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ABSTRACT 

Little attention has been paid to date in archaeology to 

abstracting behavioral patterns from the archaeological assemblage in 

order to partially reconstruct the anthropology of former populations. 

Recent work in the areas of technology and spatial distributions has 

established a basis for working in the direction of discovering be

havior patterns in ceramic and lithic assemblages. 

This study has attempted to utilize the established knowledge 

of lithic technology along with information on the presence or absence 

of lithics on the site, the locational and typological patterning of 

the debris, architecture, ground stone and terrain, the numerical 

quantities of archaeological remains and the microenvironmental 

surroundings as input for obtaining hypotheses concerning behavioral 

patterns. These hypotheses are derived by using the concept of cul

turally meaningful spatial clusters. The data used were drawn from the 

lithic debitage from eight Saladoan sites in Central Arizona known as 

the Miami Wash Project. From this material it was possible not only to 

establish intersite patterns but also to hypothesize several behavior 

patterns which may distinguish the Salado from other cultures. A 

rigorous application of this theoretical approach to actual site data 

has not been made previously. This study's most significant contribu

tion demonstrates that the archaeologist can use archaeological data to 

discover culturally determined behavior patterns. 

ix 



CHAPTER 1 

INTRODUCTION 

The internal structure of a site, the spatial distribution within 

it of archaeological remains both artifactual and non-artifactual, re

flects in part the systemic structure of the culture that produced them 

and the artifacts should correspond to the spatial distributions of the 

activities in which they were used or discarded. Recent work in the 

areas of technology and spatial distributions (Binford 1968, Crabtree 

1972, Gould, Koster and Sontz 1971, J. Lischka 1972, Schiffer 1973, 

Wilmsen 1970) has substantiated this statement. Using this as a basic 

assumption, the lithic assemblages from eight sites in Central Arizona 

were analyzed in an attempt to reconstruct part of their systemic struc

ture, in particular, the culturally determined behavior patterns of the 

former inhabitants. 

Typological analysis of the artifacts themselves and plottings 

on site maps of artifact combinations produced clusters explainable in 

terms of behavior on an intrasite level. Intersite comparison of these 

clusters led to the discovery of the consistency of the types of clus

ters and their placement from site to site. Consequently hypotheses 

were formed to explain the clusters' meanings in terms of the systemic 

structure. The results involve statements concerning the cultural 

traits of an archaeological phenomenon known as the Salado culture. 

1 
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Background Information 

The questions of who were the Salado, where did they come from 

and where did they go are three which have never been answered satis

factorily. Basically their history begins in the Tonto Basin about 

A.D. 1050 when cobble houses and later (A.D. 1250) a ceramic series 

known as the Gila Polychrome series appears. Schroeder (19^0) and 

Gladwin and Gladwin (1935) believe that these people came from the area 

of the Little Colorado. Haury (19^5, p. 205) suspects they are a 

Mogollon-Anasazi mixture. Schmidt (1928) was aware of a relationship 

between Salado and Little Colorado areas, but declined to define it. 

Doyel (1972) believes they are the result of an indigenous coping with 

an ecotone environment consisting of Hohokam-derived and other local 

groups. Whatever their origin, signs of their occupation soon spread 

into the Gila and Salt valleys while their Gila Polychrome wares en

joyed the widest areal distribution of any Southwestern type. The 

Salado shared sites such as Los Muertos (Haury 19^5» pp. 13 and 209) 

with the Hohokam. These sites were co-inhabited peacefully, each cul

tural group retaining its own architecture, ceramic inventory, and 

burial customs. There is evidence (Windmiller 1971» 1973, 197^a,-b) 

that they also occupied the same sites in the area near Miami-Globe 

and the Tonto Basin but at different time periods. By A.D. 1^50 the 

great Hohokam centers are lost and the Salado seem to have disappeared, 

although no systematic search for their late sites has been conducted. 

Haury (19^+5, p. 211) believes that the Salado may have moved north and 

have been amalgamated by the Zuni, while others (Schroeder 19^0) believe 
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they migrated elsewhere. Wherever they went, they no longer built 

cobble houses, great houses, walled courts or made Gila Polychrome vessels. 

This Salado heartland has been little explored archaeologically. 

The earliest published report on a Salado site (Schmidt 1928) recognized 

the uniqueness of the Gila Polychrome ceramic series and established a 

ceramic sequence for the area by comparing the local black-on-white and 

Gila Polychrome series with Little Colorado and Lower Salt wares. Three 

large pueblos were dug and briefly reported (Gladwin and Gladwin 1935, 

H. S. Gladwin 1957» Vickery 19395 19^5)• Recent preliminary work 

(Haas 1971» Hammack 1968, Huckell 197*+, Windmiller 1971) begins to give 

a better concept of the archaeological material present. In addition to 

many large pueblo sites, there are many less conspicuous small sites 

located throughout the area. As recent work has of necessity been pre

cursory, it indicates a vast store of untapped data, but has not 

actually contributed significant factual data itself. 

It is not the purpose of this study to concern itself in depth 

with these problems. It is, however, necessary to be aware of the pres

ent state of knowledge concerning the Salado and to be ready to apply 

any or all such knowledge as applicable to the lithic analysis of the 

Miami Wash sites. 

The Miami Wash Project excavated nine sites as a state-wide 

highway salvage project for the Arizona State Museum under the general 

direction of Laurens Hammack and under the field supervision of David 

Doyel. Eight are small sites located on the first terrace of Miami 

Wash, the principal drainage between the towns of Globe and Miami, 



Arizona. The wash begins in the hills between Miami and Globe and runs 

north into the Tonto Basin. Above the wash there are several large 

terraced sites which are believed to have been culturally linked with 

the sites on the first terrace. Two test pits were put in one of 

these sites known as East Ruin. 

The Globe-Miami area is both a biotic and physiographic transi

tion zone (Doyel 1972). Rugged mountain ranges surround relatively 

narrow drainages and are accompanied by flat broad floodplains. The 

floodplains and drainages contain cobble terraces, the source of lithic 

raw material used at the Miami Wash sites. The two major drainages are 

Miami Wash and Pinal Creek. Miami Wash runs into Pinal Creek which 

drains into the Salt River 20 miles to the north. 

The biotic zones correlate with topography, drainage and soil. 

They are quite variable and include both lower and upper Sonoran biotic 

types. This situation undoubtedly created a favored area for the pre

historic inhabitants for harvesting different types of natural resources 

within a relatively small area. 

Analysis of the excavated materials is now in process. At present 

a preliminary report (Doyel 197*0 has been published. No final reports 

are available. The information used in this lithic analysis is subject 

to the final report. A great deal of personal communication among the 

members of the project has facilitated being in possession of the most 

recent findings. 
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The following are complete descriptions (Doyel 197^) of the 

eight sites whose lithic assemblages are discussed herein. More de

tailed explanations are found in Doyel 197^. 

• • Site Descriptions 

AZ V:9:55, Runway Ruin, represents a small dual component Salado 

site situated on a terrace finger overlooking the floodplain of Miami 

Wash. Architectural features consist of one sub-circular Salado pithouse 

partially overlain by two contemporary Salado cobble-walled structures 

built in pits. Two cobble-walled structures, designated pit rooms to 

distinguish them from rooms, pithouses or houses in pits, were also 

excavated at Runway. 

Two adult burials were excavated. Both were extended with the 

head to the east and had associated Salado ceramics. 

Several extramural features in the form of fire pits and clusters 

of fire cracked rock were present. Such fire pits and rock clusters 

are consistent features associated with all sites excavated during the 

project. It is probable that these features are for food preparation or 

storage. Ceramic dates are A.D. 1300-1350. 

AZ V:9:56, Monitor, is a dual component Salado site with some 

indication of use by earlier Hohokam groups. Features excavated include 

two pit rooms, one pithouse, remnants of a cobble alignment on the east 

side of the site, and numerous fire hearths and fire pits. No burials 

were found at this site. The two occupations have all appearances of 

being discrete. Architectural stratigraphy strongly indicates a long-

term, probably intermittent occupation of the site by the Salado. 
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Numerous fire pits and roasting pits were excavated. It is 

interesting to note that the pits were often found in pairs, with a 

small shallow fire pit associated with a large deep pit. Ceramic 

dates are A.D. 1250-1325. 

AZ V:9:57j Columbus, was by far the largest and most complex site 

excavated during the project. Thirty-three features were excavated, in

cluding numerous rooms, pithouses, burials, ashpits, fire pits and a 

surrounding wall. 

Six rooms or partial rooms were excavated, and exhibit consider

able variability in size and construction detail. Several of the rooms 

were subject to occupational remodeling, and superimposed floors were 

common. Some areas were partially enclosed by cobble outlines and may 

have been ramadas. One small and one large pithouse were excavated. 

Both structures were early in the occupation sequence and later disturbed. 

