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Chapter Six 

A Preliminary Analysis of Hammerstones 

From Chaco Canyon, New Mexico 

W. H. Wills 

Experience .. " .. has shown that time 
spent in tbe meticulous weighing, 
measuring, and classifying of 
hammers. for the most part, is time 
lost. E. Haury 

Preface 

This analysis was done as an undergraduate 
research project in 1976. supelVised by W. James 
Judge. In the nearly twenty years since the analysis 
was completed, bammerstones remain largely ignored 
in Southwestem lithic studies, and this is perhaps the 
way it should be. Hamrnerstones are such 
generalized tools that their relevance to explanatory 
models is probably minor in most cases since 
functional interpretations tend to be extremely 
ambiguous (Dodd 1979). At Chaco, however, there 
are temporal patterns in hammerstone material 
selection that are interesting and point to some sort of 
shift in functional requirements for hammers. I am 
inclined to think that increased use of petrified wood 
through time was linked to flaked stone production 
but there was no way to assess this idea in the 
original analysis. 1 hope in the future that a more 
thorough consideration of hammerstones at Cbaco 
will build on this preliminary work. 

Introduction 

Hammerstones must surely rale as one of the 
least studied of archeological remains. Unlike 
ceramics or projectile points, hammerslones do not 
lend themselves 10 easily constructed typologies or 
functional classes being, to paraphrase several 
authors, made from any available tough stone. Yet, 

as almost all Southwestern archeologists note, ham­
merstooes are among the most common and expected 
artifacts to be recovered during any excavation. The 
lack of attention these tools have received seems to 
be related to an accepted rule of thumb that hammer­
stones are too general in nature to be worth studying; 
i.e., they wertl used for just about aoy manner of 
percussion and made of whatever sort of rock 
happened to be available at the time (Judd 1954: 177). 

The major thesis of this chapter is tbat hammer­
stones, at least in Chaco Canyon, cannot be tossed 
off so lightly. They convey a wide variety of mean­
ings for the researcher patient enough to seek them. 

As the title suggests, this paper is only an initial 
summary of analysis uodertaken in 1977. Its main 
purpose is to elucidate the types of problems that 
need answers, to define specific characteristics to be 
studied in seeking these answers, and to present the 
methodology and justification for the way in which 
such answers are sougbt. In this regard, this paper 
is tediously loog and burdened by graphics. I hope 
that the mundane detail herein will preclude its 
presentation in the final report and that this will allow 
a concentration on the more important questions 
which were not possible in this report. 

The remainder of the chapter is comprised of 
various analytical results produced in the hammer­
stone study. Before proceeding to tbat, we must fi rs t 
define the term, ~hammerstone. ~ The defmition em­
ployed here is broadly functional ; a hammerstone is 
a modified or unmodified piece of stone showing 
evidence of percussion; i. e., presence of crushing 
(c.r. Judge 1973:2). This is the implicitly accepted 
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archeological definition and it will be nOled, includes 
both original bammerstones and other tools reutilized 
as hammers. 

A total of 813 bammerstones were included in 
the study although, as it turns out, not all of these 
were bammers. Each hammerstone counts as one 
statistical case and with the exception of site 29SJ 
627, aU sites were 100 percent sampled. Specimens 
from 29S1 627 included all floorlfloor fill /sub-floor 
hammerstones plus a rough grab assortment of other 
proveniences. Table 6.1 gives counts per site. 

Table 6. 1. Sites from which hammer­
stones were analyzed. 

Sile Numbet Numbu 
Number Pre5C nt Analyzed 

298J 423 41 41 

29SJ 299 30 30 

2951 TIl 

29SJ 623 " " 
29SJ TI4 16 16 

29SJ 629 272 272 

2981 1360 8. 80 

29SJ 627 '" 140 

29SJ 389 176 176 

Variahles 

The variables monitored in the analysis were 
selected on the basis of their boped-for relevance in 
providing information pertinent to the solution of 
several specifi c research problems. These problems 
can be subsumed under the I1lther broad categories of 
technology, resource location and variability. They 
are as follows: 

1) Are there different kinds of hammerstones? 
2) Do functional differences exist among 

bammerstones? 
3) Where was bammerslone material procured? 
4) Is there temporal variation among sites? 
5) Are there intrasite spatial differentiations? 

The variables described below were considered 
meaningful in approaching these questions. This 

assumption is both a mixture of intuition and 
experience. All derivation of relevant data is 
dependent upon the researchers' feelings as to what 
is usefu1 in solving their specific problem and, in this 
particular case, it is assumed that a hammers tone is 
a tool and the best way 10 discover the meaning 
behind it, as such, is a consider.dion of its functional 
attributes; i.e. , material type, morphology, wear 
patterns, etc. No further justification should be 
necessary with respect to criteria of variable 
selection, but it should be noted that a different 
variable assemblage (e.g. , color, luster, texture) 
might well support different interpretations. The 
variables chosen here are thought to be the best in 
tenus of answering (however inadf'.quately) the 
questions outlined above. 

The variables are: 

1) Weight. Weight was measured to the 
nearest O.lg on a Dial-O-Gram scale. 

2) Material Type. Material type was deter-

• 

mined in accordance with Helene Warren's (1967) • 
fmir digit liHuc code. During later stages of the 
analysis, the specific types were at times combined 
into four groups: petrified wood, chert, sandstone, 
and quartzite. 

3) Parent State. This variable represents a 
classification of various possible original or initial 
forms from which the hammerstone was derived. 
The values are: I) cobble, 2) tabular, 3) petrified 
wood, 4) other, and 5) unknown . Tabular was taken 
to mean fortruJ having two or more flat sides as a 
result of naturnl sedimentary or crystalli:nttion 
processes. The value ·other- was employed when 
the parent state of the bammerstone was recognizable 
but could not be entered in any of the fi rst three 
values. 

4) Cortex. A working definition of cortex was 
taken to be the surface of the material exhibiting 
weathering . Occurrences of - false cortex, " such as 
is often seen on petrified wood, was considered to be 
cortex and entered as such. 

5) Technology of Manufacture. This variable 
refers to whether or not the initial form of the 
hammerstone bad been altered. The values are: 1) 
shaped by flaking, 2) shaped by other, and 3) not • 
shaped. In a number of cases, it was not possible to 



• 

• 

• 

attribute flake scars to human behavior; i.e. , the 
possibility of natural action seemed equally 
warranterl. In these instances, the value shaped by 
flaking was entered. The second value. shaped by 
other. refers to alteration of the original form nol 
caused by flaking. If these two values were present 
on tbe same artifact. the predominant one was 
selected. 

6) Morphology. Morphology is simply a 
generalized category designed to take into accounl a 
number of dimensions contributing to form without 
monitoring a large number of dimensional variables. 
The values are: I) angular, 2) spheroidal, 3) 
discoidal, and 4) slab. Angularity was, in general, 
defined operationally as the presence of an edge. 
Cases where this did not hold true were in tbe 
recognition of the discoidal and slab values which 
could also possess edges bul in distinctive 
configurations. Perhaps a clear definition of 
angularity might be obtained if we say that it is 
characterized by edges which are irregular and do nol 
contribute to the defmition of a regular , specific 
morphological type. Spheroids were more or less 
round. 

7) Wear. Four categories of wea.r were 
distinguished: abrasion, battering , step fracture, and 
other. Combinations of tbese categories were also 
recognized. In assigning causation to tbe wear 
patterns observed, it was as..'i\l.med that abrasion could 
be identi fied by tbe presence of striations and 
battering by a characteristic shattered and pitted 
surface. In the actual analysis, however, such 
distinctions were difficult to make. In most C!L<;es, 

abrasion of petrified wood was fairly easy to 
recognize, but in the case of quartz.ite, the 
differentiation between abrasion and extensive 
battering was not often easy, especially when the 
wear occurred 00 edges. Wear patterns on quartzite 
are very difficult to di&1inguisb and polish rather tban 
striation seems to be more common to this material 
when abraded (Toll 1976: 1*39). Consequently, 
abrasion was often entered if tbe wear observed was 
present at edge locations not easily accessible to 
battering, i.e., the lateral sides. Planed-down 
surfaces and, of course, striae, when present, were 
also considered indicative of abrasion. This may well 
be the weakest portion of the analysis in that 
misinterpretation is certainly not uncommon. 
Nevertheless, the analysis should be internally 
consistent since conceptions of whal constituted a 
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particular type of wear did not change substantially 
during the analysis. 

8*10) Degree of Wear. Th.is variable 
monitored the amount of specific wear types present 
as a percentage of the total wear observed. For 
example, if battering and step fracture had been noted 
in equal proportions, they would have been entered as 
50 percent battering and 50 percent step fracture. 

II) Function. Each artifact examined was 
assigned a subjective function based upon the 
analyst'S conception of the type of tool it represented. 
The values are: I) abrader, 2) hammer, 3) masonry , 
4) chopper. 5) manuport, 6) unknown, and 7) core. 
In general, abraders exhibited more abrd.Sion than 
other wea.r types; bammers were thougbt to be 
characterized by battering and step fracture; masonry 
was assigned (usually) to those specimens 
characterized by greater relative weight, extreme 
battering and rounded morphology. Choppers were 
dependent uIX»l flaking and steepness of edge angle; 
the steeper the angle the more likely to be a cbopper. 
Often an artifact appeared to have been a chopper 
that had been exhausted and was subsequently used as 
a hammer. In these cases, the latest function was 
assigned. The values of unknown and core are fairly 
self-explanatory. Manuports are imported (to the 
site) items which do not exhibit signs of wear; they 
are nol common . 

The hanunerstone analysis fonn (Appendix 6A) 
summarizes the coding system used for trus study. 

Classification 

One of the questions for whicb this analysis 
seeks an answer is the possible existence of different 
kinds of hammerstones. The method fo r examining 
this problem involves some sort of classification 
scheme. For the purposes of this paper the following 
assumption was considered basic 10 establishing a 
classification: if types of hammerstones exist, tben 
similarities and differences among given attributes 
will vary significantly in relation to these types. 
Implicit in this approacb is the notion that one can 
distinguish types of a specific artifact, providing tbat 
the prehistoric makers actually recognized such types. 
This bas been a debated point. Ford (1952) and 
Brew (1946:46), on the one hand, have &'Uggested that 
classification attempts are basically artificial and 
imposed upon the data since it is their belief that 
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change is continual in every aspect of cultural 
endeavor and bence, grouping artifacts as to types 
can only serve as an aid to the archeologist rather 
than a true reflection of prehistoric concepts. 
SpauJding (1953, 1972, 1976), however, cbampions 
the viewpoint that types do exist and that they are 
definable. 

... within a class of quite similar artifacts, 
classification into types is a process of 
discovery of combinatioos of attributes 
favored by the makers of tbe artifacts, not 
an arbitrary procedure of the classi fi er 
(Spaulding 1953:305). 

Obviously, I have chosen to accept tbe 
perspective tbat if specific kinds of hammerstones 
exist, they will be revealed by the demonstration of 
consistency in attribute correlations. Conversely, if 
specific kinds of bammerstones do not exist, if there 
is only one basic sort of hammerstone, then the 
relationship of attributes should also be indicative of 
this. In this sense, the existence of ~real" types 
corresponding to prehistoric norms is irrelevant. If 
significant correlations exist, they will be treated as 
proper types. 

There are a variety of ways of classifying 
prehistoric artifacts. Some are more useful than 
others, depending upon the kind.'i of questions one 
wants to answer. In this particular case, I accept that 
the method for finding types of hammerstones, if they 
exist, is in consistent relationships among attributes. 
The problem then lies not in determining that patterns 
of covariation exist, but rather in demonstrating that 
such associations have or do not have a significant 
degree of association. The fact that the most reliable 
method for measuring covariation between attributes 
is statistical shouJd be obvious. As Spaulding writes: 

•.• with the aid of statistical techniques, the 
degree of consistency in attribute com­
binations can be discovered 10 any 
meaningful archeological assemblage 
provided sufficient material is al hand 
and, hence, valid types can be set up on 
the basis of analysis of material from one 
component (Spaulding 1953:305). 

The statistical methodology available to the 
archeologist is wide-ranging and sophisticated. It is 

the nature of the archeologist's problem, however. 
which dictates the methods tbat can be utilized most 
meaningfully. 

The particular techniques chosen for this 
analysis were taken from the Statistical Package for 
the Social Sciences (Nie et al. 1975), a computer user 
packet providing a number of machine manipulated 
programs involving statistical computations. Three of 
these programs were employed; subprogram FRE­
QUENCIES, subprogram CROSSTABS, and 
subprogram DISCRIMINANT. Although the user 
manual gives detailed explanations of the statistics 
and tbe allalytical properties of their associated 
programs (to which the reader is encouraged to 
refer), a brief description will be presented here 
along with the justificatiolls for their selection and a 
discussion of the results. 

Subprogram FREQUENCIES gives the re-
searcher a number of useful descriptive statistics from 

• 

his raw data whicb may have some value in revealing 
underlying distributions of the attributes being 
monitored (Nie et al. 1975: 181). These statistics • 
include. among others, the mean, stalldard error. 
standard deviation, variance and range, as well as 
optional grapbic displays. Such summary statistics 
are very useful as the first portion of an analysis 
which can, in tum, provoke new questions or suggest 
significant patterning. As Thomas (1976:41) notes, 
"Science data never speak for themselves, an initial 
step ill the analysis of anthropological data usually 
involves summarizing raw field data. " This was tbe 
raliollale behind tbe use of "FREQUENCIES in tbe 
hammerstone analysis. That is, it allowed for an 
initial assessment of the number and occurrence of 
the variables under study. 

Two FREQUENCfES runs were done; one was 
perfonned on all the data cases lumped as a group, 
while the second considered the cases particular to 
each site. The results immediately suggested certain 
groupings of attributes as well as changes through 
time. These revolved specifically around such 
variables as morphology, parent state, malerial type, 
and weight. It seemed, for example, that 
morphology might be closely related to material type 
and that these both might be related to weight. It 
also appeared that there was probably a shift in the 
types of material being utilized from one site to 
another, specifically in that percentages of quartzite • 
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hammerstones decreased from the earlier to the latcr 
sites while petrified wood bammerstones increased 
proportionately (Figure 6.1). 

lbese suggestive distribution patterns were then 
the first guides for seeking specific attribute 
correlations that would aid in defining or negating 
some sort of attribute organization; i.e., the presence 
or absence of observable types. It also hinted al 
temporal changes in bammerstone characteristics, a 
very important question which was proposed as one 
of the principal research problems. It is to the 
question of classification that this paper now 
primarily addresses itself. 

Subprogram CROSSTABS moves the anaJysis 
up from the level of descriptive statistics to that of 
contingency statistics, to the analysis of joint 
frequency distributions and their significance (Nie et 
al. 1975:218). This is the sort of analysis which, as 
previously suggested, would be most relevant to 
distinguishing artifact classes-measures of corre­
lation between attributes. CROSST ABS provides for 
several significant tests including Chj~square, Phi, 
Cramer's V, and various other coefficients of 
contingency. A number of variables were selected 
for input in the CROSSTABS program, some on the 
basis of bunches developed during the actual tabletop 
examination of tbe hammerstones, otbers from the 
distribution patterning resulting from the FRE· 
QUENCfES runs. Although the CROSSTABS 
method of 2-by-2 contingency analysis was used to 
approach most of the problems outlined above, I now 
describe how it was specifically applied to the 
development of a hammerstone classification scheme. 

The scheme should , perhaps, be elaborated on 
at this point, or at least the guidelines used in 
searching for possible hammerstone classes. First, I 
have assumed that hammerstones have a single basic 
and underlying function, that being percussion. This 
point of view is explicit in the very deftnition of a 
hammerstone which stipulates that battering (wear 
resulting from impact) is the diagnostic cri teria for 
assigning an artifact to the category, "hammerstone. ~ 
Hence, the classification attempt is concerned with 
function. The reason for this is simple; a 
hammerstone is a 1001 and tools are created for a 
purpose. Therefore, while there may be stylistic or 
secondary functional differences within a tool class 
(Binford 1972b:200; Jelinek 1976:19), the primary 
aspect of a tool is its intended function. In regard to 
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hammerstones specifically, we might note that 
Longacre (1970:36) assigns bammerstones to a 
functional subgroup composed of percussion 
instruments (not to be confused with drums, 
however). Bordaz (1970:44) does Likewise. In short, 
and to reiterate, the role of the hammerstone within 
the technological subsystem of the more inclusive 
cultural system is seen as fimctional and the attributes 
anticipated as important to differentiating classes are 
those thought to have functional significance. 

What, tben, might these attributes be? In 
effect, all of those which were analyzed since all 
were considered relevant to functional interpretations. 
So, tbe problem then becomes one of determining 
which attributes are lhe most important in relation to 
ftmction. It soon became obvious that CROSSTABS 
would be of little help in lrus area for while it did 
provide tables and tests of significance, these turned 
oot to all have high degrees of significant correlation. 
The contingency approach did seem to isolate certain 
correlations of vHriables but was unable to 
differentiate as to variable importance. Conse­
quently, there seemed a need for a stronger test, one 
which would bring some insight to the pbenomenon 
of consistently high correlations among most of the 
study variables. 

Fortunately, SPSS bas in the form of ils 
DISCRIMINANT subprogram a method for 
measuring the degree to which individual variables 
can be used to predict on other variables. Very 
simply, DISCRIMINANT takes a set of groups 
specified by the researcher and a collection of 
variables expected to measure differences between 
those groups, weighs the variables statisticaUy, and 
then combines them in sucb a way as to permit tbe 
researcher to discriminate between one or more 
groups on the basis of certain variables (Nie et al. 
1975:435). In effect. it makes statistical distinctions 
between groups. It also provides a ranking system 
which indicates which variables are most useful in the 
discriminating process. 

The first step in the application of this technique 
is to select the groups among wrucb one wants to 
distinguish differences. This choice is important in 
tbat the groups specified should be relevant to the 
problem at hand: ~Tbese groups are defined by the 
particular research situation~ (Nie et al. 1975:435). 
For the purposes of the bammerstone analysis, it was 
thought that the most useful attribute to be able to 
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distinguish was morphology. The justification for 
using morphological criteria is twofold: 

1) During the initial tabletop analysis of a 
sample of 50 hammerstones. it seemed thai certain 
distinct shapes or forms were present within the 
group as a whole. Consequently, a variable category 
was created with four values: angular, spheroidal , 
discoidal, and slab. This was not entirely arbitrary 
but was arrived at by a combination of what was seen 
in the Chaco material and what other researchers bad 
noted, especially Haury (1976:279), Kidder 
(1932:60), and Woodbury (1954:89-91). 

2) Previous descriptions of hammerstones not 
only listed different shapes but also suggested tbat 
such shapes were the result of deliberate modification 
or specific types of use. For example, 

Examination shows that the original 
rounded contours of the stone were 
deliberately destroyed by striking chips 
more or less at random from various parts 
of tbe surface, the intention evidently 
having been to produce angular projec­
tions ... {Kidder 1932:60). 

Any tough stone tbat migbt be grasped in 
the band sufficed for a hammer, but its 
surface was invariably fractured witb 
another stone to pnxtuce jagged faces and, 
thus, increased its effectiveness (Judd 
1954:117). 

In the Medio Period of Casas Grandes, OJ Peso 
notes that most bammerstones were: 

Simply angular stones selected for size 
and shape that fit hand and purpose. 
Others were waterwom pebbles with one 
end or several surfaces flaked to sharp 
angles, or in other instances merely 
battered from pounding (OJ Peso 1974: 
108). 

Dr, compare Hayes and Lancaster's description 
of hammerstone morphology from Badger House at 
Mesa Verde: 

The sharp or angular edge of the break 
was then used as the striking platform of 
the tooL .the smaller tbe area of impact 
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the greater the effi ciency of the blow 
(Hayes and Lancaster 1975:149-150). 

Angularity is not tbe only hammerstone shape 
reported. Witness Kluckhohn's statement that, 
~Unworked cobblestones were used for temporary 
hammers~ (Kluckbohn 1971:175). Haury (1976:279) 
has a specific category for spheroidal bammerstones, 
and most sites list hammerstones made from river 
cobbles, an obvious spheroidal or at least round 
fonn. In fact, a recent artifact analysis form obtained 
from the Office of Contract Archeology in 
Albuquerque declares (probably incorrectly) that only 
stones baving broad round surfaces associated with 
battering arc to be considered hammerstones. The 
point is that the morphology of tbe implement has 
always been the primary characteristic noted by 
investigators and the types of morphology explicitly 
recognized by them have been angular (edges) and 
spheroidal. Because the present analysis is geared 
towards a functional explanation and the mor­
phologies reported seem to transect otber variables 
such as material type, method of manufacture, and 
type of wear, I assume tbat the morphology of a 
hammerstone is probably its most distinctive 
characteristic. 

Given the importance of morphology, we may 
now come back to the discriminant analysis. The 
object in this case is to determ.i.De if such classes exist 
(i.e., morphological classes) and if so, what variables 
are most important in differentiating between the 
classes. 

The DISCRIMINANT program was first run 
using three of the morphology values as groups. 
These were angular, spheroidal, and discoidal. The 
value ~slab" was not included because of its low 
frequency and because I thought that it was probably 
subsumed under the broader value of angular rather 
tban as a separate and distinct value or class unto 
itself. Portions of the summary table from that first 
run are reproduced in Table 6.2. All variables were 
utilized and the stepwise method chosen was Wilks. 
As can be seen from the table, there are four main 
discriminating variables: weight , function, parent 
state, and technology of manufacture (hereafter 
referred to as technology). Material type, 
surprisingly, did not seem to be correlated with 
weight and function, or with morphology. This result 
did not seem quite satisfactory in that the functiOD 
variable was subjectively assigned and often the basis 
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Table 6.2. Results of first discriminant run. 

A. Summary SLltistiCi. 

Step Variable Flo Enter 
Number £[Ilered Removed or Remove 

Weia:h1 17 .39854 

2 Function 12.95 191 

3 Puent Stale 10.82182 

4 Tr:chnoiogy 8.53900 , Pc~cntage. of 
We.r-Slep Fracture 2.63864 

6 Material Trpc 1.66054 

8 . Suooudi7,ed Dixriminanl Function Coefficients. 

Varillblc Function I Function 2 

Weight 0.63585 -0.27871 
Material Type 0.25776 0.05058 
Puent Sute -0.36566 -0. 18442 

Technology 0.38958 0.30788 

PCf'Ccn~ of 
Wcar-Slep Fracture '().20664 0.22524 

Function 0.14595 0 .83732 

for the assignment was dependent upon the 
morphology of the artifact. For example, discoidals 
were often called choppers if the edge angle was 
particularly steep. Therefore. it was decided to run 
the program again without including tbe variable 
function in the analysis. 

Table 6.3 is a suntrruuy of the second 
DISCRIMINANT run . If the sequence in which 
variables are entered into the analysis is examined, it 
can be seen that although the variable function has 
been deleted, the other variables with the most disc· 
riminating power (the bigber the "F to Enter or 
Remove,· tbe better the variable for differentiating 
between groups) remain unchanged from tbe fi rst 
DISCRIMlNANT run. This suggests that, indeed , a 
possible underlying relationship pertaining to the 
morpbology of individual hammerstones has been 
isolated. 1be analysis has also derived two functions, 
the first of which seems strongly contingent upon the 
variable weight, while the second appears to 
represent a combination of types of wear. The 
Wilks' Lambda for function I is .8826; for function 
2 it is .9733. Since the lower Lambda indicates a 
stronger degree of discrimination , we might tender 
for the moment a possible interpretation involving 

weight as the primary characteristic associated with 
morpbology although the types of wear may be 
suggestive of secondary characteristics. 

In addition to this evidence, the second run also 
presented some insight into the appropriateness of the 
three categories used to define the groups. 
Specifically, when examining the predicted results 
versus the group assignments made during the 
tabletop examination, we frnd that the computer had 
grouped 67.0 percent of angular hammerstones 
conectly, 57.1 percent of spheroidal, but only 26.3 
percent of discoidals (Table 6.3). This led me to 
believe the Group 3 might not be a particularly valid 
classificatory category; therefore, 1 decided to check 
this suspicion by initiating another DISCRIMINANT 
run using only the values or angular and spheroidal as 
the groups. The reason for this was the thought that 
perhaps the discoidal characteristic was secondary to 
the angular, i.e., all of the discoids would ceminly 
have been called angular ir it had not been decided 
that the regularity or the fonn warranted a separate 
category. Consequently, it seemed somewhat logical 

• 

that if better prediction results could be obtained from • 
an analysis involving only two categories of 
morphology, then there might be a stronger basis for 
postulating morphological distinctiveness among 
hammerstones; in this case, a dichotomous 
relationship between angularity and sphericity. So, 
as might be expected by now, a third DlS­
CRlMINANT program was run using angular and 
spheroidal as the groups. 

The results of this run were the hoped for 
increase In prediction accuracy plus further 
confirmation of the association among the variables 
already identified as contributing the most to tbe 
distinctiveness between morphological categories 
(Table 6.4). In particular, it seems that the discoidal 
hammerstones are, in ract, merely a subset of 
angular. 

This presents a rather interesting problem, for 
if, in fsct, those hammerstones in the original 
discoidal category cannot be adequately distioguished 
from "ordinary" angular hammerstones, then why 
their distinctive outline? The answer to this question 
probably lies in what Jelinek (1976:22) calls the 
~Frison Effect" (cr. Frison 1968: 152). That is, the 
modification or an original tool form to a different 
fonn during use in a succession of tasks. A large • 
number of the discoids were, as pointed out above, 
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Table 6.3. Results of second discriminant run. 

A. Summary statiitic •. 

Variable 

Step FLO Enter or 
Number Enle~d Removed Remove 

Weight 17.71092 
2 ParellL State 10.55776 

3 Te<;hnology 7 .97316 

4 Percentage of 
Wear-Battering 4.S639Q , Percentage o f 
Wear 2.93712 

6 Percentage of 
Wcar-Ablllsion 1.73094 

7 Percentage: of 
Wear-Step FllIclure 1.76327 

• MOlerialIYoe i.S1992 

B. Standardized Discriminant Function Coefficient • . 

Variable Function 1 Function 2 

• Weight 0.64993 0.35090 

MMerial Type 0.24316 0 .04743 
Parent Stale -0.34599 0.24 190 

T ccboology 0.35136 -0.26127 

PercenLage of Wear -0.04800 0.44913 

Perceolllg!; of Wear-
Abruion -0.25081 0 .34711 

Percentage of Wear-
Battering -0.25081 0.83676 

Percentage o f WClr-Slep 
Fracture -0.35741 -0.22710 

C. Prediction ResulU 

Predicted Group Membership 

Actual Group Number of Cues Group I Group 2 Group 3 

Group I 639 423 143 61 
67.0 22.4 10.6 

Group 2 98 31 " 11 
31.6 57. 1 11.2 

Group 3 38 19 9 10 
50.0 23.7 26.3 

Ungrouped eases 30 23 1 6 
76.7 3.3 20.0 

Percent or "grouped" eases eOrNctly clusi fied; 63.74 pe~cnl. 

• 
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Table 6.4. Results of third discriminant run. 

A. SUIT1fNII)' Stati.etici. 

Step V.rnble F 10 Enter 
Number Enlcrcd Removed or Remove 

Weight 28 ,59593 , Parent State 19,76012 
J Technology 14,96705 , Material Type 3.94888 , Weer 2.83204 

B. Standndiz.ed Discriminant FUllCtion Coefficients, 

Variable 

Weight 

Muerial Type 
Plrent Stale 
Technolos:y 
Wear 

C. Prediction Refi/ili. 

Number of 
Actual Group C~. 

Group 1 '" 
Group 2 98 

Ungrouped " 

FunctioQ I 

-0.62003 
-0.25209 
0.37125 

-0.39628 
0 ,20998 

Predicted Group 
Membersh ip 

Group I Group 2 

43' 201 
68.5 3U 

26 72 
26-' '" 
" I' 76 .S 23.S 

Percent of "grouped" URI comctly classified: 69.20 percent. 

originaUy classified as choppers. This was one of the 
probable reasons that prediction results on Group 3 
(discoids) was most accurate during the first 
DISCRIMINANT run. In light of lhis, it seems 
reasonable to conclude that many of tbe discoidal 
hammerstones were originally choppers, but with 
extended use the functional edge for chopping became 
dulled and was either discarded or reutiJjzed as a 
hammer. This is a question which deserves more 
attention than it has received here because it has 
implications for the amount of tool curation practiced . 
HopefuUy, a more conclusive examination can be 
presented in future ana1yses. For the moment then, 
it wiD be assumed that discoidaJs are essentially 
angular bammerstones regardless of thei r original 
morphological function. 

Having thus postulated that the distinctiveness of 
discoidal hammerstones lies in prior functional 
contexts, we tum again to the question of why 
angular bammerstones are different from spheroidal 
ones. In this regard, it was thought that 

CROSST ADS would most likely be the place to 
search for the reasons behind the rugb correlations 
between morphology and the variables weight, parent 
state, and technology. Before proceeding to that 
aspect of the analysis, however, I thought it was 
ilJlPOrt&n1 to consider one more feature of the 
DISCRJMINANT runs. 

This involved the consistently low dis­
criminating power of the variable material type on all 
di scriminant runs . To me, this variable seemed to 
correlate highly with morphology and that it should 
not show up in the statistical output was puwing. 
The first attempt to confinn the inadequacy of 
material types in discriminating for morphology 
involved still another DISCRIMINANT run in which 
the various material types were lumped into four 
basic groups: chert, petrified wood, sandstone, and 
quartzite. I thought tbat this migbt have some 
influence on the discriminant results (Table 6.5). 
Consequently, a new tact was adopted in order to 
c rosscheck tbe previous results. Again. a 
DISCRIM INANT program was run, this time using 
the reroded material types as the groups among 
whicb were to be discriminated. The results are 
summarized in Table 6.6 and are very interesting for 
two reasons: 

I) They show morphology to be of little value 
in predicting material type. 

2) They show parent state and weight to be the 
strongest discriminating variables for material type. 

The observation that has already been made that 
morphology and material type are not highly 
correlated , 50011\\) confirmed. In reality, the situation 
is not so clear-cut. The problem is not related to the 
consistently high association of parent state to 
morphology and to material type, but the lack of 
association between tbe latter two. One possible 
reason for this might be in Dean's concept of the 
"SllJ'T'Og"ol'e" variable (Judge, personal communication 
1977). In effect. one variable can be subsumed 
under another. In trus case, it seemed that e ither 
parent state was surrogate to material rype or vice 
versa. The rationale for this viewpoint was that 
Warren's type code accounts for both cobbles and 
silicified wood which are, of course, two of the four 
parent state values. Intuitively. I fe lt that material 
type was surrogate to parent state, but the statistical 
analysis seemed to indicate otherwise since parent 
Slate always weighed more heavily. Yet another 

• 
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Table 6.5. Results of fourth discriminant run. 

A. SumllUlry Statistics. Malenal Types Recorded. 

Variable 

Slep 
Number Entered Rcmovo:d 

F ll) Enter or 
Remove , Weight 

2 Parent State 

3 Technology 

4 Pen:entag~ of Wear-
Battering , Wear 

6 Perce nl8gc of Wear-
Abrasion 

7 Percentage of Wear-
Slep FNleturc , Material Type 

B. Standardiu;d Discriminant Function Coefficients. 

Variable Function 1 

Weight -0.67139 

Material Type O. 1399Q 
Parent State 0 .48548 

Technology -0.35782 

WCI1T 0.07170 

Percentage of Wear-
Abrasion 0.23884 

Percentage of Wear-
Battering 0.36252 

PCl\:cntage of Wear-
Step FllIcturc 0.37487 

C . Prediction Results 

17.71092 

10.55176 
7.97316 

4 .56390 

2.93712 

1.73094 

1.76121 
1.07289 

Function 2 

-0.39131 
-0.1 145 I 
-0.18550 

0.24590 
-0.44550 

-0.33612 

-0.80057 

0.24700 

Predicted Group Membership 

Actual Group Number of CallCl Group I Group 2 Group 3 

Group I 6" "6 ' 45 78 
65.1 22.7 12.2 

Group 2 98 23 " 17 
23.' 59.2 17.3 

Group 3 3. 2. 4 6 
66.7 13 .3 20.0 

Percent or "grouped" cases correctly ciaslified: 63.35 percent. 

Hammerstones 957 



958 Chaco Artifacts 

Table 6.6. Results offifth discriminant run. 
Material types as groups. 

Variable 

SO" F to Enter 
Number Entered Re moved or Remove 

Paren' State 187.88557 

2 Weight 2 1.46497 

3 Wu, 9.08524 

4 Technology 4 .1156 1 , Percentage of Wear-Abrasion 3.\9504 

6 Cortex 2.27699 

7 Morphology 2.14993 

8 Pereentage of Wear-Battering 1.76099 , Percentage o r Wear-Step 
FrRcture 1.69065 

DISCRIMINANT program was run using 
morphology as the groups but eliminating parent slale 
from consideration. 

The results of this run seem to confinn a 
suspected surrogate relationship for it can be noted in 
Table 6.7 that material type immediately assumes a 
discriminating power not evidenced in previous runs. 
In fact, material type has assumed the rank position 
of parent state, although oat its degree of 
predictiveness. In light o f this, it appears reasonable 
to suggest tbat parent state is surrogate to material 
type. This interpretation has some significance in the 

Table 6.7. Results of sixth discriminant run. 

Step 

Parent state removed from the 
allalysis. 

Variable 

F to Enter or 
Number Entered Removed Remove 

Weight 17.49100 
2 Material Type 9.02682 
3 Technology 7.09201 
4 Percentage of Wear-Ranerios 5.21856 , Wear 3.25687 , Perceotage of Wcar-AbIllsioo 2.27976 
7 P¢rccotage of Wear..stcp 

FIlIcture 1.75650 

8 Cortex 1·12960 

determination of the attributes which cause the two 
morphological groups to differ statistically. 

The variables contributing the most to tbe 
differentiation between angular and spheroidal bave 
already been identified KS weight, parent state, and 
technology. To further clari fy precisely why these 
contribute so much, various combinations of the 
variables weight, parent state, technology, and 
morpbology were input into a CROSST ABS program. 
As might be expected, in every case the Chi-square 
statistic produced significant levels of 0.0, indicating 
extremely strong correlations. This, however, did 
not reveal why such good correlations were found. 

Finding the ~why" essentially involved a 
detailed examination of individual cell frequencies in 
the CROSST ABS contingency tables. Because 
further explication of this particular procedure would 
be tedious and of little informative value, I will 
s imply summarize those differences which are 
thought to have resulted in the statistical recognition 
of two hammerstone classes. 

• 

These classes, if it has not become apparent by • 
now, are angular and spberoidal. They differ from 
eKch other in a very basic manner. Indeed, the 
difference is explicit in the working definitions used 
to assign morphological values; angular bammer-
stones have edges, spheroidal hammerstones are more 
or less round with broad cUivilinear surfaces. These 
values bave been isolated statistically by comparing 
attributes other than morphology and, hence, we are 
forced to look for differences that are not so obvious. 

The first of these is weight, the variable which 
shows the most consistency in discriminating between 
the two morphological classes. Essentially , the cell 
frequencies reveal that within certain weigbt classes 
there are different proportions, the outstanding of 
which is a concentration of spheroids in the 401-900 
gm range. Table 6.8 gives specific cell frequencies, 
but it might be noted that the gross pattern seems to 
be as follows: angular hammerstones make up about 
92 percent of all hammers in the 1-200 gm range, 
about 80 percent of the 201-400 gm range, around 60 
percent of the 401-900 gm range, and 100 percent of 
all hammerstones over 900 gm (Figure 6.2). 

The implication seems to be that tasks 
requiring spheroidal (assuming that spheroids are • 
functionally different from angular) hammers were 



• Hammerstones 959 

Table 6.8. Cross-tabulations of weight by morphology," 

WeiihL AnB!!iar SE!heroid Discoidal Slab Row ToUtI 

ItolOOgm 3 142 11 16 , 181 
1.7 78 .5 6. 1 8.8 5.0 

75.8 22. 1 10.9 40.0 34.6 
0 .4 17.5 1.4 2.0 J.J 22.3 

101 to 200 gm 1 "9 " 15 12 352 
0 .3 84.9 7.1 4.3 3.4 

25.0 46.6 24.8 37.5 46.2 
0.1 36,8 3.1 1.8 J.> 43.3 

20 1 10300 gm 112 29 7 4 132 
73.7 19.1 4.6 2.6 
17.4 28.7 17.5 15.4 
J3.!!. 3.6 0.9 0.5 18.7 

301 to 400 gm 4l 12 1 " 77.6 20.7 1.7 
7.0 11.9 2. ' 
5.5 J.> 0.1 7.1 

401 to 500 8m 14 13 1 28 
50.0 46.4 3.6 
2.2 12.9 2.5 
1.7 1.6 9. 1 3.4 

501 to 600 8m 10 6 16 
62.5 37.5 

• 1.6 5.' 
1.2 0.7 2.0 

60110700 gm 4 2 6 
66.7 33.3 
0.6 2.0 
0.' 0.2 0.7 

701 \0 800 8m 6 3 1 10 
60.0 30.0 10.0 
0.' 3.0 3.8 
0.7 0.4 0.1 1.2 

801 to 900 8m 3 3 
100.0 

0.5 
0.4 0.4 

901 \0 1000 gm 4 4 
100.0 

0.6 
0.' 0.5 

1001 to 1100 gm 3 3 
100.0 

0.5 
0.4 - ---2.:.!.. 

Column Total 4 642 101 40 26 8 13 
Pcrccm 0.5 79.0 12.4 4.' 3.2 100.0 

• Data presented in columns as counts , row percentages, column percentage., lotal perccnlagc • . 
Chi-s~uart! = 92.56151 wilb 40 dcg~cs of frcooorn. 
Sign; le.nee '" 0.0000. 
Cramer's V = 0. 16871. 
Contingency Coefficient = 0 .31971. 

• 
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Figure 6.2. Angular hammerstones by weight class. 
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more likely, proportionately. to require a medium­
sized implement. There are other interesting patterns 
which emerge such as 94.5 percellt of the discoidaJ 
subset occurring below 400 gm, but the fact that 35.7 
percent of all spheroids weigh more than 400 gm, 
while only 6.9 percent of angular hammers fall in this 
range seems the most obvious difference. More 
subtJe differences may be influencing the statistical 
analysis but if so, this is not apparent at the moment. 

When we tum to the importance of parent state, 
we must keep in mind that Values 3 and 4 of the 
variable morphology should be considered as angular 
(Value 1). This aside, it can be ooted that there are 
two important correlations: 

I) Spheroids have an almost even chance of 
being cobbles. 

2) Cobbles show a 72.4 percent occurrence in 
the angular category. 

It might also be DOted that petrified wood occurs 
predominantly in the angular class (93.1 percent) as 
does the value other (85.4 percent). The tentative 
conclusion seems to be that the primary difference 
between angular and spheroid, as reflected in parent 
state, is the observation that 44.9 percent of all 
spheroids were originally cobbles (Table 6.9). 

The fmal variable with good discriminating 
power, technology, can be accounted for fairly easily 
with the aid of CROSSTABS. Examination of cell 
frequencies reveals that spheroids are almost always 
either unmodified or shaped by other. Personalob­
servation suggests that rarely, if ever, did other refer 
to anything but battering. As for angular hammer­
stones, they result from flaking, battering or selection 
for naturally occurring edges, but when intentionally 
modified, flaking is the prevalent mode. It is also in· 
teresting, though not extremely pertinent to the prob­
lem at hand, that 44.2 percent of all hammerstones 
are unmodified (fable 6.10). In cooclusion. it would 
seem that the way in which hammerstones are 
modified is related to their final form, specifically in 
that spheroids are usually shaped by battering. 

To bring this tortuous narration to a quick and 
deserved end, I simply state that statistically, as well 
as intuitively, there do seem to be two mor­
phologically distinct classes of bammerstones which 
can be differentiated on the basis of weight, parent 
state, and technology of manufacture. 
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Function 

The stated objective for developing a classi­
ficatory system of hammerstones was to provide an 
aid in determining whether hammers tones could be 
functionally differentiated. It might be asked now if 
the dichotomous grouping postulated in the preceding 
portion of th~ paper does indeed shed some 
proverbial light on the question of functionality. 

As detennined so far. the morphological 
dichotomy isolated in the analysis only suggests 
functional differences; it does not reveal what the 
nature of such differences might be. Haury seems to 
have anticipated tbis problem without the benefit of 
extended statistical verification of his classes: 

.. .it appears that the sharp edges on 
angular stone and the softer contours of a 
rounded one may have been preferred for 
different kinds of work. The latter was 
probably best adapted for reducing bulk 
by pecking, as in the shaping of a mano, 
while the fonner was best suited for 
coarse work where regular scarring was 
not a factor or was desirable, as in the 
sharpening of a metate (Haury 1976:279). 

The author (Cbapman) of the previollSly cited 
OCA analysis form, is more general in his thoughts 
but also thinks that form may be related to task: 

Hammerstones exhibiting rather broad and 
relatively flat surfaces can be assumed to 
have been used in contexts whicb did not 
necessitate a great degree of control over 
the specific locus of force application. 
Essentially, lenticular cobbles. exhibiting 
restricted areas of battering along their 
highly convex ridges or ends, might, on 
tbe other hand, be assumed to have been 
used in contexts which necessitated a con­
siderable degree of control over the 
specific locllS of force application. These 
latter contexts could be expected to 
include flint knapping usage of the 
bammerstone (Chapman 1977:413). 

These two passages explicitly relate the 
morpbology of the hammerstone to a type of need. 
There is, however, another line of thought of which 
we must he cognizant. This is the idea that the 
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Table 6.9. Cross tabulation o/parent slate by morphology." 

Parent Stale Weir Angular Spheroid Discoidal Slab Row TOlai 

Comx 2 2 

100.0 

50.0 

0.2 0.2 

Cobble 142 •• 10 196 

72.4 22.4 '.1 
22.2 44.' 26.3 

17.6 ,., 1.2 24.3 

Tabular I 2 

50.0 50.0 

0.2 3.' 
0.1 0.1 0.2 

Petrified Wood 2 35.4 31 26 " 44' 
0.' 81.3 6.' '.8 '.6 

50.0 57.0 31.6 68.4 96.2 

0.2 45.2 3.' 3.2 3.1 55.7 

om" 132 2J 2 157 

114.1 14.6 1.3 

20.7 23.' '.3 

-..!M ...b2 0.2 -- ---1U 

T~I • 678 98 38 26 80' 
P;:rcent 0.' 79.4 12 .2 4.7 3.2 100.0 

• Data in columns are presented as counts, row p~n;enta8e. column percentage, and tolal percentage. 

Chi-square .. 470.34180 with 16 degree, of freedom. 

Significance '" 0.0. 

Cramer', V = 0.38219. 

Comingency coeffic ient = O.60TI9. 

Number of missing observations = 8. 

A problem tben. which is basic to a functional 
interpretation, is whether spheroids are functionally 
distinct from angular hammers or wbether they are 
merely exhausted forms of angular hammerstoocs. 
For the Chaco material, we can apply two lines of 
circumstantial evidence to tbis question. The first is 
the logical proposition that if spheroidal hammers 
result from exhaustion of angular ones, then it would 
seem evident that it was easier, or more efficient, to 
completely utilize a hammer than it was 10 create a 
new one (cf. Judd above). The preponderance of 

• 

• 

:.pheroidal hammers are simply angular hammerstones 
which through extended use have lost Iheir 
effectiveness and have been subsequently discarded. 
Judd provides two good examples of this reasoning. 
In discussing modern replication experiments he 
notes, ~ ... Gill found that the effectiveness of a stone 
hammer was materially reduced when its faceted 
surface became smooth through use; that it was easier 
to make a new hammer than to refracture an old one~ 
(Judd 1954: 118). In defining a hammerstone he says, 
"When the rough edges were worn away, the hammer 
was discarded" (Judd 1954:117). Other examples are 
numerous (Kidder 1932:61, Hayes and Lancaster 
1975:149, Judd 1959:134- 135). 

angular hammerslones (87 .5 percent of the total • 
sample), however, suggests that this is not so, that in 
fact, the total exhaustion of bammerstones was not 



• 

• 
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Table 6.10. Cross-tabulation of parent state by technology oj manufaccure." 

Shaped by Shaped by 
Parent Stale Mo~hol°il:l FlakillS: ","" Not Shal!ed Row Total 

Cortex 2 2 
100.0 
100.0 

0.2 0.2 

Cobble 81 20 95 '96 
41.3 10.2 48 . .'1 
28 .4 12.3 26 .7 
10. ] 2.' 11.8 24.3 

Tabular 2 2 
100.0 

0.0 
0.2 0.2 

Petrified wood '" '10 '87 448 
33.7 24.6 41.7 
53.0 67.9 52 .5 
18.8 13.1 23.2 55 .7 

Slab " n 72 '57 
33.S 20A 45.9 
18.6 19.8 20.2 
~ -W ---..!.2 ---.!2d 

T",,' 2 '" 162 356 '0' 
Percent 0.2 JS.4 20.1 44.2 100.0 

• Data in column i. presented as counl5, row percentage, column percentage, and lotal pcrocn ... ge. 
Chi-~u.re = 825.41284 with 12 degren of freedom. 
Signi Jeanee = 0.0. 
Crlmer', V = 0.58462. 
Contingency coeffidenl = 0.7 11 52. 
Number o f missing observation! = 8. 

common. The second shaky line of reasoning is 
concerned with the frequencies of spheroidals by site. 
As Table 6.11 shows, the proportion of spheroids to 
angulars is somewhat constant or more precisely, 
present, which in tum suggests a constant -desire for 
spheroidal hammers. - These propositions are put 
forth with full knowledge that we lack infonnation 
concerning length of use, nature of the tasks 
involved, and lifespan of different materials under 
different conditions of use. Despite the lack of such 
insight , however, T feel at least partially justified in 
suggesting that the current state of the data indicates 
functional differences as responsible for mor­
phological differences. 

This leads into the sticky question of what 
specific tasks hammerstones were used for . 
Archeologists always seem to expand their 
descriptions of hammerstones through ethnographic 
analogy. Hence, hanunerslones were used in 
maintenance of ground slone implements, flint 
knapping, pounding meat , hides and pigment. 
breaking up bone, and shaping building stones. 

Table 6.11 . Percentages oj angular 
and spheroidal hammer-
stones by site. 

Site Angular SEhcroidal 

29SJ 423 85.4 \4.6 

2951 299 56.7 43.3 

2951 6211 11 1.1 111.9 

2951 724 93.11 6.3 

2951 629 93.4 6.0 

29SJ 1360 76.3 23.7 

29SJ 627 82.2 17 .8 

29SJ 3119 95 .4 4.0 

Almost certainly these suggestions are correct. As to 
what hammerstone shapes or weights or material 
types can be correlated with specific tasks, [ simply 
cannot say at this point. Probably we are indeed 
dealing with a situation where the general purpose 
nature of the tool precludes attributing that tool to 
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only one type of activity. I am optimistic, however, 
that as yet there are undefined functional differences 
between angular and spheroidal and once these have 
been delineated, more information pertinent to the 
question of specific task-related functions will be 
forthcoming. 

Source Areas 

Identification of source areas for materials 
represented by Chacoan artifacts is one of tbe prime 
goals of on-going research at the Chaco Center. 
Basic 10 this primacy are the subsequent implications 
for direction and intensity of prehistoric importation 
of objects within the canyon. Analysis of the stone 
material from which hammerstones were made 
indicates that locally available (within 5 km of the 
canyon) materials comprise tbe bulk of the hammers 
but imported materials generaUy accounted for around 
25 percent or more of the hammerstones by site. 
The purpose of this section of the analysis is purely 
descriptive and to that end Table 6.12 has been 
constructed. 

Temporal Variation 

One very important aspect of this study is 
monitoring posl;ible change in hammerstone 
characteristics. Variation through time hal; great 
relevance, especially if such change can be related to 
technology. 

Changes in the technology of tools will 
arise in response to a technological need 
and will be directly related to changes in 
subsistence patterns and patterns In 

communication (Martin and Plog 
1973:215). 

This is the systemic view of culture proposed by 
Binford (1972a:22) in which culture is seen as the 
articulation of a number of functioning subsystems. 
According to this approach, the understanding of any 
one subsystem or corrqxment has the inherent capacity 
to give meaning 10 all the other subsystems with 
which it is articulated. In theory at least, any 
subsystem can be expected 10 give insight into the 
nature of other subsystems; in reality, that 
expectation is compromised by the extent to which 
the individual researcher is capable of extracting the 
necessary information. 

Several changes involving the variables material 
type, parent state, and morphology are postulated 
here with a degree of caution. To begin with, I have 
already observed that quartz.ite bammerstones show a 
decrease through time (Figure 6.1). Observation has 
also sbov..n a proportional increase in petrified wood 
from early to late sites. Still further observation 
reveals that concomitant with the decrease in quartzite 
is a decreased selection for cobbles as a 
morphological raw form for hammerstones. Because 
the cobbles involved are almost always quartzite, it 
naturally occurs to ask if the decreased proportions of 
quartzite hammerstones might Dot be the result of a 
decrea!'led selection for cobbles, or vice versa. 
Rephrasing thil; question gives the following 
hypothesis: the decrease in quartzite hammcrstones 
is due to a decreased selection for cobbles. To test 
this hypothesis, we need to make the assumption that 
a selection for cobbles would indicate a preference 
for distinctive morphological attributes, i.e., round, 
broad surfaces. Given this assumption, we would not 
expect cobbles to be modified. This, however, is not 
the case. Nearly 73 percent of all cobbles are flaked 
to produce edges or are naturally angular (Tables 6.9 
and. 6.10). The hypothesis is, therefore, rejected. 
The important implication of this is that Ihe quartzite 
decrease is indicative of a decreased selection for 
quartzite, not its form. 

The next question might well be whetber or not 
this decrease is unintentional or deliberate. In other 
words, are the prehistoric Chacoans depleting a local 
resource or are they purposely choosing not to make 
bammerstones from quartzite. Essential to this 
question is establishing thai a local quartzite resource 
was available. William Gillespie, having recently 
completed the lithic analysis for the Chaco Outlier 
Survey, indicates that quartz.ile cobbles not only were 
available locally in prehistoric times, but that even 
today there are abundant quantities within easy access 
of the canyon, especially al the site of Bis'sa ani 
(Gillespie, personal communication 1977). This, in 
itself, should be enough to suggest that the quartzite 
decrease was not caused by local depletion but one 
further bit of evidence can be noted. According to 
Warren's litb.ic code, a number of tbe hammerstone 
materials were coming from the San Juan Basin. 
Importation, as noted, increased through time. In 
combination with the fact that the San Juan River is 
an excellent source of quartzite cobbles, this would 
seem to suggest that even if local supplies were being 

• 

• 

• 



Table 6 .• MateriaL type by site. • • 
M~tcri~! Type' LocaIlNonloc~! 2951 423 2951299 29S] 628 2951 724 29SJ 629 29SJ 1360 29SJ 621 29SJ 389 

• • • • • • • • 
1011 NonlJXal 4 .9 2.' 

I"'" NonJocal 1.1 '.3 0.1 0 .1 0.' 
1041 NonJocal 0.1 
1042 Loc.1 0.1 0.1 1.1 
1050 Loc.1 1.2 0.1 
105 1 Locol 2.4 3.3 '.9 '.3 0.1 I.' 
1052 Loc.1 3.3 I.! 0.1 
1053 L""I ' .1 3.1 1.4 
1070 1.0001 0.1 
1073 Nonloc.tl 1.2 0.' 
1075 Loc.1 0.' 
109 1 Nonlocal l.& 
1100 Loc.1 I.. 1.1 
1110 "".1 1.3 3.3 5.2 18.8 42.3 313 40.1 65.1 
1 II I Loc.1 0.' 
1112 NonJocal 9.' 13.3 24.1 18.S 14.3 IlkS 1.9 4.' 
JlI3 Nonlocal 3.3 0.1 
1120 Loc. 1 I.! 1.2 
1130 ""., '.3 0.' 1.2 I.' I.! 
1140 "".1 1.1 1.5 
11 42 Loc., 2.' ' .1 
1231 NonJocai 0.' 
1234 ",,,I 1.1 
1425 Loc.1 2.' 1.1 
1660 Loc_ 0.1 
2101 Nonlocal I.! 
2123 Loc. 1 33 I.! 1.2 0.1 0.' 
2124 Loc.1 0.1 1.1 
2125 "".1 1.1 0.' 0.1 2.3 
2126 ""., '.9 1.2 1.1 0.' 
2200 """ 3.4 5.0 1.4 0.' 
2201 Nonlocal 3.3 I.! 2.5 I.. 
2202 Nonlocal 2.4 3.3 ••• 0.' ' .3 10.0 1.1 
2204 Nonlocal 2.4 3.3 '.3 1.2 0.1 
2850 "".1 ••• .000 Loc,' 17 .1 10.0 25.0 0.4 1 .5 ' .1 I.! 

:Il 4001 Nonlocal 2.' 33 1.1 1.4 1.1 ., 
4002 "".1 14.6 3.3 3.4 1.1 5.0 2.1 3.4 3 
4005 Loc., 29.3 26.7 25.9 12.5 14.1 ' .1 15.0 10.3 3 
4200 ""',' 0.4 " 4370 Loc" 01 1.2 

~ 
~ -"25 Nonlocal 2.4 1.2 0 

5100 Loc. , 1.1 " " 5200 Loc.1 J.1. ~ --
Torale 99.' 96.4 98 .0 100.3 95 .3 99.' 100.6 99.4 .., 

• For a definition of male rial types, see Appendices 3A and 3B or Warren (l967) . 8: 
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exhausted, the ability to obtain these elsewhere was 
not. Consequently, we might conclude tbat the basic 
cause for the drop in quartzite proportions was 
related to an intentional selection for alternative rllW 

material, rather tban the exhaustion of a locally 
available resource. 

I accept that the decrease in quartzite was 
related to the increase in petrified wood. If tbis was 
so, then we need to know if petrified wood merely 
replaced quartzite and assumed the same function, or 
whether there was a technological shift requiring a 
different material for hammers. 

If we assume that the hypothesis concerning 
local depletion is more or Jess correct, then we might 
logically propose that replacement without functional 
correlates is incorrect because that would be a 
capricious cbange and capriciousness cannot explain 
causation; there are usually reasons for causes. The 
resulting conclusion is that quartzite was Dot actually 
replaced by petrified wood but rather the need for 
quartzite decreased as some functional change 
requiring petrified wood increased. 

This conclusion is, however, without much 
foundation unless it can be demonstrated thai 
technological differences do indeed exist between 
quartzite and petrified wood, especially material type 
1110. That, unfortunately , is easier to contemplate 
than demonstrate. Certain quantifications can be 
produced but they are in large measure intuitive and 
so lack the desired strength to show differences and 
similarities. Nevertheless, some simple observations 
may be helpful. The first attribute of significance 
might be hardness. On the Moh's scale, quartzite 
rates between 6.5 and 7.0 (Toll 1976:7), a figure 
comparable to the range shown for material type 
1110 as evidenced in experimentation by Marcia 
Truell (personal communication). A similar 
relationship ex-ists with the variable weight, in that a 
CROSSTABS survey (not verified statistically) seems 
to show that tbe proportions of quartzite 
bammerstones in various weight categories is about 
the same for proportions of material type 1110. In 
these respects, there seems to be little appreciable 
difference. 

Other attributes likewise seem to show little 
difference. For example, the vast majority of both 
types have angular morphologies. Still another and 
weaker similarity could be the frdcture characteristics 

of quartzite and material type 1110; quartzite flakes, 
but not easily; material type I J 10 is distinctive in not 
baving conchoidal fracture . These are inconclusive; 
they do not hint at particular differences between the 
material types under discussion other than their 
physical-chemical structure nor do they suggest 
strong similarities. 

Based upon my handling of the actual material 
in question, 1 believe there is a definite difference. 
Though unsubstantiated, I think it is a matter of 
density and precision- density because quartzite 
seems to be ~tougher~ than petrified wood; precision 
because petrified wood can provide (and seems to 
have) smaller, more manageable edges for 
percussion. In short, I believe differences exist but 
lack the means at present for delineating them. 

Altbough unable to pinpoint specific physical 
differences between quartzite and petrified wood, it 
might still be profitable to attempt to discover 
functional activities with whicb they could be 
associated. Such an endeavor might be counted as 

• 

suspect on the basis that the actuaJ physical • 
differences relative to technology have not been 
demonstrated to any appreciable extent. Nonetheless, 
circumstantial reasoning may provide clues to 
possible answers and as such has some heuristic 
merit. For example, a number of authors have 
identified quartzite as a preferred material for 
hammerstones used in flint knapping. In his 
discussion of the physics of fracture processes, Speth 
notes: 

We wi.!! assume the core is chert and the 
indenter is fme-grained quartzite. This 
last assumption does nol seem 
unreasonable when dealing with hard­
hammer percussion because modem flint 
workers often spedficaUy recommend 
quartzite as a suitable material and 
quartzite cobbles, believed to have been 
used as banunerstones, are commonly 
found in archeological deposits (Speth 
J9n39). 

In two separate papers, Knowles (1944, 1953) 
details his own knapping experimentation and wby he 
used quartzite hammerstones: 

I) Its (quartzite) weight and toughness and the • 
fact tbat it is a good flaker. 



• 

• 
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2) Its range of size. 
3) Its compact size. 
4) Its convenient shape. 
5) Its ubiquity. 

Prom ethnographic accmmts, we find Cushing's 
(1919:366) somewhat idealized description of flint 
knapping in which the hammer had to be a -tough, 
granular stone- and Malik's (1959: 163) docu­
mentation that in Stone Age cultures of India, flint 
knapping was accomplished by means of white 
quartzite hammers. 

The gist of tbe preceding paragraph should be 
apparent; quartzite is both reported aod hypothesized 
to be an integral component in chipping stone, 
specifically chert or chalcedonic materials. While 
this cannot be proven, it does suggest away. perhaps 
plausible, for interpreting the observed shift from 
quartzite to petrified wood predominance in 
hammerstone materials. That interpretation is 
relatively simple; if quartzite is essential to flint 
knapping, then its decline suggests a decline in that 
activity. Interesting in this regard is the decrease in 
chert through time, especially since most chert 
hammers seem to be exhausted cores. 

The test of this idea is probably impossible 
without correlation with other data not yet available, 
such as the ongoing lithic analysis. Alternatively, 
though, we might also suggest that petrified wood 
was used in manufacturing chipped stone, but in the 
latter stages of the process-that which involved more 
precise percussion control-rather than the primary 
stages where quartzite might have been most effective 
in reducing bulk materia] as suggested by Knowles 
(1944: 118). This would in tum suggest that although 
we find that through lime more and more bulk 
reduction took place elsewhere, the "blanks· or 
whatever, were imported and the final stages of 
production occurred in the canyon. That proposition, 
of course, borders on pure speculation and is, 
therefore, hardly acceptable. If, however, either of 
these two propositions can be tested then it lIDly be 
that specUlation will metamorphose into probability. 

The quartzite replacement problem is not the 
only temporal issue. The change in imported 
materials used as hammers was mentioned before. 
Essentially, chert shows a gradual increase through 
29SJ 724 with a gradual tapering off thereafter 
although there is a slight anomalous jump at 29SJ 
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1360 (Figure 6.1). The basic observation is that 
imported materials constitute around 25 percent or 
better of all hammerstones at each site. 

The peak at 29SJ 724 becomes particularly 
interesting when compared with other sorts of 
evidence. For instance, a look at individual material 
types shows that 1112 (dark wood) increases 
proportionaUy until 29SJ 724, then like imported 
material in general, it drops off. 10 fact. the drop in 
imported material seems to be accounted fOT 
primarily by the drop in material type 1112. This 
pattern is replicated by otber correlations between 
material type and the time period represented by 29SJ 
724 and 29SJ 629. 

In Table 6.12 diversity in material Iypes is 
greatest at this period (A.D. lOOOs), especiaUy 
among the cherts. We also find that quartzite cobbles 
are proportionately stable through 29SJ 724, at which 
point they suddenly drop. Conversely, material type 
1110, which is thought to have replaced quartzite, 
also is proportionately consistent until Pueblo 1, e.g., 
at 29SJ 724, when it skyrockets upward. Finally, 
Figure 6.1 shows that at 29SJ 724 and 29S1 629, 
there is a real drop in the percentages of angular 
hammerstones which picks up again at 29SJ 627. 

It does not seem possible at this time to 
integrate coherently tbese several variations through 
time; that must wait until an additional analysis is 
completed. As a guide to further research, however, 
we might note that the changes seen at sites in Chaco 
Canyon in hammerstone characteristics seem to be at 
least superficially related to the transition period 
between Basketmaker III and Pueblo I that Plog 
(1974) has described for the Hay Hollow Valley in 
Arizona. This transition phase is characterized by 
technological change, population growth, diversity in 
material culture, and "experimentation ." It might be 
weU to keep this in mind as a jumping off place for 
further interpretation. This is very important in that 
it pertains to the question of whether the ·Chaco 
Phenomenon" was a unique sequence, or whether 
changes in the canyon follow similar developments 
elsewhere in the Southwest. 

Spatial Distribution 

Spatial distribution is one of the major sources 
of evidence for inferences as to internal site 
utilization. Because tbis report covers a number of 
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Provenience T",,' 
Site Number Provenience Number Level Cate~!I Level Number MO!l!;hoi2S::C Number 

2951 423 Surface JA, IS 4 

Pitbousc I IS 
Pilboo9C 2 IA 
Pithoute 2 2 IA 
Pithousc 2 8 IA 

Greal Ki .... I 5A,15 6 
Great Kiva 2 I SA, IS 6 
Great Kiva 2 2 7A,2S , 
Greal KiVA Floor 3 IA I 

Ramada I I 3A 3 
Ramada I 2 4A 4 

T~" 2 3A 3 

295J 724 Piihouse IA 
Pithouse 2 " IA 
Pitholise Floor IA 

R~m I 2 IS 
R~m I 2 IA 
R~m I F1~, IA 
R~m I. Floor IA 

295J 72 1 Pithouse 3 IA 

295) 299 Surface 2 2 IS 

Test Trench 2 IA • Pithouse I 2 I IA I 
Pithoulle I Floor I 3A 3 
Pithouse 2 2 2 lA, IS 2 
Pithou$c 2 2 3 IS I 
Pilhouse 2 2 5 IA I 
Pilhouse 2 2 7 IS I 
Piihouse 2 Floo, I 2A 2 
Pithouse J 2 I 2S 2 
PilhoUllc J 2 J lA, IS 2 
Pithousc 4 2 3A, IS 4 
Pithouse 4 FI~, I lA, IS 2 
Pithouse 5 2 4 IS I 
Pilhouse 5 Floor I 2S 2 

R~m 7 2 lA , IS 2 

2951 1360 Surface 3 2 IA I 
Surface 5 2 6A, IS 7 

R~m I 2 IA I 
R~m 2 2 2A 2 
Room 2 2 2A 2 
Room 3 2 IS I 
R~m 5 2 IA I 
R~m 7 2 IA I 

Kiva I 2 IS I 
Kiva I 2 I 4A, IS 5 
Kiva I 2 2 IA,25 J 
Kiva I 2 J 4A,2S 6 
Kiva I 2 4 lA, IS 4 
Kiva 2 I lA, IS J 
Kiva 2 2 IA I 
Kiva 2 2 4 IA I 
Kiva 2 FI~ I 6A,25 8 

Pia7..a I 2 SA,25 7 
PIau I FI~, 3 IS I • Plaza 2 2 IS I 
Piau 3 Floor 2 JA 3 
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Table 6.13. (continued) 

Provenience Total 
Sile Number Provenience Nu~r Level Category Level Number Morpho\OBt Number 

Ramada 2 2 3A 3 

Trash 2 lA, IS 2 

Back dirt 1 1 IA 1 
Back dirt 1 8 3A, IS 4 
Back dirt 2 2 IA 1 
Back dirt 2 8 IA 1 
Back dirt 4 8 4A,2S 6 

2951 627 Surface 3 IA 

Teat Trench 1 2 1 3A 3 
Tesl TJ't:nch 19 2 1 2A,1S , 
Te61. Trench " 2 2 IA 1 

Pithoose 1 2 1 IA 1 
Piihouse 1 2 3 3A 3 
Pithouse 1 2 7 IA 1 
Pimouse 1 2 8 IA 1 
Pilhouse 2 2 3 IA 1 
PitllOUse 2 Floor IS 1 

Room , Floor IS 1 
Room , Floor 1 1lA,65 18 
Room , Subfloor 1 3A 3 
Room , Subfloor , IS 1 
Room 6 Floor 1 IA 1 
Room 7 2 IA 1 
Room 8 Floo, 1 lA, IS 2 • Room 8 Floor 2 IA 1 
Room , Floor 4 IA 1 
Room , Subfloor 4 IS 1 
Room 9 Sub floor 7 IA 1 
Room 10 Floor 2 3A , 
Room 10 Subfloor 1 2A, IS , 
Room 10 Subfloor 2 IOA,2S 12 
Room " 2 1 IS 1 
Room " 2 2 IA 1 
Room " Sub floor 1 IA 1 
Room 16 Floor , lA, IS 2 
Room 17 Floo, IA 1 
Room 17 Floor 1 'A , 
Room 18 2 1 lA, IS 2 
Room 18 2 2 l A, \S 2 
Room 19 FI~ IA 1 
Room 19 Floor IA 1 
Room 2J , IA 1 

Kiva 1 2 IA 1 
Kiva 1 2 9 'A , 
Kiva 1 2 II 'A , 
Kiva 1 2 16 2A 2 
Kiva 1 Floor 1 2A 2 
Kin 2 2 S 3A 3 
Kiva 2 2 7 IS 1 
Kiva 2 Floor 1 IOA,35 13 
Kiva 3 2 6 3A,25 S 
Kiva , 2 8 IA 1 
Kiv. 4 2 S SA S 

PIau 1 2 IA 1 
Piau 1 2 IA 1 
PI~ 4 2 l A, IS 2 
Plaza 4 Subfloor IA 1 

Ramada Floo, 2A 2 

Tn'" , 2 2 6A 6 

• Trash 6 2 1 IS 1 
Tn'" 7 2 2 IA 1 

2951628 Surface , IA 
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Provenience Total 
Site Number Provenience NumlK:r Level CatcSP!1 Level Number MO!:E;iloios:r: Number 

Pithousc I 2 I IS I 
PiLhouse I 2 2 2A, IS 3 
Pithouse 3 2 IA I 
Pilhouse 3 2 I IA I 
Pitbouse 3 2 2 3A 3 
Pilhouse 3 2 3 SA,4S 12 
Pit/muse 3 2 , IS I 
Pithouae 3 Floor I 3A 3 
Pithouse 4 IA I 
PiLhouse 4 I IA I 
Pithoose 4 2 I 3A 3 
Pi!house 4 2 2 IA I 
Pilhoose 4 2 4 IA I 
PithOUI!e 4 Floor I IA I 
Pithouse , 2 I 7A 7 
Pithouse , 2 2 IA I 
Pilhouse , 2 3 IA I 
Pithouse , 2 4 IA I 
PilhOlue , ~~, 2 A 2 
Pi thouse , , IA I 
Pilhouse 7 2 2S 2 
Pithouse 7 2 2 IA I 
Pithou&e 7 2 3 IS I 
Pithousc: 7 ~~, I IA I 

Antechamber 3 2 2 IS I 
Antechamber 4 2 I IA I 
Antechamber 4 2 3 IA I 
Antechamber 4 2 4 2A 2 • Antechamber 4 ~~, I IA I 

295J 629 Surface 10 2A 2 
Surface 26 IA I 
Surface 31 I A I 
Surface 36 IA I 

Te$\ Trench , 2 I SA , 
Test Trench 21 2 7 IS I 
Test Trench 28 2 I IA I 
Test Trench S3 2 I IS I 
TC5\ Trench S3 2 2 IA I 

Pithouse I 2 49(7) IA I 
PilhouS\\ I , 11 (7) IA I 
Pithou<>c I FI~, I IS I 
Pithouse 2 2 4 IA I 
Pitbouse 2 , , IA I 
Pithouse 2 , 6 IA I 
Pilhouse 2 Floor I IA I 
PithOlJSe 3 2 3 IA I 
Pilhouse 3 2 4 IA I 
Pithouse 3 2 , IA I 
Pithouse 3 2 7 9A , 25 II 
Pi thouse 3 2 , SA, IS 9 
Pithouse 3 2 9 IA I 
Pithol.lse 3 2 12 6A 6 
Pithouse 3 2 13 lA, 25 3 
Pithouse 3 2 36(1) IA I 
Pithouse 3 , to(?) IA I 
Pithouse 3 ~oo, I SA, IS 6 

R~m 2 2 2 IA I 
Room 2 Floo, I IA I 
Room 3 Floor I IA I 
Room 3 Subnoor 2 2A 2 
Room 4 2 I IA I 
R~m 7 , 3A 3 

Stone circle(?) 76(1) IA • 
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Table 6.13. (confinued) 

Provenience ToUl 
Site Number Provenience Number Level CaleROI}' Level Number Mowholou' Number 

PI~ , 2 2 IIA " ~ 9 2 , 2A 2 
PlvA 14 I lOA 10 
PI~ 14 2 I II. " PI~ 14 2 , 116A,75 123 
PI~ " 2 I IA I 
PI.u 16 2 I I. I 
PI~ 20 2 IA I 
PI~ 20 2 , IA I 
Plou 22 2 , IA I 
Plou " 

, I I. I 
Plou " FI~ I lA, IS 2 
PIn .. " Subfloor I 2. 2 

Ramada 3A , 
R.mada 2 IA I 

Tn'" " 2 I IA I 
Tn'" " 2 , IA I 
Tn'" " 2 , 2. 2 
Tn'" " 2 , 3A , 
Tn'" " 2 • 2 • 2 
Tn" 70 2 I I. I 
Tn'" 70 2 , I. I 
Tn'" 70 2 , IA I 
Tn'" 76 I IA I 
Tn'" 76 2 , IS I 
Tn'" " 2 , 'A , 

• Tnoh " I IA I 
Tnoh " 2 2 SA , 
Tnoh " 2 , IA I 

29SJ 389 Room IOJ , 'A • Room 10' FI~ 7 IA I 
Room 104 2 IA,2S , 
Room 106 2 IA I 
Room '" 2 2. 2 
Room 145 2 I. I 
Room 145 , 

" 
I 

Room 145 Floo, IA I 
Room '" 2 2. I 
Room 16' 2 4A,25 • Room 171 2 2. 2 
Room 17. 2 2' 2 
Room 185 2 2. 2 
Room 19' 2 6A • Room 198 2 I. I 
Room 200 2 IA I 
Room 203 2 3A , 
Room 204 2 IA I 
Room 211 2 SA , 
Room 212 2 I. I 
Room 216 2 IA I 
Room 219 2 I. I 
Room 231 , 5A,2S 7 

Kiv. I 2 2A 2 
Kiva , 2 

" 
I 

Kiv. , 2 2. 2 
Kjva 8 2 IA I 
Kiva " 2 IA I 

SlOne Circle (7) 2 2A 2 

Cireullr Structure I I IA I 
Circular Structure I 2 2. 2 
Circular Suucture 2 2 \lA, IS 12 

• PI~ I 2. 2 
Plou I 2 6A, IS 7 
PI17.l '" 2 IA I 
Plou 201 , IA I 
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Table 6. 13. (continued) 

Prove nience 
Site Number Provenience Number 

25 Plaza Feature 1 
25 Plaza Feature 2 
2S Piau Feature 4 

Other Suucture 3 
Other SINcture 4 
Other Structure 6 
Other Structure 1 
Other Structure • Other Structure 10 
Other Structure II 
Other Structure 12 

21 1 
21 , 
21 999? 

28 12 

12 3 

90 10 

• Morphology: A - angular; S = sphl'roid. 

different sites that were excavated by a number of 
archeologists, it is thought that their problems can 
best be served by simply tabulating the provenience 
data (fable 6.13) and allowing the researchers 
involved to use this information al their own discre­
tion. If their interpretations seem to contribute more 
information to the understanding of hammer-stones, 
then this can be treated al length in future reports. 

Conclusions 

The results of the analysis of hammerstones 
from Chaco Canyon have shown that contrary to 
wide-spread opinion, these tools are nol Limiled in the 
amount of information which they convey. Indeed, 
it can easily be argued tbat it is the limitations 
previously imposed by researchers upon their data 
rather than the function of the nature of 
hammerstones that affects the analysis. It has been 
suggested in this report that two basic types of 
hammerstones exist in terms of morphology and that 
these are most likely related to functional differences. 
It has also been suggested that functional differences 
can be related to the type of material from which 
hammerstones were made and thai the types, and 
hence functions, cbange through time. The purpose 
of this report was, in part, to examine the usefulness 
of the criteria selected for anaJysis. It can be 
concluded that these were indeed successful in 
delineating a number of important problems. 

• 
uvel Category Level Number MO'Pholont 

Total 
Number 

2 

2 

2 
2 
1 
2 
2 
2 
2 
2 

2 
2 
1 

2 

2 

IA 
IA 
IA 

2A 
53A 
IA 
2A 
2A 
2A 
]A 
1A 

2A 
IA 
IA 

IA 

3A 

IA 

2 
53 
1 
2 
2 
2 
1 
1 

2 
1 
1 

3 

Unfortunately, these criteria have not proven to have 
substantial power in further addressing the very . 
proble.m Illey have isolated . Consequently, I would 
recommend a refinement of the analysis form which 
could subsequently be applied to a sample of the 
analyzed material. The preliminary analysis has 
detennined the problems; further work is needed to 
solve them. 
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Appendix 6A 

Hammerstone Analysis Form 

Variable CalCgot)' OelCriptioo Columns" Column Num~r1 

01 Weight , 43-47 
X 48 

02 Material Type 4 49-52 
X 53 

03 Pa~nl SUl le " 1) Cobble 
2) T abular 
3) Silicified wood 
4) Other 
5) Unknown 

X " 
04 l&!!!.!i " 0) Absenl 

I ) 1 +2S~ 

2) 26-50 
3) 51·75 

• 4) 76-100 
.5) Unknown 

X 51 

0' " 
Shaped by other 
Not shaped 

X " 06 Morpholop '0 
Il Angull.c 
2) Spheroid 
J) DilCoid 
4) Slab 

X ' I 

07 ~ " 0) Absent 
I ) Abl1ll ion 
2) &lIering 
3) Step fra cture 
4) Abr.lionlblUering 

') Abr .. ionllllep fracture 
6) Abra~ttering/ltCp meture 
7) Batlcrin&ftlCp rracture 

X 72 

I I funct ion (R1bjeclive) " I) AbJ1lder 
2) Hl mmer 
3) M."""" 
4) Chopper 
S) Manuport 
6) Unknown 

• 7) Co~ 

• X _ blank column. 
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Chapter Seven 

An Analysis of Axes and Mauls from Chaco Canyon, 

New Mexico 

Cory Dale Breternitz 

Introduction 

'The 25 axes, mauJs, and misceUaneous grooved 
sandstone implements ana1yzed in this chapter come 
from eight sites located within Chaco Culture 
National Historical Park (formerly Chaco Canyon 
National Monument). These sites (29SJ 627. 29SJ 
628, 29SJ 629, 29SJ t36O, 29SJ 721, 29SJ 724, 29SJ 
389 and 29SJ 390) range temporally from late 
Basketmaker III through Pueblo ill and include the 
Classic Bonito Phase sile of Pueblo Alto (29SJ 389). 
All of the siles were e~cavaled between 1973 and 
1916, with the exception of Pueblo AlIO, which was 
excavated in 1976 through 1978, during and after the 
preparation of this report. Reports that were in 
progress or in manuscript form when tbis paper was 
written are, in some cases, completed (McKenna 
1984; Truell 1975 , 1992; Windes 1976a, 1976b. 
1987, 1993). Windes' (1993) report on 29S1 629 
does update some of the discussion included in this 
chapter. 

This sample consists of 25 artifacts, which 
limits extensive analysis and comparison. To enJarge 
this study, a brief comparison of axes and mauls 
from other sites within Chaco Canyon is included, as 
well as those from sites elsewhere in the Soutbwest. 

The artifacts in this sample are divided into axes 
and mauls for practical reasons. The literature on 
grooved stone artifacts is full of varying definitions of 

from A. V. Kidder's The Artifacts of Pecos (1932) 
and Richard Woodbury's Prehistoric Stone 
Implements from Northeastern Arizona ( 1954). An 
axe is defined as any tool that is designed specifi caLly 
for chopping and working wood. It has a sharpened 
bit , is -hafted by means of a wooden bandle fitted 
against or into grooves or notches- (Woodbury 
1954:25), and is usually manufactured out of a dense 
igneous or metamorphic rock rather than sandstone. 
Mauls are defined as large, grooved implements 
manufactured out of slightly modified, coarse·grained 
SQft sandstone, or a naturally shaped river cobble tbat 
is basically unmodified except for the groove. Most 
of the sample could be classified in either one or the 
other of these two categories. There were several 
problematical artifacts that were simply termed 
"miscellaneous grooved stone implements," mainly 
because of their extreme size and crudeness of 
manufacture. 

• 

similar artifacts like mauls, hammers, picks, and 
clubs. The definitions used in this paper are taken 

A fonn for recording the artifacts was designed 
especially for this study . This was done after 
surveying most of the available literature on grooved 
artifacts and compiling a list of attributes and 
measurements that were believed to be important in 
determining the function of the artifact and its method 
of manufacture. Because there is currently no 
coosisrent method of recording axes and mauls, it is 
hoped that this fonn will prove useful in further 
studies of this type. A copy of the form is included 
(Figure 7.1), along with a drawing illustrating 
nomenclature used and the location of the 
measurements taken on each artifact (Figure 7.2). 
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AXE & MAUL FORM 

Site # Field Specimen # _ _ __________ _ 

Provenience: (fop parT self-explanatory) 

Description: 

1) Type: 1\pe o(ani(act: are. maul, hammer, etc. 

2) Condition: Complete or fragment 

3) Material: Helene Warren's material code no, source areas 

4) Weight: Weight of artifact in grams 

5) Dimensions: Length: ....!Bg;tL!.<to!.J'po~I~I _ _ ____ Poll length: Poll to groove 

Width: Measured on the bit side of Face Length: Bit to groove 

groove on shoulder 

Thickness: Same place as width Bit Width: Width ofculting edge 

6) Nature of Groove: Fullgr-Dove. 3/4 groove, notched. how manufactured. pecked, ground. etc. 

Groove Width: Measured either at the inner or oUier side 

Groove Depth: Same (lS groove width 

Manufacture: 

1) Parent state: River cobble. tahuinr sandstone. etc. 

2) Cortex, PIA: Presence or absence of cortex and where 011 anifact 

3) Shape: Ovid, Ellip.wid. rectam:ulnr. etc. 

4) How shaped: Ground, pecked. flaked. abraded 

Function: (wear) Things to look for: 

Abrasion 
Battering 
Stepfracturing 

Multiple use 
Previous use 
Polish 
Striations 

Direction and patterning of striations 
Ground surfaces 

Regrooving 

Resbaped 
Function: Woodworking 

Light chopping 
Pounding/crushing 

Figure 7. 1 Axe and maullonn. 

• 

• 

• 
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I .... EII SIDE FACE 

A 
alT 

I ~ ./ 
:z: ......... .. 
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Figure 7.2. A) Axe terminology (after Kidder /932:45). 
B) Dimensions taken on Slone axes. 
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The Sample 

A brief description of the artifacts by site is 
presented below. For a complete list of artifacts, 
their provenience, measurements and weights, see 
Table 7.1. 

295] 627 

The most prolific site, as rar as grooved stone 
artifacts are concerned, is 295J 627. which is repre­
sented by four axes and nine mauls (TrueU 1992). 
Three of the four axes are complete, or complete 
enough to be functional. None of the three have 
sharpened bilS and could not be used to cut wood 
efficiently. instead, their bits show signs of batter­
ing. naking. and abrasion; they had been reused as 
hammers when the bits could no longer be reshar­
pened. Eventually, all stone axes eod up as hammers 
or banunerstooes because they either become so worn 
down from numerous resharpeoings that tbe edge 
angle forms a bit that is too shallow to cui effec­
tively, or the bit is broken off so tbat resharpening is 
impractical. Rather than being discarded, the artifact 
is used as a hafted hammer; this is indicated by 
battering and abrasion on both the bit and poll. Two 
of the three complete axes have full grooves pecked 
around their cireumference; the third one is only 3/4 
grooved. This is unusual for both the time period 
and area; 3/4 grooved axes are more common to the 
south and occur later in time. The material of the 
full-grooved a;\:es is Cliff House sandstone (Figures 
7.3 and 7.4), while the 3/4 grooved axe is claystone, 
possibly from tbe Mancos shale formation (Figure 
7.5). Claystone is slightly harder than sandstone and 
may account for its not being fully grooved. All that 
remains of the fourth specimen is the face . which bad 
been fractured along the fOlVlard shoulder of the 
groove. II is made from a river cobble of hornblende 
diorite and is slightly battered. 

Tbe nine mauls from this site are made of two 
materials, Cliff House sandstone and bomblende- dio­
rite river cobbles. Six of the mauls (66 percent) are 
made of CJjff House sandstone. Five of these mauls 
are complete and three of them bave full grooves 
(Figures 7.6 and 7.7); the other three are notched , 
usually at the comers of the stone. One of the full­
grooved sandstone mauls bas been split longitudinally 
and then regrooved over the flake scar in the same 
position as the original groove (Figure 7.8) . 

The three remaining mauls are all made of 
hornblende-diorite river cobbles (Figures 7.9 and 
7.10). This material was probably desired because of 
its hardness and natural shape, which required liule 
modification. All of these artifacts are either notched 
on the edges or only partially grooved where 
absolutely necessary. 

Temporally. 295) 627 contains both Pueblo 1 
and Pueblo II components (Truell 1992). The 
artifacts occur in all portions of the site. with a 
ooncentmlion in Room 8 where there was a cache of 
ground stone. One axe and three mauls (30.7 percent 
of the total sample) from the site come from this 
cacbe (Figures 7.5, 7.6, and 7. 10). None of the axes 
would presently function as woodworking tools. 
When the bits broke off or reached the point where 
tbey could no longer be resharpened, tbey were 
retired, probably for use as hammers. The mauls all 
show signs of being used for heavy battering and 
crushing, possibly associated with masonry 
stoneworking or temper crushing for ceramics. 

Of tbe materials used in the manufacture of 
these artifacts from 29SJ 627. the Cliff House 
sandstone occurs abundantly in the canyon. The 
closest source of the homblende-diorite river cobbles 
is probably the San Juan River, ca. 75 kilometers to 
the north. The claystone probably originates from 
outcroppings of Mancos shale, located south of Chaco 
Canyon near Crownpoint. The Cliff House sandstone 
accounts for 61.5 percent of the material used, 
bomblende-diorite for 30.7 percent, and the claystone 
for 7.6 percent. 

29SJ 628 

This site yielded three grooved artifacts, two 
axes and one maul. Both axes are modified 
greenstone river cobbles. One of these axes is 
complete. the other is fractured along the forward 
shoulder of its groove so that just the face remains. 

The complete axe (Figure 7.11) can be con­
sidered a full -grooved a;\:e although the groove does 
not quile meet on one face. This is an irrelevant 
distinction because the stone is slightly concave at 
this point and, therefore, does not require a full 
groove for adequate hafting . This aJ(e is the frnest 
and most complete example represented in the 
collection. It is the only eJtample in the coUection 

• 

• 

• 



Tab/.I . Axes and mauls of the work sample. • 
Artifact FS Poll Face Bit Weight 
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Figure 7.3. Small ate Cliff House sandstone with a poll groove from 
29SJ 627, FS 2074. (NPS Chaco Archive Negative No. 
31646). 

Figure 7.4. Rectangular QW House sandstone axe with sharp bit, 
shaped by pecking and grinding, /rom 29SJ 627, FS 
2151. (NPS Chaco Archive Negative No. 31645). 

• 

• 

• 
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Figure 7. 5. Very banered 3/4 grooved claystone axe, polished and 
with many strialions,from 29SJ 627, FS 1676. (NPS 
Chaco Archive Negative No. 31643). 

Figure 7.6. Long pointed maul from the ground stone cache on the 
floor in the nonhwest corner of Room 8 at 29SJ 627, 
FS 138. (NPS Chaco Archive Negative No. 31644). 
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Figure 7.7. Battered maul with full medial groove from 29SJ 627, 
FS J/39. (NPS Chaco Archive Negative No. 31642). 

Figure 7.B. Example of a large grooved Cliff House sandstone 
maul, shaped by pecking and grinding and regrooved 
/rom 29SJ 627, FS 5133. (NPS Chaco Archive 
Negative No. 31641). 

• 

• 

• 
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Figure 7.9. Example oj an irregularly shaped maul from 29SJ 627, 
FS 776, manufactured out oj a notched hornblende· 
diorite river cobb/e. (NPS Chaco Archive Negative No. 
31640). 

Figure 7. 10. Hornblende-dioritf! maul with sharpened bit and poll 
and medial grooves, from the ground stone cache in 
Room 8, 29SJ 627, FS 138. (NPS CluJco Archive 
Negative No. 31644). 
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Figure 7.11 Gabbro-greenstone axe, from 29SJ 628, FS 3/0. Bit 
shows signs of having been resharpened many times. 
(NPS Chaco Archive Negative No. 31649). 

Figure 7. 12. Crudely shaped QW House sandstone maul from 29SJ 
628, FS 401 . (NPS Chaco Archive Negative No. 
3/647). 

• 

• 

• 
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Figure 7. 13. Small grooved hammer of QiJf House sandstone from 
29SJ 629, FS 3327. (NPS Chaco Archive Negative 
No. 31650B). 

om 

Figure 7. 14. Notched QX£ ofhomblende-gneissjrom 29SJ 1360, 
FS 38/ . (NPS Chaco Archive Negative No . 
19384). 
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Figure 7. 15, Very battered, fll ll-grooved greenstone axe from 29SJ 
390, FS 12. (NPS Chaco Archive Negative No. 31639). 

that retains its sharp cutting edg~ and shows signs of 
resharpening. The edge angle is DO longer 
symmetrical; the angle of the blade along one face to 
the bit is much steeper on one side than the other. 
The inner edge is roughly perpendicular to the haft, 
whereas the outer edge slopes up at a 25·30 degree 
angle due to extensive use. There are some fine 
"triations that extend diagonally from the bit towards 
tbe outer edge and the haft and are probably tbe 
result of use. Sets of parallel striations extend in all 
directions and overlap, testifying to many 
rcsharpenings. The poll is formed by the natural 
contour of the stoue and exhibits on1y light baltering. 
These wear patterns suggest a single use as a 
woodworking tool. 

The one maul from 29SJ 628 is a complete 
specimen made of Cliff House sandstone and exhibits 
a full groove pecked around its circumference (Figure 
1. 12). The bit is semi rounded and shows signs of 
battering. 

This site consists architecturally of five 
pithouses and a few storage cists dated to late 
Basketmaker TIl and early Pueblo J periods (Truell 
1975). Both axes come from the floor of the 
antechamber of Pithouse D. It is significant that 
these two specialized art ifacts can both be directly 
associated with this structure. The maul is from 
Level 2 in tbe fill of Pithouse C and cannot be 
positively associated with a specific feature. 

• 

• 

The axe fragment has been slightly ground. hut 
due to the extreme hardness of the material. this 
grinding did not shape the stone to any extent. The 
microscopic striations present 8re very irregular I 
possibly indicating the use of an abrader in many 
different directions to sharpen or polish the axe. The 
bit is broken off and hi facially naked leaving an 
uneven cutting edge, which is slightly abraded and 
step·fractured. 

The two greenstone axes are important in that 
there are relatively few axes of this material from 
sites in Chaco Canyon. The closest probable source 
for this material is the Brazos Uplift in north central 
New Mexico. east of lIle San Juan Drainage. The 
only greenstone axes recovered from sites in Chaco 
Canyon are associated with early sites (except for one 
from 29SJ 390), most of which are late Basketmaker 
III and Pueblo I in age. • 



• 
29SJ 629 

'The grooved stone artifacts from this site consist 
of one axe, one maul. and an artifact tbat has been 
called a hammer, for lack of a better term. The axe 
is a fragment and was found on the surface in Room 
9. The hammer was found in the backdirt of fLl1 
removed from Pithouse 3 by the backhoe. The maul 
is from the upper fill of Pithouse I. 

'The axe fragmeot is a portion of the face and is 
made of a greenstone river cobble. One face and 
both sides are highly polished by abrasion; these 
surfaces are covered with numerous irregular 
striations. Several large flakes have been removed 
from Doe face and the bit is missing. Apparently, the 
axe fractured at the groove at the same time or soon 
after the bit was broken. The edge is 001 battered or 
abraded and does not appear to have been used as a 
hafted hammer after the bit was removed. Some 
slight abrasion noticeable on the bit indicates that it 
may have been used as a bammerstone before being 
discarded. 

• The hammer (Figure 7.13) is made from Cliff 
House sandstone and is ovid in shape and in cross­
section with a full groove bisecting the artifact almost 
exactly in half. Both ends of the hammer are 
battered. 

The maul from the fill of Pithouse I is Cliff 
House sandstone and has a notch pecked into each 
comer of its triangular-shaped body. An abraded 
area on the face appears to be a result of the shaping 
process; however, some of it could be from wear. 

The poor provenience control of these artifacts 
make exact temporal correlations impossible. The 
site appears to have been occupied during late Pueblo 
J and early Pueblo II periods (Windes 1993). The 
presence of a greenstone axe fragment is significant 
and ties in culturally, if not temporally, with the two 
found at 29SJ 628 in the same rincon. 

2981 1360 

Site 29SJ 1360 produced two axes, both from 
House H; a complete specimen from Kiva A, Level 
3 and a fragment from the kiva trench overburden. 
The complete artifact (Figure 7.(4) is manufactured 

•

rom a hornblende-gneiss river cobble and has two 
pposing notches pecked into its sides for hafting 
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purposes . The face is polished and , as a result, 
covered with many irregular striations. There are 
also several striations that can be attributed to use 
wear. Several small flakes have been removed from 
the bit, re~;ulting in a jagged but sharp cutting edge 
which shows little sign of battering or abrading. 

The fragmented specimen also hac; two opposing 
notches pecked into its sides for hafting. The bit and 
most of the face are missing, leaving the poll and the 
notches. The material is an intermediate igneous 
river cobble probably brought io from the San Juan 
River. The edge of the poll is abraded as though it 
had been used for grooving or engraving. 

II is interesting that both specimens come from 
the same provenience in the si te and ultimately from 
the same source area. This site contains both Pueblo 
I and Pueblo 11 materials (McKenna 1984). 

29SJ 721 

The one specimen from this site is a large maul 
fragment made from a notched homblende-diorite 
river cobble. The artifact retains its natural shape 
except for two opposing notches pecked into the stone 
for hafting purposes. The bit is dulled by battering 
and the poll is broken off at the notches. The artifact 
is from an isolated Pueblo III kiva, but the main 
portion of the site consists of two Basketmaker JI[ 

pithouses and some cists (Windes 1976a). 

29SJ 724 

The single grooved artifact from this Pueblo I 
site was a crudely shaped, but complete Cliff House 
sandstone maul. It comes from Roomblock 1 where 
a test trench made contact with the wall of Pithouse 
A. Three notches are pecked ioto the natural corners 
of the unshaped rock; the artifact remains very 
angular and irregular (Windes 1976b) . 

2981 389 (Pueblo Allo) 

The only grooved stone artifact recovered from 
Pueblo Alto during the first season of excavation was 
a large miscellaneous grooved sandstone implement 
too large to have been a maul. It is made from Cliff 
House sandstone, sbaped mainly by flaking and 
pecking, and has two opposing notches pecked ioto 
tbe s ides. Both ends are battered , although it was 
probably never bafted . It was recovered from this 
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Classic Bonito Phase pueblo while clearing the walls 
of Other Structure 6 (Windes 1987). Windes (1987 
(3):297) indicates there were few hafted tools 
recovered from Pueblo Alto during the entire excava· 
tion period. He described one found in Kiva 15; it 
was made from homblende-diorile. Forty-nine hafted 
harruners were also found (Windes 1987(3):296) and 
are better classified as hammerstone abraders. 

295J 390 (Rabbit Rwn) 

At this site, a full-grooved greenstone axe 
(Figure 7.15) was re<::overed during wall clearing 
procedures along the east wall of Room 11. The bit 
is broken and several large flakes have been baltered 
and abraded. The face is finely polished and covered 
with hundreds of irregular strialions, which are a 
product of JX>lishing. There is some yellow hematite 
present in the groove on one face of the axe (Windes 
1987). 

Discussion 

A1thougb this sample is small, it is informative. 
There appears to be a slightly higher percentage of 
mauls represented at most sites. Axes account for 
only ten of the 25 specimeos analyzed, or 40 percent 
of the total sample. The mauls account for 52 
percent, and the one hammer and one miscellaneous 
grooved sandstone implement each account for four 
percent of the sample. Temporally, there appears to 
be a higher percentage of axes occurring early; i.e., 
Basketmak~r III to Pueblo II periods, with the 
frequency dropping off after Pueblo 11 times. This 
sample is biased in this respect because most of the 
sites excavated by the Chaco Project in the past three 
years (1973-1976) have been early sites; i.e., 
Basketmaker Ill, Pueblo I. 

The four greenstone axes account for 40 percent 
of the total axe sample, indicating a definite 
preference for this material. The preference for these 
axes in Basketmaker m and Pueblo [ times is 
indicated at both 29SJ 628 and 29SJ 629 where three 
of the four axes were recovered. Forty percent of 
the ten axes are manufactured of greenstone, 20 
percent of Cliff House sandstone, and all other 
materials represent (homblende-diorite, hornblende­
gneiss, claystone, intermediate igneous) 10 percent 
each. The mauls are manufactured of two materials, 
66 percent are Cliff House sandstone and the 
remaining 34 percent are hornblende-diorite. 

When ues and mauls are combined, Cli ff 
House sandstone occurs most abundantly, accounting 
for 48 percent of the total. The other materials occur 
in the following frequencies: homblende-diorite-24 
percent ; greenstone-16 percent; claystone, horn­
blende gneiss and intermediate igneous-four percent 
each. The Cliff House sandstone occurs abundantly 
in the canyon, making half of the raw materiaJs used 
for the manufacture of grooved artifacts locally 
exploitable by the inhabitants of the canyon. The 
c losest source fo r the rest of tbe materials, which 
occur primarily as river cobbles, is the San Juan 
River and its associated gravel beds. There is a 
source of greenstone in the Brazos Uplift in north 
central New Mexico, east of tbe San Juan Drainage. 
The claystone comes from Mancos shale outcrops 
near Crownpoint, soutb of Chaco Canyon. The San 
Juan Ri ver is ca. 75 kilometers to the north. There 
are several prehi storic roads that lead out of Chaco 
Canyon to the San Juan area; however, the earliest 
date fo r the road system is not known. 

Summary of All Axes and Mauls RWOrted 
from Chaco Canyon 

A searcb througb the existing literature on 
excavated sites in Chaco Canyon was undertaken to 
obtain information on other grooved stone artifacts. 
The sample of 25 axes and mauls analyzed in the first 
portion of this chapter was combined with tbose from 
previously excavated sites (Table 7.2). It was hoped 
that by looking at all tbe sites in Chaco Canyon 
where grooved stone artifacts have been recovered 
that each time period would be equally represented 
and some substantial conclusions could be drawn. 
Only 24 sites, including the eigbt previously 
mentioned, have records of grooved stone implements 
(Bradley 1971 ; Brand et al. 1937; Judd 1954, 1959; 
Kluckhohn and Reiter 1939; Pepper 1920; Roberts 
1929, Vivian and Mathews 1965). Many sites, such 
as Chelro Ket! , cannot be included in this study 
because references to grooved stone artifacts could 
not be located , although some were undoubtedly 
recovered. 

When aiJ the sites are examined, the lowest 
frequency of both axes and sites reported occurs 
during Basketmaker 111 and Pueblo I times. The 
highest frequency occurs during the Pueblo n period 
of the Hosta Butte Phase. The largest number of 

• 

• 

siles investigated also occurs during this period. This • 
is due mainly to the excavation of many of the small 
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Table 7.2. Sites with grooved stone implements (axes and mauls). 

Balkeunakcr W 

Shabik'eshchee 

2951 628' 

Pueblo I 

29SJ n4' 

'" '" 

• Silel investia1tcd by the Chaco Center. 

Pueblo V 
Pueblo n 
295J 627" 
29SJ 629" 

295J 1360' 

sites (Be sites) by the University of New Mexico 
Field School in the late 1930s and early 194Os. The 
Classic Bonito Phase greathouses and tbe smaller 
Pueblo m sites occur in the next highest frequency as 
do the number of grooved stone artifacts. One axe 
that is included in this count was foUlld on the surface 
of an undisclosed site in Mockingbird Canyon. 

• 

There is a total of 132 grooved slOne artifacts 
from 24 sites in the canyon. Eighty stone axes 
represented in the collection account for 60 percent of 
the total. 1bese 80 nes come from 18 sites ranging 
in time from lale Ba.sketmaker III through the Classic 
Bonito Phase greathouses, averaging 4.4 axes per 
s ite. The actual distribution, however, is not quite 
that even. Only two axes come from Basketmaker III 
and Pueblo I horizons. Both are greenstone and both 
come from 29SJ 628. There are seven mauls from 
four different sites of this period. All but one of 
these mauls is made from CUff House sandstone. 
The ODe exception comes from Bc 236 and is 
manufactured out of silicified wood (Bradley 1971). 
The sandstone maul s come from Shabik'eshchee 
Village (29SJ 1659, Roberts 1929), which had four; 
29SJ 724 and 29SJ 628 produced one each. 1t is 
interesting to note that all but the two greenstone axes 
are made of local materials, making the occurrence of 
these two axes even more significant. 

The period from late Pueblo lIearly Pueblo n 
througb the end of tbe Hosta Butte Phase is 
represented by 48 axes from II sites. The materials 
become more diversified during this period, with 
nonlocal materials accounting for a higher 
percentage. Locally obtainable Cliff House sandstone 
~~unts for 18 percent of the materials used in the 
~~ufacture of axes. The nonlocal materials (82 

percent) are mostly diorite (21 percent), basalt, 

Pueblo II Pueblo ill 

HoullC Site Pueblo del Arroyo 

Wetherill MeN Sile Pueblo Bonito 

'" SO Kin Nahasbas 

"'51 Pueblo Alto' .,,' Una Vida 

"' 50 295J 390" 

81; 362 295) 72 1' 

Kin l<Iel80 

granite, and serpentine river cobbles and various 
others referred to only as miscellaneous river 
cobbles; 27 percent of the materials are li sted as 
unknown. There is a decline in the frequency of 
mauls during this period with 26 represented from 
eight sites. These are mostly made from local 
material with Cliff House sandstone accounting for 
19, or 61 percent of the total . The remaining 39 
percent are made from various diorite and granite 
river cobbles. 

The Classic Bonito Phase greathouses and the 
McElmo Phase sites of Kin Kletso (Vivian and 
Mathews 1965) and 29SJ 390 (Windes 1987) yielded 
a total of 30 axes, the majority of which came from 
Pueblo Bonito (Judd 1954) and Pueblo del Arroyo 
(Judd 1959). It is interesting that of these 30 axes, 
DOne are manufactured out of local materials. All are 
materials that come from the San Juan River Valley 
and the Brazos Uplift to the north, except the 
claystone, which comes from near Crownpoint. All 
of the axes from Pueblo Bonito ( 15) and Pueblo del 
Arroyo (8) have been called miscellaneous river 
cobbles; these account for 76 percent of the axes 
from Ihis group. The remaining seven axes are 
diorite (3), basalt (2), and greenstone ( I), all of 
which probably ori1.o1nated as river cobbles. One axe 
from Kin Nabasbas is of unidentified material (Luhrs 
1935, Matbien and Windes 1988). 

The 18 mauls from this group follow the pattern 
observed for the Hosta Butte Pbase sites, with 57 
percent of them manufactured out of Cliff House 
sandstone, 15 percent from river cobbles, and 28 
percent of unidentified materials. Ei£ht of these 
mauls come from Kin Nahasbas (Luhrs 1935; 
Mathien and Windes 1988). The information on 
these artifacts is sketchy at best. Four of the eight 
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can be called miscellaneous grooved implements. the 
largest one weighing almost 6 kg. Six of the eight 
come from Sub floor Pit 2, a large masonry floor 
vault in the great lriva. They were used as wedges 
around a large sandstone disc in the bottom of a 
posthole for one of the main roof supports. 

