(Ellsworth 19U8; Kuchemann, Boyce and Harrison 1967). 

Weighing these different variables in an extensive study of 

marriage patterns in Italian villages, Cavalli-Sforza (I9f>8: 398) 

found a very high correlation between endogamy and village size. 

From the standpoint of this model the increase in both the 

size of villages and the distance betvieen villages in the Grasshopper 

area should cancel out influence on theoretical interaction rates. 

If this is the case village size itself becomes the important variable 

in determining endogamy rates. Thus marriage rates between villages 

should decrease (endogamy should increase) as the villages increase 

in size and increase in distance from one another through time. 

Discussion of Hypotheses 

Increasing Social Distance 

Although Leone's general hypothesis is probably valid, I sug

gest that it has not been successfully tested on the Mogollon data. 
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One of the reasons for this is the difficulty of controlling all of 

the relevant variables. If we are dealing with a society character

ized by matrilocal residence and matrilineal descent groups, what 

influence do these have on endogamy and population dispersion? 

As X argued in the previous chapter, matricentered societies 

tend to be endogamous and tend to fission less easily than do non-

matricentered societies. Both of these factors would select for com

paratively large local populations. For a group to be endogamous it 

requires a larger size than otherwise so that several exogamous groups 

may be contained, allowing an effective number of potential mates (see 

Turner and Olmsted 1966 for an illustration of this problem). Also 

given population growth the matricentered propensities against budding 

or fission would produce local growth rather than dispersion. If 

these factors were operant in the Mogollon situation than social dis

tance becomes a function of matriccnteredness and not of economic 

autonomy, 

Leone recognizes this problem (1968a: 112) when he must 

account for increase in village size. If the minimal economic units 

(essentially the extended family) are becoming increasingly dependent 

on agriculture and thus autonomous, why are they grouping together? 

Leone suggests that this is in fact a function of increased matri-

locality, and the resulting need for local endogamy. This then de

mands that increased matrilocality is produced by increased dependence 

on agriculture (Leone 1968a: 112), But here the argument becomes 

progressively convoluted. At an earlier point Leone indicates 
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(1960a: £jj) that tho structure of doocent and residence Is not sig

nificant in determining the distributional patterns presented. I 

boliove that much of the difficulty arises from not separating clearly 

matrilocallty from endogamy (Leone 1968a: 16, lib, 62). 

Leone is concerned with degree of endogamy* If women move at 

marriage, endogamy means female rocruitmont from an ever decreasing 

sphere# This says nothing, however, about residence. But in Leone's 

argument it becomes necessary to present the selection of matri-

locallty by increased agricultural dependence. The use of female 

endogamy and matrilocality as muturally substitutional is not satis

factory. Somehow the need for social autonomy by the minimal economic 

unit, based on increasing dependence on agriculture, has been of such 

a nature as to produce increasing population clustering, increasing 

population size, and the development of strict residence rules and a 

clan system. This takes place with increasing social distance and 

decreasing economic interdependence. I believe a point of diminishing 

returns has been reached. 

The influence of the factor of population size must also be 

controlled, as indicated by the propinquity model. The larger the 

village the larger the number of potential mates for any individual. 

This may be seen operating in Indian villages in which the size of 

the caste is inversely proportional to the geographic dispersion of 

the marriage network centering on any single village (Eerreman 1962; 

Lewis 195>8: 320). It would be expected then that the large late 

Mogollon villages would have been more endogamous than the small 
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oarlier ones. This factor should bo controlled: it would havo to bo 

demonstrated that social distance (or village ondogamy) fluctuated 

more with oconornic autonomy than with population size. In fact the 

rato of Increase of social diotanco, that is ondogamy (Loono l?68a: 

l?ig, ii) more closely corresponds with both the increase in total popu

lation and the sl«e of sites (based on Longacre's figures, 19614a), 

than with tho increaso in dependence on agriculture. 

The use of dependence on agriculture as a measure of economic 

autonomy Is another identification hypothesis which may be questioned 

(the actual measure of tho dependence on agriculture will not be of 

concorn here). To what extont does dependence on agriculture neces

sarily mean economic autonomy? Leone argues that it does if there 

are no other overriding factors such as subsistence trade, competition, 

or heterogoneous environment demanding regional interdependence. The 

absence of these factors in the Southwest is largely assumed. The 

positive testing of the hypothesis that economic autonomy varies with 

social distance cannot be used to support these assumptions. The 

testing of the hypothesis is based on the prior assumption that eco

nomic autonomy can be measured by agricultural dependence in the 

absence of these factors. It is not possible to assume the validity 

of a hypothesis in the measuring of one of the variables to be used 

in testing the hypothesis, 

Yfas economically important trade present in the prehistoric 

Southwest? The evidence is not clear, but the possibility cannot 

easily be eliminated. This is discussed at length in a later chapter. 
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To what extend did competition betwoon groups exist In tho 

Southwest? Population pressure and onvironmontal stress could have 

producod conditions that would have domandod cooperation between 

otherwise independent groups and thus competition between these amal

gamated units. In other words a procoss of increasing political 

intordepondonco and centralization could havo taken place. Again the 

evidence is inconclusive, but the conditions Tor this process wore in 

evidence. 

Did re clonal intordepondonco exist in the Southwest? Leone 

argues that the Southwest is a homogeneous area and thus regional 

intordepondonco was unlikely since differential access to basic sub

sistence items would havo been minor, Leone refers to Kirchhoff's 

characterization of the Southwest as two major contrasting environ

mental zones in support of tho argument of homogeneity (leone 1966a: 

90), However, Kirchhoff (19$h) is attempting to define major culture 

areas contrasting in terms of one feature, the ability to support 

cultivation. Commenting on Kirchhoff's article, Beals notes that 

there are major environmental divisions within the areas delimited 

by Kirchhoff (Beals 19$hi $$2), There is also the whole question of 

microenvironmental zones or local environmental differences. Within 

the Grasshopper region, for example, there are local variations in 

economically useful plants, as well as seasonal fluctuations in the 

ranges of deer (Griffin 1969: 73)• The influence of environmental 

variation may not be dismissed out of hand. 
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Soaoonnl or yoarly difforoncorj In agricultural production may 

also norva to bring about ooonomio Interaction botwoon groups• This 

is anothor ,factor that could havo oporatod In tho prohiotorlc South-

woot. 

Thus tho factors which may havo overridden tho oconomio indo-

pondonco of agriculturally based villagon in tho Southwest are 

imperfectly uccountod for, at bost, 

Tho assumption that huntlne-^athoring generally requires 

groator group intordopondonco than dosa agriculture aooma to mo aloo 

questionable. I have no direct moans of oxumlning thio oroso-

culturally at tho moment, but if Loono'o gonoral hypothesis may bo 

assumod, thon it would bo oxpectod that hunting-gathering croups would 

bo proportionally more oxogamous than agriculturalists, and that tho 

ratio of endoGamy and oxogamy within each group would be revorsod. 

Using Coult and Habonotein's (1965) cross-cultural tables, I have 

found that hunting-gathering societies do havo a somewhat higher pro-
* 

portion of exogamous cases than do agricultural societies, but tho 

ratios are not reversed (Coult and Habenstein 102, 330)• 

The majority of agricultural societies are classed as neither pre

dominantly ondogamous or exogamous on the village level. Based on 

Murdock's recent catalog (1967) which contains additional categories, 

a comparison of dependence on agriculture with endogamy-exogamy 

indicates that village exogamy does tend to decrease with increased 

dependence on agriculture. However a comparison of exogamy with size 

of the local population suggests that the latter is the crucial 
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factor* The larger tho population tho loss io tho clmnco that it will 

be oxogamous, Approximately 90# of all axogamou3 villanos aro bolow 

a population of 200. In gonoral tho rovorao is truo of endogamy. 

When it ocoui'3 it tonda to ho rolatod to both dependence on agricul

ture and to size of villago, In sum tho sino of tho population ooomn 

to bo a mora significant factor in the distribution of endogamy-

oxogamy than does dopondonce on agriculture. I suspect that tho 

factors which determine intergroup or intorvillage relationships tend 

to cross-cut simple subsistence oatoEories. 

Village Interaction 

The evidence for environmental deterioration in tho 11th and 

succeeding centuries across the Southwest is substantial. Extensive 

cycles in the amount of yearly rainfall, changes in tho distribution 

of rainfall throughout the year bringing seasonal drought and flood, 

arroyo-cutting and lowering of tho water table, decrease in the length 

of the growing season — all having potential effects on cultivation 

(Dean 196?: 67E>; Dittert 1968; Fritts, Smith and Stokes 1965; Griffin 

1969: 39-U3; Hack 19U2; Longacre 1966: 96; Schoenwetter 1962, 1970; 

Schoenwetter and Dittert 1968} Schroeder 1965). How these factors 

were manifested in the Grasshopper region remains to be seen. I will 

assume that the Grasshopper populations were undergoing environmental 

stress at this time as were most other Southwestern peoples. 

Although there were certainly environmental fluctuations 

before, it is probable that these changes were converging on generally 

increasing populations and ones which were also increasingly dependent 
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on agriculture. A social ronponoo has boon commonly ouggoatod (Doan 

1967: 660j Griffin 1969; Longacro I96B1 101) or a religious ono, 

usually emphasizing tho Groat Kiva as a posaiblo focus for villago or 

intorvillago integration (Bluhm i960: J&3; Martin 19!>9t llCj Peckham 

1950i 93). 

Several yoars ago Taylor hypothesized that: 

...from Puoblo I timos until tho final abandonment of the 
northern Anasazi area thoro was a growing social cohouive-
nosa, which, coupled with an environmental cycle of aridity, 
brought economic and social tensions upon peoplo already 
living in cliff houae3.... Evidence for this developing 
cohesivoness is plentiful in the archaeological rocord: a 
population incroa3e from Basket Maker times onward, the 
developing kiva complex and unit-type puoblo, tho reduction 
in number and siae of occupation sites, the construction of 
multiple kivas in the final phases of tho large pueblos. 
These and other facts suggest a growing social complexity 
throughout tho entire Southwost... (Taylor 195>3: 1£>). 

Reconstructions of the social aspects of this "cohosiveness" 

have frequently followed a Hopi model, even in the Mogollon area. The 

Hopi model may be relatively safe for archaeological considerations 

in such areas as tho Kayenta (Dean 1967), but even here if one wants 

to take Trager's remarks on the Hopi seriously, amusing possibilities 

suggest themselves. Trager (1967: 3ll7) suggests that the Uto-Aatocan 

speaking Hopi were desert peoples who moved into abandoned Zuni 

settlements relatively late in the history of the pueblos. 

Assuming that population pressure and increasing land scarcity 

were becoming problems, the number of potential social responses in 

the areas of land control mechanisms and cooperative work and exchange 

groups that the Kogollon could have made is large. Unilineal descent 

groups (such as suggested by. Chang 19^6j Goldschmidt 19U9; Steward 
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1937) as a response to these general conditions represents only one 

of several possibilities, Non-unilineal or coGnatic descent groups 

may take a variety of forms and apparently function just as effec

t i v e l y  i n  c o n t r o l l i n g  m e m b e r s h i p  a n d  p r o p e r t y  ( G o o d e n o u g h  1 1 9 ! > 6 ;  

Murdock I960), Even at the village level descent may not function at 

all in land control as corporate groups based only on residence come 

into play (Nakane 1967: 167). V/ithin bilateral systems land may be 

controlled by disentranchising all but one heir (Homans 19l|2: 17U). 