The situation is much too complicated to generalize about at this 

time. Architectural remodeling was rampant, probably indicating a number 

of discrete occupation episodes. Architectural stratigraphy indicates 

that all structures were not occupied contemporaneously, so the plan map 

of the site undoubtedly represents a distorted view of how the site 

appeared at any given point in time. 

An interesting feature in the form of an enclosing wall was found 

delimiting the site. It appears that the wall was added late in the 

occupational sequence as the entire northwestern side was built on a 

quantity of artificial and trash fill. The slope below this portion of 

the wall contained a large quantity of trash material as did the western 

slope. 
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A number of extramural fire pits and rock clusters were excavated. 

Also found was a large deep rock filled pit. A large unfired pit with a 

rock-lined bottom was found intruded into the northeastern corner of 

the large pithouse. Ceramic dates are A.D. 1200-1300. 

AZ V:9:59s Refugia, represents the latest site excavated during 

the project. Two rooms and several rock clusters, ashpits and one burial 

were excavated. The site is located on the lower slope of a mountain. 

A small amount of leveling was done by the inhabitants to clear an area 

for the structure on what is a considerable slope. 

Room 1 had been leveled, so that the back or west wall was actually 

built in a pit some .75 centimeters in depth. Three superimposed floors 

were found in this room, each associated with artifactual material and 

one with dateable fire hearths. Room 2 was poorly preserved, with the 

majority of the north wall removed by a small arroyo. This structure was 

not built into sterile. No floor could be identified. 

A single burial was excavated. One ashpit was located near the 

entryway of Room 1. Ceramic dates are A.D. 1350-li+OO. 

AZ V:9:60, Multigrade, is located on a gravel terrace which slopes 

to the east towards the drainage. It was the most difficult to excavate 

due to the terrace gravels and the complicated and superficial nature of 

the archaeological remains. Four structures, two burials, and a variety 

of pits were excavated and a quantity of trash was recovered from the 

north slope of the site. Indications are that the site is of Salado 

origin, probably occupied intermittently over a considerable period of 

time. 



Architectural variability was common. Two rooms are pit rooms 

and two rooms are surface structures. The presence of trash in some 

rooms, structures built on fill, complex extramural stratigraphy and 

stone robbing may be interpreted as evidence of a room abandonment 

sequence. Ceramic evidence indicates that this sequence involved aban

donment and reoccupation. The impermanent quality of structures and 

other evidence suggests that the site was probably occupied on a seasonal 

basis over an extended period of time. 

Two burials, both in poor condition, were excavated. A number of 

extramural pit features were excavated, including fire pits, a roasting 

pit, a stone-lined pit, and what appears to be a storage pit. These 

features appear to be related to the processing and storage of food. 

The majority of activities occurred in outside areas, a situation common 

of all other sites as well. Ceramic dates are A.D. 1250-1350. 

AZ V:9-"6l, Shaft, represents a Salado single room, single occupa

tion, limited use or seasonal site. It is located on a small point 

overlooking the drainage. The ceramics date it at about A.D. 1250-1350. 

AZ V:9:62, Tin Horn Wash, is located near the confluence of Tin 

Horn Wash and Miami Wash. Multiple occupation of the site by both 

Hohokam and later Salado people is suggested. The site has been disturbed 

by the channelization of Tin Horn Wash as well as by the construction'of 

a road and a parking lot associated with recent mining activity in the 

area. Two structures, a ramada area, two burials, and numerous pits 

were excavated as well as a quantity of trash. 
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Salado architectural features consist of one Salado cobble 

structure and a raraada which is probably associated with the cobble 

room. The structure has both vertically and horizontally placed founda

tion stones and coursing of masonry was at least three high. 

The ramada area was defined by a series of postholes and by 

associated material including a quantity of round stone implements. It 

was not possible to trace use surfaces between the cobble structure and 

the raraada, but there is evidence for a typological argument that they 

are related. 

A pithouse was also excavated. It is early in the occupational 

sequence and has been attributed to the Hohokam. 

Two burials were excavated, a small child and an adult. Other 

features include a trash area located near the southwest corner of the 

ramada area, a number of pits including ashpits, fire pits, roasting 

pits and several pits of unidentified function. The ceramic dates show 

two separate occupations of A.D. 500-700 and A.D. 1250-1350. 

AZ V:9:63, Shurban Site, appears to be a multi-component limited 

use site located on a mountain slope high above the drainage overlooking 

the confluence of Miami Wash with Pinal Creek. It is the only site 

excavated during the project that lacked definable architectural features. 

The site actually is an extensive use area, encompassing a number 

of bedrock mortars and metates and numerous cobble metates and manos. 

Although use of the area appeared to extend over a major portion of the 

mountainside, only the area exhibiting the most heavy usage (60 square 

meters) was intensively mapped. A number of areas were tested including 
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a very small rock shelter and a flat area located near the point where 

the lower slope becomes a precipitous face. In both of these areas 

small quantities of artifactual material were recovered, including 

potsherds, flakes, cores, hammerstones and ground stone implements. 

The excavated soil in the test units on the flat showed a scatter of 

charcoal and ash, indicating probably camp fires. Ceramic dates for 

Shurban are ca. A.D. 1250-1350 .(Figure l). 
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CHAPTER 2 

METHODOLOGY 

Theoretical Statement 

It is now widely accepted among archaeologists that culture 

is patterned and establishes distributions that appear in the archaeo

logical record (S. Binford 1968, Binford and Binford 1968, Deetz 19&8, 

Hill 1970, Struever 1971). The spatial distribution of archaeological 

remains, artifactual and non-artifactual, reflects the systemic struc

ture of the culture that produced them. The archaeologist's challenge 

is to determine ways of detecting and interpreting these patterns or 

distributions in order to make cultural inferences and to differentiate 

real from non-real situations, for weathering, animals, and later human 

visitors to the site are also agents that produce artifact distributions 

or redistributions about a site. Lithics, ceramics, architecture, trash, 

and pits are some of the archaeological remains which should be examined 

from the point of view of spatial distributions. Although no one such 

assemblage will yield a total understanding of cultural behavior, consid

ered together, their information will reinforce and complement one 

another. The derived statements will create a partial reconstruction of 

the anthropology of former populations. This includes inferences about 

demographic patterns through time, microenvironmental utilization, 

seasonal occupation, and behavioral patterns for specific activities such 

as chipping, pottery production, food preparation and ceremonial practices. 

12 
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The assumption upon which this entire analysis is based is that 

there exist culturally meaningful clusters within the archaeological 

assemblage which result from the cultural behavior of the former in

habitants. These clusters are related by function, meaning and 

distribution. Hypotheses based on this assumption propose to recover 

part of the ethnology of the former inhabitants. 

As an example of how this works, consider the use of "dragging" 

(Crabtree, n.d.) a method of detaching a flake from a core. It's 

presence in an assemblage leads one to ask: At the sites where these 

particular hammerstones occur, what is going on? What is the cultural 

significance of dragging? Are the people manufacturing different arti

facts than at sites where dragging does not occur? Are they a 

culturally different group of people? The manner in which these ques

tions are answered is different than the way such culturally-oriented 

questions have been answered in the past. Rather than jump from the 

archaeological record directly to a cultural explanation, first a firm 

foundation is built of assumptions, data and hypotheses and then, one 

logical step at a time, the alternative cultural explanations are 

examined. This affords the opportunity to apply the method to another 

archaeological situation and in this respect repeat the experiment and 

test the hypotheses and conclusions of any one study. Perhaps this is 

as close to repeating an experiment as one can get in the social sciences 

and archaeology in particular. 



Tangential Studies 

Past studies whose results are important to the present work 

fall into two main categories: technological reports and their 

application to specific lithic assemblages. To the first category be

long the work of Crabtree (1965, 1972), Semenov (196U), Speth 1972), 

and Wilmsen (1970). Their ideas and results are basic to many of the 

assumptions concerning the present methodology. For instance,-in 

order to decide what flake characteristics to record, Crabtree's 

experiments and Speth's computations are invaluable (as well as some 

personal chipping experience). A careful contemplation of Semenov's 

book has convinced me that use implications should not be attempted 

with the Miami Wash assemblage, especially since wear patterns could 

not be detected by a 20-power microscopic examination. Unfortunately, 

this means that one tool for determining site specialization and 

seasonality will not be at our disposal. 

Applications to specific assemblages have been made by S. Binford 

(1968), Haury (1953), Haury, Sayles and Wasley (1959)» Lischka (1970 

and unpublished work), and Wilmsen (1970). The above encompasses areas 

of the Old World, the American Southwest and Mesoamerica. The results 

have been encouraging. Haury, S. Binford and Wilmsen have demonstrated 

that a tool kit at a specific site may be specialized in nature and 

therefore not reflect all activities engaged in by a particular group of 

people. This idea is directly applicable to examining the possible 

seasonality or specialization of the Miami Wash sites. Lischka has 

demonstrated at two sites in Mesoamerica that clustering of specific 
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types of lithic debitage occurs consistently through time and over 

space and that these clusters represent chipping activities and denote 

workshop areas in sites exhibiting multiple activities and functions. 