Discussion 

Several interesting patterns emerge from the 
analyses of the grooved stone implements in this 
collection. There is an increase in the number of 
axes between Basketmaker 111 and Pueblo I and the 
Hosta Butte Phase of Pueblo It , then the number 
drops off slightly during Pueblo JU. This pattern can 
be explained, in part, by the fact that the number of 
si les investigated also follow this pattern. Four 
Baskeunaker m and Pueblo I sites are included in the 
study, with only 2.5 percent of the Bns coming from 
these sites. The Pueblo n period yielded 61 percent 
of the n:eg studied from II sites. The later Classic 
Bonito Phase sites of the Pueblo HI period produced 
36.S percent of the total number of axes from only 
eight sites. This last period probably involves a 
higber percentage of axes during the Pueblo 11 
period. 

The ratio of axes to mauls also changes through 
time. During tbe earliest periods, Basketmaker m 
and Pueblo I, Ibe ratio of axes to mauls is 1:3.5. 
During Pueblo H, tbe axes become more numerous 
than the mauls, with a ratio of 1.9: I, and during the 
lasl period, Pueblo UI , Ihe ratio of axes 10 mauls 
becomes 1.5: 1. 

This pattern, which approximates a nonnal bell 
curve with its apex occurring during Pueblo II , is 
further supported when the ratio of artifacts to room 
count is examined. During Basketmaker IU, the ratio 
of axes to pithouses is I : 11.5 and the ratio of mauls 
to pitbouses is I :4.6. No axes were recovered from 
the two Pueblo I sites investigated, 29SJ 724 and Bc 
236. The maul frequency was 1: to for the rooms 
aDd 1: 1 for lhe pithouses. In the sites containing 
both Pueblo I and Pueblo II components, the ratio 
becomes much larger. with the ratio of axes to rooms 
becoming 1:4 and the ratio of mauls to rooms, 1:2.7. 
The axe ratio remains al 1:4 for the Pueblo II sites 
and the maul to room ratio becomes lower at 1:20.7. 
For the Pueblo m sites, including the McElmo and 
Classic Bonito Pbases , only ground floor rooms are 
included in the room count because total room counts 

have nol been estimated for some of the sites. It 
should also be noled that almost 50 percent of these 
ground floor rooms remain WlCxcavated, which might 
alter any observable patterns. The ratio of axes to 
ground floor rooms is J :25 and the ratio of mauls to 
ground floor rooms is I ;38. Because the ratio does 
not include total room counts, the ratio of axes and 
mauls to rooms is actually lower than the figures 
indicate. 

Jt is evident then that there is a definite change 
through lime in the frequency and the materials of 
stone axes in Chaco Canyon. In the beginning of the 
Anasazi occupation. local materials were being used 
for the manufacture of most of the grooved stone 
artifacts, except for two highly specialized axes made 
from greenstone. The frequency of axes increases 
during Pueblo II and the materials become more 
diver.;e, incorporating mostly river cobbles from the 
San Juan River Valley. Then. at the height of the 
Bonito Phase, the frequency of stone axes drops off 
and all the materials used in their manufacture come 
primarily from the San Juan River Valley. 

• 

Several factors can be sugge.<.1cd to explain these • 
results. Probably the most important one to consider 
is that the sample is somewhat skewed. It is 
noticeably biased towards the later sites, even though 
much of the pertinent data was unrecorded from early 
excavations at these sites. For example, Chctro Ket! , 
the second largest site in the canyon in terms of size 
and excavation completed, had to be left out of this 
study because of unobtainable data. 

One possible explanation is tbat as the trade 
networks grew. so did the abundance of exolic items 
such as stone axes. An increase in the population 
would place an increase on the demand for 
specialized and rare lools. During the height of the 
occupation when the road systems were operative, 
treks to the San Juan River and back would be more 
frequent, explaining the fact that all the axes during 
this period were imported. 

Regardless of which theory is used to explain 
the frequency and utilization of these axes, there is a 
noticeable lack of stone axes in Chaco Canyon when 
it is compared to siles elsewhere in the Southwest. 
When s ite..~ from other areas in the Southwest are 
examined, the axe frequencies per sile become much 
higher (Table 7.3). The materials from these other • 
sites, however, are as diversified as those in Chaco 
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Canyon and river cobbles remain the preferred 
sources for materials lL..ed in the manufacture of stone 

ax". 

Table 7.3. Ratio of axes to total ground 
floor rooms. 

Total Ground 
Sites Total Axes Floor Room. Ratio 

Ch.co Pur 29 '34 1:25 

Mesa Verde· 126 124 1:1.01 

Azte~' 100 '" \:2.5 

Villa~ ofthc 6 80 1:13 
Orut Kiva:t 

Lowry Ruin' 2 37 1:18.S 

Pueblo Del Arroyo (Judd 1959), Pueblo Bonito (Judd 
1954), Pueblo A1la (Chaco Center Archivea), Una Vida 
(Chaco Center Archives), 295J 390 (Chaco Center 
Mhives). 2951 721 (Chi CO Center Archivu ). Kin 
){Iclso (Vivian and Mathews 1965). 

\ Badger Hoo!il: (Hayes and. Lancutcr 1915), BiB Juniper 
House (Sw'lIrulck 1969) MUll House (ROOn 1971). 
Aztec (Morri. 1928). 
Village o r the Gr«1 Kivu (Robert. 1932). 
Lowry Ruin (Martin 1936) . 

Two reasons come to mind for the high 
frequency of axes occurring in areas such as Mesa 
Verde. First of all, timber resources are much more 
accessible than in Chaco Canyon. Second, tbe 
Mancos River provides a much closer source of river 
cobbles for the manufacture of axes. This situation 
also exists at the two large outlying Chaooan sites of 
Aztec, where 100 axes were recovered, and the 
Salmon Ruin, which also produced a large number of 
axes. Both sites are located in areas with more 
prolific timber resources than Chaco Canyon and both 
are within one kilometer of an unlimited source of 
river cobbles from the Animas and San Juan Rivers. 
respectively. 

The information about the types (Le" notched, 
3/4, or full-grooved), frequencies, and material of 
those axes from sites outside Chaco Canyon is just as 
limited as the information within Chaco Canyon. 
Despite the paucity of information, the same general 
patterns, as far as types of axes and the material 
type, emerges, The preference for full -grooved or 
notched axes is indicated and remains constant from 
Basketmaker ill through Pueblo III. The preference 
switches over to 3/4 and multiple-grooved axes 
during Pueblo IV, but this has no bearing on the 
Chaco Canyon study, The material types also remain 
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constanl through time, with igneous and metamorphic 
river cobbles the preferred parent material, mainly 
because of their hardness and shape, which required 
minimal modification. This pattern changes rapidly 
during Pueblo IV , with a strong preference for 
sillimanite axes indicated at Pecos Pueblo (Kidder 
1932) and most of the large Pueblo IV sites along the 
Rio Grande. 

The ratios of axes to mauls is much higher on 
the sites outside of Chaco Canyon. I believe thai this 
is due largely to differences in terminology. The 
grooved-stone artifacts from these sites that would 
have been defined as mauls in this chapter are listed 
under such categories as hammers. picks, hoes, 
weights, or clubs. The ratio of axes to rooms 
decreases through time, as it does in Chaco Canyon. 
In some sites, especially on the Mesa Vertle, ratios 
reach close to 1:1 (Table 7.3). The decline in the 
frequency, however. does not occur geometrically 
and in many sites the increase in frequency from 
Pueblo n to Pueblo 1lI is hardly noticeable. The 
frequency may even decline slightly ; however, it is 
nol nearly as sharp a decline as observed in Chaco 
Canyon. 

Undoubtedly, the availability of timber resources 
had some impact on the number of axes utiljzed in 
Chaco Canyon; however. S2 stone axes were 
recovered from the large Hohokam site of Snaketovm 
in south central Arizona (Haury 1976). Snaketown is 
situated in an environment which is equaUy void of 
abundant timber resources; therefore, it should have 
experienced little need for stone axes. Even more 
interesting is tbe fact that the timber required for 
construction at Snakelown, which is a large pithouse 
village, is a fraction of that required by most of the 
larger sites in Chaco Canyon. The occurrence of so 
many axes at Snaketown, in contrast to the relative 
lack of these tools in Cbaco Canyon. is pUzzling. 

One possible explanation for the increase in 
frequency of axes from Basketmaker 1II through 
Pueblo ll, and then the decline during Pueblo III, is 
presented below. 

During the early Anasazi occupation, the canyon 
was lightly populated. The timber resources required 
by this population were minimal due to the small size 
of the group and their style of architecture. The 
house types were pitstructures that required large 
beams only for their main supports. The rest of the 
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roof structure consisted of short beams, branches, 
and brush closing material. These requirements 
could easily be met by the presence of small relic 
stands of Ponderosa pine and Douglas fir, with 
scattered pUion and juniper occurring in the canyon 
or on the mesas such IlS occur on Chacra Mesa today. 
The occurrence of both Ponderosa pine and Douglas 
fir macrobotanical remains from early sites such as 
29SJ 627 and 29SJ 628 support lrus theory. These 
two species occurred in higher frequencies than 
would be expected if they had been imported from 
another area. There is evidence that these two 
species were being used as firewood at these sites. 
another argument for their occurring locally. 

As the population increased during Pueblo II, so 
did construction and the need for increased timber 
resources. The technique of cribbing logs to roof 
kjvas requires more beams than if they were roofed 
flat. When multiple story dwellings became more 
popular. larger beams were required to roof the 
ground floor rooms in order to support the weight of 
the upper rooms. 

With the timber resources in the canyon limited, 
this resource could conceivably disappear with 
increased population and construction occurring 
during Pueblo TI, as indicated by the frequency of 
both sites and axes. Therefore, at the height of the 
Chacoan occupation, an easily accessihle timber 
resource would be nonexistent. The Chacoans would 
be required to import most of the beam.,> for the 
construction of the later sites. This behavior could 
be one cause for the establishment of the elaborate 
road system that existed al this lime. If indeed many 
of the large beams were brought in from the Cbuska, 
Jemez, La Plata, and San Juan mountains, most of 
the labor requiring stone axes would be completed at 
these locations. There is some evidence that many of 
the large beams were cut to predetermined lengths 
(Judd 1964:26-27; Hudson 1972). If tb.is is true, the 
beams could be felled, cut to predetermined lengths, 
debarked, and limb trimmed before transportation to 
Chaco Canyon, thereby eliminating the need for 
many stone axes at sites in the canyon. 
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Chapter Eight 

An Analysis of Manos from Chaco Canyon, New Mexico 

Catherine M. Cameron 

Introduction 

Manos (n= 1,244) from twelve sites in Cbaco 
Canyon were analyzed. The collection included 
samples of manos recovered from two sites and all 
manos recovered from the other sites (see Sample 
below). Analysis examined material, technology of 
manufacture, form and characteristics of use, and 
reuse. Appendix SA describes the attributes used in 
mann analysis. 

The analysis began in 1975 with a sample of 
100 manns from five sites in Cbaco Canyon 
(Cameron 1976). Analytic attributes were selected 
based on a literature search and an examination of the 
mana sample. Analysis of this sample was used to 
refme the aUributes selected and to eliminate 
attributes that were not useful. The revised analytic 
form (Appendix SA) was applied to a much larger 
sample of manns (n=911) between 1975 and 1977 
and variability in attributes was examined (Cameron 
1977). Manos excavated from sites in Chaco Canyon 
after 1977 were analyzed using the revised form. 

In 1978, a group ofunprovenienced manos from 
Site 29SJ 627 (see Sample below) was briefly 
examined and only those attributes considered most 
useful in assessing mana variability were recorded. 
These data were not included in the computerized 
mano database and are not used in tbis analysis. 

Due to a great delay in the publication scbedule 
for Cbaco manuscripts, neither of the previous 
reports on manos (Cameron 1976, 1977) were ever 
published. The present report was written in 1985. 
It includes data used in both of the previous reports, 
as well as data collected on manos between 1977 and 
1979. 

The Sample 

Selection of Manos for Analysis 

Excavations in Chaco Canyon spanned the 
perioo from 1973 to 1979. Prior to 1975. manos and 
other ground stone were not routinely returned to the 
Jabomtory for analysis. They were described briefly 
(length. width, thickness. type) and then discarded. 
Unfortunately, most of these descriptions have since 
been losl. Some ground stone was retained; 
however, there were no consistent criteria for 
selection (Peter McKenna, personal communication; 
Thomas C. Windes. personal communication). Sites 
excavated prior to 1975, from which some manos 
were discarded, are: 

29S1299 
29SJ 423 
29SJ 627 (first year of excavation) 
29S1628 
29SJ 721 
29SJ 724 
29SJ 1360 
29SJ 1659 

All manos that were retained were analyzed 
except for those from sites 295J 627 and 29SJ 1360. 
Manos from these two sites were sampled because of 
time limitations. Almost 60 percent of the manos 
from 29SJ 627 were analyzed (354 of 597). Those 
selected for analysis included all manos from floor 
contact. floor fill , and walJ-fall contexts; 50 percent 
of manos from trash contexts; and IO percent of 
manos from alluvial fiU contexts. Over 70 percent of 
tbe manos from 29SJ 1360 were analyzed (107 of 
145). Manos al this site were selected by major 
provenience unit: all manos from rooms and kivas; 
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66 percent of tbe manos from the plaza; and 10 
percent of the manos from the surface and from a 
trash area which may not have been associated with 
the rest of the site. 

Association of Manos with Other Ground 
Stone Types 

Mano analysis was part of a larger program of 
ground stone analysis. Field identifications were 
used to sort ground stone into four categories (manos, 
metates, abraders, and other ground stone). When an 
artifact showed evidence of multiple use, it was 
included in more than one analysis (Le., manos 
reused as abraders, metate fragments reused as 
manos, etc). Less than one-fifth of the manos 
showed evidence of secondary use which could be 
associated with another artifact type (see Reuse 
below). 

The Analysis 

Manu Types 

Two mana types are typically identified in the 
Southwest: one-hand manos and two-band manos 
(Bartlett 1933, Chapman 1983, Lancaster 1983. 
Woodbury 1954), One-hand manos are oval in plan 
and shorter in length than two-hand manos, which are 
generally rectao!,,'ular in plan. One-hand manos have 
a width/length ratio greater than 0.75, while two­
hand manos have a ratio of less tban 0.75 (Chapman 
1983,522). 

One-hand manos have been associated with 
basin melates and the grinding of wild plants during 
Archaic and Basketmaker time periods (Bartlett 
1933;20-21), while two-hand manos were used on 
trough or slab metates primarily for grinding com 
during Pueblo periods (Lancaster 1983;17). There is 
evidence, however, that one-band manos continued to 
be used occasionally throughout the Pueblo period 
(Chapman 1983) and may have been used for a 
variety of purposes (Lancaster 1983;34, Woodbury 
1954,78-79). 

For this analysis, one- and two-hand manos are 
subdivided by differences in cross-section. 
Differences in cross-section are usually explained as 
being the result of degree of use andlor variation in 
type of stroke used with the mana (Bartlett 1933; 
Chapman 1983; Lancaster 1983). Manos from Chaco 

Qn~and MAnOS 

Ovoid 

Two-haod Manoi! 

Rectangular 

o 
= Beveled C">. 

Wedge ~ 

Triangular ~ 

Bi·trillllgular «> 
Discoidal c=:> 

Figure 8. 1. Manos cross-section types. 

Canyon showed seven cross-section types; 
rectangular, beveled, wedge, triangular, ovoid, bi­
triangular, and discoidal (Figure 8.1, Table 8. 1). 

• 

All one-hand manos from Chaco had ovoid 
cross-sections (see Material Types below). Two-hand • 
maoos never bad ovid cross-sections; all other cross-
section Iypes were present in two-hand manos. 
Therefore. while the terms one- and two-hand manos 
will be used in tltis discussion for the remainder of 
this report, mana ~ will refer only to the seven 
cross-section types; ovoid cross-section equals one-
hand manos while the other silt cross-section types 
(rectangular, beveled, wedge. triangular, bi­
triangular, and discoidal) will identify subdivisions of 
two-hand manos. 

Table 8. 1. Frequency oj mano cross-section 
types. 

Cross·seetion Type: Number Pereent 

One-band Manos 
Ovoid 26 '.09 

Two-hand Manos 
Rectangular 20' 16.24 
Beveled '" 10.05 
Wedge '56 36.66 
Triangular 74 5.9S 
Bi·triangular , 0.16 
Discoidal '56 20.53 
Cross-section un]mown ...1Ql --....!:.ll 

Total 1,244 100.00 • 
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Material Type 

Almost all manos were made of sandstone. 
Only five were another material, all quartzite. The 
sandstone presumably came from the local Cliff 
House sandstone formation, which forms the walls of 
Cbaco Canyon. The initial analysis of a sample of 
100 manos recorded several cbaracteristics of the 
sandstone (including hardness, color, grain size, grain 
shape, and grain sorting). Little variability was 
found among these attributes (Cameron 1976), and 
on1y the first three were retained during the analysis 
of the remainder of the manos (Appendix SA). 

Sandstone from which manos were made was 
hard (84 percent) and fine-grained or very fine­
grained (92 percent). A chi-square test of hardness 
and grain size, contrasting hard and soft materials 
witb very fine-grained material and all other grain 
sizes was not significant (r=O.056, df= l, 0.90 
<p<O.95). 

Almost half of the manas were gray, one-fifth 
were tan, and one-fourtb were mixed tan/gray. Two 
varieties of the Cliff House sandstone have been 
described in Chaco Canyon: a softer buff-colored 
sandstone and a light brown, harder sandstone 
(Vivian and Mathews 1965:34). Differential use of 
these two materials in waD construction has been 
noted (Lekson 1984: 10). In another study, Garrett 
(1988) has differentiated between a well-cemented, 
very fine-grained, gray sandstone used as building 
material at a site in Chaco Canyon and less well­
cemented, medium-grained, light brown sandstone 
found in outcrops near the site. In spite of the 
differences in color found in Cbaco manos, the 
uniformity in hardness and grain size suggests 
selection for specific varieties of the local sandstone. 

Four of the five quartzite manos are one-hand 
(ovoid cross-section) manos indicating selection of 
quartzite for this artifact type. A chi-square test of 
one-hand and two-hand manos by material type 
(sandstone versus quartzite) was significant at the 
.001 level (x2=: 155.8, df=: I). 

Technology of Manufacture 

Most manos were made by shaping a block of 
sandstone. Less than 6 percent could be identified as 
having been made from cobbles, concretions, or 
reused manos or metates. Easily available local 

Manos 999 

material probably reduced the need to recycle other 
artifacts. Shaping was achieved through chipping and 
pecking, which was often visible on edges and ends 
of manos. Initial forms were generaJly rectangular 
and as described below (see Form below), some 
~new· manos may have been relatively thin, perhaps 
manufactured of tabular sandstone. 

Fonn 

Dimemions 

Manos 'With an ovoid cross-section are smallest 
in average weight, length, width, and grinding area 
(fable 8.2). 1bey were the only cross-sectional type 
for which a 'NidthJlength ratio was greater than 0.75. 
As noted above, manos with an ovoid cross-section 
can be identified as one-hand manos. 

Length and width for other cross-section types 
(two-band manos) were very similar, averaging 18.7 
cm in length and I 1.0 em in width. These 
dimensions are similar 10 those for manos used on 
trough metates from other areas of the Southwest 
(Bartlett 1933:13; Morris 1939:133; Woodbury 
1954). Low variation in length and width of manos 
correlates 'With a similar lack of variation in the width 
of metate troughs and to the average grip size of 
grinders (Lancaster 1983:84). Trough widths for 
Chaco metates average about 19.7 cm (John 
Schelberg, personal communication, 1985). 

Weight. Thickness and Grinding Surface Area 

Weight, thickness, and grinding surface area 
vary among cross-sectional types and indicate that for 
two-haod manos, cross-section type reflects stages in 
the use-life of a mano. Weight is greatest for 
rectangular manos (fable 8.2); discoidal manos form 
an intermediate weight group; beveled, wedge and 
triangular manos weigh the least. (As noted above, 
one-band manos weigh less tban any of the two-hand 
mano types.) Maximum and minimum thickness 
were also greatest for rectangular manos; however, 
maximum and minimum thickness varied for other 
two-hand mana types. Discoidal manos have a 
higher minimum thickness than o ther types, but a 
lower maximum thickness than do wedge-shaped and 
beveled manos. 

The association of thickness and weight with 
cross-section supports the suggestion that cross-
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Table 8.2. Size of man os by cross-section. 

Rectan-
Measuremenls gular Bevcled Wedge 

Weighl 1819.8 868.3 942.2 
•. d. 546.2 267.8 331.0 

... ",,~ 19.4 18.6 18.2 
I.d. 2.0 2.1 2.5 

Width 11 .6 10.3 JO.5 
a.d . 1.3 1.2 1.2 

Muimum thi(k. 4.1 2.7 3.0 
•. d . 0.' 0.' 1.0 

Minimum thick. 3.3 0.' 1.2 
•. d. 1.0 0.7 0.7 

Are. grinding 180.0 165.0 162.8 
Surface A 39.3 30.2 32.9 

Area grinding 167.9 141.8 127.5 
Surface B 37.9 49.4 50.2 

section types relate to progressive stages in the use­
life of manos (see Mana Use-life below). 
Rectangular manos, often considered an early use 
stage, would have lost tbe least material and thus be 
heaviest and thickest. Beveled, wedge, and triangular 
manos presumably represent well-used stages; they 
should be thinnest and weigh the least. Discoidal 
manos may also represent early stages in mano use, 
but may have been made of a tabu1ar sandstone which 
was initially thinner than the sandstone from which 
rectangular manos were made (Chapman 1983). ThJs 
would aC(:ount for their intermediate weight and 
thickness. 

Grinding surface area was greatest for 
rectangular manos, discoidal manos, bi-triangular, 
and triangular manos (fable 8.2). Smaller grinding 
areas on wedge and beveled types suggest that 
grinding SUlface area decreases with use, but that the 
grinding stroke described by Bartlett (1933:15-16) for 
modem Hopi grinders, which resulted in a triangular 
cross-section, may have been developed to increase 
grinding surface area. 

Plan view was rectangular for more than 8S 
percent of the manos for which this variable could be 
recorded. Other shapes were primarily oval (10 

Two-hand Manol One-hand 
M!!!!!!. 

Tri- BHri-
angular angular Discoidal Ovoid 

890.5 1114.3 1129 .5 Sn.8 
278.4 545.7 343.8 \61.7 

19.0 19.3 18.7 10.6 
2.1 1.2 2.5 1.5 

11.2 12.2 11.6 8.3 
1.1 0.1 0.' 1.0 

2.0 1.8 2.5 3.4 
0.7 J.J 0.' 0.' 

J.J 1.3 2.0 2.' 
0.7 J.J 0.' 0.' 

178.6 202.0 180.0 57.2 
43 .2 15.6 38.S 21.5 

147.3 18S .S 169.5 .... 
43.2 16.3 35 .6 12.4 

percent) or irregular (3 percent). Longitudinal cross­
section was either square or convex for more than 9S 

• 

percent of the manos for which this variable could be • 
recorded. Rectangular and discoidal mano types had 
a higher relative frequency of square longitudinal 
sections, while beveled, wedge, and triangular manos 
had a higher relative frequency of convex longitudinal 
sections. This suggests that a convex longitudinal 
section may be related to later stages in mano use-
life. A chi-square lest of "new" manos (rectangular, 
discoidal) and "used" manos (beveled, wedge, 
triangular) by longitudinal section (using only square 
and convex longitudinal sections) was significant at 
the .OOl level (~=30.8, df= 1). 

Finger Grooves 

OnJy to percent of the manos showed evidence 
of prepared fmger grooves (Table 8.3). These were 
shallow, circuJar holes pecked into the edge of the 
mano to provide a better grip. They occurred on 
one-hand and two-band manos of all cross-section 
types except bi-triangular. Many rectangular and 
discoidal manos r new· mano types) had two finger 
grooves. Other mana types had only one groove, 
indicating that a second groove may have been worn 
away and was no longer visible. Two manos (botb 
wedge cross-section) had a long groove for multiple 
digits. 

• 



• 

• 
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Table 8.3. Number affinger grooves by mana type, 

Typo One Groove 

OnHand manos 

Ovoid 2 

Two.-hand TIIlIn~ 

Rectangular 2S 
Beveled 3 

Wedge " Triangular , 
Bi-triangular 

Discoidal " Untnown -' 
Total 10' 

Mano Use 

Evidence for Use on Trough Melales 

Virtually all metales from sites excavated by the 
Chaco Project were the trough variety (John 
Scbelberg, personal communication 1985). 
Corresponding evidence that manos recovered from 
these sites were used on trough metates is indicated 
by size and shape of two-hand manos. Almost 70 
percent of the manos bad canted ends, indicating 
contact with the walls of a trough metate (Figure 
8.2). Of the 24 percent of manos with straight 
edges, most were found on manos with rectangular 
and discoidal cross-sections (fable 8.4), suggesting 
again that these are ~new· manas with little 
di stinctive wear on their ends. Manos witb curved 
ends (Table 8.4) were primarily one-band manos 
(ovoid cross-section). As these manos are small, 
tbeir use on a trough metate might not be apparent 
from an examination of mano ends. 

Avel1lge length of Chaco manos (18.7 em, see 
Form above, Table 8.2) is similar to the length of 
manos used on trough metates from other areas. 
Manos used on trough metates in northern Arizona 
avel1lge 18.0 em in length, while manos used on slab 
metates from that area average 25 cm in length 
(Woodbury 1954). In southwestern Colorado and 
northwestern New Mexico, manos used on trough 

Groove for 
Two Groovu Ml.llliplc Digits T~I 

3 

I' 44 

3 

3 2 " , 
8 22 

- , -' 
31 2 138 

metates average 17.4 em in length, while manos used 
on slab metates average 22.5 to 33.0 em in length 
(Morris 1939:133). These comparisons provide 
further evidence that Chaco manos were used on 
trough metates. 

Characteristics of Grinding Surface 

Almost 90 percent of the wanos showed 
evidence of grinding use on only one surface. As 
with metate surfaces. manos were frequently pecked 

Canted 

Straight 

Pointed 
(CUIted on both side.) c __ 
C""",d 

Figure 8.2. Configuration 0/ ends. 



1002 Chaco Artifacts • 
Table 8. 4. Shape of mano ends by cross-section. 

Canted Sguan: Pointed CUrved om" 
Total % of 

Tme No. % No. • No. ! No. % No. % No. T",,' 

One-hand 
Ovoid 3 Il .S4 4 15.38 2 7.69 17 65 .38 26 2.09 

99 49.01 82 40.59 5 2 .48 4 1.98 12 5.94 202 16 .24 

Beveled 89 71.20 22 17.60 , 4.00 0.80 • 0.06 125 10.05 

Wedge 345 15.66 " 15 . \3 13 2 .85 4 0 .88 25 ,., 45' 36 .66 

Triangular " 79.73 9 12.16 2 2.70 • 5.40 74 5.95 

Bi- 2 100.00 2 0. 16 
triangular 

Discoidal '45 56.64 90 35.16 9 3.52 12 4.68 25' 20 . .58 

Unknown 2!; 54.37 n 11 .65 .1 2.9\ B 31.07 ...ill 8.28 

Total 796 28. 41 26 93 1,244 • % of Total 63.99 23.15 3.30 2.09 7.48 100.00 

Table 8.5. Cross-section by grinding sUrface preparation. 

~ Linle 
Moderate Peeki!!glLiltle 

Ve!l: Pecked Pecking Hellv! Abrasion No Pectins; ~ ""'" Total % of 

Im' No. a H2· a H2, a tl2, a t!2· a t!l/. a l:!o. I2l&!1 

One-hand 
Ovoid • 30.8 , 19.2 12 46.2 3.9 26 2.' 

Two-hand 
RecUlnguJar 28 13 .9 " 47.0 65 32.2 10 5.0 • 2.0 202 16.25 

Beveled 0.' 20 16 .0 " 45.6 47 37.6 ' 25 10.1 

Wedge '2 2.63 ' 19 26.1 213 46.7 110 24.1 2 0.4 45' 36.69 

Triangular 14 18.9 38 51.4 22 29.7 74 ' .0 

8i-
Inangular 

50.0 50.0 2 0.2 

Discoidal 15 5.88 96 37.65 '18 46.27 25 ••• 0.' 0.4 '" 20.6 

Unknown .i '.9 ....1i 43 .7 -'1 39.9 _'_I 10.7 -1 1.0 ~ J.Q1 ' .3 

T",,' 61 397 '" 238 7 3 1,244 • % o rTOIal '.0 31.9 43 .3 19.2 0.' 0.2 100.0 
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to provide a coarser and more effective grinding 
surface. Mana surfaces varied from pecked to 
completely abraded and smooth; however, rectangular 
and discoidal types (~oew~ manos) were more likely 
to be very pecked. Beveled, wedge-shaped, 
triangular, and bi·triangular types ("well-used") were 
more likely to be heavily abraded (Table 8.5). A 
chi-square test of "new" manns (rectangular, 
discoidal) and "used" manns (beveled, wedge, 
triangular, bi-trian1.>ular) by grinding surface 
preparation (very pecked and moderate abrasion 
versus heavy abrasion and no pecking evident) was 
sib>nificant at the .001 level (xl = 139.0, df= 1). 
Ovoid (one-band) manns showed less pecking than 
other types (Table 8.5). 

Striations were visible on most (93 percent) of 
tbe manos and were almost all oriented 
perpendicularly to the long axis of the artifact (89 
percent of those visible). This indicates that manos 
were held perpendicularly to tbe metale and moved 
with a reciprocal motion. Ten percent of the manos 
had striae both perpendicular and parallel to the long 
axis of the artifact (cross-hatched), possibly as a 
result of secondary use. Only one mana showed 
rotary striae (with a wedge-shaped cross-section). 

Handedness in the Mano User 

Most manos (78 percent) had edges that were 
parallel to each other, probably indicating equal 
pressure on the trailing edge of Ihe mano by the 
mana user. Of the manos for which edges were nol 
parallel (n=96), a slightly greater frequency 
expanded left (59 percent), indicating greater pressure 
on the right side of the trailing edge of the mana. 
This might suggest a slightly greater number of right­
banded mano users in Chaco Canyon. 

Reuse 

Almost 75 percent of manos showed use-wear 
not associated with the grinding process, but more 
tban half of thi s secondary use consisted of sligbt 
grinding and polishing or striation/grinding (Table 
8.6) and could not be identified with a particular 
artifact type. As almost all of this type of use--wear 
occurred on tbe surface of the mana which had not 
been used for grinding, slight grinding, or polishing 
may not, in fact, indicate reuse, but may be the result 
of continued contact with the hand of the grinder. 

Manos 1003 

Of the manos for which reuse could be 
identified (n =220, 18 percent of the total), more than 
one-third were reused as abraders, another one-fourth 
were reused as anvils, while the remainder were 
hammerstones, palettes, choppers, and polishers. 
Some manos were reused more than once as different 
artifact types. 

Temporal Variability in Cross-section Types 

Table 8.7 shows mana cross-sections through 
time. (Only those manos which could be confidently 
assigned to loo-year periods are included.) One-band 
(ovoid cross-section) manos appear in all time periods 
with highest relative frequency of this type during the 
period from A.D. 500 to 600. This may indicate 
one-hand mano use during this period, or it may be 
the re.<iult of small sample size. Rectangular, 
discoidal, and wedge-shaped manos generally form a 
relatively high percentage of all manos in all time 
periods. Beveled manos occur primarily after A.D. 
920 and triangular and bi-triangular manos occur 
exclusively after A.D. 920. 

Table 8.8 shows mano types for the pre·A.D. 
920 and post·A.D. 920 periods. It is clear that 
typical patterns of mana use in Chaco Canyon 
generally produced wedge-shaped manos, but that 
after A.D. 920, a new grinding !>troke was developed 
that resulted in beveled andlor triangular manos. 
Bartlett (1933:18-19) suggests that the grinding stroke 
which produced triangular manas was developed 
between A.D. 1100 and 1300. The transition from 
trough to slab metates has been dated to the late 
Pueblo n to the early Pueblo III period (Woodbury 
1954). This suggests that the development of the 
stroke that produced triangular manos may have been 
associated with the development of slab metates. 

The vast majority of the beveled and triangular 
manos from Cbaco Canyon, however, have canted 
ends, indicative of use with a trough metate (Table 
8.4). They are also the same average length as those 
used with trough metates (see Form above, Table 
8.2). An intermediate stage in the progression from 
trough to slab metates involved enclosing trough 
metates in bins (which are a usual component of the 
use of slab metates). The use of the metate bin in 
Cbaco Canyon began in late A.D. 900s along with 
the first evidence of communal grinding areas (Truell 
1983). These changes in grinding patterns may be 



Table 8.6. Type 0/ secondary use by associated artifact type. -
~ 

Hammerstone %oC <"l T:!l!c Pounder Palene Anvil Abrader ""'" Ch£l!I!cr Polisher Unknown T~I Total :r 
Battering • 4 14 LSI 

., 
8 

Polishing/Grinding 3 '" 2 , 13 4S 4.' > 
Chipping 2 12 15 1.61 a. 
Chipping/Battering 6 6 13 1.40 Ol' 

" -Pigment 4 3 " 2. 3.01 
~ 

Striation/Grinding " 99 '54 16 .56 

GrindinglPcclcing 4S , 
" 5.48 

Grinding/PigmelU , , 14 i.S 1 

Slight grinding! 3 '46 ,,, 59.03 
polishing on unused surface 

OIher wear type. -.1. J -" - ' -' - --1 - -' ..£ 5.05 

To<ol 22 " " .2 2. 9 9 71. 93. 
% of To I"'! 2.37 2.04 6.34 8.82 2. 15 0.97 0.97 76.34 100.0 

• • • 
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Table 8.7. Distribution o/mano cross-section types by time. 

Time Period (A.D.) 

'00<00 6()1).700 700-120 820-920 920-1020 1020-1120 1120--1220 

Type No. • No. • No . • No. • No. • No. • No. • 
Qne..hand 

()Yoid 2 40.0 3 9.1 2 '.7 , 1.4 3 0.9 3.3 

Two-hand 
Rectangular 20.0 • 24.2 , 14 .3 • 22.2 " 19.0 46 15.0 3 10.0 

Beveled 3.0 2.9 " 7.' 45 14.7 7 23.3 

Wedge \I 33.3 17 48.6 II 40.7 130 36.9 10. 33 .9 9 30.0 

Triangular 20 '.7 " 7.1 • 13.3 

Bi- 2 0.' 
uiangular 

Di.eoidal .1 40.0 .2 27.3 J; 17.1 .! 29.6 .l! 20.2 ..,. 20.5 ..1 ' .7 

ToW , 33 31 " "2 283 " 

• Table 8.8. Mana cross-section types by time. 

Pro A.D. 920 PO!ll A.D. 920 

Type No. • No. • 
One-hand 

Ovoid \I ••• \I 1.2 

Two-hand 
N= mano Iype. " 46.' "7 39 .1 
(Rectangular, 
Discoidal) 

Beveled 3 2.4 120 12.& 

Wedge 53 42.4 366 39.0 

Trianplar .nd 
Bi-triangular - ...l! 7.' 

T ... I 125 9" 

• 



1006 Chaco Artifacts 

associated with tbe development of the grinding 
stroke that produced triangular manos. 

Mano Use-life 

As noted above, differences in cross-section for 
two-hand manos are generally explained as tbe result 
of degree of use andlor variation in type of stroke 
used with the mana. As indicated by this study and 
as noted by others (Bartlett 1933; Chapman 1983), 
manes with a rectangular or di scoidal cross-section 
are "new· mana types, while other cross-sections are 
the result of varying degrees of use. There are, 
however , different ideas on the processes which 
produce ~used· mana cross-sections, especially for 
beveled and triangular manos. Bartlett (1933 :15-16) 
suggests that triangular manos are the result of a new 
grinding technique, but does not mention beveled 
manos. Eidenhach (1980: 37) placed beveled manes 
as an intennediate stage in a use-life that results in 
triangular manos. Chapman (1983:531-532), 
however, suggests thai beveled manes are the end 
result of continued use, with wedge-shaped manos as 
an intermediate stage. 

The occurrence of beveled manos at sites in 
Chaco Canyon during the same periods when 
triangular manos begin to occur (A.D . 920 to t020) 
suggests association between these two types; beveled 
manos might be less worn than triangular manos. 
This process is described by Bartlett as follows: 

As a woman grinds she exerts the most 
pressure with the palm of her hand on the 
back of the mano and on the down stroke 
of the mana she pull s up on the front of 
it, so that only a small part of it touches 
the melate. On the up stroke she holds 
the mano flat on tbe melate. Because the 
back part of tbe mana receives the most 
pressure and gels the most wear, it 
becomes worn down more rapidly than the 
front portion. Very gJ"ddually the mana 
takes on a slightly triangular form, being 
flat on top with one long side resting on 
the melate and one short side. Then the 
mana is turned around and the short side 
is used fo r grinding until it in turn 
becomes long, when the process IS 

repeated (Bartlett 1933:15-16). 

It might follow that beveled manos may have 

been used in the manner described above, but not 
turned around. This does no t, however, seem to be 
supported by manos from sites in Chaco Canyon. Jf 
beveled manos are an intermediate stage between new 
manos and triangular manos , they should be thicker 
and weigh IOOre than triangular manos. As Table 8.3 
shows, average weight for beveled manos is less than 
triangular manos; average minimum thickness is also 
less. Apparently, attributes of beveled and triangular 
manos at Chaco Canyon cannot be used to continn 
the place in a use·life of these types. 

Greathouse and Small·house Si.tes: 
Consumption and Dic;tribution of Manos 

Ceramics and chipped stone have been used to 
examine average artifact consumption rates for large 
and smaU sites in Cbaco Canyon (Cameron 1984; 
Toll 1984) . This is more di ffi cult with manos 
because of the larIle number which were discarded or 
not analyzed. Comparisons can be made, however, 
be tween the Gallup phase lit Pueblo Alto and 29SJ 
629, a village site where no manos were discarrJed in 
the field . 

Table 8.9 shows the number of households 
(defined architecturally), the duration of occupation, 
the pert:ent of the site excavated (foil 1984) and the 
projected total number of maoos from the site. Mana 
use rates (per household per year) at Pueblo Alto 
during the Gallup Phase are more than three times as 
great as those at 29SJ 629. Ceramic and chipped 
stone use rates showed similar higb frequencies at 
Pue blo Alto (Cameron 1984, Toll 1984). Because 
manos are a domestic artifact, the differences in use 
rate at Puehlo Alto and 29SJ 629 suggest tbat 
population at Pueblo Alto is larger than would be 
indicated by architectural households alone. 

The new grinding technique proposed for the 
post-A.D. 920 period (see Mana Use-life above) may 
be examined at greathouse and small-house sites. 
While it would be most instructive to examine manos 
only from the period from A.D. 920 to 1020, the 
sample of manas from greathouses during this period 
is very small (n = 8). 

Comparing manos from greathouse (Pueblo Alto 
and Una Vida) and small-house sites (29SJ 627 lind 
29SJ 629), including all periods after A. D. 920 
(Table 8.10), shows that while the frequency of 
beveled manos is lower at small-house sites than at 

• 

• 

• 
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Table 8.9 Projected use-rare o/manos at greathouse 
and small-house siles. 

Pueblo Aho 295J 629 

lAS ohite excavaled; 
ROOIlUl, etc. iO.O 100.0 
Midden 2.2 70.0 

t:i!umber of maIlOll: 
Rooms, m. "' 170 
Midden 26 7 

~ccted toh.l number 2,322 ' 80 
o TlUlnol 

YeaIll of use 50 130' 

Number or households 20 2 

Manol I!cr household ~r rear 2.3 0.69 

• Thi l figure representa the span during which Ihe site WIS 
occupied .nd may in.;/udc onc o r more gap. in silc occu­
palion (Windes 1993). 

Table B.10. Frequency of beveled and triangular 
manos at grea/house and small-house 
siles. 

Grea!hollsel Small-holl" 
(Pueblo Al10 Sites (29SJ 627 
Una Vida) 29SJ 629} 

Typ! No. • No. • 
Beveled 7S 17.3 39 7.3 

Triangular 40 9.2 32 6.0 

"",,, '" 73.4 460 86.6 

T",' .33 '" 

Manos 1007 
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greathouse sites, the frequency of triangular manos is 
similar for both types of sites. This suggests tbat use 
of the new grinding stroke extended to both great­
house and small-house sites. 

Conclusions 

Manos from Chaco Canyon showed little 
variability that could not be related to manner or 
duration of use. Almost all were made of sandstone. 
Length and width were very similar and were similar 
to other manos from comparable time periods in the 
Southwest. Manos from sites excavated by the Chaco 
Project seem to have been used almost exclusively on 
trough metates. 

The greatest variabiHty was found in mana 
cross-section, thickness, weight, and grinding surface 
area. Variability in these attributes could be related 
to different stages in tbe use-life of a mano. 
Temporal variability was found in the occurrence of 
triangular and beveled manos which may be related 
to the development of a new grinding stroke. This 
new grinding stroke apparently was used in Cbaco 
Canyon after A.D. 920, earlier than the A.D. 1100 
date proposed by Bartlett (1933), and may have been 
associated with the development of meating bins and 
communal grinding areas in Chaco Canyon. 
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Appendix SA 

Mano Analysis Form 

Attributes and recording methods are described 
below. Standard orientation is widest edge away 
from the observer, grinding surface face down. 
Edges are parallel to the long axis of the artifact, 
ends are perpendicular to the long axis of the artifact. 

Weight: Weight was measured to the nearest 
0.1 gram. 

Lenglh: The maximum dimension of tbe 
longest axis of the artifact was measured to the 
nearest 1 millimeter. 

~: The maximum dimension perpendicular 
to the length was measured to the nearest I 
millimeter. 

Maximwn thickness: The maximum dimen­
sion perpendicular to the plane of the length and 
widtb measurements measured was to the nearest I 
millimeter. 

Minimtm thickness: The minimum dimension 
perpendicular to tbe plane of the length and width 
measurements was measured to the nearest 1 
millimeter. 

Burning: Burning was determined by color 
(black, rod) or friability of the material. 

0) None. 
1) Partially. 
2) Completely. 
3) Utilized surface only. 

Material hardness: 
I) Very soft-material can be rubbed oH'with 
frnge rs. 
2) Soft- material scratches with fingernail. 
3) Medium soft-penny scratches material. 
4) Medium hard- penny scratches materia] 
slightly, leaves sparse copper. 
S) Hard-penny scratch barely evident, 
copper streak clearly evident. 
6) Very hard-penny leaves copper mark 
only. 

Color of material : A fresh break was always 

used to determine color. 
I) Tan. 
2) Gray. 
3) 
4) 

Mixed (tan/gray). 
Other. 

Exfoliation: Exfoliation or weathering was 
most frequently evident as the shedding of thin layers 
of material. 

I) Absent. 
2) Present. 

Previou.~ form : The original form of the 
artifact prior to use as a mano was recorded as: 

I) Metate. 
2) Mano. 
3) Cobble. 
4) Concretion. 
9) Unknown. 

Grain Si7.e: Grain sizes were compared with 
the Grain Size and Shape Chart (Geological Specialty 
Company). A fragment of the material was crushed 
and examined with a lOX hand lens. 

I) Very fine 1/16-1/8 tnm. 

2) Fine 1/8 -1 14 nun. 
3) Medium fine 1/4-3/8 tnm. 

4) Medium 3/8-1/2 nun. 
S) Medium coarse 112-6/8 nun. 
6) Coarse 6/8- 1.0 tnm. 

Portion of artifact represented: 
I) Whole. 
2) Greater than half. 
3) Less than half. 
4) Fragment-neither whole leogth nor whole 
width can be measured. 
5) One face missing-generaUy the resu1t of 
exfoliation causing one face to lift off. 

Plan view: The shape of the artifact, in stan-
dard orientation, in plan view. 

I) Oval. 
2) Rectangular. 
3) Trapezoid. 
4) Irregular. 
S) Broken/indeterminate. 

• 

• 

• 
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Cross-section: For observation of cross-
section, the artifact is placed in standard orientation 
and then the left side is turned toward the observer. 

1) Rectangular. 0 
2) Beveled. ~ 
3) Wedge. t:::::::. 

4) Triangular. 1:::. 
5) Ovoid. c:::::=> 
6) Bi-triangular. 0 
7) Discoidal. = 
9) Unknown. 

Longitudinal section: The longitudinal section 
was observed with the mana in standard orientation. 

I) Square. 0 

2) Convex. = 
3) Bi-convex. 1[: 
4) Oval . c::; 
9) Unknown. 

Relationship of edges: This observation was 
taken only on whole maoos in standard orientation . 
The relationship between the two edges parallel to the 
long axis (length) was recorded. 

0) N/A. 
1) Parallel-edges equidistant from each 
other. 
2) E;w;panding right-the left portion of the 
near edge has been worn away. 
3) Expanding left-the right portion of the 
near edge has been worn away. 
4) Other. 
9) Unknown. 

ConfiKuration of ends: The ends of the arti­
fact were defined as the portions of the perimeter that 
are parallel 10 the direction of the grinding stroke. 

I) Canted. C-_ 
2) Straight. r::. 
3) Pointed. C 
4) Cmvod. C 
5) Curved/slanted. 
6) Straight/slanted. 
7) Slanted/pointed. 
8) Other. 
9) Unknown. 

Tedmology of manufacture: All signs of the 
manufacture process thai had not been obliterated by 
use were recorded. These were usually visible 00 

edges. 
1) Chippod. 
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2) Pockod. 
3) Smoothed, ground. 
4) 1,2 
5) 1, 3 
6) 2,3 
7) 1,2,3 

Number of fiR1!er grooves: 
0) 0 
1) 1 
2) 2 
3) 3 
4) 4 
5) Groove for multiple digits. 

Number of primary lL'ie surfaces: The num­
ber of surfaces on which evidence of grinding was 
found (when tbe grinding was nol related to the 
secondary use of the item). Artifacts with beveled 
faces (cross~sections 2, 4. 6) were recorded as two 
use surfaces. 

0) 0 (for mano blanks) 
1) 1 
2) 2 
3) 3 
4) 4 

The remainder of the analysis examined mano 
use. Face A was defmed as the most heavily used 
face. [f both sides were equally worn, then Pace A 
was arbitrarily assigned to one. 

Area of grinding surface. Face A: The area 
of the grinding surface was measured to the nearest 
square centimeter using a centimeter grid on clear 
film. 

Grinding surface preparatiOn. Face A: The 
amount of pecking or roughening present on the 
grinding surface of the mano. 

1) Very pecked- little or no abrasion. 
2) Pecking evident-moderate abrasion 
(polish only on ends). 
3) Pecking evident-heavy abrasion (polish in 
the cenler oftbe mano face as well as on ends). 
4) No pecking visible-surface totally 
abraded. 
5) Little pecking/little abrasion. 

Orientation of striations. Face A: 
0) Not visible. 
I) Reciprocal. perpendicular to the loog axis. 



1012 Chaco Artifacts 

2) Rotary. 
3) Reciprocal, parallel to the long axis. 
4) 1, 3 (cross-hatched). 

Area of grindirw: surface. Face B: Same as 
Face A. 

Grinding surface preparation. Face B: Same 
as Face A. 

Orientation of striation. .. , Face B: Same as 
Face A. 

The next set of variables examines reuse o f the 
artifact. 

N!.!!lber of secondary utili7L'd surfaces: The 
Dumber of areas on the artifact with evidence of 
utilization not relating to use as a mano. 

I) 1 
2) 2 
3) 3 
4) 4 

Location of secondary ll"e: 
0) Other than those described below, 
1) Utilized face (mana use). 
2) Unutilized face. 
3) Edge. 
4) End. 
5) 3, 4 
6) 1,2 
7) 2, 3 
8) 2,4 

Characteristics of secondary uw: Up to two 
wear types were recorded. 

J) Battering. 
2) Spalling/fire-eracking. 
3) Polish. 
4) Chipping. 
5) Pecking, cutting, gouging (other tban 

resurfacing). 
6) Archeological evidence of reuse (post 
shim, building stone, etc.). 
7) Pigment. 
8) Striation/grinding. 
9) Slight grinding, polishing on unused 
surface. 

Other artifact type associated with mano: 
1) Hammerstonefpounder. 
2) Palette. 
3) Anvil. 
4) Abrader. 
S) Other. 
6) Chopper. 
7) Polisher. 
8) Post shim. 
9) Unknown. 

Number of lertitlTV utili:t.ed surfaces: The 
number of surfaces which exhibit a third kind of use 
(not associated with use as a mano and different from 
the secondary use described above). 

Location of tertiary use: Same as those for 
secondary use. 

Characteristics of tertiary use: Same as tbose 
for secondary use. 

Other artifact type associated with mano: 
Same as those for secondary use. 

Amount of use: A subjective assessment of 
amount of use as a mana, based on size, shape and 
surface characteristics. 

0) None-for mano blanks. 
1) Light. 
2) Moderate. 
3) Heavy . 
4) Worn out. 

• 

• 

• 
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Chapter Nine 

The Metates of Chaco Canyon, New Mexico 

John D. Schelberg 

Because all Bonitian metates are troughed. 
I did DOt recognize soon enough the 
possibility of a cultural lag. (Judd 
1954: 135) 

Back:round 

Katherine Bartlett (1933) was the first to 
systematically consider the subject of Pueblo or 
Anasazi milling stones; she included manos, metates, 
mealing bins and their location within houses in both 
ethnographic and archeological settings. On the basis 
of her observations of the Hopi, she evaluated the 
arcbeological reconl of the Anasazi grinding complex 
in northern Arizona, and the subtitle of her 1933 
article, "A Study in Progressive Efficiency,· set the 
tone for virtuaJJy all subsequent discussions of the 
changes in metate morphology. Simply stated, this 
view is that tbere has been an increase in the 
efficiency of the grinding surface of the manns and 
metales; this is a cause of the transition from trough 
to slab metates. Archeologists have nol only general­
ly accepted this conclusion but also Bartlett's notion 
that the change from trough metate to slab metate 
was a pan-Anasazi phenomenon which began during 
Pueblo n and ended by Early Pueblo III (Bartlett 
1933:23). 

Woodbury (1939) generally concurred with 
Bartlett wben he analyzed the ground stone artifacts 
from site Bc 51 in Chaco Canyon. In his 1954 
monograph concerning the stone tools from north­
eastern Arizona, he discussed the reasons for and the 
value of analyzing stone tools as they relate to greater 
archeological problems. His epistemological con­
cerns are perhaps too conservative by taday's 
standards and diffusion is not as attractive a mecha­
nism as it once was; nevertheless, he recognized the 

necessity of making generalizations about socia1 
systems and cultures as a whole. He considered two 
of the principal goals of archeology- the construction 
of chronological sequences and the determining of the 
geographic boundaries of cultures-to be the first 
steps which were necessary prior to the 
reconstruction of culture history. Choosing appro­
priate "index fossils" to serve as diagnostic criteria 
for successive cultural periods would accomplish 
these goals. Among the characteristics necessary for 
index fossils, Woodbury listed abundance, successive 
variation, and geographic variation. Because he 
thought , on occasion, too much reliance was placed 
on pottery for the defmition of a "culture,· he 
suggested that SlOne artifacts would belp in the choice 
of criteria with which to defme the time and space 
framework. He considered archeology to be a 
method which assisted in the reconstruction of culture 
history rather than as a means for testing hypotheses 
(Woodbury 1954:16-17). 

Three of the more recent general Southwestern 
textbooks have continued these themes. McGregor's 
(1965) attributes the change in metate morphology to 
the processes of diffusion. The other two tacitly 
imply that diffusion was involved; however, they are 
more concerned with the argument of increasingly 
efficient grinding surfaces. Their data is from 
northern Arizona and they unfortunately extend the 
implications to the Southwest, with the suggestion 
that they have uncovered systematic regularities 
(Martin and Plog 1973, and especially Plog 1974). 
While the facts of a transition from trough to slab 
metate between Pueblo II and Puehlo III may be true 
in certain areas of the Southwest, one of the major 
points of this chapter will be to demonstrate that 
neither diffusion nor a change in morpbology took 
place in the Chaco Anasazi region. If Bartlett, 
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Martin , and Plog are correct lhat this is one area 
where this transition should have taken place, we can 
demonstrate that, by their own criteria, their implied 
systemic regularities are not pan-Southwestem. I will 
suggest several additional variables which are rele­
vant to this problem and which were not previously 
considered . 

Carter (1917) pointed out that metates were not 
necessarily only associated with agriculture and were 
in fact in use in the Great Basin between 10,000 and 
2.000 B.P. They had a worldwide distribution. The 
major empbasis of his article is to demonstrate not 
only the association of metates witb Paleo-Indians, 
but also that they go back as much as 80,000 years in 
the New World. Fortunately, we are concerned with 
agricultural societies onJy a few thousand years o ld 
and it will not be necessary to critically consider his 
evidence for extreme antiquity. 

Metates, from tbe Aztec metal I (Judd 1954: 
1.32), ~re used for grinding com and other items in 
tbe Southwest and throughout Mexico and Central 
America. Early explorers and later ethnologists re­
corded their use and occasionally the context of that 
use; modem researchers frequently cite specific cases 
to warrant archeological assumptions by indicating 
that a proposition has some basis in fact. From 
Hawikuh. Coronado wrote in 1540 that, ~They have 
the very best arrangement and machinery for grinding 
com that was ever seen. One of these Indian women 
here will grind as much as four of the Mexicans~ 
(Judd 1954:133). Ethnologists observed the Pueblos 
grinding both domestic and wild foodstuffs for 
everyday consumption, clay for pottery, pigments for 
paint, polleo for ceremonies (often with some shell 
and/or turquoise ground in), various plants and herbs 
for medicinal purposes, etc. A more esoteric obser· 
vation was Titiev's (1912:142-143), who recorded 
that the Hopi womeo collect stones for metates 
between March and the first appearance of peach 
blossoms because the stones are ·cold~ and would 
cause frost if gathered out of season. They may be 
installed at any time, however. Every Hopi woman 
spent at least tbree hours per day over her metate in 
1899 (Dorsey in Woodbury 1954:64) and Bartlett was 
told by !he Hopi that each family used one large bowl 
(about three quarts) of cornmeal every day. Usually 
10 to 20 bowls were kept on hand (Bartlett 1933:3). 

11 was frequently recorded that metates andlor 
manos were gl1lded in degrees of coarseness (coarse, 

medium, and fme) and archeologists are delighted 
when tbey find a prehistoric example of a modem 
observation. Other recorded facts include tbe 
construction and location of metate bins, the Dumber 
per house, and the number of houses with them. 
Roughly one-half of the homes at Cochiti had mealing 
bins (Lange 1959:68); every Hopi house had at least 
two mealing bins in 1932 (Bartlett 1933:14). The 
number of manos per metate (six at Cochiti) is 
frequently noted and this ratio is usually calculated by 
archeologists (Lange 1959: 117). 

Lange (1959:117) explicitly noted that many 
anthro)X)logists assumed that bammerstones were used 
exclusively fo r chipping and flaking stone artifacts; 
however, his observations at Cochiti were that they 
were used much more frequent1y for ~sbarpening up· 
the grinding stones, especially the manos. "Grinding 
sessions were inevitably preceeded by sharpening or 
roughing the grinding surfaces of the implements. ~ 
This was also recorded by Bandelier in 1880 (in 
Lange 1959) and a number of Chaco archeologists, 
including Roberts (1929:133) and Judd (1954:135), 
were careful to point this out. Bartlett (1933:4) was 
told that the Hopi of the 1880s used to sharpen the 
metates once every five days. 

I did not conduct an intensive review of the 
Southwestern ethnographic literature in the hopes of 
ferreting out all the references to metates. Given the 
genel1ll absence of quantification (i.e., for rates, or 
time, or distance, etc.) in this Iilel1lture, the most that 
would be achieved wouJd be a relatively complete list 
of specific items that were ground. It is clear that 
metates were utilized for grinding anything that had 
to be ground. 

Appendix 9A provides a review of the 
archeological literature for Chaco Canyon sites, a 
select few Chacoan outliers (but includes most for 
which any printed material was available), and 
several sites from Mesa Verde (for comparison). 
The review focused on the numbers and forms of 
metates, the numbers of manos and hammerstones, 
and rnealing bins, primarily because the ethnographic 
literature frequently discussed these items. 

Research Orientation') 

In very early reports-when all objects 
discovered were new in the experience of 
the finders-fairly detailed descriptions 

• 

• 
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were given of metates and manos. After 
that milling stones were no novelty. and 
moreover, they were too cumbersome to 
be taken back to a laboratory for study, 
and so we have the beginning of the long 
period when metates were described as 
being "of the usual type." (Bartlett 
1933:3) 

For many decades. the context in which 
research occurred in the Soutbwest was to clarify 
time periods and the origin and subsequent spread of 
cultural traits across the landscape. As far as the 
cumbersome metate was concerned, the general 
outline of its history was considered to be sufficiently 
understood by the 1930s-as Bartlett's lament 
indicates. She was particularly distressed because she 
felt that manos and metales were the most important 
aspect of the Anasari tool kit- they were an 
agricultural people heavily dependent on maize for 
their subsistence (Bartlett 1933. 1936). Sbe also 
recognized their dependence on wild products. 

Bartlett studied the change In metale 
morphology from basin to trough 10 slab metates. 
Because of increasing grinding surface area, she 
considered the sequence representative of increasing 
efficiency. The final transition to slab metates was 
tbought to represent the peak of the efficiency 
response (in conjunction with a number of factors 
including increased numbers of rooms per house, the 
advantage of having to deal with the smaller rocks 
that slab metates required, and the social advantages 
and interaction created by specified grinding areas 
which contained multiple metates so that several 
women could grind simultaneously , etc.). The 
transition from trough to slab metate began in Late 
Pueblo II times and ended by Early Pueblo III (ca. 
A.D. 1100s). 

These conclusions Vr'ere accepted by succeeding 
generations of archeologists as being essentially 
true-of cowse, there were the expected variations in 
the details of the sequence or the time of the 
transition from region to region. In an effort 10 find 
dated references 10 the appearance of items of 
material culture, subsequent researchers concerned 
with more than a single site devoted a great deal of 
energy to exhaustive reviews of tbe literature. These 
references were then arranged by type and date, and 
the diffusion process and pathways were delineated. 
Maps with numerous arrows indicated the progress 
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from the earliest to the latest appearances (e.g. , 
Woodbury 1939, 1954). The fact that the race of 
maize depended on by the Anasazi has changed 
through time was pointed out; however, only recently 
bas this factor been examined with respect to metates. 

With the advent of the New Archeology in the 
1960s, it was only natural that manos and metates 
were evaluated . Martin and Plog (1973) and Plog 
(1974) did not actually propose any radically new 
interpretations for metates. In fact they reiterated 
Bartlett's notion of increasingly efficient grinding 
surfaces through time. The context of the argument, 
however, was quite different; they were very 
concerned with an ecological approach and the 
concomitant consequences of sedentism and 
increasing reliance on agricultural products. In the 
loog run, this would require an increasingly efficient 
adaptation in order for a larger population to survive 
in a generally marginal environment. Because of an 
underlying (but unstated) assumption that the Anasazi 
everywhere were basically the same through all time, 
they implied that their findings were applicable to all 
Anasazi, as did Bartlett, Woodbury, and everyone 
else. This is one of the unfortunate results of too 
heavy a reliance on arguments of ethnographic 
analogy, derived from a time when there were 
similarities in the lifestyle of the Anasazi and a result 
of not cri tically assessing the specific characteristics 
of the area under investigation. 

In an attempt to transcend simple descriptive 
statistics, relatively general arguments of increased 
efficiency, and 10 better understand Southwestern 
adaptation-both synchronically and diachron­
ically-two long-tenn proposals have recently been 
advanced. Both incorporate metates into their 
respective arguments. While the arguments are 
plausible in theory, they are not realistic because of 
insufficient appreciation for the realities of the 
archeological record . One investigator (Hill 1976) 
proposed to monitor changes in dependence on 
agriculture for inhabitants of the Pajarito Plateau, 
monitored (in part) by metate frequency as recorded 
by survey (and supplemented by excavation) . The 
other investigator (Hard, personal communication 
1981, 1986) was more concerned with focusing on 
metates in an ethnographic setting to gain a better 
understanding of tbe activities associated with 
metates. He tben hoped to be able to calculate the 
volume of metales and develop an index that 
determined the amount of ground com and faunal 
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material. Other factors were the site population and 
the use-life of metates. Because it was necessary to 
look al metates from a series of sites, he proposed 
that additional information could be gathered from 
survey and a review of the literature. 

Problems associated with data from either 
surveyor the literature include such observations as 
Bandelier's (in Lange 1959: 117), in which he stated 
that the Mexicans ransacked the ruins looking for 
metates. Woodbury (1954:54) noted that they (i.e., 
The Peabody Museum Awatovi Expedition) regularly 
gave good Anasazi metates to Hopi women; tourists 
and pot hunters who collected them were another 
problem. Many site reports do not record the total 
Dumber of metates or manos recovered. Others 
report the results without specifying the sample size 
and it is impossible to discern if the total or some 
fraction thereof is being discussed. Others discuss 
those from fill and floor contexts and note that many 
(or some) were used in construction. These problems 
must be considered before making specific quantified 
statements of the kinds proposed. 

Another issue relevant to this problem is more 
directly concerned with the archeology of complex 
societies. Such factors as the modification of rooms 
by the addition of subsequent floors, partition walls, 
or a major change in room function, sucb as tbe 
insertion of a kiva into a living room, causes major 
reorganization of tbe room's facilities. Stone tools 
need maintenance during their use-life and 
replacement after wearing out; the wom~ut items are 
recycled into other contexts-often more than once. 
Clean-up activities di!>1'Upt the primary context of the 
archeological record. 

There seems 10 be an inherent failure to 
appreciate the amount of prehistoric metate movement 
within and even between sites and the degree of reuse 
in post·grinding contexts. A good example of the 
problems which could result from uncritically relying 
on the distribution of metates, as recorded by site 
survey, occurred in Marcia's Rincon in Chaco 
Canyon. There was a cluster of 15 sites in a I-Jan­
radius; one, 29SJ 633, had over 150 metate 
fragments on the surface while the other sites in the 
area had few. The sites spanned several hundred 
years and at least portions of most were occupied at 
the same time. 11 was semi-seriously suggested that 
29SJ 633 was a specialized com grinding site for 
others in the rincon or even for some of the 

inhabitants of the greathouses (given Hill's 
programmatic statements, he would likely concur). 
It is clear from the test excavations, however, that the 
final inhabitants of 29SJ 633 (possibly "Mesa Verde" 
immigrants moving mlO a generally deserted canyon) 
were scrounging metates from the other sites in the 
rincon and using them in wall construction. Of the 
over 150 fragments recovered from the surface. after 
testing, not one was clearly used as a grinding tool at 
this site. 

Examples of within site movement away from 
the primary conte,d of grinding are easier to 
document; the obvious examples of metates used in 
the construction of walIs. firepits , plugs, and post 
shims occurred at most Chacoan sites. Of the more 
than 30 possible metate "bins" (including grist 
troughs. catchment basins, etc.) excavated by the 
Chaco Project, none contained a metate. From all 
excavated sites in the Canyon there are few in situ 
metates. One four~ompartment mealing bin with 
four metates was found in Chetro Ketl, Room 35 
(Unnumbered photo, Chaco Archives; Woodbury 

• 

1939:65). Roberts (1929) found several 10 • 

Shabik'esbchee Village (including several leaning 
against a wall in the "nonnal" storage position for 
the time period). Adams (1951) found two similar 
metates in Half House, and Bradley (1971) found 
several at Bc 236-8 very late (" Mesa Verde") site. 
Pepper (1920) found several huge examples at Pueblo 
Bonito, including a boulder with five troughs. Of 
those in which context can be determined, less than 
10 percent of the total metates recovered were in 
their primary context. Such 8 situation is not unusual 
for other Southwestern sites. 

The local Chacoan archeological record became 
increasingly complex as the number of sites, 
population, and site and material reuse increased. 
When dealing with the archeology of complex 
societies, there is no guarantee that the material 
recovered, especially from the surface, was in its 
primary context at that location or even at that site. 
Chacoao metates provided an attractive target for 
reuse in construction because they were frequently 
thin and already sbaped. Simply breaking them 
prepared them for use. Less than 12 metates were 
clearly worn out or "killed," and most appeared to 
have a substantial use-life remaining. Why someone 
who is dependent on grinding seeds and grain on a 
daily basis would break: up a perfectly good metate • 
for reuse in construction is rather enigmatic. 
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The process of meta!e matching was used to 
document within·site movement at 295J 389, 298J 
391, and 295) 629. Matches were made between 
fragments found on the surface, from wall clearing, 
and from proveniences within and between rooms, 
pithouses. and lcivas. A match is simply the rejoining 
of two or more separate fragments into the original 
piece. As noted in Appendix 98, pieces from any 
one metate ended up in a diVerse number of 
proveniences. These matches were as varied as a 
single metate that was broken up to construct a single 
slab-lined hearth in Room 147 at 29SJ 389, to pieces 
of an individual metate being used as architectural 
elements of the ventilator shaft of Pitbouse 2. where 
a matching fragment was used as a post shim in 
Room 9 at 295J 629 (see also Windes 1993). 

or the many matches from Pueblo Alto, one 
was between a fragment from the construction of the 
south wall of Room 143 and a fragment from the 
west wall of Room 3, Plaza Feature I - a distance of 
50 m. Thi s has obvious implications for 
investigations predicated on quantifying the total 
number of metates from a site. An average of 12 
percent of the total number of fragments was matched 
at 298} 629 and Pueblo Alto; within-provenience 
matches were sometimes much higher. Matching 
reduces the lotal possible number of individual 
melates represented al any site and precludes using a 
simple count of individual fragments on the surface 
as an index for, among other things, agricultural 
intensification or specialization. Pot hunters, 
reconstruction, recycling, and prehistoric scrounging 
are all factors which complicate the archeological 
record; pristine sites, especially in an area that was 
occupied for so long, are very rare in Chaco Canyon . 

There is yet another kind of problem which bas 
to do with the archeologist rather than the archeolo­
gy. Because of a prevalent attitude that metates are 
"of the usual type" or "seen one, you've seen them 
all," the literature and fi eld notes indicate an uncriti­
cal approach to the analysis or classification of meta­
tes. As a result, abraders and other miscellaneous 
objects are analyzed as metates. Some are only un­
worked fortuitously shaped rocks. This complicates 
any study which is based on a review of the literature 
(Appendil( 9A) because one can never be certain of 
the veracity of the reporting. Such errors range from 
the very obvious-such as artifact No. 173 from Bc 
288, the GaUo Cliff Dwelling (29S) 540), which was 
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labeled a trougb metate when it was actually a 
passive abrader of soft sandstone-to the less obvi­
ous, such as several abraders found at Long House 
(Wheeler in Cattanach 1980:261, Figure 303c-d), 
which were identified in an illustration as slab meta­
tes. They may have originally been slab metates, but 
their final use was probably as abraders. Rather than 
having been Ii trough metate which was later used as 
Ii slab melate on tho opposite side, as was suggested 
(Hayes and Lancaster 1975:152, Figure 19Ib), this 
was probably a multifunctonal tool which was 
simultaneously used as a passive abrader on the 
reverse side. Even the generally experienced Cbaco 
Center staff submitted 19 abraders and fortuitously 
shaped rocks (0.05 percent of the metate fragments) 
for analysis as metates. Loose (1979) reported a 
number of slab metates from 29SJ 299; however, 
they were all abraders. The section concerning 
terminology has additional classificatory problems. 

What then is the use of analyzing metates? 
There are a number of issues that will be 
el(8roined-some are descriptive and a few are more 
theoretically oriented. It will be pointed out that 

I) metates, in addition to being used for 
grinding Ii variety of materials (which is clearly 
already known), were multifunctional tools during 
their life as a metate (which seems to be less 
generally recognized and much less quantified), 

2) metates were extensively reused after they 
ceased being metates and certain aspects of this may 
be indicative of general levels of social organization, 

3) the amount of energy invested in the metate 
(in terms of procurement, shaping, finishing, and its 
reuse) varied through time and is, in part, a reflection 
of the social organization of the system of which it 
was a component, and 

4) the argument of an increasingly efficient 
grinding surface, as represented by the sequence of 
basin to trough to slab metate, is clearly not as 
general a trend as Bartlett (1933), Woodbury (1954), 
Martin and Plog (1973), and Plog (1974) indicate. 
'lb.is is an important point because Martin and Plog 
(1973:216-217) imply that tbis "fact" is a cultural 
universal in the Southwest. If ever there were a 
portion of the Anasazi world which necessitated 
efficiency, it was the world of the Cbacoans. 
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Figure 9.1. 7ypeS o/metates. A) Basin metate with one-hand mano. B) Trough metate (one end clOSed). 
and two-hand mano. C) Trough metate (both ends open) and two-hand mano. D) Slab 
metate with two-hand mano. (Adapted/rom Eddy (1964}.) 

Tenninology 

There is a certain amount of confusion in the 
literature which stems from the general nature of the 
English language and the subsequent citation of only 
a portion of a previously published statement. For 
example, Morris (1939) described thick and thin 
trougb metates and sometimes referred to the latter as 
slablike or slabs because the thin pieces of stone 
resembled slabs and not because tbey were slab (Le., 
flat surface(troughless) metates. Judd (1954) was 
careful 10 point this out because Bartlett and others 
subsequently misrepresented the metales at Pueblo 
Bonito because they assumed Pepper was talking 
about flat surface metates. 

For the purposes of thls report, the terminology 
will generally follow Bartlett (1933). Sbe discussed 
basin, trough. and slab metates. Basin melates are 
often associated witb Archaic sites in the Southwest 
and are the result of a rotary grinding motion with a 
small , one-band mana (Figure 9.1A). No basin 
metales were analyzed for this report (none were 
recovered). Trough metates are those which resulted 

from grinding in a reciprocal motion with a two-hand 
mana which was smaller than the surface of the 
metate; the result was the creation of lateral edges 
and frequently, a shelf at the near-end (the end 
closest to the miller). EventuaUy, the shelf at the 
near-end was eliminated and the trough went 
completely through the stone, leaving only the two 
lateral edges remaining. Thus. the length of the 
trough determines two types of metates. A c1osed­
end metate has a trough which is less than the length 
of tbe stone, with a shelf at the near-end (Figure 
9.1B). A metate is open at both ends if the trough 
traverses the full length of the stone (Figure 9.1C). 
Slab metates (Figure 9.10) resulted from use of a 
mana which was as wide as the metate surface; no 
edges or shelves exist. 

Unfortunately, two semantic problems exist 
concerning trough metates, which hopelessly 
complicate many previously published anaJyses. 
There are some trough melates which essentially do 
nol have a shelf at tbe near-end but which are slill 
clearly closed at the near end (Figure 9.1B, Figure • 
9.2A and B, and Appendix B). The only real 
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A 

B 

Figure 9.2. Trough metate fragments without shelf, but clearly closed at 
one end: A) FS 1132fram PueblaA/ra (29SJ389), Room 103, 
Test Pit 5, Layer 1. B) FS J20jrom Pueblo Alto. Circular 
Structure I. (5 em scales) (NPS Chaco Archive Negative Nos. 
14220 and 14198.) 
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difference is the fact that the length of the near-end 
"shelf" is variable, and in the Cbaco collection, it 
varies from less tban 1 em to over 18 em in length 
(Figures 9.3, 9.4, 9.5, and 9.6). The upper surface. 
however. is the same height as the latera) shelves, 
and there is a continuous, non-undulating upper 
surface across the lateral shelves and the near-end. 
Unfortunately. many investigators classify a metate 
with a very narrow near-end shelf as open at both 
ends (e.g., Hayes for 29SJ 627 and 29SJ 1360; see 
also Hayes and Lancaster 1975: 151, Figures 189, 
190; or Swannack 1969: 109, Figure 97c-e). This is 
clearly nol the case, 

One problem tbat results from this curious and 
incorrect labeling is thai trough metates which are 
actually open at both ends are, in certain 
archeological sequences, mtennediate between closed­
at-one-end metates and slab metates. Both of the 
Mesa Verde sites noted above, Badger House and Big 
Juniper House, span this entire sequence; however, 
neither the number nor the context of those which are 
open at both ends can be determined from the 
published reports. This cavalier description led at 
least one Chaco Project archeologist 10 label a portion 
of a Chacoan site as late because of the supposed 
existence of a number of metates which were open at 
both ends. In fact, not only were there none at this 
si te , but the entire canyon has yielded less than 35 
such metates, representing only 0.5 percent of the 
total recovered from all sites. For this report, only 
those metates that are actually open at both ends will 
be so classified (Figure 9.1C). 

The second semantic problem is perhaps less 
serious. A type of trough metate, referred to as ~The 
Utah Type, ~ is based on examples from southeastern 
Utah. One of the primary defining criteria of this 
Iype is a rectanguJar ~box~ pecked into the shelf at 
the oear-cnd. Because metates with and without the 
box co-occurreci in the sites in Utah, the name "Utah 
Type" was often casually associated with both. Any 
given Southwestern archeological site report is likely 
to refer to "t~e so-called Utah type metate," 
sometimes noting that the box was absent. When 
describing several sites in Chaco Canyon, Hayes 
referred to some metates with shelves at the near-end 
as "Utah." He does oat, however, mention the 
-box," so there were probably no Utah metales, as 
originally defined , found in the canyon. None were 
recovered by the Chaco Project. 

For the purposes of this report, the term, 
"Utah" metate, will refer only to those which have a 
box ground into the shelf at the near-end. Those 
metates without a box but with a shelf at the near-end 
are "closed-at-one-end~-no matter how short the 
shelf. Given the restricted distribution of the Utah 
type and its comparatively small surface area, it is 
necessary to maintain this distinction. 

There are only several possible Utah-type 
metates from Chaco Canyon, and these are all from 
Pueblo Bonito. Pepper (1920:60, Figure ISb) 
illustrated one, as did Judd (1954:140, Plate 26.A). 
Judd (1954:139) indicated that this was a local type 
because they found fragments of several others. 
Because of the care with which the metate was 
constructed and its context, Pepper thought its 
function was ceremonial and Judd concurred. Judd 
(1954) indicated that the rectanguJar depression was 
in its upper end (i.e., at the near-end). It is difficult 
to detennine from the photograph; however, I would 
suggest, based on the apparent morphology of the 
trough, that the depression is actually at the far end. 
Therefore, il is very probable that these were a local 
type and not a Utah type. Given that the grinding 
surface area of Judd's is approximately 336 cm2 and 
that his and Pepper's were apparently recovered in 
the vicinity of kivas, it is a reasonable assumption 
that these were for ceremonial purposes only. It is 
likely that no true Utah metates have been recovered 
in Chaco Can yon. 

Finally, the third major type of metate is the 
slab metate. This resulted from use of a mano which 
was as wide as the metate surface and, therefore, DO 

lateral edges or near-end shelf were created by the 
grinding process. The majority of these metates were 
permanently fixed in mealing bins with upright stone, 
or occasionall y wooden sides, which functioned to 
contain the ground meaJ . Usually the stone that was 
used was smaller than that needed for a trough 
metate. In this report, slab metates are those with a 
flat surface. 

Change in Morphology 

There are several aspects to the frequently 
discussed transition from basin to slab mefate. The 
first concerns the morphology of the metate and its 
grinding surface. Another aspect is the location 
and/or degree of permanency of the metate in a bin. 

• 

• 

• 
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Figure 9.3. Traugh metateJragment (FS 1133) with 19 em near-end 
she!! From Pueblo Alto (29SJ 389), Room 103, Test Pit 
5, Layer 2. (5 em scale) (NPS Chaco Archive Negative 
No. 14224.) 

Figure 9.4. Trough melale fragment with irregular, wide, near-end shelf. 
From wall clearing oj Kiva 2 at Pueblo Bonito (29SJ 389). 
(15 em scale) (NPS Chaco Archive Negative No. 17954.) 
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Figure 9.5. Trough metate fragment (FS 922) with rectangular near­
end shelf. From Pueblo Alto (29SJ 389), Plaza Fea/ure 
J. Test Pit 5, Layer 2. (15 em scale) (NPS Chaco 
Archive Negative No. 23625.) 

Figure 9.6. Trough metatejragment (FS 2715) with rectangular near­
end shelf. From Pueblo Alro (29SJ 389). Room 142, Test 
Trench I, Level II . (15 em scale) (NPS Chaco Archive 
Negative No. 23604.) 

• 

• 

• 
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The generalized statements from the literature 
indicate that the earliest Anasazi metates 
(Basketmaker and Pueblo I) were troughs in generally 
unshaped, relatively thick, flat slabs that were not 
pennat'lently fixed into a bin; they were fully portable 
and were leaned against the wall when not needed 
(e.g., Roberts 1929:133). 

Later (nominaUy Early Pueblo II), as houses 
became larger, with more rooms and more substantial 
investment in the construction of the walls, work 
areas were more formalized and metaies were moved 
to bios. The argument'! vary. but the general trend 
is that trough metates were initially put in tbe bins, 
then as the Anasazi ~Ieamed· or "discovered" that tbe 
function of a bin was similar to the shelves 
surrounding the trough. they began to eliminate the 
shelves. The first to go was the near-end shelf; the 
resultant metate was open at both ends but retained 
the lateral shelves. The argument that tbe idea 
"arrived" was bolstered by finding occasional metales 
that bad been made by battering the near-end off and 
then using it in the opeo-at-both-end style. Judd 

•

(1954:140. Plate 30B) illustrated one example which 
be thought fit this pattern. Finally. the lateral shelves 
were perceived as unnecessary and were eliminated 
by using a mano which covered the upper surface. 
Sometime during this sequeoce the metates were 
permanently med in the bin by setting it into an 
adobe bed (e.g., Bartlett 1933). 

Progressive advancement of the Anasazi intellect 
is a frequently implied or slated reason underlying 
this sequence of metate morphology (Bartlett 1933, 
1936; Woodbury 1939, 1954; etc.). Bartlett 
(1933:29), however. did point out tbat with each 
change in metate morphology (and assumed increase 
in grinding surface area), the permanent location in 
a grinding bin, and the creation of specific grinding 
areas, the task of grinding com became "easier or 
quicker or more sociable." This idea was 
subsequent1y formalized by Martin and Plog (1973), 
who indicated that the grinding surface grew more 
efficient through time. Plog (1974:139-141) 
expanded on this theme rless efficient surfaces were 
replaced by more efficient ones"), using evidence 
from Arizona sites. This sequence is considered 
completed by A.D. 1000. Even though only data 
from a portion of Arizona was examined, Plog 
implies that this was a pan-Southwestern event. This 

. eneralizatiOn, however, is based simply on the 
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change from basin to slab metate, and in this broad 
a conceptualization, it is generally true. 

Bartlett (1933:26) noted that during Pueblo II 
(A.D. 1050 to 1300) both trough and slab metates co­
occul1'Cd in bins. Slab metates are usually listed as 
a Pueblo III trait. Unfortunately, this sequence has 
been perpetuated for Chaco Canyon. In his listing of 
traits by time period, Hayes (1981:30,32) apparently 
uncriticaUy accepted it and noted that metates, open­
at-both-ends and set in a bin, replaced those open-at­
one-end during Early Pueblo m. During Late Pueblo 
III, he said that slab metates in bins were used (aloo£ 
with "heirloom" trough metates). The less tban 35 
slab metates (less than 0.5 percent) from all 
excavated sites in Chaco Canyon represent almost 
nothing; therefore, either the Cbacoans never made it 
to Pueblo ill or tbey were not concerned with 
increasing efficiency in their mar£inal environment 
(see Schelberg 1982 for discussion of environmental 
parameters). Jt is necessary to consider other factors 
than time or increasing ~effic iencyft as the only 
causes of grinding surface variation. 

Plog's formulation of the efficiency argument is 
curious because it promotes increasing the 
effectiveness and efficiency of tbe grinding surface. 
He noted that the surface of the manos grew to 50 
percent larger. but he said nothing about the metates. 
That the surface area increased in a general sequence 
from basin to slab metate is true; the crucial 
difference is between the trough and slab surfaces. 
It is not tecbnicaUy correct to say tbat "less efficient 
surfaces were replaced by more efficient onesft (Plog 
1974:139) because efficiency is usually measured by 
some form of input-output equation. Something is 
more efficient if the same job can be done in less 
time or if a higher output can be achieved during the 
same time; therefore. if there were more efficiency in 
anything, it was the grinding process wbereby more 
meal was obtained in the same time period or the 
same amount of meal was obtained in less time. 

From Plog's presentation, we must assume that 
with each morphological change in metate&, the 
grinding surface area increased in portions of 
Arizona. This is not, however, the case in the Chaco 
region, when comparing the areas of trough and slab 
metates. The area of the Chaco Canyon slab metate 
from 29SJ 629 is 777 cm2 (N = 1), compared to 1,024 
cm2 for tbe 44 trough metates whose area could be 
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calculated from Pueblo Alto (Appendix 9E). The 
slab metate area represents a net loss of 247 em2, On 
the average, the Cbacoan open-at-two-end trougb 
metates were smaller tban the open-at-one-end forms 
(Appendix 9E). This was also the case al the Salmon 
Ruin, a Chacoan outlier, where the area for the slab 
metates was 935 cot, compared to 1,187 cnr for the 
tTOugh metates (Shelley 1980: ItO). The latter 
example represents a net loss of 252 em! and is 
exaclly the opposite situation as that predicted by 
Plog. Similar net losses occur if the averages of 
trough melate and slab metale grinding surfaces are 
compared from Pueblo Bonito, Una Vida, or Rabbit 
Ruin (Appendix 9E). Also in Appendix 98 is an 
additional discussion of the problems associated with 
the determination of grinding surface area. 

As with any archeological situation, a number 
of factors were causally related to the overall form 
and location of metates. Two which were generally 
not considered by the researchers discussed above 
include the properties of the com being ground and 
the utilization of space within a site. The latter will 
be discussed later. One of tbe underlying causal 
factors cited in the change from basin to trough 
metates is that a relatively high yield domestic crop 
was increasingly relied Oil and that a greater amount 
of meal could be groWld more effectively because of 
the larger grinding area and the reciprocal grinding 
motion associated with trough metates. Yet the 
argument concerning the transition from trough to 
slab metates centers around increased learning 
capacities of the Anasazi. There is no reason to 
exclude another, though less dramatic, shift in the 
nature of the material (in this case maize) being 
ground. There are several aspects to this argument 
including the hardness of the kernels and tbe race or 
strain of corn in the area. 

Cutler suggested (Mollie Toll , personal 
communication 1996) that a number of races of maize 
with differing requirements and productivities were 
introduced into the Southwest through time. With 
respect to these factors, it is not unreasonable to 
consider the grinding surface morphology. Bartlett 
(1933) suggested as much when she noted that the 
function of the edge of a trough metate was to keep 
the kernels within the grinding surface and that once 
metales were placed in bins, this function was 
replaced by the sides of the bin. I attempted to 
consider the relationship of the kind of com and 

metate from the literature; however, the problems of 
preservation and/or very general presentation 
precluded many useful observations. 

Unfortunately, the archeological record of the 
canyon will be of little utility for this problem 
because of the nature of the preservation, general 
tack of association, and the difficulty with identifying 
the very small diameter com cobs recovered during 
our excavation. Because we have so few slab 
metates, if the generalizations from the literature are 
accurate, 1 would expect that the com from the 
Chaco Canyon sites (except perhaps for the late Mesa 
Verde affiliated sites) would be the earlier varieties 
(Chapalole related) with about 12 rows of kernels per 
ear rather than the late hybrid varieties of Chapalote 
and Maize de Ocho. 11 would be interesting to know 
the moisture and growing season requirements of 
these varieties of com; perhaps Chaco Canyon was 
climatically unfavorable for certain varieties. 

Related to this problem is the hardness of the 
maize kernels which varies from the earlier flint com 
(named for the hardness of the kernels) to the later 
softer tlour com. One of the postulated functions of 
the large, often featureless and usually empty rooms 
at the Cbacoan greatbouses is food storage, perhaps 
used as a buffering mechanism for local and regional 
problems and populations (Judge et al. 1981; 
Schelberg 1979). Even kernels of the softer flour 
com dry out and become harder after storage; 
therefore, a continuing function existed for the 
shelves of the trough metate. It is interesting that 
one of the latest sites in the canyon to be occupied 
had a preponderance of slab metates (Bradley 1971). 
This site was occupied after the demise of the 
extensive Chacoan regional system and at a time 
when the more restricted social organization was 
based on local family or extended family ties. The 
amount of com stored would only have to suffice for 
this relatively small number of persons for one winter 
season at a time-the kernels would be less dried Oul 
and the race of com may have been different. There 
is some evidence for this because all of the six 
charred com cobs recovered were the eight·row 
variety (Bradley 1971:51). 

Experimentation by the staff of the Salmon Ruin 
indicates that flour com is much easier to grind than 
flint com. The Oour com kernels are easily crushed 
by pressing on Ibem prior to grinding, whereas the 

• 
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flint kernels must be impacted with a mana; this 
tends to shatter the kernels and sends pieces flying 
(Shelley 1980: 112). 

Additional evidence oomes from the excavation 
at the Salmon Ruin where, during the Primary (that 
is, Cbacoan) occupation, 75 percent of the mebles 
were trough and 22 percent were slab. During the 
Cbacoan occupation. the predominant com variety 
was flint. During the Secondary Occupation (tbat is, 
Mesa Verde) the trough metates comprised 21 percent 
of the total and the slab metates were 77 percent of 
the total. A ·significant admixture" of flour com 
was associated with the Mesa Verde occupation 
(Shelley 1980:107 and 112). 

As with any event, many causal factors are 
involved. It is clear that in tbis case the variety of 
com and perhaps the bardness of tbe kernels that 
were being ground were more influential in 
determining the morpbology of the grinding surface 
of the metale than was an attempt at maximizing 
some sort of efficiency ~ se-especiaUy in light of 
the decrease in the surface area suffered by the slab 
metates. 

The Analysis 

Metates are one of the many tools relied upon 
by prehistoric Southwestem groups and are 
ubiquitous in Anasazi archeological sites. Since 
metates were not easily transported prehistorically 
and were generally procured from the immediate 
vicinity, archeologists have spent a greater research 
effort on small portable tools made from silicious 
rocks whose quany sources may be discovered. The 
procurement. production. and movement of raw 
materials and finished tools across space is central to 
arguments of population movement, trade, exchange, 
and production. Meanwhile, metates and other 
ground stone tools are usually treated in a perfunctory 
set of tables. 

Unlike projectile points and other silicious tools. 
metates were used daily and provided the means for 
the greatest portion of the daily meals. Undoubtedly. 
the makers and users of ground stone followed a 
selection process similar to that surrounding silicious 
tools. Stones cannot be too soft or their use-life will 
be too short; cracks or fissures may cause them to 
break prematurely during use and maintenance. 
Early anthropologists in the Southwest reported sets 
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of three or four metates or manos of increasingly 
fine-grain material which pennitted the grinding of 
very fme meal; they also mentioned numbers of 
associated manos and hammerstones (e.g. , Bartlett 
1933; Lange 1959). 

For this analysis, metates were treated as 
another tool in the overall Chacoan tool kit. Vari­
ables were recorded to characterize the rock being 
used, to permit discussion of the manufacture and 
varied use of the metates, and to follow tbeir joumey 
into the archeological record. The selection of 
variables was guided by those used by other analysts 
and by the obseIVations of the early ethnologists. No 
variables were recorded that have oot been employed 
by other researchers; however, unlike many site 
reports, an attempt was made to systematically 
document metates rather than to provide only overall 
measurements and several comments. 

The Chacoan metates proved to be quite 
interesting. They were multipurpose, multifunctional 
tools which did not occur in graded series. They did 
not follow the purported general Southwestern 
sequence of trough metates open-at-one-end being 
replaced by trough metates open-at-two-ends, and 
finally being replaced by slab metates . Statistically, 
slab metales were irrelevant and were, in fact, 
numerically almost nonexistent; the open-at-two-end 
trough fonn was almost as rare. The slab metates 
which were found had smaller grinding areas than 
many trough fonns, contrary to the eltpectation of the 
arguments for increasing grinding efficiency through 
time as the forms of the mctates change (Appendix 
9E). Trough metates were used in bins amd most 
were closed at one end. The vast majority of the 
metates were broken up prehistorically long before 
they were worn out. One-third of the broken pieces 
were recycled into other tools and several types of 
architectural elements before fmally entering the 
arcbeological record. 

The archeology of complex societies frustrated 
the best efforts of the analysts to consider the 
observations of the early Soutbwestem ethnologists 
and other archeologists. Initially, the intent was to 
determine the proportions of manos, hammerstones, 
and metales as an interrelated tool kit necessary for 
the daily grind. It was hoped that the numbers of 
metates, manos, and hammerstones, their use-life, 
and the volume of meal ground per some unit could 
be determined. The continuous occupation and use of 
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Chacoan sites by subsequent generations and the 
reuse following a period of abandonment resulted in 
changes in room function, the addition and removal 
of structures, and disruptions to the artifact 
assemblages. Not only were metates broken up, 
recycled into other tools and used in construction 
within a site, but pieces were also collected and taken 
to different sites for use in new construction. 

Cbanges wrought by the prehistoric Chacoans 
were sufficient to render the delineation of culturally 
meaningful tool ratios or other indices essentially 
meaningless. If any hope remained after several 
summers of excavation. following a suIVey of 
excavated sites in Cbaco that 100 was dashed. The 
remaining metates' locations were dictated by the 
National Park Service goals of interpretation to the 
visitor and keeping the area cleaned up. Any vestiges 
of hope vanished during archival research replete 
with references to uns~ified numbers of ground 
stone from Be 50 (for example), or specific numbers 
from a few miles soutb of Pueblo Bonito, or ground 
stone referenced in a 1904 letter from Richard 
Wetherill to the Field Museum of Natural History in 
Clricago, or an unlabeled photo of trough metates in 
a group of mealing bins. While som¢ of the goals of 
the study were not realized, many otbers 
were-including several directly relevant to the 
arcbeology of complex societies. 

TIle analysis of metates was undertaken by two 
people. In 1975 and 1976, lean Hooten analyzed 
those from 29S1 423, 29S1 1659 (SbabiJc'esbcbee 
Village), 29S1 628, 29SJ 299, 29SJ 724, 29S1 1360, 
and 29SJ 627. Between 1976 and 1979 , I analyzed 
those from 29S1 629 (The Spadefoot Toad Site), 29SJ 
389 (Pueblo Alto), 295] 390 (Rabbit Ruin), 29SJ 391 
(Una Vida), 29SJ 827 (Bc 362), and 29SJ 633 (The 
Eleventh Hoor Site). The initial form was developed 
by Hooton (see Appendix 9C) and tested on a random 
sample of metates available at that time; during this 
process it was modified as conditions warranted. Her 
analysis of 29S1 629 included only a portion of those 
thai were ultimately recovered. Because I knew that 
more woold be found from this site, I reanalyzed the 
ones she had done to become familiar with tbe 
process and to determine if any comparability existed 
between the two investigators. A comparison of the 
results was better than I had anticipated and 
discrepancies were often those of minor subjective 
interpretation. During this process, I modified the 
form to reflect other interests and to accommodate 

additional observations (see Appendix 90). The 
differences in the forms will be presented in the 
Variables section. In 1981, the entire computer file 
was permanently modified to reflect tbe final fonn. 
NaturaJJy, my observations are not recorded for 
Hooton's sites. 

Depending on bow complete each artifact was, 
forty-five variables could be recorded in computer 
format. When warranted, otber observations were 
recorded separately (e.g., metate matches in 
Ap~ndix 98). Pieces that were too small to merit 
computer coding were weighed and measured and any 
other cbaracteristics were noted (Appendix 9F). 
Every whole metate or fragment recovered was 
analyzed except for those from 29S1 627, where 
Hooten analyzed a 50 percent sample due to the large 
number of mostly fragmentary pieces. 

Variables Recorded 

Variables 01 througb 08 are provenience 
information and include the site number, the major 
provenience type and number, major location within 
the provenience, the type and number of the feature 
and its fill designation and layer number. This 
coding was identical to that used for the artifact 
inventory of each site. 

Variable 09, weight, was recorded in grams. 
Variables 10 through 12 recorded the length, width, 
and thickness to the nearest whole centimeter. If a 
fragment was sufficient for computer coding, it was 
weigbed and measured, regardless of its 
completeness. 

Variable 13, burning, was recorded as none, 
partial, utilized surface, or complete. The latter 
variable was recorded only for sites 29SJ 629, 29S1 
389, 29S1 390, 29SJ 391 , 29SJ 827, and 29SJ 633. 

Variable 14 was recorded differently by the two 
analysts. Hooton (Appendix 9C) used it for 
encrustation and recorded insignificantly. completely, 
or utili7.ed surface. She was monitoring deposition of 
calcium carbonate in an attempt to differentiate 
between rocks picked up from the surface as opposed 
to rocks whicb may bave been quarried. 8ased on 
her analysis of the random sample, however, she 
believed that it was not a useful variable to record 
and so I did not. When I began to analyze metates, 
a previously unrecorded attribute-floor wear-was 
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monitored as light, medium, and heavy on the 
bottom, edge, or both. 

Variable IS, bardness, was devised by tbe 
ground stone analysts because the Mobs hardness 
scale was insufficient. A 1972 penny from the 
Denver mint was used to scratch the stone. Soft 
sandstone could be crumbled by band; medium could 
be scratched with a fingernail. Hard sandstone 
scratched by a penny would leave some copper on the 
rock's surface. Very hard sandstone was not 
scratched. but a streak of copper remained. The 
hardness of the use surface was recorded and this was 
usually. although Dot always, the same as the other 
portions of the rock. 

Variable 16, color, was tan, gray, Of 
interbedded, a combination of the two, or rarely, a 
combination of red and gray. Normally, the tan 
sandstone is the more massive of the two and makes 
up the bulk of the cliffs; the gray is thinner, harder, 
and occurs in discrete beds. 

Variable 17, geological structure, was an 
attempt to monitor two variables-based on a 
dichotomy of the thickness and the overall shape of 
the rock. The two variables were the stone (tbinner 
and gray, much of which was quarried from the 
surrounding benches, and thicker and tan, much of 
which was available at the base of the cliffs) and the 
amount of effort (time andlor energy) that went into 
shaping the stone. Both of these variables (shape and 
effort) were assessed at several junctures of the 
analysis because variable 16 was too vague, Tabular 
metates were 8 cm and less in thickness and 
rectangular in shape. Tabular irregular were tbose 
that exbibited some attempt to make them more 
rectangular but they remained partially irregular. 
Massive irregular rectangular metates were less than 
rectangular, Massive flagments were greater than 8 
cm thick and those whose overall shape could not be 
determined. Eight centimeters was chosen as the 
demarcator following Judd's analysis (1954:135), 
which indicated that of the two principaJ groups of 
metates that he observed in Chaco. the second was at 
least three inches thick. 

Variable 18, grain size, was derived from the 
Mounted Sand Grain Folders made by the Geological 
Specialty Company. Fine: O.J25..o.25 mm; medium: 
0.25..0.5 mm; very fine: 0.0625..0.125; medium fine: 
used to designate occasional pieces with less 
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uniformly sorted grains; this is a mix of medium and 
fine. 

Variable 19, manufacture, was concerned with 
the specific kinds of modification to the rock prior to 
its use as a metate. These were most easily seen on 
the edges and bottom. Additionally, there were cases 
in which it was difficult or, occasionally, impossible 
to differentiate between manufacture and additional 
(simultaneous or post-metate) use. Tn such cases, a 
subjective assessment was made or it was recorded as 
unknown. The options were unmodified, chipped/ 
flaked, abraded, pecked, and combinations thereof. 

Variables 20-24 noted tbe dimensions of the 
utilized surface (the trough) and the near-end to the 
nearest wbole centimeter. Only tbose which were 
complete were measured. The length was measured 
down the center-the distance the material being 
ground would have traveled along tbe stone. 
Unfortunately, Hooton (Appendix 9C) measured the 
width of the trough at the top and I measured it at the 
bottom, resulting in noncomparability btltween her 
sites and mine for this dimension. The maximum 
trough depth was generally in the center, 
approximately two-thirds of the length from tbe near­
end. The measurement for the thinnest part of the 
trough was an acrual measurement taken at whatever 
location was appropriate. Due to irregularities in the 
bottom of the rock, the thinnest part of the trough 
cannot be directly calculated by subtracting the depth 
of the trough from the thickness of the stone. The 
irregularities are not reflected in the measurement of 
the overall thickness of the stone as the latter is 
concerned with the maxium. The near-end shelf 
width was measured in the center. 

Variable 25, assessment of amount of use, was 
rated as Light if the trough depth was up to one-third 
of the thickness of the rock; medium if it was 
between one-third and two-thirds; and heavy for 
greater than two-thirds. Pecked outline was reserved 
for those occasional metates which were essentially 
brand new and unground. 

Variable 26, grinding surface preparation, 
considered the relationship between the pecking of the 
surface (to sharpen or refurbish it) and the degree of 
grinding since the last sharpening episode. The depth 
of the pits and their frequency were observed. The 
sequence of beavy peckinglligbt abrasion, moderate 
pecking/moderate abrasion, light peckinglheavy 
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abrasioo. and no pecldnglbeavy abrasion, progressed 
from a freshly pecked relatively unground surface to 
a heavily ground surface. The fmal option, i.e., no 
pecking and heavy abrasion, required a judgment 
between attributing the grinding to use during its life 
as a metale or to secondary (Ihat is, post-metate) use 
as a passive abrader. The surface normally would 
not be ground completely smooth while it was being 
used as a metate. 

Variables 27 and 28 were characteristics 
associated with a metate's use as a grinding 
implement. Undulant trough walls reflect the 
replacement of a worn or broken mano by a new, but 
shorter, mane. Battering/crushing was a variable 
used by Hooton (Appendix 9C) to record small 
concentrations of intensive hammerstooe pounding in 
the trough. Striations are a series of very fme and 
frequently difficu1Ho-see sets of parallel lines on the 
surface of the trough-a result of grinding either with 
a rock harder than the metate or a rock of 
compantble hardness in direct contact with the metate 
(i.e., there was liule meal being ground between the 
two rocks). lateral shelf was recorded by Hooton 
(Appendix 9C); I did not record this as it is a 
concomitant of the definition of a trough metate and 
would be associated with every one. Asymmetrical 
wear to the left or right at the near-end was recorded 
for those melates which had a rectangular near-end 
(see Variable 29). This was an attempt to monitor 
the right or left handedness of the grinder. 

Variable 29 was recorded differently by the two 
analysts. Hooton (Appendix 9C) recorded latitudinal 
cross-section as trough, double-sided trough, and 
stepped trough, Since these are concomitants of the 
definition of a trough metate and/or monitored by 
other variables in the analysis, I did no t record them, 
Instead, I looked at the shape of the near-end of the 
trough : rectangular, U-shaped, or irregular, 

Variable 30, plan view, was a simple overview 
of the shape o f any nearly complete metates. This 
generally overlapped other variables. The options 
included rectangular, angular-irregular, rounded­
irregular, and round. The latter was added for one 
metate from 29SJ 391 , Una Vida, recovered by 
Gordon Vivian and left al Chaco Canyon. 

Variable 31, major type, was recorded as trough 
one-end--open, trough two-euds-open, two-sided 

trough (for those which were turned upside down and 
used again as a trough metate), other trough (for 
fragments which were trough but which did not have 
the diagnostic ends), slab, basin, ceremonial beautiful 
(for those with a tremendous amounl of energy 
invested in the construction or having decorative 
sc rolls along the border), and Utah (see above for 
discussion of the Utah problem). 

Variable 32, number of major secondary utilized 
surfaces, was the number of surfaces which wen: 
used for activities other than the primary job of 
grinding whi le the melllte was still being used as a 
metate. 

Variable 33 recorded the location of the surfaces 
noted in Variable 32. Options were trough, 
adjacent/contiguous (to the trough, that is the lateral 
shelves and near-end), opposite (the bottom), and any 
of the combinations. 

Variable 34 was the type of wear recorded by 
Variable 32. Those recorded were ground/abraded 

• 

(use as a passive abrader); pecked, gouged/ • 
batteredlhacked (use as a passive abrader); pigment 
(use as a paint palette); incised groove; ground/ 
gouged (similar to anvil wear, see Akins this 
volume); wide, deep, parallel grooves in the trough 
(these differ from striations in the greater size and 
depth, and general ease of visibility); passive abrader 
(see Akins, this volume); and concentration of pecks 
on the bottom (added for melates exhibiting areas of 
S-to-IS cm in diameter which were essentially solid 
peck marks). It is not completely clear that such a 
concentration was the result of secondary use. An 
argument could be made that it was the result of 
manufacturing the stone into a metate, e.g. , the 
removal of a bulbous projection . 