Unilineal descent groups may of course be effective in con

trolling resources and work groups up to a point (Gough 1961: 1i96, 

$19), but they face difficulties in terms of differential growth (and 

thus inequalities in the distribution of resources) and in potential 

divisiveness. Under the former condition descent groups appear to be 

quite flexible in its membership and resource allocation (Brookfield 

and Brown 1963* 177)• The second factor may give rise to other means 

of community organization, especially when extensive intergroup co

operation is required. This is of course the basis of the Wittfoge-

lian argument in accounting for organizational differences between 

the Eastern and Yfestern Pueblos: irrigation among the Eastern Pueblos 

has selected against the importance of descent groups and for more 

comprehensive forms of village organization (Wittfogel and Goldfrank 

19i*3j Doaier I960). 

I do not know what the particular social forms were that 

developed in the Mogollon area in response to the environmental pres

sures. I am not sure that it is even important to know what they 
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were. It is clear that they involved intensive intravillage coopera

tion (Longacre 1966, 1968: 100) as well as the possibility of inter-

village interaction, at least on the ceromonial level (Longacre 196Ua: 

167). This will be tested further in the present paper. 

I believe that whatever these mechanisms of social adaptation 

were, they were relatively successful, involving not only maintenance 

of the population^ but leading to even greater population increase. 

This may partly involve the question of the nature of production. 

Sahlins (19£0) has argued that as the level of productivity rises (not 

just net production) social stratification develops, associated with 

centralized control and the production of surplus. Carneiro (1968) 

however has demonstrated that population pressure is necessary before 

the level of production will rise. Orans (1966) has countered Sahlins 

by arguing that stratification is a function of population (see also 

Naroll 1956 and Carneiro 1967)# and that with increasingly central

ized control a surplus begins to be produced which will allow even 

larger population. This is a similar position to that of Dumond 

(196£) who emphasizes a feedback relationship between population 

growth and organizational change. 

Significant social stratification probably did not develop in 

the Grasshopper or general Mogollon region, but a similar process may 

have been in operation. In effect this suggests that the social 

mechanisms developed to meet the ecological crisis served successfully 

enough to allow an even greater increase in population and that popu

lation then acted as a pressure to maintain the system which gave rise 
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to it. In other words, even if environmental deterioration had not 

continued the large population present after the initial adaptations 

to the original climatic fluctuations would not allow a return to a 

previous state. The social mechanisms inadequate to maintain the 

populations in A.D. 1000 would have been even less adequate for the 

larger populations of 12^0 and 1300. 

Here the question of the time factor in feedback relationships 

may be raised. If social distance covaries with economic autonomy, 

how long a time does it take for economic independence to influence 

social ties between previously interdependent units? Social rela

tionships certainly may remain for some while after economic ones 

have declined (Emmett 196£j: 125>). Or on the other hand, in terms of 

models of Northwest Coast cultural ecology, to what extent will inter

relationships be maintained at times when they are not needed so that 

their operation will be facilitated when they are needed? 

Leone's model is one of long term cycles in which economic 

autonomy and social distance gradually fluctuate presumably with 

social distance always lagging somewhat behind (the actual data do 

not quite follow this). 

The climatic stress seems to have been consistent enough to 

select against this, I argue that conditions never really improved 

for a length of time great enough to allow the social system to return 

to an isolated equilibrium. If this ever occurred it was only when 

the pueblos established or re-established themselves in areas suitable 

for significant irrigation efforts. 
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I propose that interaction within and between villages was a 

constantly reinforcing system after A.D. 1000. This may have been 

based on one or both of two factors. The possibility of a regional 

interdependence on the basis of local resources is one factor. As 

mentioned before there are modern variations in the distribution as 

well as quantities of natural resources (Griffin 196?: 7U, 166). But 

archaeological data are slim. 

The other factor is the possibility of a village interdepend

ence based on local fluctuations in agricultural success. For example 

in the Grasshopper region, the environments above and below the 

Mogollon Rim are different. Vegetation is somewhat different and the 

rainfall patterns are distinct. A comparison of precipitation data 

from the Cibecue station below the Rim with that of the Pinedale 

station above the Rim illustrates this. The average yearly precipi

tation is about the same at the two stations (around 19 inches). As 

a generalization, however, the area below the rim receives somewhat 

more rainfall than that above the rim, particularly from the summer 

storms deriving from the Gulf of Mexico (Green and Sellers 196U: 139) • 

Yearly rainfall at the Cibecue and Pinedale stations also tends to 

follow the same cycles: a year of high precipitation in one area 

will be one of high precipitation in the other. However, there is a 

usual yearly difference of some two to five inches between the two 

stations, but one station is not consistently higher than the other. 

One year Pinedale will have four inches of precipitation more than 

Cibecue and the next year the difference will be reversed (Green and 
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Sellers I96I4), The same is true of rainfall patterns within the year. 

In any given year the month to month fluctuations will follow the same 

sharp curve. Again there are monthly differences and again these dif

ferences are not consistent. In one month Pinedale may have an inch 

and one-half more rain than Cibecue, and the next month the difference 

will reverse, 

I do not know the effect of these precipitation differences 

on cultivation, if indeed there is any. There are several possibili

ties of course. Heavy rainfall in one area may be beneficial, while 

two or three inches more in other areas could produce flooding. And 

while rainfall may be low in both areas, the differences between the 

two could mean marginal conditions for one and disastrous conditions 

for the other. The same may be true of the monthly differences. 

Given critical periods in the growth pattern of corn, monthly varia

tions in rainfall between the two areas could be significant. There 

is also an interesting difference in the probability variance in rain

fall for any given month between the two areas. In general there is 

less chance of heavy rainfall at Pinedale for any given month than at 

Cibecue, and there is also less chance of a small amount of rainfall 

at Pinedale than at Cibecue (Kangieser and Green 1965). Although 

these differences are relatively small, if they did have a differen

tial effect on agricultural success, an economic and social system 

compensating for the variability would have been beneficial. 

At this point I would like to raise the question of warfare, 

or, to avoid the implication of armies, the question of armed conflict. 
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Most discussions of conflict in the Southv/est have centered on nomad 

— settled cultivator confrontation or on antagonism between puebloans 

from different culture areas (Lindsay 1969: 262; Haury 1958). There 

is also a good possibility that there was aggression between local 

villages. This might appear to be incongruous with the interaction 

hypothesis that I am advancing, but in fact it is subsumed within it. 

Conflict is a means of interaction. Autonomous, endogamous, economi

cally independent villages would have no more reason to interact by 

warfare than by any other means. 

Conflict is probably one of the main mechanisms by which 

changes in social organization resulting from population pressure are 

brought about (Carneiro 1963). There is abundant evidence that land 

pressure and overpopulation are often associated with warfare (Dergel 

1.955: 216; Brookfield and Brown 1963j Freedman 1958: 12; Heggitt 1956: 

280j Vayda 1961). But the important point here is that aggression is 

not incompatible with other means of interaction. Brown (196I1: 335) 

points out that several social anthropologists have noticed a relation' 

ship between exogamy and conflict between the exogamous groups. Brown 

found that among the New Guinea Chimbu, localized groups generally 

were in conflict with groups with which they also exchanged wives. 

Data collected by Heggitt (1956: 280) from another New Guinea society 

show a high positive correlation of marriages and killings between 

exogamous groups. In southeastern Chinese villages Freedman notes 

(1958: 105) frequent violence between lineages. 

In both New Guinea cases it was found that marriage was 

neither a cause nor a result of conflict. Fighting was not 
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ameliorated by linking marriages nor was it accelerated. Brown found 

only that recently linked affines avoided one another in battle: 

affines tended to be friends for some while, even as their groups 

were mutual enemies. It seems that the relevant factor is proximity. 

Karriage and fighting takes place with the people who are nearest you. 

This seems to be an interactional process of organizational growth, 

marriage pulling groups together, struggle for land pushing them apart 

in the short run but serving to maintain interaction in the long run; 

in sum, a process probably leading to increasing centralization and 

widened political control. 

A similar situation may be postulated for the Late Mogollon. 

While economic and marriage networks may have tied villages together 

there may halve been the ever-present threat of local conflict over 

fields and water rights. The evidence is not strong, but it is sug

gestive. Most of the large late sites (and several of the small ones 

in this last period) have positions that may be called defensible. 

One large site is located on a terrace with one side along a ravine, 

while on the uphill side there is a heavy wall running parallel to 

the outside block of rooms. The wall may have other purposes but 

defense cannot be immediately ruled out. While there are several 

other explanations for the elevated locations (Lindsay 196?: 22$) it 

is also true that this is a common defensive pattern used by village 

based societies (Best 1927: 2k; Fraser 1968: 5>3). While proving 

nothing, it makes the suggestion not unreasonable. 
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Settlement evidence and architectural evidence for warfare are 

scattered throughout the Southwest (Dansorj 19$7j Farmer 19^7; Lindsay 

1969: 260; Longacre 1962: 166; Rinaldo 196lj: 9il). Linton (19bh)> 

Davis (1965), and Taylor (19f>Q) have all entertained the possibility 

of interpueblo aggress ion. Ellis (19^0, 19f>l) and Woodbury (1959) 

have summarized the ethnographic and ethnohistoric evidence for war

fare between pueblos and conclude that warfare was much.more extensive 

than is frequently thought. Prehistoric Mogollon aggression would not 

have been out of puebloan character, to say nothing of the possibility 

that conditions in A,D. II4OO may have been more conduaive to conflict 

than those along the Rio Grande in 1600. 

The nature of general interaction between the historic Pueblo 

villages should probably be mentioned in this juncture. Ethnographic 

interaction patterns would not prove or disprove archaeological 

hypotheses, but they may be suggestive. For this question, however, 

the evidence is ambiguous. In general the impression is one of eco

nomically independent, endogamous, politically autonomous villages 

(Spicer 1962: 9> Fox 1967: 192). Quantified evidence regarding either 
1 

trade or marriage is slight. I will discuss trade later. There is 

some suggestion of intervillage marriage, but of relatively low rate 

(White 1962: 211, 21ii.), although perhaps enough in some cases to 

demand qualification of the term endogamous (Lange 1969: 1*12). Inter

village ceremonial cooperation may have been extensive among the 

Eastern Keresans (Fox 1967: 9). And for the Tewa Dozier comments: 

Frequent intermarriages, ceremonial cooperation, and constant 
social interaction among these people have undoubtedly been 
responsible for their similarities (Dozier 1966: 172). 
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Although the villages have probably always maintained politi

cal autonomy, I would contend that marriage, trade, coremony, and 

warfare relationships on the intervillage level have fluctuated under 

varying prosaures through time. I suspect that Pueblo isolation is 

as much a myth as their pacifism, 

. In summary, I have put forth the proposition that ecological 

processes involving environmental pressures and population growth 

selected for increased effectiveness in social mechanisms for land 

allocation and for group interaction and cooperation in social, cere

monial, and economic spheres. The implications for increased inter

action as measured by marriage patterns are discussed in the next 

section, and a succeeding chapter considers increased economic inter

action# 

Marriage; Test Implications 

The archaeological data used to test the hypothesis of mar

riage interaction are ceramic design (the particular techniques of 

collection and analysis are discussed in the next chapter). Ceramic 

design is examined from three standpoints: the degree of variability 

within a site; the degree of similarity or dissimilarity between 

sites, and the distribution of design between sites. The reliability 

of these measures among themselves is also considered. 