Statement of Problem 

The goal of this study is to examine the lithic assemblages with 

a focus on abstracting culturally meaningful clusters and to be able to 

make statements concerning the cultural behavior of the people who 

manufactured the lithics. The assemblages are the complete collections 

from eight Salado sites located in Miami Wash in Central Arizona. 

Clusters and patterning on both the intrasite and intersite levels were 

obtained. 

The present methodology involves examination of the total 

assemblage, both artifacts and debitage, and consideration of its rela

tionship to the total archaeological assemblage. The process and order 

of such a reconstruction involves creation of a morphological typology 

for the entire lithic assemblage, plotting the components' spatial 

distributions and drawing contour lines to determine activity areas 

and particular chipping processes and finally examining, comparing, and 

correlating the results with the rest of the site information by means 

of a set of hypotheses. 

Analysis need not and should not be limited only to lithics. 

The lithic assemblage should be considered as just one part of the total 

integral archaeological assemblage. It is rather doubtful that the 

prehistoric people made and used their lithics with complete disregard 

for the rest of their culture as there is no present-day analogy. 



Therefore, the archaeologist would be presumptuous to assume that a 

complete analysis can be made by examining anything less than the 

whole of the archaeological assemblage, which is in itself only a 

partial remnant of the prehistoric culture under consideration. 

Working Assumptions 

There are several working assumptions inherent in this analysis 

which are stated here so that their existence is explicitly recognized. 

First, it is assumed that in the field artifact collection techniques 

were consistent. Features and grid squares received equal treatment. 

In-addition, the same technique and care of excavation and collection 

were evident at all sites. Material and data from all sites are com

parable. Any bias in one sample is represented in all samples and 

represents only a small background noise which can be disregarded. 

Secondly, there has been a consistent use of geological and archaeo

logical definitions from one site to the next. 

It is also recognized that no adjustment has been made to make 

all actual grid square areas equal for artifact density comparisons. 

This potential problem arises from the fact that while grid squares 

are laid out in a consistent four meter square pattern, features are 

actually areas subtracted from the grid area. Thus, grids which con

tain features actually cover less area for analytic purposes than a 

grid square which is void of features. In one sense it could be stated 

that artifact counts are comparatively less dense in feature-void grids. 
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No reasonable method of determining skewing factors created by features 

and other variables has been devised and it was felt that the only 

approach was to ignore these discrepancies at present. 

A good compromise between field requirements of time and general 

practicality and analysis requirements was reached on grid square size, 

four meter squares. The ideal would be to analyze before collecting 

and then determine a grid square size. Obviously this is impossible. 

However, the four meter grid seems to have been an adequate measure 

although it is highly probable that it obscures some lithic patterns. 

Hence we can assume that due to grid square size, probably not all be

havior patterns implicit in the lithic debris will be found. Is there 

100 percent certainty about anything? 



CHAPTER 3 

ANALYTIC APPROACH 

Procedures 

The analytical approach to this problem is not conventional. 

No conventional approaches exist since this type of analysis has not 

been done previously. The basic assumptions to this approach are 

threefold: 

1. Artifacts are spatially patterned. 

2. These are reflections of behavior patterns. 

3. These behavior patterns can be discovered by examining lithic 

debris and its spatial domain. 

Practicality was also a motivating factor in the analysis de

sign. Presently there is a large volume of archaeological materials 

being brought in from the field. Due to the recent increased awareness 

of environmental protection this volume will predictably increase in 

the coming years. The archaeologist can no longer sit in his ivory 

tower and spend several years minutely examining his material. Instead, 

he must find or develop analytical methods which will yield a maximum 

amount of information in minimal time. That is not to say that valuable 

data should be disregarded or even discarded because its analysis is 

time-consuming. Rather, it is time for a reassessment of present 

methods. What has developed for archaeological analysis is a min-max 
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problem involving as variables time, money, returns, and human energy. 

The equation can and is being solved. May it not be by expedience 

alone. 

Many statistical and recording methods now employed are time-

consuming and thus two questions must be answered before their 

continued use is sanctioned. Are the results really necessary or im

portant to obtain? And if so, is there an easier way to obtain these 

results? Often in the laboratory much data are recorded which are 

either redundant or never used. One must ask, why are these data 

being recorded and how will they contribute to the analysis? And 

ultimately the most important question is: What information does this 

analysis yield that will answer anthropological questions and add to 

the sum total of anthropological knowledge, not just knowledge of 

material artifacts. 

In line with the above thinking, it was decided not to use 

statistical techniques other than a simple chi square on one site, 

chosen at random, to check the validity of the cluster detection method. 

Indeed, this analytic approach is valid in itself and minimizes the 

time required to discover and map spatial distributions and clusterings. 

The data recorded from examination of the artifacts were chosen be

cause of their known formal or technological importance. For instance, 

geologic type was considered important as it is known that different 

rocks react differently to the chipping processes. In contradistinc

tion, flake platform angles were not recorded as their significance for 

further analysis has not been demonstrated. It is believed that with 
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the data recorded and plotting techniques utilized, more anthropologi

cal information has been obtained in a minimal time from a lithic 

collection than from any other efforts to date. It is hoped that other 

archaeologists will accept these methods and ideas and adapt them for 

use in their own analyses. Ultimately the discipline itself will gain 

by more rapid accumulation and greater depth of the information ob

tained. 

Typology Formation 

The first step in the analysis was to form a typology. A 

general morphological typology was established (Figure 2). In a 

short while it became evident that it was too elaborate and hence 

trimmed down to four categories: cores, debitage, hammerstones, and 

utilized flakes. At the same time three other typology sheets 

(Figures 2a, 2b, 2c) were used for recording of each field lot: de

bitage into the categories of flakes and shatter, utilized flakes were 

measured for edge angle and size and type of retouch was recorded, and 

cores were weighed and typed. The recordings became more streamlined 

as the analysis proceeded. Categories and data were dropped when their 

presence proved unnecessary. It should be noted that on each typology 

sheet there was space to record the geologic rock type and site pro

venience. 

The reasoning behind the choice of the four general categories 

is as follows. Cores are the remnant of the raw material for chipping 

and are hence a fundamental resource. Their presence signifies probable 
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Material Cores Debitage Hammerstones Utilized Flakes 

Obsidian 

Rhyolitic 

Dacite 

Andecite 

Basalt 

Quartzit e 

Ind. siltstone 

Ind. mudstone 

Ind. conglomerate 

Ind. breccia 

Siltstone 

Limestone 

Chert 

Jasper 

Other chalcedonies 

TOTALS 

Figure 2. a) General Morphology Typology Form. 
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Geologic Striking 
Type Retouch Notched Platform Cortex Angle Length Width 

Figure 2, continued, c) Flake Tools and Utilized Flakes Form. 
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Core Single Multiple Geologic 
Tool Platform Bifacial Platform Weight Type 

Figure 2, continued, d) Cores Typology Description Form. 



manufacture areas. The type of platform was recorded in an effort to 

try to determine possible cultural biases for platform type. Weight 

recordings made possible an estimate of relative bulk and density. For 

instance, most chert cores weighed less than 50 grams. Basalt cores, 

though comparable in bulk to quartzite, are less dense and hence weigh 

less than a quartzite core of corresponding bulk. 

The recovered tools used to shape the raw materials into cores 

and then reduce the cores to usable lithic items are the hammerstones. 

Over 90 percent of the hammerstones are quartz or quartzite. Dragging 

marks (Crabtree, n.d.), natural facets or roundness and size are formal 

characteristics which help designate task-specific tool types. Large, 

heavy hammerstones are useful on hard material to shape a core and for 

primary reduction. The technique of dragging preserves platforms and 

reduces blanks to preforms and is also handy for producing side-struck 

flakes. Small, round hammerstones are useful for accurate blows for 

reducing blanks. 

It is hypothesized that the majority of hammerstones at several 

sites such as Tin Horn Wash and Multigrade were used also as cores and 

were recorded under the core category as core-tools. More specifically 

they are large cobbles heavily battered from use as a hammerstone and 

showing flake scars from later use as a core. The naturally occurring 

worn edges became battered through use as a hammerstone. Since the 

hammerstone and the core were both usually the same material, even

tually the hammerstone spalled instead of the core, producing a 

cortical flake with one or more battered ridges. Such flakes are 
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represented in the pertinent assemblages. At this point or after a few-

more flakes were removed inadvertently, the hammerstone was no longer 

functional as such and it is assumed that it was consequently used as 

a core. This may account for the few cores with multiple striking 

platforms present. 

Supporting evidence for this hypothesis is as follows: 

1. The scarcity of hammerstones in the assemblage 

2. The comparatively large number of core-tools in the assemblage 

3. The fact that the removal of flakes from the cores appears 

to occur only after use as a hammerstone. Fresh, unworn 

surfaces with battering on top of them as would occur if 

flaking were accomplished first, is not regularly observed 

on the specimens in question. 