Variable 35, number of other utilized areas, was 
also secondary wear contemporary with the use as a 
metate but less intense or extensive than that recorded 
by Variable 32. 

Variables 36 and 37 recorded the kind of wear 
no ted by Variable 35. Options included pigment, 
ground/abraded , gouged/pecked, striations, 
baltered/crushed, and burned. Hooton (Appendix 
9C) recorded kill hole, but I did not record it here 
because that is not the result o f using the metate as a 

secondary tool. • 



• 
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Variable 38, other artifact type, denoted 
artifacts that were made from a metate after it ceased 
to be used as one and usually after it was broken up. 
Artifacts recorded included palette. anvil, fire dog, 
crusher/chopper, hammerstone, active abrader, mana, 
vent shaft collar. post shim, passive abrader. saw 
edge, drill base, passive abrader wjth undulations in 
the trough. base for a mealing bin, mealing bin 
construction, shaped slab cover, notch, step, and 
building stone. 

A category of wear was recorded under this 
variable because there were no other columns 
available on tbe form. Referred to as bin wear, it 
was recorded on the near-end. far end, lateral edge, 
the center trough, and the various combinations. 

Variable 39, condition. was a description of the 
piece being analyzed. Included were whole and 
usable, analytically complete but unusable (referred 
to those broken up prehistorically but the pieces 
recovered during the excavation could be 
reassembled), and fragment. The laller condition 
yielded no whole measurement; instead, length, 
width, thickness, or combinations of these were 
recorded. 

Variables 40 and 41 were for the dimensions of 
the nonutilized surface, that is, the width of the left 
and right lateral shelves to the nearest whole 
centimenter. 

Variable 42. characteristic of the trough, could 
only be recorded for relatively complete trough 
widths in that it was an attempt to look at the cross­
section profile of the use surface. Flat, slightly 
concave (less than I cm) or very concave (greater 
than 1 em) were the options. 

Variable 43, amount of work invested in an 
artifact, indicated the effort expended in shaping the 
stone into a metate. Regularity of the stone in all 
dimensions-symmetry, flaking, grinding, pecking­
were considered. The options were none/unmodified, 
slight, moderate. extensive, or superior. 

Variable 44, disposition, was a somewhat over­
elaborated category which attempted to record what 
happened to the metate: killed and broken, worn out 
(with a hole in the bottom), killed, reused in 
construction. reused in construction with a bole, 
reused in construction with a kin bole, no obvious 
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reason (a perfectly good, whole, and usable metate), 
broken, and has become another artifact (used for 
those pieces which were subsequently fashioned into 
another artifact as recorded in Variable 38). To be 
recorded as reused in construction, the piece had to 
be in place, or in wall-fall, at the lime of excavation. 
10 those cases where more than one event transpired 
in the life of tbe metate (usually a fragment which 
had been made into another artifact and subsequently 
reused as an architectural element), the final use was 
recorded in this space. 

Variable 45 was the field specimen (FS) number 
assigned to the artifact in the field. 

Variable 46, angle of the trough, was only 
recorded for a small portion of the sample and noted 
the angle created by the slope of the trough. It will 
not be discussed. 

The results of the analyses are presented in the 
following section. Rather than following the 
sequence of variables as listed above and on the 
recording fonns, the variables are grouped into 
related categories which more closely correspond to 
the sequence of events associated with tool 
procurement and use. 

Metates-The Bqinning 

The first set of variables to be discussed 
concern the rock itself. Sandstone is the single most 
ubiquitous feature of Chaco Canyon, but it is not 
univariate; harder, more tabular layers were heavily 
used during construction episodes at many Bonito 
Phase greathouses. All of the Chacoan metates were 
sandstone-there was not a single exception. The 
best determination is that they were all made from the 
locally available sandstones. Geological structure, 
color, grain size, hardness, manufacturing techniques, 
and plan view were monitored and are discussed 
below. 

Geological Structure 

When the original analyst looked at two 
properties of the rock- thickness and overall 
shape-the geological structure was divided into five 
not mutually exclusive categories. Thickness is 
directly related to the layer of sandstone being 
utilized; certain layers produce thin pieces and others 
produce thick pieces. The overall shape of the stone 
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can be modified by the manufacturer, if desired. 
Fortunately, the variables can be combined into 
exclusive categories. 

The five values are I) tabular rectangular and 8 
em or less thick, 2) tabular irregularly sbaped and 8 
em or Jess thick, 3) massive rectangular and greater 
than 8 em thick, 4) massive irregularly shaped and 
greater than 8 em thick, and 5) massive greater than 
8 em thick but too fragmentary to depict the 
regularity of the original stone (Figures 9.7, 9.8, 9.9, 
and 9.10). 

Table 9. t indicates that the tabular . less than 8 
em thick stone was the most frequently selected for 
metate manufacture at all sites except one (discussed 
below). In<:luded are sites from all temporal periods 
located throughout the canyon, including the valley 
floor and the surrounding plains. No attempt was 
made to locale the exact quarry from which any given 
stone originated. but tabular stone of this type oc­
curred 00 the benches of the canyon above the valley 
ROOf. After procurement, a stone would have to be 
taken down the c liffs to the pueblo. It was also from 

these locations thai building stones for the great­
houses were quarried. The sandstone at the base of 
the cliffs and closest to many of the sites in this sam­
ple is the more massive variety. While it was closest 
to the location of metale use, it was the least selected. 

The massive, greater-than-8-<:m-thick sandstone 
represented 31.9 percent of tbe sample at 29SJ 629 
and 26.8 percent at 29SJ 389. At a1l other sites with 
larger sample sizes, the comparable percentage is 
low. The single site with less tban 50 percent thin 
rnelates, 29SJ 827, is one of the two temporally latest 
si tes analyzed; this site has the largest number of 
trough metates with both ends open and two slab 
metates. At the other late site, 29SJ 633, 50 percent 
of the pieces were 8 cm or less; 40 percent were 
greater, aDd IO percent were unknown. But many of 
the metates from this site were used in wall 
constructioo and bad been taken from otber nearby 
siles in and around Marcia's Rincon. AI best, only 
a few of those analyzed from 29SJ 633 were actually 
used as metates at this location; therefore, the 
information is more relevant in the context of a site 
cluster than for this specific single location. 

Figure 9.7. Example of geological structure: Trough metate 
fragment (FS 152-{)2) from Pueblo Alto (29SJ 389) . 
Room 110. (5 cm scale) (NPS Chaco Archive 
Negative No. ]4()56.) 

• 

• 

• 
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A 

B 

Figure 9.8. Example o/geological ltructure: A) Trough melatejragment 
(FS 434) from Pueblo Aleo (29SJ 389), Oeher Strucrure 6. 
8) Trough meeaee fragment (FS 900(05) from Pueblo Alco, 
Plaza Feature 1. Test Trench J. (5 em scales) (NPS Chaco 
Archive Negative Nos. 14057 and /4047.) 

Metates 103 1 
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Figure 9.9. Example oj geological structure: Trough me/ale fragments 
(FS 566, 46J-()3) from Pueblo AlIa (29S/ 389), kiva complex 
at southwestern comer of plaza and Other Structure 9, nonh 
oj Room 209. (5 em scale) (NPS Chaco Archive Negative 
No. 14049.) 

Figure 9.10. Example o/geological structure: Trough merate/ragmenr (FS 
1133-I)from PuebloAllo (29S/ 389), Room 103, Test Pi/5, 
Layer 2. (5 em scale) (NPS Chaco Archive Negative No. 
14043.) 

• 

• 

• 
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Table 9. 1. Geological structure. 

Structure 

Tlbular 
lnegular 
Tabular Tabular MUlIive 

lrngular 
Mas.ive Massive Unknown 

• 

Site No. 

2951 423 

29SJ 1659 

2951628 

2951 299 

29S1124 

295J 136{) 

29SSJ 629 

2951627 

295J 389 

2951 390 

2951391 

2951 827 

29SJ 633 

Totals 

No. % No. • 
20.0 I 20.0 

2 66.7 

19 63.3 

22 61.1 

is 68.2 

7 41.2 

61 54.0 

106 5 1.0 

232 65.9 

4 66.7 

14 87.5 

28 43.1 

.....ll 50.0 

'" 

, 
9 

6 , 

13.3 

1>.0 

27.3 

47. 1 

2 1.8 

47 22.6 

0.3 

" 

No. 

, , 

13 

1> 

13 

2 

..l 
66 

• 
33.3 

13.3 

ILl 

4.' 

3.' 
11 .5 

12.0 

3.7 

'.3 
3.1 

2.3 

The second characteristic monitored in the 
c1as!>ification sequence is tbe overall shape of the 
stone. At almost aU of the sites, the regular, 
rectangular shape is overwhelmingly preferred for 
stones both less than and greater than 8 em thick. 
For example, at 29SJ 389. 65.9 percent (0=232) 
belonged to the regular class and 0.3 percent (0=1) 
were irregular. The single exception was 29SJ 1360, 
where seven regular metates (41.2 per cent) 
contrasted with tbe eight irregulars (47.1 percent). 
While the numbers are much lower, the results are 
the same (or those greater than 8 cm thick, except at 
the late 29SJ 827; here, there were more than twice 
as many irregular stones as regular ones (0=5 and 2, 
respectively) . 

The preferred stone for metate manufacture was 
sandstone, which was 8 cm or less in thickness and 
rectangular in overall shape. It came from tbe 
benches above the canyon floor where it was quarried 
and carried down the cliffs to tbe sites in tbe bottom 
or up the cliffs and slopes to tbe sites along tbe rim. 
Irregularly shaped stones were used in both classes of 
thickness but this was the exception. All of tbe 

• metates were sandstone. 

No. 

3 

9 

, 
18 

• No. 

2.7 20 

2.6 72 

16.7 

7.7 29 

.Jl 
139 

17.7 

20.S 

16.7 

44.' 

38.6 

No. 

3 

3 

I' 
30 

23 

• 
60.0 

10.0 

2.' 

'.9 
12.4 

14.4 

7.1 

' .3 

U 

9.1 

3 

3 

30 

J6 

22 

17 

113 

20' 

3S2 

• 
l' 
" ~ 

917 

There is little overall color variation in the 
sandstone at Cbaco. Localized discolorations occur 
due to impurities, fossils, or desert varnish staining. 
Usually, however, there are omy two colors-tan and 
gray. As might be expected, these colors generally, 
but not exclusively, coincide with the two major cate­
gories of sandstone. The massive cliff-forming mate­
rial from which the stone greater than 8 cm thick was 
proc.ured is generally tan; the thinner, 8 cm or less, 
sandstone is generally gray. At all sites and in 
almost all cases, the gray color occurred in signi­
ficantly larger numbers and percentages than did the 
tan. The difference varied from two to almost eight 
times more gray than tan, except at 29SJ 724 where 
gray predominated by oo1y 4.6 percent (Table 9.2), 

Otber categories of color were also recognized . 
The most common (Class 3) was not different, but 
rather was both gray and tan in interbedded layers in 
a single stone. Clearly, the source for this material 
was one or more contact zones between the two. The 
highest percentage in this category was found at the 
temporally late site 29SJ 827, wbere 38.5 percent of 
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Table 9.2. Cclor. 

Too Gra! 

Silt No. No. • No. • 
295J 423 2 40.0 

295J 1659 I 33 .3 2 " .7 
295J 628 6 20.0 12 40.0 

295J 299 7 19.4 23 63.9 

295J 724 7 31.8 8 36.4 

295J 1360 5 29.4 10 SI.8 

2951629 18 lS.9 7S 66.4 

295J 627 32 15.4 136 65.4 

295J 3119 36 10.2 280 79.5 

295J 390 2 33.3 , 66.7 

29SJ 391 , 25.0 10 62.S 

2951 &17 • 13.8 JO " .2 
295J 633 .J.Il 22.7 ~ 56.8 

Tou,!. \J7 617 

• Burned . 

Color 

lnterbedded 

No. 

3 10.0 

3 8.3 

4 18.2 

21 

I' 
0.' 

10.1 

5. 1 

1 6.3 

15 31U 

18.2 

No. 

I" 

7 

...l 

" 

15 .9 

2.0 

2.3 

• 
Unkl)QWn 

No. • T ... l 

3 60.0 5 

3 

• 30.0 30 

3 8.3 36 

3 13.6 22 

2 11.8 17 

I 0.' 113 

I' '.1 2,. 

1\ 3.1 3S2 

6 

'.3 16 

\.S 6S 

- ~ 

" '17 

the sample was this interbedded materia1. The next 
highest frequency was 18.2 percent at botb 2951 633 
and 29SJ 724. The ·otherR color category included 
a greenish piece of sandstone and burned pieces 
which ranged from pink to red. 

Once again, the Cbacoan metates did not . 
encompass the reported variation from elsewhere in 

By itself, the color of the rock was not 
significant in the selection of the stone for 
manufacture. The gray color occurred in much 
greater percentages because the thinner sandstone was 
preferred 10 the more massive tan rock. 

Grain Si7& 

Grain size was analyzed using the criteria of the 
Wentworth Geological Scale. It was included in the 
analysis because of numerous examples in the 
archeological and ethnographic literature of metates 
and manos, which were made from rocks of differing 
grain sizes and textures. According to the 
e thnologists , this was necessary in order 10 grind 
grain into a very fLOe meal. Soldiers accompanying 
Coronado's 1540 expedition through the New Mexico 
terrilol}' commented that grinding done by the Pueblo 
Indians was superior to that of the Mexican Indians 
(Judd 1954: 133). To break up the kernels, the initial 
grinding occurred on the rougbest metate. The meal 
was then ground across two or three increasingly 
finer textured metates. 

the Southwest; the majority of the metates were made 
from material with omy one grain size. The 
overwhelming majority of tbe grain size was 
Wentworth's fLOe (0.125 to 0.25 mm). At eight of 
the sites, tbe percentage was between 91 and 100 
percent fine, and two sites. 29SJ 389 and 29SJ 1360, 
were 86 and 88 percent, respectively . Lower 
percentages can be related to sample sizes, except at 
29SJ 629; here, 59 pieces (52.2 percent) were in the 
flne range and 51 pieces (45.1 percent) were in the 
very fine range (0.0625 to 0.125 mm). At 29SJ 389, 
an additional to percent was in this very fLOe range 
(fable 9.3). 

The grain size of a few metates fell into the 
medium category (0.2510 0.5 mm). From one to 12 
metates--a total of 25 out of 917 pieces or 2.7 
percent analyzed at eight sites-occurred in the 
medium range. In effect , the medium-fine category 
was a residual classification for slightly different 
pieces exhibiting less uniformly sorted grains. A 
total of 20 such fragments were recorded. 

The Chacoans were using the material provided 
by their surroundings and in the case of stone for 
manos and metates, it was relatively uniform. The • 
lack of coarseness in the granular structure could be 
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Table 9.3. Grain size. 

Grain Size 

Fine Medium 

Site No. No. • No. • 
2951423 2 40.0 

2951 16S9 3 100.0 

2951628 29 96.7 1 3.3 

2951299 34 94.4 , 5.6 

29SJ 724 20 90.9 2 9.1 

2951 1360 " 88.2 2 11.8 

295J 629 " 52.2 3 2.7 

295J 627 196 94.2 12 5.8 

2951389 302 85 .11 2 0.6 

2951 390 3 50.0 

2951391 15 93.8 

295) 827 63 96.9 1.5 

2951 633 ~ 93.2 

Totals 782 

somewhat compensated for by keeping the grinding 
surface rough. Fine~grain surfaces clog easily, 
however, and as they clog they lose tbeir seed or 
kernel cutting and grinding abilities. To grind an 
equal volume of meal. more maintenance would be 
required on metates of tbis material than would be 
required on coarser surfaces. 

Hardness 

The hardness of the slone was monitored to 
assess the rate of wear and to determine if it were 
playing a role in the selection of the stone by the 
metate manufacturer. A somewhat subjective but 
consistent scale was devised. Soft stone was easily 
gouged by a penny and could be marked with a 
fingernail. The penny would leave a fine scratch on 
a metate made from a medium-hard stone. A hard 
metate would not be marked by the penny, but some 
copper would be left on !he stone. The penny would 
leave a clear trail of copper on the surface of a very 
hard melate (Table 9.4). 

As expected, soft stone was rarely used for 
melales; only three were recorded during the entire 
analysis, one for each of three sites. The medjum­
hard stone was used, but not in large numbers or 
percentages. The hard sandstone was easily the most 

VeO' Fine Medium Fine 

No. 

5 1 

36 , 

45.1 

10.2 

33.3 

No. 

3 

12 

...l 
20 

• 
60.0 

3.4 

16.7 

T~1 

5 

3 

30 

36 

22 

17 

113 

208 

352 

6 

6.3 16 

6.8 " ~ 
917 

frequently used for grinding, with six sites higher 
than 80 percent. The percentages of bard stones at 
29SJ 389 and 29SJ 391 appear low at 67 and 37.5 
perceot respectively; however, the differences are to 
be found in the very hard category. Fully 32 percent 
(n= 113) of those recovered from 29SJ 389 were very 
hard, as were 62 percent (n = 10) from 2951 39 1. 
Most of these were the tabular gray material. 

Several analysts (Schelberg, Hooten, Akins, and 
Cameron) had the impression that, in general, the 
tabular gray material was harder than the tan, more 
massive stone. This is not clearly reflected in the 
results and is likely due to the relatively 
unsophisticated nature of the test. The very hard 
stone was almost always gray, but variation occurred 
in both colors. The metate manufacturers clearly 
were not selecting soft stone; the differences between 
the tan and gl"'d.y colors did not appear to be 
significant to them. The very hardest is gray hut 
there is no indication tbat metates of this material 
were being used in any manner different from the 
other grinding stones. 

ManufacturiN Technique 

The amount of effort expended on the metate 
manufacture was analyzed, in part to assess changes 
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Table 9.4. Hardness. 

Hardness 

Soft Medium ",,' Very Hard Unknow n 

Site No. No. • No. • No. • No. • No. • T~I 

2951423 20.0 20.0 3 60.0 , 
29S1 1659 33.3 2 66.7 3 

2951628 3.3 , 13.3 15 83.3 30 

295J 299 2.' 35 97.2 36 

2951724 , 36.4 14 63 .6 II 

29S1 1360 2 11.11 " 88.2 17 

29SJ 629 to ••• " 67.3 21 23.9 113 

2951627 0.5 " 7.2 191 91.8 0.5 208 

29S1389 2 0.6 236 67.0 113 32. 1 0.3 352 

2951390 3 50.0 3 50.0 6 

295139 1 6 37.S 10 62.5 16 

2951 827 2 3.1 " 90.8 , 6.2 " 29S1633 - - ~ 90.9 -' 9. 1 - ~ 
Totals 3 " 703 161 , 917 

Table 9.5. Manufacture by site. • PercenlAgn b:t ClI.tego!::z: 

Chippedl Chipped! 
Chipjn:dl Flaked! FI. kedl Abradedl 

Site No. Unrnod. F1lled Abraded Pecked Abraded Pecked Flaked All NLimber 

2951423 100 , 
2951 1659 33.3 66.7 3 
29S1628 63.6 36.4 II 
29S} 299 53.1 46.9 32 

29SJ 724 86.7 13 .3 " 29SJ 1360 73.3 26.7 " 2951 629 43.9 19.5 25 .6 11.0 S2 
2951 627 76.2 23.8 147 
29SJ )89 13.9 46.9 1.5 7.0 9.3 13.6 2.7 ' .0 25. 
295J 390 20.0 40.0 40.0 " 29SJ 391 36.4 9. 1 \8.2 9.1 27.3 11 
29S1821 57. 1 1.6 1.6 36.S 3 .2 63 
~9S1 ~3~ IU ~9.Q IO.J 77 10.3 39 

• 
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through lime and 10 facilitate discussions of 
diff~rential work investment at contemporaneous sites 
such as the small·house sites and the greathouses. 
Vivian's 1950s stabilization work in the small·bouse 
site of Be 51 indicated that a jewelry manufacturing 
workshop existed and that perhaps a parHime 
specialist was involved (Mathieo 1984: 179; Vivian 
1970). Issues of work expenditure, craft 
specialization. and ditrerential distribution of artifacts 
are central to arguments of social complexity and 
interaction. 

Table 9.5 lists the results of tbe manufacturing 
in percentages; the unknown category is omitted. In 
general, manufacturing involved bashing or grinding. 
Bashing was subdivided into chipping, flaking 
(removal of smaller pieces tban occurred by 
chipping), and pecking (indicated by peck marks 
similar to those made by a bammerstone when 
roughening a trough which is too smooth to grind 
effectively). Usually, the majority of the 
manufacturing effort tended to occur at both the Dear 
and far ends. The ends were made more even and 
rounded off by various combinatioos of chipping, 
flaking, pecking, and occasional abrading (Figures 
9.11 and 9.12). A common shaping technique on the 
ends of the thinnest stones was bifacial flaking; 
whereas, the thicker ones tended to be pecked more 
often than flaked. The sides or long edges were 
usually vertical with square comers and looked as if 
they bad little modification. This regularity resulted 
from the even breaking of the sandstone bedding 
planes. 

While some grinding (abrading) occurred during 
the manufacturing process, it was rare and was 
recorded oruy at the greathouses (29SJ 389 and 29SJ 
391) and the two late small sites (29SJ 827 and 29SJ 
633). In only four cases, all at Pueblo Aho, was 
abrading the single manufacturing technique. It 
occurred in various combinations with the percussive 
techniques at the four sites. The occurrence of a1l 
four methods on a single metate was found only at 
two sites, one large, 29SJ 389, and the late smaJl­
bouse site of 29SJ 827. The three percussive 
metbods were the most common and, considering 
sample sizes, were represented at all sites in usually 
high frequencies. 

No obvious rN::tate manufacturing was recorded 

• 

at 10 sites representing all temporal periods, 
locations, and sizes. The variation from 13 to 87 
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percent is partly due to sample sizes. At fi ve sites, 
more than 50 percent were unmodified. The fact that 
all of the metates at 29SJ 423 were modified is as 
likely due to the sample size as to any other factor. 
Sample size is less of a consideration at 29SJ 391 and 
especially at 29SJ 827, where no metate was 
unmodified but 63 were modified (although some are 
listed in tbe unknown category). 

Following the procurement of a suitable stone, 
based on considerations of geological structure and 
hardness, normally less than 40 percent were 
modified . When modification occurred, the metate 
manufacturers used percussive and abrading 
techniques to shape the stone into its fina l form. 
Unwanted projections were removed or reduced. 
edges and ridges were thinned, bottoms were made 
more flat for increased stability during use, and 
rough areas were smoothed . Both upper and lower 
surfaces and the edges were treated in any 
combination . No decorations of any kind were 
observed. 

Plan View 

This variable (fable 9.6) represented a 
summation of the overall shape of the stone after 
manufacture was complete. and was based on 
commonly used descriptions in the archeological 
literature. The categories are sufficiently general as 
to be useful for heuristic purposes only. The 
predominant shape was rectangular and was derived 
from the tool's function. The distinction between 
angular irregular and rounded irregular derives from 
the angularity of the corners and less-than-straight 
sides. The only unusually shaped metate was from 
Una Vida (2951 391). It was completely (and very 
nicely) round. It is possible that the stone had been, 
or was intended to be, used as a basal support for a 
wooden roof support timber in a Chaco kiva or even 
a great kiva. 

Work Investment hy Si te 

The work investment hy site category (fable 
9.7) was a subjective evaluation which took into 
account tbe overall regularity , uniformity, and 
symmetry of the metate, in addition to the amount of 
work invested in bringing the stone to its final form. 
Differences between large and small sites were 
evaluated. At both the large and small sites, most of 
tbe metates feU into tbe slight and moderate 
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Figure 9.". Metatefragment (FS 5347) from Pueblo Alto (29SJ 389), Kiva 
15. Test Pit 2, Layer 7. showing rounded ends due to pecking? 
Note thinness o/trough (/ .5 em) injragment that is 3 em thick. 
(J 5 em scale) (NPS Chaco Archive Negative No. 23632). 

Figure 9.12. Metate fragment (FS 2715) from Pueblo Alto (29SJ 389), 
Room 142, Test Trench}, Level 11, showing bonom that has 
been pecked. (15 em scale) (NPS Chaco Archive Negative No. 
17959). 

• 

• 
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Table 9.6. Plan view by site. 

Site No. 

29$J 423 
29SJ 1659 
2951 628 
2951299 
29SJ 724 

29SJ 1360 

29SJ 629 
2951 627 
2951389 
29SJ 390 

2951 391 

29SJ 827 
2951 633 

Rectangular 

75.0 
33.3 

63.6 
48.6 
71.4 
20.0 
67.8 
46.0 
81.8 

100.0 
87.S 
60.0 

100.0 

Table 9.7. Work investment by site. 

_I~ 

irregular 

25.0 
33 .3 

22.7 
37.1 

28.6 
33 .3 
32.1 

30.9 

16.9 

6.7 

Rounded­
irregular 

33.3 

13 .6 

14.3 

46.7 

23 .0 
1.3 

33 .3 

Pen:entage by Site 

Site No. 

29SJ 629 

29SJ 389 
295J 390 
2951391 
2951827 
29SJ 633 

Unmodified 

20.8 
13.0 

11.4 

Slight 

35.4 
45 .0 
25 .0 
33 .3 

77.0 
80.0 

Modc11Itc 

37.S 
34.2 

75.0 
55.6 
22.9 

'.6 

Extensive 

••• 
7.4 

JI.I 

Table 9.B. Major metate type by site. 

• 

Site No. 

2951423 

295J 1659 

295J 628 

2951299 

2951724 

2951 1360 

2951629 

2951627 

295J 389 

295J 390 

295J 391 

2951827 

295J 633 

Totals 

Open One End Open Two Ends 

No. • 
3 60.0 

3 100.0 

" 30 

12 

14 

52 

14' 

I3S 

I , 
17 

...2 
442 

63 .3 

83 .3 

54.S 

82.4 

46.0 

69.1 

38.4 

16.7 

31.3 

26.2 

13.6 

No. 

1 

2 

2 

2 
2 

1 

II 

21 

• 

4.' 
11.8 

I.' 
1.0 

0.' 

16.7 

16.9 

Metale Type 

Two Trough 
Surf8ce 

No. • 
20.0 

2.' 

2 

Unknown 
Trough 

No. 

, , 
• 
1 

52 

43 

2JS 

4 

II 

33 

..1! 

'" 

• 
20.0 

30.0 

13.9 

21.3 ,., 
46.0 

20.7 

61.1 

66.7 

68 .8 

50.8 

86 .4 

Round 

12.5 

Number 

Superior 

0.4 

Slab 

4 
3 

22 

" 7 

" 28 

'" 77 

• 
" 4 

No. • 

0.' 

2 3.1 

3 
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Number 

48 

231 
4 , 

61 
3S 

Unknown 

No . 

2 

3 

• 
18 

2 

31 

••• 
13.6 

'.3 

'.7 

3. 1 

T~I , 
3 

30 

36 

22 

17 

113 

208 

3S2 

• 
i6 

OS 

~ 
917 
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categories. A total of 21 were given an extensive 
rating: three at the small-bouse site of 29SJ 629; 17 
at Pueblo AJIO (29SJ 389), and one at Una Vida 
(29SJ 391). Given the differing sample sizes, the 
percentages are not too different and the differences 
are not significant. A single melale was listed as 
superior. This was a portion of II. thin, very bard. 
gray tabular metate with very wide shelves (19 em), 
and extensive modification, including flaking of the 
edges followed by abrasion to smooth them. No 
decorations of any type were observed on any of the 
metates. 

Major Type 

The generalizations in tbe archeological 
literature and text books equated the occurrence of 
slab metales with tbe Pueblo III period. It was a 
surprise to Jearn that slab metates were nearly absent 
from Chaco Canyon. This fact includes not only the 
Chaco Project but every excavation ever documented 
in the canyon. A total of three definite slab metates 
were included in this analysis. One was recovered by 
the Chaco Project at 2951 629 and the other two were 
from 29SJ 827. This site had been excavated a 
decade or more prior to the Chaco Project, and the 
ground stone was left at the location. These three 
represent 0.0033 percent of the total metates analyzed 
(Table 9.8). 

Two questionable metates occurred at the late 
site of 29SJ 633. Most of the metates at this site 
were the result of prehistoric gathering and 
subsequent breaking for use in wall construction. 
One of the two looked similar to an incomplete 
trough from a trough metate which had been broken 
away from the surrounding shelves. The other may 
have been a slab metate but it was too incomplete to 
be certain. 

Based on the available literature for Chaco 
Canyon, approximately 34 slab metates have been 
recovered during all of the excavations. If only 
1.200 trough metates have been recovered. the slab 
metates represent 0.03 percent. (See Table 9.9 for a 
distribution of metate types by site for sites in Chaco 
Canyon and other Southwestern locations.) This 
incomplete total is essentially none when compared to 
over 1.200 trough metates recovered during the same 
excavations. 

All of the remaining metates from the 13 sites 
ID this analysis were trough mctates. The vast 
majority were open-at-one-end. Trough metates 
open-at-both-ends were somewhat more common than 
the slab metates but were also underrepresented, 
according to the archeological Literature. Those with 
both ends open were recovered from seven sites 
(including 2951 827). When those with small sample 
sizes are excluded, the percentages are generally low. 
The 12.5 percent at 29SJ 1360 is relatively high for 
a moderate sample size at an earlier site. Sites with 
the largest samples. 29SJ 629 and 29SJ 389. had 3.6 
and 1.5 percent. respectively. The highest 
percentage occurred at 29SJ 827. This fact. 
combined with the slab metates and several open-at­
one-end trough metates reminiscent of some from 
Pueblo Alto. make the metate assemblage at lhis site 
very interesting, especially for a small late site. 

Trough metates, open-at-one-end. were the 
dominanl grinding tool at all of the sites in all of tbe 
temporal periods in Chaco Canyon. This was also 
the conclusion of Judd (1954) at Pueblo Bonito and 

• 

Judd (1959) at Pueblo del Arroyo. This fact was nol • 
influenced by the presence or absence of bins because 
trough metates were used in bins at many siles within 
the canyon. Apparently, they were simply set inlo 
some bins in some places and permanently mortared 
into place in olhers. 11 would be interesting 10 

compare sizes and weights to ascertain if these 
variables determined the need to set a metate in 
mortar. But such tests cannot take place unless some 
future excavations discover several situations of 
metates in primary contexts. 

The two, two-surface metates (Table 9.8) were 
unusual. One was recovered from ~ch of two sites. 
29SJ 423 and 29SJ 299. Both were temporally 
earlier sites. Each metate had an open-at-one-end 
trough, wilh the same style trough on tbe upper and 
lower surfaces of the stones. Each stone bad two 
troughs. No obvious reason which would lead to the 
use of the bottom to create a new metate could be 
detenoined. 

Summary 

Following quarry selection. a roughed-out hard 
piece of sandstone of the approximate final dimension 
was acquired. Due to Ibe uniformity of the grain 

• 
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Table 9.9. Me/ate distribution by type (aU numbers approximate). 

Site NamelNo. 
Open al 

One End 

Sbabik'e!hehee Village (295J 1659) AIr 
Half House (295J 1657) 4 

Three C (29$1 625) All' 

Leyit Kin (295J 750) 44 

Be SO (2951 394) " Be 51 (2951 395) " Be 53 (29SJ 396) All (> 13) 

Be 54 (2951 ]922) • 
Be 56 (2951 153) 

Be 58 (29SJ 398) 3 

Be 59 (29SJ 399) 1+ 
Be 192 (295J 1914) 2 

Be 236 (295J 589) 4 

Kin K1 etllO (295J 393) 24 

Pueblo del Arroyo (2951 1947) 44 

Pueblo Bonito (295J 387) 2" 
295J 633 135 
Salmon Ruin: Ori_ n 

Secondary 10 
Secondary Mix 13 

Guadalupe Ruin ". 
Village ofth .. Greal Kivu 100$ (early) 

E..::aiante I 

[)Qminguez 

Mesa Verde No. 499 2 

Mesa Ve rde Big Junipe r House 3 

Mesa Verde No. ? I 

Mella Verde Long House 6 
Mua Verde: Bbdger Hoo" 200 

• Numbers oot reported. 

size, selection was probably guided more by the 
degree of hardness because DO stone was appreciably 
or inherently rougher than any other. If the roughed­
out blank met with approval, 00 additional 
modification was required. If not, a variety of 
percussive and grinding techniques were employed to 
complete the manufacture. The upper surface was 
then roughened by pounding so that the grain would 
be ground rather than simply scattered. The initial 
pounding was in the general shape of a trough. 

Mel.8'~ IYl!e 

Open a' 
Two End, Slab Basin Unknown 

, 
, 3 

16 

• 

2 

10 
37 

42 ". t OO% (latc) 

" 2 

4 

" 
2+ .+ 

24 fragments 

104 
90 

7+ 13 

To finally prepare a metate for grinding, 
bammerslones were used to pound the general outline 
of the trough into the upper surface. The result was 
a concentration of peck marks whose function it was 
to create a rough surface which would catch and cut 
the kernels and seeds. A smooth surface will not 
function for grinding as the seeds will be pusbed off 
the far end. The actual trough, at best a by-product 
of the production of meal, was created as the mano 
ground away at the meiate. The goal was to make 
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dinner, not necessarily to make a trough. On slab 
metates, the entire surface, rather than a portion. was 
worn away. 

One unused trougb metate was recovered during 
the Chaco Project. A blank with an unground but 
roughed-out-by-hanunerstone-pounding trough oc­
curred at 29SJ 389. It was prepared but no evidence 
of any grinding could be seen. Once the metale is 
pressed into service, the grinding surface treatment is 
directly related to the use-portion of the artifact's 
history and is no longer in the manufacturing 
component. Grioding surface preparation is dis­
cussed in the following section. 

Trough metates with one-end-open were 
essentially the only style used in Cbaco Canyon. 
With the exception of a site excavated in the 19305 
(Be 26; 29SJ 750), and one in the 1950s (Be 236; 
29SJ 589), no other site in the canyon had more than 
two slab metates; less than 35 have ever been 
recovered. The open-aHwo-end style was slightly 
more common than slab metates but still insignificant 
when compared to those with only one-open-end. 

Metates-The Use 

Once the procurement and manufacturing were 
completed and the metate was situated at its use 
Jocus, its longevity was detennined by its pbysical 
makeup, tbe amount of use, and changing societal 
conditions and o rganizational requirements. As the 
use progressed, tbe trough took on a clear definition 
and ultimately became the dominant feature of the 
tool, Wltil in some Southwestern areas, it disappeared 
completely. Initially, the trough extended only part 
way through the upper surface and a shelf remained 
at the end closest to the miller. It has been suggested 
that this shelf provided a cODvenient resting place for 
a ma.no when not in use. Undoubtedly, a number of 
factors were involved. Until metates were 
permanently fixed into bins, they were portable, at 
least to the extent of being leaned up against a wall 
when not needed. Then the shelf was inaccessible to 
the manos, and the laller would also be placed 00 the 
floor out of the way. In many Southwestern areas. 
metates changed througb time. The near shelf was 
cut through by the trough and both ends were 
opened; this form was subsequently replaced by a 
completely flat slab metate lacking any trough. As 
noted above, trough metates with only one-end-open 
were the clearly dominant type in Chaco Canyon. 

Several attributes associated with grinding were 
monitored primarily for descriptive purposes and. it 
was assumed, for insight into their use-life and 
volume of meal which could be produced. Given the 
arguments in the literature concerning the variously 
postulated social organization and status differences 
between and among tbe greathouse and small-house 
sites. it was anticipated that interesting differences 
would be found. While there were differences in 
dimensions. they were relatively slight and not what 
one might expect if simply based 00 untested 
assertions of major status differentiation between 
residents of different sites. 

Dimensions 

It cannot be said which. if any, dimension was 
the limiting factor from a Chacoan's perspective; in 
the end, a combination of trade-offs between length. 
width, and weight were involved. Weight was not 
the on1y consideration. Judd (1954: 137) reported five 
trough metates from Room 251 in Pueblo Bonito, 
each weighing at least 150 pounds (68 kg) and noted 
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that Pepper recovered two which were even larger. • 
I weigbed two trough metates left at the Mockingbird 
Canyon dump in Chaco Canyon that were 105 and 
100 pounds (48 and 45 kg, respectively). The former 
one was from Una Vida. These large ones were even 
heavier prior to grinding and required several people 
to transport. 

1be length of a metate's trough is a function of 
the effective grinding stroke, which is a function of 
the volume of meal and the size of the miller's anru; 

and legs. The width of a metate's trough is a 
function of the mano , which was a function of such 
factors as the volume of meal to be ground. surface 
area, weight , and hand size. The overall length and 
width of the stone could be a function of available 
space, aesthetic preferences. the need for additional 
working surfaces (the lateral and near-end shelves), 
and many other factors. 

With respect to the overall dimensions of the 
stone (i.e., not the trough), the averages of the 
complete dimensions of the overall length, width, 
thickness, weight, and surface area of the stone itself 
are recorded in Table 9.10. This table also includes 
the depth of the trough. The most striking statistic is 
the small number of metates which were complete in 
the five measurements-only 7.5 percent or 69 of the • 
total 917 analyzed items (whole or fragments). This 
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Table 9. 10. Dimensionsjormetates. a 

Weight Length 

Sile No. No. g No. em 

29SJ 423 3 10,000 3 57.3 
2951 1659 17,010 1 56 .0 
29S) 628 3 23,546 3 52.3 
295J 299 iO 24,2n 10 57.7 
2951 n4 
29S1 1360 

2951629 
29SJ 627 

29SJ 389 

29SJ 390 

29SJ 391 
2951 821 
29SJ 633 

Al' 

9 21,028 
II )9,544 
7 20, 121 

14 21 ,659 

2 23,750 
II 25, 136 

12,500 
69 24,837 

• Complete dimeltllionJ only. 

9 51.8 
10 47.3 
7 52.0 

2S 50.7 
I 51.0 
2 53.0 

23 46.4 
3 46.7 

69 S!.9 

Dimensionl 

Width 

No. em 

3 38.3 
I 40.0 
3 28.0 

10 43.7 

9 35.S 
II 33.4 
7 35.1 

3S 34.7 
\0 3.U 
2 42.0 

19 32.6 
2 26.2 

69 36.S 

Thickness 

3 5.6 
7.0 

3 9.7 
10 6.6 

9 12 .3 
91 7.1 
7 10.9 

320 6.6 
5 6.9 

16 5.8 
62 9.1 
36 8,0 
69 10.0 

Surface Are. 

No. cm1 

3 2,213.7 
2,240.0 

3 1,539.3 
10 2,544 .2 

9 1,857.3 
8 1,624.1 
7 1,886.7 

14 1,961.6 

2 2,2 14.0 
II 1,702.7 

1,325.0 

69 
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3 5.0 
4.0 

3 2.33 
10 4.6 

9 7.0 
II 4.25 
7 5.8S 

14 6.4 

2 5.0 
11 :3.SS 

I 5.0 
69 5. 1 

Table 9. ". Dimensions for the trough and the near-end shelf 

Site No. 

29S) 423 
29S) 1659 

29SJ 628 
29SJ 299 
295J 724 
295) 1360 
29SJ 629 
295J 627 
29SJ 389 
29SJ 390 
29SJ 391 
29S) 827 
29S) 633 

Lenelh 

No. em 

3 36.0 
1 36.0 
3 37.7 

10 40.2 

9 39.4 
10 40.5 
7 41.4 

19 45.0 
I .50.0 
2 36.0 

23 44.9 
3 41 .0 

Dimensions 

Widlh 

No. em 

3 19.3 
1 19.0 
3 19.0 

10 21.2 

9 20.3 

11 18.4 
7 21.4 

35 18.2 

2 22.0 
2 18 . .5 

19 19.3 
5 17.2 

No. em' 

3 697.0 
I 684.0 
3 740.0 

10 857.4 

9 801.0 
8 786.0 
7 896.8 

14 818.9 

2 664 .0 
II 820.4 

782.0 

AvcT'lIge 
Near-End Shelf Widlh 

No. 

I 

I 
5 

16 
5 
6 

17 
18 
68 

I 
5 

10 

6 

om 

12.0 
18.0 
13.4 
15.3 
8.4 

13.3 
11.3 
11.4 
10.2 

9.0 
6.8 
6.1 
4.8 
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Ncar-End Shelf Width 

<10 em 

~.f 
Sil~ No. No. T"'" Ringe N •. 

2951423 2 
19SJ 1659 

29SJ 628 , , .. 7 4 

29SJ 299 , II.] ,., 
" 2951724 4 \11 .2 ,., 

2951 1360 , 17.6 • 
295J 629 7 '.2 ,., J2 
29SJ 627 J7 ' .2 ,., J2 
2951 389 " 11.6 ,., 

" 295J 390 \6.7 , 
29SJ 39 1 3 IS.8 2·' 2 
2951827 J3 19.1 ,., 2 
295J 633 ~ \ 3.6 , .. -
Total. '00 " • 1\ open, 2. unknown 
I OIhcr 
2 ,lab 

> 10c\'ll Unknown 

•• f • . f 
T ... , Ran¥c No. T<><o' 

33 .3 12, 16 • 66 .7 

33 .3 J8 2 ".7 
13.11 1)· 18 " 79 .3 

38.9 12·24 18 50.0 

4.5 J2 J7 77.3 

3.5.3 10-16 • 35.3 

10.6 \0-18 89 78.8 

5.' 10-18 177 85. 1 

11.1 10-20 272 77.3 

4 66.7 

12.5 12, 14 " 68.8 

2.9 16, 18 " 57 .4 

..l! 86.4 

700 

< I em 

No. 
•• f 
Too' T<><o' 

• , 
) .4 29 

2 11.8 , 4.4 

2 1.0 

2 0.' 

16.7 

". 20.6 

-
27 

36 

22 

J7 

'" 2" 
352 

• 
J6 

68 

~ 
92Qf922 

Table 9 . 13. Right and left lateral shelf width. • 
<10cm 

•• f 
Sile No. N •. Tota l Ringe 

2951 629 10 '.0 ,., 
19SJ 389 '85 52.7 2·' 
2951 390 4 66.6 ,., 
2951 391 7 43 .8 2·' 
295J 633 32 76.2 2·' 
29S} 827 " 87.3 ,., 

indicates the extent to which the sample was broken 
up. The small sample sizes and their variability 
between sites preclude any definitive statements; 
however , the larger stones (overall area) tend to be 
earlier and the smaller occur later in time. In 
generaJ, there is a decrease in the size of the stone 
from Basketmaker to Pueblo IV-V. One by-product 
of the smaller slab meta-tes is that they could be easily 
transported by a s ingle individual. 

With the exception of the consistent reJXlrting of 
the metates from 2951 827, few of the tables in this 
report include metates from previously excavated 
sites; therefore, the weight category in Table 9.10 is 

Shelr Width 

> IQcm Unknown 

• of •• f 
N •. Total Ringe N •. Tota l 

" 43.6 10-19 52 47.3 

105 29.9 10-20 61 17.4 

2 33.3 11 · 13 

7 43.8 10-18 2 12.5 

2 4.8 1()'10 , 19.0 

5 7.' 1().15 , 4.' 

deceptive because, as noted above, the heaviest 
metates recovered were those from Pueblo Bonito by 
Pepper and Judd and from Una Vida by Vivian. The 
heavier stones would tend to move around less during 
use and the miller could concentrate 00 g rinding and 
not 00 adjusting the metate. Based on unnumbered 
photographs in the Chaco arcbives. it appears that, in 
addition to metates used on a fl oor, eveo some of the 
trough metates in bins were not fixed in place by 
adobe (e.g., the four in a set of contiguous bins at 
Chetro Ketl). 

With respect to the overall dimensions of the • 
utilized surface (Ihat is, the trough), the averages of 



• 

• 

• 

the complete dimensions for length, width, area, and 
depth are presented in Table 9.11. While the metates 
at the later sites tend to have larger surface areas, 
there are individual differences compounded by 
sample size variability I and 00 clear-cut trend is 
evident. As will be discussed laler, the main 
grinding area difference is that the surface area of the 
trough metates is larger than the area for the few slab 
metates recovered in Cbaco Canyon. 

The near-end shelf, and the right- and left­
lateral shelves were important in the daily life of the 
Chacoans because they provided additional use 
surfaces upon which other tasks-secondary to 
grinding quantities of meal but contemporaneous with 
the primary function of a metate-could be 
accomplished. As discussed below, they were 
especially convenient as a base for striking. cutting, 
and for other uses. Tables 9.12 and 9.13 provide 
summary measurements and ranges differentiated 
above and below 10 em for the shelves surrounding 
the trough. Overall, the variation for the near-end 
shelf is from less than one em long to 24 em. 
Generally, there is a decrease in the percentage of 
metates with near-end shelves greater than 10 em as 
one moves from earlier to later sites; this corresponds 
to the decrease in overall stone size through time. 
The largest (24 em in lenglh) occurred at 2951 299, 
and the second largest. 20 em, occurred at 29SJ 389. 
Table 9.11 includes the average near-end shelf width 
by site (those less than 1 em wide are nol included in 
Table 9.11 due to computer formatting). 

The largest lateral shelf, 20 cm, occurred at 
298J 389. but tbe second largest, 19 cm, was from 
2951 629. Again. there is no clear trend in increases 
or decreases through time. Given the sample size 
variation, 298J 629 had the greatest percentage of 
metates with shelves greater than 10 cm. These 
measurements were not taken at the sites analyzed 
earlier in the project. The metates with shelves 
greater than 15 em were quite impressive, especially 
as tbey tended to be only 5-to-7-cm-thick; it is 
unfortunate that none were complete and unbroken. 

Grinding Surface Preparati(Jn 

As noted above, a single metate with a prepared 
but unused surface was found at 29SJ 389. The 
outline of the trough was roughed-in but no grinding 
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had occurred. Once grinding was initiated, any 
metate's surface was gradually worn away. The pits 
created by pounding with bammerstones andlor the 
ends of manos decrease in depth and cease to catch 
the grain fragments. Grinding becomes progressively 
more difficult; for a while, additional force applied to 
the mano or a longer grinding session would still 
reduce the meal into a finer consistency. If the 
surface is not renewed or roughed up by additional 
pounding, grinding becomes impossible. As noted in 
tbe introduction, Bartlett (1933:4) was told that 
metates were sharpened once every five days at Hopi. 

Prior to the beginning of the analysis, it was 
assumed that metates would be used until tbey were 
worn out or became so thin that they cracked when 
pounding was used to renew the grinding surface. If 
this were the case, most of those recovered would 
have a hole in the trough, or a generally smooth 
trough with some indication of renewal pounding 
having occurred. It was also anticipated that more 
complete specimens would be recovered than actually 
were. Frequently, the assumption was not verified 
because few worn-out metates were found. This is in 
contrast to those from Pueblo Bonito where 
apparently worn-out metates were common (Judd 
1954). 

Four combinations of pounding and grinding 
were recorded (Table 9.14); they reflected the 
continuous range from initial surface preparation to 
those which were mostly ground and in need of 
renewal. The two most frequently observed 
categories were moderate pecking and moderate 
abrasion (Figure 9.13), and light pecking and 
moderate abrasion, indicating that the surface had 
been both renewed and ground. In either case, 
additional grinding could occur; although some of 
those in the laller class were in need of pounding. 
The third most commonly recorded category 
represented the initial pounding to renew the surface 
accompanied by at least some grinding. Three sites, 
all with very small sample sizes. did not have any 
metates meeting the latter combination. 

Only 13 representatives of the fourth class were 
encountered. Twelve metates at 29SJ 389 and one at 
29SJ 633 were ground completely smooth; there were 
no pit ... As noted, it would be difficult to grind meal 
under such circumstances. It is possible tbat this 
wear pattern resulted from a secondary use of the 
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Table 9.14. Grinding sUrface preparation. 

Site No. 

29S1 423 

29SJ 1659 

29SJ 6211 

29SJ 299 

29SJ 724 

2951 1360 

2951 629 

29SJ 627 

29S1389 

29$J 390 

29S1391 

2951 827 

2951633 

TQt.lI. 

Heavy Pe<:tina, Moderate ~king, 
Ught AbllIdinl Modcnle Abrading 

No. \Ii 

3 10 .0 

1 2 .8 

2 9.1 

2 11.8 

26 23.0 

9 4.3 

53 15 .1 

5 3 1.3 

17 26.2 

---.! 20.S 

127 

No. 

, 
J7 
I I 

• .. 
93 

I" , 
• 
" ..l! 

400 

• 
20.0 

26.7 

47.2 

50.0 

35.3 

40.7 

44.7 

44.' 
83.3 

37.5 

4) ,1 

47.7 

Type of GrindiJl& 

Light PcckinJ , 
Heavy AbradinK 

No. • 
10.0 

I 33 .3 

17 56.7 

14 38.9 

7 31.8 

9 52.9 

22 19 .5 
71 34.1 

60 17.0 

2 12.5 

17 26.2 

--..! 18 .2 

no 

No Pecking, 
lIe.YI Abrading 

No. 

12 3.4 

13 

Unknown 

No. 

3 60.0 

2 66.7 

2 6,6 

4 11.1 

2 9.1 

19 16.8 

35 16.8 

69 19.6 

\6.1 

3 IS.8 

2 3.1 

~ 13.6 

143 

Figure 9. 13. Examples of pecking and abrading: A) Left for end of metate (FS 
6329)jrom Room 147 at Pueblo Alto (29SJ 389). B) Leftfar end 
of met ate (FS 3/l8)jrom Room 4 of the East Ruin a/the Pueblo 
Alto Complex. Note the same width o/the lateral shelves. (15 
em scale) (NPS Chaco Archive Negative No. 236/8). 

T""I , 
3 

30 

36 

" 17 

113 

208 

'" • 
I. 

" J1 
'17 

• 

• 

• 
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Table 9 . 15. Characteristics due to milling. 

Ban~nllg Asym. 1.<' 
Sile No. No. • No. • No • • 
29S} 423 1 50.0 
29SJ 1659 1 33.3 
295) 628 • 30.8 6 23.1 

29SJ 299 , 33 .3 4 14.8 
295) 724 • 30.8 4 30.8 
29SJ 1360 7 50.0 2 \4 .3 

29SJ 629 19 20.9 2 2.2 
2951 627 69 49.6 3 2.2 
29SJ 389 OJ 43 .0 2 0.' 0.5 
295) 390 25 .0 

295J 391 3 50.0 
2951 827 2J 50.0 2.' 
29S1 (i)l 13 37, ) 

metates or another use after tbey ceased to function 
primarily as metates. If either alternative were 
correct, this wear should have been included in the 
analysis of the secondary metate use or even post­
metate recycling into other tools. This discussion is 
in the following section. 

Grinding surface renewal was a fact of life for 
a metate-using miller. 11 obviously occurred at all 
sites because metates were recovered in a continuous 
range from initial preparation to essentially worn-out. 
Without renewal, grinding became impossible. This 
also means that bammerstones were an indispensable 
component of the miller's tool kit. The ends of 
manos were occasionally used to sharpen a trough's 
surface but were not relied on as it would decrease 
the mano's use-life. Lange (1959:116), citing an 
1880 notation of Bandelier, mentioned the use of 
hammerstones for sharpening manos and metates. 
Bandelier commented on the ringing pounding of the 
Hopi grinders as they prepared for grinding by 
renewing the surfaces. Initially, I tabulated 
bammerstones and their distribution ; however, given 
the uneven reporting in the literature and the 
pro found lack of material in primary conlext, I 
ceased as there were other more plausible windmills 
on the horizon . 

Characteristics Associated with J\.fillin(! 

Table 9.15 lists several traiL,> that generally 
result from using the metale for grinding. Striations 

Metates 1047 

ChlIllcteristic l 

Asym. RighI Strialions Lateral Shelf 

No • • No . % No. • No . 

1 50.0 2 
2 66.7 2 66.7 3 

20 76.9 7 26.' 26 
19 70.4 .. 66.7 27 
JO 76.9 4 30.8 13 
J3 92.8 7.1 14 

3 3.3 " 90. 1 9J 
J27 91.4 24 17.3 139 

6 2.' 171 79 .2 216 
25.0 3 75.0 • 
\6.1 , 113 .3 6 

34 80.9 42 
29 82.8 " 

were ubiquitous-these fme parallel lines on the 
surface of metates, manos. and other ground stone 
result when the grains of sand in the sandstone cut 
the surfaces during the reciprocal grinding motion. 
The mana is locked into the same place by the walls 
of the trough so any harder grains tend to travel the 
same path and cut into the opposite surface until they 
are dulled or worn away. Most striations are visible 
on a surface which has been ground for a period of 
time in such a way that the pits begin to disappear. 
Striations are generally obliterated when the surface 
is renewed by pounding. 

The variable entitled "lateral shelf" is actually 
a concomitant of the definition of a trough metate. 
Since this is recorded elsewhere, it was deemed 
redundant and not recorded for the sites anaJyzed 
later in time. 

«Battering" was recorded if a concentration of 
hammerstone pits occurred in a small area. 
Unfortunately, the factors surrounding this variable 
are similar to those discussed above concerning a 
trough that has been ground completely smooth. 
There are multiple possibilities contemporaneous with 
grinding or occurring after the metate was recycled 
into other tools or uses. Battering may be associated 
with the milling; for example, those occasions when 
one area of the trough was pounded more than the 
remainder. or it could be the result of secondary 
contemporaneous use, or even post-metale use. 
Battered areas were found not only within the trough 
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but could also occur anywhere else. In sucb a 
situation, battering could be associated with either the 
initial manufacture of the metale or with subsequent 
use. 

Asymmetrical wear to the left or rigbt was 
recorded only at the sites analyzed later in the Chaco 
Project. It refers to tbe relationship between tbe 
near-eod of the trough and the near edge of tbe stone 
itself. In the majority of cases, the shape of the near· 
end of the trough is rectangular (see below). In most 
cases the longest edge of tbis rectangle, wruch is 
equivalent to the width of the trough , is parallel to 
the edge of the stone closest to the miller. 
OccasionaUy. however, it was not parallel and was in 
fact shifted to either the right or the left. In other 
words, the right (or left) comer of the end of the 
trough was closer to the end of the metate than was 
the other comer. 

Presumably, tbis asymmetrical wear resulted 
from unequal pressure being put on the mana by the 
miUer during the downward grinding stroke, that is, 
going away from the person. In such a situation, the 
person is putting greater pressure on the hand that the 
person uses the most. Because most people are right­
handed, the majority of the asymmetrical wear should 
be to the right, which was clearly the case. 
Asymmetry to the right was almost three times as 
likely to occur (II events to the rigbt and four to the 
left) . 

Undulating trough walls (Figures 9.14, 9.15, 
and 9.16) were recorded at every site. They are Ibe 
resu1t of the miller using a new mana that is shorter 
than tbe existing distance between the two walls of 
the trough. Since Chacoan manos are almost always 
thinner than the metates and were made from the 
same slone, the manos wore oul faster. The manos 
were wearing out in two directions-from tbe bottom 
up and in towards the middle from both sides. As 
the grinding progressively increased the depth of the 
trough, the sides of the mana were worn down and 
the width of the trough continuously decreased. 

If the miller selected a new mana tbat was 
roughly as long as the one being replaced, the new 
one would take up where tbe old one stopped, and 
the waDs of the trough would slope in a continuous 
arc to the bottom of the trough. On the other band, 
if the new mana were shorter tban the old one, a 
bulge would occur in the walls of the trough because 

less malerial had been worn away by the shorter 
mana. Each lime this occurred, another bulge, or 
undulation. resulted. Because some of the 
replacement manas were almost tbe same length. 
some of the bulges were slight. When tbe mana was 
clearly shorter, however, the bulge was sharp, and 
occasionally, one or more vertical walls, rather than 
a curve, were present. 

Metates with undulating walls represent a 
relatively high percentage. While the variation was 
from 21 to 50 percent, undulations were recorded at 
all sites. 

Characteristics of the Trough 

As variation existed in the walls of the trough, 
variability was also recorded across the trough's 
grinding surface. The shape of the grinding surface 
was recorded at the six sites studied later in the 
project (Table 9.16). Additional variables were 
considered during the first session of analysis but 
were determined to be nonproductive due to 

• 

redundancy among other categories. The shape was • 
recorded as flat, slightly concave, or very concave. 
If the center of the grinding surface was 1 cm or less 
deeper than the edges, it was recorded as slightly 
concave. Greater than 1 cm deep was recorded as 
very concave. The point of measurement was at the 
juncture of tbe bottom with the beginning of the 
curve leading to the trough's wall, and nOI at the top 
of tbe curve on the wall. 

Those with either a flat or very concave 
grinding surface were rare; six of the former 
occurred at four sites and eight of the latter were 
found at three sites. Pueblo Alto (29SJ 389) yielded 
six of the eight metales with very concave grinding 
surfaces. The slightly concave surface was the most 
common. The higb percentage in the unknown 
category reflects the lack of sufficiently complete 
pieces necessary to monitor the variable. The 
concave shape results from the slight differential wear 
on the mana. It is likely that the mana would have 
to be a harder material to wear down a consistently 
flat grinding surface, but the Cbacoan manos and 
metales were from the same sandstone. 

Shape of (he Trough's Near-End 

The shape of the trough's near-end was also • 
recorded at the final six sites analyzed (Table 9.17). 



• 

• 
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Figure 9. 14. Example of an undulating trough wall: Trough metate (FS 433· 
09) from Pueblo Alto (29SJ 389), Other Structure 6. (5 cm 
scale) (NPS Chaco Archive Negative No. 14225). 

Figure 9.15. ExampleojundulQling trough walls: Trough metateJragment (FS 
4232) from Pueblo Alto (29SJ 389), wall clearing of Plaza 
Feature 4. (15 em scale) (NPS Chaco Archive Negative 
No.17955). 
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Figure 9. 16. Example of an undulating trough wall: Trough merale 
jTagmerlls jTam Pueblo Alia (29$.1 389). Right: FS 6766 from 
Room 143, Loyer I. Left: FS 5076from Plaza Grid 117, 
Layer 1. (15 em scale) (NPS Chaco Archive Negative No. 
236/4). 

Table 9.16. Characteristics oj the trough . 

Ch.n!I~t(:ri$li<,:s of the Trough 

Elu Bouom Slighll:l Concave Veo: Concave Unknown 

Sile No. No . • No. • No. • No. • 
29SJ 629 0.' 14 12.4 98 86.7 

2951389 0.3 28 '.0 6 1.7 317 90.1 

295J 390 2 33.3 4 66.7 

295J 391 I 6.3 6.3 14 87 .S 

19SJ 827 2 3 .1 20 30.S 43 66.2 

29S1633 .1 4.S ..1 4.S i 2.3 ..12 88.6 

Totals 6 67 • SIS 

• 

• 

T<><AI 

11 3 

352 

6 

16 

" ~ 
596 

• 
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Table 9. 1 7. Shape of the near-end of the 
crough. 

l'9rs:entage, 

Site No. Re<:u.n~lat U-Sh.~ Irre~lar 

295J 629 '4.2 85 .7 
19S1 389 '4.1 84.6 1.3 
2951 390 100.0 
2951 391 25.0 75.0 
295J 827 35.3 52.9 11 .8 

~2~l £jJJ ~211 JJ.J 

No. 

21 ,. 
4 

17 

1 

Three possibilities existed- rectangular, ·U· (i.e., 
horseshoe), or irregular. A rectangular end had 
square comers, while the "U" comers were rounded. 
Considering the mano's generally rectangular shape 
and the fact that they were locked into the same 
reciprocating motion by the trough's walls, the most 
frequently recorded variability should be rectangular. 
Such was tbe case at the two sites with the larger 
sample sizes; 29S} 629 and 29SJ 389 where 
rectangular comprised approximately 85 'percent. 
The small sample size accounts for the variation at 
the otber sites. 

It is not clear why the rectangular shape did 0 0 1 

occur in every case. When using a smaller mano to 
replace a worn out earlier one, perhaps the miller 
pulled the replacement sljghtly closer to herself and 
farther onto the near-end shelf. The replacement 
mana would be shorter, lighter, and less constrained 
by the trough's walls. Through time, this action 
would wear away more of the center of the near-end 
shelf and create the appearance of a U. The few that 
were recorded as -irregular- are even more 
perplexing. This area of the metate may have been 
subjected to secondary usc contemporaneously with 
its primary grinding function or used in another 
conte;tt after it ceased to be a metate. In either case, 
the additional use went undetected during the 
analysis. 

Assessment of the Amount of U .. e 

The assessment of the amount of use (Table 
9.18) was recorded, in spite of the initial assumption 
that most metates would be used until worn-out. 
Light use was considered to be a trough which was 
worn ooe-tb.ird of the way or less through the metate. 
Moderate use measured between one-third and two­
thirds and heavy use was greater than two--thirds. 
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One metate was recovered with no use, and a 
category of "pecked outline" was added . One 
essentially identical pecked outline metate was 
recovered from Salmon Ruin (Shelley 1980). As 
discussed in more detail in the following section, less 
than 10 metates actually had a hole worn through the 
trough . All of the remaining metates had a 
sufficiently thick trough to permit more grinding . An 
actual percentage of wear, determined by the ratio of 
trough depth to overall stone thickness, is included in 
the following discussion . Those results generally 
agree with the more broadly defined categories of lhis 
variable. 

The majority of metates were also the most 
wom-444 were worn more than two-thirds of the 
way through the stone. There are, however, si;t sites 
where the distribution between the medium and the 
heavy use is almost equivalent in numbers and 
percentage, but the small sample sire is a factor. 
Metates with wear between one-third and two-thirds 
of the total thickness occurred 273 times; many 
months, if not years, of grinding could have occurred 
on these stones. 

The most surprising category is represented by 
th~ 77 metates which were only tightly used , that is, 
YIlth less than one-third of the stone removed. Such 
metales were recovered from every site. Had they 
been recovered in a primary conte;tt, they would 
represent the grinding stone being used wben the site 
was abandoned but most were broken up and located 
in other than primary use contexts. The possibilities 
of destruction to prevent their use by enemies or 
breakage by the enemies themselves have been 
suggested but supporting evidence for such scenarios 
is lacking. 

A single unused metate was recovered during 
the project. Site 29SJ 389 produced one metate witb 
a rougbened surface but with no evidence of any 
grinding. An outline of an open-at-one-end trough 
had been pounded into tbe upper surface with 
hammerstones. Several were recorded with use 
depths of 0. 1 and 0.2 cm. 

Floor Wear 

As noted in the literature review, metates 
generalJy chaoged through time from a portable tool 
which could be moved around and even leaned 
against a wall when not needed, to a permanent 
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Table 9.18. Amount of use. 

Site No. 

295) 423 

29SJ 1659 
29SJ 628 
2951299 

2951724 
29S1 1360 
2951 629 

2951627 

295J 389 

295J 390 
2951391 

295J 827 

2951633 

Lisht«113) 

No. • 
1 33.3 
8 30.8 
6 17.1 
4 22.2 
2 11.7 

11 12.8 
11 6.3 
21 2.6 
2 33.3 
2 13.3 
8 \3.3 

2.7 

Table 9. 19. Floor wear. 

Site No. 

295J 423 

295) 1659 

295J 628 

2951299 

2951724 

295J 1360 

29SJ 629 

2951627 

2951389 

295J 390 

2951391 

295J 827 

295J 633 

Totals 

No. • 

38 33.6 

166 47.2 

.5 83.3 

5 31.3 

25 38.5 

.....ll 50.0 

261 

Bonom 

No . 

114 

6 

22 

--1.1 
212 

• 

50.4 

32.3 

37.05 

33.8 

29.05 

Medium (1/3·213) Heavy (>2/3) Pecked Outline 

No . 

2 
1 

12 
14 
7 

6 
23 
49 

109 
2 , 

27 

12 

• 
50.0 

33.3 
46 .1 
40.0 
38.9 

35.3 
26.7 
28.0 

34.11 
33.3 
60.0 
<15.0 
32.4 

No. 

2 50.0 
1 33 .3 
6 23.1 

IS 42.9 
7 38.9 
9 52.9 

52 60.5 
1] 5 65.7 
182 58.1 

2 33.3 
4 26.7 

25 4L1 
24 649 

No. • 

0.' 

Location of Floor Wear 

No. 

2 

-1 
3 

Edge 

• 

0.6 

2.' 

Both Bottom 
& Edge 

No . 

, 

, 
\3 

• 

2.6 

6.' 
4.6 

Untnown 

No. • 

18 15.9 

61 17.3 

16.7 

4 25 .0 

15 23. 1 

---1 18.2 

107 

To<aI 

11' 

3S2 
6 

16 

OJ 

~ ,,, 

polish on the surfaces which are in contact with tbe 
floor or with the supporting props because the stone 
moves with each grinding stroke. 

That melates were still considered to be portable 
tools even later in time is not only indicated by the 

• 

• 

fixture in a mealing bin. While it is generally 
assumed that melates were permanently set into adobe 
in mealing bins, the published literature concerning 
Chaco Canyon is frequently ambiguous. Occasional 
photographs in tbe archives show trough metates in 
bins which do not appear to be set in adobe (e,g., the 
only recorded bins at Chelro Ketl). Through 
repeated use, metates nol set in adobe develop a 

lack of mealing bins but occasionally by the metates • 
themselves. For example, one partial metate 



• 

• 

recovered from Room 3, Plaza Feature I at Pueblo 
Alto (FS No. 922) had a concavity 8.5 em long, 2 
em high, and 5 em deep chipped into tbe left lateral 
side at the near-end. This metale was very large with 
the near-end shelf measuring 18 em in width and the 
laleral shelves measuring 13 em wide. The stone 
itself was tabular and quite flat; therefore, tbe 
underside was in full contact with the floor. TIlls 
coocavity facilitated moving tbe metate by providing 
a location to slip the fingers in under the stone when 
lifting. 

Areas of polish, varying from 10 em in 
diameter to the full width of tbe stone and normally 
not associated with other wear patterns, were 
recorded as floor-wear (Table 9.19) . There were no 
cases where the entire bottom of tbe stone was 
polished; rather. raised areas and tbe portions toward 
the far end were the most commonly 
polished-although during the analysis it was 
eventually observed on all portions of the under 
surface. The largest amount (44 percent) indicated 
no polish, whereas 36 percent had polish on the 
underside. 

The unknown category (18 percent) represents 
areas of polish io conjunction with other wear. 
Apparent polish appeared in unlikely locations, such 
as cavities; or possible polish was disrupted by post· 
depositional processes. 

In several cases, each from 29SJ 629 and 29SJ 
389, an area of very high polish occurred on the 
underside. It was not only located on the upper 
portion of raised areas but also extended down their 
sides to the flatter portion of the underside. In ooe 
case, two raised areas, their sides, and the depression 
between them had this high degree of polish. In a 
number of cases, the lower far edge was botb 
polished to this high degree and actually rounded 
from whatever activity was being performed. This 
polish may be the result of a pliable material such as 
leather being worked repeatedly back and forth and 
which is capable of conforming to the contours of tbe 
rock. It seems unlikely that this high degree of 
polish is the result of floor wear because it conforms 
to the contours of the stone. Portions of these 
contours, that is. the sides and concavities, could not 
be in contact with the floor. It is possible that they 
would be in contact with an adobe mortar, but it is 

• 

unknown if slight movement against the bed of adobe 
could result in the high degree of polish exhibited on 
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some metates. For this reason, it is labled as bin 
wear (Table 9.20), but the mechanism which created 
it is unknown. 

This interpretation of polish resulting from bin 
wear is bolstered by the fact that identical wear was 
observed on the lateral edges of some metates , either 
alone or in combination with additional polisb on the 
bottom of the stone (fable 9.19). If one assumes that 
adobe is not as effective a bonding agent as concrete 
and that a metate set into adobe is not completely 
immobile and further, it moves sligbtly during each 
grinding stroke, eventually the lateral edges would 
also be polished. An extended grinding experiment 
may offer more insight. As recorded in the table, 
three metates had polish only on their edges, two at 
29SJ 389 and one at 29SJ 633; 13 were polished on 
the both tbe edges and underside. 

Mealing Bins 

While meating bins had been uncovered during 
most of the excavations throughout the canyon, the 
most frequent observation is thai they had been 
dismantled prehistorically, either due to a change in 
room function or to a reconstruction or replastering 
of the floor (e.g., Judd 1954: 133-135; 1959:4445 or 
the Chaco Project excavations) . In addition to Pueblo 
Bonito and Pueblo del Arroyo, mealing bins or 
possible mealing bins (usually only remnants) were 
excavated in a pithouse between Bc 50 and Bc 51 
(Kluckhobn and Reiter 1939), Room 19 at Bc 50, in 
two rooms at Be 51. in one room each at Bc 58 and 
Be 59 (Archive Number 205 1 and 2106). and in four 
rooms at Bc 362. Vivian and Mathews (1964:92) 
note that none were recovered from Kin K1etso 
(although slabs in the rubble of collapsed upper story 
rooms could have been from bins); one room in 
Chetro Ketl bad four bins; one set of mealing bins 
occurred at Be 192; five meali.ng bins were found at 
Be 362; and one occurred at Be 236. At 
Sbabik'esbcbee Village, Roberts (1929:14) recorded 
one rnetate in a "fairly large oval" floor depression. 
During Chaco Project excavations, bins andlor 
remnants such as the catchment basins were recorded 
al 29SJ 1360, 29SJ 627, 29SJ 629, 29SJ 389, and 
otbers. 

The number of bins ranged from one to 10 al 
Pueblo Bonito; with the possible exception of the 
room wilh 10, tbey were generally in living rooms 
rather than specialized grinding chambers. In 



Table 9 .20. Bin wear. 

1'Ie,r 

Site No. No. " 
2951 299 
2951 627 

29SJ 389 

2951 390 
29SJ 391 

7 

2.' 
O.S 

2.0 

16.6 

29SJ 827 1.5 

Table 9.21. Condition. 

Whole Ind 
.!.I.e!!!! 

Sit.eNo. No. • 
29$1 423 

2951 1659 

2951 628 3 10.0 

2951 299 6 16.7 

2951 724 

29S1 1360 6 35 .3 

29S1629 6 S.' 
2951 627 4 1.0 

29S) 3&9 2 0 .6 

29SJ 390 

29SJ 39 1 , 6.3 

29SJ 827 • 12 .3 

29S1 633 -

~ " 

f" 

No. • 
17 ••• 

Analytieilly 
Complete, 
Not UHbit 

No. • 
3 60.0 

33 .3 , 3.3 

3 ' .3 

2 11 .& 

3 2.1 

2 1.0 

" 3.2 

, 6.3 

3 4.6 

...l 2.3 

31 

W~, 

-"'- Central Fad!=B Ea[/£enter 

No. • No. • No. • No. • 

• 2.3 3 0.' • 2.3 0.3 

Condition 

Fragmenl, No 
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addition to their generally dismantled state, the 
excavators commented Dot only on the almost 
complete lack of slab rnetates in association with bins 
hut also on the almost complete lack of slab metates 
from the sites. The usual Southwestern 
generalization is that slab metates occurred in bins; 
whereas, in Chaco Canyon, trough metates were in 
the bins, 

Another difference between the prehistoric bins 
and bins recorded during the ethnographic present 
derives not from the bins directly but from the 
absence of rock with varying degrees of natural 
coarseness in Chaco Canyon. Ethnographers 
commented on the juxtaposition of such materials and 
the ease with which meal is passed down the line of 
increasingly fine metates so that the end result is very 
finely ground materiaL In Cbaco Canyon, the meal 
could have been as fmely ground, bul the technique 
would have been different and involved a 
combination of grinding surface pecking and extra 
effort on the part of the miller. 

• 

Mealing bins were found during the excavation 
f Rooms 103 and 110 at 29SJ 389; however, they 

had been dismantled by the room's occupants prior to 
replastering the floor. There were no bins used by 
the last occupants on the final floor in these two 
rooms. Room 103 bad three meating bins in the 
southwest comer and Room 110 bad six mealing bins 
across the south wan. Broken pieces of metates were 
used in portions of the bin construction in Room 103. 
An adobe remnant still in place also revealed the 
shape of the comer of one of the metales being beld 
in place. 

Condition 

Table 9.21 refers to the condition of the piece 
being analyzed; observations varied from whole and 
usable to a fragment from which no complete 
measurements could be obtained. Those coded as 
morphologically complete but unusable were broken 
into pieces, but a sufficient number of the pieces 
were recovered and matched together so that 
complete measurements could be determined. Pieces 
were matched not only from the same room but also 
from across the site (see the discussion and Table 
9.21 [Appendix 9.B]). The pieces which could 
provide only a few measurements, and even those 

~_elding no complete measurements were still useful. 
~any other attributes relevant to differing research 

Metales lOSS 

questions were retained and were recorded in the 
same manner as if the piece were not broken. 

Surprisingly few complete metates were found 
by the Chaco Project. A total of 36 whole and 
usable metates (4 percent of the number of items 
analyzed) were recovered from eight sites; five sites 
had none. Several of the individual site percentages 
were relatively high, although the small sample size 
issue is always germane. Complete metates were 
found at the following sites: I) two out of 352 pieces 
(0.6 percent) at 29S1 389, 2) four out of 208 pieces 
(1.9 percent) at 29SJ 627, and 3) six out of 113 
pieces (5.3 percent) at 29SJ 629. For whatever 
reasons, these unifonn rocks were too tempting a tar~ 
get for subsequent individuals, gener-dtions, or new~ 
comers. Rather than continuing to use an apparently 
functional grinding tool for its intended purpose, they 
were destroyed long before they were wom~out. 

The majority of the itelm analyzed were broken 
(n=854 or 96 percent). Of this number, 31 were 
considered analytically complete but unusable; all 
wbole measurements and otber attributes could be 
recorded. These metates were considered unusable 
because they were broken, not because they were 
worn-out. Examples of this category were recovered 
from almost every site; they were broken 
prehistorically but enougb pieces were found and 
matcbed together to provide a total analysis. 
Following destruction, some pieces were recycled 
into other tools or building material. 

The second greatest number of pieces analyzed 
were those for which no whole measurements were 
possible. A total of 320 pieces were clearly 
recognizable as roetate fragments but were 
sufficiently broken that no complete length , width, or 
thickness could be determined. Table 9.21 reflects 
differences between the analysts; the subdivisions and 
combination of whole measurements were added 
during the second half of the analysis. It is unJikely 
that the sites analyzed earlier would not have yielded 
fragments without at least one whole measurement, 
especially thickness. The table indicates that almost 
aU of the metates recovered were broken, but that an 
occasional piece represented a complete length or 
width and the thickness could be determined on many 
pieces (n=435). 

These were not the smallest fragments 
recovered, however. The smallest, generally hand~ 
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size fragments were tabulated separately because little 
information relevant to tbe overall study would be 
gained by computerizing the measurements, weight, 
or occasional observations. Summaries are provided 
in Appendix 9F. 

The Metate as a Multifunctional Tool 

The emphasis of discussions concerning metates 
is always heavily weighted toward their primary 
function of maize and other seed grinding. Many of 
the ChacoM trough metates, however. were also 
contempontlleously used for a variety of other 
purposes and were multifunctional tools. Their size, 
shape, and weight provided sufficient mass to absorb 
blows from pounding without destroying the metate. 
Additional surfaces were available for secondary 
tasks. The three shelves surrounding most trough 
metates-two lateral and Doe at the near-end closest 
to the miller-were sufficiently large to be used in 
other household tasks. Because metates were 
recycled into other tools and architectural elements 
following their metate use-life, the analyses of 
additional metate functions focused on those activities 
which co-occurred with tbe primary activity of 
grinding. The recycling of metates into other tool 
types following their destruction is discussed in the 
next section . 

In most cases, only one additional activity is 
indicated; in other instances, two or more activities 
were indicated, e.g., grinding hematite in one area 
and anvil wear in another. In sucb cases, an attempt 
was made to discern the primary and secondary 
activities. Location, size of the areas involved, and 
inteosity of the wear patterns were considered. When 
no distinction was apparent, an arbitrary decision was 
made. The importance of the obselVation is the 
multiple functions, not whicb one was the most 
important. 

As indicated in Tables 9.22, 9.23, 9.24, 9.25 
and 9.26, metates were multifimctional tools at all 13 
sites included in this analysis-even tbose with 
sample sizes as low as three and five. All temporal 
periods, pithouses, and surface rooms are 
represented. Up to four use areas were coded for the 
upper surface. the trough, and the right, left, and 
near-end shelves. The OOttom side was considered as 
a single area. While the greatest number of 
additional use areas in the overall sample was four 
(n=2), the usual was one (n=279); the use of two 

areas occurred 37 times and three were noted five 
times. 

For all sites, additional use varied from a low 
of 6.2 percent at 29SJ 827, to a high of 43.8 percent 
at 29SJ 391. The results at 29SJ 827 can be 
generally disregarded due to the relatively 
deteriorated nature of the previously excavated 
metates. They, along with the manos, hammer· 
stones. and other miscellaneous ground stone, were 
left at the site following the excavation and were on 
the ground exposed to the elements and shifting sand 
for several decades prior to this analysis. For tbose 
si tes with a sample size of 30 or more (excluding 
29SJ 827). the percentages range from 11.5 to 38.6 
of the total (Table 9.22). 

As expected. the location of additional use was 
most frequent on the shelves surrounding the kough. 
These surfaces were most accessible even on a 
portable stone which could be turned over. 
Secondary use of the trough occurred at most 
sites--combinations of upper and lower surfaces and 

• 

the trough were noled at 29S) 629. 29SJ 389, and. 
29SJ 633. No combinations were recorded for 29SJ 
390, 29S1 391, or 29SJ 827, and the combinations 
were not considered at the other sites. Even in the 
case of more-than-one-use-areas, only one activity 
was monitored, for example, anvil wear on two 
locations. If a second activity occurred, such as 
pecking in addition to anvil wear, tbe second was 
recorded separately (Table 9.23). 

Dense concentrations of hammen;tone peck 
marks occurred on the undersides in 16 cases (Figure 
9.12), .1 29SJ 628 (I), 29SJ 629 (6), 29SJ 389 (3), 
2981 391 (3), 29SJ 633 (2) , and 29SJ 827 (1). Such 
a concentration was also observed on the bottom of 
the round metate excavated from Una Vida and left 
at Chaco (Vivian 's FS No. 2209) . It is uncertain 
whether these were the result of additional activity, 
the beginnings of a trough which was abandoned i.n 
favor of the other side, or the residuals from initial 
metate manufacture. The latter is most plausible as 
the metate's maker attempted to remove unwanted 
projections so that the stone would lie flat. Other 
activity on the bottoms of the metates could have 
occurred following its use as a grinding implement; 
additional variables, such as the presence or absence 
of polish from the floor or a bin, were considered . 
In som~ cases, an arbitrary decision was made. 
concerrung contemporary or post-metate use. 
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Table 9.22. Number a/major secondary utilized sUrfaces. 

0 2 3 • 5 • 
Site No. No. • No. • No. • No. • No. • No. • No. • T""" 
2951 423 4 80.0 20.0 5 

29SJ 1659 2 66.7 33.3 3 

2951 628 " W.O " 36.1 3.3 30 

2951 299 22 61.1 12 33.3 2 5.' " 2951 724 19 86.4 3 13 .6 22 
2951 1360 12 70.6 5 29.4 17 
2951629 89 78.8 !3 11 .5 • 3.5 , 0.' • 5.3 113 

29SJ 621 lOS 5).9 7J 35.1 17 8.2 3 I.. 2 1.0 0.5 • I.. 208 

2951 389 203 57.7 '36 3&.6 " 3. ' 0.3 0.3 352 

2951390 4 66.7 2 33.3 • 
2951 391 7 43.8 7 43.8 2 12.5 " 2951827 W 92.3 • 6.2 1.5 " 2951 633 ...ll 70.5 ...!l! 22.7 -1 2.3 ~ ~ ~ .1 ' .5 jf 

Tot..J. 577 279 J7 5 2 " '17 

I 
-5: 
-.I 



Table 9.23. Location o/major secondary utilized surfaces. 
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Table 9.24. Major secondary utilization. 

Sile No. 

29SJ '23 
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Table 9 .25. Number of other utilized areas. 

Sile No. 

2951 423 

29S1 1659 

29SJ 6211 

2951299 

2951 724 

29SJ 1360 

29$1629 

2951 627 

2951 389 

2951390 

295J 391 

29SJ 827 
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o 
No. • 

.'5 100.0 

1 33.3 
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12 75 .0 
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, .• 
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" 
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1 3 

No. No. 
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, .• 
2 1.0 
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• Table 9.26. Characteristics % ther utilized areas. 

Type. of Other Ulilil:ed Ate .. 
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• 
No. 
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...1 4.5 

II 
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• 
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2951 633 

TOLlI , 

1 

3 

1 , 
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14 
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2 
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" 
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, 
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I 

3 

10 

2 
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, 

3 

2 

..1 
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21 006 

1 of22 

6 of 17 

9 of 113 

44 0(208 

250f352 

o of6 

4 of 16 

J of65 

3 of 44 

16 1280f917 
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Because the metate provided a convenient 
surface for other tasks (Table 9.24) (Figures 9.17, 
9.18, and 9.19), the major secondary use resulted 
from pounding, grinding, or gouging. The most 
common use was grinding/abrading (n=92), closely 
followed by pecking from hammerstones (0=87), and 
gouginglbatteringlhacking (0=84). Residual pigment 
was noted in 16 cases; hematite and occasionally 
limonite were expediently ground for use in 
decorations and paint. Anvil wear (Akins, this 
volume) was also l'l'COrded (Figures 9.20,9.21, and 
9.22). 

Variables 5-9 (Table 9.24) were recorded only 
for 29SJ 629, 29SJ 389, 29S1 390, 29SJ 391, 29SJ 
633 , and 29SJ 827. All were relatively rare. A 
single instance of an Mincised grooveM was noted; it 
was similar to those observed on shaft straighteners. 
The 29 cases of "ground/gouged" and the three of 
"passive abrader" were identical to wear patterns 
recorded on various anvils (Akins, this volume). As 
discussed previously, tbe 16 instances of 'con­
centrations of pecks on the bottom" probably resulted 
from the removal of projections on the bottom of the 
rock to allow the melate to rest flat. If so, they are 
more appropriately coosidered part of the metate 
manufacture and not a result of concurrent use. 

The three cases of "wide deep striations in tbe 
trough" (Figure 9.23), recorded at Pueblo Alto (29SJ 
389), are nol to be confused with the commonly 
observed fine striations on metates and manos 
resulting from the daily grind. Rather, these were 3 
to 5 mm wide, several-mm-deep parallel grooves. 
They were sufficiently parallel and unifonn that they 
resulted from a simultaneous activity rather tban from 
some sequentially undertaken task. 

In addition to the major secondary wear 
discussed above, there were 61 cases in which 
metates were used for what could be called tertiary 
wear (Table 9.25). Included within the 6 1 are 17 
instances of quaternary wear, that is, a fourth distinct 
activity occurring in another discrete location on the 
metate. All were considered cootemporary with the 
primary function of grinding. With respect to the 
tertiary and quaternary wear, there were 53 cases of 
using a single second area, five cases of using two 
areas, and three cases of using four areas. As seen 
in Table 9.26, these activities also resulted in 
battering, grinding, and gouging. These additional, 
hut less extensive tertiary activities were similar to 

the major secondary uses, except for two instances of 
burning. One metate each from 295J 627 and 29SJ 
629 was marked with a burned area, the 
characteristic red of burned sandstone, ItS if a small 
fire were started directly on the rock. The contexts 
of recovery did not suggest obvious post·use or post­
depositional burning. 

To summarize, grinding seed crops was tbe 
metale ' s primary aClivity and wbat gave tbem their 
final fonn. But metates were also multifunctional 
and were used at all sites as a platfonn for pounding, 
gouging, and other kinds of grinding. Up 10 four 
different activities were recorded on a single stone 
but the nonn was one additional use. In spite of the 
presence of other 1001 types, such as anvils, wear 
identical to tbat recorded on anvils was occasionally 
recorded on a metale. There are occasions when it 
is more eltpedient to use a tool at hand than to dig the 
correct one out of the tool leit. 

Metates were multifunctional tools with large 

• 

flat surfaces providing a convenient, readily 
accessible platform for completing household tasks, • 
in addition to grinding seeds. All surfaces were 
used, and an identical use was often found on several 
disparate areas of a surface. 

Additionally, the multifunctional component of 
a trough metate was largely lost as open-at-one-end 
styles were replaced by open-at-two-end forms and 
was certainly lost when slab metates became the 
norm. Open-at-two-end forms do not have the near­
end shelf and, at least in the few cases of the 
Chacoan assemblage, tbe lateral shelves are very 
narrow- in some cases, too narrow 10 permit use as 
a platform. Slab metates bave no shelves at aU; they 
are smaller, and they are usually permanently set into 
an adobe layer in a mealing bin , thereby precluding 
the use of the stone's bonom. While a limited 
amount of secondary battering or grinding could 
occur on the grinding surface of a slab metate, any 
extensive secondary use would destroy portions of the 
grinding surface which would then have to be 
repaired prior to the next grinding session. 

Due to the smaller stone size of the usual slab 
metate, when compared to the usual open-at-one-end 
variety, permanent placement in a bin was necessary. 
The smaller size and correspondingly smaller weight 
made slab metates less stable and more easily shifted • 
by each stroke of the mano. A constantly shifting 
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Figure 9. 17. Trough metale fragment (FS 530-06) with concentration of 
pecks recovered from Pueblo Alto (29SJ 389), Other Structure 
7. (5 em scale) (NPS Chaco Archive NegaliYe No. 14222). 

Figure 9.18. Trough metate with concentration of peck marks. From Pueblo 
Alto (29SJ 389), Plaza I, Grid 35. (5 em scale) (NPS Chaco 
Archive Negative No. 14219). 
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Figure 9. 19. Trough me/ate fragment (FS 1138) with peck marks in 
trough. From Pueblo Alto (29SJ 389), Room 103, Test Pit 
5, 9 em above jloor. (5 em scale) (NPS Chaco Archive 
Negative No. 14221). 

Figure 9.20. Trough metate fragment (433-07) showing where bottom was 
used extensively as an anvil. From Pueblo Alto (29SJ 389), 
Other Structure 6. (5 em scale) (NPS Chaco Archive Negative 
No. 14214). 

• 

• 

• 
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Figure 9.21. Trough metale fragment ~'ith evidence of anvil wear. From 
Pueblo Alto (29SJ 389), Room 147, Test Trench I, Layer 7. 
(15 em scale) (NPS Chaco Archive Negative No. 23609), 

Frgure 9.22. Trough metate/ragment (FS 1150) ilIustrallng a shelfused as an 
anvil, From Pueblo Aim (29SJ 389), Room 103, Test Pit 7, lAyer 
], (5 em scale) (NPS Chaco Archive Negative No. 14213). 



1064 Chaco Artifacts 

Figure 9.23. Trough metate fragment (FS 4177-02) with deep striations. 
From Pueblo Alto (29SJ 389), Plaza 1, Grid 155. (5 em scale) 
(NPS Chaco Archive Negative No. 15203). 

metate would be a distraction and would cause 
frequent interruptions as the miller paused to 
reposition it. The larger and much heavier trough 
rnetates had sufficient weight and volume to remain 
stable during use and to absorb blows wilhaUi 
breaking during secondary use. 

Trough and Slab Metates 

As previously indicated, one of the underlying 
causes of tbe cbange in metate morphology was tbe 
association of the cbange in the races of maize with 
the change from trough to slab metates. The metate's 
primary function was to grind maize and seeds. The 
transition from basin to trough mefate occurs within 
tbe context of the increasing dependence on 
agricuJture and the change from grinding wild seeds 
to grinding cultivated maize. More ground material 
is produced per unit of tbe latter than is produced 
from the fonner. 

of grinding. The kernels of the later varieties were 
sofler and easier to grind than the earlier "flint" 
variety. The literature suggests that the slab metate 
was a response to the softer kernels because the walls 
of the trough metate were required to constrain the 
pieces of the flint com as it was initially pulverized. 
The softer variety did not shaller with the same 
velocity. 

Slab metates essentially co-occur with mealing 
bins. While the waUs of the mealing bins would also 
serve to constrain flying pieces of kernels, as the 
walls of trough metates are alleged to do. this 
possibility has generally been overlooked. Because 
there were almost no slab metates and trough metates 
were eJttensively used in Mealing bins, the issue is 
moot in Chaco Canyon. 

• 

• 

Metates were basic to the adaptation and were 
an indispensible and functional tool required to 
prepare daily meals. Several different races of maize 
were ostensibly relied upon through time; later 
varieties had larger cobs with more rows of larger 
kernels and therefore produced more volume per unit 

Unfortunately, the archeological record of the 
sites selected by the Chaco Project did not yield 
metates in primary conteJtt, and the amounts of com 
recovered were relatively low. The result is that the 
relationship of the metate's morphology and the race 
of com. cannot be addressed. There is, bowever, an 
additional reason why the issue cannot be addressed 
at this time and certainly not in the manner in which • 
it was originally conceived. 



• 

• 
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Mollie S. Toll (personal communication 1996) 
indicated that recent analysts have been unable to 
replicate the resulb of Hugh Cutler (the primary 
proponent of the differing races of maize) with their 
own data, and his distinctions have not withstood the 
test of time. 1be issue is not clear cut and apparently 
cannot be resolved deftnitively without molecular 
marker analysis and DNA-based genetic studies. 
Some results may be available within a few years. 
One drawback to the DNA study is that unburned 
material is required, limiting the results to a few 
archeological settings. 

Toll indicated tbat relatively few kernels have 
been recovered from Cbaco Canyon; therefore, even 
such basic information as a predominance of flint or 
flour maize (if that distinction is even real) is 
essentially unknown. Eight- , teo-, and twelve-row 
com cobs have heen recovered from sites in Chaco 
Canyon but their actual distribution has never been 
systematically studied. Some 12-row cobs have been 
recovered from greathouse sites, and it is Toll's 
impression that the to-row cobs may be restricted to 
sites from one temporal period, but more study is 
required. 

Questions which could be addressed include the 
spatial and temporal distribution of the morphological 
types, genetic markers and the issue of com races 
with differing physical chaT1lCteristics, and attempts to 
discern where they were grown. Were Chacoan 
farmers growing everything locally or were certain 
"types" of com grown elsewhere and brought into the 
central canyon? Areas peripheral to Chaco Canyon 
averaged higber annual precipitation, were more 
stable, less stressed, and more predictable (Schelberg 
1982). It would also be productive to include the 
effects of environmental factors such as precipitation 
and length of growing season in such a study because 
they alter the size of cobs and kernels. 

A component of such a study should include the 
cbanges in the grinding characteristics of different 
types of maize after each have been placed in storage 
and allowed to dry oul. The length of time in storage 
should be varied. Recently harvested flour com 
grinds relatively easily, but how much more difficult 
is grinding after drying out? The duration for which 
maize maintains its nutritionaJ value should also be 
ascertained, 

Currently, the most that can be said in tms 
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regard is that the com being ground in Chaco Canyon 
was best suited to the characteristics of an open-at­
one-end trough metate; open-at-botb-ends trough 
metates and slab metates were rare, hut DOt unknown, 
a nd not all were from late sites. Through time, 
mealing bins evolved into more formal structures 
made of sandstone slabs and adobe. Nevertheless, 
trough meta1es continued to be used and were simply 
placed in the bins. Sometimes, they were immo­
bilized in a bed of adobe in the bin; other times, they 
were not permanently fixed in the bins. 

Metates-The End 

The majority of the metates recovered during 
the Chaco Project were broken. In a few instances, 
sufficient pieces were recovered so that complete 
measurements could be determined; however, 
fragments of varying sizes were the nann. A 
reasonable initial assumption is tbat metate 
manufacture was sufficiently laborious that the millers 
would keep them until they were wom~ut. To make 
a new ooe required procuring the stone; roughing out 
a blank; finishing it by pounding, flaking, pecking, 
and occasionally grinding; and tina1ly starting a 
trough, After this process, it seems likely that it 
would be used until it was worn-out before recycling 
it into other tools and architectural elements, An 
exception are those metates reported to have been 
-killed" by pounding a ho le througb the trough to 
render them unusable. 

Interest in this is!>'Ue led to recording the 
variahles intended to monitor reasons for metate 
disposal andlor recycling, Surprisingly, few of the 
Chacoan metates were either worn out or killed. 
Most appear to have bad years of use left in them at 
the time of their destruction. Fragments were 
recycled into a variety of tool types such as manos, 
anvils, hammcrstones, paint palettes, or abraders; or 
they became architectural elements such as building 
stones, a vent shaft collar, fire dogs, post sbims, a 
slab-lined tirepil, a step, a slab cover, o r a base for 
a mealing bin catchment basin. Given that melates 
were already shaped, generally thin and unifo rm, 
they were ideal for recycling. Why this occurred so 
frequently prior to wearing out is curious. 

Table 9.27 reports a use index: depth of the 
trough divided by the total thickness of the stone. As 
indicated, the greatest percentage of use at the sites 
was between 50 percent and 79 percent or, 
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alternatively, between 20 percent and 50 percent of 
the stone remained unused. The range was from no 
use to 100 percent worn-out. No use was represented 
by one blank. that is, fully prepared with a pecked 
but not ground trough (recovered from 295J 389). A 
similarly pecked, but not ground. trough roetate was 
recovered from the Salmon Ruin (Shelley 1980). 
Only four worn-out cases with boles in the trough 
were recorded from three of the sites. 29SJ 299, 29SJ 
423, and 29SJ 389. Six metates were recorded with 
kill holes---one each from 29SJ 423. 2951 1659, 2951 
1360, and 2951 389 (Figure 9.24), and two at 2951 
390. Holes caused by wear were differentiated from 
kill holes by virtue of the accompanying impact 
blows and gouge marks associated with the laller and 
the fact that several centimeters of trough thickness 
remained. 

While nol discussed in detail, the thinnest part 
of the trough was also measured and recorded. Due 
10 the irregularities in the bottom of a roetate, using 
the total thickness of the slone would be deceiving i f 
one were aHempting to detennine a metate' s actual 

use·life in years. The irregularities were often 
approltimately several centimeters less than the total, 
or maJtimum thickness. This effectively reduces the 
use·life of a metate-a hole would occur more 
quickly than if the stone were a uniform thickness. 
Using this number to determine the index of wear 
would increase the percentage of wear in some cases, 
hut does not change the number actually worn-out. 

The elttent to which this could have been a 
concern to the millers is unknown. The decreasing 
thickness of the trough could be monitored on a 
portable stone but not on one permanently fixed into 
a bin. Nevertheless, only four metates were actually 
worn-out; therefore, a metale's use·life was not an 
issue of concern during the occupation of Chaco 
Canyon. This lack of coocern for possible longevity 
was also apparent from anotber perspective. Several 
trougb metates from 295J 389 were manufactured on 
extraordinarily thin rocks. One of the thinnest was a 
very bard gray piece only 3 em thick (from Room 
103). The trough was halfway tbrough, or 1.5 em 
deep (Figure 9.10). The thinnest was a fragment 

Figure 9.24. Trough metate (FS !I()(M6) with Idll hole. From Pueblo Alto (29SJ 
389). Plaza Feature 1. (5 em scale) (NPS Chaco Archive Negative 
No. 14199). 

• 

• 

• 
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Table 9.27. Percentojmetale used. 

Percent Used 

.Q:2- 10-19 20-29 30-39 4().49 50-59 '0-69 70-79 80-89 90-99 ----1.!!!! 

Site No. No. • No . • No. • No. • No . • No. • No. • No. • No. • No. • No. • To'" 

29SJ 299 2 '.8 3 8.8 , 14.7 • 11.8 8 23.' , 17.6 • 11.8 2.9 I 2.9 34 

29S1423 25.0 25.0 2 50.0 • 
2951627 2 1.3 10 '.7 10 '.7 9 '.0 27 18.0 39 26.0 27 18.0 22 14.7 • 2.7 ISO 

29SJ 628 3 12.5 • 16.7 2 8.3 2 8.3 • 16.7 2 8.3 , 25.0 ' .2 24 

295J 724 2 22.2 11.1 2 22.2 3 33.3 I 11.1 9 

2951 1360 7.1 7.1 2 14.3 3 21.4 3 21.4 2 14.3 2 14.3 14 

2951 1659 33.3 33.3 33.3 3 

295) 629 I.S 2 3.0 • '.1 8 12.0 II 16 .7 17 25 .8 IS 22.7 8 12.1 66 

2951 389 0.3 2 0.7 10 3.3 28 9.3 24 7.9 71 235 71 23 .' 57 18.9 32 10.6 , 1.7 0.3 302 

29SJ 390 20.0 I 20.0 I. 20.0 10.0 I 20.0 , 
295J 391 7.7 I 7.7 • 30.8 3 23. 1 2 IS.4 2 15.4 13 
295J 633 , 13.9 2 ,., 10 27.8 , 16 .7 8 22.2 , 13.9 " 29SJ 827 ~ ..i 7.0 2. '.3 2. '.3 ~ 14.0 --1! 19.3 ...!l 21.1 ...!l 21.1 ..i 7.0 ~ ~ ...ll 
Totals 2 IS " " " III 16. III 19 9 • 717 

I 
-2l 
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from the wall clearing of Circular Structure 2 in the 
southeast comer of the plaza; it was 2 em thick 
(Figure 9.25). 

Eltpedieot behavior is one of the few observable 
reasons thai the metates were broken up. Such 
behavior by a few families occurred at a temporally 
later site such as 29SJ 633. Many fragments were on 
the surface and limited excavations recovered pieces 
used in wall construction; most of those on the 
surface were from fallen walls. The site's occupants 
scrounged metates from other nearby abandoned sites 
in and around Marcia's Rincon and broke them into 
convenient building stones. Expedient behavior 
involving tbe use of metates during construction 
episodes at Pueblo Alto was noted at several 
locations, including coru.1ruction of such large entities 
as Kiva 15, Plaza Feature I, and several of the Other 
Structures in the main plaza. or smaller more 
personal facilities such as mealing bins in Room 103, 
and a firepit in Room 147. 

During the analysis, the metate fragments were 
analyzed to the fullest extent possible; usually at least 
one complete measurement (length, width, thickness, 
etc.) was possible, as were observations of 
manufacture, and secondary use. Because metate 
morphology is distinctive, pieces of all sizes were 
recognized. The smallest pieces were so incomplete, 
however, that they were simply counted, weighed, 
and measured, but not included in the computerized 
inventory. 

Following the destruction of a metate, some 
portions were simply discarded and otbers were 
remanufactured. Metate recycling look two major 
forms: use as other tools and use as architectuml 
elements (Figure 9.26; and Appendix B). These will 
be discussed in tum. Overall, the number of tools 
made from broken melate pieces was a respectable 
percentage of the total recovered (remember that if 
two or more pieces could be joined into one larger 
piece, these were analyzed as a single piece). The 
total, 273 pieces recycled into new tools and 
architectural elements, represented 29.8 percent of 
the pieces analyzed (Table 9.28). There were 239 
individual tools, 25 mUltipurpose tools. and the use­
wear of six could not be determined. Essentially all 
categories of the large tool component of the Cbacoan 
tool kit were represented. At least one such item was 
recovered from each site. 

These tools included palettes, anvils, fire dogs, 
a mano, crusher/choppers, hammerstones, active 
abraders, numerous passive abraders, and several 
tools which combined two of these functions. Rare 
forms included the edge of one fragment from 2981 
633, whicb resembled a modem crosscut saw blade 
due to the manner of its flaking, and another which 
was recorded as a Nnotch- from 298J 389. This 
notch is identical to tbose from the European Upper 
Paleolithic except that it is sandstone rather than a 
silicious material. One piece became a mana at 29SJ 
629; two pieces became post shims, one each at 29SJ 
627 and 295J 629; and two drill bases (platforms 
with boles drilled into them) were found, one each at 
29SJ 627 and 29SJ 389. A barely utilized melate, 
broken and reused as a slab cover, is illustrated in 
Figure 9.27. 

Disposition 

This variable monitored the end of the 
Chacoan's active use of the metates on a day-la-day 
basis (fable 9.29). As was often the case, the initial 
assumption that most would be worn out from 
intensive use was not confirmed; in fact, almost none 
were worn-out (only two at 29$1 629 and one at 2951 
389). Two metates at 295J 389 and two at 295J 390 
had been killed. The category of "not obvious" was 
used to record those which were whole and 
apparently usable. These had no breaks or cmcks, 
bad many centimeters of thickness remaining in the 
trough, and some of the troughs showed little use 
following their final sharpening. Perhaps these were 
the last melates in use at the time of final 
abandonment and they were not subsequently 
scavenged. 