The measurement of variation employs a formula which has been 

termed the coefficient of variability (Appendix'l), The formula was 

developed by the geographer Wright (1?37), and was revised for archae

ological use by Whallon (1?66; 1968). Whallon's version has twice 
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boon revised by Plog (Loone 1968a: l£3} Plog I960: 71)* Whallon uooo 

tho coofficient as a measure of regional interaction, Whallon goes 

to Doctz Tor tho basic ideas of female loarning traditions and tho 

effect of female marrlago residence on ceramic distributions. Deetz 

(1965) assumes that there would be a higher degroe of attribute 

association under conditions of matrilocal residence than non-matrilocal 

residence because of the continuity of learning patterns, Whallon has 

found Deetz' results to be inconclusive, but using his general reason

ing Whallon suggests that the bo3t way to measure the relationships 

of female-produced items in reference to marital residence is through 

the degree of variability of those products: 

If residence is generally not in the village of the bride, 
women will move about among several villages, bringing with 
them all their characteristic techniques and styles of pot
tery manufacture. Under this hypothesis, the presence in a 
community of women who have come from several different 
villages at marriage would create a situation of relative 
heterogeneity of style. Conversely, a high rate of village 
matrilocality should bo characterized by greater stylistic 
homogeneity within each village (Whallon 1968: 229)• 

It should be noted that there is a confusion of endogamy and 

matrilocality in this passage as there is in Leone's work. 

The coefficient of variability is used as this measure of 

heterogeneity-homogeneity. Whallon was originally concerned with de

fining areas of interaction among the prehistoric Owasco. However, 

he decided to measure within-site variability of ceramic material 

rather than tracing distribution of ceramic design between sites 

(.Whallon 1966: 39). The assumption involved here is that the coeffi

cient of variability should vary inversely with the size of a network 
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of int.ornct.lon. I had hopod to bo ablo to tent this but difficultios 

with tho coefficient prevented this, 

A problem arises regarding tho understanding of variability. 

Whallon'a definition of variability or heterogeneity is tho degree to 

which a statistical population distributes itaolf evenly into all 

categorioo of classification. But this may also bo considered homo

geneity. If two sots of attributes of equal number are considered, 

one with a distribution such that all attributes are equally repre

sented, and the other with a J-curve distribution, it is obvious that 

variability depends on which axis is of intorest. Homogeneity will 

be one thing if one is concerned with the tendency for cases to 

cluster in one attribute category, and it will be quite another if 

the concern is for the tendency for cases to distribute themselves 

evenly among all attribute categories. This is illustrated in 

Wright's original presentation of this coefficient which is not in 

terms of variability or heterogeneity, but rather "evenness" of dis

tribution, in which maximum evenness occurs when all categories have 

the same number of cases, and minimum evenness when all cases are 

concentrated in one category (Wright 1937: 182). 

The terminology itself is not important but the cultural 

models or assumptions behind the interpretations of particular dis

tributions are. Whallon and Leone assume less "variability" or more 

"homogeneity" with increasing matrilocality or endogamy. According 

to their use of the coefficient this means an increasing tendency for 

all cases to cluster in only a few attribute categories. It may be 



prodiotod that tho nbnoluto number of catocorlon will dooroano with 

matrilooallty (fowor tradltlona roprotiontod) t but avon thin noods to 

bo Independently tootod. llowovor, it can aloo bo prodlotod that with

in a rolativoly olosod learning tradition tho attributed of doaign 

employed will oven thomuolvoa ovor tlmo, as opposod to tondlng to 

concontrato within one category. Either ono lo "logical" ond noithor 

can bo aooumod, Thus tho representation In a slto of tho abaoluto 

number of designs should bo relatively small in n situation of 

emphasis on matrilocaltiy, somewhat larger in a generally endogamous 

one, and much groator in ono of femalo dispersal, The nature of tho 

variability is not predictable. 

Tho coofficiont of variability has boon calculated for sites 

in tho Orasshopper region (the results aro in tho nosct chapter). The 

coefficient's distribution in time and apace is considered and it is 

also comparod to samplo sizo. I boliovo that tho coefficient indi

cates loss than has been previously assumed (see Howe, Menkes, and 

Redman 1967 for a criticism of Whallon's use of the formula), and tho 

implications for the hypotheses under consideration arc vague. 

The absoluto number of design variables would docrease through 

time according to tho hypothesis of decreasing interaction; the in

creasing interaction hypothesis predicts the roverse, X know of no 

measure of variability which includes the actual number of attributes 

or categories as a variable (a ceramic collection with three design 

attributes is less variable in this regard than one with $0), which 

is applicable to this type of archaeological data. A general method 
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ha3 boon devised in geography (Amomiya 196h; Shorr 1966; Slioar 196#), 

but it noodu to bo tnodifiod to include different tyfxjo of data. 

Tho coofficiont of variability ia a moasuro of in-uito dis

tribution. Comparison of collections botwoon sitos also nooda to bo 

mado. This involves two aspects, tho similarity or diasimilarity of 

colloction3 compared, and tho distribution of catogorios of attributoo 

botwoon sites* 

If villagos wore becoming increasingly endogamous or matri-

looal through time fomale-produced items ohould become increasingly 

stylistically distinct botwoen sites through timo, The hypothesis 

of increasing interaction suggests the opposite: ceramic collections 

representing sites should bocome increasingly similar in stylo through 

time* This tost implication is recognized by Leone (1960a: 0), but 

nevor directly measured. 

In terms of the general model of population growth and pro

pinquity, some increased degree of endogamy i3 expected. This also 

should produce increasing site differentiation. 

The degree of similarity of ceramic collections is measured 

by two coefficients: the simple Brainerd-Robinson sum of differences 

(Robinson 19J>1: 297), and a coefficient of similarity (Appendix I). 

Under conditions of increasing" social distance between villages 

it can be predicted that the sphere of distribution of female-produced 

materials will correspondingly decrease. The general model of mar

riage propinquity suggests that the smaller the number of females 

moving out of a village (either through increased endogamy or greater 
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omphasis on matrilocal rosidonco), tho amallor will bo tho ophero of 

distribution. If intoractlon grown between villafjoo, tho tiphore of 

female dlotrlbution should booomo Increasingly largo, 

A comparison of tho distribution of altos on the basis of 

their ceramic similarity lias boon accomplishod by u clustor analysis 

program (Appondix 1) dovisod by David Adam, Research Ansociato of tho 

Department of Goochronolocy of The University of Arizona. Bralnord-

Robinson figures and the ooofficlento of similarity have boon cluotored 

by this program. 



CHAPTER k 

INTERACTION AND MARRIAOE: TESTS 

Data Colloction and Analysis 

The survey of the Grasshopper region was conducted with the 

basic research design (previously outlined) in mind. Basically the 

survey was concerned with sites of the Late Mogollon period and with 

collecting decorated pottery from the surfaces of those sites. Re

search was structured so that questions of Interaction could be 

attacked through the analysis of ceramic design, principally design 

elements or combinations of eloments. 

Ceramic dosign elements have been utilized in pottery analysis 

in the Southwest for many years (Clarke 193f>) largely as a part of the 

description of types. Elements and element combinations have been 

used in recent work as a means of tracing temporal shifts in major 

design styles (Angleman l?6?j Pomeroy 1962j Wasley 193>9). However, 

the work of Cronin (1962) almost accidentally stumbled across a new 

dimension of design analysis, one which involves aspects of social 

inference. This use of ceramic design was then taken up by Longacre 

in what remains as probably the most successful application to ques

tions of archaeological social inference (Longacre l96Ub),' 

In the Grasshopper survey all of the painted pottery available 

on the surface was collected from most of the sites. Of the sites 

located $$ yielded black-on-white pottery in quantities considered 

70 
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large enough to bo submitted to design analysis. From these $$ sites, 

23 wore originally placed in the category of Late Mogollon 1 (oarly 

Snowflake Black-on-white), 27 were placed in Late Mogollon 2 (late 

Snowflake Black-on-white) and five were placed in Late Mogollon 3 

(Pinedale Black-on-white). The number of black-on-white sherds ana

lyzed numbers around 9000. The design analysis produced 29h cate

gories of elements or element combinations (Appendix 2), and nearly 

11000 total occurrences within these categories. In addition to the 

analysis of the black-on-white sherds an examination of Fourmile 

Polychrome has also been made, Fourmile Polychrome was collected from 

eight sites, five of which also yielded the Pinedale Black-on-white 

and one (a multiple-component site) also produced Snowflake. In addi

tion the previously recorded Fourmile material from the work of 

Griffin (1969) was converted to my coding system, as was a previously 

collected lot of Fourmile Polychrome analyzed by a Grosshopper Field 

School project (Arundale and others 1968). This latter material was 

taken from a site from v/hich I collected further material. These 

separate lots were recorded under different provenience designations. 

The number of Fourmile Polychrome design categories is 2h$ (Appendix 

2) and the total number of design occurrences is nearly 9000, 

The ceramic material was collected from sites within grid 

systems. Although this intrasite provenience control has not been 

used in the present work because of computer storage limitations, it 

is nevertheless available for future analysis. Non-painted pottery 

was collected, but in most cases only sampled. In the case of the 
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large Fourmlle sites even total painted collections would have been 

unworkable and thus these sites were sampled by means of random col

lection based on a grid system. 

The ceramic collections were processed and sorted into stand

ard Southwestern types. The design analysis was then carried out on 

Snowflake Black-on-white, Pinedale Black-on-white, and Fourmile Poly

chrome* 

The classification and recording of design variables is a 

relatively subjective process. In an effort to determine how much 

individual variation might be involved in classification, I had one 

lot of material sorted independently by three different people, two 

of whom had experience in design sorting and one did not. This proved 

to be something of a modified Rorschach test. The number of distinct 

elements and recorded occurrences varied greatly. On the basis of 

this result, I decided that I would classify and record all of the 

design occurrences by myself (with the exception of the two Fourmile 

lots previously worked), so that whatever influences may be operating, 

they would at least be consistent. This has been supported by two 

results. The two lots of material previously recorded by others 

proved to be wildly divergent. In addition, I had recorded two lots 

of material (one Fourmile and one black-on-white) some two months 

before classifying and recording the bulk of the material. Again 

these two lots stood separate from the others after analysis. The 

difference was such as to be attributable to inconsistency in record

ing. There is no question but that using unbounded variables demands 

careful controls in classification. 



73 

In addition to the classification of design elements per sherd, 

the following information was also noted: bowl or jar; location of 

design on sherd (inside or outside); color of paste; nature of the 

black paint (mineral or carbon by inspection). Several other vari

ables were also recorded for rims from approximately 7$% of the col

lections, but the information has not been analyzed to date. All of 

the analysis in this study (and the figures on numbers of sherds, 

categories, and occurrences previously given) is based on body sherd 

data only. 

All of the information recorded for body sherds has been 

placed on computer cards and through the work of Lawrence E. Manire 

(University Computer Center and the Department of Anthropology of the 

University of Arizona) the following data analyses have been made: 

several cross-tabulations of frequencies of design elements, paste, 

and formj calculations of the coefficients of variability for each 

site collection; calculations of Erainerd-Robinson coefficient for 

all combinations of sites within each, ceramic group (black-on-white 

and Fourmile); calculation of the coefficient of similarity between 

all sites within each ceramic group; and two cluster analyses, one 

based on the Brainerd-Robinson and the other on the coefficient of 

similarity. 