Debitage represents the largest number of items in the assem

blages, usually within the range of 70 to 90 percent. It occurs as 

flakes and shatter. The flakes have a regular form in that they exhibit 

some or all of the following: bulb of percussion, striking platform, 

ventral and dorsal surfaces, and they are longer or wider than they 

are thick. In order to search for cultural behavior characteristics, 

the presence of cortex was noted, as were thinning flakes. A flake with 

neither of the above characteristics was called an unclassified flake. 

Size was denoted as small (less than ^ centimeters), medium to 7 

centimeters), or large (greater than 7 centimeters). At one site flakes 

less than 5 centimeters were abundant and were recorded as a fourth size 



category. Shatter consisted of all the irregular pieces of debris 

which did not exhibit any flake characteristics. The shatter is scant 

(1.5%—6.9%) when compared with obsidian assemblages (L. Lischka 1970). 

This is characteristic of Southwestern sites and raises the question: 

What is the causal factor? Either it is due to chipping techniques 

employed or it is due to the inherent characteristics of the material 

itself which does not reflect well the spherical longitudinal and shear 

waves (Speth 1972) created when the core is struck. Reflection within 

the rock of these waves is thought to be the cause of the shatter 

associated with the removal of a flake. Poor reflection would prevent 

or reduce the formation of the shatter and probably is the cause for 

the small amount of shatter appearing on Southwestern sites. 

Utilized flakes was the category used for all pieces with any 

retouch visible. Microscopic observations never revealed any wear 

patterns. All notches, points and bifacial work and their location were 

noted. Edge angles were measured to try to determine general probable 

use categories. Concrete knowledge on lithic uses is so uncertain that 

it was decided that time and energy would not be well spent pursuing 

this subject further than edge angle observation. 

Examination of Assemblages 

Examination of the assemblages proceeded lot by lot. The con

tents of each lot were grouped into geologic types. Originally this was 

done in collaboration with Jamie Lytle-Webb, the project geologist. She 

set up the geologic categories and eventually we felt that we were 
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identifying the specimens in the same manner. Afterwards each category 

was further divided into cores, flakes, shatter, utilized flakes and 

hammerstones (Figures 3, 3a). The data observed were recorded. This 

process was repeated for each lot. It should also be noted that all 

specimens had been previously numbered so that it was possible to remove 

from the lot any specimen desired for further study. 

A typology of 15 geologic types was originally drawn up for use 

in the assemblage analysis (Figure 2). Upon completion of the initial 

stages of analysis, nine of the types were actually relevant. The rest 

were types which did not occur in the Miami Wash assemblage or occurred 

so infrequently that their presence had no meaning. After completing 

the analysis of two sites, it became evident that there were two meaning

ful geologic groups: chalcedonies and coarse-grained rock. The 

chalcedonies included jasper, chert and other chalcedonies. Coarse

grained rock included indurated siltstone, quartzite and basalt. Basalt 

reacts differently to percussion blows (Crabtree 1972) than either 

quartzite or indurated siltstone. It was included in the same category 

in this case because a majority of the specimens were highly metamor

phosed, resembing both basalt and quartzite. 

Mapping and Calculations 

Plotting the specimen occurrences on site maps in order to discover 

clusters and calculate raw sums and percentages was the next step. 

Each site was analyzed in the following manner. A base map with the 

grid system evident was prepared. The actual plotting was done on 
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tracing paper overlays. These overlays had the advantage of keeping 

the map uncluttered when establishing clusters and the ability to put 

several overlays on top of each other to explore different combinations. 

Characteristics plotted for cores, flakes, shatter and utilized flakes 

•were as follows (Figures i+-ll). 

Cores: single platform 
double platform 
bifacial platform 
multiple platform 
core tool 
coarse-grained rock 
chalcedonies 

Flakes: 

Shatter: 

Utilized 
Flakes: 

small size 
medium size 
large size 
coarse-grained rock 
chalcedonies 
thinning flakes 
flakes with cortex 
unclassified flakes 

coarse-grained rock 
chalcedonies 
small size 
medium size 
large size 

coarse-grained rocks 
chalcedonies 
notches 
points 
bifaces 

(edge angles as a group were graphed) 

The mappings were facilitated by the use of colored pencils to 

color code sizes, geologic types, and flakes types. This made it 

possible to record, for instance, all flake sizes on the same overlay 

when desired. 
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Figure 5. Site Map showing Chalcedony Flake and Core Concentration. 
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When a mapping was completed, contour lines were drawn around 

apparent clusters. That these clusters are indeed not random groupings 

of an overly anxious imagination, but rather statistically meaningful 

has been checked by the application of a chi square test to the 

plottings of one site, Monitor (Appendix A; Table l) which was chosen 

at random. The plots are then ready for examining to discover or ab

stract intrasite patterns, discussed further on. 

One may digress a moment to ponder the appropriateness of the 

chi square test or any other for that matter. Chi square tests the 

non-randomness versus the complete randomness of a given situation. 

By definition as it were, we know that these lithics were deposited by 

people and people are not completely random in their actions. Their 

non-randomness has been attributed to their enculturation into a spe

cific culture or society. Thus we cannot and do not expect the 

distribution to be random. The problem can then be posed: What dis

tribution would represent the deposition by human agents behaving within 

a cultural context? Two points are now evident in this line of 

reasoning. First, no statistical test now in use necessarily satisfies 

our need for a basic "distribution by human agents," if indeed there 

ever could be one. That point must now be left to metaphysics. What is 

left is the assumption upon which this entire project is based, namely, 

that people behave within cultural norms and that this behavior can be 

detected in the archaeological record. Hence it is only necessary to 

demonstrate that, indeed, the lithics have a non-random distribution 

about the site. Elimination of natural causes such as wind and water 
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Table 1. Monitor Chi Square Tests 

Confidence 
Plot Count N expected X Level 

Cluster defined 
on map 

Flakes -
medium size 

Flakes -
small size 

Flakes -
with cortex 

360 6k 5-6 532.1 

737 6k 11.7 777.1 

593 6k 9-3 811.1 

Flakes -
coarse-grained 1003 6k 15*7 1017.2 

Flakes -
unclassified 

Cores -
total count 

Chalcedony flake 
occurrence by 
levels within 
feature 

Room 1 

Room 2 

Association of 
chalcedonies 
vs. coarse
grained flakes 
in one chipping 
area 

738 6k 11.7 682.9 

3U9 6k 5-5 912.2 

.01 

.01 

.01 

.01 

.01 

.01 

63 5 12.6 8U.6 .05 

101 1» 25.25 U8.8 Random 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

36U 7 Varies lU.O .05 Yes 



erosion and movement by animals is examined on a site-by-site basis 

since archaeological experience proves that some redistribution on a 

site is inevitable. 

Raw scores are made for each category and subcategory of data 

recorded. These are expressed in percentages in order to be able to 

make valid intersite comparisons. The use of raw figures for such 

deliberations would be invalid. All figures must be comparable before 

being mixed together by use. The calculations are used mainly for 

intersite comparison and pattern discovery. 

Formation of Intrasite Patterns 

The intrasite unit draws its boundaries around each site and 

considers each individually for clusters, content and inferred state

ments of function and meaning based on each cluster's distribution and 

associations. That is, the fact that the data are patterned is first 

verified via mapping and, in one case, chi square tests. Then each 

cluster or intrasite pattern is examined and its characteristics 

determined. Examples are clusters of chalcedony thinning flakes or 

clusters of cores and cortical flakes. Cultural explanations for the 

occurrence of the clusters are formulated. 

By way of illustration let us examine the occurrence of chal

cedony thinning flakes at Tin Horn Wash. 

These flakes cluster in the fills between floors 2 and 3 and 

between floors 1 and 2 in Room 1 and also represent a significant per

centage of the debris in the pithouse fill. Their absence elsewhere 
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on the site is noticeable. In conjunction, the chalcedony cores appear 

in the same general area of the site. A behavioral explanation of this 

clustering is necessary. Using a multiple hypotheses approach, the 

following are possible explanations to be considered: 

1. This clustering is really only a random distribution. 

2. After the room and pithouse were abandoned, their interiors 

were used for trash accumulation. 

3. Lithic blank and preform reduction and refinement activities 

were carried out in these structures exclusively. 

U. During one phase of the site's occupation, only this section 

of the site was used and the inhabitants were partial to 

the use of chalcedony. 

It is evident that: 

1. The chi square test proves that the cluster is non-random. 

2. If general trash were accumulated, the percentage of chalcedony 

should be in line with that found on the rest of the site. 

This is not the case. It remains that these structures may 

be repositories of activity-specific trash. In this case, 

a dumping area for debris created by blank thinning and 

finishing activities. However, the available ethnographic 

information (Gould et al. 1971) shows that debitage is not 

cleared from an area and dumped elsewhere. Prehistoric 

quarry sites and chipping stations exhibit the same lack of 

disposal. Judging from these examples it is unlikely that 



the debitage inside structures at Tin Horn represent trash 

rather than a chipping area. It should be remembered that 

dumping is an activity in its own right and therefore also 

is a clue to certain culturally determined behavior patterns. 