The largest number of metates, from 50 percent 
to 70 percent, had been broken. The breaks ranged 
from simply broken in half, usually along the long 
axis, to smashed into numerous pieces. Because none 
of the broken metates were recovered in a primary 
context, failure during use or sharpening cannot be 
detennined, although some must have failed because 
their trough fragments were thin. While it is easy to 
recognize a metate fragment, the piece in band may 
not be the one tbat failed. When a metate can no 
longer be used for its primary purpose because it is 
shaped, reguJar, smooth and conveniently located, it 
is efficient to break it up for use as another tool or 
building slone. Approximately 10 percent of the 

• 

• 

• 
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A 

B 

Figure 9.25. Thinnest (2.0 an total thickness) trough metatefragment (FS 431-02) 
recorded during analysis. A and B) from Pueblo Alto (29SJ 389), 
Other Srruaure 2. (5 em scale) (NPS Chaco Archive Negative Nos. 
14052 and 14053). 
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Figure 9.26. Trough metate used in construction of panition wall in Room 
103 oj Pueblo Alto (29SJ 389), (/5 em scale) (NPS Chaco 
Archive Negative No. 17953). 

Figure 9.27. Barely used trough metate (FS 434) that functioned as a slab 
cover-trough side up. From Pueblo Alto (29SJ 389), Other 
Structure 6. (5 em scale) (NPS Chaco Archive Negative No. 
14201). 

• 

• 

• 
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Table 9.28. Other anifact type. 

Other Artifact TyPe 

A~tive Vent Shaft 
NOM Palette Anvil Fi""dog Crusher HBmmerstQRe Abrader M.oo Collar 

She No. No. % No. % No. • No. % No. • No. • No. • No. • No . • 
29SJ 423 4 80.0 20.0 

2951 1659 33.3 33.3 

295J 628 18 W .O 2 6.7 3 10.0 3.3 3.3 3.3 

295J 299 22 6 1.1 3 8.3 3 8.3 2.8 2 5.6 

2951 724 18 81.8 2 ' .1 4.5 4.5 

2951 1360 13 76.5 2 11.8 

2951629 79 69.9 0.' 2 1.8 21 18.6 2 1.8 2 1.8 0.' 
2951627 109 52.4 3 1.4 28 13 .5 8 3.8 29 13.9 4 I.. 3 1.4 0.5 

295J 389 262 74.6 0.3 18 5.1 31 '.1 7 2.0 

29SJ 390 5 83.3 

2951 391 6 37.6 I 6.3 6.3 6.3 6 .3 

2951827 55 84 .6 2 3. 1 4 6.2 

29SJ 633 -1l 72.7 ...! 2.3 .... 4.5 - .... 4.5 

Totals 623 II 64 13 92 7 15 

::: 
" or 
!> 
~ 
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Table 9 .28. (continued) a. 

;1' 
0 

Other Artiflet Type 
,. 

Po. Plllsi ... e Mealin, Metale Bin Anvil! Anvil! AnvilfAc tive 
Sbi!!J Abrade[ Saw Edge Drill Bftle liIin Ba~~ Const[!!ction Crusher Fircdo& 6,bradcr 

Site No. No. % No. % No. • No. % No. • No. • No. • No. • No • • 
29SJ 423 

2951 1659 33.3 

29SJ 6"28 

29SJ 299 2.' 2 .' 2.8 

2951 n 4 

295J 1360 2 11.8 

29SJ 629 0.9 

29SJ 627 0.' 0.' 0.' " 1.2 • ... 0.' 
29SJ 389 " ••• 0.' 0.' 0.' 0.' 7 2.0 

29SJ 390 16.7 

29S1391 • 13.3 
29SJ 827 , 7.7 U 

29SJ 633 ~ ..§. 13 .6 ~ 2.' ~ ~ ~ 

Tota!' 2 33 2 18 • IJ 

• • • 
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Table 9.28. (continued) 

Other Artifaet Type 

'''b Crushed Crulhed Firepit 
~ No"h Active Abrader Ma@ Step Bllilding Sto~ Liner Unknown 

Site No. No. % No. • No . • No. • No. • No. % No. • No. % T",,[ 

295J 423 , 
29SJ 1659 3 

29SJ 628 3.3 3.3 2 '.7 30 
29S} 299 2.' 2.' 36 
295J 724 22 

295J 1360 17 

2951 629 0.' 3 2.7 113 
2951 627 207 
2951389 3 0.' 0.3 2 0.' 0.3 0.3 354 
2951 390 • 
29SJ 391 3 18 .8 16 

295J 327 J.S .. 
2951 633 ~ ~ ~ ~ Many ~ ..M 
Totals J 3 2 5+ , ,,, 

I 
~ 

S 
Co> 
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Table 9.29. Disposition by site. 

Si~ No. Worn-out Killed Construction 

295J 629 1.8 11 .5 
29SJ 389 0.3 0.' 10.0 
295J 390 33 .3 
2951391 25.0 
295) 827 9.2 
2951633 2.3 

metates at sites 29SJ 629, 29SJ 389, and 29SJ 827 
(sites with a large sample size--Table 9.29) were 
reused in construction, in walls, firepits, mealing 
bins, post shims, etc. Approximately 25 percent of 
the metate fragments from each of the six sites (large 
and small sample sizes-Table 9.29) had been reused 
as other tools (see discussion above fo r details). 

Normally, only some of the pieces of the 
prehistorically broken metates were recovered. The 
exceptions were the two or three broken in half. 
Appendix B presents the results of the metale match 
study which was an effort 10 fit pieces of metales 
back together . In all but one case, the fragments 
locked together Like the pieces of a puzzle. This was 
done to gain a bener understanding of the number of 
individual metate8 at a site and to trace tbe divergent 
paths taken by the individual pieces following the 
metate's destruction. Approximately 10 percent of 
the total number of fragments from a site fit together. 
The reuse of the tools by both the site's inhabitants 
and those from other nearby sites rendered any 
attempt to determine a total number of metates as 
pointless; however, the detailed provenience 
recording system of the Cbaco Project permitted 
tracing frag ments through the site. As recorded in 
Appendix B, pieces of tbe same metate were 
recovered from a pithouse and a room, a kiva and a 
room, features within a room, and between rooms. 
Following all use and reuse of a metate, tbe pieces 
were entered into the arcbeological record. 

Conclusions 

As with any analytical undertaking, some 
propositions were clearly confirmed and others were 
less SO; some of the recorded variables were less 
useful than otbers and several-sucb as encrustation 
or angle of tbe trough-were abandoned long before 
the analysis was complete. The assemblage was 

Pcn:cntalil:el 

Not Obvioul Broken Reused Numb.:r 

5.3 56.6 24 .9 113 

0.' 63.5 25. 1 351 
50.0 16.7 • 

' .2 43 .7 25 .0 I' 
9.2 67.7 13 .8 65 
2.3 70.4 25.0 44 

marked by a low number of whole metates and the 
lack of rnetates in their primary context. Metates 
were multifunctional tools, not only maize-grinding 
tools. Effort was put into their manufacture; random 
stones were not simply collected and used without 
modificat ion. Manufacturing techniques included 
pecking, abrading, and flaking. The most readily 
avai lable stone was not the most frequently used. 
When it could be observed, relatively few had been 
wom~ut; their end came as a result of being broken 
fo r other uses. Most were broken prehistorically, 
witb the pieces being recycled into other tools and 
a, .:-nitectural elements. Very few had kill holes. 

The Chaco Project recovered neither metates in 
mealing hins nor intact bins. No Utah-type metates, 
no decorated metates, no extraordinarily large or 
miniature metates, and no graded series of stones 
with differing degrees of coarseness or any other 
material than sandstone were found. 

It is clear that open-at-Qne-end trough metates 
were the grinding tool of overwhelming choice; 
trough metates open-at-both-ends and slab metates 
were statistically invisible. Many of the latter were 
recovered at the temporally latest sites or late 
reoccupations of earlier sites. 

It is also clear that the argument of increasing 
surface grinding area, and the presumed associated 
increase in grinding efficiency, must be reconsidered. 
There was not, in all areas of the Southwest, a 
unifonn lineal progression through time from basin to 
trough to slab metates; nor is there necessarily a 
continuous increase in grinding surface area from 
trough to slab forms. The sequence is a useful 
heuristic device but strict adherence masks regional 
variability and hinders consideration of the underlying 
causes of tbe changes in the basic metate's shape. 
Multiple causal variables were Wldoubtedly involved, 

• 

• 

• 
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including the number of individuals participating in 
the procuring and manufacturing processes, the 
number of persons being provided for, and the 
characteristics of the material being ground. 

One of the propositions originally considered 
was that the change from trougb to slab metates 
resulted from the introduction of different races of 
maize with differing characteristics, such as hardness 
of the kernels, the volume of material within each 
kernel, and perhaps, changes in the grinding process, 
such as soaking tbe kernels prior to grinding. Two 
very real problems prevented any definitive testing of 
the proposition. The first was the simple problem of 
the archeological record in Chaco Canyon. The 
cootinuous use, reuse, and changing use of the sites 
and portions of the sites precluded tbe recovery of 
relevant material in their primary contexts. In many 
cases, only portions of metates were recovered in 
secondary or even tertiary contexts. A related 
archeological issue was the general lack of 
presetvation of maize and certainly a lack of 
sufficient quantities of maize from various temporal 
periods to make even inferential statements. 

The second problem is that the entire issue of 
identifying different races of maize is under 
investigation. The conventional wisdom has Dot been 
substantiated. The requisite DNA testing is only now 
being developed but may require unburned or 
uncharred kernels; therefore, it may be applicable 
only in a limited set of circumstances. 

It is also necessary to include environmental 
factors because they playa role in the development of 
kernel and cob size. Size is directly related 10 the 
volume of material produced per unit (cobs or 
kernels), and the volume required is related to the 
number of persons being fed. Until more accurate 
tests are devised and several relatively undisturbed 
sites are excavated, or the issue is examined on a 
pan-Southwestern basis, thereby increasing the 
sample sizes, the question of causality remains 
moot-at least for Chaco Canyon. Again. more than 
one cause was in effect, and the results from one 
Southwestern location may be less relevant for 
another. 

The portion of the study which considered the 
metate as a multifunctional tool produced more 
encouraging results. In addition to its primary 
pwpose as a grinding platform, the open-at-one-end 
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trough metates provided simultaneous multiple 
surfaces for battering, bashing, cutting, grinding, and 
pecking. Metates from all sites and all time periods 
were so used. Presumably. much of this additional 
use was expedient behavior because no unique use­
wear was detected. For example, anvil wear or paint 
grinding occurred on metates; at the same time, 
however, tools specifically classified as only anvils 
or paint palettes occurred at tbe same sites. 

As the surrounding lateral and near-end shelves 
disappeared during the transition from trougb to slab 
metate, this element of muJtifunctionality was also 
lost because the majority of secondary and tertiary 
use occurred on the shelves. Secondary use was 
curtailed 00 open-at-two-end trough metates, not on1y 
due to the loss of the near·end shelf. but also due to 
the generally narrow lateral shelves which accompany 
this form. The open-at-both-ends (and slab) metates 
were manufactured on smaller stones and tbe lateral 
shelves were on1y a few centimeters wide; whereas, 
lateral shelves varying between to and 20 cm wide 
were common OIl the open·at-one-end form at si tes in 
Chaco Canyon. 

Another use surface was lost when metates were 
permanently fixed in mealing bins and the bottom of 
the rock was no longer available. Contrary to 
conventional wisdom. trougb metates were routinely 
used in mealing bins in all sites in Chaco Canyon; 
some were permanently fixed in place with adobe 
mortar and otbers were loose. One concom.itant of 
permanently setting metales in phlce is that the stone 
can be smaller. Larger stones are needed for 
impermanently placed metates in order to absorb the 
force and motion resulting from the grinding. 
Smaller stones are easier for a single individual to 
handle, but if that smaller stone is used as a slab 
metate set permanently into a bin, the multifunctional 
aspect is generally lost, unless one wishes to damage 
the grinding surface. 

At some time, the metates ceased to be used in 
their primary capacity of grinding. They were 
broken up and the pieces were often recycled into 
other tools and uses. As most were neither worn-out 
nor killed, there is no clear basis for making 
statements concerning their treatment. It would seem 
that the efforts which went into their procurement, 
transport, and manufaeture would guarantee their use 
until they broke during resharpening or a hole was 
worn through the bottom of the trough. BUI such 
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was not the case. Their generally tabular form. 
regular shape, and paraUel lines apparently made 
them attractive targets for expediently breaking them 
and using the pieces in other capacities. 

Concerning recycling as tools, fragments were 
found to have been reused as anvils, palettes, 
crushers, bammerstones, manos, active and passive 
abraders, drill bases, firedogs, and olbers. Frag­
ments were also reused as architectural elements, 
including ashIars, in the main walls of rooms and 
kivas and later in walls used to subdivide a room, as 
a vent shaft collar and vent shaft ashlars, as post 
shims, components of mealing bins and wall niches, 
slab covers for pits, firepils, and as steps. 

This recycling occurred within and between 
sites. The within site movement of the pieces was 
tracked by the metate matching study which fil pieces 
back together. Pieces recovered from within a single 
provenience, such as a room, were matcbed, as were 
pieces between a room and a later kiva set into it, 
and from different rooms across the site. The 
between site recycling is inferential and based on tbe 
large number of mefate fragments used in the wall 
construction at a temporally late site wbose occupants 
scrounged metates from other abandoned nearby 
sites. 

Similar styles of metales were recovered from 
the small-house and greathouse sites. All metates 
were open-at"ne-end but thin and thick; gray and tan 
fonDS with varying degrees of manufacturing effort 
were also ubiquituous. No single category of form or 
any other variable eonsidered during the analysis was 
found exclusively at one site or at one category of 
site (e.g., at greathouses). The largest were 
recovered during other excavations at the greathouse 
sites of Pueblo Bonito and Una Vida. There were 
some differences in percentages in certain categories. 
For example, more thin metates with shelves wider 
than 10 em and made from the hard gray sandstone 
were found at Pueblo Alto than at the small-house 
sites. This could be a result , however, of the closer 
proximity of Pueblo Alto to the source of the stone as 
it could be from any other factor. 

As euration costs increase and space decreases, 
metales are a likely candidate for disposal in the 
field. The results of trus study suggest that a wealth 
of information can be ascertained from such a basic 

• 

item as a metate if they are analyzed as a 
multifunctional tool. Their change in morphology is • 
!W 0terestmg problem requiring considered analysis. 
Several causes were at work. Whether or not they 
will be detcnnined depends in large part on the extent 
to which analysts keep an open mind and pursue the 
answers. 

• 
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Appendix 9A 

Review of Published Literature 

Chaco Canyon Sites 

All available literature (published and 
unpublished reports, notes, and photographs) was 
reviewed in order to determine the numbers and 
kinds of metates recovered during prior excavations 
in Chaco Canyon. Observations were recorded on 
metates left at excavated sites and elsewhere in the 
canyon. 

Shabik'eshchee Village Basketmaker m; 29SJ 1659 
(Roberts 1929) 

-The metates were all of the same general type 
and quite characteristic in form- (Roberts 1929: 1.32). 
Fortunately, Roberts included a photograph and a 
brief discussion of metates in general; further, several 
of his observations are useful. One observation was 
that the stones were conveniently sized and shaped 
and could be used with little alteration. Except for 
tbe tTough, they were unmodified; those illustrated 
bear witness. A number of them were worn-out and 
at least some were in the two trash mounds; however, 
he gave no actual numbers (nor did he indicate the 
toral number of me1ates recovered). Reuse of 
metates (most of which were worn-out) consisted of 
incorporation into the slab linings of the excavated 
walls of the houses (House K and others); they were 
used in the construction of bins (House F-I) and one 
was perhaps a step in the antechamber of House F-I. 

As was usual for this lime period, most of the 
metates were portable and were set up on several 
small stones when needed. 1bere was one interesting 
exception, however. In House A, a metate was 
located in an oval depression in the floor (he did not 
indicate whether or not it was set in adobe) . He 
suggested that the small depression next to the metate 
held the mana. House B bad a similar, but empty, 
pit. Houses D and X had metates sel up for use in 
the bins in the southern portion of the houses; those 
in House X had their respective manos with them. 

HaIr House Basketmaker Ill, Bc 244, Bc 273; 29SJ 
1657 (Adams 1951) 

This pithouse was exposed by Cbaco Wash 
erosion and a portion of it was destroyed prior to 
excavation. It was dated between A.D. 700 and 740 
(Adams 1951:289). The most prominent stone 
artifacts on the floor were three open-at-one-end 
trough metates, one of which was in its position of 
use (supported by three small piles of slabs). The 
other two were propped against the wall of the house. 
There were also three manos and a hammerstone. 
Also recovered from the floor fill (or near floor fill) 
were four hammerstones, two manos, a trough metate 
fragment, and a grinding stone (Adams 1951:281-
282). Based on the overall measurements of the 
rocks (the only ones given), these metates were 
somewhat smaUer than those found by Roberts at 
Shabik'eshchee Village. 

The Three-C Site Early Pueblo 11; Be 243; 29SJ 
625 (Vivian 1965) 

This site consisted of nine rooms, two kivas, 
and a trash midden. There were seven rooms and the 
kivas for living and two rooms for storage (Vivian 
1965:9, 16). A few minor artifacts were recovered, 
but the number in anyone group was too small for 
comparative purposes (Vivian L965:31). The metates 
were all sballow-trough, open-at-one-end, and made 
of sandstone. There were no mealing bins present 
and the metates were presumably entirely portable. 

Leyit Kin Pueblo II-Ill; Bc 26, 29SJ 750 (Dutton 
1938) 

Student excavators during the 1934 season were 
instructed to disregard such stone material as manos, 
metate.s, and hammerstones, of which large quantities 
had already been excavated (Dutton 1938:16). In 
fairness to Dutton, it should be pointed out that she 
did keep track of the number of such items from each 
major provenience. 

Manos and metate.s comprised a major portion 
of the stone material from this site, with hammer­
stones also being veT)' numerous. Significantly, all of 
the metates but six (two of which were from the 
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surface) came from those levels and chambers 
constituting the unit of the pueblo last occupied 
(Dutton 1938:66~7). The second unit of the pueblo 
(the first period of loog-tenn occupation) had neither 
metates nor mealing bins. which led Dutton to infer 
that there were DO -industrial pursuits of a communal 
nature at Leyi! Kin during this time. · This does not , 
however, preclude reuse of metates by the flnal 
occupants (Third unit, Mesa Verde affiliation) and 
casual comments throughout the report indicate tbat 
metates were reused (e.g., outside of Room I, a final 
occupation room, a metate was incorporated into the 
construction of a slab-lined firepit). 

It is very difficult to determine if the final 
occupation had meating bins-Dulton's descriptions 
are nebulous. There may have been three: two in 
Room 2 and one in Room 4; however, none are in a 
"normal" position with respect to a wall for bracing 
one's feet. No slab metates were found in either of 
these two rooms. Of the five slab metates from this 
si te. three were from Kiva B (as were a number of 
other categories of ground stone); unfortunately, 
there is no binI of their context. 

Dutton (1938:35) indicates that one slab metate 
had cornmeal on it. Judd (1954) tbought that tbe 
cornmeal on metates reported by Pepper (1920) was 
actually ground white clay for plastering. As Dutton 
left this mctate in the fi eld , one can but wonder. 
White ground material was also reported al ~ Anna 
Shepard's Dig. ~ 

There were 44 trough metates, five slab 
metates, and one metate was unclassifiable. There 
was a total of 162 manos and 67 hammerslones. 

Tseh So Pueblo I-Ill; Be 50; 29SJ 394 (Brand et al. 
1937) 

There were 84 fragments and whole metates 
recovered from both tbe Pueblo I and Pueblo n 
levels. These were a single type, the open-end 
trough or scoop metate, wlllch is usual for these 
horizons. Those from the Pueblo 1 and Pueblo n 
period did not differ radically, although metates from 
the sub!,.1rucrure were usually constructed from larger 
slabs than those of Pueblo II. Several bad red paint, 
presumably ochre. ground in their troughs, and one 
bad gypsum ground on it. There were twice as many 
manos as metates (Brand et al. 1937:90-9 1). 

Two manos and a trough metate were recovered 
during the 1939 excavation (Senter 1939:4. 8). 
Archival material lists a trough metate fragment from 
the west end of the refuse mound (Chaco Archive 
0188) and three uncatalogued metates, possibly from 
the 1937 season (Chaco Archive 195A). 

The 1949 stabilization report for Be 50 indicates 
thai in Room 19 portions of four well-preserved 
mealing bins were exposed in the southeast comer. 
No further information was given. 

Bc 50-51 Pueblo I-III; 29SJ 394 and 29SJ 395 
(Kluckhohn and Reiter 1939) 

Woodbury (in Kluckhohn and Reiter 1939:58-
79) analyzed the ground stone artifacts (other than 
arrow-shaft smoothers) from Be 51 and noted that 22 
metates were recovered. There were none found in 
either bins or permanent positions; apparently they 
were aU portable. When comparing Be 50 and Leyit 
Kin. there were relatively few metates at this site. 
There was 00 evidence of any use other than grinding 

• 

of com, except for the miniature (because it was 100 • 

!>maU to economically grind com). The stones were 
only roughly shaped, and in some cases they were 
almost unworked (Kluekhohn and Reiter 1939:58-59). 

There were 19 trougb metales: 14 were open­
at-one-end; five were open-at-both-ends. There were 
three basin metates and one slab metate. (NOTE: 
This totals 23 metates.) 

Ninety-eigbt manos were recovered; this was 
four and one half times the number of metates (nQ! 
seven times, as Woodbury says [Kluckbobn and 
Reiter 1939:59]). 

Archival material (Chaco Archive 195A) lists an 
uncatalogued metate from Ibis site. 

The 1950 stabilization report (Vivian 1950) 
indicates that there were five slab-lined mealing bins 
in Room 47. 

Be 53 Ignorance Hollow; Judd's Pithouse 1; 29SJ 
396 (Field notes from the Summer Session 1940; 
Field Catalog for Be 53; Chaco Arclllve 262B) 

Ten rooms and several kivas were excavated. 
Combining the information from the above three • 
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sources resulted in the following tabulation 
(information was by room and level number; all 
metates were from the fill of rooms): 

Metates: 3 whole; IO fragments. 
Manos: 21 whole; 12 fragments. 
Hammerstooes: 6 

There is no way to assess the completeness of 
this list. 

~ 29SJ 1922 (Bullen 1941) 

Four rooms and three kivas were excavated; 
several rooms were outlined . Other rooms were 
present but not outlined. Twenty-five hammerstones, 
14 manos, and eight trough melates were found. 
Most (all?) of the metates were from the fill of Room 
2 and Kiva A. There were two classes of 
metales-thin and thick. with the latter being thicker 
than 2.5 in. and two of the former were 1 and 1.5 in. 
thick. One metale fragment had a rectangular box 
ooc-eigbtb in. deep pecked into the ·upper surface­
(near-eod?), and the surface of the box was 
-reddened with powder· (Bullen 1941 :28). 

Ik.St 29SJ 753 (Excavated in 1941 by the University 
of New Mexico Field School; Chaco Archive 254A) 

Eight rooms and the portion of a kiva which had 
noC. eroded away were excavated. Two metates were 
noted , One, a trough metate open-at-one-end, was 
found (apparently in position of use) on the floor of 
Room 5 and Ihe other, a slab metale, was found on 
the floor of Room 8. 

There is no way to assess the completeness of 
this list. 

~ 29S1 398 (Field catalog-excavated by the 
University of New Mexico Field School in 1947) 

Twelve rooms, two kivas, and a refuse area 
were investigated. The following were noled (all 
from Rooms 3, 4, 7, 9 , 10, and 14. except for a 
mana and a mano fragment from Kiva A). Location 
within rooms was not clearly specified. 

Metale.s: 2 whole, 1 fragment , I minia­
lure 

Manos: 5 whole, 8-10 fragments 
Hammerstones: 8 
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There is no way 10 assess the completeness of 
this list. 

~ Tom Mathews Dig; 29SJ 399 (Field Catalog 
from 1947 University of New Mexico Field School; 
Chaco Archive 2059) 

Thirteen rooms and three kivas were excavated, 
representing approximately two-thirds of the site; one 
additional kiva was noted in the unexcavated portion. 
TIle trash midden was sampled . The following were 
noted as having been fouod in the fLil of the rooms 
(Room<> 1, 3, 5, 6, 7, and 9): 

Metales: 1 fragment (plus several more) 
and 3 Rmilling slones" 

Manos: 9 fragments and 6 whole 
Hammerstones: 4 

There is no way to assess the completeness of 
this tist. Four RStalionary metale-basins· were in 
Room 7-a small irregular room considered to be a 
mealing room. 1be fact that they were said to be 10 
in. from the wall is curious. 

Jk..!2J Lizard House; 29S1 1912 (Maxon 1963) 

This sile consisted of 17 room<> and 3 kiv8S; it 
was constructed during two different periods with 
unrelated masonry and archjtectural patterns (Maxon 
1963:1-3). The following were noted: 

Metales: I fragment and I whole; both were 
trough open-at-both-ends. One was 
from the noor fill of Room 10 and 
the o ther from Room 12. 

Manos: IS wbole or fragments. 

There was a row of mealing bins in Room 10 
that had been partially dismantled · probably at 
abandonment. " Maxon thought that abandonment 
was leisurely because most of the goods and timbers 
were taken from the site prehistorically (Maxon 
1963:30). There was no trash midden. 

!k.lli 29SJ 589 (B",dley 1971) 

This site consisted of 10 rooms, one kiva, and 
an underlying pithouse. This site is unusual for 
Chaco Canyon because it has 16 slab metates, and 
this is almost as many as has been reported from all 
of the other excavated Chaco Canyon sites. Bradley 
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noted that the firs! construction period was relatively 
late in the Chaco sequence (ca. A.D. 1150) and that 
it was reoccupied in the early A.D. 12005. Three o f 
the trougb metates came from the lower floors , 
whereas, all but one of the slab metates came from 
the upper floors or the room fill. 

Metates: 4 trough and 16 slab (whole or 
fragments) 

Manos: 36 whole or fragments 
Hammerstones: 15 

In Rooms 8-9, two slab metates were set inlo 
shallow depressions in the noor and plastered into 
place; another was in a similar floor depression 
across the room from these two. In Room 9 a slab 
metale was plastered in a bin wbicb had sandstone 
slab sides 00 the south and east and a 3 in. high rim 
of clay on the north side. On this same floor was a 
small trough metale thai had apparently been propped 
up on two stones. There were several miniature 
trough and slab metales as wen (the latter are 
probably abraders). 

Kin KJctsq Pueblo UJ; Yellow House, 295J 393 
(Chaco Archive Field Notes; Vivian and Mathews 
t965) 

Kin Kletso, a late greathouse site on the canyoo 
floor that presumably bad a special functioo within 
the Chacoan organizatioo had portions of 32 metates, 
of which 24 were fragments of trough roetates. 
There were seveo probable fragments of slab metates 
and ooe whole slab metate. All of the trough metates 
were open·at-one-eod and were essentially aU from 
the tabular sandstooe lenses found in the canyon. 
The thickest was only 8.75 em, and the majority 
were approximately 6 em thick; some had shelves up 
to 15 em wide. There were 43 whole or fragmentary 
manos and 37 hammerstones. 

There were no mealing bins; however, there 
were numerous trimmed sandstone slabs that could 
have come from roof or upper story bins. Vivian 
and Mathews ( 1965:92·93) note that 60 such slabs 
were recovered but that many were obviously from 
firepits. Seven trough metate fragments (29 perceot 
of this Iype), 15 manos (35 percent), and 10 
hammerstooes (27 percent) were from several layers 
in Room 5. This room was tilled with refuse. Room 
44 had five of the seven probable slab metales (and 
five of the manos). The remainder of the metates 

were scattered in low numbers in nine other rooms. 

Pueblo del Arroyo Pueblo 1II; 2951 1947 (Judd 
1959) 

'This is a classic Bonito Phase greathouse on the 
floor of the canyon approximately one..quarter mile 
from Pueblo Bonito which was partially excavated 
(50"()0 percent) between 1923 and 1926. Of the 44 
metates and metale fragments recovered, one was 
recorded as being a slab metalc. Eighteen were the 
thin, tabular sandstone, sill: were thicker sandstone, 
and the remainder were not discussed. Reuse of 
metates was incidentally noted and included: some 
were used as deflectors (Room 3 and Kiva B); one 
was used as an outside vent sbaft cover for Room 3; 
several slightly used metates were utilized as door 
slabs in room 8B·I, and one was recovered from the 
fill of Kiva J. There was one that had been used as 
a metale on both the upper and lower surfaces; a 
similar metate was also recovered from Pueblo 
Bonito, as well as one each from 29SJ 423 and 29SJ 
299. Also recovered were 143 whole and fragmen· 
tary manos and 125 hammerstones (Plus an unknown 
number of unrecorded ones (Judd 1959: 135·136]). 

Judd (\959:136) took care to point out that at 
Pueblo Bonito only trough metates were recovered 
(by both Pepper and Judd) and that Woodbury (t954) 
and Bartlett (1933) misunderstood Pepper's 
terminology and incorrectly attributed the presence of 
s lab melates to Pueblo Bonito. He thought tbat at 
both Pueblo Bonito and Pueblo del Arroyo, the 
thinner tabular trough metates belonged to the Pueblo 
II portion of the population, and the thicker ones 
belonged to the later inhabitants of tbese sites. 

Judd's single slab metate was located in a bin in 
one of the last portions of the site to be occupied. It 
should be noted, however, that its mana was 2.5 em 
smaller than the surface, and clearly visible in Plate 
48 are ri.ms (shelves) around the grinding surface. It 
looks like a trough metate to me. If the 
measurements for some of the troughs he gave are 
accurate, they were among the smallest trough 
met.ates to be recovered from Chaco Canyon. 

Pueblo Bonito 29SJ 387 (Pepper 1920) 

Pepper (1920:Table 3) listed 121 metates 
recovered by the Hyde Exploring Expedition's work 
in Pueblo Bonito; all were trough, open·at~ne-end. 

• 
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• 
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(NOTE: There are some errors in this table; for 
instance, there are 32 manos and DO metates listed for 
Room 72, but the actual totals according to the text 
are 12 manos and 20 metates.) Completely unique to 
Cbaco Canyon was one metate that had a scroll 
design pecked into the sbelf surrounding tbe trough, 
which was covered with red paint. The trough was 
large, with an area of 1,222 em (Pepper 1920:90). 
The metates from Room 17 were interesting for 
several reasons. Based 00 the pbotograph (Pepper 
1920:78). it is obvious that they were quite large. 
were well·wom (or worn-out), and many of the 
troughs bad undulations indicating the use of a new 
mano. There were multiple grinding troughs in a 
single rock, and worn-out metates were so placed as 
to ~catcb the material being ground- (Pepper 
1920: 85). Pepper said that the room was covered 
with white cornmeal; however, Judd (1954:137-138 
footnote) disputes this and believes that the material 
was white sandstone that was being ground as a 
pigment. Given that Pepper indicates that the fill in 
this room was very shallow, I believe Judd's 
interpretation 10 be correct. Pepper found a 
concentration of white sandstone in Room 27 that was 
associated with a mortar and pestle and his workmen 
all agreed that this was where the ancients ground 
pigment for their dry paintings (i.e., sand paintings). 
Judd (1954) also thought that Room 17 and the next 
two or three to the south were for the preparation of 
clay used for pottery manufacture and other purposes. 
A pile of potter's clay and muliers lay at the south 
end of Room 212. In 1964, Judd simply noted that 
these metates were for pulverizing white sandstone 
for wall decoration (Judd 1964: 175). A metate that 
had been used on botb sides came from Room 10 
(Pepper 1920:58; see also Pueblo del Arroyo). 

An intere!>1ing situation was WlCovered in Room 
72 where they found a ~mass of metates~ (Pepper 
1920:257). There were 20 metalcs, many of which 
were on edge, "as though lbey had been stored in this 
room. Some were finished and had been used. 
Others were in the course of construction, while 
some had merely been roughed into shape from 
sandstone slabs ." There were 12 manos and four 
hammerstones. Apparently, this was the only such 
situation in Pueblo Bonito (and in the canyon) 
because Judd (1954) specifically noted that they did 
not fmd such a workshop. This is, however, very 
similar to the situation reported for the Salmon Ruin 
(see below); there, the existence of a specialized 
workshop was interpreted as evidence for supra-

Metale, 1081 

family organization within Chacoan society (Shelley 
1980,114). 

Metates were found in the roof-fall of upper 
story rooms (including Rooms 38 and 54). Reuse 
was indicated by metales being used for tbe sides of 
bins (e.g. , Room 42); one was converted into a pestle 
for a mortar that was also found (Room 27); and in 
Room 84, a metate was used as the door sill for a 
north wall door. In two rooms (Room 20 and Room 
38) Pepper indicated that manos with several degrees 
of coarseness were found. (From his general 
descriptions and the illustrations, some of these could 
have been abr.uJers, but there is no way to clarify the 
situation.) There were several interesting differential 
distributions of manos and metates- for example, in 
Room 71 there were two metates and 20 manos; 
Room 45 bad one metate and 10 manos; Room 68 
had two metates and 39 manos, and Room 80 had 31 
manos and fi ve metates. Pepper (1920:Table 3) 
listed 605 manos recovered. 

Puehlo Bonito (Judd 1954) 

Oftbe 87 lUlbroken metates recovered, 53 were 
in rooms of the third and fourth type masonry, and 
80 percent of these were the thicker variety (that is at 
least 3 in. thick). Many were discarded, but others 
had fallen from tbe second story. Twenty-five 
metates were recovered from six Old Bonitian rooms, 
four of whicb were used as dumps; of these, 15 were 
thick, three were tabular, and seven were unknown. 
None were in their original position of use. No slab 
metates were recovered. 

Reuse of metates was noted in tbe slab linings 
of firepits and in the walls of storage bins; a perfectly 
good one was used as a door sill in Room 227; 
another was used to plug a hatchway to tbe room 
below; and a portion of one was used as a step for 
the east door of Old Bonitian Room 320. No metale 
with a scroU design or anything similar to that found 
by Pepper was located (Judd 1954: 136). 

Most of the stones from which metates were 
made were a size that one person could carry; 
however, in the fiU of Room 251 they found five 
trough metates, each of which weighed at least 150 
Ibs. (68 kg)! Judd did not consider any of these to be 
as large as the two illustrated by Pepper (1920:84-85) 
as coming from Room 17. One melate I located 
from Una Vida, at the Mockingbird Canyon Dump in 
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Chaco Canyon, weighed 105 Ibs. or 48 kg; an 
unprovenienced one, also at the Mockingbird Canyon 
Dump, weighed 100 Ibs. or 45.S kg. 

From the rubble of rooms built above and over 
the eastern portion of Kiva Q. they recovered 23 
metates and fragments of both the thin and tbe thick 
varieties; all were worn-out. The thicker ones 
frequently bad secondary channels cut into their 
grinding troughs by rubbing stones. 

Of the 436 manns recovered, 12 were taken to 
the U.S. National Museum; only two of the metates 
were taken to the National Museum. Most of the 
metates from Pueblo Bonito and Una Vida are 
currently in the Mockingbird Canyon Dump in Chaco 
Canyon, while otbers are scattered around the sites. 
the canyon, and the visitor's center. 

Both Judd (1954:138-139, Plate 26) and Pepper 
(1920:59--60) each found one interesting metate-liJce 
artifact, and each investigator considered it to be for 
ceremonial purposes (e.g., grinding together 
cornmeal and bits of shell and turquoise). The two 
metate-like artifacts are remarkably similar to each 
other, and even their grinding surfaces are si milar. 
Judd was certain that this was a local type because he 
found fragments of several otbers during the 
excavations (how many and where is not indicated). 
He noted that it was similar to the Utah·type metates 
tbat had a rectangular depression ground into the 
near-end, presumably to senre as a mano rest. It is 
difficult to analyze artifacts from a photograpb; 
however, I do not believe tbat these are similar to 
Utah·type metates because the rectan~"lliar box 
appears to be ground into tbe far·end of the metate 
and not the near-eod. The wear of the trougb clearly 
comes up to the lOp of the stone at the end opposite 
the box; on any other metate, it does this only at the 
near-end. Therefore, the box, rather than being used 
as either a mano rest or to bold tbe material to the 
ground, is placed at the far-end to receive what was 
being ground. They are both undoubtedly correct in 
ascribing an essentally ceremonial function to this 
form of metate; however, it is nothing at all like a 
Utah·type metate. 

The above·noted ~remonial metates clearly had 
a great deal of energy invested in their construction. 
For the normal metates, Judd (1954: 135) noted that 
some were unshaped and otbers were extensively 
modified . 

Chacoan Outliers 

Ar:tec Ruin (Morris 1928) 

This site was heavily reoccupied by Anasazi 
with Mesa Verde affiliations and there was little in 
situ Chacoan material; there was some Cbacoan 
trash. 1be effect of this reoccupation was to obscure 
many aspects of the Cbacoans and presumably , the 
majority of the metates and mealing bins that were 
recovered were representative of the latter 
reoccupation. Morris recognized three types of 
metates: one type was a thin, rectangular, and trough 
open-at--one-end metate made of a rather fine·grained 
greenish sandstone; tbe nearest outcrop of this 
material was several miles from the site. They 
generally had a near end of 3 to 4 in. (7.62 to 10.16 
em), and tbe stone was not worked except for 
blocking it out. The other two types were made on 
large river boulders and were distinguisbed by being 
either trough or slab metates (Morris 1928:29·30). 

Morris excavated a number of small sites 
(villages) surrounding the greathouse; be calJed tbis 
aggregate of sites, "The Annex," and distinguished 
the individual sites by building numbers. These were 
apparently mostly (aU?) Mesa Verde construction. 
There were three meating bins with upright slab walls 
(several metates were used as the slabs for ooe of the 
bios) io one of the rooms of Building 2. Morris 
(1928:235) used the term, "grist basin," for the slab· 
lined receptacle (for the ground meal) that was dug 
ioto the floor at the far end of the mefate. Two of 
the three metates were present and both were slabs. 
Tbis prompted a footnote by Morris (1928:236) 
saying that, "I have never seen a trough metate 
enclosed in a bin." While generally the case in some 
Southwestern locations, this is oat true in Chaco 
Canyon, a. .. noted by Judd (1954) and the Cbaco 
Project. Morris recovered 11 metates of aU types 
from four of the seven or eight buildings of tbe 
Annex. 1bere was one additional single mealing bin. 

From the greatbouse of Aztec Ruin, Morris 
recovered 100 whole and fragmentary metates of all 
types and noted the impressions of 13 more in the 
adobe of several mealing bins. Most metates were 
recovered from refuse layers of rooHaU. Some were 
in situ in mealing bins, including a single example 
with a grist trough dug into a second·story floor 
(Room 128). Others were in the roofffloor-fall of 
both second and third stories (e.g., Rooms 95 , 103, 
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196, 152, 191}. The third-story room above Room 
136 was particularly interesting because of the variety 
and quantity of stone artifacts, along with some 
pottery and perishable material, which were stored 
(or "cached") in it. Included were 12 metates. The 
three mealing rooms recovered or identified were aU 
second-story rooms, and perhaps the one in Room 
1212 was a Chacoan mealing room. Morris noted 
lhat several metates were used for grinding paint, one 
was used as a step, one to cover a pit, and a few 
were used in wall construction. 

Salmon Ruin (SheUey 1980) 

This site was similar to Aztec in that it was 
originally a Chacoan outlier that was intensively 
reoccupied by Mesa Verdeans (the Secondary 
Occupation). Fortunately, the excavation at Salmon 
was a recent uodertaking and the problem of relating 
material culture to its makers was seriously 
addressed. or the 133 whole and identifiable metates 
(out of a total of 156?), 100 were assigned to a 
distinct cultural period (Table 9A.l). Thirty-two 
trough metates and IO slab JDetates belonged to the 
Cbacoan occupation, wbereas, during the Secondary 
and Secondary/Mixed occupations, there were 10 
trough and 37 slab metates and 13 trough and 42 slab 
metates, respectively. 

The Chacoans clearly favored trough metates 
and the Mesa Verdeans favored slab metates; this 
difference is attributed to the Chacoan's reliance on 
flint com and the Secondary people's higher 
percentage of Dour com in their diet. Flour com is 
easier to crush, therefore, easier to keep in the 
confmes of the grinding surface; tbe walls of tbe 

Table 9A. 1. Me/ales from Salmon Ruin." 

Period Dates (A.D) Trough 

Undifferenti.ted 1088-1263 32 
"Primary" \088-1 116 " Intermediate ?1? 22 
Secondary 11I15- t263 21 
SecondarY and Mjxed 717 23 

" D.llI taken from Shelley (1980). 
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trough metale no longer are necessary and their 
function is replaced by the confmes of the mealing 
bin (Shelley 1980: 107-114). 

This indicates that at the Salmon site and in 
Chaco Canyon proper, the spread of slab metates was 
not the result of diffusion but rather was an 
association between differing cultural affiliations that 
had varying percentages of easier-to-grind com in 
their diet. 

There is a difference between the Chacoans of 
Salmon and the Chacoans of Chaco Canyon in the 
frequency of trough versus slab metates. At no site 
in the canyon, except for the late and presumably 
Mesa Verde affiliated sites, such as 29SJ 589, is the 
percentage of slab metates even 1 percent. If the 
degree of hardness of the com being ground is a 
causal factor in the overall morphology of the metate, 
then the Chacoans of the canyon were clearly 
grinding bard com-either flint com or com hardened 
from storage. 

One Room (Room 84W) appeared 10 have been 
for the manufacture and maintenance of metates. 
Seventeen were found, including a "blank," which 
bad a trough in the initial stages of being formed and 
one which was broken transversely during the process 
of sharpening the trough. In addition to the metates, 
43 bammerstones (20 percent of the total) were 
recovered from this room (Sbelley 1980:113-114). 
This collection of artifacts and metates in various 
stages of manufacture is similar to the situation in 
Room 72 at Pueblo Bonito, where Pepper excavated 
and found 20 meiales ranging from those heing 
initially manufactured to used ones. 

Percentaaes 

Slab Ururnow" Total 

" 
, N-I33 

22 3 N= 43 

78 N" 9 

77 2 N= 48 

75 2 N 56 
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Escalante Site Nemetz (1977) 

This site is considered to be a Cbacoan outlier 
with a number of architectural traits similar to "the 
McElmo Phase- structures in Cbaco Canyon. Seven 
rooms and a kiva were excavated; of the 18 metates 
recovered, 12 were complete. Two were basin 
melale fragments incorporated into walls, and one 
trough metate fragment was recovered. The 
remaining 14 were slab melates (Nemetz 1977:196-
199). In her conclusions, Nemetz considers the 
relationship between Escalante and the Chacoan site 
of Kin Kletso (supposedly McElmo Phase) and 
emphasizes architecture, ceramics, and melates. 
With respect to the metates, she concludes that the 
two sites indicate differences that would not be 
expected if they belonged to a single phase (Kin 
Kletso had trough melates); however, if one considers 
the functional aspect of metates in relation to the com 
being ground, we would expect the softer flour com 
to have predominated at Escalante. Unfortunately, 
there was only one cob recovered; as expected it was 
an eight-rowed cob. Her emphasis on trait similarity 
between ecologically differing areas is unwarranted 
and her questioning of the possible affiliation between 
the two sites is an example of the problems that can 
result from the trait approach to archeology; tbe 
emphasis of the argument should be on adaptation 
and process, not on shared mental templates. 

Domiooue'.l and Escalante Ruins (Reed et al. 1979) 

The Dominguez Ruin is a Mesa Verde site that 
is located 150 m from the Chacoan outlier of 
Escalante. It is a small village site that was 
contemporary with Escalante, but was unusual 
because one or two high-status burials were found in 
severa l of tbe rooms. The excavator of tbe site 
(Reed) believed that they were associated with 
EscaJante rather than Dominguez. The site consisted 
of four rooms and a small kiva, in which four slab 
metates were recovered. They had been generally 
shaped by unifacial spalling and pecking (Reed 
1979:76-77). 

Guadalupe Ruin (Pippin 1979) 

Unlike Salmon, Aztec, and Escalante, which 
were outliers to the north of the canyon, Guadalupe 
was an outlier to the soutb: like the others, it was 
intensively reoccupied by Mesa Verde afftliated 
Anasazi. The total number of metates recovered is 

unknown; however, the pattern is similar to that of 
Salmon, in that trough metates were associated with 
the Chacoan oocupation. Pippin gave a breakdown of 
the wbole metates: eight slab, two open-ended 
trough, two miniature trough, and one basin. 
(NOTE: The one open-ended trough metate 
illustrated [Pippin 1979:Figure 28d] is clearly not 
open at both ends but is open-at-one-end with a near-
end of at least 3 em.) Of the classifiable fragments, 
76 percent were trough and 14 percent were slab. 
Pippin attributed the preponderance of trough metates 
to their occurrence in post-oceupational fill, trash, 
and roof strata because they were reused in wall 
construction by the secondary occupants. The 
distribution of the whole metates indicated that they 
were used on roofs, and two were found on or 
directly above floors. A pollen sample from inside 
of a slab-lined mealing bin was composed of 80 
percent Chenopodiineae, with Roseae and Zea 
comprising the remainder. A secondary mealing bin 
bad both Roseae and lea pollen, while a sample from 
a secondary slab melate had 39 percent grass pollen. 

• 

A sample from a mano had an equally high 
percentage of grass and 45 percent Zea (Pippin • 
1979:185-191, 264-265). 

Village of the Great Kivas (Roberts 1932) 

No meating bins were found in any of the 
rooms in the original roomblock; the appearance of 
mea ling bins was defmitely associated with the 
appearance of slab metates, and this was about tbe 
time that the population of the community was 
ftaugmented by an appreciable number of people" 
(Roberts 1932:33, 140). Trough metates of 
sandstone and basalt were associated exclusively with 
the original rooms and only slab metates, also of 
sandstone and basalt, were associated with the latter 
periods. Room 49 had a mealing bin for two 
metates, and Room 23 had a set for three metates, 
which were graded in degrees of coarseness. Both of 
these rooms were adjacent to rectangular rooms with 
kivalike features. Room 57 had a meating bin for 
tbree metates and an empty adjacent fourth bin that 
may bave been for storage; each compartment was 
formed by upright slabs (Roberts 1932:33, 37, 39, 
44, 140). (NOTE: This is one of the very few 
references to a graded series of melates from the 
Chacoan area. It was associated with a later building 
phase but may have been contemporary with a great 
kiva. Roberts [1932] reported a series of manos • 
graded from fine to coarse. He also noted that 



• 

• 

although metates were both basalt and sandstone, 
most were lava because there was an outcrop only a 
few miJes from the site, whereas the sandstone had to 
be carried from a much greater distance.) 

The Mesa Verde Are'd 

Site 499 Early Pueblo m (A.D. 1 tOO to 1150) (Lister 
\964) 

This site included 12 ground fl oor rooms (there 
were possibly 15 to 18 overall), two kivas, and It 

tower. Two rooms each had two mealing bins; one 
of these (Room 12) was too small for habitation and 
perhaps functioned only as a mealing area (Li ster 
1964:20, 45). Of the 17 whole or fragmentary 
metales recovered, 15 were slab metates and the 
other two were trough metates or fragments. AIl 
were recovered from room or kiva fill , except one of 
the trough metates wh.ich was on the surface. Seven 
were from the lower floor of Room 10 and four were 
from Kiva B. None were recovered from the trash 
midden. 

Big .Juniper HOll"ie 
\969) 

Pueblo II-Pueblo 1lI (Swannack 

Twenty rooms, or areas numbered as rooms, 
and three kivas were completely excavated. Eleven 
additional rooms or areas were outlined; the South 
Trash Mound was rumost completely excavated and 
the shallow East Trash Mound was only trenched. 
Swannack noted three types of metates: I) 
Irough-open·at·both-ends, 2) slab, and 3) 
slab/trough, which was being described for the fi rst 
time. Unfortunately, Swannack is another of the 
investigators wbo labels metates with a very narrow 
near-end (several centimeters or less) "open·aHwo· 
ends, • but this is not the case. Of the five supposed 
open-aHwo-end metates be illustrated (Swannack 
1%9: 109, Figure 97a-e), at least three (Figure 97c-e 
and perhaps Figure 97b) are closed·at--one-end with 
a narrow shelf. This leaves one or two true open-at· 
both-end metates in this figure. Swannack notes that 
this was the most common type and that there were 
five complete and 24 fragments; however, we do not 
know the actual distribution of the two metate types 
at this site because of the merging of two types inlo 
one. This is unfortunate because there appears 10 
have been a morphological transition recorded in the 

• archeological record of tbe si te. 
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Most of this type were made of locally available 
fme-grain sandstone; one was coarse sandstone. 
Three had "localized concave grinding surfaces on 
the back" and may have served as "unspecialized 
milling stones.· Shaping of tbe stone was rough­
bifacial spalling followed by pecking- and the backs 
were frequently grmmd to remove irregularities. 
Swannack considered one to be unusually well 
finished (Figure 97a); however, by Cbaco Canyon 
standards, this one would only be average. 

Of the five slab metates recovered , three were 
whole. Two were volcanic breccia and the rest were 
sandstone. The edges were spalled or bifacially 
flaked and one was ground on the back. There were 
three whole metales and three fragments of the third 
type. SwallllllCk (1969: 115) notes tbat perhaps tbese 
we re trough metates that bad one of the lateral 
she lves knocked off and were then used as slab 
metales. 

Room 11 was a workroom for grinding com; it 
bad several mealing bins that were missing their 
metates but did have supports for tbem. Of the 40 
metatcs listed (Swannack 1969:Table 9), 38 were 
from test trenches, rooms, or kivas and onJy two 
were from the trash mound (Swannack 1969: 110· 
115). Reuse was noted in the construction of several 
bins and in a room wall . Finally, a number of 
illustrated "unspecialized milling stones W (Swannack 
1969: 120·121) are abraders, and while Ihey were 
used for grinding it probably was not for foodstuffs. 

Long HOIJ.<ie Late Pueblo III (A.D. 1200 to 129Os) 
(Cattanach 1980) 

This site consisted of approximately 150 rooms, 
21 kivas, and a plaza area. There was also a 
Basketmaker lIT pithouse and indications of 
occupations during Pueblo I and Pueblo 11. Of the 96 
complete, fragmentary , or blank metates recovered, 
90 were slab metales, and six were trough. The slab 
metates consisted of 87 used on one side and three 
with two grinding surfaces. Three of tbe remaining 
six were trough metatcs that had been remodeled into 
slab metates by removing the shelves and three were 
trough metates. Eight of the 82 complete or 
fragmentary metates tbat had been used were 
recovered from the trash mound slope, and of these 
82, 77 (94 percent) were fine·grained sandslone, 
three were conglomef'dte, one was fossiliferous shale, 
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and one was blocky micaceous basalt (Cattanach 
1980:261 w264). The mealing bins were often poorly 
preserved and few measurements could be takeD. 
Four were in each of Rooms 9, I , 21, and 52. Three 
were in Room 56, and Room 3 bad from one to 
Ihree. Metates were found in kivas and rooms other 
thaD these six, occasionally embedded in the flooT, 
but no other bins were located. 

Badger House Intermittent occupation during Pueblo 
II and Pueblo III (Hayes and Lancaster 1975) 

The metale data is summarized for Badger 
House and its surrounding community; while specific 
data are provided for each individual provenience, it 
would not be productive to compile the detailed 
measurements for this overview. Therefore. the 
following comments and observations are offered. A 
total of 220 whole and fragmentary metates were 
recovered; 48 were nearly complete. There were 
only 13 whole or fragmentary slab metales and these 
were aU from Badger House proper; however, given 
the context of these and the trough metates, Hayes 
felt that the conversion to slabs began in Late Pueblo 
II and was completed by Late Pueblo 111. 
Unfortunately , Hayes (like Swannack 1969:17) 
considered trough metates with a narrow near-end 
shelf to be open-at-both·ends, but as noted, this is not 
accurate. The two illustrated are clearly closed-at­
one-end (Hayes and lancaster 1975:151, Figures 189 
and 190). Hayes characterized nine trough metates 
as being open-at-both-ends; however, because of this 
mixing of the terminology, we are uncertain of the 
number. This is unfortunate because the 
archeological sequence of this site spanned the 
transition of types. The slab metate iUustrated 
(Hayes and Lancaster 1975: 152, Figure 191) is a 
good example of what the surface should look like. 
The surface illustrated (Hayes and Lancaster 
1975:15 1, Figure 190b) is not that of a slab metate, 
as the caption indicates. This surface is the backside 
of a trough metate and was used as an abrader, 
probably during tbe metate use-Iife (i.e., this was a 
multifunctional tool and not a sequentially used 
single-function tool as indicated). 

Energy investment in the preparation of tbe 
stone ranged from none to fully dressed by pecking 
and grinding on all surfaces. The amount of use 
varied from esseotiaUy unused (a trough depth of 0.1 
cm) to worn-out. About one-tenth of the total 
number of metates with a wide near-end had a 

depression for the mano in it and resembled the 
typical Utah-type metate. There was a progressive 
reduction in the overall size of the stone, but the 
length of the grinding surface remained essentially the 
same, as did the average grinding surface area (744 
cm2 for the closed-at-one-end metates witb a wide 
shelf, as compared to 733 cm2 for the slabs) (Hayes 
and Lancaster 1975:152). 

Details of the archeological context were given 
in the individual proveniences. Casual perusal 
indicates that they were reused in construction, to 
block a door, as manos, and other things. Several 
large metates were noted, including ooe which 
weighed 59 Ibs. and one which weighed 98 lbs! 
Several were found on the floor in the position of 
use; two were propped up on small sandstone rocks, 
and two were plastered into the floor with adobe. 
One unusual aspect of the distribution of metates is 
that 24 (11 percent) were recovered from the trash 
mouod at Badger House. This is the highest percen­
tage of any of the sites reviewed for this report. 

Mug House Pueblo III (Rohn 1971) 

This multi component site consisted of 90 
domestic rooms and eight kivas; 45 of the rooms 
were considered 10 be dwelling rooms, 40 were for 
storage, and two were designated as sleeping rooms. 
There was an especially tight cluster of lree-ring 
dates between A.D. 1063 and 1076, which probably 
represents construction and occupation of Component 
A. Components Band C dated between A.D. 1100 
and 1260 (Rohn 1971:19, 24). Of the 105 whole and 
fragmentary metates recovered, 104 were slab 
metates which Rohn subdivided into two styles based 
on their thickness. Eighty were thin and 24 were 
blocklike; 85 percent of the thin metates were made 
of local Mesaverde sandstone, whereas 75 percent of 
the blocky ones were made of material that had to be 
imported. This material was coarser than the local 
sandstone. There were indications of 18 mealing 
bins, but none contained metatcs. A single fragment 
of a trough metate was found in previously disturbed 
fill. Six complete and one fragmentary metate blank 
were found (Rohn 1971 :201-203). Forty-five of the 
dwelling rooms, 40 of the storage rooms, and two 
sleeping rooms contained metates. 

In addition to 492 manos and 28 blanks. 4J 1 
whole hammerstones were found, including a 
concentration of 25 in the fill of Room 29fl-where 

• 

• 

• 



• 

• 
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six mealing bins were located. Twelve manos were 
also found in this room (Rohn 1971:203,206, 211). 

The Mogollon Ree;ion 

Grasshopper Pueblo Pueblo IV 

There exists no comprehensive treatment of this 
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site or its artifacts; however, the majority of the 
metales recovered were slab roetales (J. Jefferson 
Reid . personaJ communication 1981). Ciolik­
Torrello's dissertation (1978: 112) noted that there 
were 30 mealing bins, 86 slab metates, 20 other 
roetales, 505 whole and fragmentary manos, 198 
bammerstones, and 87 axes on 67 late abandoned 
floors. 
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Appendix 9B 

Metate Matches 

During the metate analysis an attempt was made 
10 fit broken pieces together. This was undertaken 
for several reasons; they include acquiring complete 
measurements for at least one dimension, reducing 
the number of individual fragments in order to arrive 
at a more accurate estimate of the total number of 
metates from a given site or provenience, and adding 
to the overall assessment of provenience contem­
poranity. The latter is based on the assumption that 
the pieces resulting from a metale being broken up 
for reuse, in other contexts than grinding, would be 
reused at about the same time. Althougb tbis would 
not be the case in every situation, in tbe absence of 
tightly refined chronometric dating, it is better than 
nothing. In Chaco Canyon this reuse was usually 
construction-either new or remodeling of existing 
features or structures. 

A match occurred when two or more separate 
fragments were fitted or joined back together. 
Although most pieces locked together tightly, if one 
of the pieces has been ground (either aclively or 
passively) on the common edge, the fit was less than 
tight. In one case from Pueblo Alto, an intermediate 
piece was missing; however, there was no doubt of 
tbeir common origin due to the similarities in all 
other variables, including the almost crystalline 
structure of that particular piece of sandstone. 
During the analysis, tbe pieces from a site were 
!>pread out and examined for similarities suggestive of 
a common origin. Such variables as color, ShHpe. 

thickness, and style were particularly useful clues. 
Color could be deceiving as some pieces were black 
or red hum reuse in firepits. lotrasite matches were 
not attempted, although the sites within Marcia's 
Rincon (29S1 627, 29SJ 628, 29SJ 629, and 29SJ 
633) offer an interesting cluster for such an 
undertaking. Pieces from a single metate were 
frequently recovered from different proveniences such 
as several features within a room, different rooms, or 
a room and a kiva. One metate from Pueblo Alto 
was broken in half and used in the construction of 
two rooms separated by approximately 50 meters. 

As noted in the chapter introduction, several 
archeologists proposed using metates as barometers of 
social conditions-such as tbe degree of dependence 
on agriculture-especially if the sUIVey being 
recorded was regional in scope. Implicit in this • 
suggestion is the idea that each fragment represents 
an individual metate. This is not the case, as the 
results of the metate matching study indicate that 
from IO to 18 percent of the fragments can be 
reunited. This decreases the total number 
represented . If someone is interested in the number 
at a site, it is more accurate to record the minimum 
number of individuals (e.g., the far right end or the 
near shelf) as is common in faunal analysis. 

Table 9B.l is a list of metates matched during 
this study. Several metate matches are illustrated in 
Figures 98.1-98.6. 

• 



• Table 98.1. (continued) 

Field Specimen 
Sile No. 

5345 
54S3 

1647 
5683 

6329 

9OO.Q4 

900.()3 

87. 
88' 
917 
921 

922 

949 
95. 

• 921 

972 

463-03 

56' 

433-08 

433..()9 

433-01 
43. 

4001 

4)65 

5076 
6166 

4291 

120 

2951 390 02' 

• 2951 827 Uo1mow, 

Provenience 

Kiva 15. Teat Pil 4, lAyer 6 
Kiva 15. Soulh Wall 

Room 110, North Wall. W.1I Niche 16 
Room 110, Roor 1, Mealing Bin No.3 

Room 147, Floor 1, Firepitl 

Plaza Feature I , TT I 

Plaza Furore 1 , IT I 

Plaza Feature), Room 4, IT 1, Laycr2 
flu .. Feature I , Room 4, IT 3, uycr 2 

PIau Feature 1, Room 3, TP 3, Layer 2 
PIau Feature I , Room 3. TP 4, Layer 4 

Plaza Feature I, Room 3, TP 5, Layer 2 

Plu .. Feature I, Room 3, Grid 20, Layer 
3 
Plaza Feature 1, Room 3 , Grid 20, Layer 

• 
Plaza Feature 1, Room 3, TP 4 , Layer 3 

Plaza FUlI,lre I, Room 3, Floor I, Fl. 
Anifact 5 

Other Strueture 7 - North of Room 209 

Soulb of Kiva 8 

Other Structure 6 

Other Structure 6 

Othu Structure 6 
Other Sttuclurc 6 

Pla1.a Wan J (eut of Kiva 10) 

Plaza Grid 3S 

Plu .. Grid 1t7, 'IT 3, lAyer 1, Levell 
Room 143, 1T 6, Layer 1 

~~I 

Circular Structure I 

Wall clearing 

Unknown 
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Com~nlS 

Wall construction. base of wall 

Used to plug opening of niche 
COllltruetion of kneeling are~ for Bin 3. (Note: do 
not physically conneet but definitely from SlIme 
mctate) 

6 fragmcnlM representing approx. 213 of a lIinglc 
metate used in firepil constf1Jclion 

:2 pieces from right side ~nd far end~ hOllom of stone 
continuously rounded and required plastering in bin 
or wedged with rocks for use. 

3 pieces making up 1.13 of a metate 

Maximum thickness of stone is only 2,5 em! 

After breaking up the metate , FS 921 used as a 
passive abrader. Both pieces were burned. 

2 pieces 

2 pieces 

Following met.ate breakio8. FS 921 used u ~ pallSive 
abrader; then broten into 2 pieces. 
FS 972 not used following me\.ate breaking. 

Will de~ring. After me\.atc broken up, trou8h 
pecked w/hammerstone, flaked along entire lenglh, 
used as paint palette for hematite. 

Will clearing. FS463-03 & 566 in construction of 
2 separatel::iva/ room blocks ap prox. 18 m apart . 

2 pieces from Will clearing 

2 pieces from wa ll clearing 

2 pieces from wall clearing 
I picce from wall clearing 
Melate weighed over 150 poundj!; worn·out or 
killed; trough used as a passive abrader . 

2 pieces from wall clearing 

2 pieces from west 114 o f PG 35, Layer 2 

Debris from wall-fall , Room 3, Plu.1 Feature I . 
Wail-fail. FS 5076 & 6766 room construction 
approx. 50 m apart 

2 pieces from wall dearing, north of Rooms 1911 and 
200; Layer 2 

2 pieces from wall clearing 

Wall-fa ll 

Site excavated by Voll in 19608? Of the 97 metate 
fragmeotl left I t the site, 12 were matched into 6 
pairs representing from 10% to 100% ofa complete 
metate. 
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Table 98. 1. (continued) 

Site 

29SJ 390 

29SJ 827 

Field Spc,imen 
No. 

5345 
S453 

1647 
5683 

6329 

90<>1)4 

900-93 

'" 882 

917 
921 

922 

949 
950 

92 1 

on 

463-03 

,,, 
433-08 

433-09 

433-01 

43' 

4001 

4165 

5076 
6766 

4291 

120 

022 

Unknown 

Provenience 

Kiva IS, Test Pit 4, Layer 6 
Kiva IS, SQUib w.1I 

Room 110, NOM Wan, Wall Nicbe 16 
Room J 10, Floor I, Muting Bin No.3 

Room 147, Roor 1, Firepit I 

Plaza Feature 1, IT J 

Plaz& Featu", I , IT I 

PlaLl Feature I, Room 4, 1T I , Layer 2 
Plu ... Featul'll \. Room 4. TI 3 . Layer 2 

PlU.II Feature J, Room), T P J, Layer 2 
PlU.II Feature I . Room ). TP 4. Layer 4 

Plaz.II Feature I! Room ), TP S, uycr 2 

Plaza Feature J , Room 3, Grid 20, Layer 
3 
Pl41.ll Feature I, Room 3, Grid 20, Layer , 
Piau Feature I, Room 3, TP 4, Layer 3 

Plaza Featulll I , Room 3, Floor 1, Fl. 
Artifact S 

Other Structure 7 - North of Room 209 

South of Kiva 8 

Other SlIuctu re 6 

Other Structure 6 

Other Structure 6 
Other Structure 6 

Plan Wall 1 (elst of Kiva 10) 

Plaza Grid 35 

Plaza Grid 117, IT 3 , llIyer 1, Level 2 
Room 143, IT 6, Layer I 

PlaUl I 

Cirtulaf StNctUn: 1 

Wall c\el rin~ 

Unknown 

Comments 

Wall construction. base of wall 

Used to plug opening of ni~hc 
Construction ofkneeJing area for Bin 3. (Note: do 
not physically connect but definitely from same 
lDet4te) 

6 ffllgments representing approx. W of a Jingle 
meute used in firepit construction 

2 pieees from right . ide and far end; bottom of .stone 
continuO\lsly rounded and required plastering in. bin 
or wedged with rocks for UK_ 

3 piKes making up 213 of a metate 

Maximum thicknes~ of .stone is only 2.5 em! 

Al\er breaking up the metale, FS 92 1 used iii a 
pusive abrader, Both piecei w,re burned , 

2 pieces 

2 piC<.: es 

Following metale breaking, FS 921 used IS a passive 
abrader; then broken into 2 piecCi. 
FS 972 not u$Cd following metaIC breaking . 

Wall clearing. After metalc broken up, trough 
pecked wlhammcrslone, flaked along entire length, 
uKd as paint palette for hcmatite , 

Wall clearing. FS463-o3 &; 566 in construction of 
2 l '?pafllIC kiva/room blocks approx, 18m apart, 

2 piKcs from wall clearing 
I piece from wall clearing 
Metate weighed over 150 pounds!; worn-out or 
killedj trough used as I passive abrader, 

2 pieces from wall clearing 

2 piecel from west 1/4 of PO 35, Layer 2 

Debris from wall-fall , Room 3 , PiaT .. FUlure I. 
Wi ll-fall. FS 5076 & 6766 room COll8lruction 
approx. 50 m apart 

2 piecea from Will clcaring, north of Rooms 198 and 
200; Layer 2 

2 pieces from wa ll elcaring 

Wall-fall 

Site cxcavated by VoU in 1960,1 Of the 97 metate 
ffllgmentsleft II the site, 12 were matched into 6 
pain representing from 10% to 100% ofa complelC 
mellle. 

• 

• 

• 
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Figure 98. 1. Three metatefragments (FS 1158-2, 1158-5, and 1138-4) 
from Room 103 01 Pueblo Allo (29SJ j89). (5 em scale) 
(NPS Chaco Archive Negative No. 14036.) 
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Figure 98.2. Reconstructed melale (FS 1624, FS 5460, FS 5455, FS 5456, 
and FS 1624) from Room 110 and Kiva 15 at Pueblo Allo (29SJ 
389). (15 em scale) (NPS Chaco Archive Negative No. 23635.) 
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Figure 98.3. TWo merate jragmeflls recovered from the south waif 
construction and fill of Kiva J 5 at Pueblo Alto (29SJ 389). 

• 

FS 5345 all left; FS 5453 all right. (15 on scale) (NPS Chaco • 
Archive Negative No. 23634.) 

Figure 98.4. Six metate fragments (FS 6329) recovered from Firepit 1, • 
Floor I, Room 147 at Pueblo Alto (29SJ 389). (/5 em scale) 
(NPS Chaco Archive Negative No. 23616.) 



• 

• 

• 

Figure 98.5. Two melare fragments from wall clearing south of 
Kiva 8 at Pueblo Alto (29SJ 289). FS 463-03 and 
FS 566 were found in construction material from two 
separate kivalroomblocks located 18 m apon. (5 em 
scale) (NPS Chaco Archive Negative No. 14071.) 

Figure 98.6. Two melate fragments (FS 4291) from Plaza }, wall 
clearing at Pueblo Alto (29SJ 389) nonh of Rooms 
200 and 198, Laye, 2. (15 em scale) (NPS Chaco 
Archive Negative No. 17957.) 

Metates 1093 
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Appendix 9C 

Intermediate Metate Analysis Form (LJII) 

V.riab !~ No. 

01-08 

09 

10 
II 

" 
13 

14 

" 

\, 

\7 

" 

19 

20 
21 
22 
23 

" 
" 

CatelOfY De...,riplloD 

Provenience Coding (same IS inventory) 

Dimensions 

"."" Widih 
Thickne .. 

~ 
0 - None 
t - Pan.idly 
2 - Utilized .unace 

EI!!i"lItation 
o - Insi,nilicllII 
I - COIIIpietc 
2 - Utilized Surface 

Hardneu 
01 - Soft sandltone 
01 - Medium undlllODe 
03 - Hud .. odltonc 
Fo r othu materiat., sec coding conventions 

Color 
I - Tao 
2 · 0ra)-
3 - Mixed 

Geologica! SITtlcturc 
I - Tabu lar 
2 - Tabular irregular 
3 - Massive tabular 
9 - Unknown 

Grain Site 
I - Fine 
2 - Medium 
3 - Very fine 

Manuflcturt: 
o - Unmodified 
I - Modified 

pimensions of Utili7.ed Surface 

"""" Width 
Depth of lrou&h 
Thinnest pan of trough 
Near-cnd shelf width 

Auenmcnl of Amount of Use 
1 - Light (0 - l(3) 
2 - Medium ( 1/3 ·213) 
3 - Heavy (greater than 213) 
9 - Unknown 

Column Numbcr(a) 

1-18 

19·24 

25-26 
27-28 
29-30 

31 

33-34 

" 

" 

31 

J8 

39-40 
41-42 
,,-44 
45-46 
47-48 

• 

• 

• 
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Varilbl$ No. CalcaO!} Descril1tion Column Numbe!!.~ 

16 Grinding Surface Pn:paralion 50 
I • Hc.vy pel:kil1Jflight abrasion 
2 • Modente peeking/moderate abnuion 
J • Light pe~kinglhuvy .br .. ion 
9 - UnknowlI 

27-28 Characteristics AS50Cilled with Grinding SI -S2 
0 - None 
I - Undulant trough walla (or bevelled) 
2 - &tterinJlcnl!,hing 
J - Stri.liom 
4 - utenl shelf 
9 - Unknown 

" Longitudinal Cross-section " 0- Other 
1 - Flat 
2 - Open--end Irough 
3 • Doublc-lidcd 
4 - Double open-end 
9 - Unknown 

30 Latitudinal Cross-section " J • Trough 
2 • Double-aidcd trough 
3 - Skppcd trough 
9 - Unknown • 31 Plan View " 1 - Rectangular 
2 - Angular-irregular 
J - Rounded-irregular 
4 - Round 

" Major Type " 0 - Other 
1 - Trough onc-end-opcn 
2 • TrouJh two-cndll-open 
J - Two-sided trough 
4 · "Other trough' (for fraJmcmll) 
9 - Untnown 

33 t!um~! of Major Second&!:! UtililCd Surfacel " (Contcmponll)' with ita use II I. mellllf:) 

34 1&!:!'joll o f Major Secondl.!1 Utili7.ed Surf.ee. SS 
I - Troullh 
2 - Adjaccntlconliguoul 
:J - Op~ite 

3S !J!,,·.~te ri$(iq o{ Major Second'II Utilizatio!l " 1 - Groundl.bnoded 
2 - Bauef"d/Iuocted/peckiog/chipping 
:J - Gou,ed 
4 - Pigment 

36 Number of Other Utilized Are .. 60 
(Contemponol")' with ill use .. . me~le) 

• 
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Variable No. C.Ie~!I IXK "p:tion ColulM Numbe!!sl 

37-38 Challlcterislici of Other Utili1-td Areas 61-62 
O· N/A 
1 • Pigment 
2 - Ground/abraded (pau lve) 
3 - GougedJpecked 
4 - "Kill hole" 
S - Striations 
6 • Battered/crushed 
7 - Burned 

39 Other Artifact Types 63-64 
00 - N/A 
0 1 - Paleuc 
02 - Anvil 
03 - Firedog 
04 - Cntaller/chopper 
OS - Mcl4tc 
06 - Hammerslone 
07 - Abnder 
08 - Mana 
10 - Vent shaft collar 
11 - Heanh Ilabfa nvil 

40 Co nd"tion " 1 - Whole (usable) 
2 - Complete (broken, unusable) 
3 - Fngmen! • 4\ FS Numher 73-78 

42 Item Number 79-80 

• 
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Appendix 9D 

Final Metate Analysis Form 

Variable No. ealegol)' DetcriPliOl1 Column Numbcr(IJ 

01-08 ProvcnjcDSi'i Codiru: ( .. me .. inventory) 1-18 

09 Weiaht 19-24 

Dimensions I. L< ..... 25-26 
11 Width 27-28 
12 Thi~kncu 29-30 

" I!uni!!& 31 
0- ND~ 
1 - PlIrtialJy 
2 - Utilized surf.ce 
1 -~Ietely 

" floor Weir 32 
0- None 
1 - Light on bottom 
2 - Medium on bouom 

• 3 - Heavy on bouom 
4 - Up! 00 ed,e 
.5 - Medium on ed~ 
6 - Ught on both 
7 - Medium on bOIb 
8 - Heavy on both 
9 - Unknown 

15 " anlne" 33-34 
01 - Soft .. nduone 
02 - Medium sandstone 
03 - Hard 114n<illlOne 
For other Il'lIIlen.is, tee codl", conventions 

16 ~ " 1 - Tin 
2 - Oray 
3 - Mixed 
4 _ Other 

17 GeoloKical SlttIclUre 36 
I - Tabulf,t 
2 - Tabular irregular 
3 - Mauivc regular 
4 - M ... lve Un:JUltr 
.5 - M .... in 

11 Gnin Size 37 
I - Fine 
'2 - Medium 
3 - Very flOe 
4 - Medium fine 

• 



1098 Chaco Artifacts • Variahle No. Catcio~ [)eserielion Column Nllrnbcr(s) 

19 Manufa~ture " o -Unmodified 
I - Chippcdlflakcd 
2 - Abraded 
3 - Pecked 
4-land2 
5· l and3 
6 -2and3 
7-1,2,'003 

Dimcl\.'lions of U'li7.ed Surface 
20 Length 39-40 
21 Width 41-41 
22 Depth of trough 43-44 
23 Thinne&t part of trough 4S-46 
24 Near-end shelf width 47-48 

" Assessment of Amount (If Use 49 
I - Light (0 - 1/3) 
2 - Medium (lf3 - 213) 
3 - Heavy (greater than 213) 
<I - Pecked outline 

26 Grinding Surface Preparation SO 
I - Heavy p«k.i0Il'f1igh\ abrasion 
2 • Moderate pecking/modenlt abrasion 
3 - Light pecl.:i.nglhcavy abra.ion 
4 - No pecking/heavy abrasion 

27-28 Characteristic' 6nociated with Orindinll 51-52 
0- None • I - Undulant trough walb 
2 - Bauering/c roshing 
3 - Striation, 
4 - Latenll melf 
S - Asymmetrical weir 10 left (at near.end) 
6 - A5ymrnclrica l wear to right (at ncar-end) 

!!l!!!t S3 

29 Shape of Near-c:nd ofTrous h S4 
4 -
S -
6 - In-egular 

30 Plan View " I - Rectangular 
2 - Angular-irr<lgular 
3 - Rounded-irregular 
4 - Round 

31 Major Typg " I - Trough one-end-op¢n 
2 - Trough two-ends-opcn 
3 - Two-sided tTOugh 
4 - "Other tfOIlgh" (for fragments) 
5 - Slab 
6 - Basin 
7 - CCl'elTl()niai beautiful 
8 - VIM 

J2 Number of M~ior Seconda!! Utili7.ed Suriacc8 S7 
(Contemporary with ill use IS a metate) 

• 



• 
Variable No. 

" 

34 

" 
36-37 

• " 

• 

Localion of r.bjnr Secondary Utilized Surflce. 
I · Troup 
2 • Adjacent/contiguoul 
3· Oppoaitc 
4 - l lnd2 
S- l and3 
6 -2 1003 
7- 1,2,1003 

Characteristic. of Major Secondary UtiliJ;llion 
1 - Oroundl.bnded 
2 - P«k:ed 
3 - Goutledlbattcrcdi1llcked (passive) 
4 - Pi,menl 
S - Incised groove 
6 - Ground/gouled (anvil wear) 
7 - Wide, deep, parallel gmove. in IrQUah 
8 - Pas.in ahnder 
9 - Concentration of pec.b on bouom 

Number of Other Utilized Areas 
(Contemporary wilb ita use 15. meUllc) 

g.ancteridic. "(Other Utili7.cd Arc .. 
I - Pirment 
2 • GrouQdfabndcd (passive) 
J - Gouged/pecked , -
5 - Striation. 
6 - BIIUcrcdlcrushed 
7 - Burned 
s-

Other Artifact Twc. 

(Sublleq~nl 10 being I metal,,) 

01 - Palette 

02 - Anvil 

OJ - FiredoJ 

04 - C ru$hcr/choppcr 

as - Mellll" 

06 - Hammerstone 

07 • Aclive abrader 

08 - Mano 

10 - Venl shalt collar 

II - Post shim 

]2 - Pauivc abl1lder 

13 - Saw edge 

14 - Drill bue 

15 - P1IQive abrader with undulations in troulh 

16 - Bille (or mealing bin 

17 - Mealing bin conatructioa 

33 - Shaped . Iab cover 

44 - Nokh 

55 - Step 

Metates 1099 

" 

" 

6 1-62 

OJ .. , 
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Variable No. 

39 

40 
4J 

42 

43 

44 

" 
46 

c.lcgory DcK riplion 

88 • Building ItollC 

27 - Bin w~r on near-end 
60 - Bin wear on fu-end 
61 - Bin wear on Illeral edge 
62 - Bin we.r on ~enter trough 
63 - 60.0061 
64 -60 and 62 
65 -61 and 62 
66 - 60, 61, and 62 
67 - 27, 60, 61 . and 62 

CondiTion 
1 - Whole and usable 
2 - Analytically complete and unusable 
3 - Fflimenl: No whole mcasu~mcnl$ poiSibJe 
4 - Fl'IIgmeol: Length onl y 
5 - Fl'IIgmenl: Width only 
6 - Frtlgment: ThiclO1csi only 
7 - FllIgment: 4 and 5 
8 - Fragment: 4 Ind 6 
9 - Fl'lIgmcnt: 5 and 6 

Dimension of Non-utilized Surface 
LeR "',cral MIelr 
Riahl lateral ahelr 

Characteristics of Trough 
1 - Fill bottom 
2 - Slightly concave (len than 1 em) 
3 - Very concave (gruler than 1 em) 

Amount of Wortc lnvestcd in Artifact 
1 - None/unmodified 
2 - Slight 
3 - Moderate 
4 - EXlcnsivo; 
5 - Superior 

Disposition 

o - Killed .00 broken 

I - Worn-out (wilb bole in OOtlom) 

2 - Killed 

3 - ReuKd in Con$l"fUc lion 
4 - Reused in construction wilb hole 
j - Reused in consll'Uction with kill hole 
(5 - No obvious reason 
7- Broken 
8 - Has become annther anifact 

FS Number 

Angle of the T rough 

Column Numher(.) 

65 

664>7 
68-69 

70 

71 

72 

73-77 

78 

79-80 

• 

• 

• 
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Appendix 9E 

Grinding Surface Area 

The most frustrating aspect of the metate 
analysis was the general lack of complete melates 
from which to calculate grinding surface area. As 
discussed, increasing grinding surface area from 
basin to trough to slab metate is considered by many 
Southwestern archeologists to be a pan-Southwestern 
occurrence. This did not occur in Cbaco Canyon; 
slab metates are absent. 

The increase in grinding surface area from basin 
to trougb is as much a function of changing 
adaptation from gathering seeds to dependence on 
maize agriculture, as it is from any other factor. 
Open-at-one-end trough metates occurred in such 
large numbers in Chaco that all otber types disappear 
statistically. The lack of complete rnetates and the 

• 

woefully inadequate sample sizes render any 
statistical comparison invalid; therefore, some 
observations will be offered based on the material 
available. 

One additional fact complicated consideration of 
the grinding surface area. 1be first analyst measured 
the width of the trough at the top and I measured it 
at the bottom. I used the bottom width because I 
hoped to consider issues that perhaps were related to 
the cessation of use of a metate-if not obviously 
worn out. Very few were worn out, and most 
appeared to bave many months of grinding 
remaining. 

As the mana grinds into the mctate, the mano's 
ends are worn away and the grinding surface area 
decreases. At some point as the grinding surface 
decreases, it may be that the cornmeal output 
declined sufficiently that it was more efficient to 
begin to use a new metate with a larger grinding 
area. This would account for the few metates that 
were worn out and looked to be perfectly adequate. 
The lack of metates in primary context and the lack 
of whole ones precludes a meaningful analysis toward 
tbat suggestion. 

Table 9E. 1. 

Site and FS No. 

295J 629 

F5561 

FS 726 

FS 11 04 

FS 1883 

FS 2007-1 

FS 2007-2 

FS 2830 

FS 3286 

FS 3574 

295) 389 

FS 433-5 

FS 433-7 

FS 433-8 

FS 433-9 

FS 822-2 

FS 822-3 

FS 886 

FS 900-1 

FS 900-2 

F5904 

FS 920 

FS 1534 

FS 4232-1 

FS 5308-3 

Meta!e, 11 OJ 

Undulations. depth in centi­
meters from top of meta/e." 

Firs! 

0·, 

0-2 

0-3 .3 

0-2.5 

04 

0-4 

0-3.5 

0-7 

0-3.5 

0-, 

0-1.5 

0-2 

O-S 

0-6 

0-' 

0-4 

0-2 

O-S 

0-6 

0-2 

O-l.S 

0-2 

0·, 

Undulalio llS 

Second 

'·S 

2~ 

3.3-6.4 

2.5-5 

4-7 
(brot en) 

4-8 

3.S-7 

7·' 

3.5-7 

H 

1.5-2 

S-6 ,., 
'·S 

,-6 
24 

,·8 

6-13 

2-5 

I .S-3.5 

2-45 

,., 

Third 

S·7 

7·' 

4-5.5 

,·8 

9· 11 

3.5-4.5 

4.5-6 

• 
It is clear that new manos were used in Chaco 

tmtates. Table 9E. I lists a sample of measurements 

• Note: This is a sample . Not eU undule.nt trough walls WCR! 
mcu uROd. 



1102 Chaco Artifacts • Table 9£.2. Average area at top o/metate in square centimeters. 
T[!!!!~ Oilen-at-(ll1e-end Trough Q!!cn-al-lwo-cooS Slab 

Site Name/No. A~. Number Au . Number ""'. Number 

295J 423 '97 3 

2951 1659 813 4 

2951628 108 , 
2951299 .48 " 29SJ 724 

29SJ 1360 822 13 861 2 

295J 629 940 , 920 111 

295J 627 .19 , 945 2 

295) 389 1,024 44 '13 2 

29SJ 390 1,180 2 

2951391 (U .... Vid,) 1,145 11 

2951 827 964 20 1,008 , 
2951633 96' 540 2? 

Pueblo Bonito 1,074 11 

29S} 395 1,200 

Visitors Center 1,058 120 

Casa Rinconad, 1,200 • "'50 934 3 

Mockingbird Dump 1,033 , 
295} 838 861 2 

29SJ 7S3 91. 

Table 9£.3. Average open-at-one-end trough dimensions by site. 
Site Trough length (em) Trou~c~Wh, top Trough width , bottom (em) Diffc~n<:e, top-bottom (em) 

2951423 36 19 

29S1 H;59 36 19 

2951721 

2951628 36.S 19.5 

295J 299 40 21.S 

295J 724 l' 
2951 629 40.S 22.2 17.7 4.' 

29SJ 1360 39.S 19 l' 4 

29SJ 627 39.5 19 

29SJ 389 45.2 22.9 18.5 4.4 

2951 390 29 " 4 

29SJ 391 45 26.2 22.6 3.' 

29SJ 827 42.7 23 \9.1 3.9 

29SJ 633 21.8 18 .3 3 .' • Pueblo Bonito 44 24.1 20 4.! 

"'50 41 .7 22.3 20 2.3 



• 
of undulations in the trough walls. These occur when 
a smaJ1er, but less worn, mano is used. Up to three 
undulations were recorded . 

In an attempt to increase tbe. sample size of 
length and width measurements, I used averages that 
were based on complete measurements from each 
site. I also detennined the average Joss of trough 
width from the top to the bottom and examined those 
numbers, but in the end the results seemed too 
artificial . Given the long temporal use and reuse of 
the sites in Chaco Canyon and the general lack of 
metates recovered in primary context, it is not clear 
what a detailed reconstruction of grinding surface 
area would be measuring. Also, the different 
measurements obtained by different analysts (noted 
above) affects the average lengths and/or widths and 
reconstructed widths of either the top or the bottom. 

Ignoring sample size, it is clear that the few 
open-at-two-ends trough metates and slab metates 
have much smaller grinding surface areas than do the 
hundreds of open-at-one-end trough metates (Table 
9E.2). The former styles do not represent an 

• 
increase in area or "efficiency" over the latter-as is 
alleged to be the case. It is clear, however, that tbe 
grinding surface area of the open-at-one-end trough 
metates was increasing through time in Chaco 
Canyon. 100 grinding surface area at the earlier sites 
averaged in the 700-900 cm2 range, while the latter 
sites were in the 1000-1100 cm2 range (Table 9E.2). 

With tbe exception of the single large slab 
metate from 29SJ 395, all of the remaining slab 

• 
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metates in Table 9E.2 represent a loss of hundreds of 
square centimeters of grinding area. This is not 
efficient. The grinding surface areas o f tbe open-at­
two-ends trough metate are, with several exceptions, 
between the areas of the slab and open-at-one-end 
varieties (Table 9E.2). The two exceptions are the 
average of 1,008 cm2 for six examples at 29SJ 
827-a late site excavated in the 1958 and the 
unprovenienced ones from the Mockingbird Dump. 
1be latter are probably from Pueblo Bonito, but there 
is no way to confirm the site o f origin. 

A spatial plot of grinding surface lengtb-by­
width produces several clusters among earlier sites. 
The late sites are not as closely grouped and are 
c learly larger in size. Group 1 includes 29SJ 423 , 
2951 1659, and 29SJ 628. Group 2 includes 29SJ 
299 , 29SJ 1360, 29SJ 629, and 29SJ 627. Bc 59, 
2951 827, Pueblo Bonito, 29SJ 389, and 29SJ 391 are 
each progressively larger. 

Table 9E.3 presents the avel"dge trough length, 
the average width at tbe top and the bottom, and the 
difference between the latter two measurements . 
Altbough the difference in top and bottom width 
measurements may Dot seem important, the effect is 
significant. If a trougb were 45 em 100g, then a 
trough width of 22 em at the top produces a grinding 
area of 990 cm2, whereas a bottom widlh o f 18 em 
results in an area of 810 em~. This is a loss of 18 
percent of the grinding capacity. Unless researchers 
report whether the trough width was measured at the 
top or at the bottom, it will not be possible to 
compare grinding surface area from site to site . 
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Appendix 9F 

Metate Fragments 

The tables in this appendix consist of 
measurements and remarks concerning the small 
fragments from 29SJ 389 and 29SJ 633, and the 
infield recorded fragments at 29SJ 633, These 
fragments were too small and missing many of the 
variables recorded for the computer-based analysis; 
therefore, Table 9F.l provides length, width, 
thickness. weight, and remarks, where pertinent, for 
metate fragments from 29SJ 389 (Pueblo Alto), 
These fragments were returned to the laboratory for 
analysis, but they are not part of the computerized 
data set. 

Table 9F.2 provides measurements and remarks 
for 137 metate fragments representing small pieces to 
complete metales. These were not returned to the 
laboratory and are not part of the computerized 
database. Due to the Limited testing and excavation 

undertaken at 295J 633 and concomitant lack of 
overall provenience control, leaving these fragments 
in place 00 the sile's surface was deemed most 
prudent. 

Tables 9F.3 and 9F.4 provide summaries of 
shelf-width and overall metate thickness for 2951 
633. As can be seen, all categories of metates 
discussed in the detailed recording in this chapter are 
represented at 295J 633. 

A total of 214 metate fragments (44 in the 
computerized data set, 33 reported in Table 9F .1, and 
137 field analyzed- Table 9F.2) from 29SJ 633 are 
included in this chapter. Time and decreasing 
daylight did not permit a complete inventory of aU 
metale fragments at the site; however, this is a • 
representative cross-section. 

• 
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Table 9F.I. Weights and measurements o!metarefragmemsjrom 29SJ 389 (pueblo Alto). 

Measurements in em 

FS 
No. No. M ajor Provenience Lo ..... Width Thickness Weigh! (g) RcrnarU 

1280 Room 103 11 , 2 227 Floor 3, [ill 

2 1m RoornJ 03 • 12 2 31 2 Floor 3, contact 

3 1312 Room 103 14 ,., 3 397 Floor 3, Posthole 2, COnSlJ\lClion 

4 1293 Room 103 I. , 3 '" Floor 3, Mealing Bin 1 , 1294 Room 103 1 , J.> 113 Floor), Mealing Bin I 

6 1296 Room 103 • 13 3 '" Floor 3, Mealing Bin I 

1 1293 Room 103 1.> 11 3 391 Floor 3, Mealing Bin 1, construction 

• 1293 Room 103 , I. 2.' 284 R oor 3, Mealing Bin 1, COOSIf\lClion , 1293 Room 103 14 12 2.' 131 Floor 3, Mealing Bin I , const ruction 

iO 1296 Room 100 , • 2.' ' I. Floor 3, Mealing Bin 1, construc tion 

II 1297 Room 103 iO , 2 142 Floor 3, Mealing Bin '2 

12 1297 Room \03 1 '.3 3 34. ROOf 3, Mealing Bin 3 

13 13110 RoomlOJ 12 1 2 284 Floor 3 , Mealing Bin 3 

• 14 1302 Room 103 I. , 2.' 624 Floor 3, Mealing Bin 3, CQlUlnlclion 

5312 Room 109 14;5 • 2.3 '" Reused as chopper 

5328 Kiv. 15 13 12 4 737 Fill 

2 533 1 Kiva 15 13 13 3 .,.. Fill 

3 5453 Kiva 15 I' I' 2 68. South w~ ll , construction 

4 5453 Kiv. 15 16 12 3 '61 South wall , construction , 5455 Kiv. 15 13 I. 3 '" North bench , construction, chopper 

6 5456 Kiva 15 13 10 , 68. NOM wall, cOllJllruction 

1550 Room 110 10.5 7.' 3.' 4>4 Floor 2, fill 

2 1686 Room 110 12 '.S 4 '" Wall Niche 5, construction 

3 5405 Room 110 , 14 2 312 Floor I , fill 

4 '40' Room 110 , 14 I.> 2" Floor I, fill , 5688 Room 11 0 , , 2 142 Other Pit 5, construction 

103' Room 112 I' I' 6.' 2,608 Fill 

2 7086 Room 112 I' 12 2 4>4 Fill 

• 3 1043 Room 112 12.5 16 4 1,049 Fill , palenc 

4 7029 Room 112 , II J.> 17. Fill 



1106 Chaco Artifacts • Table 9F. I . (continued) 

MeasUI'¢!!1\:i nti jn em 

F' 
No. No. Major Provenience t..""" Width Thickness Weight{&) Remark. , 702' Room 112 ,., 

" 2.' '" Fill 

2746 Room 142 11 6 6 652 FiJI, chopper 

6879 Room 143 , • 3 340 Roor 1, Po$tbole 6, constructio n 

602' Room 146 II " 2 '" Fill , palette 

"51 Room 147 17.5 6.' 6.' 1,134 Fill 

2 6329 Room 147 10 10 3 510 Floor I , Firepil I . cOlUtniction 

3 6329 Room H7 20 14 4 1,588 Floor I, Firepit I , construction 

4 6329 Room \47 " 
, , 1,332 Floor I , Firepil I , coNINe lion 

, 633 . Room 147 • , 2 227 All 

6 6342 Room 147 10 " 2.5 454 Fill , chopper • 
6305 Kiva 10 ,., 3 2 71 Fill 

'" Plua f eature I, Room • 4 1.5 " Floor 3 , ,"on\.le l 
4 

2 ." Plaza Future I , Room 10 , 2.5 227 Fill 
4 

3 .91 Plu.4 Feature 1, Room , 7 4 397 Fill 
4 

'" Plal.Al FealuI'C I, Room " " 
, 1,531 Fill , hal f burned 

3 

2 91' Plaza Future 1, Room 
3 " " 6 2.268 fill , haJfbumcd 

3 91' Pl.ll.II Feature I, Room 
3 

10 11 6 907 fill , hatfbumcd 

4 '" PIau Fetture I, Room 14 20 , 1,219 Fill , bumed 
3 , 

'" Plan Fu ture I , Room 
3 

20 " 6 2,3&1 Fill , burned 

6 917 Plazll Future I , Room 
3 " 14 3 '" Fill, half bum~ 

7 'IS Plaza Feature 1, Room • 4 l 284 Fill , bumcd 
3 • • " . PI.ua Feature I , Room " " 

, 2,325 Fill , burned 
3 
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Table 9F.I. (continued) 

Measurements in em 

FS 
No. No. Major Provenience ... """ Width Thicl.:nc:SII Weight (g) RClTlIIrll 

9 92. Plaza Feature I , Room 
3 

11 9.' , 737 FiU, chopper 

10 921 PIau Feature 1, Room 
3 

8 , , 17. FiU, burned 

11 921 Plaza Feature I, Room 
3 

9.' 8 2.' 369 Fill 

12 923 Plaza Feature 1, Room 
3 

18 I. 10 1,758 Fill , half burned 

13 941 Plaza Feature I, Room 11 
3 

8 , 737 Fill, balfburned, anvil 

1. 841 Plaze Feature I , Room 2. 
3 

12 6 1,644 R'~ eOfllllruclion associaled with 
fOIl replulcring. burned 

l' 818 Plu .. Feature 1, Room 
3 

18 12 7 1,985 Floor I, burned 

16 '" Plaza Feature I, Room 
3 

11 8 3.' S39 Fill, Firepi! I , burned 

17 81' Plaza Fealure 1, Room 16 
3 

13 • 1,049 Fill, Firepi! 3, burned 

• 79 Plaza I , Kiva 14 • 7.5 2.' 113 Wall clearing, abrader 

2 8. Plu .. I , Other Structure 
6(N) 

I. 7 2 227 Wall clea ring 

3 " Plaza I, Grid 96 11 .5 7 2.' .82 Fill, anvil wear 

• 291 Plaza 1, Rooms 198 and 
200 

22.' l' • 1,502 Wall clea ring , passive abrader 

, 333 Plu.a 1, Grid 75 6 10 • 397 Fill , aClive ahrader 

6 37' Plaza 1, Grid 35 11.5 IS .S 3 765 Floor 4, active abrader 

7 37. PIau t , Grid 35 11 12 7 1,134 Floof 4, hammerstonc 

8 283 PIau I, Other Structure 
6 (y{) 

21 24 3 2,268 Wall clearing, pus;v.: abrade r 

9 283 PIau I, Other Slrodu~ 
6 (y{) 

10.5 ,., , 369 WIU clclring 

\0 283 Plaza I , Other StJ\Jcture \0 10.5 2 340 W~1l cle.a rin~, wide deep striations, 
6 (y{) pusiv.: abnl er 

11 lSS Plaza I, Grid 30 I. 16 6 1,899 Fill, burned 

12 ? Phlu I, Grid 116 13 8 9 7m Fin 

'02 T rash Mound l' 7 3 '" uvel I 

2 "2 TnlsiI Mound 2. \0 • 1,219 Level 3 

3 S77 Tr'lSh Mound 11 \3 • 68. Level 18 

• • S97 TTlIsh Mound l' 9 340 Level 10 

, 626 Tnlsh Mound 13 11 2 'OS Fi ll 
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Table 9F. 1. (continued) 

FS 
No. No. Major Provenience 

6 626 Trash Mound 

7 1642 Trash Mound 

8 1642 Trash Mound 

9 1737 Trash Moond 

10 4824 Trash Mound 

II 1825 Trull Mound 

2 

3 

2 

3 

4 

5 

6 

7 

• 
9 

10 

11 

12 

J) 

14 

I' 
I' 
17 

I' 
19 

20 

21 

22 

339 

377 

383 

14 

14 

m 

m 

'" 
2" 

" 
20 

20 

20 

20 

20 

8S7 

.10 

663 

'" 
'02 
141 

21 

'" 
97 

10. 

Room 8 

RoomS 

RoomS 

Room 1 

Room' 

Room 7 

Room 7 

Room' 

Room' 

Room 7 

Room' 

Room' 

Room? 

Room' 

Room 7 

Room? 

Room' 

Room' 

Room 7 

Room' 

Room' 

Room' 

Room 7 

Room' 

Room 1 

MeUUrtmcnlS ill ~m 

Length Width 

16 . .5 15 

• 9 
12 11 

12 7 

18 13 

9 • 

15 

14 

• 
12 

J3 

21 

20 

I' 
10 

12 

12 

• 
I' 
17 

10 

10 

10 .. , 
7 

10 

10.5 

13 , 
J2 

• 

17 

9 

• 
13 

10 

• 
7 

9 

9 

• 
9 

12 

10 

7 

I' 
9 

13 

7 

7 

• 
10 

• 
7 

13.5 

• 

Thickness Weight (g) Remu io;s 

3 936 Fill 

3 425 Fill , Icti"c abrader, burned 

4 731 Fill 

3 340 Level 24--3 1 

:) 709 Level 82, wide deep atriatiolUl 

:3 284 Level 81 

5 

4 

4 

4 

2 

10 

13 , 
2 , 
2.' 
2.' 
3 

4.' 

9 

,., 
4 

2.' 
2.' 
3.' 

3 

3 

3 

4.5 

2.' 

1,402 

794 

340 

680 

454 

2,381 

2,268 

907 

227 

907 

2 .. 

397 

510 

737 

1,134 

"I 
62' 
227 

170 

340 

'" 
454 

199 

1,247 

110 

Surface, burned 

Fill 

Floor fill 

Surfl~e , SE Quad 

Surface, 5e Quad 

Fill , NE Quad, reused as chopper, 
plrlially burned 

Rod. Concclllratiun 1, SW Quad 

Fill, NE Quad 

Fill , NE Quad 

Fill , SW Quad 

Fill, Sf. QUid 

Fill , 5e Quad 

Fill, SE Quad 

Fill , SE Quad 

Fill, SE Quad 

Sub floor 2, NB Quad, partially burned 

Floor fill (I), SW Quad, burned 

Floor fill (I). SW Quad, partially burned 

Subfloor (2), NE Quad 

Fill, NW Quad 

Fill , NE Quad, partially burned 

Fill , SE Quad, reused IS ~hopper 

Fill. SE Quad 

Fill. SW Quad, reused as anvil 

Fill, NW Quad 

• 

• 

• 



• Metates 1109 

Table 9F.I. (continued) 

Measurement, in em 

FS 
No. No. Major Provenience l.o,g<h Width ThiclrneSli Weight (g) Remarks 

23 64 Room 7 14 14 3.' 766 Fill, SW Quad 

306 P1~ 1 14 10 • 822 Surface, Test Trench I 

2 3\0 Plaza 1 7 • • 227 Surrace, Test Trench I 

3 3\0 P1~ 1 l' \3 , 907 Surface, Test Trench I, panially bumed 

4 3\0 P1~ 1 26 22 3.' 2.608 Surracc, Test Trench 1 

, 31' P1~ 1 14 20 , 1,814 Surface, Test Trench I, reu!iCd n anvil 
and passive abrader 

• 33. P1~ 1 10.05 9 3 425 Surface, Test Trench 1 

7 11 32 P1~ 1 11 14 2 454 Fill. Test Trench 3 

• 

• 
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Meuuremcnts in em 

Number Leoglh Width Thicknesa Weight (g) Rcma rlC:I 

44 21 • 6,800 One-half o f trough mctale. Trough is 43 em long 

2 19 23 • 3,115 

3 21 27 4 1,814 

4 18 IS , 1,361 

S 28 23 7 4,536 Intense anvil wear on near end, possibly contemporaneous with 
me181c U$C 

• 29 11 10 4,082 

7 19 I' 7 3,175 Ori,iinai mcUllc h$d nur end of I em in width; reused .s • mctalc 
(using same trough) but nUNnd shelf of 7 em , 22 • • 1,814 

• 22 22 7 4,990 

10 2J 22 10 5,443 

11 2J 10 7 1,814 

12 53 28 • 14,061 One-half trough mctalc; trough is 45 em long 

I' 24 21 S 3,629 PoS5iblc slab metate?ltrough only? 