Coefficient of Variability and Number of Categories 

The coefficient of variability provides a number from 0 to 1, 

in which 0 indicates all of the cases are evenly distributed in every 

category, while a coefficient of 1 indicates maximum unevenness of 
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distribution in which all cases occur in one category while other 

categories remain blank. (Whallon is incorrect when he asserts that 

maximum unevenness, or homogeneity, is represented by having only one 

category; to the coefficient this is the same as having an equal 

number of cases in several different categories.) 

An examination of the coefficients for the black-on-white 

sites showed no pattern of distribution over either time or space. 

There was no over-all tendency for the coefficient to become either 

higher or lower. However, the interpretation of the coefficients 

became clear when they were compared with the sample sizes on which 

they were based. A scattergram with the coefficients and sample size 

was constructed (based on the total number of elements) and revealed 

an almost perfect positive correlation between the two. The coeffi

cient of variability is directly related to the number of cases it is 

based on in this range of data. In other words, by taking a sample 

of sherds, recording the design elements, figuring the frequencies of 

design elements for that sample, and calculating the coefficient of 

variability, I am able to predict with extreme accuracy the number of 

sherds (or element occurrences) I begin with. In experimenting with 

the behavior of the coefficient, I found that adding to the highest 

category greatly increased the figure, in comparison to little change 

when the same number of cases is added as individual new categories 

with one representation each. This does not invalidate the coeffi

cient as such. It requires that one know the nature of the data being 

examined. With the ceramic data used in this study, for a reason yet 
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unknown, the number of cases in the more frequent categories seems to 

increase out of proportion to new categories as sample size increases. 

The calculation for the data I have is meaningless, and thus none of 

the hypotheses involving this coefficient may be tested. 

The relationship between sample size and the coefficient of 

variability in Leone's work is not clear. However, the number of 

sites is small and may thus be obscuring. He also reports only sherd 

sample size and not the number of element occurrences. Leone also 

employs a somewhat different version of the formula from that which 

I have used. However, if the coefficients based on color category 

are separated from those based on painted design, there is a fairly 

close correspondence between sample and coefficient. On this basis 

a curve determined by sample size follovrs the curve for dependence on 

agriculture nearly as well (one site is an exception) as does the co

efficient curve (social distance). There is also the consideration 

that the coefficients derived from color categories involves small 

numbers of categories and are themselves small, while the larger co

efficients calculated for design elements involve large numbers of 

categories (a difficulty Leone recognizes, 1968a: 119). 

There is also another difficulty with Leone's data and hypoth

esis test which is relevant here, one which has been pointed out by 

Connor (1970). Connor worked with late ceramic material from sites 

near the Hay Hollow valley and found a high coefficient of variability 

as she and Leone predicted (Connor 1968), However, another test 

implication for the general hypothesis of social distance occurred 
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to her. Her reasoning is this: if site3 are increasingly endogamous, 

and at the same time if they are increasingly homogeneous in design 

variability, then an intersite comparison of ceramic material should 

produce a relatively low coefficient. She has found that this is not 

the case. When the material from the late sites is combined (Late 

Mogollon 3) the combined coefficient of variability is approximately 

the same as for each individual site (Connor 1970). (Here the co

efficient is not expected to respond to sample size because the mate

rial is combined from different sites, which is not the same as 

increasing the sample from a single site,) A further test of the 

same basic implication is that the coefficient of combined contempo

raneous samples should decrease in time as the coefficient increases 

over time for individual sites. It would of course be necessary to 

determine that the coefficient be free from sample bias. 

Connor (1970: 9) makos an effort to explain this by reference 

to Whallon's suggestion of "simple intercommunication" between villages 

and by the possibility of increased popularity of certain designs. 

While the social mechanisms implied here are not clear, it is none

theless obvious that the results are contradictory to the hypothesis 

of village isolation. This is an independent confirmation of other 

tests that show villages are becoming more similar through time, 

despite the individual site coefficient of variability. 

It has been suggested that if there is increasing endogamy or 

matrilocality that the number of design elements should decrease 

through time and that the opposite should be true if interaction 
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between villages increases. This is assumption, however, and has not 

been empirically demonstrated. It should also be noted that even if 

there is increasing matrilocality this would suggest constricted 

social units within a village and while the number of design elements 

per social unit might decrease, the number for a largo village with 

several such units might increase. In a situation of increasing en

dogamy it would be expected that the number of design elements per 

village would generally decrease. So with these possible ambiguities 

involved, the figures for the Grasshopper data are as follows: in 

Late Mogollon 1 sites the average ratio of design category to actual 

design occurrences is about ,22j during Late Mogollon 2 the ratio is 

about .22j and in Late Mogollon 3 the ratio of Pinedale Black-on-white 

categories to occurrences is about .27. These figures are calculated 

for collections with over 100 design occurrences. 

Leone (1968a: 16) indicates that Cronin's information shows 

an increase in the number of design elements through time, but an 

examination of Cronin's original data does not confirm this (Cronin 

1962). 

Brainerd-Robinson Coefficient 

The Brainerd-Robinson coefficient (Appendix 1) is a measure 

devised to indicate the degree of similarity between two different 

lots of material on the basis of relative attribute frequency, deter

mined by the differences in percentages of the attribute occurrence. 

The coefficient has a range of 0 to 200 in the direction of increasing 

similarity; that is, the higher the number the greater the similarity. 
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This coofficiont has several inadequacies, but it is the only measure 

of similarity I have boen ablo to uoe for some aspects of the matorlal, 

and it is presented as at least being suggestive. 

Ono of the problems raised in considering the material is the 

degree of continuity betwoen the black-on-white types through time. 

The data on black-on-whito sherds for each site were lumped into the 

three temporal categories and these were then compared against one 

another by using the Brainerd-Robinson technique. 

Table 2 indicates that the early Snowflake Black-on-white and 

the late Snowflake Black-on-white as ceramic groups are highly simi

lar, while each i3 less so with Pinedale Black-on-white, There appears 

to be a clear continuity between the two Snowflake groups and a still 

relatively strong relationship between them and the Pinedale group. 

The internal relationships of the two Snowflake groups is strong, 

with bowls and jars and the two types of paste showing high degrees 

o£ similarity (Table 3)» The continuity of form and paste between 

the two ceramic groups is somewhat less than that over-all, particu

larly within the paste classification (Table 3). No technological 

analysis of paste differences has been made. The classification is 

based on visual differences and may be due to several factors. But 

the figures are still high and do not seem to suggest major differ

ences. 

The relatively high similarity within the black-on-white from 

Snowflake to Pinedale should be contrasted with the relationship 

between contemporaneous lots of Fourmile Polychrome and Pinedale 



Tablo 2, Brainord-Hobinaon cooXTlolonto (bowla nnd jara)» 

Comparloon Coofflclont 

"Early" Snowflako Black-on-whito 

versuo 

"Lnto" Snowflalco Black-on-whito 160 

"Early" Snowflako Black-on-whito 

versus 

Pinodalo Black-on-whito . 130 

"Late" Snowflako Black-on-whito 

versuo 

Plnodalo Black-on-whito II4O 

Tablo 3. "Early" Snowflako Black-on-white versuo "Late" Snowflako 
Black-on-whito, Brainord-Robinson coefficients. 

Jars Bowls Paste "W" Paste 11G" 

150 160 l$h 11*3 
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Black-on-whito. A comparison iu hampered by the two-color voraun 

polychrome characteristics, but converting tho clauatficationa of 

design olemonta into catogoriea no similar as poanlble, it has beon 

found that in oach of two Lato Mogollon 3 sJ.tos the Brainerd-Robinson 

coefficient of the two typeo is about 70. Comparing the Brainord-

Robinson coefficient of the oamo typo botween oitos produces figures 

in the range of 120 and 130 or higher. In other words two typoo 

within the name site are much more different than the same typo be

tween siton. 

From tho analysis of collections from individual Bites there, 

has been found no difference within the Fourmilo group baaed on paate 

differences. There i3 no indication that Fourmile sherds with light 

paste may bo trade shords, while those with dark pasto are local. 

In general, it may be concluded that thero is a strong re

lationship among the three black-on-white groups, as well as an 

internal consistency within each one. 

Although a Brainerd-Robinson coefficient for all individual 

site combinations has been produced, these will not be presented or 

discussed here. Two items only will be noted. The first is that a 

comparison of Brainerd-Robinson with sample size indicates that below 

7$ to 100 element occurrences the Brainerd-Robinson figure tends to 

be related to the number of occurrences, but no relationship between 

the two appears above this number. 

The second thing to be noted is that the Brainerd-Robinson 

coefficients between individual sites of the same time period tend 
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to inorotmo throujjh timo, SI too of tho hnto Mo({ollon 1 poriod cluutcr 

about a nrninord-Robinaon of 100 in relation to orio anotlior. Sitou of 

Lato Moftollon 2 range in relationship to ono onotlior from around 100 

to IhO, and oiton of Lato Mo^ollon 3 havo a Brainord-Robinson rmi({o of 

about 120 to lijO for Pinodalo Dlaolc-on-wbito and from about 120 to 

160 for Fourmilo Polyahromo, 

Coofficiont of Similarity 

Tho coafficiont of similarity (Appondix 1) also produooo a 

site vorsua sito comparison of ceramic similarity, but calculated in 

a much finor way than tho Brainerd-Robinson. In num, tho coefficient 

is based on positive or nocativo deviations from tho moan for oach 

attribute category and it is tho correlation of theoo categories be-

twoon sites which produces tho coofficiont of similarity, Whoro tho 

Brainerd-Robinson coofficiont showB only an absolute difforenco in 

percentages, the coefficient of similarity demonstrates either a 

positive or negativo relationship and operates by ultimate comparison 

to tho variation within the entire universe under consideration. The 

range of the coefficient is from -1,0 to +1,0, 

A scattergram of the relationship of this coefficient to 

sample size indicated that sites with fower than to 100 element 

occurrences tended to cluster around 0, Thi3 and the Brainerd-

Robinson results led me to exclude from consideration sites with 

fewer than 90 element occurrences. This reduces the site count used 

to 32, but removes spurious relationships. 
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Tho question of tho similarity of oiton in different tlma 

porloda in a crucial ono, Cronin'o work lo rolovant horo. On tho 

busts of design analysts of blaek-on-whlto pottory typoa from sites 

within tho Little Colorado area, Cronin states: 

,.,if tho Brninord-Robinson coofflciont of similarity of 
Kiatuthlanna to Snowflako at Chileott 1 wan 137*6, wo 
assumed that tho coofflciont of similarity of Snowflako at 
Chiloott 1 and Snowflako at Chilcott 2 would bo higher, 
ninoo a type should bo cloaor to itsolf than it io to 
anothor type, I3ut such Is not tho case, for generally 
speaking there Is a creator dogroe df similarity (shared 
design olaments) between typoa at ono site (o,g,, Kiatuth-
lanna and Snowflako at Chilcott 1) than batweon dtfforant 
time lovols of ono type (e.g. # Kiatuthlanna at Chilcott 1 
and Kiatuthlanna at Rim Valloy) (Cronin 1962t 108-9). 