Hypothesis number 2 can be considered improbable, but may be 

reconsidered at a later time if new data warrant it. 

3. Following from number 2, in general, thinning debris remains 

spatially where the thinning flakes were created. Hence it 

is highly probable that thinning activity occurred in Room 1 

and the pithouse. 

k. Upon examination of the archaeological sequences and ceramic 

evidence for the site, it becomes obvious that the pithouse 

and Room 1 were not occupied contemporaneously. The occupa

tion of Room 1 occurred in conjunction with use of other 

areas of the site such as grid squares E3 and F3 around the 

ramada. These areas exhibit large quantities of non-

chalcedony lithics, thus negating the hypothesis of partiality 

for chalcedony. Hence the deposition of thinning flakes in 

the fill of these two structures could not have occurred as a 

single occupational event to the exclusion of the remaining 

area of the site. 

The above arguments effectively eliminate all but hypothesis 

number 3. This hypothesis will be accepted as the most likely be

havioral explanation available. 
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These processes of cluster identification and multiple hy

potheses formulation are the tools by which the intrasite patterns are 

formed. These patterns may represent the presence or absence of a 

single trait or of several traits, or it may represent the simultaneous 

occurrence of certain lithic debris and certain architectural or other 

archaeological phenomena. Thus behavioral activities are discovered 

and abstracted from the raw data. 

Abstraction of the Data to the Intersite Level 

The intersite level of abstraction uses the statements of 

cultural behavior elicited from the intrasite deductions as basic 

logical units with which to continue to infer culturally relevant 

statements. That is, the results of the first level hypothetico-

deductive process are the input for the second level. This second 

process is a means of comparison to find consistency and explanation 

of the total system which in this case is comprised of the eight sites 

in Miami Wash. 

These abstractions as well as those at the intrasite level are 

dependent in outcome on the conscious attempt by the analyst to per

ceive patterns. The ability to perceive these patterns is related to 

the "creative capacity of the scientist" (Fritz and Plog 1970). Hence 

it becomes impossible to ever evaluate whether all possible abstractions 

are ever obtained. 

By way of illustration, let us consider the placement of primary 

core-reduction areas as observed at six of the sites. A primary core-

reduction area is defined by: 



1. the non-random spatial clustering of hammerstones 

2. presence of cores 

3. presence of large and medium sized flakes 

ij. a comparatively large percentage of cortical flakes present 

5- a low percentage of thinning flakes present 

This phenomenon occurs at all sites, but at six sites it is 

always found located just at the edge of a downslope away from the site 

and next to the more level living space. It also by definition forms 

an edge to the site's apparent activity space. 

Possible behavioral explanations are: 

1. The occurrence is not behavioral, but rather due to the 

natural forces of gravity and erosion. 

2. This represents a random behavior pattern not controlled by 

cultural dictates. 

3. This represents a culturally determined behavior pattern 

dictating where such activities were to be performed. 

k. These are not chipping areas, but rather refuse dumps. 

It is evident that: 

1. Empirical evidence is rampant that natural forces such as 

erosion and gravity tend to act consistently over time and 

space. In the case of gravity there are mathematical laws 

basic to physical mechanics which describe this force. 

Thus one must assume that the natural forces are acting 

identically on all sites. However, there is one site, 



47 

Runway Ruin, where the above-mentioned patterning does not 

occur. Something quite different appears. The primary 

core-reduction area is located against an upslope. Obviously, 

natural forces cannot logically account for both patternings. 

2. Behavior by a person or group of persons interacting on some 

levels but not controlled by cultural dictates is antithetical 

to basic cultural anthropological assumptions. As there are 

no grounds on which to destroy this anthropological foundation, 

the conclusion is reached that this state of affairs as defined 

here does not and cannot occur. 

Another logical approach to this hypothesis would be to statis

tically test the "randomness" of this pattern; that is, to ask 

the probability of this being a non-consistent hence random 

pattern. As discussed earlier, these patterns seem to have a 

probability of consistency equivalent to one and the chance 

that they are random is nil. 

3. The recurrent character with which this pattern appears among 

the sites demands explanation. Natural or random processes 

being eliminated by logical discourse, what is left to consider 

is human agent as the pattern creator. This pattern could have 

been created by one person over the several hundred years 

occupation who was "acultural", a situation not yet reported 

in the ethnographic or medical literature, or the behavior was 

culturally determined and created by a number of people living 



at the site over a period of time. The latter stands as the 

logical conclusion to the third hypothesis and cannot be 

rejected. 

The fact that these primary core-reduction areas may instead 

be refuse dumps is unimportant in this logical sequence be

cause human action in the form of culturally determined 

behavior must still account for their existence. The job of 

correct identification of the cluster itself as a work area 

rather than a refuse dump derives from knowledge of lithic 

technology and comparison of trait groups throughout the site. 

This is a combination of objects peculiar to the task of ob

taining blanks from a core. 

Hypothesis Formation for Further Work 

The ultimate goal of this approach to lithic analysis is to be 

able to use the patterns discovered and the accepted abstracted 

hypotheses to predict the type of data to be found in similar sites and 

more important what sort of data can be expected to be found elsewhere. 

These predictions can then be used as a basis for research design 

proposals for future archaeological projects . It is only at this point 

that the final hypotheses can be tested for their consistency. It is 

all part of an unending process wherein the output of one step is the 

input for the next step in a vast logical "game". Indeed, the approach 

becomes a logical gaming machine. 



CHAPTER k 

DESCRIPTIVE AND COMPARATIVE MATERIAL 

Separation of Hohokam and Salado Lithics 

An ever-present problem with the Miami Wash assemblages is 

separating the Hohokam elements from the Salado elements. Hohokam 

pottery was found at six sites. Multigrade and Refugia were the only 

sites which are "pure" Salado. If the Hohokam left pottery, then we 

must be aware that they may have left lithic debitage as well. 

No site has stratigraphy extending across the entire site which 

would clearly demark a Hohokam horizon. However, there are several 

instances where the lithic debitage can clearly be attributed to the 

Saladoan occupation. Most obviously there are the two sites, Multi-

grade and Refugia, which have no Hohokam elements present in any of 

the archaeological remains. Their lithic assemblages can be used as a 

loose "definition" of Salado lithic industries relative to these sites. 

This definition is possibly skewed and incomplete, but it provides a 

basis for examining the problem of separation of Hohokam and Salado 

lithics. Table 2 shows that most of the assemblages in Miami Wash are 

similar to our two base collections. Thus there is reason to believe 

that the other six assemblages are mostly if not entirely Saladoan in 

content. A remote possibility which will not be considered further is 

that Salado and Hohokam lithic inventories were the same. The 
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Table 2. Typology by Percentage 

SITE 

u to Q) to 
O <D CO •p <D 
0 •p 

• a> u aJ cd O •H 0 rC 
£3 0 CO 

I CO (D CO 
?H a) bQ a) to (D a •H a> 1—! 
§ 0 rH ctf O B •p •H rH 0 O CD CO •P 0 EH 

TIN HORN 3068 10.6 6.9 75-0 1.2 6.2 2.7 

MONITOR 2678 lU.O 6.0 76.2 0.7 3.1 5.0 

MULTIGRADE ihkl l6.1 2.5 77-7 0.8 2.9 2.6 

COLUMBUS 2705 6.9 2.5 86.0 2.3 2.3 2.7 

RUNWAY 576 9.0 2.1+ 8U.9 0.7 3.0 2 . k  

SHAFT 128 8.6 1.6 82.0 1.6 6.3 0.8 

SHURBAN 372 1U.7 1.6 78.it 1.9 3.3 3.3 

REFUGIA 330 10.6 1.5 81.2 3.6 3.0 2.7 



repetition of vork areas and other lithic patterns throughout the 

eight sites reinforces this first belief. 

One clue to possible Hohokam industry is the fact that all 

floors in pithouses which are attributed to the earliest habitation 

at each site are chalcedony chipping areas. This pattern of working 

chalcedony on living floors does not continue through time but appears 

in the later cobble house structures. This indicates that through 

time the chipping techniques differed due to the manufacture of 

different tools or tool kits and possibly also different people of 

different cultures occupying the site. Since the pithouses are always 

the oldest structure on a site and possibly a Hohokam phenomenon, one 

can suggest that this debitage be assigned to the Hohokam horizon. It 

may also represent part of an in_ situ development in the area which is 

discussed in the section entitled "Changes Through Time". 