I. 46 28 10 9,072 One-half trough metale; trough is 43 em long • IS 54 2S I' 12,247 Two-thirds trough mctalc; trough is 53 em long 

I' .. " IS 20,865 One-half trough metatc; trough is 48 em long 

J7 28 IS 7 3,175 

18 23 I' 7 1,8 14 

I. 24 2S II 5,897 

20 2S 21 I' 6,350 Reused I S anvil 

21 12 10 • 454 Reused II m.mo 

22 I. II S .07 

2J 21 14 J3 3,175 

24 I' 24 • 2,722 

2S J3 I. • 1, 134 

26 20 17 7 2,722 

27 I' 13 • 2,722 Reused as anvil 

28 • I' S '54 

29 " JO • 2,722 

30 " I. II 7,711 Near end i l 16 em wide 

' I I' 7 • .07 

" I. I' • 1,36 1 

" 20 IS S 2,268 Trough only 0.5 em deep • 
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Table F.2. (continued) 

MellU~ments in em 

Number " ..... Width Thicknc$l Weight (g) Rem4rb 

" 23 18 6 3,629 

" 21 16 • 4,082 

36 " 23 10 4,082 

37 30 l' • 3,175 

38 30 " 6 4,990 

39 26 l' I' 4,082 

'0 30 27 12 7,711 Qne..half o f trough melale (laterally) 

'I " I. 7 3629 

" I' 12 7 2,268 

43 " 10 6 1,8 14 

44 16 17 , 1,361 

4S 30 I' 11 3,629 

46 48 23 7 6,350 One-hlf of trough meUlte 

47 l' I' • 1,361 

• 48 1. l' , 1,361 

49 24 16 6 1,814 

'0 1. 20 • 2,722 

'1 l' I. 6 1,361 Burned 

52 1. 21 7 2,722 

53 23 21 6 3 ,629 Near end i. 17 em wide 

54 'I 24 • 9,072 

55 40 17 9 5,897 One-h~lf of trough metal>! 

56 27 I' 10 5,443 

57 21 47 10 11 ,793 Trough il asymmelf;calto right 

" 20 16 , 907 Fl'lIgment i. trough only 

59 16 13 7 1.361 

60 1. • 10 1,1114 

61 26 12 • 2,268 

62 28 21 11 6,350 Undulation in trough 

63 l' l' 10 2,722 

64 39 33 • 11 ,340 Two-thirds of trough metatc 

OS 23 26 • 5,897 

66 12 11 6 '54 
67 " 22 7 2,268 • 68 27 10 10 2,268 
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Measu!!ment. in em 
Number Loo"" Widlh ThiCkne$8 Weight (g) Remarb 

69 24 17 9 4,S36 

70 22 18 ? 2,268 

71 12 10 6 454 

72 " 2.S 10 4,536 

73 21 12 12 4,082 UndulaLion in trough 

74 25 20 1 3,175 

15 31 " 9 4,536 

" 13 12 6 3.175 

n 31 18 4 3,175 Trough only 

78 26 14 , 4 ,082 

19 12 14 6 1,361 

'0 52 14 13 12,247 Trough is 51 em long 

" 25 23 9 4,536 Slab? 

" " 18 10 5"3 

" 10 , ? 227 Trough only • " " " , 901 

" 6 14 4 340 

" " 4 ? 454 Trough only 

" 23 11 9 2,722 Trough il &symmetrical 10 right 

" 40 16 10 4,082 

" " 14 1 1,812 

90 11 18 , 901 

91 11 " 1 901 

92 21 14 1 3.629 

93 26 18 1 3,175 

94 " 18 5 680 ""mod 

" 20 29 9 5,897 

96 13 IS 4 1,814 

97 IS 7 ? 901 

" 26 IS , 2.722 Reused IS passive abl1ld~r 

" 31 16 10 3,629 

100 13 22 3 1,36 1 !.alel'lll shelf il 19 em wide 

101 46 41 , 14,061 Two pieces match 10 form whole mellie. Trough is 44 em long 

102 24 " 9 2,722 One undulation in trough • 103 21 12 6 2,722 
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Table F.2. (continued) 

Mcasllrement~ in em 

Number Length Width Thicknesl Weight (g) Rcmarb 

104 26 28 9 5,897 

10> 17 12 \3 3, 115 

10' '" 29 , 9,072 Nen end i, 24 em wide! 

107 20 12 3 907 Trough only 

108 26 18 9 4 ,082 

109 28 17 9 5,443 T rough reused as plSsive abrader 

110 " " 8 3,629 

III 52 13 13 11 .340 T rough i. S I em long 

112 II 10 8 680 

113 II 14 , 1,361 

"' 14 , , 18 1 Bumed 

lIS 9 8 , 9t Very fragmentary 

116 17 , 7 '54 Very fragmentary 

117 \9 , , 907 Very flllgmcntary 

• 118 29 17 10 4,536 

119 47 16 \3 10,433 Two undulations in trough 

120 \8 22 , 2,722 

121 30 30 7 4,990 

122 23 9 II 3,175 One undulation in trough 

123 " \4 9 6,350 Trough is 45 em long 

12' 20 21 8 2,268 

125 20 12 , 1,IJ4 

126 17 10 II 2,268 

127 22 12 , 1,361 One undulation in trough 

128 23 12 , 2,268 

129 26 9 II 2,722 

130 " II 8 1,814 

131 " 13 , '54 

\32 \9 21 9 4,536 

\33 38 \9 8 4,990 

134 47 12 \4 13,154 Two undulation. in trough 

135 32 13 12 7,938 

13' 26 32 10 9,525 Trough is 24 em wide altop, 20 em wide al bottom 

• \37 23 22 , 4,536 
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Table 9F.3. Wuith of lateral or near-end shelves of 
metaces from 29SJ 633, in-fteld recording. 

Len than 10 em IO-IS em ORller thin IS em 

89 (IU lateI'll!) 23 (15 laleral) S (l l.lent) 

Table 9F.4. Thickness o/meraresfrom 29SJ 633, 
in-jield recording. 

LeSi thin II em ORater Ibln 8 em 

69 " 

• 

• 

• 



• 

• 

• 

References 

Adams, Richard N. 
1951 Half House: A Pithouse in Cbaco Canyon, 

New Mexico. Papers of the Michi!:an 
Academy of Sciences. Arts and Letters 
35:273·295. 

Bartlett, Katherine 
1933 Pueblo Milling Stones of the Flagstaff 

Region and their Relation to Others in the 
Soutbwest. Museum of Northern Arizona 
Bulletin 3:3·32. 

1936 Symposium on Prehistoric Agriculture. The 
University of New Mexico Bulletin 1(5):29-
34. 

Bradley, Zarro A. 
1971 Site Be 236. Chaco Canyon National 

Monument. New Mexico. Division of 
Arcbeology. Office of Arcbeological and 
Historic Preservation, National Park 
Service, Washlngtoo, D.C. 

Brand, Donald D., Florence M. Hawley, Frank C. 
Hibben, and Donovan Senter 
1937 Tseh So, A Small House Ruin, Chaco 

Canyon, New Mexico. Preliminary Report. 
The University of New Mexico Bulletin, 
Anthropological Series 2(2). Albuquerque. 

Bullen, Ripley P. 
1941 Preliminary Report. Be 54, Chaco Canyon, 

New Mexico. Ms. on file, National Park 
Service Chaco Archive No. 2086, University 
of New Mexico, Albuquerque. 

Carter, George F. 
1977 The Metate: An Early Gmin-Grinding 

Implement in the New World. In Origins of 
AgricuJture, edited by Charles A. Reed. pp. 
693-712. Mouton, The Hague. 

Cattanach, Geol"ge S., Jr. 
J980 Long House. Mesa Verde National Park. 

Colorado. Publications in Archeology 7H, 
Wetherill Mesa Studies. National Park 
Service, Washington, D.C. 

Ciolek-Torrello, R. 
1978 A Statistical 

Organization: 
Analysis of Activity 

Gmsshopper Pueblo. Ph.D. 

Metates 1115 

dissertation, University of Arizona, Tucson. 
University Microfilms. Ann Arbor. 

Dutton, Bertha P. 
1938 Leyil Kin. A Small Hou,<;e Ruin . Chaco 

Canyon. New Mexico. Excavation Report. 
University of New Mexico and the School of 
American Research Monogmph No.7. 
Albuquerque and Santa Fe. 

Eddy, Frank W. 
1964 Metales & Manos. Popular Series Pamphlet 

No. 1. Museum of New Mexico Press, 
Santa Fe. 

Hard, Robert Jarratt 
1986 Ecological Relationships Affecting the Rise 

of Farming Economies: A Test from the 
American Southwest. Unpublished Ph.D. 
dissertation, Department of Anthropology , 
University of New Mexico. Albuquerque. 

Hayes, Alden C. 
1981 A Survey of Chaco Canyon Archeology. In 

Archeological Surveys of Chaco Canyon. 
New Mexico, by Alden C. Hayes. David M. 
Brugge, and W. James Judge, pp. 1-68. 
Publications in Archeology 18A. Chaco 
Canyon Studies. National Park Service. 
Washington, D.C. 

Hayes, Alden C., and James A. Lancaster 
1975 Badger House Community. Mesa Verde 

National Park. Colorado. Publications in 
Archeology 7£, Wetherill Mesa Studies. 
National Park Service, Washington, D .C. 

Hill, James 
1976 Research Design-Pajarito Archaeological 

Research Project. Ms. on file , National 
Park Service Chaco Arch.ive, University of 
New Mexico. Albuquerque. 

Judd. Neil M. 
1954 The Material Culture of Pueblo Bonito. 

Smithsonian Miscellaneous Collections No. 
124. Washington, D.C. 

1959 Pueblo del Arroyo. Cbaco Canyon. New 
Mexico. Smithsonian Miscellaneous 
Collections No. 138. Washington, D.C. 

1964 The Architecture of Pueblo Bonito. 
Smithsonian Miscellaneous Collections, No. 



1116 Chaco Artifacts 

147(1). Washington, D.C. 

Judge, W. James, H. Wolcott Toll, William B. 
Gillespie, and Stephen H. Lekson 
1981 Tenth Century Developments in Chaco 

Canyon. In Collected Papers in Honor of 
Erik Kellerman Reed. edited by Albert H. 
Schroeder, pp . 65-98. Papers of the 
Archaeological Society of New Mex ico: 6. 

Kluckhohn, Clyde, and Paul Reiter (editors) 
1939 Preliminary Report on the 1937 Excavations, 

Be 50-51 , Cbaco Canyon, New Mexico. 
University of New Mexico Bulletin 345, 
Anthropological Series 3(2}. Albuquerque. 

Lange, Cba.-les H. 
1959 Cochiti: A New Mexico Pueblo Past and 

Present. Southern Illinois University Press, 
Carbondale. 

Lister, Robert H. 
1964 Contributions 10 Mesa Verde Archaeology: 

l. Site 499. Mesa Verde National Park. 
Colorado. Series in Anthropology No.9. 
University of Colorado Studies. Boulder. 

Loose, Richard W. 
1979 Excavations at Site 29S1 299, Cbaco 

Canyon, New Mexico. Ms. on file, 
National Park Service Chaco Archlve, 
University of New Mexico, Albuquerque. 

Martin, Paul S., and I<~red Plog 
1973 The Archaeology of Arizona. Doubledayl 

Natural History Press, Garden City, New 
York. 

Mathien, Frances J. 
1984 Social and Economic Implications of Jewelry 

Items of the Chaco Anasazi. In Recent 
Research on Chaco Prchistory, edited by W. 
James Judge and John D. Scbelberg, pp. 
173-186. Reports of the Chaco Center, No. 
8. National Park Service, Albuquerque. 

Maxon, James C. 
1963 Lizard House: A Report of a Salvage 

Archaeological Excavation at Cbaco 
Canyon, New Mexico in 1960. Ms. on file , 
National Park Service Chaco Archive, 
University of New Mexico, Albuquerque. 

McGregor, J. 
1965 Southwestern Archaeology. University of 

lllinois Press, Urbana. 

Morris, Earl H. 
1928 Aztec Ruin. Anthropological Papers No. 

26. American Museum of Natural History, 
New York. 

1939 Archaeological Studies in the La Plata 
District. Southwestern Colorado and 
Northwestern New Mexico. 
Institution Publication No. 519. 

Nemel:t, J. A. 

Carnegie 

1977 Archaeolob>ical Excavations at tbe Escalante 
Site. Dolores. Colorado. 1975 and 1976. 
Unpublisbed M.A. thesis, Department of 
Anthropology, University of Colorado, 
Boulder. 

Pepper, George H. 
1920 Pueblo Bonito. Anthropological Papers No. 

27. American Museum of Natural History, 
New York. 

Pippin, Lonnie C. 
1979 The Archaeology and Paleoecology of 

Guadalupe Ruin. Sandoval County. New 
Mexico. Ph.D. dissertation, Department of 
Anthropology, Washington State University, 
Pullman. 

Plog, Fred T. 
1974 The Study of Prehistoric Change. Academic 

Press, New York. 

Reed, Alan 
1979 The Dominguez Ruin: A McElmo Phase 

Pueblo in Southwestern Colorado. In The 
Archeology and Stabilizatioo of Dominguez 
and Escalante Ruins by Alan D. Reed, 
Judith A. Hallasi, Adrian S. White, and 
David A. Breternitz, pp. 1-196. Colorado 
Cultural Resources Series No.7. Bureau of 
Land Management. 

Roberts, Frank H. H., Jr. 
1929 Shabik'eshchee Village. A Late Basket 

Maker Site in Chaco Canyon. New Mexico. 
'Bureau of American Ethnology Bulletin No. 

• 

• 

92. Smithsonian Institution, Washington, • 
D.C. 



• 

• 

• 

1931 The Ruins at Kiatulhlanna. Eastern Arizona. 
Bureau of American Ethnology Bulletin No. 
100. Smithsonian Institution. Washington, 
D.C. 

1932 Village of the Great Kivas on the Zuni 
Reservation, New Mexico. Bureau of 
American Ethnology Bulletin No. 96. 
Smithsonian Institution, Washington, D.C. 

Rohn, Arthur H. 
1971 Mug House. Publications in Archeology 

7D, Wetherill Mesa Series. National Park 
Service, Washington, D.C. 

Schelberg, John D. 
1979 Social Complexity in Chaco Canyon. Paper 

presented at the Second Conference on 
Scientific Research in the National Parks, 
San Francisco. 

1982 Economic and Social Development a.'. an 
Adaptation to a Marginal Environment in 
Chaco Canyon. New Mexico. Unpublished 
Ph.D. dissertation. Northwestern Univer· 
sity. University Microfilms, Ann Arbor. 

Senter. Donovan 
1939 Excavation Report, Chaco Canyon. Be 50, 

Season 1939. Ms. on file, Vivian Archive 
No. 020, National Park Service Chaco 
Archive, University of New Mexico, 
Albuquerque. 

Shelley, Phillip 
1980 Attribute Analysis of Metates and Milling 

Activities. In Investigations at the Salmon 
Site, edited by Cynthia Irwin-Williams and 
Phillip H. Shelley, 1ll:97-114. Report to the 
Funding Agencies. Copy on file, National 
Park Service, Santa Fe. 

Swannack, Jervis, D., Jr. 
1969 Big Juniper House. Mesa Verde National 

Parle. Colorado. Publications in Archeology 
7C, Wetherill Mesa Studies. National Park 
Service, Washington, D.C. 

Titiev. Mischa 
1972 Hopi Indians of Old Orabi: Change and 

Metates 1117 

Continuity. University of Michigan Press, 
Ann Arbor. 

Vivian, R. Gordon 
1950 The Mobile Unit Southwestern National 

Monuments Slabilization Report, Site Bc 51, 
Chaco Canyon. Ms. on file , National Park 
Service Chaco Archive , University of New 
Mexico, Albuquerque. 

1965 The Three-C Site. An Early Pueblo II Ruin 
in Chaco Canyon. New Mexico. University 
of New Mexico Publications m 
Anthropology, No. 13. 

Vivian, R. Gordon, and Tom W. Mathews 
1965 Kin Kletso. A Pueblo III Community in 

Chaco Canyon. New Mexico. Southwest 
Parks and Monuments Association, 
Technical Series 6(1). 

Vivian, R. Gwinn 
1970 Aspects of Prehistoric Society in Chaco 

Canyon. New Mexico. Unpublished Ph.D. 
dissertation, Department of Anthropology, 
University of Arizona, Tucson. 

Windes, Thomas C. 
1993 The Spadefoot Toad Site. Excavations at 

2951 629 in Marcia's Rincon and the Fajada 
Gap Pueblo II Community. Reports of the 
Chaco Center No. 12. Branch of Cultural 
Research, National Park Service, Santa Fe. 

Woodbury, Richard B. 
1939 Ground and Pecked Stone Artifacts (Other 

Thall Arrow-Shaft Tools). In Preliminary 
Report on the 1937 Excavations. Be 50~51. 
Chaco Canyon. New Mexico, edited by 
Clyde KJuckhohn and PauJ Reiter, pp. 58-
79. University of New Mexico Bulletin 
No. 345, Anthropological Series 3(2). 
Albuquerque. 

1954 Prehistoric Stone Implements of 
Northeastern Arizona. Reports of the 
Awatovi Expedition No.6. Papers of the 
Peabody Museum of American Archaeology 
and Ethnology, No. 54. Harvard 
University, Cambridge. 



1118 Chaco Artifacts 



• 

• 

Chapter Ten 

Ornaments of the Chaco Anasazi 

Frances Joan Mathien 

The analysis of ornaments and minerals from 
tbe NPS Chaco Project provides information that 
supplements other artifact analyses and assists in the 
interpretation of the -Chaco Phenomenon. · This 
chapter will present the major conclusions reached 
after an examination of the li terature from previous 
excavations at sites in Chaco Canyon, an analysis of 
ornaments and minera1s from sites excavated during 
tbo Chaco Project, a review of available materia1 
from other excavated sites in Chaco Canyon and 
surrounding areas, and discussions with coUeagues 
associated with the project. 

Over 20 sites were excavated or tested during 
the Chaco Project. Numerous ornaments were 
recovered from these sites that range in time from 
Archaic through Pueblo III, as well as Navajo. 
Ornaments were made from a variety of materials, 
some of which were also present in sites as raw 
materials or partially worked artifacts. This chapter 
is not an all-inclusive report; readers who want 
details on ornaments and minerals from each site 
excavated by the Chaco Project are referred to the 
published site reports (Mathien 1987, 1988, 199 1, 
1992b, 1993) or to the combined draft overview 
(Mathien 1985). Additionally, two sites that were 
excavated by NPS , but were not a part of the Chaco 
Project, have been analyzed (Mathien 19908, 1990b). 
The data from those two sites were not incorporated 
into this report; they do nol cbange the conclusions 
reached herein. 

Because a number of qu~tions regarding the 
manufacture and use of ornaments cannot be 
answered unless a more comprehensive siudy of the 
available materials is undertaken, an examination of 

minerals that were not used as ornaments, except on 
rare occasions. Some of these, e.g., hematite, 
limonite, and selenite, were assigned a low priority 
during analysis; they were counted, but were not 
analyzed in great detail. Some of them occur 
naturally in nearby deposits; many were not listed for 
all sites as a result of cultural events or because they 
had not been systematically collected. Several 
questions relating to materials, the personnel and 
technology involved in jewelry-making, and 
ultimately, inferences about social organization, 
however, illustrate the reasons for including tbese 
unworked or partially worked minerals. 

What minerals and other materials were locally 
available prehistorically for ornament manufacture? 

Which of these available materials were used 
for ornaments? 

What materials were imported from other areas, 
either as frnisbed ornaments or as raw material for 
the production of jewelry? 

Can jewell)' workshop areas be documented for 
the Chaco Anasazi? Or, for other Anasazi groups? 

What was the technology used for the manu­
facture of ornameots? What are the limits of this 
technology, based 0 0 the evidence available'? 

What inferences can be made regarding the 
possible values of these materials to the prehistoric 
population and social interaction among different 
groups'? 

• 

unworked or partially worked minerals was included. 
This additional material provides information on 

To answer these questions, several different 
studies were outlined. Some information regarding 
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these studies has been documented elsewhere: 
sources of turquoise (Mathien 1981, 1992a; Mathien 
and Olinger 1992); location of jewelry workshops in 
Chaco Canyon (Mathien 1984a); identification of 
materials used in small white discoidal beads 
(Mathien 1984b); possible local sources of argillite 
(Mathien 1994); and detailed studies on ornaments 
and minerals from Chaco Canyon sites (Mathien 
1985). This report will summarize the methods used, 
present the results obtained, and address the questions 
listed above. 

Methods 

Several types of data were recorded for each 
ornament and mineral examined. All were listed by 
provenience (e.g., site number, general provenience 
unit and unit Dumber, general level, floor indicator, 
layer-level and level characteristic, feature category 
and feature number, and feature level category); field 
specimen (FS) number or catalog number, as well as 
specimen number; material type; dating; artifact class 
and shape; evidence of manufacture or modification 
(e.g., evidence of perforations, striations, drilling, 
notching, grinding, polishing, beveling, carving); 
color and matrix, if present; condition of the artifact; 
and measurements in centimeters (length, widtb, 
thickness, and perforation size). For some of tbese 
categories, furtber explanation is needed. 

Material Identification 

To assess the materials found at numerous sites, 
lists of known ornaments and minerals from all 
previously excavated sites in Cbaco Canyon were 
obtained from the fi eld catalog sheets, as well as 
from published and unpublisbed reports. 

Geological type specimens for tbose materials 
were collected by A. Helene Warren and David W. 
Love, both geologists formerly associated with the 
Chaco Project. These type collections were used as 
references during identification of minerals that were 
not familiar to the author; Warren and Love were 
consulted when comparisons of artifacts to the type 
collection specimens was inconclusive. 

All shell or suspected shell items were identified 
as to species, if possible, by Helen DuShane of the 
Division of Malacology, Los Angeles County 
Museum of Natural History. In addition to the sbell 
artifacts recovered from si tes surveyed or excavated 

during the Cbaco Project, she classified shells from 
earlier excavations that were CUtated by the National 
Park Service Cbaco Project. Land snails from one 
site (29SJ 626), which was analyzed later (Mathien 
1990a), were identified by Richard Smartt, Curator 
of Zoology, New Mexico Museum of Natural 
History. 

During the course of these material 
identifications, several problems arose. They affect 
the answers to several of the questions listed above. 

Shell versus CalciteITravertine (Mexican onyx) 

Small white discoidal beads had been modified 
so that their original material is not obvious; it could 
be bone. calcite/travertine, or shell. Judd (1954:92-
93) noted that the material from Pueblo Bonito •... 
bas been variously designated . . . as stone, bone, 
and shell ... tbose actually tested proved to be 
shell.· Not all field workers are able to correctly 
identify materials, especially if the beads are dirty or 
!he field bands are untrained in mineral identification. 
Urness the classifier is familiar with an area and the 
problem, the wrong material type may be assigned to 
an object (Mathien 1984b). 

Following DuShane's examination of the "shell" 
material and discussions with Warren, one result was 
a study of how to tell shell from calciteltravertine if 
the material has been greatly modified. DuSbane 
noted that many of the smaH white discoid beads 
could have been either shell or some other white 
stone of a similar composition. She was not familiar 
with the geology of New Mexico, but Warren was 
aware of numerous calcite/trdvertine deposits and she 
was able to discern differences among the specimens. 
Proper material identification was important because 
calcite/travertine is a material that is quite abundant 
in northwestern New Mexico (Northrop 1959), but 
shell is a long-distance import, usually from the Gulf 
of California or the Pacific Coast (Keen 1971). 
Correct identification of such materials affects 
interpretations of trade networks. A met bod was 
needed to clarify these distinctions for otber analysts 
(including this one). 

Because both materials are calcium carbonate 
and respond similarly when a drop of acid is placed 
00 them, a more detailed examination of the artifacts 
was necessary. Review of this problem (Malhien 
1984b) indicates that tbe growth patterns in the shell 

• 

• 

• 
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produce fine layers tbat look very much like the 
ridges in a fingerprint. Shell often, but nol always, 
retains a glossier appearance than calcite/travertine. 
Ca lcite/travertine often exhibits dark Lines which 
result from depositional history; these are usually 
irregular and spaced farther apart than shell growth 
lines. Additionally. calcite/travertine cootains foreign 
inclusions and/or cavities with a very different pattern 
from shell . 

Jet and Olher Black Minerals 

Black minerals posed another problem. Some 
black shales are bard and resemble bituminous coal 
or lignite. The tenn "jet" is usually used to describe 
li gnite, but it also covers black marble. Various 
black shales and other materials are often classified 
wurer this name. Because shales come in a variety of 
colors. some are easy to classify, but black shales are 
more difficult to identify WIless a detailed analysis of 
the artifact is performed. Because this study was 
non-destructive and performed without the aid of a 
microscope, there is a possibility of misidentification. 

A review of some of the terms indicates the 
extent of the problem. Brand (1937:55-62) provides 
definitions fo r several black minerals under 
consideration. The fo llowing are taken from his 
work : 

Can nel coal is commonly considered 10 be a 
compact variety of bituminous coal, although it 
aventges less fixed carbon and more volatile material. 
It possesses a dull luster and conchoidal fracture. No 
deposits of cannel coal have been reported from the 
Chaco area, but small lenses could occur in the 
predominant sub-bituminous seams (found in the 
area). Artifacts recovered from sites in Chaco 
Canyon indicate it was used for beads. 

Carbonaceous w le is found in altered clay beds 
containing brownish bituminous material. It is quite 
common in Chaco Canyon, especially in the upper 
portion of the Allison member. It was used for 
flooring, etc., in pueblo construction, and for pot 
covers, ornaments, etc. 

G jlsonite Qr Uintahite is a brittle variety of 
asphalt that is lustrous black. in color and has a 
conchoidal fracture. It is probably the same as 
manjak. Found in Utah, western Colorado, and in 

• veins in sandstone strata southwest of Aztec, it 
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superficially resembles another asphalt (wurtzili te), 
and has frequentJy been confused with the j et variety 
of lignite. It was usually employed for ornaments, 
inlays, and -butlons.· 

!ru. is a "jet black" variety of brown coal or 
lignite. It is a compact hydrocarbon, takes a high 
polish, and has a conchoidal fracture. It was used 
for beads, "buttons," inlays, and various other small 
carved items. There may be some confusion in the 
identification of items listed by archeologists as j et, 
lignite, and gilsonile. The material is probably 
derived from the coal seams in Cbaco Canyon. 

~ is a variable variety of coal that IS 

onlinarily bro\V[!, in color and ligneous in texture; it 
checks irregularly and breaks into thin slabs. The 
black form of lignite is known as sub-bituminous 
coal. This is tbe dominant type in the Allison and 
Cbacra members of the Mesaverde group. Various 
ornaments of lignite have been recovered. 

Red Minerals 

Again, Brand (1931) provides several terms that 
cover materials that possibly were used for red beads 
and pendants. 

Argi lli te is a schist or slate derived f.rom clay. 
In tho Cbaco area , it is probably derived from 
argillaceous shale beds in the Allison member or 
from the Lewis or Kirtland shales. 

~ is a clay and red ochre mi xture 
resembling argillite, but softer. It was found as 
beads at Tseh So and probably was obtained from 
local shales. 

Other Colored Minerals 

Additionally , Brand (1937) discusses several 
other materials that were used to make ornaments. 

Clay is an eartby material that is plastic when 
wet and composed chiefl y of bydrous aluminous 
silicates. Most of the clays in Chaco Canyon are 
recent alluvial (in the vaUey fiU) and argillaceous 
shales. Found principally in the upper portion of the 
Allison member, and. to a minor extent in the Chacra 
sandstone, are thin stringers of hard white clay 
interbedded with lignite and sandstone. The sandy 
alluvial clay or adobe found exposed in the Chaco 
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channel waUs was used for plaster. mortar, and wall 
fill. Beads and other ornaments were likewise made 
from clay. 

Shale is a soft sedimentary rock. normally with 
a tbinJy laminated structure that is formed by the 
consolidation of beds of mud, clay. or silt. In the 
Chaco area, the shales are oruy less important than 
the sandstones. Gray, green, brown, and black 
shales are most common, the black to gray 
carbonaceous shales being preponderant. Shale was 
used as floor material , for beads and other 
ornaments, alia lids or covers, tablets and palettes. 
etc. Archeological reports normally do not 
differentiate among the shales, but some reports list 
specific types: argillaceous shale, green shale. 
carbonaceous shale, ferruginous shale. and siltstone. 
Siltstone is a fine-grained clastic rock tbat is included 
in shale. 

In addition to the above. tbe following 
definitions from Webster's New Collegiate Dictionary 
(1951. second edition) add to our comprehension of 
the problem. 

Schist covers any metamorphic crystalline rock 
having a foliated structure and readily split into slabs 
or sheets. 

Slate is a dense, fine-grained rock produced by 
the compression (metamorphism) of clays, shales, 
etc., so as to develop a characteristic cleavage. 

To resolve the mineral identification problem 
for this study, it was assumed that all shales were of 
local origin. The Allison member of the Mesaverde 
group, the Cbacrll. member. and the Lewis shales are 
part of the rocks exposed along the Chaco Wash to 
some extent from Pueblo Pintado to the junction of 
the Chaco Wash with the Escavada. 

Areillite is the tenn that WIS used to identify all 
red shale-like ornaments in lhis report. Some red. 
materia l was often called red dog shale by the 
archeologists who worked on the project. Yel, tht:re 
were darker s uJ barder artifacts thai wt:re refe rred to 
as red shale. As a result, a brief reconnaissance of 
Chaco Canyon was made. Outcrops of the flOe-­
grained red malerial are found along the south and 
west end of Chacra Mesa-in view of Fajada Butte. 
The shale beds or layers also include some pieces that 
are both red and gray, which indicates the exlent of 

the bum area. Layers above and below range in 
color from a pinkish shade to near maroon. In the 
area just soutb of the o ld monument fence, near site 
29SJ 1337, there are layers tbat are yellowish. 
Along the south side of South Mesa and West Mesa 
are other outcrops of red shale. The westernmost of 
these outcrops are not as frne-grained and more 
closely match Brand's description of reddle. During 
the survey of Chaco Canyon, numerous sites in the 
area were noted to have artifacts of this material on 
the surface. Those that were collected by the survey 
crews were examined and resemble material from the 
nearby source locations (Mathien 1994). In 1995, a 
collection of material from five source areas and 25 
artifacts from several sites was sent to James N. 
Gunderson and Lillian Pollacb at Wichita State 
University for more detailed study. Until their 
results are available, for purposes of this study, all 
ornaments were called argimte. 

Gray and lighter brown shale objects posed no 
problems. They are called shale and It color was 
associated with the material identification. 

• 

Black objects posed the greatest problem. They • 
ranged in appear.mce from dull to polished, and from 
soft to hard. Extremely soft pieces were identified as 
lignite; the layers were usually visible. The hard, 
weU·polished artifacts, usually discoid beads, ranged 
from brownish-black to dark black . There was no 
way to creterurine whether some pieces were gilsonite, 
jet, or shale. All were classified as shale, black, 
except for a very few ornaments that were classified 
as jet because they were much harder, e.g., a ring 
from 29SJ 1360. 

As a result, there are probably some incorrect 
identifications of materials called argillite and shale. 
The questions about source areas utilized, however, 
are probably not greatly affected by these 
determinations. 

Mica-muscovite VersUS Shaved Selenite 

AIIother mineral identi fication proble m surfaced 
several years aher the analySt:s were completed and 
some site rt:ports published (Mathien 1987, 1988). 
The material identified as mica-muscovite throughout 
tbis analysis may, in some cases, be thin shaven 
pieces of selenite. Dodge (1990) prepared pieces of 
selenite for a class display; they very much resembled • 
the items listed as mica in lhis report. Obvious 



• 

• 
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pieces of selenite were identified as such in this 
report; the thin leaves tbat were originally classified 
as mica were not changed because Love had 
suggested this term during the study. Selenite is 
abundant in Cbaco Canyon; mica is available in the 
San Juan Basin. The number of items classified as 
mica are few; therefore, imports would have been 
few if this rrutterial was misidentified. 

Source Area Identification 

Brand (1937) describes the natural landscape in 
the Chaco area as follows: 

The Allison member is made up of 
interbedded sandstones and carbonaceous 
shales, with stringers of white clay, 
argiUaceous shale, selenite, and coal. In 
the vicinity of Casa Rinconada the coal 
seams are thin, and the coal varies from 
Hl:.'nite to subbituminous. Progressing 
westward the seams increase in thickness. 
and the quality of the coal improves 
(B""d 193NO). 

Two fossils (casts of Halymenites major and shells of 
Inoceramus barabini) are a1so found locally, as are 
sharks teeth. 

Within IS miles (ca. 24 Icm) to the northeast of 
Chaco Canyon are numerous outcrops of the Lewis 
and Kirtland shales. The latter contains barite, 
gypsum, aragonite, siderite, and petrified wood. The 
Ojo Alamo sandstone contains silicified logs, pebbles 
of red jaspery quartz, brown and gray ebert, vein 
quartz, pink and white quartzite, rhyolite, andesite, 
felsite, porphyrite, granite, gneiss, schist, obsidian. 
Iignitized wood, manganese concretions, and 
limonitic concretions. The Puerco and Torrejon 
formations contain calcite crystals, chert, and quartz. 
Thus, within a is-mile (24 km) radius, there are 
nUlllerous minerals available for use by the 
inhabitants of Cilaco Canyon (Braud 1937) . Love 
(Appt:ndix 3A of this report) provides additional 
infoffilauull on stone sources. 

Identification of source. areas also reiied heavily 
011 Northrop (19S9) for minerdls and Keen (1971) for 
Pacific Coast shells (Tables 10.1 and 10.2). 

Turquoise, one material that was used m 
abundance by the Chaco Anasazi, comes from many 
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sources, and it was important to try to identify which 
sources were mined for the thousands of turquoise 
ornaments and pieces that were found in Chaco 
Canyon sites. In an attempt to discover the turquoise 
source deposits, 218 specimens from 16 archeological 
sites were taken 10 local traders for possible 
identification of mining localities. I. C. Zachary, Ir. 
and his brother have been in the turquoise jewelry 
business (Zachary Bros. Indian Jewelry and Zachary 
Turquoise Ioc.) in Albuquerque for many years. 
They kindly agreed to look at some artifacts. 
Although the Zachary brothers were able to suggest 
possible source areas for the bulk of the material 
examined, tbey were not able to identify a specific 
source. 

There are two reasons why the prehistoric 
turquoise looks different from modem turquoise; 
thus, source identification is difficult. First, minerals 
obtained prehistorically were likely to have come 
from veins that have been exhausted, and, second, 
lurquoise changes color as it is bandied and worn. 
The effect of discard, burial, etc., in archeological 
sites is nol knOWD. The colors revealed by a fresh 
break in an artifact are often different from the 
exterior surfaces. These two factors, combined with 
the knowledge that turquoise from the same vein 
varies in color, and that turquoise from different 
areas within a vein or from different veins within tbe 
same deposit varies in element composition, makes it 
very difficult to indicate prehistoric sources from 
visual analysis alone. The Zachary brothers did 
suggest three possibilities as the most common 
sources: tbe King mine in Colorado, the Cerrillos 
District southeast of Santa Fe, NM, and a mine in 
Nevada (Mathien 1980). 

Several investigators have used trace element 
analyses in an attempt to identify the source(s) of 
turquoise artifacts. Sigleo (1970) used arc emission 
spectrometry to analyze 80 source samplea collected 
from 25 mines and 8 artifacts. Her results indicated 
that turquoise rrom Cbaco Anasazi sites came from 
Mineral Park , AZ, Mine l6 at Cripple Creek , CO., 
and possibly from Cresceut Peak, NV. 

In an allernpt to ootain a more definitive 
answer, and especially 10 evaluate the Cerrillos 
Mining District in New Mexico (an area that has 
been suggested as a source of Cbacoan turquoise for 
many years [e.g., Judd 1954]), neutron activation 
was considered because studies using tbis technique 



Table 10. 1. Material types found in Chacoan archeological sites during the 1971-J 978 excavations. 

Malerial Type Chaco 

Aragonite x 

Argillite x 

Azurile 

Calc ite x 

Calcite. crystal x 

Chert x 

Chert, green ? 

Clay X 

Cisystonc X 

Coal X 

Copper 

Crystal, quartz 

Crystal, calcite X 

Cryst.al, feldspar ? 

Galena 

• 

Sour<:c Loealion 

San Juan &$in 

x 

x 

x 

x 

x 

x 

X 

, 
X 

X 

X 

X 

Other ReferellCes and Comments 

X Aragonite is found in local Kinland-Fl'Uitland formations (Brand 1937:40-4 1.55; Warren 1967, 1979). Northrop 
(19S9: 116-118) identifies deposits in 15 New Mexican counties. SpeciIJ depOllil i. fOlind on the mesa w~ of Lo. 
Lunu, NM. 

X Argillaceous shale if foond in Ihe local Alli$Ofl member (BflInd 1937:40,55). Love (personal cOlllml.H1ication, 
1979) and Wal'Nn (personal communication , 1979) found argillite in glllvd. al Chaco Canyon, al$O in !be Zuni, 
San luan. and Nacimiento MOUllUiios. 

x 

Brand (19:.>7:55-56) 5lIggests a lOUf'Ce in Ihe Zuni Mountain •. Warren (1967) note. il i. found in Ihe Zuni, San 
Juan, and Nacimiento Mountain,. Love (per$Onal communication, 1979) found it in Ihe area around Cllha, NM. 
Northrop (1959:129-131) (Ollnd deposits in 21 countiea, iooluding tho Zuni Mountains . 

Love (personal communication, 1979) and Warren (penonal communication , 1979) note calcite in the Upper 
Cretaceous bed. in Ihc Sao Jilin Basin. Northrop (1959: IS4-160) locatel calcite in 23 counties and are 
undoubted ly present in every county o( the Slate. The tfllvertine fQnn U ~widcspteld as dcpolliu in mi~nU spring 
wakrs ...• 

Calcite crystals arc found in lhe Puerco formalion, just north of ChaCQ CanyQn (Brand 1937;50). Love (penonal 
communiclIliQn, 1979) and Warren (pefllOnal communication, 1979) found crystals in the Upper CrctacCOUI bcd. in 
the San Juan Basin. 

Brand 1937:56-57) indicates gray. bro .... n , ami black cherUI are found locally, but suggests Cerro Pcdcmal .. the 
$OUf'Ce for much material. Love (personal communiClllion, 1979) and WllTCn (personal COmmuniClItion, 1979). 
See Cam<:ron (th il vQlume) for more details Qn the use of cbert for chipped 1Il0ne implcments and tbeir pOlllible 
&OUf'Ce areas. 

Love (personal communic:ttion. 1979) and Warren (personal cQmmunication, 1979) found green chert in the Four 
Comers area and Red M CN Valley. NM. 

Brand (1937:57); Love (penonal communiclltion, 1979). 

Love (personal communication, 1979) and Warren (1979). Red claystonel arc found in loclli Kirtland-Fruitland 
formatloDS. 

Coal sums arc visible in the clnyon walll (Brand 1937:40). 

X Brand (1937:57) indicate l sourcn of native coppel in the Zuni Mountaim and in Rio Arriba County, but there is 
no indication ofprehi$lOric mining in tbese BrclS. Northrop (1959). 

X Love (personal communication, 1979) and Warren (1967) note there arc various lQUn::es, but norIC arc local. 
Some have been found near Gallup. 

Sec calcite, crystal. 

Brand (1937;40-41) ind icates that felsite is found in the Ojo Alamo sandll10ncs jUIll north of Chaco Canyon. 
Northrop (1959:234-235) found it in 17 counties, including the Grants District of M cKinley county. 

X Brand (1937;58) suggests the Zuni Mountains and. Rio Arriba County as the nearest lIOUn::es, and NQrthrop 
(19S9:246-249) found galena in 20 counlin, including the Grants Distritt of McKinley county. 

• 
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Table 10.1 . (continued) 

Material Tn!c 

Pyrite 

Quaru cryaLlI 

Quartz, green with 
sandstone 

Quartzite 

Sand$looe 

Schilt 

Selenite 

Sepiolite 

~rp<:nlioe 

Shale 

S"" 
Sulphur 

Talc (steatite, soapstone) 

Turquoise 

• 

Chaco 

X 

X 

X 

X 

X 

X 

X 

X 

Source Location 

SaD Juan Basin 

? 

X 

X 

X 

X 

x 

X 

"<I,,, 
X 

X 

X 

X 

X 

Referem:cs ami Comments 

Love (peTSOnal communicat ion, 1979) and Nonhrop (1959 :412-414) locate pyrite in 25 counties . II is in the 
Momson fomualion sandstone ores, in the GrlllIl. District of MdGnley county. 

Northrop (1959:420-437) found crystals in 4 coonties. Quartz is. 'ubiquitous minen! ocelln in every district and 
every county in !he Wlte. · Crystals are found Dcar Gallup. 

Love (pcr!l(Inal communication, ]979) noted prelcnce depends on conditions . Wamm (penonal communication, 
1919) indica ted there were varioulllOUrces. 

Brand (1937:61) documents i1$ presence in Ihe Ojo AlalllQ u ndstooe. Love ~rsoMI communicat ion, 1979) and 
Warren (penonal communication, 1976) found quartzite in Chaco area gravell . 

Braod (1931:40) descri~s LIle local sandstone formations. 

Brand (1931:41) documen(.$ schist wiLhin IS miles (24 ~m) ofChaeo Canyon. Love (pe rsoo.al cOllll1Ulnication, 
1919) and Warren (personal communication. 1979) found it coming out of gravel beds. 

Brand (1937:4 1, 61), Love (persolUl l conununication, 111111) and Wa...-ren (personal communication, 1979) found 
selenite in lbe Mesa Verde group, Kirtland shale rormation . Northrop (111511;268-214) notes it i, Ibundam in coal 
strata. wiLh especi~ny good crystals in Chaco Canyon. 

Love (personal communication, 1979) and Northrop (1959:454-458) indkate that sepiolite is found in fracUlres" 
Green Knoles, northeast of Red Lake in McKi nley. It is also preaelll in Grant County, north of Silver City on 
SapiUo Creek (a tributary 10 the Gila Rive r). 

Br~nd (1 931:6 1) documenls ils presence in northern Arizona, . nd Rio Arrib. or Catron countieli, NM. Love 
(personal communication . 1919) and Northrop (19511:458-462) indicate BCrpcnline;s found in McKinley coullly 
near Buell Part. I iong wilb pe riod.te and gamet. In San Juan County, it i ~ fO\lnd in the rocks o f the Chusb. 
Mountains . 

Carbonaceous ahale is conunon in the Allison member in Chaco Canyon (Brand 1931:56). 1$ arc green, brown, 
and black dlales (Bra nd 1931:62). Wa...-ren (penonal convnunication, 1979) indicates Menefee shale is part o f the 
local formalion . Baked shales ate presenl in the Kirtland-Fruitland formations. Mancos shale is found around !.be 
peripheriu of the San Juan Basin to the elm, south and north (see <Xologic Map of New Mexico by Carle Ind 
Bachman 1911, USGS G-63212). 

Love (personal communication, 1919) . 

Brand (1937:62) and Northrop (1959:493-4115) indicale sulphur is found in the !.hales and coal seams in ChiCO 
Canyo n IS well as in 1 counlles-in the Gallup District of McKinley County. 

Brand (1931:62) indicale. that green tal~ may possibly be fO\lnd in the Gamet Ridge area of Utah and Arizona. 
Northrop (1959:4118) indicatCi microscopic amounts are found in the Buell Park area of McKi nley County. 

Northrop (1959:520-535) indic~tes turquoise is found in 6 coumies . The cJosem IOUrce to Chaco Canyon i. in tbe 
Cerrillos Hills, southeast o f Santi Fe; bUI other mining are8i are present 10 the iOUth (Hachita and Burro 
Mountains), southeast (OrogOlllde), and west in Ari7-<>na , Nevada, and California . Thcre are several sources in 
northwestern Mexico (Mathien 1981 :Appendix C) . 
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Table 10.2 . Shells identified by H. DuS/ulne. based on Keen (1971). --
No. of Pieces 

26 

, 

, 
, 
3 , 
• 
8 

• 52 , 
, 

351 

3 , 
1 

• 

'" 00 

Tl'P~o(Shell_ __ __ Range of Pre lllnt-day Dillribulion 
() 
". GASTROPODA (Snail.) 

!:!!.l.12!!!.! cflIchemdii Leacb, 1817 

Epjscypia media lis J<t,cn, 1971 

I!!!i!ill! leucnstoll'\& V.lcnciennu, 1831 

Serpulorbis ~ (MatCh, 1862) 

Cerithium sp. 

Ceritb ides albondosa Gould &. C'rpenter, 1957 

S1rombl" galutu$ SwailUOn, 1823 

Mcl.naoni' p.lI.d. (Broderip &. Sowetby, 1829) 

N.asarius sp . 

Q!W 'P. 

Q!i:t! ineraS&llIa U..igbtfoot, 1786} 

OJivc:lI. !!!!!!!. (Wood, 1823, £1 MIowe MS) 

Conus perpJe:WI So_my, iSS7 

bm!!l!2! sp«ic:l 

Lrmna.C! huJernoidcl ill Keep, 1935 

Unidentified lNi!. 

PEL.ECYPODA (Cuma) 

Lyropectin ItIbl!OdOIUI (Sowerby, 1835) 

Glycymeris giiaRlca (Reeve:, 1843) 

GIys:ymcrillJUlcuJala (Broderip. 1931) 

Choromytilul PllliO[luncllllu$ (C'rpenter, 1857) 

Anropc;<:tin circuiari. (Sawcrby, 1935) 

Coos Bay. ~goo to Cabo San Lucu, Baja California Sur, Mexico. Dou DOt occur in Panamic 
province except in tcanJitionaJ zooe. Cedrm bland 10 Cabo San I..ucu, although ~ AJIIIU ~ic. ;. 
endemic 10 Ihe Galapap lalanda. Ecuador. Common on rocks at low tide. Doct DOt ~ur in die 
Gulf of Califomia. 

GUll)'l!ll.l, &>oor., McJdco lOulh to &odcras Bay, Nayarit-Jalitco , Mc:tico. ThcllC' abell . probably 
were found adhcnng to. laT¥cr thell. 

Cedro. Island, BIIja California Norte; throoghOU1 the Gulf of California, Mexico to Panama. 

Guaymu, Sono .... Mc:rico 10 Al:apulco, Guerrero, Mexico. 

No Pall.lmic IpCcie~ i l at present considered to be luignlblc 10 Ccrithium 'P . 

Nonhern pI" of !he Gulf of California, Mexico OIl tidal flata . 

TbI"OllJhout the entire Gulf of Cal.iromi., Mexico 10 Ecuador. 

Northern Gulf of C. Jiromll, Mexico IOI.Icb 10 Panarmo . On sand and I'tIlId flats. 

Large range from GulfofCa liforni.lo PtnallUl. Without species, difficulllO pinpoinl.ru. 

Gulf of Californi •. 

Througboullhe Gulf of Califotni. , PIth 10 Peru, on ..00 beaches . 

Head of Gulf of California, Mexko south 10 Panama. 

Gulf of C.lifornia, Mexico IOUth to Eeuadoc, on .. nd beaehe •. 

Freshwater g.stropod. 1£ there ;1 .Iow moving water, it eould live in are •. 

Scammol\l Lagoon, Baj. C.lifornia Sur, Gulf of CaJifornill, Mexico 10 Peru. 

Bahi. M .gdalellll , &oj! C.lifornia Sur to Acapulco and in Gulf of C.lifomi! north to 'pproximately 
Mulege:, JHj. California Sur. On West eoalt o f Mexico only bead! v.lvell are footld nOrth of 
Mazatl'n, Sinaloa, Mexico. 

Nonhem p.n of Gulf of C.lifotnia, Mexico IOUth 10 Peru. 

Confined to ex~ed-eOlst intenidal .re .. where mussels IjYe futened 10 roeu. MagdaleOl Bay. Baj. 
Cali£omi. Sur 10 Panalllll . 

Ccdros 1JI.aDd, Baj. C.lifomil Nork, throughout !he Gulf of CaJifomil !tid IOUth to Peru. C<mJlI')O[J 
OIl &and mud flats. 

8 
> 
01. 
ii!' a 

• • 



• • Tab/e. 10.2. (continued) 

No. of PiecCi Type of Shell Range of ~tent-da.y Distribution 

• 
4 

21 

, 
2 

2 , 
22 

22 

Spondylul E!l..ti!ll Carpenter, ISS7 

Snondywi prirw:crl unicolor Sowerby, 1947 

~ echinata Broderip, 1835 

Tpchycardium species 

pouibly Tnochycardium p.Mm<!Ose 

Lacviqrdium dalUrn (Sowerby, 1933) 

Freshwate r <:","m, pIlllibiy R.bdotu. Sehi«lcanus 

Frc.ahwilcr clam 

Fresh ..... in clam, possibly Anocionla IIJleciu 

Bivalve, unidcnlified 

Too small to identify 

FOllil Khcll ilT!l'ru.siolU 

Gulf of Cali[omi.l, Mexico to &uadoc . 

Ccdrol: Island, Baja California NocU; Concepdon Bay. Gulf of California 10 Jalisco, Mexko. Taken 
only by diven, but not al grut deplh •. 

Soutllern Gulf of C. Jifomi. to P II'IIIN. Mazatlan i. Ihe northern point wbere it c-o c&lily be found. 

Throughout the Gul f of California lOuth 10 COIIU Rica (in spite of its name), 

Southern California to Panama. MOIl common on mud fial5 in Gulf of Califomi •. 

Require. Y~l'-fOUnd ""ake "'pply. PoWbl)' the San Juan River? 

• 

§' ., 
3 
!l 
"' --'" '" 
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were well undetway (Weigand et al. 1977). A 
sample of 150 turquoise artifacts from 10 Chaco 
Canyon archeological sites was forwarded to 
Brookhaven National Laboratory in 1978. and 
preliminary results were received (Bishop 1979; 
Mathien 1981). Although neutron activation tests 
indicated that tbe turquoise was remarkably 
homogeneous with quite consistent copper values, 
much like what one would expect if it was procured 
from a fairly restricted source, no source area Was 
identified. There were two clusters, however, that 
indicated some relationship between artifacts from 
Chaco Canyon sites and the sites of Guasave In 

northern Sinaloa and Snaketown in Arizona. 

In addition to the turquoise artifacts, source 
specimens from the Cerrillos Mining District had 
been coUected during a survey of lbe southern part of 
that district (Warren and Mathien 1985) and 
forwarded to Brookhaven, but the results of 
comparisons of these specimens with Chaco Canyon 
artifacts were not then available. An informal 
di scussion with Phil C. Weigand (personal 
conununication, 1983), indicated that continued 
research on the problem did nOI provide more 
definitive BnSW'ers as of that dale. Recently, 
however. Harbottle and Weigand (1992; Weigand and 
Harbottle 1992) indicate that the Cerrillos Mining 
Di~1ric t, where there is much evidence of prehistoric 
and historic turquoise mining (Levine and GoodlIlllIl 
1990, Levine et al. 1991 ; Warren and Mathien 1985), 
is a probable source for Chaco Canyon turquoise 
artifacts. AdditionaUy, Wiseman and Darling (1986) 
have documented several sites in the area that have 
mining lools as well as sberds similar to those found 
in the San Juan Basin; these authors suggest some 
contact and trade took place. Recenlly Harbottle and 
Weigand (1992:84; Weigand 1994:29) presented 
schematic maps of turquoise trade roules; they show 
turquoise flowing into Chaco Canyon from sources in 
Colorado and Nevada, as well as Cerrillos. 

As a result of these preliminary studies on a 
Iilllited number of specimens (less than 400 oul of 
100,OO()+), it is difficult to specify how much 
turquoise in Chaco Canyon came from which source 
areas or when. The only inference made herein is 
thai turquoise is not available from within the San 
Juan Basin and must have been imported 10 Chaco 
Canyon from one or several mines located throughout 
the western United States and northwestern Mexico. 
Additional study is needed to determine the exact 

source or sources for the many turquoise artifacts 
recovered from Chaco Canyon sites. 

Assigrunent of General Procurtment Areas 

Once the problems in material identification 
were addressed and probable source areas located, 
the materials were assigned to one of three general 
procurement areas. "Local" indicates that a material 
could be found in and around Chaco Canyo~, 
"Basin" indicates that it could be found Qutside the 
larger Chaco Canyon area but within the San luan 
Basin . "External" was assigned to those materials 
imported from sources located outside of' the San 
Juan Basin . Tables 10.1 and 10.2 list the source 
areas for mineral and shell types. 

Assigrunenl to Time 

During the analyses of artifacts, a general 
method of comparing proveniences at various sites 
across space and time was needed. Although not 

• 

ideal, a time-space matrix was devised , based on 
absolute dates, architecture, and ceramic data • 
(Cameron 1985:6; see Chapter 3). At that time, the 
dominant ceramics from excavated sites had been 
divided into 24 distinct periods, some of which 
overlapped. Three lOO-year lime ranges for the 
Bonito Phase were deflOed: the Early Bonito Phase 
(A.D. 920 to 1020), the Classic Bonito Phase (A.D. 
1020 to 1120), and the Late Bonito Phase (A.D. 1120 
to 1220) (Toll , Windes and McKenna 1980:96-97). 
These dating categori e..<; were uscd in tbis study as 
well. 

In several site reports, however, the principal 
investigators have used more detailed time frames, 
and Windes (l987:Volume ill, Table 1.2) provides an 
update to the original dating sequences, based on 
recenl studies. (See Chapter I for a correlation of 
dating periods.) 

Artifact Classes 

Based on a review of the literature, 20 ornament 
types were deflOed. The..<;e (and the abbreviations) 
include bulk mineral, unmodified; bulk mineral, 
modified; bead; bead blank; pendant (Pend.); inlay; 
effigy, human (Eff.); zoomorphic effigy, animal 
(Zoom.); str.md dividers; debris (Deb.); other; 
unidentified (Vnid.); pendant blank (PB, Pend. hl.); 
bracelet (Brae.); ring; noseplug (NP); gaming piece • 



• 

• 

• 

(Gam. pc.); button; beU (copper); and tinkIer (rink.). 

Only beads and bead blanks need further 
clarification. A bead need not be whole; it'> condition 
was noted under a separate category and those beads 
tbat were nearly complete were lisled under this 
classification (particularly several specimens from 
29SJ 629) rather than as bead blanks which were nol 
nearly as complete. A bead blank is generally a 
specimen that is roughJy discoid. It may have slighl 
evidence of an attempt to make a perforation. but 
generally tbe perforation did nol go through. 
Usually, the edges were not ground smoothly. 

Results 

Based on the classification system for minerals. 
their sources, time frame, evidence of manufacturing. 
and functional type (Mathien 1985) information was 
evaluated by time under four topical headings: 
procurement, production, distribution, and consump­
tion, as well as compared with data from other 
excavations in Chaco Canyon, the San Juan Basin, 
and to a limited extent, other Anasazi areas. 

A variety of minerals, shells. seWs, and 
ceramics were utilized as ornaments by the Chaco 
Anasazi through lime (Table 10.3). For some 
periods , there are few sites with ornaments and 
minerals. As a result, several of the periods were 
grouped as follows for purposes of discussion: 
Archaic·Basketmaker n (pre A.D. 500), Basketmaker 
ID·Pueblo I (A.D. 500 to 900); Pueblo lJ·Pueblo I1l 
(A,D. 900 to 1250). and Navajo. The Pueblo I1-
Pueblo III period. however, was broken down into 
several shorter segments for the Cbaco Project 
excavations (e.g .• tbe Bonito Phase: Early- A.D. 
920 to 1020. Classic-A.D. 1020 to 1120, and 
Late-A.D. 1120 to 1220), and the Mesa Verde 
Phase-A.D. 1220 to 1320. When data from other 
excavated Anasazi sites are evaluated , however. tbey 
are discussed under larger time segments. 

Archaic·Basketmaker U (pre A.D. 500) 

Hayes (1981:21) defines tbe Early Archaic· 
Basketmaker II period in Chaco Canyon Mfrom 
roughly 5000 B.C. to shortly after the time of 
Christ. ~ Five sites assigned to this period were 
excavated (at least in part) and provide some infor­
mation on the use of minerals and other materials: 
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I) 29SJ 126. Probably the oldest site in tbe 
group; it bad evidence of a Jay point and an indicator 
date of 3730 B.C. 

2) 29S1 1156 (Atlali Cave). Two separate 
occupations were identified. A San Jose point and a 
C I4 date of 2900 ±. 136 would place tbe northwest 
midden in tbe Archaic period, but the Cl~ dates of 
950 to 910 B.C. for the midden in the central section 
of the cave suggest a later Archaic occupation . 

3) 29SJ 1157 (Sleeping Dune and Ant Hill 
Dune). Located just in front of the entrance to Allatl 
Cave, Mathews and NeUer (1979) associated this site 
with the utilization of Allall Cave. A single C · date 
of A.D. 40 from a heartb on Ani Hill Dune, 
however, indicates that these were not contempor­
aneous occupations. 

4) 29SJ 116. Originally classilicd as an 
Archaic site, the single CI4 date of A.D. 690 and tbe 
presence of sherds ranging from Basketmaker III 
through Pueblo m indicate a later occupation thatl the 
Archaic points found on the site. This site will be 
discussed under Basketmaker m, even though Windes 
(personal communication. 1987) would not assign it 
to one specific period. 

5) 29SJ 1118. This is a quarry site that 
contained no ornamental artifacts. 

Based on the above. only the mate rial recovered from 
sites 29SJ 126, 29SJ 1156, and 29SJ 1157 will be 
considered in this section . 

Procurement 

Table lOA summarizes data on ornaments and 
minerals from the Archaic~Baskelmaker U sites. 
Only malachite and shell would have been imported ; 
shale could have been obtained locally or from areas 
within the San Juan Basin. The shell is a freshwater 
species thai could have been found in the San Juan 
Basin. The malachite was available around the 
peripheries of the San Juan Basin. Based on evidence 
from these three sites alone. there is little reason to 
suspect any long-distance trade networks; however. 
the entire San Juan Basin and its peripheries probably 
provided materials for the Arcbaic people wbo used 
Chaco Canyon. 
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Time Frame in A.D. 

300- 300- 600- 600- 7">- 700- 700- 820- ,00- 820-
Malerial T~l!e ""h. 8MU 600 700 700 820 '00 820 1020 920 1020 1220 

Aragonite 1157 

Argillite 126 11S7 628 72' 628 
116 1360 

Azurite 1659 299 628 1360 62' 

Calcite 423 1659 299 628 72. 630 

Chen. g~cn 

C~I 

Copper 

Cryml. calcite .23 

Cryital, feldspar • Cryml. quartz 1659 

Evaporite 627 

G.lena 628 

Gamet 116 

Geothite 

Gypsite 1156 .23 1659 29' 62. 72. 721 627 

Gyp$\lm 1659 62. n4 1360 

HCmfotite 1156 1156 423 1659 299 62. 724 1360 628 62' 62' 
126 tlS1 116 

)ro" 62. 

Jasper 1659 

10< 

"',d 
Lignite 1156 1659 299 62' 724 721 62' 627 

1360 

Limonite 11 56 Il S6 423 1659 299 62. 72. 62. 62. 627 62' • II S7 116 721 62' 
1360 1360 

Limonitic sandstone 116 
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Table 10.3. (continued) 

Time: Frame in A.D. 

.()(). 9QO. ,,0- ,,0- ,,0- ,,0- I ()()(). 1020- 1020- 1120- 1200- N" 
Material !lEe 1000 10S0 102. 1000 1120 1220 1050 11 20 1220 1220 1300 Navajo Dal.ed 

Anlgonite 627 1360 38. 38. 
Argillite 627 '89 627 '" 627 '89 '89 '89 '" '89 

629 629 629 '91 629 
1360 63' 

Azurite 627 38' 627 '89 627 38. '89 '89 38. 
625 62. . 23 '91 '91 
62' '" 629 
1360 

c.Icite 627 299 '91 '89 627 '89 38. '89 1613 389 
'89 627 42J '91 '91 627 
'91 62. 721 721 
62' 
62' 
IJ60 

Chen , green 627 423 '89 

Co.1 '89 

Copper 627 '89 38. 63' 
Crystal, calcite .23 
C. CldSPar 1360 

C l.Iartz 627 '89 627 

Evaporite 

Galena 627 38' 38' 
62' 

G.rnet 

Gcothite 627 '89 
Gypsite 627 389 627 389 627 38' 389 633 

62' 633 
1360 

Gypl1tlm 627 62' 627 389 627 633 633 16 13 389 
1360 627 

721 

Hematite 627 '89 389 389 627 389 389 389 633 161 3 
391 627 62. '23 633 
62' 62. 
62' 
1360 

"", 1613 

Jasper 

I .. 62' 627 389 627 391 
1360 62 • 

.... d 42J 

Lignite 627 '89 629 38' 627 '89 ,89 389 633 
625 .23 
62. 
1360 

". 627 299 389 389 627 389 38' '89 633 627 
391 391 62. '23 633 
62. 627 
1360 62' 

Limonitic u.ndstone 627 .23 
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Table 10.3. (continued) 

Material Tl2c 

Malachile 

Mica-muscovile 

();her, unidemilied 

Cp.1 

Quartz, green wiih u ndstonco 

QualUite 

Sandstone 

Schi.<t 

Selenite 

Sepiolite 

Serpentine 

Shale 

Shark'ii tooth 

Slate 

SpecuLari'" 

Stcal;tc-l oaplJtonc 

Sulphur 

Turquoise 

ChOItJ",yuiu~ p~Uiup"nctftIU S 

Areh. 

12. 

8MU 

tlS7 

1156 

1156 

1156 

5(J(). 
600 

.23 

.23 

423 

423 

Time Frame in A.D. 

5(J(). '(J(). 
700 700 

299 

1659 

1659 

1659 29' 

1659 299 

1659 

,(J(). 
82. 

628 

'" 628 
II . 

628 

628 

'28 

628 

'28 

628 

750-
800 

72' 

72' 

72. 

724 

724 

• 
700· 7(J(). 820- '00· 820-
82. 102. 92. 102. 1220 

1360 

.28 

299 .28 627 .29 
628 .29 
721 1360 
1360 

.28 • 628 1360 

299 628 621 629 
1360 .29 

1360 

• 
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Table 10.3. (continued) 

Time Frame in A.D. 

900- 900- 920- 920- 920- 920- 1000- 1020- 1020- 1120- 1200- N~ 
Material Tl2c 1000 1050 1020 1000 1120 1220 IOSO 1120 1220 1220 1300 Navaio Dated 

Malachite 627 627 391 391 389 027 389 389 '" 633 423 
629 627 423 391 633 627 
1360 

Mic. -muIICovite 627 389 389 389 389 

Ochef, unidentified 633 

0,.1 389 

Quartz, green with a ndSlone 1360 423 1613 

Quarttite 389 391 

''"''- 627 627 '" 627 389 633 
391 

Schist 16 13 

Selenite 627 299 389 389 027 389 "9 389 633 627 
389 391 629 423 391 391 721 
391 027 633 
62. 629 
62' 
1360 

Sepiolite 629 

.~ 62. 389 
1360 

Shale 389 389 389 627 389 389 389 633 389 
391 391 423 627 
629 627 
1360 629 

Shark's tooth 389 389 389 633 

Slate 

Specu1t;rite 627 

Steatile- IOIIplltollO 

Sulphur 1360 627 627 

Turquoise 627 627 389 391 389 627 389 389 389 633 1613 189 
391 627 629 391 391 391 027 

'" 629 423 629 629 
628 633 
62' 
1360 

80M 627 389 m 389 m 389 389 1613 

'" .29 '" 629 

Ceramic '" 389 

Clay 629 

Claystone 633 

Glass 1613 

'~d 

.~etri fied 1360 

S 1!i!l!!£! 627 627 389 627 '" 627 389 389 389 633 627 
391 629 391 391 
62' 423 633 
1360 

Choromytilu~ palliopunclatus 389 
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TIme f rame in A.D. 

,00. ,00. 6(1). 6(1). 751). 700. 700. 821). .00. 821). 
Material !IEe Mh. BMa 600 700 700 82. .00 82. 102. 92. 102. 1220 

Araoocx;lin circularj$ 

Spoociyiu. cI!ejf.:r 

SpondyJul 2ri!!£w unicolor 

.9J.!!!!!~ 

T[!lj!hys;m1ium .p. 

I [!lj!hyc.[!jiu!!J I!l namensc 

If!..lli!n!..! efachcrodij 62. 

EoiKyni. mcdialu. 

Turi,,,U. kueosloma 

CcrithidcI .lbondou 

S,romhul Kalc.,u. 

Oliva lIP. 

2li.Y.! ;lICfUsaLl 

Olivclla 2!!!! . 23 1659 "' 72. 299 • COOUI pcmlc/fUs 

Lyml'\lu lIP . 

Lymnan bulcmoidn ~ 

Frelhwater clam 12. 1659 

~nodOI!I. ", . 126 

Unidentified shell .23 299 72. 

Foaa;l shell 

Fou ll abel! impreuiona 1157 '23 
Fou il, other 423 

• Site numbel'll pretent.ed in .bbrevialed form; 295J ornined. 

• 



• Ornaments 1137 

Table 10.3. (continued) 

Time Frame in A.D. 

900- 900- 920- 920- 920- 920- 1000- 1020- 1020- 1120- 1200- N~ 
Malerial !lEe 1000 10SO 1020 1000 1120 1220 1050 1120 1220 1220 1300 Navajo Daled 

Argopeclin circulans 389 627 

Sl1ondl:hu calcifer 389 

Spondylul princeps ~ 389 

£!w!!!~ 389 629 389 389 389 

T(!chycardiuID $p. 627 

Trachycardium panamense .27 

H!!.i2W! cracherodii .27 389 .27 .23 389 391 627 
633 

Episcynia mediBlu! .27 

I!!.!:il!!!! leucostoma '27 

Cerithidu albondosa .27 

Strombus gaJeatus '27 

Q.!.iya 'p . .29 

2!.b3 incrassata .29 389 Ifd.m. .27 391 389 .27 389 389 389 423 
.29 '23 633 

_ _ s ecmiexus 299 

Lymnaea $p. 033 

Lymnaea bulcmoides Lea 627 389 

Freshwater clam 389 627 .29 
Anodnnt. sp. 

Unidentified shell .27 389 .27 391 633 .27 
633 

Fossil she ll 

Fossil she ll impression. 389 389 389 

Foni], other .29 '89 

• 
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Table 1004. Archaic-Baslretmaker II ornament and mineral materials, 

2951 1156 2951 1157 
2951 126 2951 1156 (shelter) 

Material Type (open) Middle .... (open) Ca. 
A,D.4O Talal 

Aragonite I Bead 
Argillite I Rake [ Modified 2 
Bone JO Beads 10 
Gypsite 90 Pieces 90 
Hematite 1 Modified 23 Pieces 15 Piecc$ 11 Pi¢ce$ 50 
Lignite I Piece I 
Limonite 41 Pieces 25 Pieces 11 (I Pendant) 77 
Malachite 1 Unmodified I 
Quartzite 16 Rakes 16 
Sud I Bead 
Shale 1 Scad 

Shell (Anodanta) I Pend,nt 

Fossil shell 12 12 
impressions 

•• _w!:.'!'!f! ............................ ~ ••••• .••••• .•.•.••••••. _ •• . : ................. , ••. •.••••.•.•. !..~.,f! .................................................... .1 .................. . 
No. of materials 4 2 8 6 14 
Total itcDl.li 19 64 
Ornaments 1 (5.2%) 0 

Soft minerab 
(pigments) 

1 (5.2%) 64 (100%) 

The wood bead and the seed bead, both from 
2981 1156, lend additional evidence of use of a 
variety of materials for ornaments durin£ this period. 

Production 

At 295J 1157, one ara£onite bead and one 
limonite pendant were recovered. Aragonite has a 
hardness of 3 112-4 on the Moh's scale and limonite 
4112-5 (Northrop 1959). As noted in the ornament 
report for this site (Malhien 1985), the forma tion of 
this pendant could be attributed to natural forces. It 
was probably an unusual piece that was strung and 
used by the inhabitants of this sile. 

The ten bone beads, the seed bead, shale bead, 
and wood bead from 29SJ 1156 probably were no 
more difficult to make tban the aragonite bead from 
29SJ 1157. The freshwater shell (possibly Anodonla 
sp.) at 29S1 126 had been fashioned into a pendant, 
but its presence there mayor may not reflect a 
Basketmaker Il occupational use because there are 
sherds of the Pueblo sequences at this site. Shell bas 
a hardness of 3 1/2-4 on the Mob's scale (Feathers 
1989,580-581). 

Minerals thai probably had been used for 

144 

13 (9.0%) 

130 (90.3 %) 

37 

2 (5.4%) 

23 (62.2$) 

26. 
16 (6.1%) 

218 (82.6%) 

pigments include gypsite, hematite, and limonite. 
Pictographs at 2981 1156 include a limonitic yellow 
animal, hematitic red hands, and dark red human 
figu res as well as some white figures. The lack of 
evidence of later occupation at this site may indicate 
that these 6£Ures could be associated with the 950 10 
910 B.C. midden , but tbere are difficulties with this 
assumption. Although the presence of pigments that 
match colors in the rock shelter is suggestive, the 
human figures are similar to those attributed to 
Basketmaker people (Guernsey and Kidder 1921:34). 
At present, however, there is no way to date with 
certainty any of the rock art at 2981 1156. 

Based on these data, it is !."U£gested that the 
inhabitants of Chaco Canyon were making or usin£ 
some ornaments (beads and pendants) by 950 to 910 
B.C. (at 29SJ 1156) and tbat by the time of Christ 
they were able to work with materials in the range of 
hardness of 3 112-4 or 5 on the Moh's scale. 
Manufacture of the bone beads included cutting and 
grinding of two ends. No tools fo r ornament 
manufacture were found at any of these sites; 
therefore, no information is available on where or 
bow these ornaments were made. (For more 
infonnalion on bone bead manufacturing, see the 
discussion at the end of this chapter.) The simplicity 

• 

• 

• 



• 
of manufacture of the bone beads and the limonite 
pendant suggest thai tbe technology was nol highly 
sophisticated, but probably consisted of using tools 
that were available for other daily activities, e.g., 
butchering, cutting, driUing, etc. No particular skills 
were needed, and the work could have been done by 
a bunter-gatherer while sitting HI a camp or resting 
during his or her daily activities. This lack of 
sophistication, however. was not true for all Anasazi 
during Basketmaker n (see discussion under 
Basketmaker 1ll-Pueblo 1). 

Distribution and Conswnptioo 

The limited number of ornaments (14 beads and 
2 pendants) at these three sites provide insufficient 
information to make inferences about distribution or 
consumption in Chaco Canyon during this early 
period. As it is difficult to estimate the number of 
people utilizing any of the sites excavated and 
discussed, it is impossible to do more than suggest 
their use of ornaments and minerals by these early 
inhabitants. 

• Comparisons 

One tubular hone bead was recovered in Sheep 
Camp Shelter, located just outside Chaco Culture 
National Historical Park (Gillespie 1984:80). This 
bead is probably Late Archaic as it was found near 
the surface of Area B, which was radiocarbon dated 
at 2830 + 130 and 3030 + 130 D.P. (Gillespie 
1984:68). Review of reports 00 Archaic sites located 
just nortb of Chaco Canyon indicates that a number 
of recent excavations have recovered no ornamental 
artifacts in Archaic open air sites (Simmons 1982). 

Comparative data from other sites in tbe San 
Juan Basin are scarce. Data from tbe Navajo Indian 
Irrigation Project (NIJP) near Bloomfield, NM , 
indicate that although numerous open Archaic sites 
have been fmmd and a number of them excavated, no 
ornaments or minerals were recovered (Elyea et al. 
1979; Sessions 1979). Nine sites discussed by 
Kirkpatrick (1980) had neither ornaments nor 
minerals among the recovered artifacts. Discussion 
with AI Simmons (peroonal communication, February 
1982) revealed no information on ornaments at sites 
from the Archaic period , neither in his surveys nor 
literature search. Rutb Henderson (personal 

• 

communication, April 1982), however, excavated a 
Basketmaker TI pithouse complex on the GaUegos 
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Wash as part of the NliP. This site had four 
structures in which a few bone and stone beads were 
recovered; all materials were available within the San 
Juan Basin. 

In an attempt to make comparisons within the 
larger Anasazi area, Jernigan 's (1978) data and 
summaries were used as a baseline. He bad reviewed 
tbe literature for the American Southwest and 
discussed only items for wbich he thought he bad 
good temporal control. His reviews of "Big Game 
Hunters~ and tbe "Desert Tradition" cover much of 
tbe earlier part of Hayes' Archaic period, as used 
here. In the Anasazi sequence, Jernigan (1978: 151 -
196) dated Basketmaker II from 300 B.C. to A.D. 
450, which fall s within the latter part of Hayes' 
Archaic-Basketmaker Il Period. 

Jernigan (1978:7-9) found very little evidence 
for the use of jewelry among tbe "Big Game 
Hunters;" he listed only bone items from the Levi 
site and the Lindenmeier site and staled that these 
may not have been j ewelry items. During the 
-Desert Tradition, · however, a number of material 
types had been fashioned mto ornaments (Jernigan 
1978:9-19). These include animal teeth , claws, and 
horns used as pendants; bone pendants, pectorals, 
tubes, discs, beads. and nasal ornaments; a calcium 
carbonate bead; a mica disc or ring; selenile; green 
slate discs and pendants; a green schist bead; steatite 
pendants; a serpentine ring; white marble/dolomite 
pendants; several species of shell (Olivella, Ahalone, 
Laevicardium elatum, and freshwater mussel, all 
unworked except as necessary to string, and 
Glycymeris bracelet); cane tube beads; oak and bark 
pendants; gourd pendants; and leather discs. These 
ornaments were recovered from sites throughout the 
Southwest but were not from tbe Anasaz.i area. He 
discounted the evidence of use of one Glycymeris 
shell that he thought more accurately should be 
classified as an artifact of Mogollon sedentary 
occupation. The fresbwater mussel might suggest 
that the freshwater shell pendant found at the Chaco 
site, 29SJ 126, may not be out of place temporally, 
but Jernigan 's comments on the lack of purposeful 
working of shell (other than grinding off the top in 
order 10 string it) suggest that the extensive working 
would place the Chaco pendant into a later time 
frame. The grinding technology, on the other hand , 
must bave been developed fairly early because 
Jernigan did list calcium carbonate and white marble­
dolomite beads, materials of approximately the same 
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hardness as shell. 

For the Basketmaker n period, Jernigan 
(1978:Tables 70-90) indicates a number of materials 
that were fashioned into a variety of beads, pendants, 
neckJaces. pins, inlay. and mosaic pieces. These are 
summarized in Table 10.5. 

Among the Anasazi in the Kayenta area, many 
people were buried with beads of some type. 
Personal ornaments found in Cave I al Kinboko: 

Necklaces of various kinds were evidently 
much worn, as almost every undisturbed 
Basket Maker skeleton yet found by us 
was provided with one. We are inclined 
to believe, indeed, that the Cists of Cave 
I were plundered primarily for the beads 
accompanying tbe internments in them 
(Kidder and Guernsey 1919:161). 

The technology available during the early 
Basketmaker period was sufficiently advanCed to 
allow the Anasazi to make fine jewelry. The lignite 
beads are numerous and particularly striking; wrne 
were highly polished and still retain their luster. 

There are two kinds of beads: the 
cylindrical and the hemispherical. The 
former are all made of black albatite, a 
phase of aspbaltic shale; they are less than 
three-sixteenths inch [0.48 cm l in 
diameler, with fine straight bores with not 
more than one thirty·second inch (0.079 
em 1 across. They vary somewhat in 
length, but are of uniform diameter and 
cylindrical in form. 

Hemispberical stone beads are much 
larger, averaging scven·sixteenths inch 
LI . II cm] in diameter ... Hematite and 
serpentine are the commonest materials, 
though the minerals mentioned above all 
occur. 

Most of the shell beads were made from 
olivellas by simply cutting off the end of 
the spire (Kidder and Guernsey 
1919'164). 

The lack of modification on shell may have 
been a stylistic preference because Kidder and 

Guernsey (1919:162·164) report that Haliotus shell 
pendants (which have a particular type of luster) were 
cornmon and that other materials of probably 
comparable hardness were made into beads; these 
include lignite, limestone, serpentine, picrolite, 
hematite, albatite (shale), and calcareous tufa. A few 
hemispherical bone beads were also noted. If the 
distance to a source area indicated either greater 
access to unusual items by some traders or travelers, 
or if shells had a special meaning, retenlion of their 
significant characteristics could have been a visual 
marker for this concept in the society. 

In addition to ornaments listed with specific 
burials, Kidder and Guernsey (1919) noled the 
presence of a necklace of Pyrimidula strigosa val. 
~ (snail shells) and ear ornaments of lignite in 
Cave I at Kinboko and pendants of actinolitic schist, 
red jasper, and satin spar from Sayodneeche. 

At White Dog Cave, Guernsey and Kidder 
(1921:47) recovered one necklace of 71 lignite and 
limestone beads in a graduated form ranging from 3/8 
to 5/8 inch [0. 95·1.58 cm] in size. Another necklace 
of s.~.::11 heads included 18 Olivella shells incised with 
ziglBg decoration. They also commented on the use 
of a hard black seed very similar to albatite after it 
bad been cut down during manufacture, as well as 
two other types of seed beads: Onosmodium 
occidentale and a brown bead similar to Melia 
azederach. Quartz and alabaster were added to the 
material type list (Guernsey and Kidder 1921:48); 
these are also barder materials and testify to the 
ability of tbe early Anasazi to work minerals given 
their Stone Age technology. 

Description of a shell pendant from Broken 
Roof Cave indicates il was a "carelessly cut section 
of abalone sbell , roughly triangular in shape and 
measuring I 3/4 by 3/8 inches" [4.45 by 0.95 em] 
(Guernsey 1931:68). It was found in Cist I. 

Additionally, feathers were cornmon1y used for 
ornamental purposes. Guernsey (1931:69) describes 
a number of them. 

Other excavated sites in Ihe Kayenta area 
provide additional evidence of the use of ornaments. 

Haury (1945) reports on a Basketmaker 11 
circular structure (20 ft [6.096 m) in diameter) and 
several small cists in Painted Cave, northeastern 

• 

• 

• 
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Table 10.5 . Basketmaker /I ornaments fakenfrom Jernigan (1978). 

Figure T"" M.teri.] Additional CO~nll 

70-71 Be.d. Stone DilD. sub$phcric.1 and tubular ... , 
SheU Disk, uu~cr 
(Abalone) 
Bo~ 
Sh.le 

n -78 Pend. ntl Slone ltollC wu gypfUm and hematite; pg. 162 Glycymcri~ li 'led 
Tu~uoise never common until Pueblo IV. 
Shel Olivell. 
Whole IIhclL ov.l·ihapcd. 
",lio1u$ 
Bo~ ~u.re 100 reclangular. 
Stone Diamond, clongate, IllIpczoid.l, tri.ogular. 

' 01 
Horn 

83·85 Neckllcu Slone Necklaces of lingle clements. Seed. included juniper.nd Icorn cup •. 
Seed ~, mail, and bone . 
Shell 
Slone 

'01 
LimclllollC 

" Mite. Cordllimc 
Qlli:!!l!Ishell disk 
Jellilhell 

87 Bone pinl On wood cord . 00 fea!hera. 

89 Bone lube. 

90 Woy Turquoise Date on this i. quntioned in text. 
Mnuic 

Arizona. He removed three barrel-shaped beads 
made of compact mud rocks tbat were pink, gray, 
and pale green, with bicon.ical perforations. Their 
diameters were S/8, 7/16, and 112 inches [1.59, 1.11, 
and 1.27 cml respectively. Haury said they were 
similar to beads from the Baskelmaker II sites 
reported by Kidder and Guernsey. 

A disturbed Baskelmaker U burial sile in the 
Tsegi Canyon area near Rainbow Bridge, Monument 
Valley, was reported by Lockett and Hargrave 
(1953). There was a green pendant in with the burial 
in Cist 7. 

Gaumer (1937) reported on a child burial lhat 
probably dates to Basketmaker U in Desolation 
Canyon, Utah. There were 2,TI I bead'i in eight coils 
(for a length of 11 feet [3.35 mD found near the head 
of the burial. The beads were slate and white bone, 
with a single red slone bead. 

In DuPont Cave (Kane County, Utah), Nusbaum 
( 1922:29-30) recovered a number of ornaments as 
follows: Cist 4 contents included a two-strand 

neckJace of polished seeds and serpentine beads, and 
several sections of a string of seed beads. Later in 
the text, Nusbaum (1922:80-81) describes two 
necklaces recovered from Cis! 30. The first 
consisted of two strings (26 inches long [0.66 mD of 
brown Ephedra seeds (243 in all) that were held 
together by six large greenstone discoidal beads. The 
second necklace was a 55-foot (16.76 m1long string 
of Ephedra beads. Nusbaum also recovered a land 
snail shell bead and a saucer-shaped shell bead, 
presumed 10 be Olivella, in loose fill. 

Further east and 13 kIn north of Durango, CO, 
Morris and Burgh (1954) excavated the Talus Village 
Qgnacio 7: 101). a Basketmaker II house with al least 
seven floors. Floors I , 2. and 3 daled by tree-rings 
to the period from approximately A.D. 180 to 330. 
There were six cists in the pithouse. several with 
burials. Of a total of 34 burials found in the cists 
and crevice at this site, several were accompanied by 
grave goods. 

At the nearby North Shelter site (Ignacio 7:2A), 
a total of 47 burials were recovered during excavation 
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of nine floors. In some instances, these burials were 
badly preserved as only four were found in cisls. 
This site was tree-ring dated between A.D. 46-260+. 
In their descriptions of the artifacts, Moms and 
Burgh (1954:57) reported they recovered five 
obsidian, seven quartzite, and 54 chalcedony drills at 
this site. 

Not more than a dozen drills in the lot are 
slender enough for making even tbe 
largest penorations in the hundreds of 
beads collected. The two pipes .. " some 
pieces of perforated shell ... , and a few 
other objects show the use of a driU , but 
such instances seem too few to account for 
the large number of implements. We 
suspect that the drill found its most 
frequent use in some industry of which 
evidence has not been recovered. 

Thus, a few stone drills may have been used in the 
manufacture of beads. but there is no certain proof. 
Morris and Burgh (1954:60) also suggested that five 
of their abraders may have been used for making 
ornaments. These abraders were of a grdyish-black 
material and were variable in shape. 

Examination of 897 gaming pieces from this site 
indicated that there were three sets, and that a 
craftsman made each set. Gaming pieces tended to 
be scored on one side and were ci.rcular, rectangular, 
and lenticular in shape. 

A total of 31 bone tubes, used as beads and 
whistles, were generally ground on the severed ends. 
They were seldom square cut and neatly finished. 

Vegetal material included two necklaces of 
Juniperus monosoerma seeds. plus hundreds of other 
isolated beads. Originally light brown in color, these 
seed beads turned black with luster after they had 
been worn. 

A variety of shells had been used. Most 
numerous were Olivella. In many cases, the spire 
had been either ground or hammered off, and the 
opposite end had been removed as well. In a few, 
only the spires had been removed sufficiently to allow 
stringing. Other shell genera that were identifiable 
include Abalone and Conus, but these were few in 
number. 

Among the minerals used for beads and 
pendants, lignite was the most predominant. Gray, 
pink, light green, and dark green stone beads were 
recovered. The pink and gray were identified as 
shale. In tbeir discussion of the neckJace with 107 
stone beads that accompanied Burial 29, Morris and 
Burgh (1954:72) note the sizes graded from small to 
large. Measurements of tbe lignite beads ranged 
from 8.5 to 14 mm in diameter, and 5-5.5 mm in 
height, with thicknesses of 4-9 mm. Gray/pink beads 
ranged from 1-1.8 em in diameter. All perforations 
were biconical and ranged from 4-4.5 mm in 
diameter at the face of the stone. 

Other Basketmaker II sites dating to the Los 
Pinos Phase include LA 2605, a village on a tributary 
of the Pine River (Fenega and Wendorf 1956) , where 
Olivella and Haliotus shells, bird booe beads, and 
powdered hematite were recovered. In the same 
general area south of Durango, Eddy and Dickey 
(1961) found a bird bone bead and evidence of red 

• 

and light green stains (probably hematite and 
malachite) 00 a paint palette. Southwest of 
Montrose, Hurst (1942) recovered a red and white • 
sandstone bead blank. tubular bone beads, and seed 
beads in Tabeguacbe Cave. 

Conclu.<;ions 

Review of the literature provides a broader 
pe rspective on use of ornaments and minerals than 
did the limited data from Chaco Canyon and the San 
Juan Basin. Several inferences can be made. 

The earliest inhabitants of the American 
Southwest used very little jewelry. According to 
Jernigan (1978). only bone items were utilized by 
"big game hunters. ~ 

During the Archaic Period, however, a number 
of materials were fashioned into beads. pendants, 
discs, and rings. Included among the materials were 
marine shells available in the Gulf of California; 
these were transported inland to sites in Arizona and 
Nevada. Green ornaments (slate and schist) were 
also made by hunter-gatherers; the significance of the 
color. however, is not detennined. Technology was 
sufficient to fashion beads and pendants from 
materials as hard as dolomite; however, she lls and 
bones were not extensively shaped. Distribution of 
ornaments, based on the available data , indicates • 
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some differences between sites in Arizona and 
Nevada versus those in New Mexico. In Chaco 
Canyon and the San Juan Basin, Middle Archaic site.s 
bad only bone beads, and a possible freshwater shell 
pendant. Not until the Late Archaic do seed, shale, 
and wood beads appear in the archeological record. 
Soft minerals were utilized, possibly as pigments. 

By Basketmaker II, a number of additional 
material types were utilized in what would laler be 
the Kayenta and Mesa Verde Anasazi areas, including 
tbe first evidence of turquoise (fable 10.5). The 
technology in northeastern Arizona and southwestern 
Colorado had been developed to II point that allowed 
creation of small lignite beads. There may have been 
part-time specialists based on evidence from Ignacio 
7.2A; Morris and Burgh (1954) suggest that three 
sets (a total of 897 gaming pieces) were made by 
three craftsmen. The burials at sites from these two 
areas suggest that everyone had access to some 
ornaments; however, where sex and age were 
reported, the necklaces found with females and 
children may indicate differential use based, in part, 
on age or sex. 

Data from tbe San Juan Basin and Chaco 
Canyon do not provide infonnation for similar 
production and di~1ributjon. Here, few material types 
were used and few ornaments were found during 
Basketmaker U. There may be two explanations for 
this. First, the majority of the excavated sites from 
the San Juan Basin are open rather than cave or 
bouse sites. These sites are less likely to have been 
used for habitation or long-term camps. No burial s 
have heen found. The differences could be due to 
sampling. Second, there may be a cultural difference 
between areas. Scheick (1983a, 1983b) notes that the 
area around Gallup, NM, has evidence of mixed 
archeological cultural remains that span the entire 
time sequence from Archaic through Pueblo 111. 
Differences between the Oshara-Cocruse of the 
Archaic, and the later Mogollon-Anaszai may be part 
of a continuum that separates Zuni-Rio Grande 
pueblo peoples today. This possibility of a long­
standing interface between different groups needs 
much further investigation. 

Baskebnaker U1-Pueblo 1 

Excavations were carried out at nine sites in 
Chaco Canyon that have components dating between 
A.D. 500 and 920 and from which some ornaments 
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were recovered (Table 10.6). Because tbe dates 
overlap in Ibis Basketmaker D1-Pueblo I continuum, 
there are few data for each discrete period. Periods 
are lumped into the broader categories for 
comparative purposes. Three sites bad components 
thai fell within Basketmaker lIT, two within the 
Basketmaker Ill-Pueblo 1 transition, and six within 
Pueblo I. Data on material types by site and time are 
summarized in Table 10.6. 

Ballkebnaker In 
Three excavated pithouse villages that bad 

components dating ca A.D. 400/500 to 7251750 were 
assigned to this period: 

1) 29SJ 423: Material f.rom tbe great kiva, 
trasb area 2, and tbe central pit of Pitbouse A was 
assigned to the A.D. 500s (McKenna 1986; Windes 
1975.). 

2) 29SJ 1659 (Sbabik'eshcbee Village): This 
site, excavated by Roberts (1928, 1929) and re­
excavated in part by Hayes (l975) during the Chaco 
Project, produced ornaments and minerals that can be 
dated between A.D. 500 and 700. Material from the 
court, kiva and associated Pithouse C, and Pitbouse 
X, however, falls within the Pueblo 1 period 
(McKenna 1986). Truell (1986:218) stales tbat based 
on architecture, House C and the Prolokiva house 
date to tbe late A.D . 700s to 800s. Her House C 
complex includes the court and Bins 12-15. Bullard 
(1962) also assigned House C to tbe Pueblo I period. 
Thus, six alabaster beads, one turquoise pendant, and 
six turquoise mosaic pieces may be later, but these 
ornaments are not out of place in Basketmaker ill 
(e.g., compare types of turquoise objects with those 
from 29SJ 423 [Table 10.6]) . 

3) 29SJ 299: Pithouse A and Pithouse D had 
ornaments tbat were dated to the A.D. 600s (Loose 
1979; Windes 1976a). 

Procurement: Comparison of Table 10.6 with 
Table 10.4 reveals that quartz and calcite crystals, 
jasper, sandstone, selenite, talc, and turquoise, plus 
new species of shell are being collected and used by 
Basketmaker IU people in Chaco Canyon. Several of 
these materials (jasper , Olivella, and possibly 
Glycymerisl were documented by Jernigan (1978) for 
earlier inhabitants of the American Southwest, but 
had not appeared in excavated Chaco sites until 



Table 10. 6. Basketmaker 11I~Pueblo I ornament and mineral l7UlIerials. ~ 

~ ... ... 
~riod A.D. 500. A.OiiOO- ~.Q . 600. A.D. 600-800 6 .Q. 7O()..8l0 6 .D. SOO-920 

() 7 
". 

Material 29SJ 423 29SJ 1659 2951 299 2951 628 2951 116 2951 299 295J 724 295J 1360 29SJ 628 2951 627 2951 629 29SJ 1360 1l 
0 

Argilliu , ... , J ..... , """" .. 1 Modif. I Modif. > 
I ~nd'nI 1 ~ndlill1 1 hnd.bl. a. I Modified , ... , 

251 Unmod. iO' 
0 

A=i~ 1 Unmod. 2 Modif. 1 Ball 2 Modif. I Modif. OJ' 
3 ModiC. 10 ModiC. 

C.ll:ite 4 Unmod. 6 Bead .. 2 hnd. bl. t Be.d , ... , 
1 Other 1 Unmod. t Unmod . 

Crystal, 1 Uomod. 
calcite 

Evaporite I Unmod. 

Gamet 1 Other 

Gypsite 2 Uomod. 4 Unmod. 1 Modif. 1 Unmod. 1 ModiC. 1 Unmod. 
5 Uomod. 5 Unmod. 

Gyp~ , ....... 2~ndant 2 Pend . 2 Urunod. 

Hematite 12 Unmod . 1 Pend.1It 8 ModiC. 1 PaiQl.. 1 Other 3 Modif. I ModiC. I Urunod. 
I ModiC. 6 Unmod . 24 Unmod . I ~ndaQl. 30 Modif. I Unmod. 9 Unmod. 

3 ModiC. 249 Unmod. 

""" I Unmod. 

Jupet , """, 
Lignite , ... , 

1 OlDer 
12 Modif. I Unmod. I Modif. I ModiC. I Unmod . 

· Fn~. 

Limonile 13 Urunod. 17 Unmod. 2 Unmod. 7 ModiC. I Disk. 6 ModiC. I Modif. 1 Modif. I ModiC. 3 Unmod. I EffigY 
, om" 5 Modi'. 23 Urunod. 61 Unmod. 6 Unmod. 32 Unmod. 7 Unmod. 

Limonitic 1 Ball ........, 
Malachite 1 Unrnod. 1 Pend. bl- 1 Modif. 2 Unmod. t Unmod. 

2 Unmod. 5 Unmod. 

Ocher, 8 Modif. 
unidenl. 

QmoU I Other 
"y.w 
Qur,rtzite I Disk 

• • • 
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Period A.D. Soo. ~~-il!I 
0 .0 . 600~ A.D. 600-300 A.D. 700-31;0 A.D.800-9iQ 

Material 29S) 423 2951 1659 29S1 299 2951 628 29SJ 116 295J 299 29SJ n4 295J 1360 29SJ 628 29SJ 627 2951 629 29$1 1360 

"""'""" I Other 1 W er I Unmod. 2 Disu ,&II 
Schi" , """"'" 
Selenite I Unmod. 67 Unmod . 6 Modif, 3 Modif. I Unmod. " Modif. 1 Madif. 2 Unmod. 66 Unmod. n Unmod. I Modif. 

1 Modif. 16 Unmod. 300 Umnod. 28 Unmod. 59 Unmod. 4 Modif. 1 Unrnod. 
I OIher 

Serp<:ntinc 1 Bead 
I Modif. 

Shale 2 Beada 1 Modif. 
lOthu 
1 Modi(. 

Sulphur I Modif. 
I Unmod. 

Tale 1 Other 

Turquoise 2 Beada 2 ~nd .· I Modif. 1 Modified 4 Unmod . I Unmod. 1 Unmod. IModif. 2 Modi(. I Pendant 
4 Inlay 6 Inlay" I Unident. 1 Pendant I Debris I Wer 
3 Modif. 3 Modif. 'Bu' 3 Unmod. 2 Modif. 
I Fnog. ..... 2Bu .. 16 Bead • I S Belch 1 Bead , ..... 'Bu' lDisk 
I OIhcr 

10m. pc . I Gam. pe. I Other 

Ceramic I Pendant 
1 Pend . bL 

Glyeymeria I Brae. fro I Sr. fro I Dr. fr. 
~ I Pendant 

!!!llil!!!! I Pen<bnt 
cracherodii - Fragl . 

Olivclla , ..... 3 Bead. J Bead, 'Bu' 2 Bcada 0 .. ~ . Fn, •. 3 
'" Freshwater 3 Pendant 3 

clam I Disl:. '" " Unidenl . , "'" I Unidcnl. I Bead -~ 
shell I Unidcm. I Unidco. 

Fossil shell I Unmod . --impression "'" U> 



Table 10.6. (continued) --t; 
~ 

~bteriaJ 

A.D. soo. ~OO-

29SJ 423 29SJ 1659 

A.D.600s A.D . 600-800 A.D . 700-820 A.D . 1100-92;0 

29SJ 627 29SJ 1)60 29SJ 629 295J 299 2951 628 2951 116 29SJ 299 29SJ 724 29SJ 1360 29SJ 628 [ 
... f.!?~!!l .. ~!:~ ........ L~p.!!!~.; .......... .................... .... _ ...... _ ................................................ ............ _ ............ _ ............................................. _ .................................................................. _ ......................... ..... . ~ No. of " 13 12 13 • , I' mlterial. 

Total items 62 16& 106 '20 360 • 77 

Omimem. I' so 22 12 l' 3 I' 
(25 .11%) (29.S~) (20.8%) (1.9%) (S.O%) (31.5%) ( IS.2%) 

Soft 31 11' 67 SOO 92 1 " mine ra ls (50.0%) (69.0<;(,) (63.2%) (95.1$) (25 .6%) (125%) (71.4 %) 
(pigmenll) 

• The liilt al.baster/ealcite beads, sUr. turquoiae. inlly and one rurqUoiK pendant are from the IKOnd occupation thlt il Pueblo I . 

• • 

• 
" 2 
(2.4"> 
76 
(92.6%) 

3 , 

36 83 

" (97.1$) 
,. 
(95 .2%) 

, 
27 

2 
(7.4%) 

23 
(85.2%) 

, 
, 
2 
(33 .3'-') 

2 
(33.3%) 

'" ~ ~ 
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Basketmaker III . There was an increase in the 
number of material types brought from other areas of 
the San Juan Basin (azurite, quartz crystal, 
talc/soapstone). This may indicate increased 
interaction among the inhabitants of the basin, 
expressed though economic exchange networks, or it 
rna y represent increased search for and use of 
pigments and ornaments by residents of the canyon 
for either ritual or decorative purposes. The presence 
of turquoise indicates that procurement networks had 
been extended beyond the San Juan Basin, and the 
two shell species indicate procurement networks 
reached the Gulf of California. lhis suggests that by 
Basketmaker ill, the Cbaco Anasazi were part of the 
long-distance trade networks that provided sbell to 
Basketmaker n Anasazi in northwestern Arizona and 
southwestern Colorado. 

Production: The artifact types tbat were found 
during Basketmaker ill include bracelet fragments , 
possibly mosaic inlays, gaming pieces, and other 
worked fonns, in addition to the beads and pendants 
found during earlier periods (Figure 10.1). Most of 
the beads are still made from bone; a group of bone 
beads from 29SJ 299 and those at 29SJ 1659 show 
tbat most of tbe ends were cut evenly rather than 
jaggedly, whicb suggests more care in their 
manufacture (for a more complete discussion of bone 
bead manufacturing, see discussion at the end of this 
chapter). The Olivella dama shells at 29S1 423 were 
ground to various degrees, indicating more than 
expedient grinding alone. Discoid beads made from 
several materials (calcite, turquoise, Lignite) appear in 
the Chaco area and are the standard form. The two 
turquoise beads from site 29SJ 299 were nol 
exceptional; one was crudely made, and both were 
made from greenish turquoise (5 G 8/1 on the 
Munsell chart). The descriptions of the calcite and 
lignite discoid beads from 295J 1659 were not 
detailed. but Roberts' illustration (1929:Plate 30) 
shows that the manufacturing of calcite-alabaster 
beads was well done. The lignite tube bead (Roberts 
1929:Plate 30) has rough ends and does not indicate 
superior craftsmanship. 

Bracelet fragments indicate these ornaments 
were nicely cut from Glycymeris shells. There is no 
evidence of etching or design work, a contrast to the 
well-known Hobokam decorating techniques already 
present by the Colonial Period, A.D. 550 to 900 
(Jernigan 1978:63, Figure 20). Who made these 
bracelets is uncertain; they may have been imported 
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as complete bracelets because no worlo;hop areas or 
tools have yet been discovered in Chaco Canyon. 

Pendants and pendant blanks are generally 
tabular pieces; their shapes vary from rectan!:,'ular 
with rounded comers to trapezoidal and oval (e.g. , at 
2951 1659). One unusual non-tabular triangular 
malachite piece from 2951 299 had a notch/groove 
and numerous striations (Figure 10.1[1]). 

A single disk was found on the surface of 29SJ 
1659; due to the greater number found after A.D. 
700, it may be a Pueblo 1 artifact, as there are 
discoid objects found during that time period in other 
Chaco Canyon sites. 

The gaming piece from 29SJ 299 was flat , long 
and narrow; one edge was straight and one rounded; 
there were numerous linear marks on it. The gaming 
piece from 29SJ 1659 was also a flat , oval piece that 
had striations on its surface. 

Tesserae or inlay tended to be rectangular. At 
29SJ 423 , the three turquoise pieces varied in size but 
were about 0. 13-0.15 em thick. This may reflect the 
thickness of the turquoise veins from which they were 
cut; many of the veins still visible at the Cerrillos 
Minin!l District are very similar. 

One unusual piece of bone was recovered at 
2951 423. It was flat, rectan!lular and saw-toothed 
on the two side ed!les with a groove runnin!l up and 
down the middle (Figure 1O.I[k]). The saw-tooth 
pattern was found on a horn pendant at White Dog 
Cave (Jernigan 1978: 171 , Figure 78) during 
Basketmaker 11, but here there were numerous teeth 
that were not deeply notched. The piece from 29SJ 
423 has four and five notches on the sides and does 
not resemble any artifacts described or drawn by 
Jernigan. 

A broken tabular piece of sandstone from 29SJ 
423 that had been notched on one short side has no 
known function (Figure 10.101). 

The materials that were fashioned into 
ornaments required more energy expenditure than the 
bone and limonite found during the Archaic­
Baskelmaker IT period. If one assumes, however, 
that the aragonite and shell items found in sites dating 
to the earlier period are correctly classified in the 
chronological sequence, the increase in energy 
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Figure 10. 1. Ornament types from Baske/maker Ill-Pueblo I sites in Chaco Canyon. 

a) Bone beads from 295J 299 (FS 173A). 
b) Olivella dama bead from 29SJ 423 (FS 417). 
c) Olivella dama bead from 295} 1659, Shabik'eshchee Village (USNM 340823). 
d) Calcite/alabaster beads from 298} 1659, Shabik'esbcbee Vi llage (USNM 40875). 
e) Lignite bead from 295} 1659, Shabik'esbchee Village (USNM 340840). 
f) Glycymeris bracelet fragment from 2951 1659. Shabik'eshchee Village (USNM 340856). 
g) Freshwater mussel disk from 29SJ 1659, Shabik'esbchee Village (USNM 340867). 
b) Bone gaming piece from 29SJ 299 (FS 1738). 
i) Haliotus cracberodii inlay from 295J 423 (FS 57). 
j) S",dSlone piece f<om 295) 423 (F5 (24). 
k) Bone piece from 295} 423 (FS 213). 
1) Malachite pendant from 2951 299 (FS 396). 
m) Haliotus pendant from 29SJ 1659. Shabik'eshchee Village (USNM 340803). 
n) Turquoise pendant from 295J 1659, Shabik'eshchee Village (USNM 340833). 
0) Turquoise pendant from 29SJ 1659, Shabik'eshchee Village (USNM 340805, 74 04 75). 
p) Freshwater shell pendant from 29SJ 1659, Shabik'eshchee Village (U5NM 34081 4). 