Referring to the last statement of Cronin quotod above, Leono 

comments that: 

Among other things this moans that at any site tho typos on 
It have more In common with each other than any typo dooo 
with a member of its liko typo at another alto,.,. The de
gree of similarity can bo oxpressed as a coefficient and this 
chances through time In Cronin's study, Tho coefficient 
Crows larger. This moans that types at sites become increas
ingly homogeneous through time, A.D. 750-900j and mombers of 
any ono type become Increasingly differentiated from ono 
another between sites through time (Leono 1968a: 81), 

Leone's conclusions are not supported by Cronin's data. In 

fact, Cronin's Brainerd-Robinson coefficients show that types at sites 

become increasingly distinct, and that members of any one type remain 

more or loss In the same relationship through time (Cronin 1962, 

Tables 12 and 13). I also calculated coefficients of variability for 

these sites through time *and found that the figures, for whatever 

they are worth, generally decrease through time, not Increase as 

Leone's hypothesis would suggest. 
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Loono gooa on to noto thati 

Cronin's work has shown Implicitly, Tor oxnmplo, bow tho 
numbor of pottory types in tho Southwost has increased 
through tlmo, Sho has takon a microscope to this problem 
and has shown the procoss of differentiation. My own work 
is an attompt to explain why it happens.#. (Loono 1960a: 82). 

Thio implies that pottory types aro becoming site specific 

through time. If I understand thio correctly, not only do Cronin's 

data not support this, but thoro is no suggestion of this in tho 

gonoral ranges of the traditional types through time (Carlson 1961). 

Cronin's gonoral conclusions should also be examined moro 

closely, Thoy are immediately suspect on tho basis of sample size. 

Several of tho important typos are represontod at given sites by only 

17 to 2£> sherds. When those samples are eliminated there are few re

maining for valid comparisons. And while tho oxainplea given in the 

statement quoted above do support the conclusions, countcr-examplos 

can be found. For example, Snowflake compared to Red Mesa at the 

Chilcott 1 site produces a Brainerd-Robinson coefficient of 98, but 

Snowflake cotnpared to itself between Chilcott sites 1 and 2 results 

in a coefficient of 125>, and Red Kesa compared to itsolf at the Chil

cott sites has a coefficient of 107. That is, in this case each 

pottery type is more similar to itself between sites of approximately 

the same time period than between two types at one site. 

In general, the conclusions are in doubt because of question

able sample sizes, the failure to consider the question of spatial 

distance separating sites of the same time period, and the failure 

to consider the relevance of different lengths of time between sites. 



8U 

It is unfortunate that the results are not more solid. This is a very 

important study and should be retested. 

Cronin's analysis is partly hampered by having few contempo

raneous sites, thus making it difficult to Judge temporal trends in 

intersite ceramic similarity. Her evidence definitely does not 

demonstrate increasing site differentiation. Connor (1970) has shown 

that in the Late Kogollon 3 (Pueblo XV) sites above the Mogollon Rim 

the coefficient of variability of pottery design of all sites grouped 

is of the same degree of variability as that of individual sites, thus 

indicating a high degree of site similarity. The material from the 

Grasshopper region supports Connor's results. 

The coefficient of similarity provides another means of view

ing intersite similarity through time. Each site has been compared 

with all other sites in the sample (with greater than 90 element 

occurrences) in terms of the coefficient of similarity, and each com

parison has been recorded for time period and relative grouping of 

correlation. These distributions have been grouped and the result 

is shown in Table U. This table demonstrates increasing site simi

larity through time. This may be seen in the relationships of sites 

to themselves in the positive correlation categories. The ratio of 

high correlations to low correlations of Late Mogollon 1 sites with 

themselves is .31 (6 to 19), that of Late Kogollon 2 sites with them

selves is ,3h (2li to 70), and the Late Mogollon 3 sites show only 

high positive correlations with themselves. All of these relation

ships are among the black-on-white types. 



85 

Table k* Summary of correlation distributions. 

"Early" Snowflake "Late" Snowflake Pinedale 
coefficient of coefficient of coefficient of 
similarity similarity similarity 

Pottery . ,2~,Li .5~#9 ~*5 *2-,Li .5-.9 -• 5 ,2-,h .5-.9 -.5 

"Early" 
Snowflake 

"Late" 
Snowflake 

Pinedale 

19 

30 

k 

2 1 

0 10 

30 

70 

10 

2 1 

2k 0 

0 6 

10 

0 

0 10 

0 6 

19 0 

Tablo 5. Pinedale Black-on-white and Fourmile Polychrome coefficients 
of similarity. 

Site 5 10 9 13 6 56 57 58 

55 33? U-M pd ra TH ££ 53 53 53 

5 .350* .736 ,62k •6U7 .753 .819 .767 .71*3 .803 .755 

10 .201* .6U9 .335* .671 .592 .593* .350* .306% 

9 .316 .763 .551 .368 .381 .200 

13 .652 .832 .78U 

6 

56 .720 .7U1 

57 .790 

58 

•Mpoor sample 
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The Fourmile Polychrome analysis shows a similar 'degree"of 

site similarity among the Late Mogollon 3 sites as that based on 

Pinedale Biaclc-on-white. The Fourmile analysis is, however, compli

cated by what appear to be bad samples. The Fourmile results fall 

into two groups: one group in which all of the sites are highly inter-

correlated and a second group of two sites in which each site is. 

poorly correlated with all other sites. These two sites are charac

terized by one common factor, the analysis of each was done separately 

from all of the others. In one case the analysis of Fourmile was done 

by others previous to this study (see the section on data collection) 
* 

and in the other the analysis of designs was made some months prior 

to the main group. Thus the results of these two collections have 

been discarded. A third site has a mixture of material previously 

recorded and material I classified and recorded. This site is some

what deviant but has been kept in for comparative purposes. 

In general, the sites of the Salt Draw area of Late Mogollon 

3 are very similar to one another based both on Fourmile and Pinedale 

Black-on-white analysis. Unfortunately only three of these sites have 

adequate or satisfactory collections of both Pinedale Black-on-white 

and Fourmile Polychrome. The correlation (or coefficient of simi

larity) figures for these sites, as well as, additional comparisons 

of Fourmile and Pinedale Black-on-white, are shown in Table 5. Site 

10 with the mixed Fourmile sample is included. The Fourmile corre

lations of site 10 with the other sites is consistently low, while 

its Pinedale correlations are consistently high. Site ^ shows a 
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high Pinedale coefficient with the other 3ites, but several of the 

Fourmile coefficients are low. There is no reason to suspect this 

sample. But it is of interest to note that site 9 is the one Late 

Mogollon 3 site which is somewhat removed from the Salt Drav/ plateau. 

All of the Late Mogollon 3 sites are highly interrelated on 

the basis of the Pinedale samples. All of the sites with good Four-

mile samples are also highly interrelated with the exception of the 

one site which is geographically distinct. 

Using Connor's data (1970) of design element distribution of 

Fourmile Polychrome for the late sites above the Mogollon Rim, I 

calculated minimum Brainerd-Robinson coefficients among the sites. 

The term "minimum" is used here because Connor excluded some ranges 

of data from her graphs. Assuming that these excluded percentages of 

design are totally different from one site to another gives the mini

mum Brainerd-Robinson. More than likely they are not totally dif

ferent so that the coefficients are probably j? to 10 points higher 

than the minimum. The minimum Brainerd-Robinson coefficients for 

these three intersite comparisons are 112, 127, and 128. Adding S> 

points to these figures they fall within the lower ranges of Brainerd-

Robinson similarity of the Late Mogollon 3 sites within the Grasshopper 

area. These Brainerd-Robinsons for these late sites in the upper 

Little Colorado also tend to be higher than the earlier sites from 

the same region (based on Cronin's 1962 data) providing the same pat

tern of increasing site similarity through time in this area above 

the Rim as in the Grasshopper region below the Rim. 
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Both Table U and Table £ demonstrate that sites are becoming 

increasingly similar through time during the period of the Late Mogol-
» 

Ion. The same pattern appears to hold for these two areas divided by 

the Mogollon Rim, the Grasshopper region and the upper Little Colorado, 

Interaction as measured by pottery distribution is definitely in

creasing, If the ceramic distribution is a result of the relative 

movements of females, then the pattern is one of increasing female 

dissimination through time. 

An alternative hypothesis for the less degree of site simi

larity within the two earlier periods as opposed to the last is that 

these sites were not occupied contemporaneously within each of the 

two gross time categories. This would skew the degree of site dif

ferentiation compared to the sites of Late Mogollon 3 which are almost 

certainly coeval. This is a possibility, but even if true, it will 
I 

not totally reverse the trends. The ceramic collections from the late 

sites are highly similar and even though the early sites may not be 

as dissimilar as they appear to be, they cannot be seen as even more 

regionally homogeneous than the late ones. 

VThile the degree of contemporaneity of the early sites is a 

field problem for the future, I will allow the argument to rest on 

the general trend of the evidence: indications of a high rate of 

village interaction during Late Mogollon 3, a rate probably greater 

than that of earlier periods. And it might be pointed out that this 

is in spite of the general expectation of increasing endogamy 

associated with the increased village sizes. 
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Cluster Analysts 

The Brainerd-Robinson coefficients and the coefficient of 

similarity figures were each submitted to a cluster analysis. In this 

program sites are grouped in terms of increasing similarity, and each 

cluster at any given level is compared to all other units. In this 

manner a "tree" of relationships is produced (Figs. 12). 

The clustering based on Brainerd-Hobinson displays in a 

general way the same relationships as that based on the coefficients 

of similarity. But the positive-negative features of the coefficient 

of similarity seem to have produced finer discriminations and thus 

the Brainerd-Hobinson clusters have not been analyzed in detail. 

The clusters presented here (Figs, 12) have only the sites 

with samples of greater than 90 element occurrences, and the discus

sion concerns only these sites. 

The tightest cluster is that which contains the Late Mogollon 

3 sites (Figs. 5, 3), the cluster based on Pinedale Black-on-white# 

This clustering again demonstrates the high degree of similarity with

in these late sites as opposed to earlier ones, as has been previously 

discussed. The geographical dimension of this clustering is shown in 

Figure 6, While all of these sites are closely related site 9 stands 

apart from the others. It will be recalled that this site was some

what distinct when comparisons were made on the basis of Fourmile 

Polychrome. 

There are two anomalous sites in this general cluster: sites 

11 and 3k. Site 3h is a difficult site to assess because it is a 
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Figure 6, Cluster lj Late Mogollon 3 sites. 
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multi-component site, ono with both rooms and water control construc

tions. Ceramics from this site include both early and lato Snowflake 

Black-on-whito as woll as largo quantities of Fourmile Polychrome. 

The black-on-white originally appeared to be predominantly of the 

early form and these sherds were separated from the others and used 

for the statistical analyses. There are two possible explanations 

for the close resemblance of this collection with the later Pinedale 

sherds. One explanation is that the first classification wa3 incor

rect and that the black-on-white sherds are not Snowflake but Pinedale 

and thus a part of the Fourmile component. A re-examination of the 

sherd3 gave no support for this. None of the features of these sherds 

allow them to be placed with Pinodale Black-on-white. However, their 

classification as early Snowflake Black-on-white now appears ambituous. 

The second explanation is that there is in fact a strong cultural, 

relationship between this site and the later Pinedale sites. The 

position of this site in more or less the geographic center of the 

Late Hogollon 3 sites is suggestive and the possibility that the 

sherds may be of the later Snowflake form would be favorable. Further 

understanding of this site involves the other anomalous site in the 

Pinedale cluster, site 11. 