Intersite Hypotheses 

Examination and comparison of the plottings (Figures 12 - 18) 

show clusters occurring regularly from site to site. The composition 

of these clusters, their regular placement on all sites with regard to 

typography and an understanding of the chipping processes are the bases 

for denoting specialized lithic work areas. Basically there are two 

types of work areas: 

1. Primary Reduction areas characterized by core concentrations, 

large flakes and debitage exhibiting a high percentage of 

cortex. 
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2. Secondary Reduction areas characterized by a comparatively 

large percentage of small and medium sized flakes, often 

the presence of thinning flakes, and no cluster of cores. 

Chalcedony debitage forms its own cluster within each work 

area. The defining features of the primary reduction areas imply 

that these areas are where cores were prepared and blanks were struck 

from the cores. As a rule the primary reduction area is always loca

ted at the edge of the site next to a downslope away from the site. 

There is only one deviation from this pattern, Runway Ruin, where the 

primary reduction area is at the edge of the site but behind the cobble 

house and next to an upslope. Explanations of this phenomenon are that 

a second pattern exists in the Salado area which is not clearly estab

lished with the Miami Wash data, a new and emerging pattern may be 

developing in_ situ in the valley, or this case is aberrant. Only 

further archaeological work in the area can lead to a correct interpre

tation. 

In any event, the following hypothesis is offered. On any 

Salado site, one can predict that there will be a primary reduction area 

and it will be located at the edge of the site along a downslope away 

from the site. 

The secondary reduction areas are located in the site interior. 

Those located outside architectural structures are often associated with 

pits (Monitor, Multigrade, Runway and Refugia), an adjacent clustering 

of whole and fragmentary ground stone artifacts, and a high concentration 
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of ceramic trash. Each site exhibits one such area. In addition, 

secondary reduction areas are located inside structures or structural 

remains. Consistently debris is associated with pithouse floors and 

cobble house fills which are considered lithic work areas. These work 

areas are divided into those yielding a high proportion of thinning 

flakes and those yielding a high proportion of flakes with cortex. 

They are always mutually exclusive. Thinning flakes result from working 

a blank or preform into the finally shaped artifact. Likewise, removal 

of more cortex from a blank creates either a different, but equally 

"finished" product or a preform ready for thinning into something such 

as a projectile point. Hence two completion techniques are represented, 

thinning and cortex removal. 

It is instructive to examine the sparse data on the occurrence 

of debris at other Southwestern sites. Hohokam sites appear to lack 

lithic clusters (Teague 1975)- Undifferentiated lithic debris is dis

tributed sheet-wise over the site. In the Little Colorado area Lucy 

Reals (Plog 1969) an(i M. Schiffer (1973) report that lithic debris only 

occurs outside the architecture and in only one concentration or cluster. 

Reals further states that all grinding of vegetal matter took place in

side, establishing a female work area inside and a male work area outside 

(Plog 1969). 

With due consideration of these different lithic patterns, the 

following two hypotheses are proposed: 

1. The type and placement of specific lithic work areas are 

culturally determined. Specifically, the occurrence of primary 
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reduction areas peripheral to the site and on a downslope 

and secondary reduction areas within the site proper form 

a pattern peculiar to the Salado and thus are a Salado 

culture trait. Similarly, the single outdoor cluster seen 

on the Little Colorado may be a trait peculiar to Little 

Colorado pueblo groups. 

2. Placement of male and female work areas differ among archaeo

logical cultures. The criteria for determining a female work 

area is the iri situ presence of ground stone artifacts such 

as manos, metates, and pestles. For a male work area the 

criteria are presence of lithic work areas. There are no 

cases in the ethnographic literature where there is daily use 

of ground stone implements by men, or where the women manu

facture the lithic tools (E. H. Spicer, personal communication). 

Among the Salado male and female work areas occur both inside 

and outside. It appears that the Little Colorado people 

(Plog 1969) defined work areas differently than the Salado. 

Grinding was an indoor activity and chipping an outdoor acti

vity exclusively. 

Identification of Quarry and Finishing Sites 

It is possible to identify the "raison d'etre", as far as lithics 

are concerned, for each site by examining the percentages of the typo

logical elements present at each site. Two distinct site functions can 

be identified — quarrying and finishing (which includes work on both 

blanks and on preforms). Quarry sites are characterized on an intersite 
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comparative level by relatively low counts for thinning flakes, flakes 

en toto, and hammerstones (hammerstones appear randomly about each 

site), and high core counts. Finishing sites are characterized by 

comparatively large percentages of thinning flakes, small sized flakes 

and chalcedony. 

There are three quarry sites in Miami Wash: Tin Horn, Monitor, 

and Multigrade. It is quite likely these three sites were established 

primarily as quarries because in addition to the aforestated charac

teristics, all are located on or next to a Pleistocene cobble terrace. 

The determination of specialized sites supports a working hypothesis 

of the Miami Wash Project, namely that the sites are specialized or 

seasonal in nature (Doyel 197*+). 

The finishing sites are Shaft, Columbus, Tin Horn, Runway, 

Shurban, and Refugia. This is not to sa.y that at these six sites no 

core reduction was taking place, it was. The quantity of core reduc

tion, though, is significantly less than at the three quarry sites. 

Conversely, some finishing was taking place at the quarry sites, too. 

The definitions are based on relative proportions or percentages of 

flake types and cores among the eight sites. 

Shaft, the smallest site, was producing one kind of tool and 

is considered a highly specialized manufacturing site. Quite possibly 

the entire manufacturing process took place here. From the Shaft 

assemblage (see Table 3) we can conclude that the tool was generally 

made of basalt and quartzite as there is an extraordinary high percen

tage of these substances present (TO.2%). The tool was made on medium 
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Table 3 . Geology Percent age s 

~ 
Q) rd Q) rd s:: s:: +> Q) s:: Q) 0 

ctl •r-i +> 0 +> ctl rd ~ 
•rl +> N ctl+> ctl •r-i ~ Q) till 
rd rl +> ~ (/) ~ u +> Q) ~ u ~ 0 
·rl ctl ~ ::S+> ::s u ~ ~ Q)rl Q)rl 
(/) (/) ctl rdrl rd Q) Q) (/) ,.Q ctl ,.Q 0 
.0 ctl ::s s:: · r-i s:: ~ ,.Q ctl +>..Q +> Q) 

SITE 0 P=l Of HC!J HP=l u I-:> ou Oc.'J 

TIN HORN 0. 4 0 51 . 8 12.1 0 17.3 0.7 17.4 0.2 

MONITOR 0 2.9 51.1 20.1 1 .2 21.0 0.5 4.1 0.1 

MULTIGRADE 0 0.8 57 .6 17.5 2.15 8.8 0.4 12.3 0.3 

COLUMBUS 1 .3 4.7 44 .5 13.9 1.4 15.7 1.3 17.0 0.2 

RUNWAY 0.2 0.7 56.9 17.9 0.2 15.3 0.3 8.0 0. 4 

SHAFT 0 6.3 70.3 7.8 0 7.8 0 7.0 0.8 

SHURBAN 0 1.9 45.7 21.2 2.4 12 .0 0 15.6 0.6 

REFUGIA 0.3 2.1 50.0 21.8 3.0 4.8 0 17 .6 0.3 



or large flakes and was neither thinned nor did it have much of the 

cortex removed. All the hammerstones recovered were large and similar, 

further indicating the manufacture of one large, rough tool. 

Columbus, the largest and earliest site (A.D. 1200-1300) 

appears to have been a permanent settlement. There are many more house 

structures, numerous burials, and the site covers the largest area of 

any site, and has a more varied roster of artifacts. Concurring with 

this idea, the lithic assemblage reflects the manufacture of many tool 

types and the use of a large range of geological types (see Table b). 

Especially note the use of obsidian and jasper in quantities greater 

than at other sites. It is one of two sites where sharp cutting edges 

form a significant part of the utilized flake category. The other site 

is Tin Horn. An interesting aside is that in grid square 17 at two 

levels 20 centimeters apart, several groups of flakes were found each of 

which come from a single core. Each group had a small hammerstone 

associated with it. These are direct evidence of the finishing activi

ties at Columbus. 