FS numbers indicate artifact is part of the National Park Service collections; USNM number indicates this belongs 
to the U.S. National Museum, Smithsonian Institution). 

expenditure is not large. Of the materials made into 
an ornament during tb..is period, turquoise was the 
hardest at 5-6 on the Moh 's scale and would have 
required the most time to manufacture into 
ornaments. The remainder of the ornaments were 
made from materials which ranged from 1 1/2-4 on 
Moh's scale, the latter being the same range noted 
for the Archaic-Basketmaker U period. 

At none of these sites is there any indicalion 
that ornaments were made within the areas where 
found. The manufacturer may have been someone 
outside tbe canyon, or our sample may be biased. 
With limited data, it is not possible to specify where 
production was carried out; but the two calcite and 
one malachite pendant blanks at 29SJ 299 and the few 
pieces of turquoise that were slightly modified at 
29SJ 299, 29SJ 423, and 29S1 1659 suggest that 
inhabitants may bave made their own pieces if we 
assume that the presence of modified and unmodified 
pieces relate to manufacturing rather than placement 
of offerings, lost material, etc. The variation in 
quality of workmanship seen on these ornaments 
suggests more tban one maker. 

Distribution and Consumption. Due to the few 
ornaments present in the Basketmaker ill components 
of these three sites, no inferences are made about 

to bow it was used by the population. Roberts 
(1929: 143-144) noted thai only three of 14 burials at 
Shabik'eshchee Village were accompanied by grave 
goods. e.g., ceramics. In one burial. a bowl was 
found in the rubbish from houses with three pieces of 
rubbed azurite and sill. pieces of rubbed red ocher. 
Two bone tubes were the only ornaments that 
appeared with one of the skeletons that was buried on 
the knoll just northwest of the main site. Roberts 
attributes the structures on this knoll (the protokiva 
and House X) to the second pbase of occupation of 
this site, which Bullard (1962) and Truell (1986) 
place in the Pueblo I period. 

• 

their use during this period. Some jewelry was made 
and used but little was found in a context that points 

At 2951 423, three turquoise pieces were found 
in Posthole A, the roof support for the great kiva. 
Between the benches were two turquoise and three 
shell pieces; below the lower bench were two 
turquoise and two shell pieces. These artifacts may 
indi cate tbe beginning of a custom of placing 
offerings in kivas during construction or remodeling. 
Excavations at Pueblo Bonito (Judd 1954 ; Pepper 
1920; catalog cards from the American Museum of 
Natural History and the U.S. National Museum) and 
at Chetro Ketl (Hewett 1936; W. Reiter 1933; J. 
Woods 1934) revealed numerous caches or offerings 
of shell, turquoise and other materials in kivas and 
great kivas in similar proveniences during the Classic 
Bonito Phase (A.D. 1020 to 1I20). 
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Basketmaker JII·Pueblo I Transition 

Two sites assigned to the Basketmaker III· 
Pueblo I lJansitlOn period were excavated during the 
Chaco Project: 

1) 2951 628. Some material from six pithouses 
and two cists was dated to the period A.D. 600 to 
820 (Truell 1976). 

2) 29SJ 116. This open site was basically a 
lithic scatter with material from several periods. 
Because a single radiocarbon date indicated the use of 
Hea rth 1 at about A.D. 690, the minerals and 
ornaments were dated within the time period A.D. 
600 to 800. All the materials in tbis study, except a 
single gamet, were similar to tbose found in other 
Basketmaker UJ-Pueblo I sites. Windes (personal 
communication 1985) considers all but the hearth to 
be Archaic in dale. Yet the garnet is more indicative 
of later use (see below). 

ProcuremeDl. As might be eX~led when one 
compares an open site with an arcbitectur.d site, there 
are some differences in tbe types of materials found. 
There is a greater variety of material at 29SJ 628 
than at 29SJ 116. but each site revealed materials that 
were not present at the other. Table lOA and Table 
10.6 indicate that the only new materials recovered in 
Chaco Canyon sites were garnet, SChist, serpentine, 
sulpbur, and Haliotus c[acherodii . The garnet from 
29SJ 1)6 may be from a later period, as otber 
garnets are not found at Chaco Canyon sites until a 
later date, e.g., at Pueblo Bonito (Mathien 
1985:Appendix C, Tables 23a and 23 b; Judd 1954). 
A1tbough the schist , serpentine, and Haliotus from 
29SJ 628 are new to tbe li st of materials found in a 
datable contex t in eltcavated Cbaco Canyon sites, 
these materials were found during earlier periods in 
other parts of the Anasazi world (see Arcbaic­
Baskelmaker II section above). To my knowledge, 
sulphur bas not been reported previously. It can be 
found locally and was among the minerals recovered 
from Pueblo Bonito (Brand et a!. 1937:62). The 
presence of Halitous shell indicates the ability of the 
Chaco Anasazi to obtain shells from the Pacific Coast 
snd not just from the Gulf of California. Other 
Basketmaker rn people at Prayer Rock (Morris 1980) 
were also using Haliotus shell for pendants. 

Production. Neitber of these sites provide 
evidence of defmitive workshop areas for the 

manufacture of ornaments. At sites 29SJ 628, 
however, we find the first evidence of fashioning 
argillite into an ornamental form. AJthough argillite 
was found earlier on Arcbaic~Basketmaker 11 sites, 
sites where we have beller time control suggest an 
A.D. 720 to 820 date for its use as a decorative 
material. If the 251 flakes found across the trenches 
at 29SJ 116 represent waste material, this open-air 
site may have been a processing area for this 
material; however, the lack of abraders or other tools 
associated with manufacturing of ornaments limits our 
interpretation of the processing activity. 

Balls and disks are the new artifact fonns that 
were recovered at these two sites. Balls were 
fashioned from lt2urile, limonitic sandstone, and 
sandstone and show little evidence of work other than 
shaping. Limonite, quartzite, and sandstone were 
fashioned into fl at disks; only the quartzite piece and 
one limonite disk at 2951 116 ... :ere finely shaped, the 
other sandstone ones were crudely shaped. An 
ea rlier freshwater clam disk had been recovered 
between A.D. 500 and 700 at 29SJ 1659 by Roberts 
(1929). 

The single garnet found at 29SJ 116 may be an 
anomaly. There had been several attempts at drilling 
this artifact, but none were successful. Gamet is 
harder than turquoise, 6 112-7 112 on Moh's scale 
versus 5-6 for turquoise, which may indicate the 
limits of the Anasazi drilling technology or their 
Wlwillingness to invest the additional labor needed to 
complete the work of modi tying this material. 

Di stribution and Consumption. There is too 
little avai lable information to make inferences about 
distribution and consumption. 

Pueblo I 

Silt of the excavated sites had components 
specific to this period. 

I) 29SJ 299: Four rooms (Room 12, Room 
13, Room 14, and Room 15), a ramada, and the floor 
and floor fill of Pithouse E are assigned to the A.D. 
700 to 820 period. Windes (1976a, personal com­
munication, 1986) dates them at A.D. 800. 

• 

• 

2) 29SJ 628. A limited amount of material 
from Pithouse F and Pithouse G was assigned to the • 
A.D. 700 to 820 period (Truell 1976). 



• 
3) 29SJ 724. Limited material from Pithouse 

A and Pithouse C was deposited in the A.D. 700 to 
920 period (Windes 1976b). 

4) 29SJ 1360. Room 2 and Room 3 of House 
1, the bench of Kiva C of House 2, the trash mound, 
and Level 3 of the lest trench provided material from 
A.O. 700 to 820. House I, Room 4, and Level 3 of 
the test treoch contain material from A.D. 820 to 920 
(McKenna 1984). 

5) 29SJ 627. Pithouse C, Layer F, and Room 
9. Subfloor 3, and Floor 4, provided material dated 
A.D. 820 to 920 (Truell 1992). 

6) 29SJ 629. Trash in "Room 4;" Trash 
Mound Layer I; Grids 59, Layers 1-2; Grid 64, 
Level 3; Grid 65, Levels 4-6; and Test 99, Levell 
north of Room 1-3, provided material from the AD. 
820 to 920 period. Windes (1993, personal 
comrnWlication 1986) places the dates closer to A.D. 
900. 

• 

Although Pueblo I occupations were reported for 
House C at 295J 1659 (Bullard 1962) and at 29Mc 
184 (only test pits were excavated in 1975 by T. C. 
Windes), no ornaments or minerals were recovered 
from these proveniences. In the court and kiva areas 
at Shabik'eshchee Village (29SJ 1659), however, 
Roberts (1929) recovered six alabaster-calcite beads, 
one turquoise pendant, and six turquoise mosaic 
pieces. These probably fall within tbe late A.D 700s 
to 800s (TruelJ 1986). 

Procurement. No new materials are found from 
the components dated to this period. There are no 
sbell ornaments and only a few pieces of turquoise 
among the artifacts recovered. This could be 
attributable to the small sample. All but the azurite 
and turquoise were available from tbe local Chaco 
Canyon area. 

Production. Most of the wunodified or partially 
modified material was soft and may have been used 
for pigment (except for turquoise, shale, and bone). 
One effigy figure was recovered at 29SJ 1360. Made 
of limonite, it was anthropomorphic in shape and 
relatively large (7.41 cm higb)(McKenna 1984:303, 
Figure 5.15). No oew artifact fOODS were recovered. 

• 

Distribution and Consumption. The scarcity of 
artifacts found on house floors or with burials 
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precludes statements on these topics. 

Comparisons 

Other excavated sites in Chaco Canyon tbat 
provide data 00 ornaments and minerals for the 
period A.D. 500 to 900 are few. And in most cases, 
few artifacts were recovered. 

At 29SJ 1657 (Half House), an eroded pithouse 
below 29SJ 1659 (SbabiJ::'eshcbee Village), Adams 
(1951) reports a bracelet fragment from the fill and 
some pieces of lignite in a rectangular pit and a 
subfloor firepit. It is doubtful the lignite recovered 
in this site was used for ornamental purposes. The 
site is dated to the A.D. 700s. 

Judd (1924) excavated two pitbouses located 
along the Chaco Wash in the main part of tbe 
canyon. 10 Pithouse I, dated as Basketmaker m­
Pueblo I and located just east of Casa Rinconada, no 
ornaments or minerals were reported. From Pithouse 
2 (29SJ 1678), a mile east of Pueblo Bonito, only one 
Glycymeris shell bracelet fragment was recovered in 
the material that had faJlen into the wash. Although 
Roberts (1938) suggests it was occupied ca. A.D. 
777, Windes (personal communicatioo, 1980) places 
it in tbe A.D. 820 to 920 period. 

Another possible A.D. 820 (0 1020 component 
is Pithouse A at Be 51 (29SJ 395). Here, four 
Glycymeris bracelet fragments, a shale bead, five 
turquoise, three azurite-malachite, and one quartz 
crystal piece were reported and/or found among the 
collections (Kluckhohn and Reiter 1939). 

Based on tbis review, there seems to be little 
evidence of jewelry use by tbe inhabitants of Chaco 
Canyon prior to the A.D. 9OOs. Although materials 
such as turquoise and shell indicate participation in a 
trade network that extends far beyond the San Juan 
Basin, there is no evidence to suggest who made 
jewelry or if tbere were any jewelry-making 
specialists. 

A brief examination of some of the published 
literature from elsewhere in the Anasazi world was 
not comprehensive, but it does provide some 
information on the use of omaments during the 
Basketmaker [IT-Pueblo 1 period. 

Whitten (1982) presents data 00 the Crawford 
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site, a Basketmaker UI-Pueblo I site with two 
pithouses and several features , located on the 
southwestern edge of the Muddy Water community 
near Crownpoint. The site was dated between AD. 
500 and 800, probably mid 7005, and no ornaments 
were reported. 

Near Tohatchi , Bullard and Cassidy (1956) and 
Olson and Wasley (1956) excavated part of an 
extensive Basketmaker Ill-Pueblo I settlement as part 
of a pipeline route. At LA 2507, only one tubular 
bone bead was found on the floor of Pithouse A. 
Two other bone beads were reported, but exact 
proveniences were not given. They were probably 
from other structures that were excavated. No 
ornaments were reported with the burials recovered. 

Further south in the Red Mesa Valley, Gladwin 
(1945) reports the only ornaments found during the 
While Mound Phase (ca. A.D. 730 to 900) were 
three single turquoise pendants (Plate XVII) and a 
stone bird effigy. 

At Window Rock. Fehr et aL (1982) excavated 
AZ-P-24-1 , a Pueblo I-II site. One red shale pendant 
in "typical bird representatioo " was recovered in a 
small circular basin-shaped pit located several feet 
from any of the structures. 

In the Whitewater District, near Allantown, AZ, 
Roberts (1939, 1940) excavated a number of struc­
tures in tbe vicinity of a later Cbacoan structure. 
Unit 2 was a surface structure with six rooms, 
several shelters, and a subterranean chamber or kiva. 
Room to, which Roberts considered a storage room, 
had many beads 00 the floor in a single group. All 
were shell-some pink, white, and red, with a few 
orange. Most were discoid, but some were figure­
eight-shaped. Roberts estimated a total of about 
9,000 beads or 37'4" when strung. A few pieces of 
azurite and malachite and a few turquoise fragments 
were also recovered. Unit 2 was considered to be an 
early Developmental Pueblo village; however, as 
Roberts has commented, there is considerable Chaco 
influeoce in this area during the Developmental 
Period, and these ornaments (plus the burial material) 
may relate to the Bonito Phase of Chaco rather than 
the Basketmaker ill-Pueblo I Phases under discussion 
in this section. 

In the Petrified Forest. at Twin Butte site, 
Burial 2 of 8 found in Test Trench 2 had 376 pieces 

of worked turquoise and nine pieces of red sandstone 
or argillite, along with several hundred strung shell 
beads and an abalone pendant (Wendorf 1953:138, 
iS5). Wendorf thought Burial 2 may represent a 
craftsman rather than a high status individual. Thls 
is the earliest evidence I have found to suggest a 
craftsperson who worked with ornaments. Between 
burials 5A and 6 in Test Trench I , only one 
turquoise pendant was recovered. 

At Site 264 in the Awatovi District, Woodbury 
(1954: 147) records three pieces of turquoise mosaic 
inlay dating to Basketmaker llI-Pueblo J. One was 
from Room 8; two were from Room 16, one was on 
the floor and one was on the lower bench, both at the 
west side of the room. Lacking perforations, they 
were similar in size to turquoise used for inlay. All 
three were a poor grade of turquoise. A turquoise 
pendant was also recovered; no provenience was 
given. A creamy white limestone pendant fragment 
was also found on the bench of Room 16. Woodbury 
(1954: 149) notes that pendants of stone seem to be 

• 

more abundant at sites where shell was scarce, 
"probably because stone was a less convenient • 
material to work into ornaments, and was not much 
used if shell was available. The commonest pendant 
shapes are rectangular or subrectangular, round or 
oval and trapezoidal. All three are reported from 
Basket Maker III. " 

In Canyon de Chelly, Morris (1933) reports on 
burials from Tseahatso Cave, which is dated to 
Basketmaker m. Three burials were described. 
Here necklaces and bracelets of shell, stone, and 
turquoise were found , as well as turquoise inlay. In 
Mummy Cave, Morris (1925) found two child burials 
out of over 14 with white bead bracelets interspersed 
witb abalone shells. Other cave burials in the area 
had turquoise mosaic pendants. One male also had a 
bracelet of shell beads. Other burials had pendants of 
shell . as well as wood and yucca seed bead 
ornaments. 

In the Prayer Rock District, Morris (1980) 
found additional burials in a number of caves tbat are 
Basketmaker in age. In Broken Flute Cave, Burial 5, 
ao adult male had a bracelet of 12 Olivella shells and 
while discoid beads around tbe neck; Burial 3 had a 
bracelet of Olivelia and white shell beads, as well as 
a necldace of Olivella and white discoid beads. In 
Cave 2, a baby was buried with an Olivella shell 
bracelet and a strand of discoid pink and white stone • 



• 

• 

• 

beads around the neck. Material from structures 
attributed to this period, however, was not as 
abundant as that with burials. In Pithouse I of Ram's 
Hom Cave were three !>1One pendants and eight stone 
beads, along with a stone drill. fossil shell, and 
lumps of red and yellow pigment. There was no 
inference as to whether this represents workshop 
material. Pitbouse 4 in this cave had an incomplete 
pendant and a stone bead. In Pocket Cave, Pithouse 
3 contained only one stone pendant. Other ornaments 
from this area included pendants of selenite, 
turquoise, and fine-grained rock, beads of lignite, 
fine-grained rock, red and wb.ite variegated slone, 
turquoise, effigy pieces of lignite and shell. and a 
variety of discs. Identified shell taxa included 
Haliotus, Agaroois testacae, Spondylus, Conus, 
Pyrene, Turitella, Glycymeris, Oliva, and Olivella 
(Morris 1980). These dala are consistent with those 
reviewed under the earlier Basketmaker II section 
above, in that children are buried with jewelry and 
that adults receive varying amounts. Remains in 
living/storage structures are sparser. 

In western Utah. Steward (1936) reports on 
several sites that may reflect a Basketmaker III­
Pueblo I occupation. Among these were ten 
turquoise pendants from at least six different 
proveniences at four different locations. A stone 
bead, and a few lignite, slate, and stone pendants 
were the only other ornaments reported. 

A considerable amount of excavation has taken 
place in the Mesa Verde area and a few Basketmaker 
III sites bad some ornaments. 

Archeologists working in the Mesa Verde 
area are often impressed by the fact that 
few articles classifiable as ornaments are 
encountered in excavation. To all intents 
and purposes the former inhabitants of this 
region were 'poverty struck' as regards 
possession of items for personal 
adornment. It is not often that ornaments 
are found interred with the dead and, 
considering Pueblo Indian burial customs 
in general, this factor alone is indicative of 
their actual scarcity. A review of items 
reportedly taken from the Cliff dwellings 
in the early days shows that jewelry rarely 
was found (Lancaster and Pinkley 
1954,66). 
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Table 10.7 summarizes the excavations dated to 
Basketmaker III-Pueblo L The excavations since 
Lancaster and Pinkley's 1954 statement certainly 
conform to it. 

Review of publications resulting from the 
Dolores Archaeological Project indicates a similar 
pattern. Tests at Hanging Rock Hamlet recovered a 
trapezoidal turquoise pendant dating to the late A.D. 
800s from PiLstructure 2 (Gross 1986:66) and two 
bone gaming pieces from a pre A.D. 600 Archaic 
Basketmaker n site, Cougar Springs Cave (Gross 
1986:95). Nelson (1986:Table 8AA, 783) reports a 
bead (PL 136) from the floor of Pitstructure 1 at 
Pozo Hamlet, which dates between A.D. 600 to 780. 
At Kin Tl'iish, Dohm and Gould (1986:668-669) 
found a jet ornament fragment (PL 363) that was 
broken during manufacture on the bench surface in 
Pitstructure I ; they also found one other unspecified 
ornament in another unit. Sebastian (1986) lists an 
ornament from Prince Hamlet, Area 3; this site is 
dated A.D. 720 to 840. At LeMoc Shelter, Hogan 
(1986:Table 40.8) reports that a total of 11 bone 
ornaments were recovered in proveniences tbat span 
the period A.D. 750 to 950. At Grass Mesa Village, 
two ornaments were recovered from the Dos Casas 
Subphase (A.D. 760 to 850), 10 from the Periman 
Subpbase (A.D. 850 to 9(0) and three from the Great 
Mesa Subphase (A.D. 880 to 925) (Phagan 
1988:Table 14.5). At McPhee Village, Phagan and 
Hruby (1988:Table 15.8) report three shell ornaments 
were recovered from areas dated between A.D. 850 
to 900. 

Reed et al. (1981) report no ornaments from 5 
MT 5834, a Basketmaker m pithouse near Dolores, 
CO. In the La Plata District, Morris (1939) found a 
cache of four Olivella shells and two white disk beads 
at Site 23, which was dated Basketmaker IU. In Site 
18, there was a calcite pendant in Building I, Area 5, 
that is attributed to a Pueblo I occupation, as was an 
Olivella bead from a pit in Protokiva I . Laurel 
Wallace (personal communication , 1993) reports that 
some ornaments were recovered from Basketmaker 
U1-Pueblo 1 sites along the LaPlata highway, but, 
again, these were relatively few in number. 

In the Piedra District of southwestern Colorado, 
in villages that he auributed to Pueblo I, Roberts 
(1930) recovered some ornaments. Among the pieces 
he reported were two bone tube beads, three gaming 



Table 10. 7. Basketmaker 1I1·Pueblo I sites/ornamentsjrom Mesa Verde. 

Si~ and Provenience 

MV- 14S : 
PithOU!Ie I 
Phhouse II , floor 

SE bio 

Elrth LodfC B 
PithOUlC, fiU 

MV- I924--71 

Si~ 1060 

Badger HOOK Community 
PithOUIe A 
PithOUIe B 
PithOUIe C 
House 3 aoo Pro\ok.iva C 

Room. 6, 8 and 9, fill 
House 1 
House 6 
HoulC 7 
Houle 4 and ProtokiVI E 

Room 3 , fill 
.~, 

Room 9, fill 
Room 13, fill 

House 5 
RO()m I , Binslbanquclle 
Protolciva D, Icvel I 

MV-1940 
Pithouse. maio room, Cill 1 

ant«hamber, Bin I 
antechamber I Bin 2 

MV-1937 
Structure 3. maio room. Lev. I 

• 

Artifact. 

No olTlll.meotJ 
Peooant aad pendant blank, fine--graincd red or .... hile ~ 
Oliva shell 

One ItOoe penda~ 

No DmlmeUU 

No onwnentJ 

No ornament. 
No omamcnta 
No omamcnta 

R~d abale pendant blank 
No ornaments 
No omameUU 
No omamcnUI 

Chapin Gray pen"bnt blank 
Red shale pendant blank 
Jel bird effigy pendant 
Bluff BJOIck.-on-rtd penda.o! blank 

2 Chapin Gray bird effigiCi 
IW;I abale pendant blank 

Bone bead 
Bone bead _""'d 

D.o. 

A.D.6(XII 

utc A.D . 600tI 

Bau.etmaUr m 

A .D . 6001 
A.D.600s 
A.D . 6001 

c • . A.D. 72S 
ca. A.D . 175 
ct . A .D . 800 
c •• A.D. 800 

c • . A .D . &60 

CI . A.D. 860 

A .D.68()..72S 

Refcrence 

O'Bryan ( 19S0) 

1...ancutcr and WI'-'OD (1954) 

Nordby.O(I Brelemitz (I9n) 

Hallizy (19"n) 

Hayel Ind Lanclster (1975) 

Birkedal (1976) 

aiming piece or ornament CI . A.D. 640 Birkedal ( 1976) 

• 

--~ 
(') 
=r 

8 
~ 
iil' a 

• 
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pieces. four shell bracelets on It skeleton, and bits of 
copper ore and a few turquoise. 

Only a few ornaments were recovered and 
most of them were made from slone. The 
most favored material. judging from the 
number of fragments and whole speci­
mens, was a ferrugioous shale of black-red 
hue. Pendants of various forms were 
made from it. The bird (plate 53 . a) is an 
unusual type, but the disk, b, is a char­
acteristic fonn. Pieces from many broken 
pendants of this type were found, but the 
illustrated example is tbe only whole 
spec imen. The pendant, c. is a hard 
greenish stone whose exact character 
cannot be determined without destroying 
the ornament. The so-called southwestern 
form of alabaster furnished the material 
from which it was made. 

The four flat beads were made from gray 
shale. The latter is very abundant in the 
region . For some reason or other beads 
were nol plentiful. Even counting tbe 
broken ones, there were not enough in 
number recovered to make two medium· 
length necklaces. Why there was a lack 
of sucb objects for personal adornment is 
not known. At most sites beads of one 
kind o r another generally are quite 
abundant. 

Turquoise was so rare that it might well 
be considered as non-existent. Only two 
small pieces, presumably from an inlay or 
mosaic, were found. Both were lying on 
the surface of the ground and may well 
have come from a later horizon. No 
traces of this WlUsuaUy popular stone were 
present in an unquestioned relationsh.ip to 
the period represented (Roberts 1930: 153· 
154). 

In the Navajo Reservoir District, Eddy (1968) 
found some ornaments at various sites. The most 
abundant were found at LA 4169 , where 71 shell 
discoid beads and five Olivella shells were recovered 
with Burial 12. Most of the ornaments were found 
with burials . 

In the Rio Grande Valley, several sites with 
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Baske tmaker llI· Pueblo I material have been exca· 
vated. Table 10.8 summarizes these data. Again, 
there are few ornaments at most sites ellcept the 
Artificial Leg·Basketmaker si te where more recent 
excavations under the direction of Matthew Schmader 
(1994) revealed a burial with about 100 pieces of 
turquoise in chunks, partially worked beads, and 
pendants. Freshwater mussel, Olivella beads, 
Spondylus shell, and abalone were also present. 
Other material recovered at the site includes slate 
hishi , two smoky quartz crystal s, an effigy--sbaped 
slale pendant, as well as other minerals. 

In summary, the material types used in Chaco 
Canyon reflect participation in a long-<listance trade 
network extending as far as tbe Pacific Ocean. 
Production was probably occurring in several places 
and a few individuals may have been better jewelry­
makers than others. Only one suggestion of a 
craftsperson's burial was recorded-at the Twin Butte 
site in the Petrified Forest (Wendorf 1953). 

Regarding distribution and consumption, there 
is generally very little ornamental material recovered 
from structures dating to the Basketmaker JU·Pueblo 
J period in any part of the Anasazi world, so the 
material recovered from the sites in Chaco Canyon 
fits the pattern well. The material from the 
Whitewater District of eastern Arizona, near 
Allantown, may contradict this as the storage room 
(Room 10 of Unit 2) had over 9,000 shell beads, but 
again th.is may be slightly later in time. The 
Artificial Leg·Basketmaker Site in the Rio Grande 
Valley reported by Frisbie (1967) and Schmader 
(personal communication. 1992) also had an unusual 
amount of turquoise and other objects. 11 may also 
be slightly later, in part; Schmader ( 1994) would 
place his excavations up to A.D . 1000 at the very 
latest, but they ranged from A.D. 650 to 900 overall. 

Burial goods reflect differences in the number of 
ornaments recovered. Those burials with tbe greatest 
number of grave goods have been found in the 
Canyon de Chelly, the Prayer Rock District, with one 
man at the Twin Butte site in the Petrified Forest, 
and at the Artifical Leg·8asketmaker site. These are 
not as rich in greave goods as tbose discussed under 
the Archaic·Basketmaker II section. It may be that 
the introduction or use of j ewelry co-occurred along 
with some type of horticulture and at least seasonal 
settlement and construction of habitation structures. 
Although ornaments were still used in the Basket· 



Table 10.B. Basketmaker III-Pueblo I sjles/ornamentsjrom lhe Rio Grande Valley. 

Site .nd Pro ... eniel1Ce 

St. Joaepb'. site, I pithou.IC 

Denison site 
Pithousc3 

Near Zit Pueblo 
Pi!hDll Ile I , buri.] 

Sedillo lite 
Pilhousc 6, floor 

Artilici,l Le,· B.llketmlter lite' 
Site I (J e"c .... ated pithouHI) 

Pithoute I , bae!r.d'T\ 
.... rr.cc 

Site II (4 exc .... ated pithoullel) 
Site .urflce 
Pithousc 2, fill 

depreuion 3 
PithOO5C 3, Cilft I, fill 

Cilit n, fill 
Cil! IV , fill 
Cill XI, filJ 

PitbOO.IC 4, lill 

Site ill (S pi!hOUICI) • • urfOM:e 
PithOOH I. lill 

Ooor lill 
"~, 
vent shaft 
.ubfloor Cisl I 

Artifacts 

No Ol'f\lfllCnU 

No ornaments 

One galenl;, 3 ~ bcl.dl, one other be.d, 46 red belT)' 
ICed bead, 

Pieee o f limonite, pic<:e of hel1lltite 

3 lhcll pcoo.nts 
I llate dilt bead, I ~ .hell 

1 bi .... I ... c fIllgmcnt, 1 limonite nodule 
2 bi ... al",e shell pendants 
4 specular iron specimenl 
I u. selenite, mal.chite, limonite 
I yellow iron oxide, 3 malachite, 1 limonite 
I malachite 
I ,amina piece, I snail shell 
I worked lurquoiIC, 1 ~ shell 
4 bi .... lve pcndanlll , 201./1er, I Haliow, pctllb.nt, I 
(resh .... lCr anoil, 2 malachite, J bematlte, 2 Klenite 
4 unwOfbd turquoiH, I malachite 
I turquoiH bud fragmeOl, I worked bi .... lve, 2 mica ""hi$!. 
(raiments 
\ O\i ... ella be.d, I ulIWorkcd turquoUc 
I e~ . OHvcll., se lenite 
I bl .... l ... e 
J bi .... l ... u 

D.~ 

A.D. 6(10.800 

A.D. 67S·7S0 

A.D. 7S0-800 

A.D. 1SO-SOO 

Buketmak:er ill· Pueblo 1 

Reference 

Schonch (1962) 

Vivian and Clendenen (I96S) 

Vytlteil.nd Brody (19S8) 

Stinncr (196S) 

Frisbie (1967) 
Schmader (1994) 

• RC(:e~y Man Schmader (1994) exca .... ttd a number of pilhoullCs thaI a~ part ofthi& village. They C()Ibined • quantity of omamcnll and olhtr materials th.t Ire unulU.1 for !hi. period, but combined 
with Frisbie's material wgJCIII that the Mific.1 Lcg-S,lIIketmllter site on Ihe Weill Mesa nur Albuquerque hal .... ery unusual .maunl of material. 

-'-" 
0. 
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maker m-PuebJo t period, the number of finely made 
beads found with burials decreased (Gaumer 1937; 
Guernsey and Kidder 192 1; Kidder and Guernsey 
1919; Morris and Burgh 1954). 

In conclusion, the material types from Chaco 
Canyon do nol vary substantially from tbose found in 
the rest of the Anasazi world during Basketmaker IlI­
Pueblo 1. Very few burials were recovered from this 
period in Chaco Canyon, and none bad ornaments. 
The material from structures is sparse as it IS in 
most, but not all, other Anasazi sites. 

The Bonito Phase 

Because the accepted Basketmaker-Pueblo 
chronology established by Kidder (1962) was in­
adequate to describe the chronology in Chaco 
Canyon, and because there bas been much confusion 
due to the introduction of terms such as Bonito 
Phase, Hosta Butte Phase, and McEImo Phase, Toll, 
Windes, and McKenna (1980) defined a Bonito Phase 
sequence for use in analysi.s of the Chaco Project. It 
bas been used for the ornament analysis; the only 
deviation is al 29SJ 627. where Marcia TrueH was 
able to see a distinction ca. A.D. 1050 rather than 
between the A.D. 920 to 1020 and 1020 to 1120 or 
Early and Classic Bonito Phases (Windes has now 
revised his dates, see Chapter I). Therefore, this 
section will cover what Hayes (1981) called the Late 
Pueblo II-Early Pueblo III and will be discussed as 
Early, Classic, and Late Bonito Phases, the latter 
covering the A.D. 1120 to 1220 period. Data from 
29SJ 627 for A.D. 1000 to 1050 will be discussed 
with the Early Bonito Phase. 

Early Bonito Phase (A.D. 920 to 1020) 

Table 10.9 presents data from eight sites that 
have material dating from A.D. 900 to 1050. (At 
29SJ 627, Truelll1992] used A.D. 1000 and 1050 as 
time divisions; her data from A.D . 900 to 1000 and 
A.D. 900 to 1050 are lumped together as there were 
DO differences in material types found.) These sites 
are as follows: 

I) 29SJ 299. Kiva B (Pithouse B) and Pithouse 
E alluvial fill were dated A.D. 920 to 1020 (Loose 
1979; Windes 1976a). 

2) 29S1 389 (Pueblo Alto). Room 139, Floor 
2; Room 142, Floor 2; Room 143. Floor 8; Room 
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146. Floors 2-5; Kiva 3 probably a pilaster base; 
Plaza I, Grid 8, Floors 4-9; Trash Mound, Grid 70, 
SC I, Grid 7 1 and Grid 136 were all dated to this 
period (Windes 1987). Most ornaments were from 
the early A.D . 1()(X)s (Mathien 1987). 

3) 29SJ 39 1 (Una Vida). Room 23 , Floor 2, 
is dated to the A.D. 900s (Akins and Gillespie 1979). 

4) 29S1 625 (Three C Site). Very little 
material was recovered at this small site that was 
previously excavated by Vivian (1965) and 
reexamined by Windes in 1976 (field notes). 

5) 29S1 627. Some fill from Pithouse B and 
Pithouse C; Room 3 below Floor I, Room 4 below 
Floor I , Room 5 below Floor I; Room 6, Floor 3; 
Room 7 below Floor I ; Room 8 below Floor I to 
Floor 3: Room 10 below Floor 1; Room 12 below 
Aoor 1; Room 16, Floor 4, firepit; Room 22 below 
Floor 1 to Floor 3; Room 23; Room 25; Kiva F, 
Level S of fill to floor: Burial 3 in Test Trencb 10; 
and parts of tbe Trash Mound were all dated A.D. 
900 to 1050 (TrueU 1992). Proveniences dated A.D . 
1000 to 104011050 include Room I, Room 4, Room 
5, Room 6, Room 7, Room 10, Room 13, Room 15, 
Room 19, Room 11 fill to Floor 1; Room 8 and 
Room 8 to Aoor 2; Room 11 and Room 16 to Floor 
3; part oftbe ramada; Kiva D and Kiva G; the Trasb 
Mound, Grids lL-I , lL-I, KL-I, KL~2, and KX 
(Truell 1992). 

6) 29SJ 628. On1y some surface material was 
assigned to this period (TruelJ 1976). 

7) 29S1 629. Fill and floor of Pi tho use 2 and 
Pitbouse 3; Rooms 6·8; some material from 
Pitstructure A; Plaza Grid 9. especially Other Pit 1, 
Other Pit 9, Other Pit 14, and Other Pit 6; Plaza 
Grids 15. 16, 20, 21 , and 202; anthills in Plaza Grids 
31 and 41 ; and Trash Mound Grids 76 and 82 
(Windes 1993) . 

8) 29SJ 1360. House I, Rooms 7, 9, and 11 , 
and Kiva B; House 2 . Rooms 1-2, surface Kiva A; 
aod Plaza Areas I , 2, 3 and 5 (McKenna 1984). 

Because there is so little data from four of these sites, 
most of the discussion that follows relies on sites with 
larger databases for primary observations. The 
o thers, however, do reaffirm the use of some 
materials at other sites. 



Table 10.9. Early Bonito Phase (A.D. 920-1020) ornament and mineral materials. --V> 
00 

Period A.D. 900-1050 A.D. 1000- A.D. 900- A.D. 920-1020 n 
1050 '020 or .. 

Material 29S, 627 2951 627 295J 625 29SJ 628 2951629 295'299 29SJ 389 2951 39 1 295' 1360 " 0 

AAgonile I Debris 2 Modified ;po 

Argillite 1 Pendalll. I Diu. I Modified I ModifICd ,&0, 2 Beads E!; 
2 Zoomorph. 2 Modified , ... , J lnlay ~ 
4 Modified 1 Unmodified I Pend. Cr. -~ I Pendant 2 Unmodif. 

1 Flake 

Azurite 5 Unmodifi«l 9 Urunodifi~d I Urunodif. 8 Urnuodif. 2 Unmodif. S Unmodif. 
2 Modified 2 Modified I Zoomorph. 

20 Debris 2 Debris 

CaJcile 6 Beads 8 Be.d, ,&., I Unidified I Unmoclif. 26 Bu ds 1 Urunodif. 9 Beads 
2 Modified I Bead/dis!.: J Uomodif. 1 Uomodif. 
I UnmodifL«l I Pendant 

J Unmodifio:d 

Copper I Unmodified 

Crystal, feldspar I Modified 

Crystal, quanz I Unmodified I Unmodified I Pendant 

GaleIUI J Unmodified 21 Debris I Modified 
I Unmodif. 

Qeothilc 1 Modified 

Gypsile 22 Unmodified 6 Unmodified I Unmodir. J Bead. 6 Unmodif. 
89 Unmodif. 
3 Pendanu 

Gypsum 5 Unmodified 4 Unmodified 2 Urunodif. 2 Modifi«l 
2 Unmodif. 

Hematite 2 Modified I Painlstone I Unmooif. 7 Unmodif. J Modified 1 Modified 1 Modified 
10 UnlllOdified 9 Unmodified 3 Modified II Unmodif. 18 Unmodif. 

J Modified , - I Unknown 

J" I Unidified I Pendant 
I Unmoclif. 

I Ring 

Lignite I Modified I Button 2 Unknown 2 Modified i3 Unmodif. I Penohnt 
2 Unmodified 2 Unrnodif. 1 Unknown I Unmodif. 
I Modified 

Limonite 49 Unmodified 16 Unmodified 22 Unrnodif. I Modified 10 Modified J Modified 
1 Gaming pc . 10 Modified 26 Unmodif. 9 Modified 
2 Modified I Unknown 

• • • 



• • • Table 10.9. (continued) 

Period A.D. 900-1050 A.D. 1000- A.D. 900- A.D. 920-1020 
1050 1620 

Ma!erial 2951627 2951 627 2951625 2951628 2951629 29SJ 299 295J 389 2951391 295' 1360 

Limonitic 1 Unmodified 
~ndSlone 

Malachite 5 Unmodified 1 Unmodified 1 Unmodif. I Unmodif. I Unmod. 
1 Modified I Modified I Debria 

Mi~a-muscovile\ 1 Modified 
(aelenite) 

Quartz, green with I Other 
IWldstone 

Qu~rtzitc 9 Unmodif. 

Sandstone I Urunodified 1 Unmodified 

Selenite 28S Unfll(ldjfied 181 Unmodif. 12 Unmodif. 490 Unmodif. I Uwnodif. 6 Modified ZModified I Modified 
6 Modified 3 Modified I Other 51 Unmodif. 4 Unmodif. 88 Unmodif. 
1 Debris 2 Debri ll I Zoomorph. I Zoomorpb. 

II Unknown 

Serpentine I Bead 8 Bead. 

Shah: 34 Beads 2 Modified 91 Beads , .... , 3,976 Beads 
1 Bead hi. 1 Inlay 
I Unmodif. I Unmodif. 
2 Beads 

Shark'. teem 10 Unknown 

Sulphur I Unmodified 1 Unmodif. 

Turquoise 3 P~ndant hi . lS Bead hi. Z Modified I Modified 5 Pendant$ 3 Bead~ I Modified 25 Debris 
3 Beads 22 Debris 230 Modified 17 Debri l I Debril 15 Urunodif. 
S Bead blank 19 Modific.d 202 Unmodif. 36 Modified 6 Pend. bl. 
3 Inlay 3 Unmodified 12 Beads 28 Unmodif. 3 Pendftnt 

3S Modified 6 Pendanlll 46 Bead bl. 2 Unident. 
1 Unmodified 4 Pendant bl. 1,702 Debris 1 Inlay 

14 Debris 6 Inlay 3 OIhcr S Bead hi . 
I Mod/other I Other 3 Inlay I Bead 

~ I Button I Unidified 4 Pend. bl. 49 Unmodif. 
I Modfpcnd . bl. I II Beads 3 Unidificd 3 Other 

3 "''''''''' 
I Unknown 3 Unknown ., 

6 Unknown 3 
" ""0' J Bead J Other 2 Gam. pc. 1 Gaming pc. ''''''' " ~ 2 Gaming piece 3 Beadi I Tube 1 Bead I Gaming pc. ~ 

I Gaming pc. I Ring fr. -Ceramic I Peodant -'" ~ 



Spondylu9 ealcifer 

Chll.ma~ 

Trachycardium "p. 

Trachycardium 
palUlmen$( 

HaliOlU. 
~ii 

Epyseinia medialis 

Oliva lIP. 

Oliv. i ncraull.\.a 

Qfu£!J!~ 

Conus pero!exu9 

~galealUs 

Freshwater dam 

Unidentified shell 

Fossil shell 
impress.ion 

I Pendant 

2 Pendtnta 

I Unmodified 

18 Beads 

2 Unknown 

I Pendant 

I Pendant 

2 Bead!! 
3 Unidentified 

1 Pendant 

I Pend. £rag. 

29SJ 629 

Pendanl 

2 BI1Ie/pend. 
5 Brae . Crag. 

I Ring 

IPendanl 

4 Beads 

1 Inlay 

A.D. 920-1020 

29SJ 299 

I Other 

295J 389 

4 Beads 
19 Brae. Crag •. 

1 Unmodif. 

1 Bead 

2 8t:ads 
I Pendant 

1 Unidentified 
1 Modified 

I Unknown 

295J 391 

I Brae. frag. 

I Bead 

29S1 1360 

I Other 

5 Brae . fl1lg . 
I Other 

--~ 
(") 

"" 8 
~ 
Ol' a 

Fossil OIher· • • . I Unknown· • • • •••••• _ •••• 1 ••••••••••••• •••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••• 0-••••••••••••••• _ •••••• _ •••••••••••••••••••••• _ •••••••••••• •••••• • ••••••••• ••• • _ ••••••••••••••••• • •••••••• ••••••• • •••••• •• _ ••••• _ •••••• _ ••••••••••••••••••••••• • ••••• H ••••••••• ••••••••••••••••••••••• 

No. of materials 

Total itcDllI 

• 
2S 

'" 
24 

430 

4 , 6 

17 

22 

2,81"7 

• 
4 

4 

22 

'" 
8 

14 

20 

4,261 

• 



• • Table 10.9. (continued) 

Period 

Mate ri. 1 

Ornaments 

Soft mine",l. 

A.D. 900-1050 

2951 627 

71 
(12.9%) 

A.D. IQOO. 
iOlO 

29S1 627 

'" (30.3 %> 

A.D . 900-
i1llO 

2951 625 2951628 

2 
( 11.11 "> 

29SJ 629 

98 
(3 .S %) 

A.P,92Q--.W.20 

2951 299 

1 "'%, 
2951389 

161 
(32 .5 "> 

29SJ 391 

3 
(21.4';) 

2951 1360 

4,019 
(90%) 

413 238 14 55 ! 2 2m 11 137 
@ .7%) (55 .3%) ~2~4~J _ _ (19.6J') (50%> (41.9%) _ QS.65} (3.25) 

• 

o 
~ 
~ or 

--'" -



1162 Chaco Artifacts 

Procurement. Comparison afTable 10.9 witb 
Tables 10.4 and 10.6 indicates the presence of 
several new minerals and shell species in excavated 
sites. Although a piece of unmodified copper was 
recovered at 29SJ 627, its unworked state leads me to 
suspect that it was collected as a curiosity. Similarly, 
mica-muscovite appears but is not sbaped into a 
recognizable form. 

The increased number of shell taxa during tbis 
period is important. Species that appear for the first 
time in a dated context include T rachycardium sp .• 
Episcynea medialis. Argooectin circularis. Spondvlus 
calcifer. Chama echinata, Oliva sp., Oliva incrassata, 
and Conus pemlexus. Based on Truell's ability to 
segregate some of site 298J 627 from A.D. 1000 to 
1050/1050 and the presence of two new shell species 
within those time parameters. plus the presence of 
two other new shell species. Trachydarcium, 
probably T. panamensis and Strombu!> galeatu!>, I 
suspect that these new shell species probably fall 
within the later part of the Early Bonito Phase. The 
increased number of shell species at small sites such 
as 29SJ 627 and 29SJ 629, as well as increased 
importation of turquoise at the small and large sites 
during this period, indicates more intensive 
interaction with people outside of the San Juan Basin, 
and especially with those to the west who supplied 
the shells. Because we do not know the source of 
turquoise used by the Chaco Anasazi, and neutron 
activation tests performed by Brookhaven National 
Laboratory (Bisbop 1979, Mathien 1981) indicate 
there is a similarity between artifacts from Chaco 
Canyon and Guasave, Mexico, I also !;uspect much of 
this material may have been flowing into Chaco 
Canyon from a west or southwesterly direction. 
Harbottle and Weigand (1992; Weigand 1994; 
Weigand and Harbottle 1992) outline several trade 
networks from turquoise sources to sites througbout 
tbe greater Southwest; the few pieces from Chaco 
Canyon that have been analyzed do not limit sources 
of Chaco Canyon turquoise to tbe Cerrillos Mining 
District (Mathien 19913; Mathien and Olinger 1992). 

Production. When compared to tbe ornaments 
recovered in earlier time segments, argillite, calcite, 
jet/lignite. shale, turquoise, bone, and ceramic 
ornaments are much more abundant in the excavated 
Cbaco Canyon sites dated to Early Classic Phase. 
This, plus the increased number of shell species, 
suggests increased use of ornaments for adornment, 
ceremonial purposes, or status symbols. If these 

needs truly increased, it is expected that craft 
specialization may have begun. 

• 
Although data from the excavated Chaco 

Canyon Siles do not clarify the question of parHime 
versus full-time specialization , tbere is evidence for 
manufacturing of turquoi se ornaments at canyon 
locations (Mathien 1984a). Workshop areas bave 
been identified in Kiva B and Plaza Area 5 at 29SJ 
1360 (McKenna 1984), and in Pitbouse 2 and the 
plaza at 29S1 629 (Windt:!> 1993). Debris, probably 
from a work area elsewhere in the site, appeared in 
a pit in Plaza I, Grid 8. at 29SJ 389 (Pueblo 
A1toXMathien 1987). Turquoise pieces that included 
bead blanks. broken beads, modified and unmodified 
pieces, and a pendant blank were recovered in the 
early trash at Kin Nabasbas (Mathien and Windes 
1988:266); these suggest jewelry-making at this site, 
as does material recovered from anthills located 
farther downslope, whicb included shell, calcite, and 
shale. Turquoise artifacts and debris were tound in 
the fill of Pitstructures I and 2 at 29S1 626 (Mathien 
1990a); Windes (personal communication, 1986) 
thinks jewelry was made at this site, hut Mathien 
(1990a) notes that there are several other possible • 
explanations for the scatterings of turquoise 
throughout the fill of these two structures. 10 Kiva B 
at 29SJ 1360 and in Other Pit I of the plaza at 29SJ 
629, active and passive abraders, probably used for 
jewelry manufacturing, were identified by Akins 
(1980, Chapter 5 of this report); one active abrader 
was also found in the pit at 29SJ 389, adding strength 
to the identificaton of these areas as production 
locations or debris from such locations. At 29SJ 
629, Cameron (1993, Cbapter 3 of this volume) and 
Lekson (personal communicaton, 1982, and Chapter 
4 of this volume) have identified a number of small 
drills made from cbalcedonic silici.fied wood (material 
type #1040) that may have been used to make 
perforations in some turquoise beads. 

Most of the turquoise beads and some bead 
blanks recovered from this site were drilled from 
both sides and tended to be from 0.06-0.19 cm in 
size. Beads and bead blanks were from 0.09-0.21 cm 
with only one at 0.32 cm io thickness so tbat a very 
pointed and narrow stone drill tip approximately 0.05 
cm at its tip could have produced the beads. 
Gillespie (1993) suggested thaI porcupine quill drills 
could bave been used, based on their presence at 
29SJ 629 in conjunction with the abraders and • 
turquoise debris. At Pueblo Bonito and a few other 



• 
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sites, some extremely tiny finely made turquoise 
beads have been recovered. These slone drills would 
have been too large. and perhaps as Haury (1931) 
suggests. cactus spines were used because the 
perforations are almost needle thin. Morris 
(1928: 1(0) also comments on the probable use of a 
cactus thorn, bul found no objective proof this 
material was used for drilling ornaments. Hodge 
(1921: 13) discovered a number of small turquoise 
beads during his excavations at Hawikuh; he suggests 
an obsidian flake was probably used as a drill rather 
than a thorn, grass stem, wood splinter, etc. 

Haury (1931) also experimented with production 
of a fine-grained pelitic red rock similar to 
archeological specimens found in the Arizona State 
Museum collections. The drilling alone took over 15 
minutes using an Echinocactus wislizini Engleman 
spine on one side. Given that be is not an 
experienced bead-maker, perhaps an estimate of 15 
minutes per bead for the entire process would not be 
unreasonable. Crotty (1983:33) has drawn on 
Haury 's experiment and the techniques discussed by 
Jernigan (1978: 199) to estimate production of six 
beads per hour for black and red argillite beads. 
Using the estimate of 3,976 shale beads in the 
necklace found with the female at 29SJ 1360, this 
indicates over 662 hours of work just to produce one 
necklace. Because the red shales are softer than 
many of the turquoise artifacts found, the number of 
hours !>'pent in the production of turquoise ornaments, 
even in locations where very Jjhle scrap or unfinished 
ornaments are recovered, must have been large. 

How much a little bit of turquoise scrap 
represents Wlls discussed with Theodore Frisbie 
(personal communication, August 1984), who has 
been doing ethnographic research at Zuni Pueblo for 
over two decades. He observed that jewelry-makers 
have a very high regard for turquoise and attempt to 
gather up even the finest flakes to be saved and used 
in conjunction with prayer meal in ceremonial 
activities. Although it is not possible to draw a 
perfect analogy between twentieth century Zuni and 
tentb century Chaco Canyon Anasari, Judd (1954) 
noted the use of scraps of turquoise as offerings in 
kiva pilasters at Pueblo Bonito, which suggests there 
may have been a long-standing antecedent for the 
Zuni custom. Hodge (1921) indicates that the late 
prehistoric inhabitants of Hawilrub used turquoise as 
offerings; again, some of the material was nOI good 
quality. Also, Windes found turquoise in Chaco 
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Anasazi shrines as well as in anthills to the east of 
the Chaco East (Kin Bulldozer) Community (Windes, 
personal communication, 1985; 1993). Frisbie also 
thought the turquoise artifacts found in Other Pit 1 of 
the plaza at 29SJ 629 were intentional offerings. 
Interestingly, only turquoise fragments and de~)ris 

were found; if red shale were being utilized in the 
same workshops, small red flakes would be expected 
to appear in tbe archeological record. None were 
found. Black and white debris would be harder to 
find; thUS. manufacturing of jetllignite/shale and 
calcite ornaments might not be as easi ly delooted. 
Windes looked carefully and found none at 29SJ 392 
(Kin Nahasbas) and 29SJ 626. and Powers searched 
for these traces at Pueblo AJto (Windes 1987). 
Windes believes his ex tra care would have revealed 
the black and white specks. It is thus inferred thai 
only turquoise ornaments were being processed In 

these workshop areas. 

Wit h regard to the types and shapes of orna­
ments from this period, there are several new fonDS 
fOWld among the excavated Chaco Canyon artifacts. 
These include buttons, rings, zoomorphic shapes, and 
some unusual shell pendants. Figure 10.2 illustrates 
some of these in schematic form. in general, these 
omaments tend to be fairly well-made. The rough 
edges noted in both tbe Archaic-Basketmaker 11 and 
Bask"etmaker I118Pueblo I sections of this report were 
not seen. These omaments, however, are not as 
smoothly finished as some from later proveniences. 

Both the workshop data and the beller made 
artifacts suggest greater labor investment in the 
manufacturing process. Based on the data from site 
29SJ 629. where two floors in the same room and a 
plaza a. ea both had evidence of workshop debris, 
there may have been certain artisans who were skilled 
in this field and who did this type of work over many 
years. It may have been a fami ly occupation. 
Whether or not it was the only occupation they 
engaged in cannot be determined; there may have 
been time alloted to both agriculture and jewelry­
making. 

Distribution and Consumption. Pieces of 
turquoise, shell, and other jewelry items are scallered 
among the proveniences classified as fill and are 
found on almost all floors of rooms, kivas, or plazas 
of this period at the fou r sites where the mosi careful 
data collections were made. Tn contrast, very few 
were reponed at 29SJ 625 (Three C site), a site 
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Figure 10.2. Ornament rypesjrom the Early Bonito Phase sites in Chaco Canyon. 

Turquoise button from 29SJ 627 (FS 5580). 
Jet /lignite button from 29SJ 627 (PS 576). 
Jet piece from 2951 627 (FS 1610). 
Bone piece from 29SJ 627 (FS 153). 
Olivella ring from 295J 629 (FS 2516). 
let ring from 29SJ 1360 (FS 302). 
Argillite disk from 29SJ 627 (FS 190). 
Limonite gaming piece (?) from 29SJ 627 (FS 141). 
Argillite zoomorphic from 29SJ 627 (FS 1378). 
Argillite zoomorphic from 29SJ 627 (FS 1848). 
Argillite zoomorphic from 29SJ 627 (FS 4387). 
Azurite zoomorphic from 29SJ 629 (FS 719). 
Clay zoomorph.ic/pendanl from 29SJ 629 (FS 2805). 
Selenite zoomorphic from 29SJ 629 (FS 2409) . 
Argillite pendant from 29SJ 627 (FS 1118). 

a) 
b) 
0) 
d) 
e) 
t) 
g) 
h) 
;) 
j) 
k) 
t) 
m) 
0) 
0) 
p) 
q) 
r) 
,) 
t) 
u) 
v) 
w) 

Chama echinata pendant from 29SJ 389, Pueblo AJla (FS 6073). 
Argillite pendant from 29SJ 627 (FS 2286). 
Haliotus cracberodii pendant from 29SJ 627 (FS 2802) . 
Glycymeris gigantea pendant from 29SJ 627 (FS 5956). 
Glycymeris gigantea pendant from 29SJ 627 (FS 5077). 
Argooectin circularis pendant from 29SJ 627 (FS 666). 
Trachycardium sp. pendant from 29SJ 627 (FS 1829). 
Strombus galeatus pendant from 29SJ 627 (FS 1609). 

salvaged using different excavation techniques. 
Although the numbers in anyone provenience at any 
si te are few, one to several ornaments on the floor 
indicates that distribution is widespread within sites in 
Chaco Canyon. Nancy Akins has examined grave 
goods from Chaco burials (Akins 1986:85-88) and 
notes that very few burials at small sites had any 
grave goods at all. This contrasts with several 
buria1s found at Pueblo Bonito. This does not 
preclude the use of ornaments by inhabitants of the 
small sites, however. Burial 2, found on the floor of 
Kiva B at 29SJ 1360, was a woman about 35-39. 
She wore a necklace at the time of death. In 
contrast, Burial 1, a slightly older female, had no 
ornaments. None of the three children found with 
these women wore ornaments. These individuals 
were not intentionally buried; their presence is the 
result of asphyxiation (McKenna 1984:353-362). 

The question of ceremonial use of turquoise was 
raised above. As noted, Judd (1954) found turquoise 
debris and often poorer quality turquoise pieces in 
kiva pilasters at Pueblo Bonito. Review of tbe 
catalog cards of the U.S. National Museuml 

types were also included in the pilaster offerings; 
some were complete, some were fragments. Mathien 
(1985:Appendix C) provides lists of materials from 
these sites. Not all the details for these offerings 
were available, but not all kivas had pilaster 
offerings. Whether there is a difference between kiva 
construction groups andlor bebavior of the Chaco 
Anasazi or whether this is a result of deterioration of 
buildings andlor archeological field methods has not 
been evaluated. 

• 

Smithsonian Institution for Pueblo Bonito and Pueblo 
del Arroyo revealed that ornaments of other material 

Additiona1 offerings in kivas were documented 
for earlier sites. At 29SJ 423 , the great kiva had 
turquoise pieces under the posts (Mathien 1985; 
Windes 1975a). Bonito Phase offerings in the bench 
and floors of the great kiva at Chetro Ketl were also 
recovered (Matbien 1985:Appendix C; Woods 1934, 
n.d.). During excavation of a trench at Pueblo Alto, 
a small pocket in Kiva 3 was discovered; it may 
represent a pilaster offering, dating ca. A.D. 1040 to 
1050, and would suggest use of beads, pendants, and 
debris as offerings in the Early Bonito Phase. At 
29SJ 627, the ventilator tunnel of Kiva G, dating ca. 
A.D. lCOJ to 1050, also contained what looked like 
the remains from a turquoise workshop, plus shell 
beads and fragments. The site excavator, Marcia 
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Truell (1992), thought these pieces may represent a 
ceremonial offering. If so, we then have evidence to 
suggest that kiva offerings were placed in a variety of 
places and were found at both small and large sites. 

Based on the above, I suggest that during the 
Early Bonito Phase the Chaco Anasazi bad estab­
lished new procurement, production, distribution, and 
consumption patterns tbat differed somewhat from 
those seen earlier in Chaco Canyon and the entire 
Anasazi area. Ornaments continued 10 be used and 
necklaces were worn by some women; however, a 
pattern of ceremonial offerings was established in 
structures similar to those used by modern pueblos 
for ceremonial and community functions thai may 
have been introduced in the A.D. 500s. The 
presence of such an offering al small sites in smaller 
kiV8S, as well as large ones, suggests the tradition in 
this time period was not an exclusive property of the 
inhabitants of larger sites. The presence of turquoise 
worksbop material at 29SJ 627, 29SJ l360, 29S1 626, 
29SJ 392 (Kin Nabasbas), and 295J 389 (Pueblo 
Aho) prior 10 the major growth period for the system 
reinforces the possiblity of little differentiation among 
inhabitants of the various sites in Chaco Canyon at 
this time. Although these inferences are base;:! on 
liouted data, they do provide ideas that need further 
exploration . 

Cla.-',;sk BonilQ Phase (A.D. 1020 to 1120) 

Although much material from sites excavated hy 
the Chaco Project was probably from this time frame, 
ornaments and minerals from proveniences limited 
strictly to this time span came from only four si tes. 

1) 29SJ 389 (Pueblo Alto). Room 103, Floors 
14; Room 110, fill and Floor 1; Room 112, Floor 2; 
Room 138, Floor I ; Room 143, Floors 1-6; Room 
236, Floor 4; Plaza I, Grid 35; Plaza 2, Grid 20 I ; 
Plaza Feature I , Room 4, Floors 3 and 4; and the 
Trash Mound (Windes 1987). 

2) 29S} 39 1 (Una Vida). Room 19, Floor; 
Room 45, roof-fall and floor; Rooms 46-47, backdirt; 
Room 47, fill above Floor I (Akins and Gillespie 
1979). 

3) 29SJ 423. Pithouse A, surface and fill ; 
Pilhouse B. fill. shrine area. Windes (1975a) thinks 
most of the material from the shrine area covered 

Pithouses A and B, as the Classic Bonito shrine 
overlays these earlier structures. 

4) 29SJ 721. An unfinished kiva was dated to 
this period. It had very little in the way of ornaments 
or minerals in it (Windes 1975b). 

Table 10.10 summarizes the data from this period. 
Because only two sites have sufficient data and 
because 29SJ 423 is a shrine rather than an 
occupational site, the infonnation from this period is 
difficult to evaluate; however, certain inferences can 
be made. 

Procurement. One new shell species, 
Choromytilus palliopunctatus, a clam from the Gulf 
of California, was recovered. The earliest dated 
copper bell was found in the plaza at Pueblo Alto, 
again indicating some type of trade with inhabitants 
of Ilorthem Mexico. The copper bell is type llA/a 
(DiPeso 1974, Vol. 7:510) or type ICla (Pendergast 
1962) and similar to those Judd (1954:Figure 28 c or 
e) recovered at Pueblo Bonito. This is the most 
widespread style found in sites throughout the 
Southwest. A macaw, also an import from the south , 
dating A.D. 920 to 1020, was recovered in the 
overburden of Pithouse B at 29SJ 1360 (McKenna 
1984:32 1). Whether or not importation of this 
macaw correlates with the importation of copper bells 
from northern Mexico is difficult to determine. 

Production. No workshop scrap or turquoise 
debris were recovered from the Cla,<;sic Bonito Phase 
material at Pueblo Alto. Some recovered ornaments 
and worked minerals indicate fme workmanship, 
however. An excellent example is an effigy made of 
a hard, dark stone classified as goethite that was 
found ill the trash mound (Figure 1O.3[a]). Other 
shapes, also in Figure 10.3 [b and c] include two 
jet/lignite pieces that are deteriorating, but it is 
possible to see the care put into their manufacture. 
The selenite piece with minimal grinding (Figure 
1O.3[d)) is much rougher , as are the two selenite 
pendants (Figure 10.3 fe and f)). The quartz crystal 
(Figure 1O.3[gl). however, exhibits a very small 
perforation and excellent shape. I question whether 
the selenite, being a more fragile material . may have 
deteriorated through natural causes over the years or 
whether it was made by a less experienced worker 
who started his career working with abundant local 
materials. 

• 

• 

• 
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Table 10.10. Classic Bonito Phase (A .D. 1020 to 1120) ornament and mineral materials. 

Ma~ril l 29SJ 389 2951391 29S1423 2951 nl 

Argillite '&od 
I Did; 
1 Mod. 
I Other 
1 Unmoo. 

Azurite ZMod. 3 Ul'_'llOIl. 
4\ Unmod. 

Calcite 31 Beads I Eeftd I Mod. 
1 Mod. 1 Unmod. 
I Inlay 

Chert, green 1 Mod. 
2 Unmod. 

Copper I Bell 

Crya\.lIl, calcite 2 Unmod. 

Goethite I ZoolllOrph. 

Gypsite I Mod. 
1,218 Unmod. 

' ... d 
4 Unknown 

Hematite 31 Debris 5 Unmod. 
5 Mod. 

54 Unmod. 

• 1.o.d 1 Other 

Lignite I Mod. 2 Mod . 
S Unmod, 
2 Zoomorph. 

Limonite I Gam. pc. 14 Unmod. 
20 Mod. 
49 Unmod. 

I Other 

Limonitic SIIndstone I Unmod. 

Malachite 2 Unmod. 1 Unmod. 

Mica-muscovite 2 Unmod. 
seleni~ 

Quartz, green with 4 Beads 
sandstone I Mod. 

I Unmod. 

Sandlllonc 1 Unmod. 1 Disk 

Selenite 1 Bead 4 Unmod. 
13 Mod. 
2l>.!nd. 

]82 Unmod. 
I Zoomorph. , . 

Shale 34 Beadl I Bead 
I Other 
1 Ring 

Shark' . toolb 

Turquoise 6 Scads 5 Beads 226 Scads 
5 Debris 3 Mod . 2 Pend. hI. 
4 Inlay 1 Unmod. 69 Mod. 

10 Mod. 1 Pend. hI. 49 Unmod. • 4 Pend. 19 Debris 
3 Pend . hi. I Frag . 
3 Unmod. 
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Material 29SJ 389 29S1391 29SJ 423 29SJ 721 

Bo", I Bead t Bead 
4 BCld bl. 
4 Gam. pc. 

Ceramic I &II 

Glycymeris sigontc!. 8 8111c. frlgs, 6 Brae. frags. I Bracelet 

1 Unmod. 

9l!m!~ I Pend. 

!!!.!.!2ll!! crachcrodii I Pend. bl. 
2 Inlay 
2 Unid. 

Q!iW!!~ 12 Beads 3 Headt 
I Unid . 

... fs!!I;~!!.~.~!!..i.~P~!I;~!!!~ .......... _ ....... ? ........ _ ............. _ ............... : ............. , .................................. : .......................................... : ......................... . 
No. of materials 23 3 

Total items 1,789 17 

Ornaments 126 12 
(7.0%) (70.6%) 

Soft minerals 1,623 
(pigments) (90.7%) 

Distribution and Consumption. The one 
outstanding example of use of ornaments for 
ceremonial purposes is tbe data from 29SJ 423 . The 
Pueblo III material is from tbe shrine, a stone 
receptacle containing over 150 pieces of turquoise; 
additionally, numerous other turquoise and shelJ 
pieces were scattered about (Hayes and Windes 
1975). Beads, pendant blanks, inlay, modified, and 
unmodified turquoise were recovered. Although most 
of the beads were weU-made, they tended to be larger 
(ca. 0.30-0.57 cm in diameter), None of the smaller 
beads were recovered at this site, These beads were 
also greener than the inlay discovered in Room 142 
of Pueblo Alto or the turquoise oecklaces found in 
Pueblo Bonito by Pepper (1909) and Judd (1954). 
This may reflect the choice of less desirable pieces as 
offerings. 

At Pueblo Alto, room floors had from none to 
five pieces of turquoise, as they did during the Early 
Bonito Phase. The trash (either from the trash 
mound or tbe lower fiU in Kiva 10 which may be 
slightly later) dating to the Classic Bonito Phase did 
not contain mucb turquoise at all, and certainly no 
indication of disposal of worksbop material. 

18 

422 

244 
(57.8%) 

23 
(5.5$) 

Late Bonito Phase (A.D. t 120 to 1220) 

Three sites had material that was recovered 
from proveniences dating to this phase (Table 10.11). 

I) 29SJ 389 (Pueblo Alto). Kivas 8, 9, 16, 
upper levels of Kiva 10, and floor of 15; the circular 
structures (1 and 2) in tbe plaza; Plaza I , Grid 114; 
and Other Structure 4 had just a few ornaments, oot 
enougb for comparative purposes (Mathien 1987; 
Windes 1987). 

2) 29SJ 391 (Una Vida). Room 23, fi ll ; Room 
64; Room 83, floor, are also poor candidates for 
comparative purposes (Akins and Gillespie 1979). 

3) 29SJ 633. Room 7 fill below Floors 1 and 
2; and Room 8, fill below Floor 1 (Mathien 1991). 

• 

After reviewing the discrete areas of these three sites, 
only the material from 29SJ 389 and 29SJ 633 
provide data for any type of speculation about 
changes in ornament use. The data from 29SJ 391 
(Una Vida), Room 23, were from an area re- • 
e~cavated during the Chaco Project; ornament 
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Figure 10.3. Ornament typesjrom the Qassic Bonito Phase sites in Chaco Canyon. 

a) Geothite zoomorphic pendant from 29SJ 389, Pueblo Alto (FS 4781). 
b) letllignite zoomorphic from 29SJ 389, Pueblo Alto (FS 4644). 
c) Jet/lignite zoomorphic from 29SJ 389, Pueblo Alto (FS 4822). 
d) Selenite zoomorpbic from 2951 389, Pueblo Alto (FS 1173). 
e) Selenite pendant from 29SJ 389, Pueblo Alto (FS 5467). 
f) Selenite pendant from 29SJ 389, Pueblo Alto (FS 4545). 
g) Quartz crystal pendant from 2951 389, Pueblo Allo (FS 4347). 

materials were either in the fill (100 turquoise bits) 
from above Floor 1, which was removed by Vivian 
during stabilization, or from a smaU depression found 
by Akins and Gillespie (1979). Although there is a 
suggestion of a possible workshop here, the validity 
of the inference is difficult to substantiate. 

Procurement. The sample is small , especially 
at 2951 633. The variety of materials from these 
three sites suggests there may have been fewer 
materials used during this period; the sample also 
may be skewed. At 29SJ 633, turquoise and shell 
were still imported, but the amounts are lower than 
those found in the Classic Bonito Phase. 

some extent, but they do not prohibit a statemellt 
about ornaments within a broader framework of the 
entire Bonito Phase (A.D. 920 to 1220, see below). 

• 

Production. Although there are beads, 

Procurement. After about A.D. 1000, a greater 
variety of shell species and larger quantities of 
turquoise indicate increased trade with other groups 
outside the San Juan Basin. The volume of turquoise 
and shells found at sites in Chaco Canyon increased 
over that fQWld in the previous time segments. Data 
from sites excavated prior to the Chaco Project do 
not cOllflict with any of the interpretations made 
above. Shell taxa such as Chama echinata, 
Nassarius, Episcynea medialus are found during tbe 
lal<: eleventh century-early twelfth century at the • 
previously excavated sites. I thus conclude that by 

pendants, an effigy, inlay, and bracelet fragments 
among the ornaments recovered, there are no 
workshop areas except for the possible material from 
Room 23 at Una Vida (Mathien 1984a, (985). That 
identification was telltative and may be erroneous, as 
it is based on assumptions rather than concrete 
evidence. 

Distribution and COllsumption. None of the 
living floors contain a wealth of material, except the 
upper one in Room 23/64 of Una Vida. The few 
scattered pieces at 29SJ 633 resemble those from the 
floors of other house sites where no offerings or 
workshop debris were found. 

CompariSON! 

Data from other excavated sites m Chaco 
Canyon that can be placed within a narrow time 
frame are limited (Tables 10.12, 10.13, and 10.14). 
AJthough there are numerous ornaments made from 
a variety of materials at sites, it is difficuh to make 
statements about the artifacts recovered. Catalogs 
often have different names for the same material, or 
students were vague in their descriptions of what was 
found. These problems affect the comparisons to 

the Early Bonito Phase, we see an increase in trade 
for these items tbat are procured from distances that 
reacb the Pacific Coast and the Gulf of California. 
These source areas were used by Pueblo I and 
continue to be used throughout the entire Bonito 
Phase. 

Production. Possible workshop materials were 
recognized at Pueblo del Arroyo, Kill J(]etso, Bc 51, 
and Bc 59 (Mathien 1984a). Although some of these 
areas have tentative dates, il is assumed that 
craftsmen were working in both large and smaU sites 
throughout the elltire Bonito Phase. 

DistribUlion and Consumption. Small sites also 
contained a great variety of shell species and 
turquoise pieces (Mathien 1984a: 175). The presence 
of numerous ornaments, scraps of turquoise and 
shell, in particular, and of other materials in the 
pilasters of kivas at Pueblo Bonito, Pueblo del 
Arroyo, Pueblo Alto, and in the ventilator of Kiva G 
at 29SJ 627, indicate that these were not only items 
tbat seNed as jewelry, but that they also bad some 
ceremonial significance. In addition to the offering 
found in the Basketmaker 1Il great kiva and the 
shrine at 29SJ 423, Windes (1975a) also recovered • 
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Table 10.11. Late Bonito Phase (A.D. 1120 to 1220) ornament and mineral materials. 

Materia l 29SJ 389 29SJ 391 29SJ 633 

Anlgonitc 3 Unmod. 

Argillite 1 InI:J 
4M . 

1 lnI.y 2 Unmod . 

Azurite 1 Mod. 2 F,..gl. 2 Unmod. 
I Unmod. 

Calcite 9 Mod. 2 Unmod. 
2 Pend. 8t. 

Co<I I Unmod. 

Gypsite 3 Mod . iO Unmod . 

Gypsum 2 Unmod. 

Hemalitc 6 Mod. 13 Unmod. 
I Unmod. 1 Mod. 

I " 1 EffigY 

Lignite 2 Mod. 
3 Unmod . 

Limonite 3 Mod. 9 Unmod . 
I Unmod. 1 Mod. 

Mal.chite 134 Debris 
I Mod. 

• J Unmod . 

Mi,,·muscovitc I Urunod . 

Selenite 17 Mod. I Pend. 14 Unmod. 
13 Unmod. 1 Unknown 
1 Pend. 
t Pend. 81. 

Shale 1 Unmod. 
1 Mod. 
I Pend. 
I Other 

1\Jrquoise 1 lnI' a 100 Bitt !Bead 
I Pen . 1 Be.d I Debris 
1 Unmod. 2 lnIoy I Pend. 

9 Debris I Unid. 
3 Mod. 
3 Unmod. 
1 Pend. 

80" 5 Beadl 
I Pend. 
1 0m. 

Glycymcri , gigant«; 2 BNle. (nis, 
2 Beadt 

2 Bnc. (ng • . 

Chama ech ifl!,ta I Pend . 

H. liotus cncherodii 2 Inlay 2 Mod. 

Q!!:ill!!~ I Be. d 2 Be. ds 

... y.?i.~.~!!!!!!.~~.~.~!!~ ........ __ ........................................................................ L~.~: ......................................... : ................................................. . 
No. of mat~rill.l l 18 9 10 

Total items 23. 132 62 

Omamenll 21 " 4 
(9.1%) (8.3%) (6.5%) 

• Soft minefllia 182 , 52 
(pigment.t:l Q9. 1$) (2.3$) (83.9$) 
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Table 10. 12. Earlv Bonito P.hase (A.D. 920 to 1020) ornament and 
mm(!ra1 materials. 

29S1394 29SJ 589 
Mate rial Trpe ",SO '" "6 
80" 10 Be.ds 

Sbell: 1 Bead 

2!.ln!!! !!.!m! I Shell 

Olycymeris 2 Billie. fragl. 

SIODe 2 Balls 

SlOne,8"1'l11Y I Pendant 

TurquoiK I Bea.d I Pend. frag . 
............. , ................................................... ~ .. ~!:!!~~.'..1.t.~ ........................... .. 7 .. f.~J.'!1:':!!~ .............. .. 

No. of materials 

TOIII items 

OrnamenlS 

Soft minerals 

, 
26 

" (96.2%) 

1+ 

1 
(100l4i) 

Table 10. 13. Classic Bonito Phase (A.D. 1020 to 1120) ornament and mineral materials. 

Material 

Argillite 

Gil$O nite/jet 

Henutitc 

Shell: 

Ab.lone 

~~ 

2fu:£J.!! 

29S1399 
",50 

7 G.m. pc •. 
3 Beds 

I Disk 
I Effigy 

I Pend.nt 
IRing 
I Mod. 

I Obje<:1 

Ferdon', 29S1 1947 
lac.l Sile Pueblo del Arroyo 

13 White belds I Cylinder be.d 
I FllIIgmeDI 
2 acad (illig • . 

12 Fr.gs. 

I Bead (rag. 

94 &.dslfr.gs. 

Turquoise 1 Bead 29 Fntgs. 
4 Pend.lfragl. 
8 Bead. 
I TCS5Crae 

...................................................................................................... _ ................... _ .......................... _ ..• ~!. SJ.l;i.P.~ .......................... .. 
No. of materials 

TOIII item. 

Ornaments 

Soft mineral. 

5 

17 

15 
(88.2%) 

13 

13 
(100 %) 

5 

200 

89 
(44.5%) 

• 

• 

• 



• • • Table 10. 14. lAte Bonito Phase (A.D. J 120 to 1220) ornament and mineral materials. 

29S11947 
2951 395 29SJ 400 29SJ 397 29SI 398 29SJ 1912 29SJ 589 29SJ 2384 Pueblo del 2951 393 

Male ri~1 . " 1 &52 &S7 &58 Lizard House &236 Roben'. Site Arroy.o Kin K1elSO 

Ar1Igonite 1 Cylinder 

Argillite 222 Bead. 2 Pend. 1 ......... 
2 Inlay I Cylinder 

I Square 

Azurite 1 &II 
5 Pieces 
I Disk 

Boo' 96 Beads I Gam. pc. ",, ... 2 Beads 5 Beads ."'''" 3 Bead$ 
I FJlIg. 2 Beads 3 Gam. pc. 

Calcite 2 lnIay 1 Bilob bead 13 Mod. 
I Pendant 5 &ads 

68 Beads 1 cru 
IS Bilob beads 1 Di~ 
2 Fraga. 

Chalk atone I Cylinder 

Flint, pink I Fntg. 

Galena 1 Pi"C 

Gil50nite 66 Beads I Ring (rag. 
3 Wo, 

Gypsite 3 Piecea 

Gypsum 3 RiIlJ frags. 

Hematite 2 Cylioom 
5 Unknown 

Jo< 2 Pendants 1 Bead 1 Pend. 

Lignite 1 Modified 
1 Bu' 

Limonite 1 Disk frag. I Mod. 
I Modified 0 

Malachite 1 Ball :3 
I Mod . 

., 
5 Unknown 3 

" Miu. 1 Piece " -~ 
Ocher, yellow I Cylinder 

? Nodulu --"" W 



Table 10, 14, (continued) ---.J 

'" 
29SJ 1941 n 2951 395 2951 400 2951 397 29SJ 393 2951 1912 29S1 SS9 29SJ 2384 Pueblo del 29SJ 393 

Materia' "'" "''' "''' "' " wArd HOUfC "'236 Rober'" Site -", KinKletlO ". 

Quartt, tollC .. Chip. 8 
:> 

Sand8'lone, red 2 Bead. '&ll a, 
Shale, blick/gray 3051 Buds 2117 Beada ;l' 

1 Reel . 0 -~ 
Selenite 2 Piece. I Pend. I PeDC!. . fng . 

I FrII,. 

Shale, pink I Piece 

Shell 4 Unknown \ Unlmown 2 Piec.:a 1 Pendant 1 Dilk "" .. , .... 2 Bead, 

C!l8ma W1iI!!!! 1 Pendant , .... 
EpillCyncl medi.li. ISbell 

Spondvlul princeps I FfIIg. 
unicolOt' 

Oliva inenuata I Fra,. 
I Pendant 
I Shell 

Gl~Y!!lcri . 7&.d. 
6 Bnc. fnp . 

~ 1 Inlay I Ellipse 
? FRi', 1 Belld. 

8 Fngt . 

~d.ma .. Unknown , .... t Bead 3 Bead. ....... 
N ... riU5 3 Bead. 

Schill 1 Unmodif. 

Slate, red/? 1 Pend. bl. 14 Be.d, 

Slone I Pendant 

Beige I Pendant 
Om, I Bead 
Green I Piece .'" I Piece 2 Pend. 2 Ornamenu I Pend. bI. 

t Pend. Cl'llg. 
While , .... 

• • • 



• • Table 10. 14. (continued) 

29SJ 1947 
2951 395 2951 400 29SJ 397 295J 398 29S1 1912 2951 SS9 29SJ 2384 Pueblo del 29SJ 393 

Material "" 51 "" 52 """ ""58 Lizard House "'36 Raben 's Site Arro:z:o Kin KIetso 

Turquoise 39 Modified I Frag. 9Bitls 3 Piecel 2 Unknown 2 Fraga. S Pendantl 16 Modified 
334 Pie.:et I Bead 33 Pieces I Ornament I Ornament 1 Earbob 2 Beads 8 MOIlaic 

3 ~ndants 1 Unmodif. 4 Modif. 2 WhelSlones 2 Frags. 17 Beads 
4 Bead. I Frag. I Chip 3 Frag •. 

4 Bc:ads 4 Pendlfrag_ 
7 Bead r1'll8. 
2 Piecel 

Wood 2 Cylinden 
I Tube 

....... ....... . ....... .... . ........... ................... ............. .. ..... . . ..... . . .... _ •• H ••••• • ••••••••••••• • • ••••• _ ••••••••••••••••• ••• •••••••••••••• • • • • •• • ••••• • • • ••••••••••••••••••••••• H ............... . . . ....... ... ....... . . _ ••••••••••••••••• )._f.~!!&: ................. . 
No. or materiah; 

Total itelIlll 

Ornaments 

Soft minefllls 

11 

1,193 

802 
(67.2$) 

S 

10 

7 
(70$) 

10 

60 

7 
(11.7%) 

8 

23 

13 
(56.5%) 

2 

5 

3 
(60%) 

6 

16 

I . 
(87.5%) 

2 

5 

S 
(100%) 

3 

13 

11 
(84.6$) 

25 

'" 481 
(86.2%) 

5 1 21 
(0.4%) (\.7%) (3.8%) 

• 

o 
3 
" @ ,. 
-
ui 
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similar offerings of turquoise at several other shrines 
located throughout the San Juan Basin. These include 
Hosta Butte in the south and Huerfano in the north. 

The analysis of burial goods by Akins (1986) 
and Akins and Schelberg (1984) suggests that 
turquoise items occur more frequently with burials in 
large sites and especially from Pueblo Bonito. Akins 
and Scbelberg infer status differentiation by the 
Classic Bonito Phase. Haury's (1931) and Crotty's 
(1983) crude estimates of time needed to produce 
beads would support the idea. of some form of craft 
specialization that may have been nearly full-time to 
produce the thousands of items such as those found 
by Pepper (1909) in Room 33 of Pueblo Bonito and 
by the Cbaco Project in various sites. 

Leadership of some type and specialization is 
Sllp(Xn1ed by other studies. Data 00 prehistoric roads 
led several investigators (Marshall et al. 1979; 
Powers et al. 1983; Windes 1982. 1987) to conclude 
that Pueblo Bonito, Pueblo AJto, and Chetro Ketl 
were the central node in the network that tied the 
inhabitants of Chaco Canyon to outliers located 
throughout the San Juan Basin. Lekson's (1984) 
studies of architecture and Schelberg's (1982) 
analysis of site size corroborate these conclusions. 
The planning of these architectural features and the 
correlation of tbe work force indicate some 
leadership, but the level of political sophistication 
was probably limited (Sebastian 1988). 

Other !>ires throughout tbe San Juan Basin have 
been given a cursory examination to obtain some idea 
about the use of ornaments at Chacoan outliers that 
sbou1d be tied into the system. At these sites I would 
expect evidence of use of ornaments if high-ranking 
Cbacoan leaders became part of local groups and 
directed the participation in that system. 

This review will encompass data from onJy 
those Chacoan outliers or communities that have been 
excavated. Starting in the northwest, it will proceed 
in a clockwise fashion around the central node, 
Chaco Canyon. 

Lowry Ruin. The Chacoan structure at Lowry 
Ruin, located west of Cahone, CO, was two stories 
and had about 34 rooms, three kivas, and a great 
kiva. It was probably occupied between A.D. 
1089/90 and 1150. It was remodeled around A.D. 
1120; overall ceramics are Mesa Verde Black-on-

white. which indicates use around A.D. 1200. 
Martin (1936) reports onJy a few ornaments; these 
inc lude one felsite bird image, two limestone 
pendants, one limestone ball. one trachyte pendant, 
one tracbyte ring. two sandstone buttons, one Mancos 
Black-on-white sherd pendant. and one McEImo 
Black-on-wbite sberd pendant. No turquoise or shells 
were recorded. 

Escalante. The Escalante Ruin, located on the 
south bank: of the Dolores River, west of Dolores, 
CO, has about 25 rooms. Three occupational periods 
we re noted by Nemetz (1977); a Cbacoan unit 
pueblo dating ca. A. D. t1 20 to 1130, a Mesa Verde 
style kiva and reuse of the site ca. A.D. 1150, and a 
Mesa Verde occupation ca. A.D. 1200. There was 
very little evidence of the Chacoan occupation other 
than architecture in the seven rooms and one kiva thai 
were excavated. Hallasi (1979:298-300, 309) 
indicates that the following ornaments were found: 
From the earliest occupation, there were a lignite and 
turquoise pendant, a lignite circular disk, and four 

• 

bone tube beads. Other artifacts included one 
Glycymeris shell bracelet fragment, one O!iveUa • 
bead, a hematite paintstone, a piece of limonite, and 
a sandstone effigy block. 

The Dominguez Ruin , a small-bouse site with 
fou r rooms and a small kiva with "McElmo-Mesa 
Verde" occupation dating ca. A.D. 1080 to 1200 is 
located nearby. Reed (1979:53-66) notes there were 
thousands of beads and several pendants- all well­
made and mostly with Burials 1 and 2-found beneath 
the floor of Room 2. Only two bone beads (one in 
the fill of Room 3 and one in the fill of the kiva), a 
piece of a jet pendant (in the ash of the ftrepit in 
Room I), and a keystone-shaped shale pendant were 
from the rest of the site. A rectangular red shale 
pendant was recovered in the fill of the kiva. 

Burial I was a small infant accompanied by one 
Oliva undatella shell bead and a bilohed or "Figure­
S" bead. Burial 2, an adult female , was accompanied 
by about 6,900 disk-shaped beads, most of which 
were turquoise (6: I ratio with jet and gray shale 
being the others). A large frog -shaped pendant of 
shell and turquoise, which includes Haliotus sbell, 
abalone, and Laevicardium was also recovered, as 
were two circular pendants of Haliotus inlaid with 
turquoise and specular hematite. Additionally, three 
mosaic ornaments of shell and turquoise were found • 
in a McELmo bowl. Burials 1 and 2 were interpreted 



• 

• 

• 

as high status burials, and both were probably post 
A.D. 1123. The kiva with four pilasters had no 
offerings. 

Wallace Ruin. Part of the lakeview Group of 
small ruins in the area northeast of Cortez, CO, the 
Wallace Ruin is in a valley 500 m south of the Ida 
Jean Ruin. Excavated by Bruce Bradley (1974, 
1984, 1988; personal communicatoD, 1981), the 
Wallace Ruin bad four construction phases. The 
earliest construction phase (21 rooms) was dated ca. 
A.D. 1000; the second (a two-story room) ca. A.D. 
1075 to 1100; the third (10 two-story rooms) ca. 
A.D. 1075 to 1120; and the last a Mesa Verde Phase 
in the mid to late A.D. 1200s. In total, there are an 
estimated 73 rooms and five Jtivas. 

Omaments from the Wallace Ruin were 
relatively abundant but most were recovered from 
proveniences that date 10 the latest occupation 
(Bradley 1988:27-29). Three turquoise pendants 
were from the first building phase, which is not 
directly tied to the Chaco Phenomenon. Two 
pendants were associated with burn spots in pre-floor 
levels and had been buried with sand prior to 
construction of the floor; Bradley considered these to 
have been buried as part of a room dedication ritual. 

Ida Jean. Located about eight miles south of 
Escalante Ruin, the Ida Jean site was examined by 
Joel Brisbin (1973, personal communication to Robert 
Powers, 1979-80). Excavation of 13 rooms and 2-3 
kivas produced a number of ornaments and minerals, 
mostly from the fill of rooms dating between A. D. 
1050 and 1200. The earliest complete dendro-chron­
ological sample dated A.D_ 1124; this site was prob­
ably remodeled in the early A.D. llOOs by those em­
ulating Chacoan architecture. There are other sites in 
the area estimated to date to Pueblo II-Pueblo III . 

Ornaments recovered included nine bone tube 
beads, one partial gaming piece, two whole pendants, 
one partial turquoise pendant, half of a mother-of­
pearl pendant, one black jet cylinder, one hematite 
gaming piece, one bilobed bead of shell, one gypsum 
pendant, and one other bead. These came from fill 
of five rooms, three work areas, and kiva pilasters; 
they may belong to the later occupation of this site. 

Salmon Ruin. Located just above the San Juan 
River near Bloomfield, NM , Salmon Ruin has 
approximately 140 ground-floor rooms and 100 
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second-story rooms that were built in tbe Cbacoan 
style, plus 175-200 rooms or s~ built or 
remodeled during the thirteenth century (Irwin­
Williams and Shelley 1980). Four phases of Chacoan 
construction date between A.D. 1088 and 1160. The 
period A.D. 1130 and 1160, bowever, differs 
architecturally from tbe earlier Chacoan structure. 

Over 2,633 ornaments and ornament related 
objects were recovered from Salmon Ruin (McNeil 
1986:72). Of these, 633 were ornaments; 88 were 
assigned to the primary or Chacoan occupation, 383 
to the secondary or San Juan/Mesa Verde occupation, 
and 192 were recovered from the plaza. McNeil 
divided his material types into exotics and locals. 
Exotics included jet , greenstone, quartz crystals, 
petrified wood, malachile, azurite, turquoise, ser­
pentine, muscovite, calcite spar, fluorite , lepidolite, 
and shell. Locally available materials included basalt 
scoria, andesite, granodiorite, limestone. red shale, 
other shale, mudstone, siltstone, claystone, a range of 
sandstone, calcite, slate, schist, fine granular 
quartzite, fine metamoropbic rock, chalcedony, agate, 
massive quartz, earthy and other hematites, aragonite, 
gypsum including selenite, kaoline, talc, calcite 
crystals, other mineral, ceramic, bone, and vegetal. 
Table 10.15 is constructed from McNeil's data as 
presented in several tables; information listed under 
category and material does not correlate well with the 
numbers cited above. Unfortunately, McNeil did not 
provide a master list of ornaments by provenience, 
number, material, and type, so I could not rectify 
these discrepancies. 

Table 10.16 was devised using data from 
several of McNeil 's tables. It provides a partial list 
of ornaments and ornament-related materials from tbe 
Cbacoan occupation at Salmon Ruin. A total of 311 
pieces are provided, but only 81 of these could be 
ornaments. McNeil (1986:173) indicated tbat 
turquoise, gypsum, and shell were predominant. 
Gypsum/selenite was the most abundant material , but 
because 193 pieces greatly exceed the number of 
ornaments (81 total), it is assumed that most of these 
were not ornaments. Shell was more popular than 
turquoise (14 versus eight pieces listed in Table 
10.16). 

Althougb it IS difficult to assign specific 
ornaments to a Chacoan or Mesa Verdean 
occupation, McNeil's (1986) data do indicate that 
most of the beads recovered were made of bone and 



Table 10. 15. Ornaments from Salmon Ruin. a ---.I 
00 

Chacoan San Juan/Mcs.a Verde (') 
CateS:0!l Matcri~1 Prima!! O .. "u(!ation Seconda2 O<:cuE!;alion Plaza Not Staled T",,' or ., 
Beads: ' 23 " .. U 47 (6 shell 183 (32 shell 13' II m " 168 cylinder ,40 bo~ I tullluoiS¢- l ~t 

0 
120 clI'Cular 48 aragonite , bori, I rquoise » 66 'o~ 27 ~a~o~alC 12 calcite) 47 bone a. 6 rectangular 12 16 calcite 

2 sphere 8 7 baked shale i>l' , teardrop 7 ~~a~~ne 2 CCl1Imic " , square S j et I se lenite) -, Obsidian ~ 

1 selenite 
1 satin !!plr 
1 ." 1 fluorite 

Tab beads: , !lndcsilc 2 \l.turquoise 42 9Q shell " 50 
47 biJob 10 1;' Jel) J" 7 reelangular 1 aked shale I turquoise 
2 ~., 1 shale-othcr I .selenite) 
1 trapezoid , selenite , !"lulre , turquoise 
1 hc:ugonal 

Pendantt: 12 jet S (1 ~lc nitc) 57 Q jet 10 72 
38 rectangle 1 mUd /siltstone J h.l~oi:te 
12 ~., 28 baked shale 2 .. , 
8 trape7.oidal , claystone 18 selenite 
S triangle 1 quartz, fine 3 baked Ihale 
4 circ le 12 :~~~fse I mudstone 
4 cone 10 1 ceramic) 
1 momboid 2 ceranuc ,. sbell 

S bo~ 

Tab pendants: 1 iet , (I tu rquoi$e) 6 2 9 
6 nlctangle 3 aked &hale 
2 square S selenite 
I tnangle 1 bo~ 

Ri,.s: clay$lone 2 (l bone) 3 
circ le serpentine , oval bo~ 

Bracelets: 2 shell 2 2 
1 ~eoform 
1 cIrcle 

BUlIon: j et 

Necklace: 100 aragonite beads 1 (100 
al'8~oniteJc.lCi te 
bea I) 

Plaque jet 

• • • 
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Chacoan San luan/Mesa Verde 
CatcjlP!X Material Prima!1 <Xcueation 5<:conda!1 Occul!lltion Plu. NO( Slated T~I 

Shafed slab: 12 selenite 2 23 (1 turquoise " 1 rectang le 7 baked male 6 baked shale 
3 circle 4 fine s.ndstone 3 selenite , oval 2 turquoise 3 salin spar 
2 square 2 f. gr. sandst. 
2 'o~ 2 ceramic 
I cylinder 1 hematite 
I Icard~ 1 f,ypsum, earthy 
I triangle I ,mcstone, ear. 

Gaming piece: 3 bo~ 3 (I bone) 4 
2 recllIngie I selenite 
I circular 
I cabochon 

""'" IS (I fluorite 31 (1 quartz.~. 8 " 3 hemalite 1 fe';" w 1 other 1 epida lile 
8 hematite 
3 sandstone 
2 selenite 
1 franodiorile 
I . undstonc 
I fine quartz. 
I satin spar) 

Bead blank: 3 selenite (I turquoise) 3 , 
2 circ le 2 baked shale 
2 .. ~~ 
I rectangle 

Pendant blank: 12 !IC!cnite 2 (I selenite) g a baked shale 4 14 
6 rectangle I baked Ibale 2 selenite) 
2 IcaroTOP. I bo~ 
2 rhombOid 
I circle 
I oval 
I trapezoid 
I .. ~~ ... selenile '1"" . geomclnc 

Whistle: 2 bo~ 2 (2 bone) 3 
2 cylinder I claystone 
I 0 •• 

lna:JilMosaic: 33 turquoille , (2 turquoillC 23 (12 turquoise J7 " 0 
rectangle 8 baked shale I baked male) 3 bake(! male 9 4 sqllare 4 hematite 3 hematite) 

S I oval 
I mOmOOid 

" " Total ornaments 81 383 1921663 -~ 
Effigies~ Effigies 9 II --..., 

"" 



Table 10. 15. (continued) 

• From tablu ptuentcd in McNeil ( 1986). Toul, do IlOl correlate ,,"lUte of the "" y the data were presented. OoIy those identified IS pure ChiCO or pure 
MeR Verde Iff; li' ted in that column. 

• Effigiel: 

• 

ChacOIon: 
I from Room 33W, binl-Mlpcd hematite . 

Melli Verdun: 
2 from Room 16P, both ofb.ked cl. y and hurnan fonn. 
I from Room MW, sandstone lizard. 
I from Room 67W, mlu ive quartz bird. 
I from Room 92B. fir'W cl.y dog. 
I from Room 124A, pelld.nl of fired cl.y, lIlylistie. 
3 from Room IOOW, two turquoise (mg', one fired cl.y fell"llle human. 

Mixed: 
J from Room 62W, fired clay dog . 

• • 

-
00 
o 
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Table 10.16. Ornaments and ornament-related materials 
from the Chacoan occupation at Salmon 
Ruin." 

Provenience No. M.terial 

Room 4 I Turquoitc 
20 Gyp$\lm/scicnitc 
I Hematite, carlhy 

Room 7 Gypsum/selenite 

Room 30 Gypsum, earthy 
Shell 

Room 31 I Quartz. ~rysta l 
2 Shells 

Room 33 I Azurite , Gypsum, earthy 
23 Gypsum/selenite 
I Hematite, earthy 
I Hematite, other 
I Shale, baked 
5 Shells 

Room 56 Calcite 
Gypsum/selenite 

Room 62 27 Gypsum/selenite 

Room 63 GreelUtone 

• Shell 

Room 80 4 Gypsum, c.l'\hy 
6 GypsumlllClcnitc 

Room 81 2 GypsumJliClcnitc 
I Shell 

Room 82 Turquoise 
Gypsum/scicnilc 

Room 83 " Gypiumlsclenite 

Room 90 , GypsumllClcnitc 

Room 91 2 Turquoise 
31 Gypsum, earthy 
5 GYP$lImlselenitc 
2 Hematite, other 
I Shell 

Room 92 I Turquoise 
I Auoritc 
I Hcmalile, earthy 
2 Hematite, other 
I Shell 

Room 93 Turquoise 
Azurite 
Gypsum, earthy 
Gypsum/selenite 
Kaolin 

Room 96 Shale, biked 

Room 97 I Turquoise 
I Calcite 
I Gypsum, earthy , Gypsum/aelenite 

• Room 100 I Calcite 
2 Gyplum/selenite 
I Hematite, other 

Room 10) Calcite 
Shell 
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Table 10.16. (continued) 

Proveniern;c N,. 

Room l 02C I 
2 
I 

Room 119 21 

Room 121 

Room 129 3 

" I 

Room 130 (Great JGva) --1 
TOTAL 311 

• Taken from McNeil (I986:Tablcs 46-5 1) . 

shell. followed by aragonite, baked shale, turquoise, 
sandstone, etc. Additionally, 100 aragonite/calcite 
beads made up the single necklace recovered during 
the Mesa Verde occupation. Most of the inlay were 
turquoise, with some red shale and hematite. but the 
majority of these were found in Mesa Verdean 
contexts (see below). 

With regard to workshop material. McNeil 
(1986:39) found very little evidence of ornament 
manufacturing. There were no specialized tools, few 
ornament blanks, DO manufacturing debris, and no 
raw material caches. This did not preclude the 
manufacture of a few pieces; some evidence indicates 
tbat a little gypsum, shale, and bone were being 
worked by the inhabitants of Salmon Ruin (McNeil 
1986:62-<i4). A quartz crystal from Room 31 also 
showed some use as an engraving tool (McNeil 
1986:114-115). McNeil thought perhaps a few 
people occasionally made an ornament. 

The data on ornaments are in sharp cootrast to 
conclusions reached by Irwin-Williams (1983; and 
Irwin-Williams and Shelley 1980) regarding 
workshop areas and specialization for other items 
used at Salmon. Shelley's (1980) lithic analyses 
indicates that there was more specialization in 
production at this site during the Cbacoan, rather than 
the Mesa Verdean occupations. This was seen in an 
e;(.amination of projectile points, metates, and milling 
areas (Shelley 1980: 155-159). Data on ceramics 
presented by Franklin (1980) supported the 
hypothesis that there was a difference between the 
local inhabitants and those affiliated with Chacoan 
type ceramics during the Chacoan occupation. He 

Material 

Turquoise 
GypsumlKlcnitc 
Hematite, earthy 

Gypsum, earthy 

Hematite, eaMby 

Gypsum, earthy 
Gypmmlselcnile 
Shell 

Calcite 

indicated that Chacoan groups had access to a variety 
of nonlocaUy available e;(.otic and lu;(.ury items. This 
uneven access to or use of exotic or rare ceramic 
vessels, as with other "Iw:ury~ goods, was possibly 
concomitant with concentrated socia-religious activity 
in the hands of a theocratic minority. Such activities 
were restricted to certain loci. There was some 
evidence of local manufacture of ceramic products; 
this was supported by tbe study of refired clays and 
the presence of tools that may have been used for 
ceramic manufacture, such as polishing stones and 
hematite pigment found associated witb each other in 
strata that are dominated by San Juan wares (Franklin 
1980:448-464). 

Survey in the San Juan and La Plata Valleys 
(Whalley and Yingst 1978) indicates that some 
Chacoan sites were present in tbe San Juan Valley 
prior to A.D. 1050, but there was li ttle evidence of 
Chacoan goods at the local sites unti l after A.D. 
1050. When several large Chaco sites appear in the 
middle San Juan Valley, the Chacoan artifacts appear 
at the smaller sites too. In contrast, Whalley and 
Yingst's data from the lower La Plata indicated that 
several Chacoan outliers had exotic goods but the 
local sites did not. Recent data from the La Plata 
Highway Project, carried out by the Museum of New 
Me;(.ico Office of Archaeological Studies. does not 
contradict these data. Laurel Wallace (personal 
communication, 1993) indicates that very few 
ornaments were found in earlier sites excavated by 
the project staff. 

The Sterling Site. 1bis site is l<X:ated about five 
miles upstream from the Salmon Ruin. Erosion had 

• 

• 

• 
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destroyed part of this site at which six rooms and two 
kivas were excavaled (Bice 1983). Evidence suggests 
that it was occupied by Cbacoans probably as early as 
A.D. 950. surely by A.D. 1040, and abandoned 
about A.D. 1100. Later reoccupation by San Juan 
people was evident. 

Rice's initial report only covered the 
architecture of the site; no ornaments were reported. 
Bice (personal communicatoD, 1985) indicates few 
ornaments were found and that there was nothing 
remarkable about them. No final analysis of these 
bas been done to date. 

Aztec Ruins. Just north of Aztec, NM. is one 
of the larger Cbacoan sites, a D-sbaped pueblo with 
an estimated 405 rooms and 28 kivas. Aztec West 
Ruin was excavated by Morris during the period 1919 
to 1928 and has two major occupations: one 
Chacoan ca. A.D. 1110 to 1120, and one San 
luanfMesa Verdean in the mid A.D. 12005 (Morris 
1928). 

Ornaments recovered with Chaco-related burials 
were scarce. Morris (l928:opposite page 225) listed 
the burials and their accompanying grave goods and 
cultural affiliation. Although his table lists six 
positive and two probable Chacoan burials, only 
seven were assigned to the Chacoan period in the 
text. 

Burial 5 was an infant found in the refuse of 
Room 2 with a black~-white pol. Burial 59 was an 
adult fOWld in the refuse of the southeast mound. No 
grave goods were associated with this burial. Burial 
SO, a young adult found in the debris in Room 159, 
had matting and pottery (a large bowl inverted over 
its head). Burial 81 was an adolescent (possibly 
female) fOlmd in Room 43E in a grave (pit). A bowl 
containing a pitcher was found just beyond the pit. 
Between the bowl and the wall was a thin piece of 
polished black slate. Burial t 03 was an adult found 
in the southeast refuse mound accompanied by a 
btack-on-white bowl and part of a black-on-red 
pitcher. BuriaJ 104 was an adult found in a grave in 
the southeast refuse mound accompanied by a black­
on-white bowl that contained a corrugated pot. 
Burial 105, a young adult, was found near the 
previous two burials; it had a large and small bowl 
associated with it. No jewelry was found with any of 
these burials. 
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This small number of burials contrasts greatly 
with the number of burials from the later occupation 
of the site (see below). Moms (1928:224-225) 
considered this paucity of Chaco burials typical of 
what was found in other large sites of Pueblo Bonito 
and Cbetro Ketl in Chaco Canyon. It differs 
markedly from the numbers of burials found in the 
refuse mounds at small sites throughout the San Juan 
Basin. 