Site 11 is also highly correlated with the Late Hogollon 3 

sites in the black-on-white analysis. But this is not a multi-

component site and contains no Fourmile. But it stands out in other 

ways. It is one of the two or three known Late Kogollon 2 sites in 

the southern section of the Salt Draw (Fig. 3), and it is the only 
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one of this time poriod which is located in the flats of tho draw, I 

ouggost "fclint this may bo a site quito lato in the A,D. 1100 to 12J>0 

period and represents tho boginning of tho ronottlemont of tho south

ern Salt Draw oootor aftor tho original abandonment around 1100,. Sito 

3h and sito 11 aro very closo physically and also very closo in their 

coramio similarity, so tho former may also bo ono of the oarly re

settlement sites. Howevor, site 3h appoaro to have boen continuously 

occupied from perhaps A.D. 1200 until 11(00 and the abandonmont of tho 

entire area (and thus tho longest occupied site of the Lato Mogollon 

within tho Grasshopper area), while site 11 was abandonod prior to 

the poriod of the late White Mountain Redv/ares, They also contrast 

in their topographic locations, with site 11 in the flats of the draw 

and 3h on a bench several foot above the draw. Site 3U's position is 

the same as that of the large Late Mogollon 3 sites and it was con

tinuously occupied while the othor possible early resettlement was 

located in the flat of the draw and soon abandoned. Without any 

suggestions being made at the moment it is obvious that this provides 

potential for examination of the Late Mogollon 3 settlement pattern 

in general. 

The cluster analysis of the black-on-white designs falls into 

two major groups (Fig. £), The group on the left ("A") is character

ized by tho cluster of Pinedale Black-on-white sites (Late Mogollon 

3), as well as a number of Late Mogollon 2. If a line is drawn be

tween those sites of the Late Mogollon 2 period which fall into 

cluster group A and those of the same period which fall into cluster 
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group B, a geographic pattern emerges: the formor occur ooufch of this 

lino and tho lattor occur to tho north (Pig, 7). The J ate Mogollon 2 

sites of G^oup A thus tend to bo clone to tho large late oito3 

spatially as woll as in coramic clustering. Comparing tho sitoa of 

Lato Mogollon 2 one by ono with those of Lato Mogollon 3, those in 

group A aro almost totally positively correlated with tho later croup 

whilo those of croup B are, site by site, negatively correlated with 

the late sites. An illustration of this is given in Table 6, in which 

tho correlations of two Late Mogollon 2 sites with Late Mogollon 3 

sites are compared. Sites $0 and $$ are spatially very close but thoy 

fall into different major clusters, $$ into group A and £0 into group 

B. 

The Late Kogollon 1 sites generally belong to cluster group 

B, When the relationships of these Late Mogollon 1 sites are examined 

it is found that they relate most strongly to one another or to Late 

Mogollon 2 sites north of the line (Figs, 8 and 9), Comparing indi

vidually the early pithouse villages in the southern section of the 

draw with sites with which they correlate the highest, indicates that 

the first or second highest correlation of each one of these sites is 

with one of the Late Mogollon 2 masonry sites to the north. This 

nearly microscopic analysis has again (as in the case of the intruding 

Late Mogollon 2 sites in the south) produced an unexpected result, 
i 

It was previously postulated on the basis of settlement pattern that 

the early sites in the southern part of the draw were abandoned around"' 

A.D. 1100, and that these populations moved north. The ceramic design 
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Tublo 6. Crnnporioon of alto «»0 (group J3) and alto $$ (Group A) with 
IMo MoptolXon 3 fittom ooafTlolont of oimi.lnvl.ty. 

Lnto Monollon 3 Siton Slto SO Slto $$ 

$ ••,6(30 •3hP. 

6 -.699 .170 

9 ~.1|19 .311* 

10 -,l|?l •3ili 

13 -,6«jO .333 

(11) -.706 .397 

(314) -,U97 ,tih7 
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Figure 8. Cluster 2.—Solid line represents coefficient of similarity 
of ,$ or above, while dashed line represents coefficient 
below ,f>. 



Figure 9• Cluster 3« 
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analysis not only supports thin but seems to actually tie together 

the sites of the relocated villages with those of the abandoned vil

lages. 

An alternative hypothesis for this cluster pattern is that 

these sites are all contemporaneous and are part of interacting 

spheres. The northern and southern groups would then probably be 

functionally distinct. While this possibility may not be summarily 

discarded, the present (but admittedly poor) understanding of ceramic 

dating in the area does not lend support. Whatever the explanation, 

the potential for future research with those groups of sites is Indeed 

great. 

Essentially five clusters of sites have been produced with the 

black-on-white ceramic collections. Cluster the Late Mogollon 2 

s,ite3 south of the line (Fig, £), does not form as tight a cluster as 

most of the other sites, but they do have several features in common 

which allow the cluster definition. 

The similarity relationships between the clusters may be sum

marized as follows. The Late Mogollon 1 sites in the southern por

tion of the draw are related to one another, but generally form parts 

of two clusters centered on Late Mogollon 2 sites to the north. None 

of these early black-on-white sites ties into clusters I; and 5 of the 

Late Mogollon 2 sites. Clusters 2 and 3 (Figs. 8 and 9) are in turn 

related to cluster h (Fig. 10) a Late Mogollon 2 group centering on 

Cibecue sites. And finally, cluster 5 (Fig, 11) turns out to be least 

related to the Late Mogollon 1 sites and to be more closely related 
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Figure 10. Cluster U 
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to cluster U than to any other Late Mogollon 2 groupings. Cluster 5 

is of course also the Late Mogollon 2 group which is related to the 

Pinedale-Fourmile sites of Late Mogollon 3 (cluster 1). 

Is this series of cluster relationships a temporal sequence? 

Or do these relationships combine temporal, functional and inter

actional variables? I do not know the answer. The cluster analysis 

has performed some of the functions of a seriation, and a seriation 

thus produced would often be interpreted in temporal terms. But given 

the work of Deetz and Dethlefsen (196£j also see Clarke 1968: 1*57-63) 

this interpretation may no longer be easily made. It remains one of 

several hypotheses. 

The relationship of the Late Mogollon 1 sites to clusters 2 

and 3 is probably a temporal one, but one based on a possible direct 

settlement continuity. The relationship of cluster $ with the sites 

of Late Mogollon 3 is probably also temporal. However, the relation

ships between clusters 2, 3, U, and $ may be seen as synchronically 

interactional as easily as temporal. In terms of the hypothesis of 

marriage and female distribution, it may be argued that each of these 

clusters represents a marriage network of female exchange, while the 

relationships between clusters are based on much less intensive female 

exchange. 

YJhether clusters 2, 3, U, and £ are contemporaneous or not, 

it appears that cluster 5 forms the populational core for the develop

ment of the late pueblos within the Salt Draw area. If the other Late 

Mogollon 2 sites are contemporaneous they appear to have contributed 
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their populations to largo pueblos elsewhere, possibly both along the 

Cibecue and in Oak Creek valley. 

There are other hypotheses to account for the cluster rela

tionships. The clusters may be composed of segmented colonies. This 

of course could also be the basis of interactional relationship in

volving female exchange and possibly ceremonial bonds. Such a 

network has been observed between modern Maya communities which have 

divided (Saler 1962) and has been postulated as a model for early 

Maya development (Dumond 1961). 

The size of marriage networks has been noted as a variable to 

be examined in the testing of alternative hypotheses of interaction. 

Measuring these networks is diffivult for two reasons: the first is 

the question of the contemporaneity of sites, and the second is the 

problem of not controlling the relevant site universe. Thus any 

boundaries must be seen as tentative. All of this assumes that the 

variable being measured is in fact female distribution. 

Given these qualifications and assumptions some simple com

parisons can be made. The sites of Late Mogollon 1 cannot be assigned 

in general to spheres within themselves. They tend to tie into 

northern, and probably later, clusters. This indicates that the ties 

among these early sites are tenuous. Distinct clusters emerge in 

Late Kogollon 2. By Late Kogollon 3 the sites all cluster highly, 

forming in effect one cluster only. Although site 9 has been men

tioned as somewhat apart, this is only relative. Compared to the 

clusters in general, it woo is highly integrated. Because of its 
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geographic position it may participate somewhat less in the exchange 

of women (if this is the interactional mechanism) than do the sites 

of the Salt Draw plateau with each other. The amount of area covered 

by this group of large late sites is greater than that of any of the 

earlier clusters. And relative to population size the interaction 

network of the Late Mogollon 3 sites is enormously greater than those 

of previous periods. 

The Fourmile Polychrome cluster analysis shows a very similar 

pattern to that based on Pinedale Black-on-white (Fig. 12), All of 

the sites cluster highly, with the exception of those with demon

strably bad samples. 

Discussion of Test Results 

The data used in the study have not proved amenable to analy

sis by the coefficient of variability, and thus the test implications 

depending on this measure have remained only implications. However, 

the number of element categories, the measures of site similarity, 

and the indications of interactional spheres have all supported the 

hypothesis of increased village interaction. If the ceramic distri

butions behind these analyses are the result of the post-marital 

movements of the ceramists, and if the ceramists were female, it may 

be argued that the marriage networks and the exchange of women in

creased significantly from A,D, 1000 through the 1300's in the Grass

hopper region. Re-examination of data from the Little Colorado 

region indicates that the same process was occurring north of the 

Mogollon Rim as well as south. 
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I believo that statistical difficulties with the coofficient 

of variability, as well as the problem of interpreting its results 

in behavioral terms, have tended in previous research to obscure these 

trends. 

If it may be assumed that this has been a successful demon

stration of one facet of social relationships, it is probably that 

this is only one dimension of a much more extensive network* The 

diachronic changes in the total social network that I am suggesting 

may perhaps be illustrated by synchronic differences in the ethno

graphy of India, Villages in the north of India are generally 

exogamous, in fact often up to ten miles distant. Marriages in the 

south of India tend to take place within the village or the immediate 

neighborhood of the village. While there is no one simple explana

tion for this, examination of the two areas indicates that the village 

in each is set within a latticework of slightly differing social and 

economic emphases, despite apparent general similarity. Contrasted 

with the villages of the north, the villages of southern India are 

characterized by a caste structure with less occupational association, 

more economic independence, more emphasis on the importance of women 

in labor, kinship systems which emphasize consolidation and not ex

tension, little pastoralism, little occupational interdependence be

tween villages and a lack of status distinction between villages 

(Banerjee 1966; Berreman 1962j Fukutaki and others 196Uj Gould 1961$ 

Karve 19S»3j Lewis 196f>: 309-20; Opler 1956j Rowe I960; Valunjkar 1966). 
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The diachronic changes in tho Grasshopper area certainly wore 

not as extensive as the Indian synchronic differences, but I suggest 

that tho general tronda may be very olmilar in terms of the fluctu

ations of marriage within tht> total socio-economic network. 



CHAPTER $ 

INTERACTION: THE TRADE HYPOTHESIS 

Diocuuoion 

Tho analyuis in the previous chapters has assumed that tho 

ceramics atudiod wore locally made. In the lack of dlrcct evidence 

to support this assumption, I would like to examine the ceramic dis

tributions in terms of a model in which the pottery is moved, not 

its producers, Tho general hypothesis of interaction remains; the 

problem becomes what aspect of interaction is being measured. 

Three aspects are involved in the problem of trade: the 

nature of things traded, the reasons for trado, and tho mechanisms 

of trade. All of these factors are obviously interrelated in a man

ner that deserves more attention than will be given here. 

Trade in material goods may involve anything from exotics to 

basic food items necessary for survival. Most of the discussions of 

prehistoric trade pottery in the Southwest have managed to avoid the 

question of what was being traded, the pottery, material in the 

pottery, or both. 