Tin Horn (which also functioned as a quarry), Runway, Shurban 

and Refugia all show evidence of blanks and/or preforms being worked 

and one or more tool kits being represented. At Shurban it appears 

they were using local coarse-grained cores and importing chalcedony 

blanks. Ninety percent of the cores were of coarse-grained material. 
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Table 2* . Detailed Typology Percentages 

Key: l=Tin Horn; 2=Monitor; 3=Multigrade; lt=Columbus 
5=Runway; 6=Shaft; 7=Shurban; 8=Refugia 

FLAKES 

thinning 26. 7 5-,2 7.2 13.6 10.5 3. .8 7. 3 7.^ 

cortical 26. 6 37. 8 36.1 29.5 3M 33. ,3 30. 5 26.8 

unclassified 1+6. 7 57. ,0 56.7 56.8 5U.8 62. • 9 62. 2 65.8 

CORES 

Single Platform 60. 3 67.1 69.8 71. 1 63. 5 63. 6 67.3 58.3 

Bifacial 13. 2 12.1 10.8 15. 5 11. 5 18. 2 3.6 16.7 

Double Platform 13. 2 lit. 6 10.8 8. 0 21. 3 18. 2 12.7 13.9 

Multiple Platform 13. 3 6.2 8.6 5. 3 3. 7 0 16.U 11.1 

Core Tool 30. 9 38.lt 15-9 39. 6 38. 5 9. 0 21.8 27.8 

Chalcedonies 15. 3 18.7 9.1* 13. 9 7. 6 9. 0 10.8 11.lt 

Coarse-grained 81*. 7 7b.9 86.6 82. it 88. 5 91. 0 89.2 77.2 

UTILIZED FLAKES 

Chalcedonies lk.2 23.2 21.k 30.2 23.6 12.5 33.3 10.0 

Coarse-grained 85.8 75-5 78.6 65.1 70.6 87.5 66.7 80.0 

FLAKES 

Small 62.lt 61.2 53.6 69.5 65.6 51+.3 50.9 67.5 

Medium 23. It 22.9 26.6 16.6 19.8 25.7 22.7 21.6 

Large lb.2 15.9 19-8 13.9 lb.6 20.0 13.0 10.8 
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Changes Through Time 

Clearly there are continuous patterns through time exhibited 

by the Miami Wash lithic assemblages. However, the range within these 

patterns is often great. The ranges can be accounted for by: 

1. Developmental change. 

2. Activities by different cultural groups. 

3. Different functions or activities by the same group. 

Presently it is possible only to speculate on explanations. 

David Doyel (personal communication) is presently working on data which 

may lead to the conclusion that Miami Wash excavations show an in. situ 

development of the Salado culture. Certainly distinct phases exist. 

The range and types of ceramics and the architectural changes are the 

primary data shedding light on this possibility. Additional evidence 

is available in the lithic debitage especially with regard to the 

analysis of debitage inside structures (see "Separation of Hohokam and 

Salado Lithics", this manuscript). Doyel's conclusions will be pub

lished in the final Miami Wash Project Report (n.d.). 

Obvious aberrant cases in the lithic studies include Runway, 

Monitor and Refugia. There are changes evident in the location and 

types of work areas, different tool kits and at Runway, lack of associa

tion between the ground stone and the outside secondary lithic reduction 

area. A new pattern may be evolving characterized by a single outdoor 

work area rather than primary and secondary reduction areas and more use 

of utilized flakes with steep edge angles, indicating a focus on 



utilizing a new or changing microenvironment. Jamie Lytle-Webb's 

pollen analysis will hopefully yield more information on this point. 

Missing Parts of the Chipping Tool Kit 

There is an absence of a complete set of knapping tools at all 

of the sites. Present is a large range of hammerstones from large to 

small in size, taking the shape of flat, round and faceted and some 

hammerstones show dragging marks. However, there is ample evidence of 

extensive soft-hammer technique at Monitor and Columbus. Soft-hammer 

techniques by definition do not utilize direct percussion of hammer

stones. Bone or wood implements must have been used and hence have 

been present at the site. They are no longer part of the site inven

tory. Only two pieces of antler, one found at Runway and one at 

Monitor, hint at this missing part of the knapping tool kit. Two 

explanations are hypothesized: 

1. The tools were left at the site and being made from perishable 

materials, disintegrated during the intervening six centuries. 

2. These tools were taken from the site by their owners or users 

each time the people left to live elsewhere. Perhaps the 

time required for their preparation made these tools valuable 

enough to keep and reuse as opposed to the hammerstones which 

were discarded at each site. 

To add credence to the first hypothesis, the two existing antler 

tines are in a state of disintegration. It is probable that many 

perishable items originally left on the site no longer exist. 



In some cases the absent knapping tools may have been carried 

away by their owners. However, Columbus seems to be a sedentary and 

permanently inhabited site so that there is no other known "home base" 

to which to take such tools. Since Columbus has quantities of soft-

hammered flakes and no respective tools, the most logical explanation 

is that all of these tools have disintegrated. 

The second case involves the Shurban Site where there is a high 

percentage of multiple platform cores and a comparatively low proportion 

of bifacial cores when compared to other site profiles. It is the only 

site with these characteristics and it signals the use of a chipping 

technique different from those at the other seven sites. In turn, 

presence of a different technique may imply that the site was occupied 

by a different people and/or different tools were made. The location 

of this site on a high hillside, the presence of some Apachean ceramics 

and the lack of architecture accentuate this hypothesis. Nearby are 

several known Apache camps and the above discovery can be used to 

support another working hypothesis of the Miami Wash Project, that 

Shurban was an Apachean site, in part. 

Geology: Flakes and Cores 

Two patterns emerge when comparing the percentages of chalce

dony and coarse-grained flakes and the percentages of chalcedony and 

coarse-grained cores from each site (see Tables 3 and *+). At three 

sites (Monitor, Columbus and Refugia) the flake and core percentages 

match. The percentage of like material in one typological category 

is the same as the amount of material in the other. 



A second pattern appears at the five remaining sites (Tin 

Horn, Multigrade, Runway, Shaft, and Shurban). At these sites the 

percentage of flakes and cores of any one geological material when 

compared to the other geological material are inversely related. In 

all cases, there is a two to three fold increase in the amount of 

chalcedony flakes over cores and a corresponding (though not identical) 

decrease between the coarse-grained cores and flakes. 

Quite obviously either the "raw" material at all sites does not 

have the same makeup or at the group of five sites, chalcedony cores 

are being utilized differently than at the other three sites. This 

indicates a difference in chipping behavior which may be explained by: 

1. Site function. 

2. The fact that chalcedony blanks were brought into five of 

the sites in significant quantities. 

3. More blanks were produced from chalcedony cores in the five 

site case. 

U. Coarse-grained cores developed faults which prevented further 

blank detachment faster than chalcedony cores developed faults. 

Thus each coarse-grained core produced less flakes than each 

chalcedony core. 

Table 5 shows that the division of sites into quarry and 

finishing activities cross-cuts the current division under discussion. 

Hence it is unlikely that site chipping function is a significant 

causal factor. Determination of other types of site functions has not 

been made, hence site function cannot be ruled out. 
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Table 5. Attributes Present at Sites 

Key: l=Tin Horn; 2=Monitor; 3=Multigrade; ̂ =Columbus; 
5=Runway; 6=Shaft; 7=Shurban; 8=Refugia 

*=Insufficient data; AD=As Debris; R=Random 
All 1 A =A11 One Area BD=Beside Debris 

1 2 3 It 5 6 7 8 

HOHOKAM X X - X X - 1 -

SALADO X X X X X X 9 X 

Pithouse X X - X X - - -

Cobble House X X X X X X - X 

Core Area with 
downslope X X X X -

* X X 

Primary Reduction <: <t 

area X X X X X iH X 1—1 

Secondary Reduction t—\ i rH 
. 1 

area X X X X X 
rn 
< - 5! 

Separate Chalcedony 
work area X X X X X * X X 

Internal Activity 
area X X X X X * X X 

Quarry Site X X X X - X - -

Finishing Site X - - X X - X X 

Thinning in 
structures X X - X X * - X 

Thinning Outside - - X X X - X -

Edge Angle 
peaks 30--U0° 60-T0° 70-80° 35--i+cAo° 50-70 60-70 65 
Placement of 
utilized flakes AD AD R BD R * R AD 
Activity area 
associated with 
ground stone X X X X -

* X X 

Pits in 
activity area - X X X X - - X 

Soft-hammer 
technique - X - - - - - -

Very small 
flakes - - - X - _ X -



The percentage of chalcedony flakes is approximately three 

times that of the cores at Shurban and Runway. It is reasonable to 

conclude in these cases that chalcedony blanks were brought to these 

two sites in significant quantities. Hypothesis 2 cannot be rejected. 

No conclusions can be reached concerning hypotheses 3 and U. 

The chalcedony cores averaged one-fourth to one-sixth the size of the 

coarse-grained cores and weighed one-fifth to one-tenth as much (they 

are less dense than quartzites and siltstones) and therefore no direct 

measure can be used to determine how many flakes each type of core 

produced on the average. In most cases the original size of the core 

is impossible to determine and this, too, would be necessary. Coarse

grained cores usually retained cortex and often had only two or three 

flake scars whereas the chalcedony cores lacked cortex and had many 

flake scars. Neither material seemed free of faults and impurities. 

This indirect evidence supports these two hypotheses. 

Characteristics of Debris Found in Structures 

It was established in the section on "Changes Through Time" 

that there were two types of secondary reduction work: thinning and 

cortex removal. Further, work took place in cobble room fill and 

directly on the pithouse floors. The fact that chipping did not occur 

in pithouse fill or on cobble room floors demands explanation. Un

fortunately, information which might lead to explanations is not 

available. Hence two hypotheses are presented for future consideration 

by archaeologists interested in further studies of the Salado: 



1. Placement of work areas may be due to changes in work 

habits through time. 

2. These two distinct patterns may reflect different cultural 

groups. 