Ornaments were recovered from other 
proveniences at Aztec West. Room 47, which 
contained Chaco refuse, had two turquoise beads, one 
turquoise set, three shell bracelets, one shell bead, 
two gilsonite pendants, one selenite pendant, a shell 
bracelet set with turquoise, and two bird bone 
cylinders. Rooms 48 and 54 also had Cbaco debris 
and bils of turquoise. Room 65, a Cbacoan room, 
had one piece of turquoise. These data from the 
Chacoan occupation do DOt indicate major amounts of 
jewelry, especially when compared with the large and 
small sites in Cbaco Canyon. 

Chimney Rock. Chimney Rock is on a mesa 
near the Piedra River, between Pagosa Springs and 
Durango, CO. Four sites in this area have been 
excavated, including Chimney Rock Pueblo, 
Occupied sites in the area range from ca. A.D. 975 
to 1125. 

Chimney Rock Pueblo was partially excavated 
10 1921 by Jean/ion, in 1922 by Roberts, and from 
1970 to 1971 by Eddy. Based on tree-ring dates, this 
Chacoan sire was probably occupied hom about A.D. 
1076 to t 125 (Eddy 1977). Powers (1974) listed tbe 
following ornaments: two turquoise pendants from 
Kiva E, a pendant and several tesserae from the fill 
of Room 35, and a pendant and tesserae from the fill 
of Room IA (see also Jean/ion and Roberts 1923-24). 
Tbis is very little for a site with 36 ground floor 
rooms and two Chaco style kivas. 

At small sites in the area, a few ornaments were 
recovered. Roberts (1922:168) excavated several 
Pueblo I villages on the beocbes and bluffs over the 
Piedra River. He noted ornaments were nol 
plentiful; they "include stone, shell and bone beads, 
stone pendants and shell bracelets. Turquoise was 
practically abseot, oo1y two small fragments of tbis 
usuaJly popular stone were found during the entire 
course of this investigation.· 
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Jean",on and Roberts (1923-24) found a piece of 
turquoise in the fiU of Room A at Piedra #2; none 
was reported from Piedra #1. Eddy (1977:56) 
reports only three bone beads from Ravine Site 88 
dating in the late A.D. 1()()()S; this site had been 
excavated by TrueU (1975). Ornaments are scarce in 
the Piedra District. 

Twin Angels. A ChacoM structure with 17 
rooms and two kivas is located 011 a promontory in 
Kutz Canyon, NM. Two other mounds/structures are 
also fOWld on that formation. Data from the Chacoan 
structure indicate occupation between the mid A.D. 
lO00s to mid 12005. Carlson (1966) reports only one 
fragment of a red and white sbell with a hole, 
possibly a bead or pendant, as an item of jewelry. 
This site may be road-related rather than a 
community built by local people. 

Bis sa'ani. In a 67 sq km (26 sq mil area just 
northeast of Cbaco Canyon on the Escavada Wash , 
the main pueblo of Bis sa'anj (30 rooms and five 
kivas) and eight small pueblos of seven rooms or less 
were excavated, as well as seven isolated structures 
and five sherd-lithic scatters (Breternitz et al. 1982). 
Table 10. 17 summarizes the data 00 ornaments and 
other exotic pieces recovered from this Late Bonito 
Phase community. There were a limited number of 
material types among tbese artifacts: one piece of 
copper, 11 Olivella. three Olivella dama. one 
Nassarius, five Glycymeri s, one L.aevicardium. 19 
bone, one Succinae (a terrestrial mollusk), one ocber. 
two red dog shale, three aragonite, one gypsum, and 
one sandstone. 

As Bretemitz (Bretemitz et al. 1982: 1079-1084) 
notes during his analysis of bone tools, most of these 
items were probably imported. The bones used to 
make beads, and the style of the tinklers and whistles 
are foreign to tbe area. This holds true for all 
marine shells and the copper bell. Of 50 items listed, 
only one Succinae mollusk, one piece of ocher, two 
red dog shale, three aragonite, one gypsum, and one 
sandstone or 9150 (18 percent) were locally available 
materials. There were no turquoise, lignite. or 
calcite ornaments. 

Guadalupe Ruin. The Guadalupe Ruin, a 50-
room masonry pueblo located on a mesa top in the 
middle Rio Puerco Valley, bad evidence of two 
occupations (Pippin 1987:77-85). The earliest 
occupation, ca. early A.D. 900s to mid l100s, had 

archite<:tural similarities that linked it to Chaco 
Canyon. The later, ca. mid A.D. 1200s to early 
1300s, occupation bore many similarities to the San 
Juan-Mesa Verde Anasazi. 

Because there was much remodeling and reuse 
of earlier rooms by the San Juan-Mesa Verde Anasazi 
(Pippin 1987:108) , most ornaments that were 
recovered at this site (fable 10.18) belong to the later 
occupation. The matcrial that can definitely be 
atlributed to the Chaco occupation includes five 
ornaments from Room IW, provenience C216; 10 
from Room 8W (provenience C204), two from Room 
120 (provenience JI09); two from Room 12W 
(provenience G 1 06), and possibly one piece from 
Room 14B (provenience G208). 

• 

.Kin Nizhoni Area. Work in the Lake Ambrosia 
area just 3 km west of the Cbacoan outlier of Kin 
Nizhoni included excavation of three Pueblo II sites 
(Baugh 1990). At one habitation site, LAS0364, four 
rectangular claystone pendants (one from Floor 1 of 
Kiva 2; one in Pit 2) and an azurite nodule (from 
Kiva 2) were recovered. A few bone tubes or beads 
may also have been used as jewelry items, but tbe • 
exact provenience was nol easily detennined. 

Casamero Ruin. 1be Casamero Ruin just north 
of Prewitt is a structure with about 22 rooms and a 
kiva. Dated by Sigleo (1981) and Neller (1978) to 
the last half of the eleveoth century and early twelfth 
century , it contained very few ornaments andlor 
minerals. The floor of Room I had one piece of 
turquoise, one turquoise bead, and some malachite. 
Room 8, floor . bad one turquoise pendant; in Level 
7 a piece of chrysocolla was recovered. Room 19, 
surface, bad one turquoise pendant fragment. Room 
12 had some malachite on the floor. Two malachite 
fragments were on the bench of Kiva I. Neller 
(1978:27), who compared the riches of Casamero to 
28 other excavated sites in the Prewitt District, where 
only one piece of turquoise was recovered versus the 
five at Casamero, considered Casamero rich in 
material. 

Switzer (1970) reported 00 a neck1ace recovered 
with a burial at Site 04 , a small pueblo dating ca. 
A.D. 925 to 1050, about 6.5 miles northwest of 
Prewitt and near Casamero. The necklace, which is 
12' 5" long (37.9 m) when strung, was made from 
discoid black beads interspersed with discoid white • 
beads and several flat , bilobed white beads. 



• 

• 

• 
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Table 10. 17. Ornamental objects from the Bis sa 'ani Community." 

Provenience 

Bis sa'ani Ptleblo: 

Sooth HOUIC, kiva wall 
kiva floor 

Room 1. floor 

Cna Quemada 
Room 3, floor 

1 

Room 7, floor 

West House, surface 

R.bbit House, wall-fall 
1 
Featute 4 

Rubble mound II bue of Rabbit House 

1 

NM-G-27 (isolated site with 2 .ruuClUteS) 

NM-G-63-28 (four-room pueblo) 
Room 2, floor 

NM-G-63-29 (lbree rooms) 
Room I , wall· fall 

fill 

Room 2, fill of ventilator 

Kiva 3, midden 

NM-G-63-36 (illOlated kiva) 

NM-O-63-16 (three fOQll1$, one kiva) 
Room 2, Fill 
~~ 

NM.Q·63-22 
Ramada, StruClI.lte 2, posthole 

NM-G-63-23 (five room., 3 pililtroctutes) 
Pitslructure 6 

PilStnlcture 8, trash fiI] 

Trash Mound, Tefl Trench I 

Trash Atea 

1 

NM-O-63-26 (five rooms) 
Suucture 2 

Ea$l PIau 

1 

NM...Q-63-34 (four rooms, oue kivl) 
TUI Trench, Trll8h Area I 

i Taken from Brelerrutz ct .1. (1982). 

2 
I 
I 
I 

2 

I 
3 

2 

Sandstone bead blank. 

Gypsum fragment, drilld in center 

~li,,:c lllb m ell 
118IISl one whiitlC 

.2!.i::::!!.!! bead 

&ne bead 
Tinkler 
Laevic.rdium !ip. libell 

Piece of ocher 

OIycymen. brace let fragments 
OlycYlI>Ilrh bracelet fragment 
Sucmnae - tem:Blrial mollusk 
Red dog sh.le pend.nt 

Olivella !ip. shell 

!&I!!!! bone tinklers 

Lepus bone tinkler 

Marine shell 

Aragonite bead blank 
Bead bl.nks 

Bone bead. (1 Me1eallns, I Lepus) 

Olivella. bam:1 bead 

Angonite bead 
Bead 
Red dog shale disk 

~bead 



Table 10.18. Ornaments and minera/sjrom Guadalupe Ruin." 

R~m Provenience 

IW (kiva) CI06-at.".cture<! ttasb 

F- i07-Roof 

H-tOO- Floor 

U15 

C216-stroctuI:'W tnIsh 

sw (kiva) CI04-atroctund trash 

• 

Typ, 

2 pendants 
3 stone beads 
I Olivella b~d 
2 large tUfquoise unped. 
1 small tufquoise uoped. 
I tura unped. 
I red aliillite uoperf. 
I lepidiolite unpcrf. 
I carved turtle shell 
I concrelion bowl 
I tufa rock/mineral 
2 turquoise rock/mineral 

I b8S8il ring 
1 fOllllil 

I turquoise mineral 
I snuit turquoise unped. 

1 pendant 
I stone bead 

I snull turquoise unped. 
1 hematite cylinder 
3 rurquoise rock/mineral. 
1 red ltlliltite rock/min. 

4 pcooants 
2 stone bead. 
I 01iveJta bead 
2 large rurquoisc unpcrf. 
2 smali turquoise unped. 
4 jet uoperf. 
I red argiUite uoperf. 
1 icpidioiite unperf. 
I hematite cylinder 
1 onyx cylinder 
2 .aleite cryslIh 
I satin spar crysla[ 

II gizzard stones 
15 rufa rockalminerals 
I ca lcite rock/mineral 
4 turquoise rock/minerals 
6 red ugilJite rock/min. 
I dense hematite rock/min. 
I lIWrite rocklmimntl 

Period 

San Juan-Mesa Verde 

S4n Juan-Mesa Ve rde 

Sin Juan-Mesa Verde 

San Juan-Mesa Verde 

Chacoan 

San Juan-Mesa Verde 

• 

Commentll 

redeposited Chacoan lnuih (pippin 
1987:105, 1011) 

~ 
~ 

00 

'" 

[ 
:> 
E!; 
a 

• 



• • • Table 10. lB. (conlinued) 

R_ ~nielll:e ,.". "'rio<! """""""" 
C20S-IlrueWrcd Inlh I P''''''' S.n Juan-Me .. Verde 

2 Olivella !Judi 
2 large turquoi.e unperf. 
1 amall duoise U1lp(.rf. 
I jet uope . 

12 wfa \loped. 
1 hematite cylinder 
I 'lnyx eylinder 
1 calcite crystal 
I ulin spar cl")'ltal 
4~rd lIoou 

16 IUfa roeklminenil 
4 turquoise rocklmincraJ. 
6 red argillite rock/min. 
2 dense hematite toeklmin. 

H-I07-Floor 1 turquoise rock/minera l San luan-Me .. Verde 
I red argillite rock/min. 
I dcn.se hematite rock/min. 

U .S I pendant San Juan-Me .. Verde 

SW C I03-llt\ICtun:d ,",WI 1 pendant San Juan-Me .. Verde 
1 stone bead 
I large turquoise unperf. 
I lmllI turquoi.e \.Loper!. 
2 we. uoperf. 
2 hematite cylinden 
I onyx cylinder 
I concretion bowl 
I foWl 
3 tufa rock/mineral . 
I turquoi te rock/min. 

C'204-sttueturtd lnIab 1 stone bcadJ 1 1..11(; CIuIcoan 
1 large turquoite unperf. 
3 hematite cylindcn 
I wf. rock/mineral 
2 red argillite rock/min. 
I dense hematite rock/min. 

11A (ltOrap1) H-I04-floot I MIlC beed Sin Juan-Melli Verde 
I gi?:urd stone 0 

128 (storage?) F-IOJ- Roof 2 tufa \.Lopen. St.n Juan-Me .. Verde 3 
~ 11C (&tOngc?) H- I04-FlQOr I stone bu d Sin luaD-Me .. Verde 

" " 11D (atongl:) F-l03-Roof 1 Olivella be~d Sin JUl n-Meaa Vl:rdo "' 2 1I,lf. unperf. 

JJ09- preoceupatioNI fill I pend.nt ChaeOllQ Pre-lalo Cbaeoan bceau.e it il bc.low --I I.rgo turquoillO unperf. 0 -106 00 
-.l 



Table 10.IB. (continued) 

R~m Provenience 

lOW 0106 

14B (habitation) FI03-Roof 

0104 

0208 

14C FI03-Roof 

0106 

IS. F-I04-Roof 

C103 

J I 06-pre-occupational 

16C (norage) HlO4-Floor 

• 

TYP' 

2 small turquoise unped. 

2 Olivella beads 
2 large turquoise unped. 
I small turquoise uoped. 
I fossil 
I tufa rock/mineral 
1 turquoise rook/mineral 

I pendant 
4 Olivella beads 
1 large IUrquo isc unperf. 
I small turquoise unperf. 
2 tufa unped. 
2 sheU. uoperf. 
I hematite ball 
2 turquoise rock/mineral, 
1 rro ocher rock/mineral 
I azurite rocklmineral 

1 tufa rock/mineral 

1 pendant 
I Slone bead 
2 OliveUa beads 
I large turquoise uoperf. 
Z turquoise fl)Ck./mineral$ 
2 tufa rocklmineral 
1 jadeite rock 

I lufa rock/mineral 
1 dense hematite rock/min. 

I calcite crystal 

2 $lone beads 
I OJivella bead 
1 ~oncrelioD bowl 
I turquoise rock/mineral 

1 small turquoise uupen. 
1 turquoise rock/mineral 

I tufa unpen. 
I stone bead 

Period 

Lale Chacoan 

San Juan·Mesa Verde 

San Juan-Mesa Verde 

? Chacoan or mix 

Sao Juan-Mesa Verde 

San Juan-Mesa Verde 

San luan-Mesa Verde 

San Juan-Mesa Vcrde 

? 

San Juan-Mesa Verde 

• 

Comments 

Late ChaCOlln trash 

Poaaible I:.napping activity on noor 
I; poaaibly a religiow uorage room 

--00 
00 

("J 

'" 8 
> 
~. 
j;l' 

a 

• 



• • • Table 10. lB. (continued) 

R~m Provenience T~I!! Period ConunenlS 

J7B (habitation) F309-Roof3 2 Slone bead. San Juan-Meg Verde 
I OliveJla bead 
2 smaJi turquohlc unperf. 
I jet uII('t'rC. 
1 hemahtc cylinder 
I calc ite crylltal 
2 gizzard stopes 
I turquoise rock/mineral 
2 tufa rocklrninerals 

H207-Aoor2 I stone bead San Iuan-Mc!S.& Verde Possible kJu.pping activity on floor 
I large rurquoise unperf. 

F206-Roof2 2 small turquoise u~rf. 
1 gizzard stone 
4 truquoitle rocks/mineral 

San Juan-Mesa Verde 

I tufa rock/minera l 
1 dense hematite rock/min. 

HI 04--F1oor I 3 pendants San Juan-Mesa Verde Possible knapping ItI:tiv; ly 011 floot 
I stone bead 
1 smatllurquoise unperf. 

F103-Roof I 1 pendant Sin Juan-Mesa Verde 
2 !;tone beada 
) OliveUa bead 
4 IIlOaIl turquoise uoperf. 
I quartz crystal 
1 turquoise rock/mineral 
2 jet rock/mineral. 

19W CiOS-stroctured tnlsh 2 pendants Probably San Juan-Mesa 
I calcite crystal Verde 
I fossil 
I red ocher rock/mineral 
1 lufa rock/mineral 

22W CI04-sltuctured trash 3 pendants Probably early Chaeoan Dated as early by Pippin 
(habilBtion) 24 stone beads (1987:174) . The 50) Olivella beads 

51S Olivdla beads may ~p~lIenl • breast plate 
I large turquoise unperf. 
2 small tu~uoilie unperf. 0 I red argillrte unpecf. 3 I hematite cylinder 
2 onyx cylinders S I salin spar crystal " 2 selenite crystals " I fossil -~ 1 red .rgiUite rockfmin. 
I wfa rock/mineral -II turquoiK rock/min. -00 

'" 
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Recovered with this were two argillite bird effigies, 
a G1ycymeris shell bird effigy, a Lignite beetle, a 
lignite button. and a lignite keystone pendant. five 
orange and purplish claystone pendants, five 
turquoise pendants, and a number of Haliotus, 
Glycymeris, Cerithidaea, and OliveUa shell pieces, all 
thought to be part of the necklace. Other objects 
from the grave included a lignite button and nine 
claystone perforated bead blanks. Switzer (1970:29) 
suggests an early eleventh century date for the 
necklace. and thinks it was probably a personal 
possession of the deceased. As Ellis (1968:64) notes, 
it was a custom of modem Pueblo Indians to bury 
personal possessions with an individual. 

Andrews Site. Not far from Casamero is 
another outlier that has not been excavated; however, 
I b.ad the privilege to review the collection of blue· 
green materials (mostly turquoise, but some azurite 
and malachite) picked up on that site by the owner. 
There were several hundred pieces of turquoise in 
various stages of manufacture, as well as complete 
beads and pendants. All material was from the 
surface of the entire Andrews community, which 
Marshall et al. (1979:117) dale between A.D. 950 
and 1050. The area includes a Bonito Phase structure 
with an associated great kiva, as well as 24 other 
sites and two other great kivas. lacal structures 
indicate that a few sites were inhabited ca. A.D. 800 
in this area. 

Village of the Great Kivas. Roberts (1932) 
reports on the Village of the Great Kivas located at 
the l1lOUth of Red Paint Canyon, on the north side of 
Nutria Valley east of Zuni, NM. There were three 
communaJ structures and two great kivas. House A 
bad 64 rooms, three ceremonial chambers, and a 
great kiva. Evidence indicates three construction 
periods begi.nning ca. A.D. 1000 to 1030. Although 
material from tbe Chacoan affiliation is present in 
several rooms in House A, sherds from other rooms 
in House A and House B indicate ties to both the 
Upper Gila and Little Colorado, thus, a later use of 
tbis site and parts of this structure. House B, 
composed of 20 rooms, had evidence of carefully 
worked masonry and enlargements over time. 
Roberts considered it intermediate between the 
earliest and latest occupations at the site. Only one 
room of House C was excavated. 

Roberts (1932: 168) reports that few ornaments 
in the shape of beads. pendants, and inlay were 
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recovered. Table 10. 19 presents the data gleaned 
from his report. Only the materials in Kiva A, 
sipapu (very small stone beads of ferruginous shale 
and two pieces of turquoise [Roberts 1932:57]) are 
definitely assigned to the Cbaco occupation. The 
single slab from Great Kiva I (Roberts 1932:Plate 
59k) is probably Chacoan. The remainiog pieces 
were recovered either in rooms built later or 
remodeled and used later. 

Even thougb many of the large sites that are 
known as Chacoan outliers had later occupations, this 
review of excavated outliers and a few surrounding 
sites suggests that sites in Cbaco Canyon were mucb 
richer in ornaments than were contemporary outlying 
sites. Between A.D. 900 and 1050, tbe exception to 
this is the Andrews community, which is located to 
tbe soutb near Prewitt. [n the north, the onJy 
quantities of ornaments appeared with burials of a 
woman and child at the Dominguez Ruin, a small 
house dating ca. A.D. 1080 to 1200. At Salmon 
Ruin. the 88 ornaments were found throughout tbe 
site, and tbe survey of the San Juan River indicates 
that some were also found at small sites. At Aztec 
West Ruin, material was also scattered in several 
rooms, but the amounts do not compare with the 
amounts recovered from small sites in Cbaco Canyon 
during the Bonito Phase. 

The Melia Verde Phase 

Only one site from tbe Chaco Project 
excavations provides data from this period-29Sl 633 
(Mathien 1991). Marcia Truell and louAnn 
Jacobsoo excavated only one-and-a-balf rooms at this 
site, so the sample is limited. Numerous ornaments 
and minerals were recovered from the fill and 
materials on Floor 1 of Room 7 and Room 8 (Table 
10.20). The number of ornaments from tbe A.D. 
1200s occupation suggests a continuing use of these 
items. Truell suggested that the copper bell may 
belong to the earlier occupation or may bave been 
collected from another site and curated. The two 
selenite pendants, both from Room 7, suggest a 
greater use of this material for ornaments when 
contrasted with data from earlier occupations in 
Chaco Canyon. 

Procurement. The presence of copper, shell, 
and turquoise probably indicates a continuing 
participation in long-distance trade or scavenging 
from earlier sites. 
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Table 10. 19. Ornamentsjrom the Village o/the Great Kivas." 

Provenience M.teri.l~ Po~ Daling 

Kjv. A, aiplpu S fcrr. shale S bead. Chaco occ. 

2 turquoise 2 pieces 

Great Kiva I 17 17 ? Ch.co OCC. 

House A, Room J 1 I ?alabastcr I pendant , 
Hou6e A, Room 14 1 ?Iabulcr 1 pendant Lale oce. 
House A, Room 55 2 bone 2 plat ... lale oce. 
Houae B, Room 2 I bone 1 pIlle Lale oce. 
House B, Room 13 1 , 1 , Late occ . 
House S, Room 15 5+ bone" .5 belld. Late IXI.'. 

1I0lue B, ~(use I fUI. 5hale I peodanl Lale os:c. 

S = several. 
• Taken from Roberts (1931:57-58, 138-139, 146-147). 
• Plate 59; 8hows 7 bead$, .11 of Southwestern alabaBle r, but no proveniences weo: given. 
• Roberta (1932:138-139) indicates thaI 11 0 bone Illble" were probably part of a plaque or brea$( 

plate fou nd on lhe floor of OfIC of the rooms in lIouse B. 

Production. No workshop areas were found. 
The form of the artifacts does not differ from the 
earlier patterns. 

Distribution and Consumption. Data from this 
site do not suggest any different use of materials. 
Turquoise appeared on the floors of Room 7 and 
Room 8 in small pieces, similar to that in earlier 
sites. 

Comparisons 

OnJy two other excavated sites are attributed to 
this late occupation at Cbaco Canyon. At 29SJ 400 
(Casa Sombreada), which is located on the talus slope 
on the south side of the canyon, a few turquoise, 
shell, and bone omaments were recovered from the 
limited excavations in this 51-room pueblo (Mathien 
1985:Appendix C, Table 3). The Gallo Cliff 
Dwelling, 29SJ 540, near the mouth of the Gallo 
Wash, contained only two turquoise pieces and two 
clay figurines (Mathien 1985:Appendix C, Table 10). 

Because of the poor control of data from these 
two sites, the only inference made is that the late 
occupants in Chaco Canyon probably retained the 
ability to acquire omaments. Alternatively, these 
may have been picked up on other abandoned sites in 
the canyon and reused. I doubt that ornament 
procurement was on the same scale as during the 
Bonito Phase; but until more data are available, this 
will have to remain at the supposition level. 

In contrast to the available material from Chaco 
Canyon, there are more data from outlying sites. 

Wallace Ruin. As noted above, most of the 
ornaments from the WaUaee Ruin were attributed to 
the Mesa Verde occupation. Included among them 
were two inlaid bone disks with galena crystals found 
with Burial 3, a 18+ male fOWld in Feature 17. This 
was the only burial out of 11 that had any grave 
goods, and he belongs with the Mesa Verde • 
occupation rather than the Chaco one. Other orna-
ments included an antler pendant, seven siltstone 
pendants, four &herd pendants, four shell pendants OT 

beads, four spring oyster beads/pendants, six shell 
disk beads, four bilobed, figure-eight beads; two jet 
ornaments, three Glycymeris shell bracelet fragments 
that had been modified fo r suspension; six siltstone 
mosaic pieces, four bone gaming pieces, one stone 
animal fetish, ooe sandstone human effigy, and five 
Olivella shell beads. The beads were found either 
alone in the fi ll or in small loose groups on floors. 
Fragments of jet and a bone finger ring were also 
recovered. 

Bradley (1988) commented that there were no 
turquoise artifacts in the Mesa Verde area other than 
those recovered at Badger House Community, 

Aztec Ruin. Moms (1928) obtained many 
ornameotswith numerous burials (Table 10.21) from 
the Mesa Verde occupation at Aztec Ruin. 

Burial 14 consists of the remains of at least 15 
infants and small children who were found in the 
refuse in Room S2E. There was a considerable 
wealth of ceramics, 19 stone beads in some state of 
manufacture, 27 complete stone beads, eight crystal • 
beads, 64 white discoid beads, 12 gray discoid beads, 



• 
Table 10.20. Ornaments and mineralsjrom 

the Mesa Verde Phase at 
29SJ 633. 

Material TlEc No. and Pieces 

Argillite 'Bu' I Modified 
1 Pendant 

Claystone, green I Be.d 

Copper 1 Bell 

Gypsite 17 Unmodified , . 
Gypsum 1 Modified 

Hematite I Paintstone 
1 Unmodified 

Lignite 31 Unmodified 
1 Pendant/effigy 
I Pendant blank 

Limonite 1 Modified 

Malachite , . 
Sandstone I Unmodified 

• Selenite 19 Unmodified 
2 Pendants , . 

Shale 1 Pendant 

Shark'. tooIh , . 
Shell: 

GJ:lC:lmcril 2 BllIede! fragments 

Lymnaea I Unmodified 

Unidentified , . 
Turquoise 4 Modified 

I Pendant blank 
3 Debris 

...! Inlay 

TOllli 113 

12 black discoid beads, five miscellaneous beads, 65 
turquoise discoid beads, one hematite animal effigy. 
32 OliveJla shell beads, an unidentified shell bead, 
one hematite paint stick, 17 truncated shell beads, 
three cylinder stone beads. 16 bone backings, galena 
crystals. worked greenstone, a piece of hematite, five 
polisbed stones, and a quartz knife. There were also 
necklaces measuring 6 ft. and 56 ft. (1.8 and 17, I m, 
respectively) made of black discoid beads estimated 
at 3,100 and 16,600 beads each, plus 14 Olivella 
shell beads, 397 bird bone tubes, eight wing bones, 

• and two pieces of worked sandstooe. This wealth, 
buried with children, caUs to mind the practices of 
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the earlier Basketmaker people in northeastern 
Arizona. 

Burial 16, an adult found in the refuse of Room 
41 with another adult and three children also had 
many grave goods (Table 10.22) (Morris 1928:155· 
166). Jewelry included Olivella shells, abalone shell, 
beads and mosaic pendants with the adult, plus an 
Olivella sbell anklet. One bird effigy ceramic 
contained 31,000 tiny black discoid beads. Other 
interesting artifacts in the room included 200 
quart.ute arrowpoints. Beads, turquoise inlay, and 
mosaic fragments were scattered. Moms listed the 
grave goods; jewelry iterm and their catalog numbers 
are provided in Table 10.22. Morris (1928: ISS) 
indicates that some preparation for these burials 
included the scraping away of ash deposits and the 
placement of the burials in the resulting depression. 
The bodies had not been covered until much later. 
The wealth of goods buried with the adult in the 
southeast comer of the room amazed Morris; be 
thought this room might have rivaled Pepper's 
discoveries in Room 33 at Pueblo Bonito, if fire and 
moisture had not taken its toll on the artifacts (Morris 
1928,156). 

Burial 20, an infant, had a string of bone and 
walnut shell beads. 11 was found on a rush mat in the 
refuse of Room 95. A cradJeboard, other vegetal 
material , five pine boards, and a ceremonial stick 
accompanied trus burial. 

Burial 25, two adults in Rooms 110, 111, and 
112, were accompanied by turquoise (unworked 
pieces and bits), galena, lignite, and some beads on 
inlay. as weU as ceramics, 14 arrowpoints, and other 
goods. Table 10.23 lists other jewelry items 
provided by Morris. Forty-two ceremonial sticks and 
other materials were also recovered. Unfortunately, 
these burials were much disturbed; Monis (1928: 164) 
postulates that some of this could be attributed to 
animals, but the lack of turquoise, the incomplete 
large ornaments, and the thorough crushing of 
ornaments suggests human looting as well. Possibly 
the intruders were 1880s relic bunters because names 
are written on the walJs in Room 112 (Morris 
1928,357). 

Burial 30, Room 141, had two shell beads. 
Also in Room 141 was Burial 29, which was rifled 
by late nineteenth century visitors (Morris 1928: 167· 
168). It contained 10 bodies (possibly 13-16) relating 
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Location Burial No. No. of Burla" Comments 

South Wing 

Room l 14 4 adults 

Room 2 , 1 inCanl 

Room 109 I. I infant 

" 3 .dullS 

Room 106 21 1 young child 

Room 107 22 2 infants 

" 1 infant 

Room 159 79·80 1 elderly fCI1l81e 
1 young adult 

Kiva 8 '·7 I infant 
1 child 

&o;tWing 

Room 29 • I adult, female 

Room 33 , 1 adult, female 

Room 37 1()..11 2 children 

Room 45 12 1 adull, male 

Room 18 13 1 infant 

Room 52 I' IS infants and small chi ldren Large number of burials • Room 56 l' 1 child 

Room 41 I' 2 adults Compared with Pueblo 
3 children Bonilo material by Morri. 
+7 

Room 43 .1 1 slender female 

Room 183 106-109 1 adult rrutle 
I child 
I adult male 
I adult female 

Kiva D I adult male 
? 3 children 

JGva G ? 

NOM Wing 

Room 77 17 I infant 

Room 94 I' I infant 

Room 95 20 J infant 

Rooms 110,111, 11 2 " 2 adul ts 

Room 139 27 1 infant 

" 1 adult, female 

Room 141 29 10+ Large number of buriall; 
30 1 young child many omamo;nlS 

Room 1351 34 I young adult 

Room 143 " I young ~hild 

Room J36l 36-41 I small child ? Large number of buria ls • I infant 
3 ehildNn in bin 
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Table 10.21. (continued) 

Location Burial No. No. of Burials Comments 

Room 153' 48-55 I inr~nt Largo: number of burials 
I infant 
I in1'llnt 
I adult , female 
I child 
I IIl'UIIi child 
3 slIUIli children 
I ),OlIlli female 

Room 147 .0-61 2 adults 

Room 1711 83 I adult male 

Room 182 " 1 adult female 

Room 180 89-101 I elderly female Large number of burials 
] child 
I child 
I l mali child 
I inf~nt 
I child 
I infant 
] chi ld 
I elderly male 
I infant 
I small child 
I elderly female 
1 elderly adult 

• Room 181 102 1 child 

West Wini 

Room 1311 'I I child 
32 1 adult, female 

" 1 chi ld 

Room 145 42 1 child 

Room 150 43 1 young adult Large? number of burial, 
44 3 small child ren 

" I infant 
46 I adult 

RoomlSl 62-78 2 adults Large number of burials 
1 adu lt 
I small child 
1 child 
1 small child 
I .do1e$\:001 
] infant 
I small child 
] infant 
t Itrul ll child 
I eldedy adult 
1 adult 
1 child 
I child 
I yOllng adult 
1 infant 
1 Imall child 

Room 175 84-87 I adolescent 
I adolescent 
I young adult 
I child 

Room 184 110-111 1 inflnt • 1 child 
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Location Burial No. No. of Buri,l. CommenLS 

Room 185 119-28 1 elderly female Large number of burl.1I 
I thild 
I child 
1 child 
1 child 
I adu lt 
1 amall child 
I elderly female 
I elderly penon 
I arm-II child 

S2!!th Court 

Kiva S 82 1 dull 

"'""" Pi. " I young perKIn 

Room "' .12 " 1 elderly mtle 
I elderly female 

Room A.8 112-113 I 10(a01 
I . mall child 

Room "'.)l 114 I amall child 

Kiv i A.1 1\6-118 I lmall child 
I infanl 
I elderly adull • Kiv. A.5 135-138 I adull male 
1 infant 
I .dull 
1 adoiuecl'll 

Xiv. "'.7 139-143 :2 adull Large 1 ollmber of burial. 
I infant 
1 young adult 
I child 
1 .mall child 

N. of Room A.25 129-134 1 .dult Large ? number of buri.la 
I child 
1 infaot 
I Imall child 
1 .dull 
) infant 

RC@Je 

W . cdic of IMex " 1 elderly male 

S. l ide o f alll'll:X '" 1 child 

SW refute mound 57 I infant 

SE refute mound 53-59 2 .dutr. 

SE reli.ue mound 103-\05 3 .dulu 

'Taken from Moma (1928:139-225). 

• 
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Table 10.22. Grave goodsJound with Burial 16, Aztec Ruin. 

Catalog No. Description 

7925 Necklace with thOUI 400 OliveUa &bells 

7926 Neeklace with .boUi 400 ~ mells 

7927 Anklet wilh about 70 Qlive!! • • hdb 

7928 70 OliveUa shell . 

7929 33 Conu. aIleU beads 

7930 3 £2D!!! mell beads 

7931 6 Pelecypod shell. 

7932 I Large Gastropod she ll pendant 

7933-39 7 Abalone iheU pendants 

7940 Fragments of abalone mell, 

7941 Abalone shell, beads, and bone 

7942-5 4 Shell disl:: pcndanlS 

7946-8 4 Shell dish 

7949 Worked shell wiJh mo .. ic 

7950 5 Worked shells 

795 1 Inlaid shell 

7952 172 Large disk-shaped beds 

7953 11 Largc cylindrical beao;b • 7954-70 Several hundred beads 

7971 Beads, mosaic fragments , bits of Ihcll and turquoise 

7912 Flat imgultr belIds, mostly turquoise 

7973 Frog-shaped beads 

7974 Spherical pendant of turquoise m"rix 

797S-77 RccanguJar shell beads 

7918 Disk-shaped bead. 

7979 Beads, bils of lu rquoise, ga lena, ele . 

7980 36 Fig\ll'\\~igbt budi 

7981 57 feet (ca. 31,000) tiny black disk buds 

7982 15 feel (c •. 8.500) tiny pink diak beads 

7983 Be_d, 

7984 39 Tubular bone bead. 

7985 Sevenl hundl'\\d mosaic fngmen\$, turquoise, galeIIII , lignite, and stone 

7986 Shell fragments 

7987 Conus sp. she ll 

7988 10 Bird bone rubes 

7989 (j Bird bone lube. 

7990-92 Unknown number of bird bone tubes 

• 

7993 Jasper drill, fragmenu of atone &nd galena 

-,7~9~9!8 ______________ JG •• ~I.'""·C,.ry~"~I.,-______________________________________________________________ ___ 
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Table 10.23. Grave goods/aunt! with Burial 
25. Aztec Ruin. 

No. of Items Description 

95 Low-gl'1ldc turquoise beads 

UfJc low-gnde cylindrical wrquoise bead 

21 High-grade wrquoise disk bead. 

2 Cylindrical beads 

Massive amethyst 

Spheric,l bead 

Copper Oft 

10 

2 

3 

Lignite beadt 

Lignite pendant 

BUDnn bead. o(yellow stone 

Slone or mell rcetangulu bead 

Slone pendant 

Ab.IQlIe shell pendants 

16 Shell bead! 

10 

150 

2.:3 feel of OHvtU. abell. 

.2!i:!£.!.!!. shell be.d. 

12 feet ofblaek and white bead. 

13.4 feel of while bead. 

Blaek disk belld. 

9 While beada (4) and black be.ds (5) 

to possibly one adult. but also infants and children up 
to 12-15 years of age. They had cotton cloth. 
matting, buckskin, and a few ceramics with them, but 
no ornaments. 

Burial 35 from Room 143 is a young child who 
had two shell beads, a red stone pendant, and a 
lignite pendant. Also with this burial were a 
cradleboard. ceramics, lUsh matting. and a digging 
stick. The burial was in a pit. 

Burial 40, a clllld in a bin in Room 136, was 
found with two strands- one with 30 white beads, 
one black and two Olivella beads. The other strand 
had 18 white beads and one turquoise bead. Also in 
this bin were two other small children with no 
ornaments; the rest of the room contained a small 
child and two infants, also without ornaments (Buria1s 
36·39, 41). 

Burial 42, another child from Room ]45, had a 
red stone pendant. 

Burial 75, a child recovered from Room 151, bad 
16 bird bone tubes that were presumed to be beads. 
plus a mug, part of a bowl, and rush matting. Also 
in this room were 17 other bodies: five adults, one 
young adult. one adolescent, two other children, five 
small children, and three infants. 

Burial 83, an adult male from a pit in Room 178, 
was named the warrior. His grave was in a pit sunk 
into the floor, and the body was accompanied by 
numerous grave goods. Among these goods was a 
shield decorated with flakes of selenite. and a design 
painted in dark red and greenish-blue colors. 
Ceramics. bone awls, a knife, and axes indicated that 
this man was a warrior buried with honor. 
Accompanying him were a spherical lignite ornament 
and a strand of t 7 white beads, eight lignite beads, 
two red disks, and two oval pieces of turquoise. He 
is the only burial in this room. 

• 

Burial 100 was an old female found in Room • 
180. She had two greenstone disks and a small piece 
of turquoise among her grave goods. In the room 
with ber were 12 other burials ranging from infants 
to aduUs, but none with ornaments. They had 
matting, feather cloth and two instances of pottery. 

Burial 115, a child found in the refuse south of 
the annex, had a number of beads: nine lignite, one 
yellow stone, I I white, one red, two Olivella, and 
one shell. 

Burial 133 was an adult from Kiva 4 of the 
Anne~. It was accompanied by an OliveJla shell bead 
and other oon-omamental grave goods. Ceramics, a 
digging stick, feather cloth, and rush matting were 
also found. 

Kiva G produced many broken beads, fragments 
of abalone, and other shell ornaments. Based on the 
presence of granules of a porous iridescent substance 
that was identical to charred fl esh recovered in Kiva 
0 , Morris (1928:213) surmised a burial of an infant 
or small child. 

Additional jewelry items were found at this site. 
In Room 109, there were two stone pendants, five 
turquoise and shell beads, three pieces of worked • 



• turquoise, seven pieces of worked stone, and one 
crescent-shaped stone ornament. 

Rooms 83, 100, and 125 (second story) had one 
turquoise bead, a piece of turquoise. and turquoise 
and sheU mosaic. These latter rooms were attributed 
to the San Juan-Mesa Verde occupation. One copper 
ben, also attributed to this last occupation, was found 
in Room 64. 

Morris (1928:221-222) did Dot consider any of 
the burials to bave been placed in a fonnal burial 
chamber; however, he does note that many were 
placed in unused rooms, some of which contained 
several intentionally excavated pits, e.g., Room 15t 
where the pits were dug into tbe initial fill of the 
room. He noted that three rooms, Rooms 153. 
second story, 180, and 185 were used repeatedly for 
burials because the skeletons appear from top to 
bottom of the refuse. This is somewhat comparable 
to the burials in Room 33 in Pueblo Bonito, which 
Akins (1986) considers a formal burial area of tbe 
site. Perhaps these later inhabitants of Aztec West 
continued practices initiated earlier in Anasazi 

• prehistory. 

TIle differences in amounts and types of burial 
goods of the 178.± burials, attributed to the Mesa 
Verde Phase occupation at Aztec, is marked. Some 
bad little, if any, grave goods while others bad 
considerable amounts (Burials 14, 16,25 and 83). 

A tri-wall structure built over earlier structural 
remains in the nearby Hubbard Site produced only 
three pieces of shell. A fragment of a sbeIJ bracelet, 
an Olivella sbell, and a small saucer-sbaped bead 
were reported by Vivian (1959:60). This contrasts 
with nine pieces of turquoise from Room 8 of the tri­
wall structure at Pueblo del Arroyo, wbicb had five 
pendants, two beads, and two fragments, a1l 
turquoise. 

Richert (1964) excavated a small section of the 
East Ruin at Aztec. Only one bone pendant or 
bracelet was among the artifacts he reported. This 
site had two occupations, one in the early A.D. 1100s 
and one in the mid A.D. 1200s. 

Salmon Ruin. Table 10.24 is a compilation of 
McNeil's data for ornaments from the San Juan-Mesa 

•

v erde occupation at Salmon Ruin. Many of them 
were recovered from the area around the Tower Kiva 
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(Room 64), but McNeil's (1986) evaluation of the 
data did not suggest that people living in other areas 
of the site had any less access to these objects. 

Shumway Pueblo (LA 3682). A 14-room 
irregularly shaped structure, dating ca. A.D. 1150 to 
1250, is located on the northern end of the San Juan 
Mine lease. not far from Shiprock. NM (Kemrer el 
al. 1980). Swift (1980;92-99) indicates that the 
claystone ornaments that were found were crafted ilt 
this site. Marilyn Swift: (personal communication, 
1981) indicates the source for tbe claystone was 
discovered in the area along the north bank of the 
San Juan River. This is evidence for a continuation 
of ornament production in the San Juan River basin, 

Guadalupe Ruin. As noted above, most of the 
ornaments recovered at Guadalupe were attributed to 
the Mesa Verde Phase occupation, Pippin (1987) 
found 20 rectangular or triangular pendants (ten 
turquoise. three chrysacolJa, four tufa, one red 
argillite, one selenite, one nacrous shell), two disk­
shaped pendants (one red argillite, one steatite), two 
fossil Pelecypoda shells. one Antilocapra bone, 56 
stone beads (49 tufa, three hematite, three turquoise, 
one red argillite), and a number of Olivella sp. shells. 
A group of 515 aragonite/calcite beads were found in 
Room 22 W (Table 10.18). He also recovered ooe 
Conus sp. shell , several inlays (two jet, turquoise, 
chrysocoUa, tufa, shale), an unfinished shell pendant, 
and modified raw materials. Table 10.18 lists these 
by provenience. 

There are other sites in the area, but only a few 
have been excavated. Davis and Winkler (1959) 
excavated six rooms of a 60-room site dated to the 
Mesa Verde B1ack-on-wbite period; they reported no 
ornaments. At Prieta Vista, a IS-room pueblo dating 
ca. A.D. 1220 to 1240, Bice and Sundt (1968:93) 
note that few ornaments were recovered. Stone 
beads and pendants of locally available white or red 
calcareous limestone-like rock, three pieces of 
turquoise, one malachite piece, and a fossil shell 
pendant comprise the entire lot. 

Discussion 

Materials-Types and Sources 

The available data provide some evidence of 
change througb time in the use of locally available 
materials and those that would have been imported 
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Table 10.24. Ornaments and ornament-related materialsjrom the 
Mesa Verdean occupation at Salmon Ruin." 

Provenlcn~e No. Material 

Room 5 (kiva) (MY) Shll~, baked 
I omarnen! 

Room 6 (kiva) (MY) 2 Azurite 
4 0rnamenu I Chalcedony-a8lte 

20 non-omaments 6 Gyp5Um...eicnite 
I Hematite-other 

Room 11 " Gyprrum-selcnite 
4 Shale, hkcd 
I Shell 

Room llP Hcmatite-othcr 

Room lSP 2 Gypsum-Ielenile 

Room 16P 2 Gypsum-selenite 

Room 18P " Oypsum-$Ctenilc 

Room 19P 2 Gypsum-selenite 

Room 2 1P 3 Gypsum-carthy 

Room 30B (MV mix) , Gypsum-selenile 
Room JOW had 9 ornamenu, 3 Shale, baked 

(8 of which wc~ ex()(;c) I Shell 

Room 31 (MY mix) I ,,, 
Room 31 W had 1 exotic ornament 4 Gypsu m-se lenite 

Room 33 ,,, 
Room 338 (MY) Shell 

1 exotic ornament 

Room 33C (kiva) (MV) 7 Gypsum-selenile 
1 ornament 

24 non-omamenu 

Room 36 1 Turquoil!e 
3D Gypsum-canby 
33 Gypsum-selenite 
4 KlIoJin 
I Hema1.ite-nrtby 
I Mudstone-siltwnc 
2 Shale, biked , Shcll$ 

Room 37 11 Gypsum-selenite 
I Hematite-other 
I Shell 

Room 37A Malachite 

Room 43W Gypsum-selenite 

Room SI (MY) 2 Turquoise 
4 ornaments, 2 exoti~ , Gypsum-liClenite 
I non-ornament 

Room 57 (MY) I Turquoise 
14 omaments, 1 exotic 13 Calcite-vein 
9 non-omament$ , Gypsum-selenite 

I Shale, baked 

Room S8 (MY) 1 Turquoise 
7 ornaments, 2 exotic 12 Gypsum-selenite 

12 non-omaments I Hemalitt.-l)\her 
1 MudsiOM-sill5tOne 
I ShJte, biked 
2 Sheth 

• 

• 

• 
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Table 10.24. (continued) 

Provenience N,. Material 

Room S9 (MV) 2 '0< 
23 ornaments, 2 exotic 2 Turquoise 
53 non-omamenUJ 3 Gypsum-earthy 

22 Gypwm-sclenitc 
I Hemalite-otber 
9 Shale, bak:ed 
2 Shelll 

Room 62 (MY mix) S Turquoise 
Room 62W 2 Calcite-vein 
12 ornamenta, 3 exotic I Gyp~um-earthy 

64 Gypsum-selcnil.e 
I Shale, baked 
I Shell 

Room 62A (MY) 
2 ornaments, I exotic 

4 Hematite-other 

9 non-onuomcnt. 

Room 64 (Tower kiva) (MY) 8 ' 0< 
54 ornaments, 4 exotic 2 Turquoise 
3 oon-omamenll I Hcmatitc-othcr 

42 Sheila 

Room 67 (MY) I Gypsum-earthy 
11 omamenu, 2 exotic 12 Gypsum-selenite 
36 noo-<Jrnamcnts I Hematite-other 

2 Shells 
I Lapidolite 

• Room 80 9 Gypsum-selenite 
4 Hcmalile-otiler 

Room 81 2 Gypl um-eanhy 
3 Gypsum-selenite 

Room 82 3 '0< 
3 Gypsum-earthy 
IS Gypsum-selenite 
I Kaolin 
I Hematite-earthy 
I Sh.le, balr:ed 
I Shell 

Room 84 I Quartz crystal 
I Calcite-vein 
3 Gypwm-sclenitc 
I Sh.le, baked 

Room 86 (MY) I Calcite-vein 
6 ornaments, common 7 Gypsum-selenite 
II non-omamcnts I Hematite-eaMy 

I Hematite-olher 
I Shale-othcr 
2 Shale, baked 

Room 88 , Gypsum-selenite 

Room 89 4S Gypsum-caM)' 
4 GYPllUm-sclcnite 
2 Hematite-ollier 
I Shale-hal::ed 

Room 9() I TlIrquoise 
I C. lci te-vein 
4 Gyp~um-selcnite 
I Shale-baked 
2 Shells 

Room 91 I Calcite-vein 

• 4 Gypaum-eanhy 
IS Gypsum-selenite 
3 Gypsum-satin 

Room 91A 2 Shclls 

Room 91C and 910 2 HClJIII.tite-other 
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Provenienc:c: N •. Materia l 

Room 92 (kiva) (MY) 
<4 ornaments 

Gypsum-aelenilC 

2 l1OIl-omamenu 

Room 93 (MY mix) I Tl,ltquoiH 
Room 93W " Ciyp~m-$Clenitc 
9 omamcnt5, 3 exot ic I SM,le-baked 

2 Shell. 

Room 94 (kiva) {MY) I QI"rtz tryltal 
Room 94W 2 GyplUm-telenite 
13 of1lllmenls, I exotic I Hematite-unh), 
4 non-ornamcnlll I Shell 

Room 96 (kiva) (MV) TurqlloiJll 
2 ornaments, 1 exotic GyplUm-Jeienite 

Room 96W (MV mix) 
2 ollll.ments, 1 clUlti; 

Room 97A Oyplum-lClenilc 

Room 98 !O Turquoise 
I Gyp'um-~lenitl; 
I HCINLite-other 

Room 100 (MV mix) I ,,, 
Room IOOW S TurQl>OiH 
35 omamenta, 81 exotic 4 GyplUm-eanhy 

' 04 GyplUm-Kienile 
2 Gypsum-... lin • , Calcite- . par 
I Scrpenline , Hematite-urthy 
2 Hemal;te-othcr 
7 Shale-bated 
2 Shel'" 

Room 101 I TurquoiH 
2 Gypwrn-It lef\ilc 

Room 102 8 C.kile-yc;n 
2 °YPlum-eanhr 
!O Gypsum-lielemte 
I Kaolin 

Room l OlA (MV mix) HemalitOHlther 
10 om.amenlt. common 

Room lOlA and 1028 (MY) 
3 non-omamcnU 

l Shale-baked 

Room 118 2 GyPlUm-ac: lenitl: 
I G)lIwm-aluin 

Room 119 12 Gyplllm-selenite 
I Hcmatitc-othcr 

Room 121 (kiVI)(MV) I TurquoiK 
(MY mix) 34 Gypaum-telcnitc 
10 ornaments , exotic 

Room 121A Hematite-<Mher 
Shell 

Room I23A (MY) Shell 
no ornaments 
I noo-ornament 

Room 124 (kiva) (MY) 7 Gypsum-se lenite 
4 ornament!; • IS non-ornarnents 

Room 127 (kiva) (MY) I ,,, 
190mamenl&, I exotic II G)lIlum-Kh:nitc 
3 1 non-ornlmentt S Hemal;le-oU!e r 

I Shlle-b.kcd 



• 

• 
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Table 10.24. (continued) 

Provenience 

Room 128 (MV) 
I ornament, exotic 

Room 12SA 

Room 129 

Room 130 (Ol'lla! kiva) (MV) 
(MV mix) 
20 omamcnts, 6 exotic 

Room 151 (MY) 
I ornament 

13 non.-QllUImcnts 

TOTAL 

No. 

I 
I 
I , 

34 , 
I 
I 
2 

I 
32 
6 
2 , 
, 
I 
I 

'54 

Material 

Gypsum-selenite 

, .. 
Turquoise 
Azurite 
Gypsum-tarthy 
Gypsum-selenite 
Gypsum-satin 
Hematite-eaI1hy 
Hemalitc-Qther 
Shells 

Turquoise 
Gypsum-earthr 
Gypwm-aelcmte 
Shalc-.()ther 
Shale-baked 

Gypsum-selenite 
Hcmati~arthy 
Shale-baked 
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• Tabn from McNeil (I986:Tables S I-58). Comments in lIle first colulM reflect information 
taken from othe r segments of this thesis. The numbeMl do DOl add up. bUI no additional 
infonnatioD wu available \0 clari fy these discrepancies. 

from some distance. During the mid-Archaic, Cbaco 
Canyon inhabitants used bone, seed, shale, and wood 
for jewelry items. All these materials were available 
in the local area. They probably used malerials from 
the San Juan Basin as well ; this is evident by the 
recovery of the piece of malachite and the freshwater 
shell. 

Access to turquoise and sbell is documented 
with the first evidence of pithouses, the architectural 
feature that suggests permanent settlements or 
sedentary life for much of the year during 
Basketmaker 1lI in Chaco Canyon. Although the 
exact sources of turquoise are not positively 
identified, known source areas, all of which have 
evidence of prehistoric use (Bennett 1966), are 
beyond the boundaries of the San Juan Basin. The 
presence of marine shells (Olivella dama and 
Glycymeris gigantea) indicates participation in a long­
distance trade network that extends as far west and 
soutb as the Gulf of California. By the end of the 
Basketmaker m and beginning of the Pueblo I period, 
Haliotus shells indicate expansion of this trade 
network to include the Pacific Ocean. There is aJso 
evidence of use of more materials that were available 
both locally and in the San Juan Basin. 

Althougb the distances from which materials 
were imported do not change after this time, the 
number of minerals and types of shell increase during 
the Bonito Phase. This was evident during the Early 
Bonito Phase (A.D. 920 to 1020); in particular, the 
number of shell species at 29SJ 627 support this 
infe rence. Yet new shell species are also found 
among small as well as large sites throughout the 
Bonito Phase. Excluding data on the three shell 
species indicated above, tbe other sbell species are 
almost equally distributed among sites surveyed and 
excavated by Chaco Project staff (Mathien 
1984a:Table 1). Recovery of macaw remains at 29SJ 
1360 confirms tics in trade to the south (northern 
Mexico). The introduction of copper bells during the 
CJ~;c Bonito Phase (A.D. 1020 to 1120) reinforces 
tbis southern trade tie. By the Late Bonito Phase 
(A.D . ll20 to 1220). the Dumber of ornaments 
seemingly decrease, but a new shell taxon, Nassarius, 
was documented at tbe previously excavated site of 
Kin Kletso (Vivian and Mathews 1965). 

The latest Anasazi occupation of Chaco Canyon 
has been named the Mesa Verde Phase (A.D. 1220 to 
1320) because of many similarities in material culture 
between remains found in Chaco Canyon and those 
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found farther north in the area of Mesa Verde. 
Considering that data from excavated sites in Chaco 
Canyon are very limited, they do nol suggest any 
major change in the use of materials. Marcia Truell 
(personal communication, 1980), however, thought 
that some of these items may have been scavaged 
from earlier sites. Review of materials from sites to 
the north, specifically large sites located along the 
San Juan River and its majo r tribUlaries, support the 
inference of continued use of the same materials. 

In summary. there is evidence that numbers IllId 
types of material increased through lime. Sources of 
these materials cover many directions and extend for 
considerable distances. TIle earliest inhabitants were 
probably bunters and gatherers who ranged over the 
San Juan Basin and its peripheries, collecting items 
during their yearly round. With the beginnings of 
sedentary life. however, sources of materials were 
greatly expanded. 8y the height of the Chaco 
Phenomenon, these areas were located as far west as 
the Pacific Ocean and south into northern M exico, 
and were documented as trade nodes during the 
historic period (Bandelier 1892), indicating 
continuation of some simi larity in patterns developed 
in early Anasazi times by their descendents. 

Jewelry--making-Technology I Location, and 
Personnel 

Technology 

Chaco Canyon inhabitants probably used a 
technology developed by their neighbors and possibly 
their ancestors. Jernigan's (1978) review of the data 
on jewelry~making in the Southwest indicates that 
numerous materials were used quite early, during the 
Desert Tradition. Shells and otber materials that are 
as bard as 3 112-4 or 5 on Mob's scale were being 
shaped into ornaments, but most o f the work was nol 
as sophisticated as that for o rnaments from the 
Basketmaker n period in northeastern Arizona. 
Kidder and Guernsey's (1919) description of the 
black lignite beads that hl:ld small perforations and 
retained their polish and luster at the time of 
excavation. and their description of a graduated bead 
necklace from White Dog Cave (Guernsey and 
Kidder 1921) indicate that the Anasazi developed the 
technology for manufacture of fme j ewelry quite 
early. This technology was used on harder materia1s, 
including turquoise. by Basketmaker III for certain , 

but no harder materials were succe!lsfully drilled and 
used in quantity after Ihis period. 

This technology included mining, shaping and 
grinding , dri lling, and polishing. Mining was 
probably nol complicated. Many of the materials 
could be removed from the earth or sea by gathering 
them up, while some would have required a stone 
hammer o r maul to help in extraction. Turquoise 
was probably the most difficu1t mineral to mine. My 
emphasis here is not on turquoise nodules; there are 
few of the.o;e recovered in archeolol,>lcal sites. Vein 
material is predominant and the removal of turquoise 
from a vein requires separation from a bard matri)!.. 
The host rock would have to be carefully removed so 
that thin veins of turquoise would not shatter, or 
tooled in a way that some matrix remained as a 
backing for an ornament, such as a pendant. A s 
modem miners learned, breaking up large areas with 
explosives is not feasible. To obtain good seams 
requires careful work. The presence of hammers and 
lapstones at prehistoric nUning areas, such as 
Cerrillos (Warren and Mathien 1985). reflects 
Anasazi understanding of this problem. 

Jernigan ( 1978) reviewed detailed methods of 
grinding and shaping, polishing, and drilling, but J 
would like to emphasize one point- the drilling tools 
used for making stone beads. How to make the tiny 
perforations in discoid beads remains a subject of 
di scussion among archeologists and students of 
prehi storic j ewelry. The main question is the 
material that was used as a drill ; some have 
suggested cactus spines, porcupine quills, or various 
types of stone tips. Stone tips may not have been 
small enough to achieve the tiny perforations found 
among the Chaco turquoise beads. McNeil 
(1986: 114) considered the ends of wet cane o r wet 
cacti dipped in sand as a possible method. 

Bone beads, on the other hand, were not drilled , 
but there are also several steps in their manufacture. 
Larry V. Nordby (personal communication, 1985) 
indicated that the BasketrtUlker m pithouses at Pecos 
contained evidence of a complete series o f well ~ 
developed manufacturing techniques for making 
tubular booe beads. All inferences were based on the 
manufacturing attributes present on the bone and on 
the long bones thaI were discarded. The methods 
include sectioning tbe long bones by removing the 
epiphyseal ends, circumferentially scoring the shaft 
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about halfway through to the marrow cavity I then 
snapping off the pieces. and grinding the ends to 
various degrees. Polishing (if done for aesthetics 
rather than as a result of wearing the beads) was last, 
rather than first, based on the overlap of the 
attributes. In Chaco Canyon, no analysis of this type 
of manufacturing has been done. 

The ornaments recovered from Archaic­
Basketmaker II and Basketmaker ill sites in Chaco 
Canyon do not suggest that great skill was needed in 
their preparation. This contrasts with the skill needed 
to make tbe black beads recovered by Kidder and 
Guernsey. The nicely made turquoise beads with tiny 
perforations and beautiful polish found al Kin 
Nahasbas and Pueblo Bonito, however. indicate even 
more sophistication by the Bonito Phase. These 
pieces are as beautiful as any that can be made today 
using metal tools and high technology. 

Location 

Jewelry workshop areas are difficult 10 identify 
prior to the Early Bonito Phase (A.D. 920 to 1020). 
The evidence from Shabik'eshchee Village may 
indicate that someone made a few pieces of jewelry 
now and then, possibly in the plaza area. The large 
amount of turquoise debris recovered at 29SJ 629, 
both modified and unmodified, indicates that 
inhabitants at this site spent considerable time and 
effort at this task. Otber workshop areas have been 
identified in Chaco Canyon and througbout the 
Anasazi world, but none are as close togetber in 
space and time as those in Cbaco Canyon. Even 
though tbere is some evidence that other materials 
were made into jewelry items (Mathien 1984a), those 
in Chaco Canyon were probably turquoise specific. 

Personnel 

Who made beads and how mucb effort was 
involved in jewelry·making changes through time in 
Chaco Canyon. During Basketmaker m, the quantity 
and quality of jewelry items indicates that inhabitants 
of Chaco Canyon may have made their own jewelry; 
the items are fairly crude compared to what is found 
during the Bonito Phase. They are also crude wben 
compared to the material found earlier by IGdder and 
Guernsey (1919) in northeastern Arizona. Workshop 
areas identified during the Early Bonito Phase 
indicate that considerable time was spent at this task 
and that it was probably performed in plazas or 
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kivas. Estimates of the time involved in drilling 
suggest that it was lime-consuming to make a 
necklace; therefore, someone probably devoted a 
major part of hislher efforts to its preparation. 
Evidence from 29SJ 629 suggests that one or two 
families may have specialized in this craft, while 
other neighbors pursued different tasks. The amount 
of time involved may indicate either full or part-time 
specialization; this question cannot be resolved at 
present. 

The evidence recorded by Windes (1993), while 
surveying sites in the eastern part of the Chaco 
Wash, and the material from the Andrews Site 
suggests to me tbat beginning in the A.D. 900s 
jewelry workers may bave lived in the eastern half of 
Chaco Canyon or in sites located to the soutb of it. 
Later evidence for the location of turquoise jewelry­
making centers around Pueblo Bonito and the center 
part of the canyon. 

Social Organi7.ation 

Tbe data indicate several changes in the pro· 
curement, production , distribution and consumption 
of ornaments over time. During the mid-Arcbaic, the 
inhabitants of Chaco Canyon were using bone, seed, 
shale. and wood beads, all materials which were 
available in the local area. By Basketmaker III, there 
were settled villagers living in Chaco Canyon. Like 
their counterparts in other areas of the Anasazi 
world, they had access to turquoise and shell which 
bad to be imported from long distances as far as the 
Gulf of California. The number of ornaments did not 
vary much from those found in other Anasazi sites; 
unfortunately, we have no available data on Chacoan 
burials from this period to compare with tbe 
abundance of ornaments found with burials during 
Basketmaker II and Basketmaker m in siles in 
northeastern Arizona. 

A major change in the availability of trade 
goods occurs in the Early Bonito Phase (A.D. 920 to 
1020), when the first turquoise workshop areas are 
defined. Greater numbers of and better made 
ornaments of all types, in addition to the use of 
turquoise for offerings, are evident between A.D. 
1020 and 1120 in Cbaco Canyon, altbough offerings 
may have been placed in great kivas as early as the 
A.D.500s. Workshop areas have been identified in 
Cbaco Canyon sites throughout tbe entire Bonito 
Period. Ornaments continue to be found in small 
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sites in Chaco Canyon throughout the Mesa Verdea.n 
Phase; however, the limited data do DOt provide more 
than basic information. 

EAamination of grave goods found with Cbaco 
Canyon burials, as well as the areas where burials 
were placed, led Akins (Akins 1986; Akins and 
Schelberg 1984) to conclude that status differentiation 
did occur during the Bonito Phase. Besides dividing 
tbe burial population into at least two major slrata, 
Akins (1986; Akins and Schelberg 1984) suggested 
that the superordinate group consisted of two ranking 
lineages based on discriminant analysis of cranial 
measurements and the presence of two burial clusters 
in Pueblo Bonito (the north versus the west rooms). 

Comparisons of data from excavated outlying 
Early Bonito Phase Chacoan structures suggests that 
in the Early Bonito Phase, the only outlier with any 
quantity of ornaments is the Andrews site. located to 
the south Deat Prewitt. Judge (personal communi­
cation, 1980) noled considerable amounts of turquoise 
on the surface of San Mateo Ruin, another Chacoan 
structure in the same area. Two small siles also had 
larger than usual amounts of jewelry, one witb a 
buriaL By the Late Bonito Phase, only Salmon and 
Aztec Ruins, located to the north, have indications of 
ornamental wealth. The smatl house at Dominguez 
also had one burial with an unusual amount of 
jewelry. 

During the thirteenth century, sites with a "San 
Juan/Mesa Verde~ occupation exhibit larger amounts 
of ornamental items. These include Aztec West Ruin 
(the largest outlier with the greatest amount), Salmon 
Ruin, and Guadalupe Ruin . No definite workshops 
have been identified during this period, but Morris 
(1928) did note some debris in several rooms at 
Aztec West. 

Whether or not an incipient stratified society 
existed among the Anasazi during the Lale Bonito and 
"San Juan/Mesa Verde" periods cannot be determined 
at present. The limited review of the data from 
outliers presented above suggests that there may be 
some validity to this idea. A more detailed study, 
however, must be undertaken to evaluate tllis 
hypothesis. 

Based on the available evidence, it is inferred 
that Chaco Canyon was a center for production and 
consumption of turquoise, particularly between A.D. 

920 and 1120. The evidence from the A.D. 1120 to 
1220 period is difficu1t to evaluate due to the lack of 
light control of data and provenience locations at 
many sites. By the thirteenth century, however, a 
shift from Chaco Canyon to the San Juan River may 
have occurred. At both Salmon and Aztec, a larger 
number of ornaments were recovered during the latest 
occupations. Although this may be partly due to 
reuse of earlier roolJ1S (thus removal of data), it may 
also indicate a shift in location for the higher status 
individuals who provided the leadership necessary to 
keep the far-flung Anasazi world in operation. Data 
from Guadalupe also indicate more ornaments from 
the thirteenth century occupation of that outlier. 
Because this examination did not encompass the 
entire Anasazi data base in detail, no definitive 
statements can be made. Data from the ornament 
study 8Ce1J1S to follow a similar shift in association 
from the south in the A.D. 900s to the north in the 
A.D. l100s, as does evidence from studies of 
ceramics (ToU et al. 1980) and lithics (Cameron and 
Sappington 1984). 

• 

The data from the Aztec complex, especially • 
Aztec West Ruin, indicate that the leadership of this 
Anasazi system may bave relocated after A.D. 1100. 
1be data from ceramic evidence, chipped stone, and 
the architecture all show some corningling of Chaco 
traits in the northem part of the San Juan Basin 
through the Bonito Phase. In Chaco Canyon, there 
seems to be an increased interaction with sites in the 
San Juan River Valley area during the Late Bonito 
Phase; the outliers with a Mesa Verde late occupation 
are numerous and perhaps, as McKenna (1991) 
suggests, there is a shift in centrality for the Anasan 
system. 

Several other inferences about social 
organization can be evaluated. Data from various 
sites excavated by the Chaco Project shed additional 
light on some of Judd's (1954) observations. 

With regard to source materials, the Chaco 
Anasazi did use both local materials as well as those 
imported from long distances. Akins (1986; Akins 
and Scbelberg 1981, 1984) points out, however, tbat 
tbe use of great quantities of turquoise and marine 
sbell tends to be limited to society's upper strata. 
Although a few pieces of turquoise or shell are found 
with inhabitants of village sites, the great volume of 
imported material was recovered from Pueblo Bonito, • 
where the best prepared. burial chambers were 
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located. Black shale and calcite beads, both available 
from closer sources, were found with villagers, 
particularly the female from 29SJ 1360. 

Judd (1954) noted a great number of imported 
Chama echinata shells in the Late Bonito rooms. 
Data on the introduction of shell species at excavated 
sites confirms an increase in the number and types of 
shell after A.D. 920. particularly around A.D. 1000 
to 1050. 

Based on the analysis of materials, especially 
discoid calcite and shell beads, I am not confident 
that material types have always been correctly 
identified in the literature (Mathien 1984a, 19918) . 
A reexamination of old collections is necessary to 
clarify this problem. 

Judd (1954:86-87) noted most mineral beads 
were discoid. The data in this study are in agreement 
with his observations. Regarding the process of bead 
manufacture, the only major point that can be added 
to Judd's observations is the 1001 for drilling. AI 
29SJ 628, 29S1 626, and 29SJ 392, the presence of 
small chalcedonic silicified wood (#1140) drills, as 
well as turquoise debris, abraders, and porcupine 
quills in Other Pit 1 of the Plaza at 29SJ 629 , 
indicates that these drills may have been used to 
perforate the larger beads. This does not seem likely 
for the smaller bead .. , however , because the drill tips 
were too large and conical. 

Olivella shells were most often ground only at 
the tip, and only a few sauceNhaped shells were 
recovered. Bilobed or figure-eigbt beads were rare, 
as Judd noted. Bone was used only for tubular beads 
and rings. 

Most workshops for turquoise ornaments were 
identified during the Chaco Project. The description 
of material al Bc 51 (Vivian 1970), however , may 
indicate other materials were being processed in 
Cbaco Canyon. probably in the Late Bonito Phase. 
Because a workshop for argillite was identified at 
Shumway Pueblo in the A.D. 1200s (Swift 1980), a 
change in materials produced may have occurred. 

Turquoise does seem to be the most valued 
material type. Frisbie's comments (personal 
communication, 1984) indicate that turquoise has a 
special religious significance among the Zuni today. 
Judd's observations that the poorer quality turquoise 
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and scraps were saved and placed as offerings in 
kivas was upheld by the data from 29SJ 423 . where 
the Basketmaker HI great kiva and the Pueblo ill 
shrine contained turquoise offerings. 

Eltplanations for the rise and fall of the Chaco 
Phenomena have been a topic of investigation for 
several decades (e.g., Irwin·WilIiams 1983; Irwin· 
Williams and Shelley 1980; Judge 1979; 1989, 1991; 
Kelley and Kelly 1975; Schelberg 1982; Sebastian 
1988; Vivian 1970); how the system operated is still 
under investigation. Based on the gtudy of ornaments 
and minerals, I believe there is a difference among 
the various Anasazi groups during the Bonito Pbase. 
One possible explanation considers Chaco's location 
in the middle of the San Juan Basin as an oasis in the 
desert. When population had grown sufficiently to 
use all the decent agricultural lands in that area, the 
fanning area became circumscribed . As some 
families must have relied on others for food 
resources, incipient social stratification resulted. On 
the perimeters of the basin, however , there was more 
room for eltpansion and less need at an early date for 
dependence on neighbors to provide basic necessitieg. 
Hunting and gathering in nearby mountains or 
mobility strategies may have remained options for a 
longer time. Thus, the early rise of large structures 
or greathouses, mainly in Chaco Canyon, and the use 
of turquoise, copper bells and macaws to mark the 
differences among people within the local area, may 
be the result of using dependent groups for 
construction and as specialized traders who could 
assist leaders in procurement of unusual or difficult 
to obtain objects. The possibility of a big man 
trading system, much like that described by the kula 
ring, has been eltplored elsewhere (Mathien 1992c). 
In the proposed system, turquoise became a special 
symbol for the Chacoan leaders, but not necessarily 
for leaders in all other communities. 

In summary , it is inferred that some of the 
Pueblo traditions ethnographically observed may have 
bad their beginning during the Basketmaker lIJ Phase 
and the Bonito Phase, when a stratified society was 
able to obtain turquoise in great numbers from long 
distances and made use of it in ceremonies as well as 
for ornaments. 
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Chapter Eleven 

Inferences from the Data 

Frances Joan Mathien 

The goal of this chapter is to bring together 
some of the information generated by the analyses of 
artifacts recovered during the Cbaco Project and to 
use these data to gain a better understanding of the 
prehistoric Cbacoan people through time. A Dumber 
of questions were raised about Cbaco Canyon as a 
culture center and the level of social complexity of 
the Chaco Phenomenon. Despite problems with how 
tbe samples were derived, questions about termin· 
ology. multiple uses of artifact types, incomplete 
understanding of site formation processes and later 
site disturbances, and lack of primary contexts in 
which some artifacts were found, a number of ideas 
can be explored. An these issues raise questions for 
additional investigations. 

Review 

Because some artifact types, such as ceramics, 
cbipped stone tools, and ornaments bave received 
much attention in the past, typologies. which had 
been establisbed previously, are now refined 
intermittently. Those who worked with these artifact 
types tended to address questions about tbe 
complexity of the society as evidenced by trade, craft 
specialization, and differences in consumption 
patterns between greathouse and small~bouse sites. 
The analysts who examined the ground stone artifacts 
were more concerned with basic typological 
problems. e.g., Wills' efforts to determine if there 
were several classes of bammerstones and how they 
differed. All analysts addressed procurement sources 
and changes in material types through time, but often 
the numbers of artifacts were few, making discussion 
of source determination and imports more difficult. 
This review will draw on information from the 
appropriate chapters and other studies. The topics 

selocted include imports, material types and 
functions, tool kits, craft specialization, and 
differences in distribution and consumption between 
greathouse and small~house sites. 

Imports 

That the inhabitants of Cbaco Canyon always 
bad access to imported goods was demonstrated for 
all classes of artifacts evaluated in this volume. 
Definitions of boundaries for local, regional, and 
long-distance imports, bowever, were not tbe same. 
There was general agreement that the San Juan Basin 
was the regional boundary, but the distances 
considered to be within local availability differ 
somewhat (S km, 10 km radii from the canyon). 
Interaction with other areas outside the region, such 
as the Kayenta, Little Colorado, and Mogollon were 
documented. Also noted were the many fluctuations 
in the source areas and relative percentages of goods 
through time. 

Toll's evaluation of the ceramic data indicates 
that a large number of ceramics were brought ioto 
Chaco Canyon from several directions, beginning in 
Basketmaker III and continuing through Pueblo Ul 
(Tables 2.S8 and 2.61); imports reached SO percent 
overall for the sites combined during one period 
(A.D. 1100 to 1200). The highest percentages of 
redwares, graywares, and whitewares, however, do 
not come from the same source areas at the same 
time. For example, between A.D. 920 and 1100, 
approximately 80 percent of the redwares are from 
the San Juan area, while trachyte-tempered ceramics 
from the Chuska Mountains appear more frequently 
as graywares from A.D. 1040 to 1100 and 
whitewares appear between A.D. 1100 and 1200. 
After A.D. 1100, there is an increase in the San Juan 



1222 Chaco Artifacts 

tempers in the graywares and whitewares. Such 
shifts are not unique to Cbaco Canyon; BJinmao and 
Wilson ( 1992) demonstrate a complex pattern in 
several localities (Kayenta, Cbuska, Chaco, Northern 
San Juan and Upper San Juan subdivisions) of the 
northem Anasazi area. 

Toll does see an increase in the number of 
imports in Chaco Canyon through time, leading up 10 
the peak between A.D. 1100 and 1200, with a slight 
decrease thereafter. There is a tendency for a greater 
proportion of the exotics to come from the south 
prior to A,D. 1040, from the Chuska area during the 
Classic Bonito Phase, and from the San Juan area 
laler on. Even thougb tbe Chuskan ceramics 
dominate the assemblages during the Classic Bonito 
Period. half of the imports are not from this area. 
As Toll concludes, this is a dynamic, complex 
system. 

Chipped stone tends to be local , but imported 
maleriaJs were used during aU periods. Imports were 
generally less tban 10 percent of the specimens 
recovered prior to A.D. 1020, but around 30 percent 
between A.D. 1020 and 1220. Most of the exotic 
materials were finished tools. After A.D. 900, the 
imported materials indicate that exotics came 
primarily from the west or northwest as finished tools 
from A.D. 1020 to 1120; from A. D. 1120 to 1220, 
however, bulk materials were more common and 
came from the east (Jemez Mountains). 
Proportionately, these exotics are found in higher 
percentages in the greathouses after A.D. 1020. 

Generally, ground stone tools were fashioned 
from locally available materials. Several of the 
ana]ysts questioned whether shifts in numbers of 
imported materials were due to depletion of sources, 
function, or areas where particular activities were 
carried oul. Based on a review of the data, sources 
of materials were not limited by their abundance; 
shifls in use of imported goods were related to 
changes in lasks, materials used, or the organization 
of work groups. 

Akins' examination of abraders (Table 5.153) 
indicates that sandstone was the preferred materia] 
(1 ,868 or 84.3 percent), with quartzite (29 1 or 13. 14 
percent) being the second choice. The remaining 
nine material types made up about 2.3 percent. Yet 
when one examines the functions of tools, the 
quartzite and other cobble materials are usually used 

as polishers (282 of 340 or 82.9 percent of all 
polishers were quartzite); only 12 (3 .5 percent) were 
sandstone. For active, passive, and grooved 
abraders, as well as anvils, the choice of materials 
was reversed (Table 11 . 1). 

Wills noted that approximately 75 percent of the 
hammetstones were made from local petrified wood; 
oo1y 25 percent were imports and the materials varied 
considerably, with quartzite being the most frequent 
import. Chert percentages increased until Pueblo I, 
when it tapered off, as did dark wood. The largest 
diversity in cherts occurred in the A.D. 1000s. 

The sample for axes and mauls is more limited 
than BreternilZ would have liked, but by combining 
information on sites excavated by the Chaco Project 
with that from other excavated Chaco sites, he 
suggests that there was an increase in the number of 
imported cobbles through time. Thus, source 
availability would not be an explanation for the 
cbange in numbers of cobbles noted by Akins and 

• 

Wills (as Wills anticipated). Windes (1987:295) 
reviewed a different database for axes during his • 
analysis of Pueblo Alia and indicates that axes were 
rare until after A.D. 1100; he postulates that they 
may have been brought into Chaco Canyon by people 
from the San Juan region and used. in the remodeling 
of existing sites or in the construction of new small 
sites. 

Cameron reports that manos were generally 
made of local materials (all but 5 of 1,244 analyzed 
were sandstone; 0.2 percent were quartzite). Local 
sandstone was also the material of choice for melates 
analyzed by Schelberg. 

With regard to jewelry, the presence of 
freshwater shell and malachite during Basketmaker II 
indicate the early availability of resources from the 
San Juan Basin. Other imported materials, par· 
ticwarly turquoise and marine shells from the Gulf of 
California, were available by Basketmaker ill; marine 
shells from the Pacific Coast appeared shortly 
thereafter (Basketmaker m·Pueblo I transition). The 
turquoise and shell numbers increase dI1lmatically 
afler A.D. 900 and new species of sbell appear, 
especially in the late A.D. 900s to early WOOs. 
Copper bells and macaws indicate establishment of 
trade networks that encompassed northern Mexico 
and were in place during the mid A.D. WOOs • 
(Matmen 1992b). 
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Table 11. 1. Materials used for abraders and anvils at Chaco sites. 

S.odliloDC Quartzite 00", 
Typ. Toul No. ~ No. ~ No. ~ 

A11.~live 1,014 1,007 09.3 3 0,3 4 0,' 
All pllaivc' '" 229 43.0 II 2,1 

Grooved 47 46 97.8 2 2 .1 
Anvil • 281 '" 97.8 , 2,1 

• Total. for passive .bradel'J did not agree wil.h IIbles and percenlajlCI. 

In summary, understanding the role of 
importation and exchange networks that brought 
many and diverse goods ioto Chaco Canyon is not a 
simple task. The people made choices about what 
materials were best fOf specific goals and tasks, and 
they used the local sandstooe for many purposes. 
Jewelry items of various materials indicate 
differential use, with disposition of those made fro m 
imported turquoise and shell being somewhat 
restricted (Akins 1986; Mathien 1992a). 

Material Types and Functions 

As Akins indicates. materia] type has much 10 
do with sbape and function of the various types of 
abraders. Althougb many of the tools were 
multifunctional, she associated cobbles with the 
earlier sites (Basketmaker III through Early Pueblo 
U). During Pueblo U, active abraders possibly 
replaced polishers, or perhaps with the use of 
masonry rather than mud wall structures, cobbles 
were in less demand because 1) different tools would 
be needed, 2) imports would be hard to get, or 3) the 
quarrying activities for all stones made it easier to 
obtain a bard local material. Comparisons of data 
from Pueblo Alto and several small sites (Akins 
1987) again indicated that there were fewer polishers 
in late sites versus an increased number of abraders. 
Pueblo Allo and 29SJ 629 had fewer abraders and 
polisbers than expected; yet lapidary abraders were 
numerous at Pueblo Aha. These are usually 
associated with jewelry-making, but active lapidary 
abraders were probably more cbaracteristic of small 
Pueblo II sites than Pueblo Alto (Akins 1987-see 
also discussion of jewelry-making tool kits below). 

Wills also notes decreased use of quartzite and 
increased use of petrified wood for hammerstones 
through time. He evaluated the po5I>-ibilities that form 
or source depletion were causal factors, but ruled 
tbem out. Like Akins, he assigned tbe reason for 

differences in materials to a change in tbe function of 
hammerstones. Because his study was limited, Wills 
was unable to test propositions, but he did suggest 
several points to ponder. Among them was the role 
of quartzite versus petrified wood bammerstones in 
chipped stone tool manufacture. He thougbt that 
quartzite, being denser, could have been better suited 
for flint working using hard hammer percussion, 
especially on chert or chalcedonic materials. In tum, 
petrified wood would have been used in later stages 
of manufacture when more precise percussion control 
was needed. Thus, if more bulk reduction was taking 
place at source areas and blanks were more often 
imported at later dates, with final tool production 
taking place in the canyon, this could be a viable 
hypothesis. 

Cameron indicates that tbere is a shift in how 
exotic chipped stone materials are brought into Chaco 
Canyon around A.D. 900. In the earlier periods, the 
low ratios of tools to debitage indicated that most 
exotic material was brought in as finished tools. 
From A. D. 1020 to 1120, the ratio is much higher 
and it decreases sligbtly from A.D. 1I20 to 1320, 
indicating it was brought in as raw material or cores. 
Even here, however, there are differences by material 
types with most Morrison Formation materials 
coming in as finished tools between A.D . 1020 to 
1120; the obsidians from the Jemez were acquired in 
bulk from A.D. 1120 to 1220. 

One site specific instance where the data are 
carefully evaluated is seen at a small site, 29SJ 1360. 
McKenna (1984:248) discusses the use of petrified 
wood for later stages of chipped stone tool 
production. He found a decrease in reduction of 
larger cores through time and he comments thai 
petrified wood hammerstones were probably used 
more extensively on massive objects and suggests that 
they were a general-use item rather than a task­
specific tool. 
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In his report on Pueblo Alto, Windes (1987) 
associates the splintery petrified wood hammerstones 
with sharpening of grinding stones; hammer­
stone/abraders were liDlced to construction. 
Differences in material types were linked to motor 
habits and possibly types of veneer on which these 
tools were used. Again, tbe highest frequency of 
splintery petrified wood found among the chipped 
stones is documented for A.D. 1020 to 1120 (Table 
3.5), the period when the greatest amount of 
greathouse construction took place (Lekson 1984:266-
167. Figure 5.2). This building boom in the large 
sites, however, contrasts with data from small-bouse 
sites. where it is possible that there was a hiatus in 
building during the period from the A.D. 1040s to 
the early 1I00s (Truell 1986:143-144). Truell 
(1986: 144) notes that we do not have a good 
explanation for this difference; she postulates that 
inhabitants of small sites may have worked at the 
greathouses and spent much of their time there. 

Bretemitz' study of aAes and mauls included 
several suggestions that pertain to material types and 
functions. The sample from the Chaco Project 
indicates that the harder materials were preferred for 
axes (10 percent) but not necessarily for mauls (only 
34 percent). He noted that the earlier sites 
(Basketmaker III through Pueblo 1) bad fewer stone 
axes and that all but two from 29SJ 628 were made 
from locally available sandstones. By Pueblo n, Dot 
onJy was there an increase in the number of axes, but 
there was also a greater diversity of material types. 
In Pueblo III. tbe numbers decreased and all were 
made from cobbles, probably obtained from the San 
Juan River Valley . Bretemitz postulated a link 
between this pattern and the procurement of timber 
for both building construction and fires. If local 
wood sources were being depleted during Pueblo n. 
when above-ground construction of greathouse and 
small sites began, timber import would have been 
necessary. Possibly, material used to make axes for 
felling timber were picked up and shaped closer to 
the timber source, thus an increase in imported 
cobble axes relating to the northern sources. 
Bretemitz also indicates that the number of axes at 
Aztec and in the Mesa Verde area are proportionally 
greater than those in the canyon. In addition to their 
use in construction and the correlation between tree 
resources and number of axes, Windes (1987) also 
considers a possible ritual significance as well, with 
axes considered to be valuable items. This inter­
pretation is based on ethnographic comparisons and 

is a topic that could use further evaluation. 

In ber study of manos, Cameron documents that 
26 were one-hand or ovoid in shape. Of these, five 
were quartzite; only one other quartzite mana was 
analyzed, which indicates that quartzite was selected 
predominantly for one-handed manos and sandstone 
for two-handed manos. Assuming that one-handed 
manos were used in basin metates to grind wild plant 
seeds, tbese should have appeared primarily in 
Archaic and Basketmaker sites. Cameron indicates 
that the highest relative frequency of one-handed 
manos occurs in the period A.D. 500 to 600 (fable 
8.7); yet, about half were recovered from pro­
vienences dating prior to A.D. 920 and half from 
later layers (fables 8.7 and 8.8). Thus, continued 
use is predicted for wild plant resources, a fact 
substantiated through palynological and macro­
botanical analyses (Cully 1985; M. Toll 1985). In 
her summary of the characteristic changes in amounts 
of com and wild plant foods utilized through time, 
M . Tatl (1985:266-268) notes temporal shifts that 
may be related to different adaptations or enviroo-

• 

mental change. Although wild plants are present at • 
all times, they are present in high numbers when 
compared to the amount and types of com remains 
during the A.D. JOOOs but decrease around A.D. 
lIOO. Fluctuations are also evident at other Chaco 
related sites in the San Juan Basin (M. Toll 
1985:Tahle 5. 11). 

Cameron suggests that rectangular-to-squarish 
two-banded manos were probably used until wear 
effected new shapes- multifaceted or wedged-prior 
to their discard. Data from 29SJ 1360 (McKenna 
1984:257) support this hypothesis. Windes (1987: 
339, 1993a) also considered the two mana sizes to be 
related to function, food versus non-food and type of 
vegetal material. By the A.D. 1100s, the small 
grinding surface may be associated with the use of 
more wild plant seeds, an idea explored by Schelberg 
in his discussion of metates. 

Although Cameron suggests that the shapes of 
the manos change with their use and wear, she also 
notes that around A.D. 920 a change from wedge­
shaped to beveled or triangular-shaped manos 
occurred. She suggests that a new grinding stroke 
was developed, possibly related to the use of enclosed 
trough metates in communal bins. In Chaco, it was 
not associated with the use of slab metates, as • 
suggested by Bartlett (1933:18-19); the majority of 
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the beveled and triangular manos in Chaco had canted 
ends of the same average length as the trough 
metates. 

Schelberg's data 00 metates further supports the 
use of trough metates througbout the Chaco 
Phenomenon. Unlike Bartlett (1933) and others. 
Scbelberg does not visualize a pan-Anasazi change 
from trough to slab metales during the Pueblo II 
period. He questions whether this change that was 
noted especially for sites in Arizona may have been 
due to efficiency Of to changes in the types of com 
being ground. Flint corns are harder than flour 
corns; the types of metates needed to contain the 
pulverized grains could have been different. A1so, 
utilizatioo of space within sites may have affected the 
types of metates employed in grinding tasks. Bartlett 
(1933) did suggest that a pennanent location for 
grinding bins and creation of specific grinding areas 
affected roctate morphology, but the increased 
efficiency hypothesis seems to have dominated the 
literature for the past several decades. 

In addition to com, other items would have 
been ground on metates. Among them are clay for 
pottery, pigments for paints, pollen for ceremonies, 
and plants and herbs for medicinal purposes. Perhaps 
these different materials would have affected the sizes 
and shapes of metates and not just manos, as 
suggested by Cameron (see above). 

Windes (1987) takes a slightly different but 
similar approach to the explanation of cbange. The 
shift from portahle to enclosed metates and back 
again may be related to social organization, 
subsistence, or permanent site use. Although 
seasonal use versus permanent use of a site may 
condition the type of grinding facilities, Windes 
preferred to correlate tbe change in metates with a 
change in the use of space, patterns of trasb disposal, 
and changes in subsistence. Climatic change in the 
late A.D. 1000s and early 11005 is correlated with 
the presence of smaller com cobs and use of more 
economic grasses at Pueblo Alto. If there were an 
increase in wild foods, along with increased use of 
com, mealing bins may have been used to grind more 
foodstuffs and thinner metates were possibly utilized. 
According to Windes, once fewer grasses were 
needed, mealing bins would disappear in Chaco 
Canyon and thicker metates would reappear. 

• On the non-utilitarian level, turquoise and shell , 
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as well as jewelry items, were used as offerings as 
early as Basketmaker III (e.g., offerings in the great 
kiva at 29SJ 423). These two materials were the 
only long-distance imports of the time. They 
continued to have a somewhat restricted use 
throughout Chaco prehistory, e.g., \l\f:ith burials in the 
A.D. 900s at Pueblo Bonito versus a shale necklace 
with Burial at 29SJ 1360 (Akins 1986), which 
suggests a contrast between groups of people living 
in small sites and greathouses (see Distribution and 
Consumption) . 

Of interest is how much evidence there is for 
reuse of artifacts. Several sherds had been made into 
pendanl~. Debris from jewelry-making or poorer 
quality turquoise objects, some of which were not 
completed, were placed as offerings in kivas. This 
type of behavior would be expected by people who 
had imported objects or materials from a long 
distance and probably at considerable cost (no matter 
how cost is calculated). 

In particular, most of the ground stone tools 
have been reused for multiple purposes. For 
example, Truell (1992: 165) noted the paucity of 
metates at 29$1 627; she recovered many of these 
items in the masonry walls at 29SJ 633 , another 
small-bouse site located nearby (MalhieD 1991). 
Akins pointed to recycling in her evaluation of 
abraders. Breternitz noles that some 81\es from 29SJ 
627 were also used hammerstones. 

The numerous imports suggest a~essibility to 
high numbers of these goods; yet tbe reuse of locally 
available materials suggest frugality or conservative 
behavior. The implications for behavior of locaJ 
populations needs to be explored, especially as this 
bears upon interpretation of social complexity. 

ToolKits 

Based on the data from these analyses, several 
types of tool kits can be described. 

Pueblo Con')truction 

The tools used in building structures vary, 
depending on the task undertaken during a particular 
stage of construction. Stone axes, generally made 
from locally available sandstone during the 
Basketmaker ffi-Pueblo I period, were probably used 
for tree-felling. The species of wood used to build 
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early pitstruclures (IocaUy available pinyon and 
juniper) were different from those found in later 
greatbouses; smaller logs were procured. During 
Puebio II and Pueblo m. when longer and thicker 
logs of ponderosa pine were used in the greathouses 
(Dean 1992:39-40), the proportion of harder imported 
cobbles, probably obtained from the San Juan River 
valley increased, and fewer sandstone axes were 
u.scd . By Pueblo rn, none of the softer stones were 
in use. 

Large polishing stones, analyzed as abraders, 
were described by Akins and attributed to wall 
construction and maintenance activities. Windes 
(1987:296-299) puts hafted hammers and picks in this 
category, as well as hammerslone/ahraders made of 
silicified wood up until the early A.D. 1000s, and 
sandstone thereafter (Windes 1987:308-321). Most 
hafted hammerstones/abraders found in construction 
debris at Pueblo Alto were a hard gray indurated 
sandstone (Windes 1987:296). 

Ceramic Manufacture 

Clays for body and slip, polishers and scrapers, 
paint substances, and firing areas are needed to make 
pottery. Akins discussed a number of polishers; 
smaller pot poli shers were attributed 10 the pottery~ 
making tool kit. This was the amy artifact Iype 
found in any abundance during the analyses of 
materials from trus project. Toll (Table 2.67) 
indicates other sites where several of the expected 
artifacts were found. 

Chipped Stone Tool Manufacture and 
Maintenance 

Wills suggested that quartzite hammerstones, 
probably used for bard hammer percussion in the 
initial stages of production, and petrified wood, used 
for more precise percussion control during later 
stages of manufacture. were part of the chipped stone 
tool manufacturing tool kit. As noted above, these 
items may have had other uses as well . Akins 
differentiated grooved abraders, often described 9..<; 

shaft sharpeners and point sharpeners. No other tools 
were found that would be attributed to this tool kit. 

Food Grinding and Preparation 

In addition to manos and metates thai are used 
for food grinding and preparation, several other 

artifact types can be associated with these tasks. As 
Scbelberg points out, Lange (1959:117) observed 
hammerstones were used al Cochiti Pueblo for 
sharpening grinding stones before use, especially 
manos. They were used to peck the metates on a 
somewhat regular basis. The manolike abr'dders and 
the cornbreaker abraders described by Akins are also 
part of this tool kit. 

McKenna (1984:271) describes the com breakers 
at 29SJ 1360 as hard active abraders that have 
extensive ahr'dsion on all sides and battered poles; 
extensive use of appropriately sbaped unmodified 
stones or old manes would contribute to the shape of 
the pestle. These tools could bave acted as both 
hammerstones and grinders, similar to a biscuit or 
one-band mana. Woodbury (1954:89-90) suggested 
these cylindrical hammerstones were primarily used 
in food processing. 

Windes (1993a) included manos, metales, 
hammerstones, some abraders, corn crushers, and 
choppers in his description of grinding tool kits at 
29SJ 629. 

Pigment Grinding and Preparation 

Akins was able to differentiate several types of 
abrading stones used to grind pigments. These 
included stones abraded for their pigment (described 
as paint stones in several reports, e.g. , 29SJ 
627-Truell 1992), paint grinders, paint mortars, and 
tb.ree types of palettes (undifferentiated, raised 
border, and incidental). There was often evidence of 
the pigments on these artifacts. Schelberg also 
indicates that metates would have been used for lhis 
purpose. 

Windes (1993a) suggests tbat there may be a 
correlation between the numerous red paint stones 
recovered , especially at 29SJ 628, with the use of a 
fugitive red paint on Basketmaker TIl-Pueblo J 
ceramics. He also postulates that around the A.D. 
9(X)s to 10005, if there were increased ceremonialism, 
the presence of more formal paint stones would be 
expected . Greater quantities of blue and green 
(azurite and malachite) were recovered at Pueblo 
Bonito, Chetro Ketl, Pueblo Alto, and the small sites 
(Table 10.3). The painted wood recovered from 
Cbetro Ketl (Vivian et al. 1978) indicates that 
numerous colors were used for decorating ceremonial 
items. 

• 

• 

• 
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.Iewelry~making 

One of the best described 1001 kits, based 00 
artifact associations, is for jewelry-making. Akins' 
information on active and passive lapidary abraders, 
especially their association with turquoise debris 
(Mathien 1984), led her to associate these with 
jewelry-making activities. She noted that the files 
recovered from 29S1 629 were very similar to those 
reported for Pueblo Bonito (Judd 1954:123) and 
identified by the Zuni workmen as being a part of 
turquoise and other ornament-making tool kits. 
Schelberg recorded two metales that may have been 
reused as drill bases. One each was recovered from 
29SJ 627 and 29SJ 389. Cameron and Lekson 
describe the cbalcedonic silicified wood drills 
associated with this work. 

Prior to Pueblo II , Windes (1987) reiterates that 
lapidary abraders were rare. Because of the unusual 
amounts of turquoise debris and associated tools 
recovered at 29SJ 629 , Windes (1993a, I 993b) 
pursued the description of a jeweler'S tool kit. He 
established the presence of several subtypes of 
lapidary abraders based on weight. The heaviest 
abraders were intentionally shaped, approximately 22 
x 14 x 3 cm in size, and 1,325 g in weight. In 
addition to those recovered from the floor of Pithouse 
2 at 29SJ 629, similar large lapidary abraders are 
documented at 2951 1360 (Pitbouse floor), Room 326 
in Pueblo Bonito, and Room 23 at Pueblo del 
Arroyo-sites that Mathien (1984) indicated had 
sufficient turquoise debris and otber materials in 
various stages of manufacture to be considered places 
where jewelry was made. 1be three smaller subtypes 
of lapidary abraders were considered to be mor­
phologically indistinct. Windes also (lotes that some 
abraders bad groove sizes that correlated with the 
sizes of beads and pendants recovered at 29SJ 629. 
The four files from 29SJ 629 resemble those from 
Pueblo Bonito, Pueblo del Arroyo, and Bc 50. 
Windes includes the small drills of silicified wood 
(1140) that were recovered at several sites in Chaco 
Canyon (Cameron , Lekson, this volume). Windes 
also considers selenite as a possible rouge or abrasive 
that could be used to assist tbe drilling process. 

One problem for archeologists has always been 
the prehistoric drilling techniques. The silicified 
wood drills recovered at several Chaco sites are too 
large to make the small perforations in the tiny beads 
recovered from several sites (Mathien 1992a). Haury 
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(1931) addressed this topic, performed several 
experiments using cactus spines, and concluded they 
could have functioned as drills in such instances. 
These perishable materials have not been recovered 
during the Chaco Project. but Gillespie (1993) does 
comment on the presence of porcupine quills in OP 1 
at 2951 629, which was the sealed pit that contained 
turquoise debris, lapidary abraders and stone drills. 
In 1993, Rosalyn Renwick, a jeweler, suggested that 
beating cactus spines or porcupine quills, then 
burning a spot in the center of the small turquoise 
bead preforms may have aided in accurate placement 
of the drill by indenting tbe surface slightly prior to 
working the drill . She indicated that the difficulty of 
steadying any prehistoric drill, especially centering 
perforations on both sides when drilling small pieces, 
could be alleviated in this manner. Once tbe 
perforation is begun, drilling with the thinner spines 
or quills could be accomplished using sand as a 
rouge. 

Craft Specialization 

Overall, tbe data from the Chaco Project 
excavations do not support a high level of craft 
specialization, with one possible exception- j ewelry· 
making . There were possibly periods when some 
group activities allowed for task differentiation other 
than that which would normally oocur when variation 
in individual skills and group needs are considered. 

Food Preparation 

Milling areas were identified at 29SJ 1360 
(McKenna 1984:257), 29SJ 627 (Truell 1992), 29SJ 
629 (Windes 1993b), and 29$1 389 (Windes 1987). 
At 29SJ 1360, an extramural area east of Pithouse B, 
contained an L-sbaped wall witb clusters of manos 
and tbree cachemellt basins: McKenna inferred its 
use as an intermittent milling area because there were 
no in situ metates or bin walls. Formalized grinding 
areas were not yet developed (McKenna 1984:268) at 
the time that the area around Pithouse B at 29S1 1360 
was in use (early Pueblo II). 

Windes (1993a) indicates that some milling 
areas (29SJ 627, 29S1 1360, and 29SJ 389-Pueblo 
Alto) contained three bins, wh.ile those at 29SJ 629 
bad only two. He correlates several shifts, e .g., the 
decrease of chert and quartzitic hammerstones that 
indicate less flaked tool reduction using a hard 
bammerstone technique, with shifts in bWlting and the 
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increased importance of horticulture in the A.D. 
9008. 

Related to food production is the manufacture of 
grinding implements. In Chaco Canyon, sandstone is 
abundant and no locality for making these implements 
has been documented. Outside of the canyon, one 
metate preparation area bas been reported. Shelley 
(1983:93-97) indicates a concentration of metates (in 
various stages of manufacture and refurbishing), was 
recovered at Salmon Ruin in the late A.D. lOoos to 
early 11005 and may represent either part-lime or 
full-time production specialists. 

ChiRped, Stone Tool Manufacture and 
Maintenance 

Based on an examination of the higher numbers 
of the angular hammerstones (possibly used in 
shaping chipped slone tools) found in numerous 
proveniences (Table 6.13), there could bave been 
widespread chipping on floors of kivas. great kivas, 
pithouses, and rooms. Cameron (this volume), 
however, could not identify craft specialization. She 
and Lekson document the probabIility that several 
skilled flint knappers prepared the points that were 
recovered with some burials or caches. Some tool 
manufacturing may have taken place on the floor of 
the pitstrncture at 29SJ 423 during the A.D. 500 to 
600s and in Room 100 at 29SJ 389 (Pueblo 
Alto)(Cameron, this volume), but the evidence does 
not support craft specialization. 

Ceramic Production 

Toll's discussion of ceramic production indicates 
that he expects this to be a small-scale operation 
conducted by several families or work units 
throughout the Anasazi region, particularly in the 
Chuska area, wbere he thinks the beginnings of 
ceramic specialization are evident. Unfortunately. 
there were only limited data to indicate pottery­
making in Chaco Canyon (fable 2.67) and what little 
there is does not support major craft speciaLization 
within the canyon. 

Jewelry Production 

The data on passive and active lapidary abraders 
led Akins to make several inferences about craft 
specialization. The association with turquoise debris 
(fables 5.31 and 5.89) indicates tbatjewelry-making 

would have taken place at several sites; the number 
of lapidary stones, their size and evidence of use of 
tbose recovered from 29SJ 629 are probable 
indications that true craft specialiution did not occur 
until Pueblo II. People at six other sites may have 
made jewelry for occasional or personal use-an 
inference similar to Jernigan's (1978:p. 228), whose 
research on jewelry from the Anasazi, Hohokam, and 
Mogollon cultures indicated to him that there were 
few jewelry-making specialists. 

Several possible jewelry-making areas were 
suggested, based on evidence of turquoise debris and 
partially completed ornaments (Mathien 1984). More 
detailed analyses of the sites makes it possible to 
suggest differential labor investments at some of these 
sites, with only one at 29SJ 629 being a major craft 
production area. Other wel1-documented evidence is 
available at 29SJ 1360. The remaining data are 
sketchy (Mathien 1984). 