Demand for ceremonial, "luxury," or conspicuous consumption 

goods often accounts for extensive trading networks, although not 

necessarily for great volume. Trade motivated by economic survival 

or stability may involve tools or raw materials for subsistence 

103 
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t.oohnolofjy, or may involvo food itoolf arising from regional lntor-

depondonco based on differential acooso to natural rosourcoa or 

differential production# 

Moohanisms of exchango rolovant to the probloma hero involve 

reciprocity and redistribution (Polanyl I960: 9; Sahlina 196£)» Tho 

mechanisms of trado will not bo doalt with hero. Nono of the hypoth

eses or tests really boar on thin topic, but it is one which dosarves 

a Rood doal moro attention in Southwestern archaeology. I think it 

important only to point out that ovon relatively simple economic mech

anisms of distribution may involvo large quantities of Roods (Horo-

kovits 19f>2: 157 J Sahlins 1965*). I suspect that market places are 

probably moro related to the size of a distribution network and to 

the amount of economic specialization than to the relative amounts 

of goods moving within the system. 

Regarding trade in the Southwest, Spicer comments: 

The trade goods wore rarely food or basic tools, but rather 
luxury and ceremonial items,,.. Rather than a regularized 
system of exchange of good products and handicrafts, trading 
was a small-scale and rather sporadic enterprise (Spicer 
1 9 6 2 :  9 ) .  

There are ethnographic and ethnohistoric accounts which con

test this statement, but the problem may be one of lack of quantifi

cation. It is probably difficult to judge superficially the degree 

of economic dependence. There is evidence of a good deal of trading 

activity in the Southwest, but its economic importance is open to 

question. Nonetheless, I believe Spicer's generalization requires 

further attention. 
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A vacant pnpor by Ford (196?) Indicates vory oxtonuivo trado 

botwoon tha Eastern Pueblos and tho pooplo of tho Plains, trado In

volving many basic food itoms. Parsona (192JJ: 16) implioo that 

trading bstwaon Jomoz and othor puobloo, as well as with NnvajoH and 

Apaohos was froquent. Many itomo woro involvod, including such food

stuffs a3 melons, wheat, and corn. Parsons (1936: 2h-$) also montions 

tho trading of many food itoius into Taos, Uobbins, Harrington, and 

Froiro-Marroco note (1916: 97): 

...tho Towa carried on a considerable trndo with the Comanche, 
bartering corn, cornmoal, and wheat bread for preparod 
buffalo hides. Sometimes tho Towa visited tho Comanche 
country, sometimes tho Comanche brought hides to Santa Clara, 
which thus became a depot for the trade in woolen goods and 
buffalo hides between tho Hopi and Comanche. 

Lange reports that the people of Cochiti traded bread and cornmeal 

for horsos and buffalo hides (Lango 1963: lf?2), Accounts of Hopi 

trade indicate that food items were important part of an exchange net

work extending in virtually every direction (Beaglehole 1937: 81-6). 

But oven Beaglehole's detailod account of Hopi "economic life" is 

very unsatisfactory in providing an understanding of economic de

pendence. He does comment that: 

By a system of intricate inter-tribal trading they /the Hopi7 
managed to maintain a key position in the chain, obtaining 
all that was necessary to supplement deficiencies in their 
own economy.... The ability to indulge in large-scale inter
tribal trade acted in turn as a stimulus to the increased 
production of corn and woven goods. Little of this trade 
was systematically organized. It depended mainly on ir
regular trading expeditions and the continuance of friendly 
relations with surrounding peoples. It is likely, hoviever, 
that over a number of years the volume of trade exchange 
was considerable (Beaglehole 1937: 86). 
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Gifts of food and tho distribution of food as a part of core-

monies may also be important economically (Beagloholo 1937: GO), 

Herskovits (19S>2: 170) mentions that tho effect of ceremonial exchange 

on the distribution of basic goods is generally poorly know. This 

type of economic circulation could have been of considerable sig

nificance within a regional village network in tho Grasshopper region, 

Aberle (191*8: 17) postulates that a system of social obliga

tions functioned to distribute food in crisis situations prehistori-

cally, and Zubrow (1969) believes that such mechanisms served to 

support even excess non-Indian populations during historic periods 

of stress. 

The question of economically Important trade during the pre

historic period seems to have received little attention from 

archaeologists. Only exotic items such as shells, macaws, and rare 

minerals are commonly mentioned (Colton 19ljl). On the basis of large 

quantities of what appeared to be non-locally made pottery at Pecos, 

Kidder (1936: xxiii) mentions the possibility of relatively extensive 

trade, the nature of which Is uncertain. 

All in all, the nature of subsistence trade prehistorically 

and ethnohistorically in the Southwest is unclear. But mechanisms 

for handling significant amounts of goods on both the local and the 

regional level seem to have been present. And the evidence that food 

itself, not just exotics, was frequently involved in trade is clear. 

If the pottery of the Grasshopper region was involved in 

trading systems, I would argue that the very quantities indicate 
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economic significance. This does not mean that the pots themselves 

vrere necessarily important but that they wore items in what became a 

large scale exchange network. They may have been traded directly; 

their exchange may have been a function of what they contained; they 

may have been ceremonial counterparts of exchange relationships; or 

their distribution may have resulted from all three of these factors, 

Whatever the case, I believe that their distribution may be used as 

a measure of village interaction at the very least, and as a possible 

indicator of significant economic interaction at best, in both cases 

assuming their involvement in some exchange situation. 

Using pottery as indicators of exchange systems, Hands (19&7) 

has developed two models for such systems in reference to Maya eco

nomic and ceremonial networks. Ho refers to these as outviard and 

inward-looking models. The latter involves more or less closed 

systems of economic activity focusing on ceremonial centers. The 

former involves non-geographically focused economic activity, and thus 

no clusterings of ceramic distributions. These models are similar to 

those developed by geographers in analyzing market economies (Bos 

1965: 18). 

Examination of Trade Hypothesis 

There is no attempt here to test any trade hypotheses with 

the Grasshopper materials. Rather I am returning to the results of 

the marriage tests and simply examining the distributions in the 

light of this alternate set of assumptions. 
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The ceramics of Late Mogollon 1 sites tend to be very distinct 

from one another in their design attributes. If trade was responsible 

for the distributions, it would seem to have been highly structured, 

with each village drawing from a different source and with little 

local distribution. In general, a model of local production would be 

more efficient in accommodating these results. 

The clusters of Late Mogollon 2 suggest inward-looking systems 

of exchange. It should be noted that there are possible "ceremonial 

centers" within two of the four clusters (Fig. 3). These sites stand 

out in this period for having walled plazas, features which may have 

involved community functions. 

The sites of Late Mogollon 3 are very similar, permitting the 

inference of very intensive trade within an exchange model. By A.D. 

1325 it is possible that a system of regional exchange and economic 

reinforcement may have centered on the area of the Mogollon Rim. Such 

a system could have capitalized on climatic vagaries and differences 

in natural resources for the economic success of the total population. 

The interdependent region proposed here conforms in outline with the 

primary dispersion area of Fourmile Polychrome (Carlson l?6l). 

A technological analysis of the pottery from the site of 

Grasshopper by Raymond Rogers has indicated that Fourmile Polychrome 

might be foreign while Pinedale Black-on-white might have been locally 

made. The comparative similarities of the Fourmile and Pinedale 

collections from the other sites within the area somewhat confound 

this (Figs. 5 and 12). However, the technological results are only 
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preliminary, and a final discussion of these particular questions 

should await work in this area as well as more detailed analyses of 

the ceramic collections from the Grasshopper Ruin. 



CHAPTER 6 

IMPLICATIONS OF INTERACTION: ABANDONMENT 

The Mogollon abandonment of the Grasshopper region took place 

around A.D. lUOO. The process of abandonment, the duration of abandon

ment, and the numbers of people and types of groups are all undeter

mined. Evidence on this general problem in the Southwest is slim. One 

of the best archaeological indications of the nature of migration in 

the Southwest is in Dean's work at Betatakin and Kiet Siel (1967)• The 

information from these two sites refers to in-migration: Betatakin 

appears to have been settled by a single large social group with pre

planned movingj Kiet Siel appears to have been haphazardly settled by 

a number of small independent groups. He suggests that the abandonment 

followed the same pattern, the people of Betatakin leaving in an 

orderly fashion as a group, while those of Kiet Siel moving out at 

various times as independent groups (Dean 1967s 6£6). 

The intravillage and intervillage integration and interaction 

that I propose for the Grasshopper region implies that abandonment 

probably involved major social groups and that it was quite rapid. An 

economically interdependent network could not stand to lose many of 

its members before the total system would collapse, as historical ex

amples attest (Lowenthal and Comitas 1962: 20li). There is also the 

aspect of'ceremonial interdependence in which the loss of segments of 

esoteric knowledge or of roles traditionally held by certain groups 

115 
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would precipitate an ideological crisis. This is a problem evident in 

puebloan factionalism (Dozier 1966: 179)* And under conditions of 

environmental stress areas may be abandoned at a very rapid rate even 

when households are relatively independent (Norling 1961: 239)• 

Titiev (19UU: 99) indicates that the breakup of pueblos may 

have been due to clan-based factionalism, as occurred in the split of 

Old Oraibi, I doubt this but X think that the Oraibi breakdown proba

bly provides insight into mechanisms of abandonment. Titiev argues 

that the matrilineal clan system provides fissionable lines within the 

village structure. Fox (1967) also posits that the importance of the 

mother-child relationship in matrilineal pueblo society makes these 

systems much more amenable to fission than matrilincal organizations in 

which the brother-sister tie is very important. 

Are these exceptions to the generalizations about matricentered 

fission made earlier in the present paper? I think not. Fox is not 

referring to the founding of new communities or to village separation 

but rather to the setting up of new households or the beginning of new 

localized lineages. And in the case of Old Oraibi, I think it is evi

dent that the breakdown is not due to clan lines per se. Old Oraibi 

did manage to last for a few years without coming apart at the seams, 

but more important than this is the form the village division did take. 

The division did not follow clan lines at all, but was related to cere

monial relationships and other social connections (Titiev 19UU: 88-9, 

93). The split followed household lines and was primarily related to 

the dominant allegiance of either the husband or wife to one or the 

other of the factions' leaders. This all the more emphasizes Fox's 
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characterization of the household as the basic unit of the Hopi (Fox 

1967: 3£)« Other pueblos without lineage or clan divisions have also 

suffered from serious factionalism (Dozier 1966), The point is that 

these societies are not highly centralized and any basis of subgrouping 

will provide lines of division when pressure is applied to them, whether 

that pressure is environmental or "acculturational." 

I would postulate that the breakup of the large Late Kogo11on 

pueblos (assuming that they did not move en masse) was very similar to 

that of Old Oraibi. It was not due to factionalism or kinship divi

sions, but these figured in the process of division once environmental 

stress had begun to force some means of readaptation. The decisions 

were probably ultimately those of households, but made in terms of 

ceremonial and social ties. 

The reasons for abandonment are undoubtedly related to climate. 

Jett has recently (196U) argued against this, largely by attacking the 

Great Drought hypothesis and calling on the evidence that not all aban

donment is associated with it. He manages to overlook the cumulative 

effects of environmental change and the nature of social institutions 

while reviving the threat of Apache huns practicing guerilla warfare. 