At the intrasite level, the debitage within any particular 

structure shows a significant preference for either thinning or cortex 

removal. It is possible to state which activity took place in any 

particular case. 

At Multigrade, Room 1+ exhibits significantly more chalcedony, 

less thinning flakes and more cortical flakes than the other rooms at 

the site, implying that a different tool was being worked on in Room h 

than in the other rooms. It follows that at least two different lithic 

tools were manufactured at the site. 

Columbus' stratigraphy in Room 1 shows evidence that different 

activities occurred at two different levels. Within the 30 to h0 

centimeter leve, there is a large amount of chalcedony being worked 

without thinning. Below, on the Subfloor 1 level, chalcedony comprises 

an even larger percentage (39*1$ versus 30.0%) of the debris. Thinning 

flakes account for 22.2% rather than the previous 9-6%, while the per

centage of cortical flakes remains constant (20% - 22%). It is clear 

that at the time of the Subfloor 1 level, people were thinning chal

cedony as a means of secondary reduction and they were not thinning 

chalcedony as consistently at the time of the 30 to 1+0 centimeter level. 

Rather, they were removing cortex. In conclusion we can say that Room It 
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saw the removal of cortex and Room 5 was designated for thinning 

operations. 

Sealed units within the cobble room at Tin Horn indicate the 

manufacture of two distinct tool kits at different time horizons. 

The older horizon was associated with thinning large amounts of 

chalcedony while the more recent time horizon represented by the upper 

fill supplies evidence of the thinning of coarse-grained materials. 

While most rooms on an intersite level showed some, if scant, 

evidence of both types of secondary reduction, it is significant that 

in Room 2 at Refugia (the latest site), no thinning flakes whatsoever 

were found. Only cortical and unclassified flakes were evident. All 

thinning on either chalcedony or coarse-grained rocks at Refugia took 

place in Room 1. 

At Monitor the percentages of cortex in Room 1 (13.9%) and 

Room 2 (25-9%) indicate that in Room 2 cortex removal was the main 

activity. Again one can hypothesize that either each room was the 

locus of manufacture of specific and different tools or that these 

rooms indicate different stages of manufacture of the same tool. 

What is clear is that at all sites, rooms were assigned specific 

functions or activities involving either stages of tool manufacture or 

completion of specific types of tools. This conclusion has far-

reaching consequences regarding social organization. Why were the 

lithic activities sorted by room? Possible explanations are: 

1. Task specialization by families or individuals each located 

in separate houses. 
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2. Community assignment of specific tasks to particular rooms, 

an explanation parallel to that concerning the outside work 

areas. 

3. Different groups or cultures occupying different rooms at 

the same time. 

U. Different groups or cultures occupying different rooms at 

different times. 

Until the final report on the Miami Wash Project is completed, 

there is insufficient data to accept or reject any of the above 

hypotheses. 

Further Thoughts 

This section discusses ideas for further research and contempla

tion. No effort is made to resolve any question raised. Rather, I have 

taken the opportunity to reflect on what has been discovered and to see 

in what further directions our knowledge can be enlarged. As Neils Bohr 

repeatedly stated when lecturing a class, "Every sentence that I utter 

should be regarded...not as an assertion but as a question" (Bronowski 

1972, p. 33^). That is, the answers at one level form the questions to 

broaden our knowledge of whatever universe we are studying or to push 

it to a new level. 

With this in mind, let us mention some implications of the 

Saladoan social structure. Enough archaeological information has been 

accrued to begin thinking about group size, the designation or delega

tion of authority and general group organization. The group size may 
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be a reflection of how many people were required for the specific 

tasks performed at the sites and also in some way may reflect on the 

size and composition of the large hilltop pueblos, though the latter 

may be less obvious. Population size undoubtedly also affected the 

authority structure and hence group organization. Who could and did 

use a structure — families, extended social units, specialized 

workers? 

One concludes that a rather egalitarian society existed at the 

Miami Wash sites. There is a lack of specialized or peculiar archi

tecture such as would be used for ceremonies or high-status residences, 

few status objects such as jewelry and carved or decorated items. If 

these elements were a part of Saladoan social structure, they were re

stricted to the pueblos and the Miami Wash sites may represent one of 

the cultural strata. 

It is now time to hypothesize what might be found if and when 

the hilltop pueblos are excavated. With the establishment of quarrying 

sites down in the wash, one can expect that the majority of the chipping 

at the pueblos will be working blanks and preforms. As a result, we can 

expect more tools to be found. If any cutting was done, there should be 

more cutting edges (low angle edge angles) evident on the utilized 

flakes. 

Specific work areas, though not necessarily identical to those 

in Miami Wash, are forecast. Their characteristics should include 

multi-use activity areas, indoor and outdoor locations, a large amount 

of finishing work will be evident inside structures, and all primary 

reduction activities will occur outside. 



Simplistically, the work patterns implied by the work areas 

should either be a repetition of one pattern throughout large units 

of the pueblo implying that work was done by family units, or one large 

work pattern will occur implying craft specialization or the designa

tion of communal work areas. 



CHAPTER 5 

SUMMARY AND CONCLUSIONS 

This study has demonstrated the value of lithic debris analysis. 

There is a wealth of information to be gained, most of which has been 

overlooked in the past. A simple method for analyzing such assemblages 

has been developed that maximizes the information obtainable in a mini

mum of time, a practical requirement for present-day archaeological 

studies, and generates some powerful conclusions. The information ob

tained from the plottings and from a general knowledge of lithic 

technology was combined whenever possible with data obtained via other 

means of archaeological analysis. This has resulted in the ability to 

make some dependable statements and predictions concerning the cultural 

behavior of the former site inhabitants. 

Six main points were discovered concerning the cultural behavior 

at the Miami Wash sites which could not have been obtained without the 

present lithic analysis: 

1. The identification of quarry sites and finishing sites. 

2. The culturally determined placement of specific work or 

activity areas. 

3. The existence and location of a primary reduction area. 

U. The existence and location of a secondary reduction area. 
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5. The existence of separate female a.nd male work areas whose 

locations are part of the culture trait list. 

6. The assignment of specific chipping behavior or tasks to 

specific rooms at each site. 

More questions have "been raised than answered in this study 

and that is how it should be. The specific conclusions reached have 

already become the basis for further contemplative thought. The 

questions these conclusions generate form a new level of abstraction. 

My hope is that they will inspire further work in the areas of lithic 

analysis, Salado archaeology and the use of this methodology. 



APPENDIX A 

CHI SQUARE TESTS ON MONITOR 

Chi square tests were run on the Monitor Site data as a control 

or check against the method of defining clusters on the lithic mappings 

presented in the text. Young and Veldraan (1972) was the reference used 

for the use and application of the chi square test. The large number 

of the degrees of freedom required that the chi square values be con

verted to z-scores (normal distribution) according to the formula: 

Z+Y2X2 - If2df-l (Young and Veldman 1972, p. 378). 

A constraint on the use of chi square is that the expected value 

always be 5.0 or greater. Due to the relatively small quantities 

assigned to many categories, compared to the 6k grid squares covering 

the site, only nine chi square tests were run that are meaningful within 

terms of the chi square limitations. These tests show conclusively 

that some of the lithic debris is non-random in its distribution on the 

site. This fact can be extended to cover all eight Miami Wash sites 

and is a verification for the assumption that lithic debris on a site 

reflects at least a part of the systemic structure of the culture that 

produced them. It follows that the artifact clusters determined by the 

analysis discussed in Chapter 3 can be accepted as significant phenomena 
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to be explained in terms of cultural behavior — or at least phenomena 

to which one may address questions dealing with cultural behavior. 

Table 1 clearly shows the correlation between the results of 

the mapping technique and the results of the chi square tests. Where 

clusters were indicated by plotting quantities of debris, the chi square 

test shows all these cases to have a probability of at least 95% to be 

non-random. Conversely, the mappings where no clusters seemed apparent 

showed a random chi square distribution. 

A chi square test for association was run on one work area to 

determine the significance of the independence of chalcedony flakes 

and coarse-grained flakes within the flake cluster, a relevant pattern 

according to the mappings. Indeed, this configuration tested out at 

the .05 significance level, which is to say, there is a 95% probability 

that chalcedony and coarse-grained flakes are not randomly distributed 

within the work area. This finding can be applied to verify the pro

priety of determining clusters of association within any category which 

shows a non-random distribution. This is the basis behind designating 

primary and secondary reduction areas and for determining the spatial 

separations where applicable for the chipping of chalcedonies versus 

coarse-grained materials. 

Observation of Table 1 yields the hypothesis that whereas when 

a category is represented by a large quantity, it usually forms a non-

random cluster, the absence of clusters in categories represented by a 

small number of items may be due to the quantity size. The loss of 



artifacts and their redistribution on the site over time may heighten 

our inability to find possible clusters. Such an hypothesis may have 

to be tested on modern material akin to the work of Gould et al. (1971). 
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