Despite Jett, there is ample evidence that peoples at all levels of 

11 socio-cultural integration" may respond to drought or other environ

mental deterioration by migration (Bose 1963; Geiser 1967: 172; 

Jenkins 19U0: U8j Lowenthal and Comitas 1962: 20$; Keggitt 19f>6: 282; 

Schwartz 1968; Taeuber 1966; Valunjkar 1966). 

Small scale movements relating to fluctuations in climate have 

been well demonstrated archaeologically by Schoenwetter and Dittert 
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(1968), And there is historic evidence in the Grasshopper region it

self for the abandonment of farm sites by Apaches during periods of 

drought (Goodwin 19^2: 15>5>). 

But total abandonment of major regions is not small scale popu

lation fluXo The hypothesis of increasing interaction which has been 

presented in the present study would suggest an explanation for major 

abandonment along the lines of Schoenwetter and Dittert's discussion of 

Anasazi migrations: 

Once established, the cultural patterns consistent with com
munal village existence became as much a part of Anasazi 
culture as the agriculture that supported sedentarism. When 
subsequent environmental fluctuations occurred, it was this 
new cultural system that had to be reconciled with environ
mental imperatives (Schoenwetter and Dittert 1968: 60), 

They suggest that movement was one such means of reconciliation. 

As I have contended, intravillage and intervillage interre

lationships and integration, social and economic, allowed both the 

survival and the increasing populations characteristic of the Late 

Mogol-lon. But I believe that the system which allowed success in the 

short-run was insufficient for local success in the long-run. Environ

mental conditions did not improve and the population that temporary 

success brought also became a significant factor. The social mechanisms 

that had originally been successful adaptations viere not adequate for 

the renewed crisis, Zubrow (1969: £8) has found that climatic change 

may not be significant for a population unless that population is near 

its carrying capacity. The social and technological (?) changes of the 

11th and 12th centuries were responses to such an interaction between 

environment and population and as such they effectively increased their 
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exploitation power and thus the carrying capacity. However the carry

ing capacity was again approached, the environment was not improving, 
* 

and new-adaptations were demanded. 

The system had five possibilities for adaptation. Dumond notes 

three of those for groups in general facing population pressure and 

declining agricultural production (1 ?6j>: 319)i new technological 

methods may be developed, population may be limited, and the people may 

accept a deteriorating existence. A fourth possibility is social 

change which allows more effective environmental exploitation, and a 

fifth is migration. 

Technological response is of course common. Limiting popu

lation by moans of abortion under conditions of agricultural diffi

culty has occurred (Nakane 1967: 51), but it is probably one of the 

last resorts. Deteriorating existence probably means some form of 

"devolution" and appears to be a rare phenomenon. 

Within the Grasshopper area it is questionable that significant 

technological change was possible. Some efforts at water control had 

been made, but much more drastic water storage and irrigation proce

dures would probably have been necessitated. It is possible that in

tensive cultivation and large scale irrigation along major streams 

within the Mogollon area would have been able to support the population, 

"EuE ̂irofiafely^with the requisite of much more complex social organiza

tion than was then in existence. Had the populations been forced to 

remain in this area I suspect that, given time, these social and tech

nological. systems would have developed. But they were not forced to 

remain. Migration was an adequate alternative. Both the social and 
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technological systems would have had to undergo long term intercon

nected changes for survival, and migration probably-formed the path of 

least resistance. 

The reason for total abandonment has boon suggested previously: 

the social system depended for ita survival on economic interdependence. 

And the threat of ceremonial debilitation may have been a major factor 

in the decisionmaking of the individuals involved. 

Returning to general population dynamics, it is postulated that 

the larger the community the less out-migration there is (Geiser 196?: 

172), There is also a factor in individual migration known as the 

axiom of cumulative inertia: the longer an individual remains in a 

given place, the less the probability that he will leave it (Meyers, 

McGinnis, and Masnick 1967: 122). If I may generalize to populations, 

it is probable that major pressure must build up before large and es

tablished populations will move, but when they are affected, it involves 

the total community. As biologists have pointed out, jr.ost change comes 

from an attempt to maintain the status quo. 

Given the general propositions presented here, it would also 

be expected that area3 not necessarily be abandoned coevally. Aban

donment would be a function of the particular adaptational history of a 

region, depending on local population growth and times of climax. Re

ferring to one area as being more or less struck by drought says very 

little unless the other relevant factors are known, such as population. 

This says simply that in the conditions of the Southwest areas which 

were abandoned earlier had reached carrying capacity earlier. 
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Returning to Schoenwetter tind Dlttert'n position on nbandonmont, 

I bollovQ that the interaction hypothesis adds substantially to tho 

explanation, And while I havo agreed with their General otatoment, 1 

would liko at tho aamo tlmo to tako issue with thoir viow of tho nature 

of change and tho moaning of adaptation. Thoy make tho following 

statements: 

Commitment to sedontary life wag, Indeed, ao complote that 
unde.r tho pressure of locally variable environmental fluctu
ations affecting its economic base, Anaoazi peoples moved to 
now locales rather than reestablish tho more pructical pattern 
of sami-nomadic feathering (I960: 

Under environmental stress the people moved rather than change 
to an economic pattern more consistent with prevailing environ
mental conditions (19653: 60). 

In our view, the history of Anasaai culture change represents 
a sequenco of changes in emphasis, controlled in large part by -
the historical accidents of environmental fluctuation acting 
upon established culturally-defined imperatives. We see no 
evidence that the changes might reasonably be explained as 
adaptations for biological or cultural survival (1?60: 6o)« 

l'n the face of excellent data on the adaptation of social 

systems Schoenwettor and Dittert still reject the concept of "cultural" 

adaptation because somehow, seen from hindsight, the peoples of this 

area could have survived by hunting and gathering while agriculture was 

eventually unsuccessful. This implies that there is no such thing as 

adaptation or evolution in general because in the long-run every popu

lation would have lost out if its ultimate progenitors had had the 

sense to remain non-adapting amino acids in the primordial waters. In 

a more practical vein it also implies that agriculture was or could 

have been an on-again, off-again practice, one adopted overnight. The 
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ovidonco is of courso that plants woro cultivated for a very long 

period before thoy booame economically dominant, 

Schoonwottor and Dittort'o viow overlooks several things. 

Systems adapt from thoir prooont stato, not from some state which ex

isted under previous conditions, iSocial systems are limited in their 

options for change, just as genetic systems are. Perhaps thoir comment 

on the dovolopmont of Anasa&i agriculture is instructive: "About A.D. 1 

«*• some groups began to place more emphasis on the subsistence value 

of cultigens, as a result of influences from the Mogollon"(Schoenwetter 

and Dittert I960: £?). If the emphasis on cultivation was originally 

motivated by fashion, it is reasonable, I suppose, that further develop

ments should also be in the realm of fashion. Houovor, I am unable to 

reconcile this view with thoir discussions of migration and the main

tenance of social systems and other excellont points in their paper. 

Because the early populations did not continue their hunting-

gathering which presumably would have allowed them to survive in the 

areas in question is not an argument against adaptation. The popula

tions reached much higher numbers—also a measure of biological success— 

than would have occurred on an extraction base. And the populations 

did not fail as populationsj they did not become extinct. Rather they 

migrated, a common animal response under stress conditions, which as

sured their survival as well as their large numbers. I know of few 

people who argue that the abandonment and migrations were accompanied 

by population decline. 
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And to ontor into blatant spoculation, I nuggont that whllo tho 

abandonment of such aroas was in a uanao a loonl fniluro, it wan only 

one phnso in tho progressiva adaptation to tho £3outhvjoat as a total 

rogion. Uivon enough timo, ma,1or tochnological and social chnngos would 

havo occurred along tho largo river systoins of tho Southwest, culmina

ting in state sooioties. Then in homesteading fashion, backed by the 

states, populations would have again spread into marginal areas ouch us 
» , 

tho Cibecue valloy. Tho Spanish, and perhaps Athabascans, saw to it 

that this remain speculation. 



CHAPTER 7 

CONCLUSION 

Tho Grasshopper roglon, south of Motfollon IHm, was tho scone oi' 

oonaidorablo human activity from A.D, 1000 until around ll|00. Thore 

waa a rapid population build-up in tho last 200 yonra of thio poriod 

followed by abandonment. Two hypotheses regarding tho naturo of social 

ohange durine this poriod havo rocoivod preliminary testing in tho 

present paper. Ono hypothosl3 postulatoa greater oocial and economic 

indopondenco between villages at the end of thio period compared to 

that at the beginning. The other hypothesis postulates the reverse. 

Tho hypothesis of increasing social and economic village inter

dependence from A.D. 1000 until just prior to abandonment has boen sup

ported by most of the tests, tests based on the design analysis of 

ceramic collections. The interaction seems to have been a function of 

the intersection of environmental and populational variables operating 

on tho human groups within this region. An early episode in the feed

back relationship between population and social organization leading 

to complex social systems and increased biological success appears to 

be reflected here. "Early" is used here in an evolutionary and not a 

temporal sense. Temporally, this is only one of the latest- in a long 

series of adaptive episodes involving the fundamental variables of 

population, environment, and social organization: the history of animal 

evolution. 

12U 
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The intoraction hypothouio provides otio general explanatory 

scheme for what mu3t romain two of tho most interesting aspects of 

Southwestern prehistory, the nucleatlon and tho abandonment# 

I havo questioned Leone's interpretation of Mogollon adaptation 

and of the naturo of "neolithic" economy in tho Southwest, but I havo 

not questioned his basic hypothesis. If anything, I suspect that tho 

relationship botwoon social distanco and economic independence that ho 

has hypothesized is probably well supported by Mogollon history, but 

this has not boon directly tested, 

A tontative step toward the definition of prehistoric Mogollon 

communities ha3 boon made hero. This is of course a measure of a 

single dimension, that which is accountable for ceramic distributions, 

but I trust that other dimensions will be delimited by future research. 

The community as a set of human relations and as a dynamic part of an 

ecosystem can be defined archaeologically. 

Archaeology as a science demands the careful consideration of 

the deductive consequencos of its hypotheses, constant monitoring of 

its assumptions, frequent retesting of worthwhile hypotheses, and the 

continual production of new hypotheses. Those are requisites for 

scientific adaptation, differential fertility of ideas. 



APPENDIX 1 

QUANTIFICATION TECHNIQUES EMPLOYED IN THE ANALYSIS 

The formula used for the coefficient of variability is the 

following: 

2 (2c - p) 
C « ; r- - 1 

p (n - 1) 

where 

V c - summation of values of categories on a cumulative 
% chart 

p «= 100. 

n ° number of categories. 

This is taken from Plog (.1968: 71) with the correction of a typograph

ical error: Plog's formula has omitted the "-1." 

The Drainerd-Robinson coefficient (Robinson 1951) is based on 

the differences between pairs of percentages of two series. The cumu

lative difference is subtracted from 200jWith 200 thus showing absolute 

similarity and 0 showing complete dissimilarity. 

The coefficient of similarity is a Pearson Product-moment 

correlation between samples. The data used are percentages, expressed 

as departures from the expected values for each variable. The co

efficients provide the basis for the clustering,, 
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APPENDIX 2 

DESIGN ELEMENTS USED IN ANALYSIS 

The design elements or combinations of elements illustrated 

in Figures 13 and lit have been defined from the ceramic material 

analyzed for the present study. 
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Figure 13. Black-on-white design elements. 
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Figure 13. Black-on-white design elements—continvied. 
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Figure 13. Black-on-white design elements—continued. 
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