McKenna (1984) elaooratcs on two areas at site 

• 

29SJ 1360-the floor of Pithouse B and Plaza Area 5. 
Fortunately, Pithouse B artifacts remained intact. 
rather than having been carried off when the site was 
abandoned. This pitstructure had been a Ijving area 
in whicb five people were trapped and remained 
where they died. The roof remains were not 
removed until excavation by the Chaco Project staff, 
an unusual occurrence in Chacoan small site 
archeoJogy. Because of this, McKenna (1984:279) 
was able to indicate multiple uses for the structure. 
The bench was probably a multipurpose work area 
and also a temporary storage area. The floor 
contained sets of six lapidary abraders; one small and 
two large abraden> were leaning against the wall near 
Burial 2 (an adult female who had been asleep when 
asphyxiated), one large abr.tdcr was found against the 
north wall, and a small round one near the leg of 
Burial 2. There were also several other tools 
present. PIau Area 5 contained a soft tabular active 
abrader tbat had pitting from anvil use or possibly 
from bead drilling. 

Windes' (1993b) descriptions of 29SJ 629 are 
quite detailed. Thousands of pieces of turquoise 
debris and ornaments in various stages of 
manufacture were found in Pithouse 2, and in Other 
Pit I of the plaza. The amount of turquoise 
associated with driUs, abraders, and other possible 
jewelry-making tools are convincing evidence for. 
more labor investment than expected for one family 's 
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use. Judge (1989) and Windes (1993a) discuss the 
possibilities of turquoise jewelry-making by 
inhabitants of this site and others in Chaco Canyon as 
suppliers for a much larger market. Windes also 
suggests sites to the east of the park boundary 
participated in this occupation. but no excavations 
have been carried out. The amount of turquoise 
debris present at 2951 629 is unusual; thus, these 
inferences need verification. 

Outside of Cbaco Canyon. there is very little 
evidence for jewelry-making. The Basketmaker II 
site, Ignacio 7:2A (Morris and Burgh 1954:57), and 
the Twin Butte site in Petrified Forest (Wendorf 
1953: 138, 155) both have some evidence to suggest 
such work. Matt Schmader (1994) found a burial 
with considerable amounts of turquoise and several 
shells in various stages of manufacture at the 
Artificial Leg-Basket maker site in the Rio Grande 
area. Overall. there is very little pre-A.D. 900 
evidence for jewelry crafts people. 

One later possibility for large-scale jewelry-

• 

working is the Andrews site, where many pieces of 
turquoise in aU stages of manufacture were collected 
from the surface. Excavations have not been carried 
out; confinnation awaits more research. A small-
scale claystone jewelry production area has been 
described at Shumway Pueblo (Swift 1980). The 
material was locally available and the volume of work 
was probably limited-perhaps for local consumption 
only. 

The fme workmanship and small size of beads 
seen in a few pieces of turquoise from several 
sites-Pueblo Alto, dating ca. A.D. 1020 to 1120, 
Kin Nahasbas in tbe A.D. 9OOs, and Pueblo 
Bonito-are not unlike those seen in tbe early black 
beads of the Kayenta area (Guernsey and Kidder 
1921; Kidder and Guernsey 1919). The amount of 
time invested in making beads and pendants, 
however, suggests that this work was time 
consumptive (Mathien 1992a), but how many people 
worked for how long and whether this was a full-time 
specialization is still not certain. 

As suggested above, the overall lack of evidence 
for craft specialiZJltion does not preclude the 
possibility that some individuals or even families 
pnxluced items for trade to others in their community 

• 

or outside the locality. Those with talents or special 
work tasks may have been active in spare time or 
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part-time. Several such possibilities were identified. 
During my reading of these chapters, T noted that 
several investigators cited the unusual artifact 
contents of 29SJ 628. These include the unusual 
number of bone tools (Miles 1985), the unusual 
number of red paintstones (Windes 1993a), and the 
difference in axe materials (Breterrutz, Chapter 7). 
Windes (personal commurJcation, 1993), who is 
currently preparing data on the Basketmaker III and 
Pueblo 1 sites excavated by the Chaco Project, 
concurred that this site was different from others of 
its rime period in Chaco Canyon. He suggested that 
it fits a pattern fuund in the Zuni region. A complete 
settlement pattern study has not been carried out; the 
possibility thai different sites within an area had part­
time specialists needs to be investigated. 

Distribution and Consumption 
Greathouse versus Small-house Sites 

Severa1 investigators were concerned with the 
differences in consumption between inhabitants of 
small sites and the greathouses. To discern these 
differences, they attempted to estimate rates of 
consumption of several artifact types, using 
proveniences that are somewhat contemporaneous at 
Pueblo Alto (2951389) , 2951 627, ""d 29SJ 629. To 
do this, households, as determined by site excavators 
(Truell 1992; Windes 1987, 1993b), were used. 

Based on tbe artifacts recovered from 
construction trash, Toll (this volume) indicates that 
consumption of ceramics during the Gallup period 
was from eight-ta-ten times as great at large houses; 
yet other trash at the site does not show this 
difference. He cautioned about comparisons between 
sites that are not truly contemporaneous; the three 
sites most often compared are different in that the 
two smaller sites are slightly earlier than tbe 
greathouse. Chipped stone usage was estimated at 
0.9 kg/year for Pueblo Alto households versus 0.2 
kg/year for village households (Cameron, this 
volume). Again, contemporaneous occupations were 
assumed for comparative purposes. 

During the Classic Bonito Phase, mana 
consumption was three times greater at Pueblo Alto 
than at 29S1 629; Cameron inferred that the 
population at Pueblo Alto, therefore, is larger than 
would be indicated by architectural households, 
assummg that manos are domestic items. If, 
however, these were used to grind foodstuffs used 
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during scheduled communal feasts and not for year­
roWld activities. this difference may not be related to 
the permanent population at the sile. The question of 
seasonal use, therefore, warrants some attention. 

Because of the small samples, Cameron 
compared manos from a longer period using data 
from Pueblo Alto and Una Vida, plus 29SJ 627 and 
29SJ 629 for all periods after A.D. 920 (fable S.lO). 
For beveled manns only, there was a lower 
percentage at the small sites; triangular mana 
frequencies were similar for both the large and small 
sites. Cameron also indi~led a new grinding stroke 
was used at both types of sites and was associated 
with communal grinding bins. 

Akins (1985:395-402) found tbat mammalian 
body sizes were similar at both types of sites, but 
deer use increased earlier al large sites. The sheer 
numbers also indicate more faunal remains were 
recovered at Pueblo Alto than at tbe small house 
siles. She questioned whether the estimates of 
population and time of use were accurate. Cameron 
also asked if the time estimate was correct and 
concluded that it was probably so because the time 
span of 50 years is one of the best dated (Windes 
1987). 

Are the estimates of households correct? 
Lekson (1984) indicates that the number of rooms 
added to the large sites during the Classic Bonito 
Phase (A. D. 1050 to 1100) were generdlly not living 
or storage rooms. Based on their size and features, 
they must have had other functions. 

That there is a dichotomy between the two types 
of sites is likely. Even though aU sites in Chaco 
Canyon have more luxury goods than other 
contemporaneous sites in the San Juan Basin, there 
are differences within sites in the canyon. Exotic 
jewelry made from turquoise and shell appear in 
larger quantity in greatbouses; jewelry items made 
from local materials tend to be fOWld with inhabitants 
of smaller sites, as they are throughout tbe San Juan 
Basin. There were exceptions, but overall. this 
distribution seems representative. 11 is possible that 
there were restrictions on use of the more valuable 
imported goods that are partially religious or partly 
status related. Akins (1986) and Mathien (this 
volume) document the unusual numbers found mainly 
with burials, most of wbich were recovered from 
Pueblo Bonito (Judd 1954; Pepper 1909). There are 

more offerings in the kivas and great kivas at Pueblo 
Bonito, even though a few offerings were also 
recovered from small sites. 

These data suggest tbat there were differences 
between site inhabitants and the functions of small 
siles and greatbouses; Windes' (1987) data from 
Pueblo Alto indicate that there are also differences in 
stratigrapby between the trash middens at greathouses 
and small houses (TrueU 1986) and that many of the 
rooms in Pueblo Alto have functions not related to 
standard living house Wlits. Windes suggests some of 
tbese are road related; others may be for storage 
(Lekson 1984). 

In summary, there are some differences in 
consumption between small and large sites. Some 
may be due to temporal control, some to functions 
carried OUI at these structures, and others to Ihe rise 
of social complexity among the Anaszai. Pertinent to 
resolving tbese differences are the possibilities of 
seasonal use of some sites or areas w ithin the 
greatbouses, estimations of population density . tbe 

• 

amount of social complexity , and the role of Chaco • 
as a central place during the Classic Bonito Phase. 

Discu.<ision 

Tbe data in this volume contribute to our 
knowledge about Ibe prehistoric adaptation of the 
inhabitants of one canyon in the approximate center 
of the San Juan Basin from Basketmaker III 
adaptation to a sedentary agricultural life, through 
Pueblo ill when the canyon was abandoned. It is not 
my intention to discuss the Chaco system in great 
detail in this summary of Chaco artifact studies; this 
has been done in several other studies (Crown and 
Judge 1992; Doyel 1992; Wilcox 1993, among 
others). The search for explanation continues, as do 
the models and theories on buman bebavioral change 
througb time and the methods for study. The work 
will continue as future excavators find new pieces of 
tbe puzzle, but tbe complete picture may never be 
known (Doyel and Lekson 1992). Here I will toucb 
briefly on a few topics raised above. 

Seasonality 

The question of seasonal use of sites in Chaco 
Canyon was considered by several of the 
archeologists who worked on the Chaco Project. • 
Some of the data are useful for trying to examine the 
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possibility of seasonal use; Akins (1985) provides an 
eltample of the difficulties in interpretation. Using 
faunal remains as her database, Akins (1985:393-395) 
assumed that spring and summer would have been 
devoted to agricultural pursuits and the trapping of 
smaller animals, Artiodactyl bunting would occur in 
tbe fall season after the harvest. Communal hunts 
would take place after the pinyon harvest. Faunal 
remains should vary if sites were used seasonally. 
'The results of her evaluation suggested a change from 
predominant use of small animals (summer use 
pattern) in early Pueblo II to greater use of 
artiodactyls and larger mammals around A.D. 950 
(winter use pattern) and a later introduction of 
turkeys along with smaller mammals around tbe late 
lIDOs (summer use pattern). Akins ooted these 
temporal changes; the height of winter use correlates 
with the expansion of the Cbaco Phenomenon and 
may indicate greater scheduling rather than seasonal 
use of particular sites within the canyon. Data from 
some of the earlier small sites may indicate winter 
use, but the question still remains open. 

Population Estimates 

Akins (1985:404) estimates a popUlation tbat 
could be supported by rabbits and a primary 
artiodactyl would be 702 people within the park 
OOundaries, or 2,727 in a larger area (as far as 10 Ian 
distant from the canyon). This would be too few 
animals for even the conservative population 
estimates provided; therefore, she suggests that dried 
meats were imported from the surrounding region. 
Travel and interaction with other areas is documented 
from Basketmaker m on. Individual site estimates 
and the number of families versus occupation spans 
were overaJl low (Akins 1985:400(401). 

During the Chaco Project, Lekson (1988), 
Schelberg (1982), and Windes (1984, 1987) reviewed 
the estimates for the population of Chaco Canyon 
made by others (Drager 1976; Hayes 1981). They 
used different methods to arrive at the number of 
housebolds, etc., but they agreed tbat the larger 
numbers (ca. 5,000-6,000) that earlier studies 
suggested were not particularly viable. Unfortunately, 
aU of these studies suffer from our inability to know 
if the assumptions we make about tbe number of 
people per tmit measured are accurate or that our unit 
of living space is correct. These estimates are crucial 

• 
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to devising levels of socia-political complexity for the 
system and will probably be debated for years to 
come. 

Socio-political Complexity 

Lekson (1988). Mathien (l992b), Schelberg 
(1982), Sebastian (1988), Toll (1992). Vivian (1990) 
and Wilcox (1993) all focus on the understanding of 
social and political complexity within tbe Cbaco 
system. As Sebastian (1992) points out, however, 
the data used to support the ideas about how this 
system was organized are the same; it is the 
theoretical stance that differs when we argue from the 
archeological context. She suggests evaluations based 
on a systemic context; I concur with her. 

Scholars also question the definition of the 
region that bas been defined for the Chaco 
Phenomenon and the place of Chaco within the 
broader Anasazi culture area (Blinman and Wilson 
1992; Doyel and Lebon 1992: Toll, Blinman and 
Wilson 1992). McKenna's (1991) observation that 
late Mesa Verde pottery styles seem more like a 
continuum of a long-established tradition leads to tbe 
concept that these two cultural distinctions (Cbaco 
and Mesa Verde) may, in fact, be one major 
adaptation; another idea echoed by Sebastian (1992). 

In summary, the National Park Service Cbaco 
Project was the first major study to address Cbaco 
Canyon 's development within a broader framework 
than the individual site or the canyon itself, both from 
managerial and research perspectives. As the datll 
accumulated and reasons were sought to explain how 
it was patterned and why. many investigators pursued 
explanations that led to current questions: What is 
the place of Chaco Canyon within the larger area of 
tbe San Juan Basin? Did that role change through 
time? More important, I think, is how does all Ibis 
fit within Southwestern prehistory? What can we 
learn from this one example, taking into account the 
restrictions of a semi-arid environment and limited 
technology? Can we detcnnine how humans adapt 
and change as populations grow, how they perceive 
and deal with slight changes in the environment, and 
what new ideas develop that allow them to organize 
people within this space? Much research remains to 
be done; hopefully, the contrihutions in this volume 
will assist others in this que.<;t fOT knowledge . 
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1223. 1225, 1230, 1231 

Akins, Nancy J., and William 8. Gillespie, 882, 
1157. 1166, 1168, 1170 

Akins, Nancy J •• and John D. Schelberg, 208. 1176. 
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alabaster, 1140. 1143, 1147, 1151, 1155 
atbatite, 1140 
Albuquerque, New Mexico, 1123; riverine clay near, 

507 
Allan, W. C., 163 
Allison Member, 1l21, 1122, 1123 
alluvium, 622; chipped stone from, 543; clay froOt, 

117 
Ambler, J. Richard. 165 
American Museum of Natural History , 1149 
Anasari, the. as recognizable by ceramics, 209; as a 

social group, 211, and the place of Chaco 
Canyon for, 1231 ; tools specific to, 541, 564, 
691. 1023 

andesite, 1123, 1177 

Andrews Group/Sile, 95, 1191 
anklet, 1193 
hnodonta sp .• 1138 
anthills . 98. 1157, 1162,1163 
anthropomorphic figures, 263, 1I38, 1151, 1192 
anvils, 732. 758, 773. 834-41, 927 
Apacbe tears. 629 
aragonite, 1123, 1138, 1177, 1182, 1184. 1199 
Archaic period, and chipped stone, 661, 679, 685, 

691,698; and ground stone, 998, 1018; and 
ornaments, 1131. 1138-43. 1153; and Oshara­
Cochise differences, 1143 

architecture, 9. 1176; beams and wood for , 601 , 
993-94, and boards. 1193; decorated rock for, 
810; functions of rooms, 1230; isolated pit with 
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927; shrines, 887, 1163, 1166, 1168; stone 
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1225-26, and ground stone used in, 890, 999, 
1016, 1068, 1078-86 passim; tri-waIJ structures, 
1199 

argillite, 1120-22, 1150, 1152, 1162-63, 1191, 1199, 
1207 
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chipped stone from, 676; ground stone from, 
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from, 1123, 1130, 1141 , 1147, 1152, 1193 
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698; point sharpener. 812; shaping the blank, 
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arrow-shaft smoothers, 801; shaft shapers, 808 
artifacts, as index fossils, IOU; evidence for reuse 

of. 1225 
Artifacts of Pecos , The, Kidder, 977 
Artificial Leg site, 1155, 1229 
Ash, S. R., 628 
At/atl Cave, 1131. bead from, 1138; pictograph at, 
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Awatovi District, 1152 
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materials for, 990-93, 1222; reuse of. 980. 992 
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Aztec Black-on-Wbite, 392 
Aztec Ruins, 2; chipped stone at, 685, 687, 694; 
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796, and metates, 1082; ornaments at, liS), 
1192-99 
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Baltz. Elmer H" Sidney R. Ash. and Roger Y. 

Anderson. 76 
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barite, 1123 
Bartlett, Katherine, 1003, 1013-18, 1023·25, and 

mentioned, 998-1000, 1006, 1008 
Basketmaker period, 153, 206; ornaments, 1131, 

1140-50, 1193, 1204 
Basketmaker III (BM lII), ceramics for, 49, 129, 

156; chipped stone for, 665, 685, 687; ground 
stone for, 856, 887, 890, 909, 934, 
(axes/mauls) 988, 989, (hammerstones) 967, 
(manos/metates) 998, 1077; ornaments for, 
1204 

Basketmaker III-Pueblo J Whitewares, 123, 127 
Baugh, T. G .• and F. W. Nelson, 628 
Baugb, Timothy G., 1184 
Bc sites. mealing bins at, 1053; metate survey for, 

1077-80; tools at, 660 
Bc 26 (uyit Kin). 1042, 1077 
Bc SO. See Tseh So 
Be 51 . 3, 1037; arrow points at. 676. 679, and 

knives, 685; ground stone at, 763, 772, 792, 
796. 808, 823, 829. 1013, and meating bins, 
1053; metates at, 1078; ornaments at, 1151 ; 
worksbops at. 1170, 1207 

Bc 53 (Ignorance Hollow), 1078 
Be 58, milling tools at, 1053, 1079 
Be 59, milling tools at, 1053, 1079, 1103; workshop 

at, 1170 
Be 193 (Lizard House), 1079 
Bc 236, 3; ceramics at, 153, 161; ground stone at, 

823, (mauls), 991; milling tools aI, 1053, 1016, 
1042, 1079, 1083 

Be 288, ground stone aI, 1017 
Bc 362. 3; ceramics and chipped stone at, 602; 

mealing bins at, 1053; metates aI, 1026, and 
mentioned, 1030. 1033, 1037, 1040, 1056, 
1060, 1103; metate matches for, 1090 

beads, defining, 1131; bead blanks, 1131, 1142. 
1162, 1191; bilobedffigure-eigbt sbaped, 1152, 
1176, 1177, 1184, 1192; manufacturing of, 
573,596,691, 808, and biconical perforation, 
1141, 1142; materials used for, (generally) 
1120-22,1140,1153, 1155, 1170, 1176, 1192, 
1229; beads of alabaster, 1143, 1151, 
aragonite, 1138, bone. 1138-42, 1147, 1176, 
1177, 1184, 1193, 1198, 1204, calcite. 1147, 
calcium-carbonate, 1139, hematite, 1140, 
lignite, 1140, 1147, lt98, seed, 1138, 1140-42, 
1152, serpentine, 1140, shale, liS). 1155, 
shell, 1140-41 , 1147, 1152, 1155, IJ76, 1183, 
1192,1198, slate, 1141, tufa, 1140, turquoise. 
1147, 1176, 1182-84. 1191, 1193, 1198·99, 
walnut shell, 1193, wood, 1138, 1152; used in 
shrines. 1168. See also colors separately 

Beaglehole, Ernest, 208 
Beals, Ralph L., George W. Brainerd, and WalSOn 

Smith, 435 
Beaumont, E. C . • 77 
Bee Burrow, 151 
Bell. Robert E .• 679 
bells. Jl66, 1184, 1191 . 1199 
bell-shaped pits, 921 
Bennett. Elizabeth, 1203 
Bennett, M. Ann, 1 IO 
Bennett Gray. 218, 226 
Betancourt, Julio L.. and Thomas R. Van Devender, 

t62 
Bice. Ricbard A., 1183 
Bice, Richard A., and William M. Sundt, 1199 
Big Juniper House (Mesa Verde), 1020, 1085 
Binford, L. R., 951, 964 
binocular microscope, 74, 75. 79, 87, t02, 114 
bird bone, 1142, 1183. 1193, 1198 
bird· form vessel, duck pot, 69 
Bishop, Ronald L. , 1130. 1162 
Bis sa'ani Community, 2; ceramics at, 70, 384. and 

clay source near, 117; bammerstooes at. 964; 
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ornaments at, 1184 
black minerals, 1121, 1122, 1140, 1184, 1193, 1198 
Black Mesa area, 47, 127 
Black Mesa Black-on-Wbite, 286, 298. 306, 384. 

406,411 
black-on-red redware, defining, 416-33 
bladelet production, 698 
blades, 592. 659, 676 
Blagbrough. John W., 76, 101 
Blinman, Eric, 70, 71, 153, 200, 205, 206 
Blinman, Eric, and Clint Swink, 153 
Blinman, Eric, and C. Dean Wilson, 1222. 1231 
Bloomfield, New Mexico, 1139 
Blue Shale Corrugated, 245 
BlufT Black-on-Red. 416, 435 
Bobrowsky, Peter T. , and Bruce F. Ball, 37 
Bohrer, Vorsila, 385 
bone, beads of, 1138-41 , 1147, 1176, 1I77, 1184, 

1193, 1198, 1204; game piece of, 1153; inlay 
of, 1192. and backings , 1193; tinklers of, 927; 
tools of, 934, 1229; tubes of. 1142. 1149. 
1152. 1153,1176, 1177. 11 84; mentions. 1147, 
1153,1162. ll77, 1184. 1192, 1199 

Bonito Phase, 4, 10,601-602,856,882,977,991, 
1080, 1229-30; and ornaments, 1130, 1203. 
1205-7, Early, 1157-66, Classic, 1149, 1166-
68, Late , 1168-91 

Bordaz, 1., 951 
bowls, 49, 58; bow(.jar ratio, 164; exterior 

decorations on, 60, 156; import cbronology 
and, 135; redware, 416; temper for, 85; 
volumes of, 73-74; wbiteware diameters of, 59 

bracelets, t 147, 1151, 1152, 1155, 1170, 1176, 
1183, 1192, 1199; ank1et, 1193 

Bradley, Bruce A., 12,68, 385,541, 556, 603, 662. 
676,680,1177,1192 

Bradley, Zorro A. , 153, 772. 823, 991 , 1016, 1024, 
1079 

Bradley, Zorro A., and William Logan, 1 
Brand, Donald D .• 1121, 1123 
Brand, Donald D., Florence M. Hawley, Frank C. 

Hibben, Donovan Senter, et aI., 763, 772. 792, 
1078, 1150 

Brandt, Elizabeth A. , 214 
Brazos Uplift, 988, 991 
Bretemitz, Cory D., 12 
Bretemitz. Cory Dale, David E. Doyel, and Michael 

P. Marsball, 1184 
Bretemitz, David A. , 32, 119, 135,216, 
Bretemitz, David A., Arthur H. Rohn, and Elizabeth 
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A. Morris, 41 , 42, 127,205,226,254, 258, 
365,370. 377,392, 416 

Brew, 1. 0., 949 
Brimhall Black-on-White, 313, 402, 411 
Brisbin, Joel , 153, 1177 
Brody, 1. J. , 155,208 
Broken Flute Cave, 1152 
Broken Roof Cave, 1140 
Bronitsky, Gordon, and Robert Hamer, 162 
Brookhaven National Laboratory, 1130, 1162 
brown minerals, 1122, 1140, 1141 
brownwares, defining, 38, 165, 436-43; effigy in , 

70; import chronology and , 135. See also 
Polished Tan Gray 

Brugge. David M., 665, 679 
Brumfiel , Elizabeth M. , 208 
Bubemyre, Trixi . and Barbara J. Mills. 77, Jl4, 

117, 2 10 
Bullard, William R. , Jr., Jt43 , 1149, 1151 
Bullard, William R., Jr. , and Francis E. Cassidy, 

1152 
Bullen, Ripley P., 1079 
Bureau of Land Management. 9 
burials, comparisons of, (generally), 1084, 1149, 

1153. 1155, 1165, 1176, 1206, with o rnaments, 
1141, 1152, 1176, 1183, 1184, 1191 , 1192-93, 
1198-99, in pithouses, 1141, 1142; pitchers in, 
68 ; potters revealed by , 155, 156; projectile 
points in, 603, 675. and other chipped stone, 
685,694 

Burnham Black-on-White, 286, 3D, 402, 411 
buttons, 1121, 1163, 1176, 1191 

cacastas, 164 
cactus spine drills, 1163 
calcite, beads of, 1120. 1147, 1153, 1162, 1177, 

1199; calcite crystal, 11 23 , 1143, 1177; calcite 
spar, 1177 

Cameron, Catherine M., 12, 119, 149, 205 , 208, 
531, 545, 561, 573, 741. 997, 1006, 1130, 
1162 

Cameroo, Catherine M. , and Robert Lee Sappington, 
9, 541, 628, 1206 

Cameron Polychrome, 434 
cane tube beads, 1139 
cannel coal, 1121 
Canyon de Cbelly, 127, 1152, 1I55 
Captain Tom Corrugated, 235 
canteen, 58 , 69 
carbon paint, bowls with, 49; imports with, 123-32, 
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and import chronology for, 135, 137, and shifts 
to, 205, 206; production areas for, 153, 155, 
and tempering materials, 96, 107, 109; types 
defined for, 365-415, and those similar to 
mineral-painted wares, 262-334 passim 

carbonaceous shale, 1121 
carbon-fourteen dates/radiocarbon dating, 1131, 

1139, 1150 
Carlson. Roy L., 42. 216, 416, 434, 435, 1184 
Carnegie Institution . 73 
Carter. George F., IOl4 
Casa Rinconada, 3, 97, 98, 1123, 1151 
Casa Sombreada. 1192 
Casamero Ruin, 149, 1184 
Casas Grandes, 679. 953 
Cattanach, George S., 49. 68. 245, 385, 392, 1017, 

1085 
Cebolleta Mineral-on-White, 340 
ceramics, 9-11, 17; consumption of, 214, 602; 

depositional record for, 22. 72-73; identity and, 
49, 68, 155-56, 206, 209-11. See also 
attributes and types separately 

Cerithidaea. 1191 
Cerrillos Mining District, 1123, lBO, 1147, 1204 
Chaco Black-on-White. 68-70, 859; defining, 334-39 
Chaco Canyon, archeology in, 1-3,659,977,997; as 

a garden spot, 161. and central place, 531. 596, 
605; ceramics peculiar to, 69, and seasonality, 
164; environment and subsistence in, 9, and 
com varieties for, 1024, 1065, and landscape 
around, 610, 1123; greatest building activity in, 
44, and terminal period for, 71; related 
communities outside of. 9, and Navajo use of. 
679; social changes in, 205-6. 1206 

Chaco Center, the, 660 
Chaco Cibola Group, 325 
Chaco Corrugated. 245, 250, 254 
Cbaco Culture National Historical Park, lt9 , 660, 

977 
Chaco East Community, 1163 
Chaco McElmo Black-on-White, 68, 70, 109, 119, 

129,298,859; defining, 384-91 
Chaco Outlier Survey, 964. See also outliers 
Chaco Park. See Chaco Culture National Historical 

Park 
Chaco Phenomenon, the, I, 4, 9, 73, 95, 119,603, 

69t , %1, 1201, t230 
Cbaco Project, the, database for, 1-9, 534, 661; 

excavations for, 3-6, 22, 531, 534, 1119, 1143, 
1168, 1229; geologist for, 703; history of 

reports for, 4, and research goals, 1, 531 ; time­
space matrix for, 4, 534, 1157. and metates, 
1074 

Chaco River. 76, 163 
Chaco San Juan Black-on-White, 384 
Chaco Wash, 1077; clay from, 117; minerals from 

1122. 1151 
Chaeta Member, 1121 . 1122 
Chacta Mesa, 153. 162, 392, 934, 994, 1122 
chalcedonic sandstone temper, abundance of. 230; 

grayware attributes and, 187, (diameter) 177, 
(fillet) 177, (flare) 180, (surface) 200. and by 
site. 200 

cha]Cedonic silicified wood (lithic codes 1140-1145), 
541, 556; cores of, 556, 643; formal tools of, 
561, 564; temporal pattern for, 545, 564, 580, 
and greathouses, 580; for bead making, 596, 
1162, 1207 

chalcedony, 625, 1142. 1177 
Chama echinata, 1162, 1170, 1207 
chamber pot, 68 
Chandler Gray, 95, 105 
Chapin Black-on-White, 127, 129,262,270,365 
Cbapin Gray, 21 8 
Chapman, Richard C., 541, 625, 679, 96l, 1000, 

1006 
Chapman, Ricbard C., and Jeanne A. Scbutt, 541, 

556 
chert, 541, 625, 626, 948, 967, 1123 
cberty silicified wood (lithic codes 1112,1113),541; 

cores of, 556, 643 , 652; temporal pattern for, 
545,580, 581 

Chetro Ketl. 3, 44, 990; cbipped stone at, 597, 694; 
ground stone at, 812, and roetate bins, 1016, 
1044, 1053; offerings at, 1149, 1165: road­
trade and, 1176 

Chicago, Field Museum. 1026 
Chimney Rock Pueblo, 2, 1183 
Chinle chert, 626 
Chinle Formation/Sandstone, 76, 89, 90, 112 
Chinle Wood, 626, 628 
chipped stone, 12,536, 1228: artifact types in, 532, 

543,550,553, and tool groups, 561, 564, 573, 
581-89, 590, 592 , 604, 659, 680, 698: 
consumption of, 597 , 601, 695, as imports, 
1222-23; cortex for, 543, 556, 557; flaking 
technology for, 541, and chipping episodes, 
553 , 5%; material types of. 532, 539-50, 597, 
610, 622-29, 643-49, 691 , and access, 553, 
602, and lime-space variability, 545-50,550, 

• 

• 

• 



• 

• 

• 

553-57,649-58,658,661 , 665 , 685,687,691-
95, and tool types, 543, 550, 556, 561-64, 564· 
74,577-81 . 582,585,596; tool kits for, 1226, 
and edge damage, 679, 685, 687, 699 

chopper. 949, 956, 732-72 passim 
Choromytilus palliopunctatus. 1166 
Christenson, Andrew L. t 156 
chronology, Chaco Project. 4-9, 1151, and the Pecos 

System, 661; mentioned, for ceramics, 10,32, 
49, 85, 119, 596, 602, chipped stone, 534, 545, 
545-50, 557. 564, 577. 582, 596. ground stone, 
716, 733, 819, 823, 830, 845, 847. (axes and 
mauls) 980, 988·92, (hammerstones) 964-67, 
(manos) 1003, 1008, (metates). 1023, 1044, 
ornaments, 1130, 1131-1204 

cbrysocolla. 1184, (pendant) 1199, (Piece) 1199 
Church, F. S., and 1. T. Hack. 626 
Cbuska area, ceramics and the, 32, 37, 41, 70, 75, 

132, 135, 139, 143, 149,210 
Chuska Black-on-White. 313,334; defining, 402-5 
Chuska Carbon-on-White. 210; defining, 406-10; 

with Red Mesa design, 411-15 
Cbuska gray paste, 113 
Cbuska Grayware, 85, 182.207,210 
Cbuska Mineral-paint wares, 340 
Chuska Mountains, ceramic resources from the, 76-

77,90, 101, 106, 127; chipped stone and the, 
597. 601 , 604,626 

Chuska Redwares, 42, 110, 135 
Chuska Sandstone, 76, 94 
Chuska VaUey, 73, 138, 163; ceramics and tbe, 103, 

110, 113, 118. 127, 149, 155, 156, 161-63, 
165, 205,385 

Cbuskan Whiteware, 41 , 105, 107, 109; earliest, 262 
Cibola Carbon ware, 377, 384 
Cibola Carbon-on-White, 129 
Cibola Corrugated, 254 
Cibola Grayware, 117 
Cibola Series Pottery, 77 
Cibola Whiteware, 109, 117 
Cibola Whiteware Conference. 32 
Ciolik-TorreUo, R., 1087 
Citadel Polychrome, 434 
clam sbell , 1150, 1166 
clapboarding, 200, 230 
Classic Bonito Phase, 602, 1149, 1166-68 
clay, 77,111-18,132,152-53,156,162.182,416; 

for ornaments, 1121-22, and a figurine , 1192; 
samples of. 471-509; thermal shock resistance 
of. 239; workability tests for, 115. See also 

Index 1241 

firing clay; paste; temper 
claystone, axe of, 980; ornaments of. 1177, 1184, 

1191, 1199 
Cliff House FonnationiSandstone, 610, 622; for clay 

115, 117,473,498, 500, 502; ground stone 
from, 703, 980, 988-91, 999 

coal and ceramics, 163 
Coal Gasification Project, 32 
cobbles, as tool source, 845, 854, 1223; axes and 

mauls of, 980, 989, 991 , 993; hammerstones 
of, 953, 961 , 964-67; polishing stODes of, 812, 
830 

Cochiti Pueblo, 1014 
coiling, 152; coil width, 165, 200, 205 
Colorado. 127, 698, 1001, 1121, 1123, 1130, 1141, 

1142, 1147, 1153, 1176, 1177, 1183 
Colton, Harold S., 119, 162, 218, 313, 416, 434, 

435 
Colton, Harold S., and Lyndon L. Hargrave, 32, 41, 

135, 216, 230, 365 
Commanche Springs, 509 
concretions, 795, 796, 1123 
Condon, Glen S., 156 
consumption, 214, 601-2 , 1006,1149. 1229-30 
Continental Divide, 95 
Conus sp. , 1142, 1153, 1162, 1199 
Cook, Scott, and Martin Diskin. 212 
Coolidge Corrugated, 239, 245 
copper, 1155, 1162, 1166, 1184, 1191, 1199 
Corbett, John M. , 531 
Cordell, Linda, 67, 206, 213 
cores. 532, 556-57, 596, 603, 643, 698 
combreaker abrader, 755 
corrugated ware, unidentified, 258-61 
corrugations, bowls with, 49; frngerprints in, 156; 

functions of pottery and, 239; grayware 
exteriors with, 52 

cortex, 629, 643, 644, 948 
Cortez Black-on-White, 278, 286, 340, 411 
Cosgrove, H. S., and C. B. Cosgrove, 694 
Costin, Cathy L., and Melissa B. Hagstrum, 207 
costumbre, 211-14 
cradleboard, 1193, 1198 
craft specialization, 164. 173, 181, 201. 205-14, 

603, 1152, 1162, 1176, 1205, 1227 
Craig, L. C., C. N. Holmes, and R. A. Cadigan, 90 
Crawford site, 1151-52 
cremations, 69 
Crotty, Helen K., 155, 1163, 1176 
Crownpoint. New Mexico, 980, 1152 
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Crozier Black-on-White. 262. 270, 365, 370 
Crown, Patricia, and W. James Judge, I. 1230 
Crumbled House Blaek-an-White. 392 
crystal for beads, 1192. See also quartz crystal 
Cully, Anne C., 1224 
Cully , Anne C., Marcia L. Donaldson, Mollie S, 

Toll. and KJara B. Kelley, 161 
cups, 68 
Cushing. F. H. t 967 
Culler. Hugh, 1024, 1065 
cylindarbeads, 1177,1183,1193 
cylindar jars, 58, 69, 71 

Daifuku, Hiroshi , 435 
Dalrymple, G. B. , A. Cox, R. R. Doell. and C. S. 

Grommet 628 
Dane, C. H. t and G. O. Bachman. 76, 77 . 90,101, 

104, 115 
Danson, Edward fl.. 209 
Darling, Andrew, 212 
dart-point prefonns, 685 
David, Nicholas, 22 
Davis, Emma Lou, and John Winkler, ll99 
Deadman's Black-on-Red. 416, 435 
Dean, Jeffrey S,. 1226 
debitage, 550, 553, 561, 589 
decoration. ceramic. 38; ground stone, 1081; 

ornament, 1147; shield, 1198 
Degenerate TransitionaJ Black-on-White, 298, 306 
Desert Tradition, 1204 
Desolation Canyon. Utah, 1141 
Developmental Pueblo, 1152 
Developmental Pueblo Neckbanded, 235 
Diaz, May N., 161,211-12 
DiPeso, Charles C. , 953. 1166 
dipper wear, 50 
disks, 1147, 1150. 1153, 1155. 1l76, 1192, 1198 
Ditlert, Alfred E., and Fred Plog, 216 
Dodd, Walter A., 947 
Dodge, Andrea, 1122 
Dogoszhi Black-on-White, 313,377,402, 406 
Dogoszhi Style, 46-47 
Dohm, Kame, and Melissa Gould , 1153 
dolomite, 1139 
Dolores Area, 49, 205 , 662, 1153 
Dolores Corrugated. 250 
Dominguez Ruin, Colorado, 1084, 1176 
Donselaar. M. E .• 610 
Dove Creek, Colorado. 205 
Doyel. David E., I . 1230 

Doyel, David E .• and Stephen H. Lekson. 1230, 
1231 

drills, 564. 573, 592, 659, 661 , 687-91, 698, 1142, 
1153; for jewelry, 1162, 1204, 1207, 1227; 
micro-drills, 573 

Drager, Dwight L., 1231 
Drolet Black-on-Wbite, 278 
duck pot, 58, 69 
DuPont Cave, Utah, 1141 
DuShane, Helen, 1120 
Dutton, Bertha P., 763, 792, 810, 1077 

ear ornament, 1140 
Early Red Mesa Black-on-White, 230; defming, 278-

85 
ecology, ceramic, 161-64 
ecology, chipped stone, 541 
Eddy, Frank W., 69,127,1155,1183-84 
Eddy, Frank W. , and Beth L. Dickey, 1142 
edge-abrader, 753; broken-edge polisber, 830 
effigies, ceramic, 69, 70; clay figurine, 1192; human 

• 

figure on ceramic. 263, in pictograph, 1138, on 
ornaments, 1151, 1192; zoomorphic, 1152-53, • 
1155, 1163. 1166, 1170, 1176, 1191-92 

Eidenbach, Peter L.. 1006 
EI Rito sile, 151 
Eleventh Hour Site, 3, 12; cemmics and, 68, 70, 87, 

101, 132,137, 141, 147, 196,200,254,392; 
chipped stone and, 545, 585; ground stone and, 
755. 85 1. 882, 887, 890, 922, 934, and 
melates, 1016, 1026, 1030, 1034, 1037 , 1040, 
1045, 1053, 1056, 1060, 1068, 1104; 
ornaments and, 1168, 1170, 1191 

Ellis, Florence Hawley, 32.213, 1191 
Ellwood, Priscilla B., and Douglas R. Parker, 70 
Elyea. Janette, Emily K. AbbLnk, and Peter N. 

Eschman. 1139 
ENRON (franswestern Pipeline Project), 68, 71 , 105 
Ephedra, 1141 
Episcynia medialis, 1162, 1170 
Errickson, Mary P., 49, 218 
Escalante Ruin/Site, Colorado, 1084, 1176 
Escavada Black-on-White. 144, 298, 325; defining, 

306-12 
Escavada Wash, 625, 1122, 1184 
ethnographic comparisons, 69, 161 , 208, 213-14. 

819.967, 1000, 1013, 1014, 1055, 1163, 1191 
eversion of rims, 166. 169, 177 
exchange/trade, 153, 163, 215, 550, 561,597,601, • 

1147. 1155. 1170, 1205 



• 

• 

exotic material, defining, 12. 597 
Exotic Brownware, defining, 441-43 
Exotic Mineral-on-Wbite. defming, 340-51 
Exuberant COIl\lgated. 239 

facilities . See work areas 
Fajada Butte, 117,471,472,475-77, 479,856, 1122 
Fajada Wash , 472, 481,482 
Farmington Sandstone, 622 
Farrel, Steve, 676 
faunal remains, 1230, 1231 
Feathers. James K., 1138 
feathers as ornaments, 1140 
Fehr, Russell T ., Klara B. Kelley, Linda Popelisb, 

and Laurie Warner, ] 152 
felsite, Il23, 1176 
Fenenga, Franklin, and Fred Wendorf, 1142 
fil es. See lapidary stones 
finger-ports on a meate, 1053 
fingerprints on ceramics, 156 
ftrepits. isolated. 153 
firing clay, 152-56 passim; fuel for, 162-63, 206; 

lesls on, 103, 182, and refiring tests, 114- 18, 
127-28. 436; thermal shock and, 239; 
vitrification and, 114, 117, 334, or sintering, 
114; mention of reducing cracks, 49 

Flagstaff Black-on-White, 377 
flaking technology, 541, 674, 680, 685, 698-99, 947, 

966-67 flint knapping tool, 961, 966-67 
flooring, 153, 1121, 1122 
food preparation, ceramic vessel form and, 70, 211; 

combreaker abrader and, 755; efficiency in , 
1023-24, 1074, 1101-3; grindi.ng stroke for, 
1003, 1006, 1008, 1230; tool kits for, 1224-28 
passim 

Ford, Dabney, 384 
Ford, J . A. , 949 
Forestdale redware, 435 
Forestdale Smudged, 135; defining, 436 
ForestdalelWoodruff Series, 135 
formal tools, Anasazi assemblages of, 541. See also 

flaking technology; tools 
fossils, 1123, 1153, 1199 
Foster, George, 22, 206, 212 
Fowler, Andrew P., John R. Stein, and Roger 

Anyon, 9 
Franklin, Hayward, 70, 102, 114, 117, 129,377, 

1182 

• 

Franklin, Hayward H., and Dabney Ford, 384 
Fried, Morton H., 213 

Index 1243 

Frisbie, Theodore R. , 1155, 1163, 1207 
Frison, G. C., 954 
Fruitland Formation, 77 , 84, 622, 625 
Fry. Robert E., 155 
fugiti ve red, 49, 52, 61-62, 175, 21 8, (sooting on) 

218,235,262,365. 1226 
Fuller, Steven L., 153 

galena, 1192, 1193 
Gallegos Wash, 1139 
Gallo canyon, clay from. 472, 494, 496 , 501 
Gallo Cliff Dwelling, 1017, 1192 
Gallo Wash, 625 , 1192 
Gallup, New Mexico, 1143 
GaUup Black-on-White, deftning , 313-24, 325, 402; 

chronology defined by , 596, 602; bachure on, 
46,47, 70, 166, 286, 298; temper in, 107, 144; 
times for, 44, 119, 121 , 147, and ground slone, 
859 

Gallup Phase, 119,147, 596,602,603,859,1006, 
1229 

Gallup Formation/Sandstone, 77. 89, 175 
gaming pieces, 1142, 1147. 1153, ll77 . 1192 
Garcia, Mary Lewis, 153 
Gardner. G. N., F. Goff, and M. A. Rogers, 628 
Gardner, J. N., and F. Goff, 628 
gamet, 1150 
Garrett, Elizabeth M., 105, 110,999 
Garrett, Elizabeth M., and H. H. Franklin, 102, 103, 

109, 114, 117 
Gaumer, Alfred E., 11 14. 1157 
Gauthier, Rory P. , 98 
Gillespie, William B., 206, 580, 964, 1139, 1162, 

1227 
gilsonite, 1121 , 1183 
Gladwin. Harold S., 270, 1152 
Glascock, M. D., and H. Neff, 628 
glaze black, 38 
Glycymeris, bracelets of, 1139, 1147, 1151. 1176, 

1192; effigy in, 1191 ; mentioned use of, 1143, 
1153, 1184 

gneiss, Il23 
Goddard, E. N., 626 
goethite, 1166 
Goetze, Christine E., and Barbara 1. Mills, 37, 47, 

216,230,245, 313, 370, 416 
Goff. F., et aI., 628 
gourd jar, 58, 69, 71 
gourd pendant, 1139 
grain size in temper, 78-79, 84-90, 110, 114, 138, 



1244 Chaco Artifacts 

166 
Gran Quivira, 694 
granite. 1123 
Grants, New Mexico, 628 
Grasshopper Pueblo. 1087 
gravel terrace chert, 541. See also high surface chert 
Gray Hills Banded. 235 
gray minera1s for ornaments, 1122, 1141, 1142, 

1155, 1176, 1192 
graywares, defining, 37. 218-61, as group symbols. 

210-11; firing tests for, 182,204; forms of, 50, 
52. 70. 218, and changes, 70-71, 195, 201, 
205, and volume, 73, 202; fuoctions for, 175. 
2 10-11 .239; surface treatments for, 196-202, 
449-52; temper in, 41, 42 , 84-85, 89, 96-99, 
105. 107, 113, 118, as defining imports, 132-
49, and production areas, 152, 164-80, and 
bimple variability, 173; variability summary for, 
184-87,193-202 

Great Basin, 1014 
Great Bend greathouse, 149 
greathollses. 4, 9, 531; as centers, 164, 553,1230; 

ceramics at, 138, 144, 149, 156; metates at, 
1080-82; Pueblo IV-V, 694 

greathouse-small house comparisons, chipped stone 
material for, 553. 577, 58(}"81, 585, 602, 652, 
and tool distribution, 573, 991, 1006, 1037, 
1040, 1076; ornaments for, 1166, 1176. 1183, 
1184; review of. 1224 

Green, M. E., and C. T. Pierson, 626 
green minerals, 1122, (bead) 1139. (disk) 1139. 

(bead) 1141, (pendant) 1141 , 1142. 1155; 
greenstone ornaments, 1141 , 1177, 1193, 1198 

greenstone, axes of, 988~91; omaments of. 1141, 
1177, 1193, 1198 

grinding slabs. 758 
grist basin. 1082 
grooved stone artifacts, 80 1~1 2, 977, 990, 992~93 
Gross. G, Timothy, 1153 
ground stone, 12, 701, 1 22~; ben sound from, 772; 

cache of, 980; confusion of types of, 1017; 
manos, 998; metates, 1027; other material 
types, 707. 856, 890, 934; sandstone flake tool, 
757; staining on, 780, 796, 887, 1142 

Guadalupe Ruin. 2, 95,157, 1084, 1184, 1199 
Guasave, Sinaloa (Mexico), 1130, 1162 
Guatemala, ISS, 161, 163, 211 
Guernsey, Samuel J., 1140 
Guernsey, Samuel J" and Alfred Vincent Kidder, 

1138,1140,1157,1204, 1229 

Gulf of California, 1120, 1166, 1170, 1203 
GUmerman, George J., Deborah WestfaU, and Carol 

S. Weed. 127 
Gunderson, James N., 1122 
gypsite, 1138 
gypsum, 1123, 1177, (pendant) 1177, 1184 

hachure, 42-49,70, 153, 166,205, 286, 313, 334, 
377.402,416,459-60,464-65,466 

Hackman. R, J., and A. B. Olson, 626 
hafting, 665, 673 , 685, 687, 691, 977, 990 
Hagstrom, Melissa B., 155, 209 
Half House, 1016, 1077, 1151 
Ha1fway House, 151 
Haliotus, 1140, 1142, 1 ISO, 1153, 1176, 1191 
Hall, Stephen S. , 162 
Hallas;, Judith Ann, 1176 
Halymenites major, 1123 
hammers, hafted, 990 
bammerstones. 947~72, 1222; preparing metates 

with, 1014, 1041, 1047, 1077, 1079~86; wear 
on, 949, 962 

• 

hand abraders, 707; hand~type abrader, 716 
bandies, 63-69, 466-67 • 
Harbottle, Garman, and Phil C. Weigand, 1130, 

1162 
Hard, Robert Jarrott, 1015 
Harris, Marvin, 209 
Hams. Richard J., 185, 193, 197 
Haury, Emil W" 435, 436, 947, 953, 961 , 993 , 

1140, 1163, 1176, 1227 
Hawikuh, 1014, 1163 
Hawley, Florence M., 74, 306, 416 
Hay Hollow Valley, Arizona, 967 
Hayes. Alden C. , 17,22,32, 705,707,763 , 772, 

810, 823, 830, 934, 1023, 1131, 1143, 1157, 
1231 

Hayes, Alden C., David M. Brugge, and W, James 
Judge, I 

Hayes. AJden C., and James A. Lancaster, 32, 50, 
564, 953, 962, 1017, 1020, 1086 

Hayes, Alden C. , and Thomas C. Windes, 1168 
Heacock. Laura A., 153 
Heckert, A. B., and S. G. Lucas, 628 
Hegmon, Michelle. Winston Hurst. and James K. 

Allison, 42, 132, 164, 207 
heirJooming , 121, 141, 205 
hematite, ornaments of, 1140. 1176, 1177, 1193, 

1199; pigment of, 1138, 1142, 1176, 1182, • 
1193 



• 

• 

• 

Henderson, Ruth, I I 39 
Hewett, Edgar L. t 1149 
high surface chert, (lithic codes 1050-1055), 541, 

545,556,561,564, 622,643 
Hill, James, 1015 
Hill . James N. , and Robert K. Evans, 155, 165 
hishi. 1155 
Hodge, F . W. o 1163 
Hogan, Patrick, 163, 1153 
Hohokam t the. 993 , 1147, 1228 
Holbrook Black-on-White, 371 
Hooten, Jean, 1026 
Hopi area, 156, 162, 163, 208, 676, 1000, 1013, 

1016, 1047 
hom and antler ornaments, 1139, 1147, 1192 
hornblende in temper, 100-101 . 340; hornblende­

lalite, 110 
horticulture, 161; com varieties for, 1024-25, 1065, 

1075, 1083 
Hos18 Butte, 1176 
Hosta Butte Phase, 990, 991 
household, consumption by , 601, 602. 1006. 1229-

30, 1231 
Hovenweep, 101 
Hubbard Site. 1199 
Hudson, Dee T .• 994 
Huerfana Butte, 1176 
human figures . in clay , 1192; on ceramics, 263; 

ornaments of, 1151, 1192; pictographs with . 
1138 

Hunter Corrugated, 250, 254 
Hurst, J., 1142 
Hurst, Winston, 95 
Huse, Hannah. 49, 155, 156 
Hyde Exploring Expedition, 1080 

Ida Jean Ruin. 1171 
Ignacio sites, 1141 , 1143, 1229 
igneous temper, 99-110, and refiring tests, 128; 

trachyte, 101-110; unidentified, 110 
Ignorance Hollow. 1078 
imports, ceramic, 103-5, 118-49, 416, 1221-22; 

chipped stone, 550, 556, 561 , 601, 604, 675 ; 
defining exotic material, 12, 597; bammerstone. 
967; metates to Mesa Verde as, 1086; 
ornament, 1131, 1147, 1162, 1166, 1184; 
review of, 1221 -23 , and status, 1230; 
transporting ceramic. 164, and the corridor 
effect, 149-50, and road evidence for, 49, 141 , 
ISO-51 , 164 

Indian Creek, 103, 150 
informal tools, 541 
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inlay , 1121, 1140, 1147, 1152, 1168, 1170, 1176, 
1182, 1183, 1192, 1199 

Inoceramus barabini , 1123 
Intermountain Cultural Resource Center, 659 
iron oxide. temper sandstone with, 90 
Irwin-Williams, Cynlbja, and Phillip H. Shelley, I, 

4, ll71 , 11 82, 1207 

Jackson' s staircase, 473 , 498 , 500 
Jacobson, Lou Ann, 597 , 922 , 1191 
jars, 50, 52, 73 , 74, 135, 164, 175, 181, 196 
jasper, 1143 
Jay point, 661 , 1131 
Jean~oD, J. A. , and Frank H. H. Roberts, 1183-84 
Jelinek , Arthur J., 662, 951 , 954 
Jemez Mountains, 603, 628-29 
Jernigan, E. Wesley, 286, 313 , 334, 1139-43,1 147, 

1163, 1204, 1228 
j el, 1121, 1153, 1162, 1166, 1176, 1177, 1192, 1199 
Judd, Neil M. , 50, 68, 118, 161,564,660, 685, 

701 , 705 , 733,755 , 758 , 772 , 792, 796, 801, 
808, 810, 823 , 829, 1120, 1149-51 , 1163-68, 
1206-7; mentioned, 65, 68 , 70, 384, 385, 603, 
665,676, 680, 780, 947, 953 , 962,991 , 994, 
1013, 1014, 10 18, 1020, 1023, 1027, 1034, 
1040, 1042, 1045, 1053, 1018, 1080-82, 1227, 
1230 

Judge, W. James, 1, 4, 37, 161 , 163, 532. 596, 947 , 
1206, 1207, 1229 

Judge, W. James, and John O. Schelberg, 9 
Judge, W. James, H. Wolcott Toll , William B. 

Gillespie, and Stephen H. Lekson. 1024 
Juniperus monosperma , 1142 

Kana' a Black-on-White, 270, 278, 370 
Kana'a Gray, 230, 235 
Kawaika-a site, 156 
Kayenta area, 127, ISS , 1140, 1229 
Keen, A. Myra, 1120, 1123 
Kelley, J. Charles, and Ellen Abbott Kelley, 1207 
Kelley, Vincent C. , 101 
Kelly, T. E., 90, 94 
Kemrer, Meade, Alan Reed, Penelope Whitten, and 

Marilyn Swift, 1199 
Kiatuth1anna Black-on-Wbite, 278, 370, 411 
kicked up base, 49 
Kidder, Alfred Vincent, 541, 685, 694 , 953, 962, 

977, 993, 1157 
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Kidder. Alfred Vincent, and Samuel J. Guernsey, 
1140, 1157,1204, 1229 

kilns, 155-56 
Kin Bineola, 2, 150, 661 
Kin Kletso, 3, 334, 1084; ceramics at, 384; chipped 

stone at, 660, 694; grooved tools ai, 991; 
ground stone at, 823; milling tools at, 1053, 
1080; obsidian at, 547; ornaments ai, 1170, 
1203 

Kin Klizhin. 2,117, 150, 474,489, 490,491 , 493 , 
503 

Kin Nahasbas, I , 3, 991 , 1162. 1163 
Kin Nizhoni, 151 , 1184 
Kin Tl'iish. 1153 
Kin Ya'a, 2. 151 
Kinboko Cave, 1140 
Kincaid, Chris, 9 
Kincaid, Chris, John R. Stein, and Daisy F. Levine, 

164 
Kintigh, Keith W . • 1, 37 
Kirkpatrick, David T., 1139 
Kirtland Shale, 622, 625, 1121, 1123 
Idva jar. 392 
kivas, grooved stone in, 992; ground stone in , 772, 

808, 856, 909, 1037; knife cache in, 685; shell 
and minerals in. 1149, 1165 

Kluckhobn, Clyde, and Paul Reiter, 416, 763, 796, 
829, 1078, 1151 

Kluckhohn. Clyde, et aJ. , 953 
knives, 564, 573 , 592, 659, 661, 680-87, 691; quartz 

knife, 1193 
Knowles, F. H. S., 966, 967 
Kramer, Carol, 155, 209 
kula ring, 1207 
Kushner, H. W., and G. DeMaio, 193 
Kutz Canyon, 1184 
Kvamme, Kenneth, Miriam T. Stark, and William A. 

Longacre, 173 
Kwahe'e Black-on-Whlte, 325 

La Plata Area/District, 561,772, 796, 1153 
La Plata Black-on-White, 262, 270, 365 
La Plata Highway Project, 1182 
La Plata RiverlValley, 127,132,153, lt82 
Laboratory of Anthropology, 539; LA 2507 

ornament, 1152; LA 2605 ornament, 1142; LA 
4169 ornament, 1155; LA 47499 temper, 95; 
LA 50364 ornament, 1184 

ladles, 49, 50, 58, 71 , 73, 74, 406 
r.aevjcardjurn sp., 1139, 1176, 1184 

Lagasse, Peter F., William B. Gillespie, and Kenneth 
G. Eggert, 162 

Laguna, New Mexico, 90 
Laguna chert, 561 
Lake Valley greathouse, 149 
Lancaster, James W., 998, 999 
Lancaster, James W. , and Jean M. Pinkley, 1153 
land snails. 1120, 1141 
Lang, Dick, 95 
Lange, Charles H., 1014, 1025, 1047, 1226 
lapidary stones, 596, 733, 763 , 773, 854, 882, 909, 

914,921,934, 1227 
lapstones, 763, 772, 780 
Lasker, H., 37 
Late Pueblo II-Early Pueblo Ill, 1157 
leather, disks of, 1139; I&lther under metates, 1053 
LeBlanc, Steven A., 208, 226 
LeFree, Betty, 819 
Lekson, Stephen H., 9, 12, 44, 205, 208, 214, 532, 

564, 573, 601 , 661 , 662,665,694, 999, 1162, 
1176, 1224, 1230. 1231 

LeMoc Shelter, 1153 
leTourneau, P. D., 626 
Levi site, 1139 
Levine, Daisy F. , and Linda J. Goodman, 1130 
Levine, Daisy F., Linda J. Goodman, and Timothy 

D. Maxwell, 1130 
Lewis Shale, 610, 1123; clay from, 115, 117, 473 , 

497; ornament minerals from, J 121, 1122 
Leyit Kin, 1042, 1077 
lignite, 1121; beads of, 1122, 1140, 1142. 1147. 

1I53, 1198; button of, 1191; disk of, 1176; ear 
ornaments of, 1140; effigy in, 1191; pendants 
of, 1142, 1153, 1176, 1191, 1198; mentions of, 
ll51, 1162, 1166, 1193 

lignitized wocx1, 1123 
limestone for ornaments, 1140, 1152,1176,1177, 

1199 
limonite, 1150, 1176; effigy in, 1151; pendant in, 

1138; pigment of, 1138 
Lindenmeier site, 1139 
Lino Black-on-Gray , 262,365 
Lino Fugitive Red, 175, 218, 223-25 
Lino Gray, 52, 65, 68-70, 90, 180, 184,201,218-

22, and variables for, 175; in situ seed jar with 
clay and awl, 914 

Lino Red, 135 
Lino Smudged, 135, 165, 436 

• 

• 

Lister, Robert H., 1085 • 
uster, Robert H .• and Florence C. Lister, 1, 69, 73 , 



• 
156 

lithic 1014, description and uses for, 561, 626, 634, 
638 

lithic 1020, description and uses for, 550, 626, 634, 
638 

lithic 1022, description and uses for . 550, 561, 626, 
638 

lithic 1040, description and uses for, 550, 561, 626 , 
638 

lithic J 110, hammerstones of, 966-67 
lithic 1112, bammerstones of, 967 
lithic 1430, tools of, 56\, 626, 639 
lithic 2201, uses for, 550, 626, 639 
lithic 2205, description and uses for, 550, 561, 626, 

639 
Little Colorado Paste, 113 
Little Colorado Wbitewares, 143,377 
Little Water Site, 156 
Lizard House, 3, 1079 
Lockman-Balk, Christina, 90 
Lockett, H. C .• and L. L. Hargrave, 1141 
London, Gloria Anne, 155, 164 
Long House, Mesa Verde, 1017. 1085 

• 
Longacre. W. A., 951 
Longacre, William A., Kenneth L. Kvamme, and 

Masashi Kobayashi. ISS, 164, 173,202 
Loose, Richard W., 74, 97, 101, 856, 1017, 1143, 

1157 
Loose. Richard W., and Thomas R. Lyons, 596 
Los Angeles County Museum of Natural History, 

1120 
Los Lunas Smudged, 436 
Los Pinos Phase, 1142 
Love, David W., 12, 539,622,625, 1120 
Love, David W., and Mary L Gillam, 622 
Love, David W., S. G. Wells, 1. L. Betancourt, S. 

A. Hall, and P. F. Lagasse, 96 
Lowry Ruin, Colorado, 1176 
LUcas, S. G., 628 
Lucius, William A., 95, 127 
LUcius, William A. , and David A. Breternitz, 132 
Lucius, William A., and Dean Wilson, l14 
Luhrs, Dorothy L.. 991 

macaw, 11 66 
Maghreb, tbe, 207 
malachite, ornaments of. It31, 1147. 1177, and 

mentions, 1152, 1184, 1199; pigment of, 1142 

• 

Malik . S. C., 967 
Mallouf. Robert, 679 

Index 1247 

Mancos Black-on-White, 298, 306, 313, 325, 334, 
340, 402; an ornament of, 11 76 

Mancos Corrugated, 239, 245 
Mancos Gray, 235, 239 
Mancos Shale, 980 
manjak, 112 I 
mana-like abrader, 733 
manos, 997.1222; reused. 758. 841, 847, 887; time 

and shape of, 1023, 1028, 1048; a tool for 
sharpening, 961 

Marcia's Rincon, 890, 909, 914, 922, 1016, 1088 
Marshall, Michael P., 149 
Marshall, Michael P. , John R. Stein , Richard Loose, 

and Judith Novotny, 9, 149. 156, 163. 164. 
1176, 1191 

Martin, P. S., and F. T. Plog, 964, 1013, 1015, 
1017, 1023 

Martin, Paul S., 1176 
Martinez, Ruben, 94 
Maruca, Mary, 1,4 
Mathews, Thomas W. , and Earl Neller, 1131 
Mathien, Frances Joan, 9, 12, 208, 573, 596, 922 , 

1037, 1119-23,1131 , 1150, 1157, l162, 1165, 
1168, 1170, 1191, 1192, 1203, 1205, 1207, 
1222, 1223, 1227-31 

Mathien. Frances Joan, and Bart Olinger, 1120, 1162 
Mathieu, Frances Joan, and Thomas C. Windes, 991, 

1162 
Matson, Frederick R., 161 
mauls, defining, 977, 991-92; grooving on, 980, 

993; materials for, 990-991, 993 
Maxon, James C., 1079 
Maxwell Museum, 73, 660 
McElmo Black-on-White, 377, 384; as ornaments, 

1176; holding ornaments, 1176 
McElmo Phase, 882,991, 1084 
McGarry, Thomas E., 254 
McGregor, J., 1013 
McKenna, Peter J., 4, 17,22,32,71,75,76,153, 

177, 392, 436, 581 , 927, 977, 989, 1I43, 
1151 , 1157, 1162, 1165, 1I66, 1206, 1223, 
1226-28, 1231 

McKenna, Peter J. , and H. Wolcott Toll, 32, 68 , 70, 
95, 132, 147, 161, 165, 166, 191,200,201, 
286, 392 

McKenna, Peter J., and Marcia L . Truell, 1, 9 
McKenna, Peter J. , and Thomas C. Windes, 153 
McNeil, Jimmy D., 1177, 1182, 1199, 1204 
mealing bins, 859, 1003, 1008, 1014, 1016, 1023, 

1052, 1053, 1077, 1079, 1080, 1082, 1084, 
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1085-87. 1227-28 
medicine bundle, 679 
Medicine Gray. 239 
Melia azederach. 1140 
Menefee Formation, as a temper sourre, 77, 98; clay 

from tbe, 98, 115, 117,472,474, at Fajada 
Butte, 475-79, near Gallo Canyon, 494, 496, 
SOl, near Kin KJetzin, 489-91, 503, near Uoa 
Vida, 483, 485, 487; describing the, 610 

Mera, Harold C., 436, 441 
Mesa Fajada, 927 
Mesa Verde AreafRegioo, ceramics from the, 67, 

127, 132, 153, 205; chipped stone from the, 
694; grooved stone from the, 993; ground slone 
from the, 705, 810, 823. 830, and metates, 
1020, 1084-86; ornaments from the, 1153; 
relationship of Cbaco Canyon to the, 1231 

Mesa Verde Black-on-White, 41. 49. 68, 99, 119, 
141, 147, 156,384, 1176; defining. 392-401 

Mesa Verde Corrugated. 254 
Mesa Verde Formation/Sandstone Group, minerals 

for ornaments from the, 1121, 1122; temper 
source in the, 77. 89, 90 

Mesa Verde National Park, 153 
Mesa Verde Phase/occupation, 922, 1016, 1024, 

1025,1082·84,1131,1176,1177,1183,1184, 
tt91·99, 1203·4, 1206 

Mesoamerica, 67,69,209,211,665 
metates, blanks for, 1042, 1045, 1051, 1083; 

confused for passive abraders, 772; shelf on, 
1018-20; slab, 1040, 1042, 1064, 1079, 1084, 
1086, and slab stroke, 1003; tool for 
sharpening, 961; trough manos, 999, 1001 , 
1028; two-surface, 1040, 1080, 1081 , 1085 

Mexico, 69, 1014, 1I20, 1130, 1162, 1166. 1203 
mica, 1139; mica-muscovite, 1122, 1162 
micro-drills, 914, 921 
microscope for chipped stone analysis, 532, 543 
Miles, J., 1229 
milling areas. See manos; mealing bins; metates 
Mills, Barbara J., 68, 71, 119, 149,210 
Mills, Barbara J., Andrea J. Carpenter, and William 

Grimm, 101-3, 119, 149 
Mills, Barbara J., and Patricia L. Crown, 152 
MiUs, Barbara 1., and Christine E. Goet7..e, 334,402 
Mimbres area, 208, 691 
mineral painted ceramics, 43, 49, 127,205,262-364, 

and shift to carbon paint, 38, 137.205-6. 127-
29 

miniature ceramics, 68, 70 

Moccasin Gray, 230 
Mockingbird Canyon, 991, 1042, 1081-82 
Moenkopi Corrugated, 250, 254 
Mogollon Area/Region, 135, 165,436,441, 1087, 

1139, 1228 
Mogollon-Anasazi dicotomy, 1143 
molding, ceramic, 152 
Molenaar. C. M., 77 
Montezuma VaUey, Colorado, 698 
Moore. Roger A" lr., 675, 694 
Morris, Ann Axtell, 1152 
Morris, Earl H. , 69, 73, 118, 153,262,392,561 , 

564,662.685.687, 694,772,796,999, tOOl , 
1018, 1082. 1153, 1163, 11 83, 1192-93, 1199, 
t206 

Morris, Earl H., and R. F. Burgh, 1141-43, 1157. 
1229 

Morris, Elizabeth A., 68, 127, 226. 1150, 1152. 
1153 

Morris Site, 153 
Morrison, Randy, 927 
Morrison Formation/Sandstone, 625; chipped stone 

• 

from, 541, 545, 550, 553, 561. 597; clay • 
sample from. 505; temper material from, 77. 
89, 90, 94-95; volcanics in. 95 

mortars, 792 
mosaic, shell and minerals for, 1140, 1143. 1147, 

1151, 1152, 1176, 1192, 1199. See also inlay 
Mount Taylor, 104 
Muddy Water Community, 1152 
Mug House, Mesa Verde, 707, 772. 834, 1086 
mugs, 68, 71 , 392 
Muller. Jon, 155,214 
Mummy Cave, 1152 
Mummy Lake Gray, 258 
Museum of New Mexico, 539, 1182 
mussel, freshwater, 1139, 1155 
Mytton, J. W., and G. B. Schneider, 610 

Narbona Pass, 103,626 
Narrow Neckbanded, defining. 235-38; variables for, 

(orifice) 177, (fillet) 177, (flare) 180, 195, 196, 
(surface) 198.200, and by site, 200 

Naschitti Black-on-White, 278, 286, 411 
Nash. Manning. 211. 213 
Nassarius, 1170, 11 84, 1203 
National Geogaphic Society. 934 
National Park Service, 1, 659, 1231 
Nava Black-on-White, 377.384,385; defining, 406 • 
Navajo, the, 153,679, 1131 



• 

• 

• 

Navajo Indian Irrigation Project, 1139 
Navajo period. 679, 1131 
Navajo Reservoir Area!District. 127, 1155 
Neck Corrugated, chronology for, 119; defining, 

239-44; variables for, (orifice) 177, (fillet) 177, 
(flare) 177, 180, 195, (surface) 197, 198,200, 
and by site, 200, and in summary, 181-82, 187. 
188, 191 

neck-decorated grayware. See Narrow Neckbanded; 
Neck Corrugated 

necklaces, 1140; mineral. 1140, 1142. ll82, 1184; 
seed, 1141; snail shell, ll40; mentioned, 1152, 
1165, 1193 

Neff point, 676 
Neitzel, Jill E .• and Ronald L. Bisbop, 69, 70, 334 
Neller, Earl, 1184 
Nelson, F. W., 628 
Nelson, G. Charles. 1153 
Nelson, Margaret C., 543 
Nemetz, 1. A" 1084. 1176 
Nesbitt. P. 436 
Nevada, 1123, 1130 
New Mexico Archaeological Council, 32 
New Mexico Museum of Natural History, 1120 
Newcomb Black-on-White, 278, 286, 411; defining, 

406 
Newcomb Corrugated, 239 
Newcomb greathouse, 149, 156 
Nials, Fred, John Stein, and John Roney, 9 
Nicklin, Keith, 163, 212 
Nie, H. H., et aI., 185, 193 
Nie, Norman H., C. Hadlai Hull, and Jean C. 

Jenkins, 705, 950 
Noble, David Grant, 9 
Nordby, Larry V., 1204 
Northrop, Stuart A., 1120, 1123, 1138 
Nusbaum, Jesse L., 1141 

Obelisk Gray, 175, 226. See also Polisbed Tan Gray 
obsidian, 9, 536, 541. 545-50, 553, 561, 564, 603, 

604, 628-29, 644, 679, 685, 691, 698, 699, 
1123, 1142, 1163 

ocher, ornaments of. 1184 
Ojo AJamo Formation/Sandstone. 76. 84, 89, 90, 

175,622,625, 845, 1123 
Oliva sp., 1153, 1162, 1176 
Olivella sp., 1139-43, 1147, 1152-53. 1155, 1176, 

1184, 1191-93, 1198-99, 1207; bead 
preparation on. 1140 

ollas. 22. 49, 52, 58, 65, 67. 71, 85. 1121, 1122 

Index 1249 

Olson, Alan P., and William W. Wasley, 1152 
Onosmodium occidentale. 1140 
Oppelt, Norman T., 32, 47. 216 
orange minerals for ornaments, 1152, 1191 
orifice diameter for grayware. 166. 173, 173-77, 

180-81, 184 
orifice to rim distance for grayware, 168. 169, 173, 

180 
ornaments, 12, 1222, 1225; 8 cache of, 1153; 

crescent shaped. 1199; evidence for 
manufacture of. 934, 1204-5, 1227-29; keystone 
shaped, 1176, 1191. See also separately 

Ortiz, Alfonso. 1213 
O'Sullivan, R. 8., and E. C. Beaumont. 76, 90, 104 
outliers, 45, 156, 1082-85. 1176-91, 1206 
oyster sbell , 1192 

Pacific Coast, 1123, 1150, 1170, 1203 
paint, ceramic type by. 38-41, and boundary for, 

205; glaze. 38, and vitrified, 40. 114; materials 
and tools for , 152, 741, 748, 753, 792; paint 
stones, 1226, 1229 

Painted Cave, 1140 
Pajarito Plateau, 1015 
Paleo-Indians, 1014 
Paleolithic period, 1068 
palettes, 796.799, 11 22. 1142 
paste, 110-18,416. See also temper 
patojos (duck pot), 69 
Peach Springs. 150 
Peacock, David P. S., 155 
Peckham, Stewart. 49, 50, 52. 65, 68-70, 216, 250, 

278 
Peckham, Stewart, and John P. Wilson, 32, 41 , 42, 

165, 262. 402, 406, 411 , 416, 435 
Pecos Pueblo, 685, 694, 993, 1204 
Pecos Valley, 662 
Peet, Robert K •• 37 
Pelecypoda, 1199 
Pena Black-on-White, 270. 278. 370 
Penasco Blanco, 3, 97, 887 
pendants. abalone, 1140; antler, 1192; bark, 1139; 

blanks for, 1149, 1162, 1168; bone, 1139; 
calcite, 1153; claystone, 1184; gilsonite, 1183; 
jasper, 1140; jet, 1176; lignite, 1142, 1176, 
1191, 1198; limestone, 1152, 1176; limonite, 
1138; mozaic, 1152. 1176, 1193; satin spar, 
1140; schist, 1140; selenite, 1166, 1183, 1191, 
1199; shale, 1152, 1155, 1176; shell, 1l38, 
1140, 1150. 1152. 1163, 1176. 1177, 1199; 
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sherd, 1176; slate. 1139; steatite, 1139; 
trachyte, 1176; turquoise. 1143, 1151-53, 1176, 
1177. 1183-84, 1191; various stone, 1153, 
1191-92. 1198-99; while marble/dolomite, 
11 39; mentioned, 1140, 1147,1170, 1176 

Pendergast, David M. , 1166 
Pepper, George H., 161,660,685,691,695,772, 

1016, 1020. 1078, 1080, 1149, 1168, 1176, 
1230 

perforators. See drills 
Peru. 161 
Petrified Forest, Arizona, 1152, 1155 
petrified wood, 622, 625, 636, 691, 1223-24; 

bammerstones of. 947, 948, 951, 961, %4-67 ; 
ornaments of, 1123, 1177 

petrographic analysis for ceramics, 75 
Phagan, Carl J., 1153 
Phagan, Carl J. t and Thomas H. Hruby, 1153 
pichingas (duck pot), 69 
picrolite, 1140 
pictographs, 1138 
Pictured Cliffs Sandstone, 622 
Piedra Black-an-White. 270, 278, 370 
Piedra District, 1153, 1183-84 
Pielau, E. C., 37 
Pierre's Site/Community. 2, 149. 151 
pigment. minerals for. 1138. 1142, 1176, 1182. 

1193 , and mentioned, 1151, 1I53; in axe 
groove, 990; on metates, 1060. 1078. 1079. 
1081; pigment stones and tools, 741,792. 1226 

PiUes, Peter J., Jr., 676 
Pine River, 1142 
pink minerals, 1141, 1142, 1152 
pins, 1140 
pipes, 70 
Pippin. Lonnie C., 1084, 1I84, 1199 
pitchers, 49, 50, 58, 67, 68, 71, 73, 74, 384 
pitilouses, 580-81; ornaments in, 1139, 1153, 1203; 

tools in situ for. 856. 988. 1053, 1077, and 
work area defined for, 1228 

Plain Red, defming, 435 
plaster, polishers for, 823 
plazas/ramadas, 580-82 
Plog, Mr., 1I8, 129, 165-66,206,209,210,213 
Plog, Fred T" 206, 967, 1013, 1015, 1017, 1023 
points. 659. See also arrow points; projectile points 
polish, ceramics with, 41 , 49, 52, 117, 152. 175, and 
polishing stones for ceramics. 161, 851-54, 921, 

1182; metates with. 1051-53; ornaments with, 
1141, and polished stones as ornaments. 1193 

Polished BMIlI-PI Carbon-on-White, defining, 370-
76 

Polished BMID-PI Mineral-on-White, defining, 270-
77 

Polished Smudged, 110. 117, 119. 143, 164, 165, 
207; defining, 436-40 

Polished Tan Gray, 69, 218; defming. 226-29 
polishing stones, 812, 819.823, 830; for ceramics. 

161,851-54,921,1182 
Pollacb, Lillian, 1122 
pollen, mealing bin, 1084 
Polychrome, 165, 434 
population, 163, 1231 
porcupine quills, 1162, 1.207 
porphyrite, 1123 
Post, Stephen, 95 
Post, Stephen S., and Steven A. Lakatos, 153, ISS 
pot covers/olla lids, 1121, 1122 
Powell, Shirley, and George J. Gumennan, 47, 216 
Powers, R. P., W. B. Gillespie, and S. H. Lekson, 

9, 149 
Powers, Robert P., 11 83 

• 

Powers, Robert P., William B. Gillespie, and • 
Stephen H. Lekson, 597 , 1176 

Prayer Rock District, 127, 1150, 1152, 1155 
Prehistoric Stone Implements from Northeastern 

Arizona, Woodbury, 977 
Prewitt, New Mexico, lOS , 1184, 1191 
projectile points, 532, 561, 564. 573, 574, 590, 596, 

659, 882. 1131, 1182. 1193. See also arrow 
points 

proto Mesa Verde Black-on-White, 384 
Pueblo Allo, 2, 3, 4, 12, 44, 211, 977, 1230; 

ceramics from, 22, 49, 68, 69, 156, 161, 166, 
188, 191,200-201,211,258, 313, 384, 602 
and temper variables for, 94, 96, 97, 103, 108, 
149. 150; clay near, 115, 473, 497; import 
chronology for, 135, 137, 139-47, 149; chipped 
stone from, 532, 553, 573 , 580-82, 585, 589, 
590, 596, 601, 694, 695; ground stone from, 
792. 808, 812, 823, 845, 851, 856-82, 887, 
909,922,977,989, 1006, 1017, 1024, 1037, 
1060, 1068; mealing bins at, 1053, 1055, and 
metates, 1026, 1042, 1045, 1055, 1104; metate 
matching for, 1017, 1089-90, and mentions of 
metates, 1030-66 passim, 1103; ornaments 
from, 1157, 1162, 1163, 1165, 1166, 1168, 
1176 

Pueblo Alto Trash Mound, 137, 139. 144, 149,214, • 
603, 604, 716 



• 

• 

• 

Pueblo Bonito, 2. 3, 44. 1230; ceramics peculiar to, 
69; ceramics from. 68, 70, 152, 156, 161; clay 
near , 473, 497,498,502; chipped stone from, 
564,597,603,660,661.675,676,679.685, 
691,695, and knives, 685, 687, 691; ground 
stone from, 772, 796, 808, 812, 823, 99 1, 
1016, 1018, 1020, 1040, 1042, 1045, 1053, 
1080-82, 1103 ; ornaments from, 1149, 1150, 
1162. 1163,1 165. 1166. 1168.1 176,1 199, 
1206 

Pueblo Bonito Expedition, 934 
Pueblo del Arroyo, 3; ceramics from. 50, 156,384; 

chipped stone from , 660, 685; ground slone 
from, 796, 823, 991, 1040, and metates, 1080; 
ornaments from, 1165, 11 70, 1199 

Pueblo Pintado, 2, 1122 
Pueblo 1, ceramics fo r, 49, 71, 153; chipped stone 

for. 665, 687; groWld stone for. 856 , 914, 922. 
927,967,980,988,989, 1078; ornaments for. 
11 31, 1143,1 141,1150-57,1183 

Pueblo 11 , ceramics for, 49, 50, 65, 153, 161; 
chipped stone for, 597, 665, 698; ground stone 
for, 909, 921, 927, 980, 989, 1023, 1077, 
1085, 1086; reuse of kiva, 856; turquoise for, 
792, and other ornaments, 113 1, 1184 

Pueblo II Corrugated, 147; defining, 245 -49; 
variables for, (fl are) 168, 180, 195, (orifice) 
177, (fillet) 177, (orifice to rim) 180, (surface) 
198,200-202, and summarized, 181, 184, 187 , 
188, 191 , 195 

Pueblo II-tn, 71 
Pueblo II-ill Carbon-on-White, 406; defining, 377-83 
Pueblo U-lD Corrugated, defining, 250-53; variables 

for, (fl are) 168, 180, 195, (orifice) 177, (fillet) 
177, (orifice to rim) 180, (surface) 198, 200, 
202. and summarized, 181, 184, 187, 191, 195, 
204 

Pueblo II-In Mineral-on-White, defining, 352-58 
Pueblo III, ceramics for, 49, 71; chipped stone for , 

597, 665, 676, 679, 687, 698; ground stone 
for, 887. 890, 922, 989, 991, 1023, 1078, 
1080, 1085, 1086; ornaments for . t131 . 1168 

Pueblo III Corrugated, 123, 147; defining, 254-57; 
variables for, (flare) 168, ISO, (orifice) 177, 
(fillet) In , (orifice to rim) 180, (surface) 198, 
200,202, and sununarized, 182, 184, 187, 188, 
193, 195 

Pueblo IV , 676, 685, 993, 1087 
Pueblo IV -V, 694 
Pueblos, historic, 213-14 

Index 1251 

Puerco Black-on-Red, 165,416,435 
Puerco Black-on-White, 70, 119. 144, 325, 384; 

defming, 289-305 
Puesga Black-on-White, defming, 325-33 
pukis, 156 
Purceli, David E., 153, 156 
Pyrene sp., 1153 
Pyrimidula sp., 1140 

quarries, 626, 1131 
quartz, a knife of, 1193; ornaments of, 1123, 1140, 

1143, 1177; red jaspery, 1123 
quartz crystal, engraving tool of, 1182; ornaments 

of, 1I47, 1151 , 1155, 1166, 1177 
quartzite, abraders of, 7 16, 753, 806, 819, 830, 845, 

909; arrow points of, 1193; as chipped stone 
material (lithic codes 4()()()..4005), 541, 545 , 
553, 556, 625, 644; drills of, 1142; 
hammerstones of, 948, 949, 964-67; lightning 
stones of, 830, 882; manos of, 999; ornaments 
from. 11 23, 1150, 1177; review of use of, 1223 

Rabbit Ruin, 882, 988, 989, 990, 991, 1026, 1056, 
1060, 1066, 1090 

radiocarbon dates, 1t39, 1150; carbon-fourteen 
dates, 1131 

Rappoport, Roy A., 21S 
Ravine Site, 1184 
Red Mesa Black-on-White, 44 , 69, 70, 119, 144, 

147, 325, 411 , 859, 882; defining, 286-97; 
grayware associated with, 235 

Red Mesa VaUey, 76, 77, 90, 94-95.104,105, 150, 
1152 

red minerals, 1121 , 1122, 1140, 1141 , 1152. 1155, 
1J76, 1198, 1229; pigments from, 1149; red 
dog shale, 1122, 1184 reddle, 112 1, 1122 

redistribution, 4. 601 
Redman, Charles, 155, 165 
redwares, 41-42, 68-70, 85, 89, 98, 101, 119, 132, 

135, 164, 165; defming, 38, 416-35; refiring, 
436 

Reed, Alan D., 1176 
Reed, AlIlIl D. , et aI. , 1084 
Reed , Alan D., Paul R. Nickens, and Signa L. 

larralde, 1153 
Reod, Erik K., 694 
Reed, Lori Stephens, 306 
regionality, 532, 597, 1221; ceramic, 209-10, 214-

15; chipped stone, 596-97, 601, 662, 675; 
ornament, 1176-91 



1252 Chaco Artifacts 

Reber, Charles A., 163 
Reid, J. Jefferson, 1087 
Reina, Ruben E., and Robert M. Hill, 67, 69, 155, 

163. 164, 21t 
Reiter, Paul, 829 
Reiter, Winifred, 1149 
Renfrew, Colin, 151,597 
Renfrew, Colin, 1. E. Dixon, and J. B. Cann, 601 
Renwick, Rosalyn, 1227 
Reserve Black-on-White, 313,325, 340 
Reserve Indented Corrugated, 441 
Reserve Smudged, 436 
reuse, ceramic, 22, 32, 156, 161,934, 1176; chipped 

stone, 698, as arrow salvage, 675, by Navajo, 
679; retouched flakes, 589 

rhyolile, 1123 
Rice, Prudence M., 37, 49, 69, 152, 155, 162-64, 

173,603 
Richert, Roland, 1199 
Ridgely, J. L., 626 
rims on ceramics, change through time for, 169, 

185-96; diameters of, 173-77; filJet widths for, 
166, 169, 173. 177; flare of. 166, 169, 170, 
173, 177, 195; orifice diameter and, 180; 
painting of, 38, 41, 49, 385 

Rinaldo, John B., 679 
Rinaldo. John B., and Elaine A. Bluhm, 441 
rings, 1163; bone, 1192; jet, 1122; mica. 1139; 

serpentine, 1139; trachyte, 1176 
Rio Grande Area, 209, 628, 694, 993. 1155 
Rio Puerco of the East, 90. 95, 628. 11 84 
Rio Puerco of the West, 165 
roads, 9, 1176~9 1 passim; ceramics on, 49, 141. 

150-51, 164 
Roberts, Frank H. H. , 41, 45, 49, 74. 175,218, 

262.278, 286, 298, 306, 313, 334, 384. 436, 
547, 596, 934, 991. 1014, 1016, 1023, 1053, 
1077, 1084,1143, 1147. 1149-53, 1183,1191 

Rohn, Arthur, 49, 50, 68, 166. 180,254,392,705 , 
707,772,773,810,830,834.1086 

Roney. John R.. 150 
roof-fall , 573, 589, 856, 859, 1081 
rooms, round surface. 153 
Roseberry, William, 212 
Roswell. New Mexico. 676 
rubbing stones, 829 
Rye, Owen S., 84, 114, 115, 162 

SAS Institute, 185, 193 
St. Johns Polychrome. 49, 119. 156; defining, 434, 

435 
Saitta, Dean, 209 
Salmon Ruin, 2, 4; ceramics from, 70. 149. )51; 

chipped stone from, 603, 675, 694; grooved 
stone from, 993; metates from, 1024, 1025, 
1051, to81 . to83; ornaments from, 1177. 1199 

Sambrilo Brown, 441 
Samuels, Michael L., and Julio L Betancourt, 162~ 

63 
San Jose point, J 131 
San Juan Basin, 2, 4, 9; ceramic resources in the, 

73, 97 . 98, 162, and redwares, 135, and 
trachyte, 149-52; geologic description of the, 
610, and stone resources, 597, 964, 1123, 
1130; goods movement in the, 214. 1221 

San Juan igneous temper, 128, 132, 135, 138, 141, 
143, 147 

San Juan Redware. 42. 85, 207, 416; import 
chronology and, 132. 135, 137, 141 

• 

San Juan River, ceramics and the, 41, 75, 76, 100, 
132, 153, 165, 340; slone resources and the, 
603,845,964,980,990,991,1182,1199 

San Juan Wbiteware, 135, 141 
San Maleo Ruin. 1206 • 
San Ysidro, New Mexico, 505 
sandal lasts, 763, 772 
sandstone. ornaments of, 1143, 1150. 1176, 1177, 

1182, 1184, 1192, 1193; tools of, 948, 999, 
t029, \033 

sandstone temper, 75. 76, 87~90, 96, 98. 110, 138, 
144, 166, 175, 184, 187. 191 ,200; chalcedonic 
cement, 90, 94-96, 97, 135, 137, 139, 147; 
magnetic. 98-99; with trachyte, 104~5 

Sandstone Black-on-Red, 416 
Sanostee Black~on-Red, 435 
Sanostee Red-on~Orange, 165, 416 
Sanostee Wash, 156 
Santa Clara Pottery Today, LeFree, 819 
Santa Fe, New Mexico, 659 
satin spar, 1140 
Saucier, Alva E., 90, 94, 95, 626 
Sayodneeche, 1140 
Scbeick, Cb~rie, 1143 
Schelberg, John D., 12, 206, 596, 603, 999, 1001 , 

1023, 1024, 1065, 1176, 1207, 1231 
Schiffer, Michael Brian, et aI., 206, 239 
schist, 1122, 1123. 1140, 1150, 1177 
Schmader, Matthew F., 1155, 1229 
School of American Research, 95, 104 • 
Schutt. Jeanne A., 643. 541 



• 

• 

• 

Scott, Glenn R., Robert B. O'Sullivan, and David L. 
Weide. 77, 610 

scrapers, 156, 161, 564, 573, 592 
scraping, 152 
seasonality, 164,207,596, 1155, 1230-31 
Sebastian, Lynne, 1, 69, 161, 208, 214, 1153, 1176, 

1207,1231 
seed jar. 58 . 68 
selenite, as abrasive, 1227; confused witb shaved 

mica, 1122; ornaments from, 1139, 1143. 
1153. 1166, lI77, 1191 , 1198, 1199 

Senter, Donovan. 1078 
serpentine, 1140,1141 , 1150, 1177 
Sessions, Steven E., 1139 
settlement patterns, 1229 
Sbabik'eshchee Sile/vilJage, 3; ceramics at, 44, 75, 

76, 99; chipped stone at, 547 , 596; ground 
stone at. 845, 854, 934, 991; mealing bins at, 
1016, 1053, and metates, 1026, 1066, 1077, 
1103;omamentsat, 1143. 1147·49, 1]50, 1151 

Shackley. M. S., 628 
shale, 1122, 1138, 1142, 1151, 1152, 1162, 1176, 

1177, 1182, 1191, 1199 
Shannon-Weaver index, 143 
Sheep Camp Shelter, 1139 
Sbeep Springs Gray, 230 
shell , 1131 ; identification of, 1120, 1123, 1207; 

inlay with, 882; offerings of, 1149, 1168; 
ornaments of, 1138-40, 1152-53, 1155, 1162-
63, 1166, 1170, 1176-77, 1183-84, 1191-93, 
1199 

Shelley, Phillip H., 543 , 603 , 675, 1024, 1025, 
1051, 1081, 1083, 1182, 1228 

Shepard, Anna 0 ., 74, 77, 79, 84, 103, 114, 118, 
127, 129, 152, 153, 156, 165,392 

sberds, kiva reuse of. 934; scrapers from, 156, 16 1; 
temper with ground, 41-43, 79, 84-89,94,95, 
101,104,105,114,129, 144,162 

shield, 1198 
shifts. cultural, 205-6. 694, 1227-28 
Shiprock, New Mexico, 1199 
shoe-form vessel (duck pot), 69 
Showlow Smudged, 436 
shrines, 887, tl63, 1166, 1168, 1176 
Shumway Pueblo, 1199, 1207, 1229 
siderite, 1123 
Siemers, C. T., and N. R. King , 610 
Sigleo, Anne M. C., 1123, 1184 
silicified wood, 541, 543, 625 , 991, J 123. See also 

petrified wood 

Index 1253 

siltstone, 1122, 1177. 1192 
Silver City, New Mex ico, 205 
Simmons, Alan H., 541, 1139 
Singer, B. S., and A . M . Kudo. 628 
Sisson, Edward B. , 69 
Site 264, ornament from, 1152 
Site 499, Mesa Verde, 1085 
Siverts, Henning. 212, 213 
Skunk Springs, 2, 149-52, 156 
slab cover, 707 
slate, 1122,1153, 1155, 1177, 1183 
slip, 41, 49, 135, 152, 340,416,434 
slipslop, 384 
smaU-sites/small-bouse sites, 4, 9, 144, 553; 

ceramics from, 68, 138-44; chipped stone from, 
553, 573, 602; ground stone from 914. See 
also greathouse-small site comparisons 

Smartt, Richard, 1120 
Smith, C. T., 626 
Smith, Clay T., 90, 94 
Smith, G. A., 628, 629 
Smith, G. A., and A. Levine, 629 
Smith. Larry N .• 76 
Smith, R. L., R. A. Bailey, and C. S. Ross, 629 
Smith. Watson, 163, 392 
Smith Lake, New Mexico, 90 
Smithsonian Institution, 660. 1165 
smudged ware, 135. See also Polished Smudged 
Snaketown, 993, 1130 
soapstone, 1147 
social organization, 152, 165,205-14,964, 1017, 

1024, and status, 165, 1140, 1176. 1182, 
1205-7,1231 

Socorro Black-on-Wbite, 110, 325, 340 
Socorro temper, 110 
sooting, 162, 218 
Sosi Black-on-Wbite, 298, 377, 384, 406 
Sosi decorative style, 385, 417 
·Source Area Studies of Pueblo 1-1Il Pottery of 

Chaco Canyon, 1976-1977.· Warren, 75 
Spadefoot Toad Site. See 29SJ629 
Spaulding, A. C. , 950 
specialization, ceramic, 164, 173, 181 , 206-14; 

chipped stone, 603; ornament, 1162, 1176, 
1205; reviewed, 1227 

Spell, T. L., and T. M. Harrison, 628 
Spell, T. L., P. R. Kyle, and J. Becker, 628 
Speth, J. D. , 966 
splintery silicified wood (lithic codes 1109, 1110), 

541,545,553, 556, 581, 643, 652 
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Spondyius sp., 1153, 1155, 1162 
squasb pol. See tecomate 
staining , 796, 799, 887. 1142 
standardization . ~ specialization 
Standing Rock, 150 
Stark, Barbara L. t 153. ISS, 202, 207. 209 
Statistical Package for the Social Sciences. Nie. 950 
steatite. 1199 
Sterling Sile , 1182·83 
Stevenson. Matilda Coxc, 208 
Steward, Julian H., 1153 
sticks. ceremonial, 1193 
Stix, J. t F. Goff, M. P. Gorton, G. Heiken, and S. 

R. Garcia, 628 
Stoltman, James B . • 119, 149 
stone circles, 4, 725 
stone tablets, 172 
siranddividers, 1141,1184 
striations, ornament with, 1147; tools with, 819. 988, 

989 , 1003, 1047, 1060 
Slrombus SP't 1162 
submarine vessel, 70 
subsistence, 161 
Succ;nae. 1184 
Suhm, Dee Ann , and Alex Krieger, 679 
Sullivan, Alan P., 156, 161 
sulphur, 1150 
Sundt, William M., 110 
Swannack, Jervis D . • Jr. , 705 , 810, 1020, 1085 
Swarthout, Jeanne, and Alan Dulaney, 210 
Swartz Ruin, 691 
Swift, Marilyn, 1199, 1207, 1229 
Switzer, Ronald R. , 1184, 1191 

Tabeguache Cave, 1142 
Tainter, Joseph A. , and David A. Gillio, 5% 
talc, 1143, 1177 
Tallahogan Red , 435 
Talus Unit, 3, 660 
Taos Black-on-White, 325 
Taylor Black-on-White, 298, 306 
-Technological Studies of the Pottery of Cbaco 

Canyon, - Warren , 75 
tecomate, 58, 68, 175, 181 , 218 
Tehuacan Valley, Mexico, 69 
temper, 76-78, 162. 169. 185-93; defining ceramics 

by, 41, 73-110, and a paste index, 114; 
de fining imports by. 123, 127, 129, 138; 
density of. 85 , 110: sandstone in, 85, 87-90, 
96-98. 138; sherds in, 22, 114; vessel function 

and . 175 
Texas, 679 
Thaden, R. E., E. S. Santos, and O. B. Raup, 628 
Theodore Black-on-White, 262, 270, 365, 370 
Thomas. D. H. , 950 
Thomas, David H., 170 
Thompson. Raymond H., 164 
Three-C Site, 3, 660, 1077. 1157, 1163 
tinklers, 1184 
Titiev, Mischa, 1014 
Toad lena Black-on-White, 298, 306, 377, 384, 406 
Tocito Gray, 230 
Tohatchi, New Mexico, 1152 
Tohatchi Banded. 235 
Toll, H. Wolcott, 9, 17, 75, 76, 152, 185, 949, 

1006, 1231; mentioned, 69, 70, 141, 149, 155, 
156, 162, 164, 165, 193 . 196, 200, 205,210. 
214, 385, 596, 602, 603 

Toll, H. Wolcott , Eric Blinman, and C. Dean 
Wilson , 42, 209, 211 , 334, 1231 

Toll, H. Wolcott, and Peter J. McKenna, 32, 43, 50, 
65 , 68, 105, 109, 132, 149, 162. 165, 166. 

• 

180, 182, 188.202 , 204,210,214,235,239. • 
250, 286. 278.298, 313, 325,377,411 , 416. 
436 , 601 

Toll, H. Wolcott, Mollie S. Toll, Man:ia T. Newren, 
and William B. Gillespie, 161 

Toll , H. Wolcott, and C. Dean Wilson, 127 
Toll , H. Wolcott, Thomas C. Windes, and Peter J. 

McKenna, 49. 71 . 117, 132. 138, 141, 184, 
193, 202,204,392, 1130. 1157, 1206 

Toll , Mollie 5. , 1024, 1065, 1224 
Tom Mathews Dig, 1053. 1079, 1103 
tools, ceramic producing, 155-56, 1226, 1228; com­

grinding , 755, 859, 1077, and whole metate:ol, 
1027, 1055; crystal engraver, 1182; function 
related to material in , 1223-25; notch-tool , 
1068; review of tool ki ts, 1225-29; sawblade, 
1068; tools in situ , 856, 934; use-modification 
of, 954, 966-67, 1000, 1006. See also 
separately by type 

Torrence, Robin, 603 
Totah Area, 165, 392 
Toulouse, Mr., 808, 810 
Tourtellot, Gair, 601 
Toyah point, 679 
Trachydard um sp. 1162 
trachyte, artifacts of, 629; ornaments of, 1176 
trachyte temper. 68 , 75, 76, 101-10,113, 117,129, • 

US, 137-39, 143,147, 149-52, 166. 177, 180, 



• 

• 

• 

182, 184, 187, 191, 198,200, 250,370 
trade, evidence for, 601,1147,1155.1170,1205; 

exchange, 163-64, 215, 550, 561 . 597; quality 
of product and, 153 

Transitional Black-on-White, 286 
transportation, ceramic, 164; chipped stone, 601 
Transwestem Pipeline Project (ENRON), 77, 105 
trash. artifacts in. 573, 580-82, 597, 1166 
travertine, 1120 
tree-ring dates, 882, 1086, 1141 , 1142, 1183 
Trinkaus, Kathryn Maurer. 155 
TrueD, Marcia L., 9, 144, 153, 164.532,580,602, 

685, 890, 909, 922, 966, 977, 980, 1003, 
1143.1149-51. 1157, 1162, 1166, 1184, 1191 . 
1204, 1224-30 passim 

Tseahatso Cave, 1152 
Tsegi Canyon, 1141 
Tsegi Orangeware, 42. 47. 85. 137; defining. 416. 

434,435 
Tseh So, 3, 763, 772, 796, 823, 1053, 1078, 1121 
tube beads, 1147 
tufa, ornaments from, 1140, (inlay) 1199, (pendant) 

1199 
Tunicba Black-on-Wbite, 278, 286, 411 
Turitella sp.t 1153 
turquoise, 163 , 596,691, 733, 792, 854, 882, 914, 

921, (in kiva) 934, (in pithouse) 934; mining, 
1204; offerings of, 1149, 1163, 1165, 1168, 
1I70; ornaments of, 1143, (beads) 1147, 1176, 
1182-83, 1193, 1I98, (chunk) 1155, (pendants) 
1143,1151-53,1176-77, 1183-84.1191, 1I99, 
(Pieces) ll51-52, lI55, 1162, 1170, lI84, 
lI91-92, 1199, and reviewed, 1205-6; sources 
for, 1120, 1123, 1130 

Tusayan Black-on-Red, 416 
Tusayan Black-on-White, 392 
Tusayan Carbon-on-White, 137 
Tusayan Ceramic Series, 41 , 119 
Tusayan Conugated. 245, 250, 254 
Tusayan Polychrome, 434 
Tusayan temper, 110 
Tusayan Whiteware, 41, 119, 137. 392; defining, 

402-15; import chronology and, 141 , 143, 147; 
temper in , 99, 110 

29Mc184, mention of, 1I51 
29511 16, chipped stone from, 685; ornament from, 

1150; mention of, 1131 
29SJI26, ornaments from, 1138, 1139; mentinn of, 

1131 
29SJ299, ceramics at, 87, 132, 156, for BMnI, 94, 

Index 1255 

97. 98. 262-63, for PI, 76, 88, 90, 91; ground 
stone and , 845, 856, 922, 1017, 1026, 1040, 
1045, 1066, 1103; ornaments and, 1143, 1147-
49, 1150, 1157 

29SJ387. See Pueblo Bonito 
29SJ389. See Pueblo Aho 
2951390. See Rabbit Ruin 
2951391. See Una Vida 
29SJ392 (Kin Nahasbas), 1,3,991, 1162, 1163 
29SJ393. See Kin Klelso 
2951394. See Tseh So 
2951395. See Bc 51 
2951396 (Ignorance Hollow), 1078 
2951398, milling tools at, 1053, 1079 
29SJ399, (Tom Mathews Dig), milling tools at, 

1053, 1079, 1103; workshop at, 1170 
2951400 (Casa Sombreada), 1192 
29SJ423, artifact assemblages at, 592; ceramics and, 

94, 97, 106, 132, 135, 235, 262, 416, 435, 
441; chipped stone and, 545 , 564, 585, 685; 
ground stone and, 845, 854, 887, 890, 921, 
922, 934, and metales, 1026, 1037, 1040, 
1066, 1103; ornaments and, 1143, 1147-49, 
1166; turquoise offerings at, 1165, 1168 

2951540 (Gallo Cliff Dwelling). 1017, 1192 
2951589. See Bc 236 
29SJ625 (Tbree-C Site), 3, 660. 1077, 1157, 1163 
29SJ626, ceramics and , 75, 95, 153, 161 ; chipped 

stone and, 580, 582; ornaments and, 1120, 
1162 

2951627. cemmics ai, 68, 70, 76, 95, lOS, 113, 123, 
153, 166, 188, 191,200,201 . 262. 411,436, 
602 , and import chronology. 132. 135, l37, 
139, 144; chipped stone at, 561, 573, 574, 580-
82, 601, 602; ground stone at, 755, 757, 780, 
796, 808, 851, 859, 887, 890, 909, 948, 980, 
994, 997, 1006, and metates, 1026, 1053, 
1055,1103; ornaments at, 1151 , 1157, 1162, 
1165, 1170 

2951628, ceramics at, 76, 88, 90, 91, 98, 99, 101, 
129, 132, 262-63; ground stone at, 887, 909-
14, 980, 989, 994, and metates, 1026, 1056, 
1103; ornaments at, 1150, 1157; review for, 
1229 

2951629, cemmics at, 68, 70, 94, 95, 106, 132, 135, 
147, 149, 188, 191, 200, 262, 384, 602; 
chipped stone at, 9, 573, 574. 580-82. 590, 
596, 691; ground stone at, 773, 780, 792, 847, 
882, 887 , 909, 914-22, 967. 989, 1006, and 
metates, 1017, 1023, 1026, 1030, 1034, 1040, 
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1045, 1051, 1053, 1055, 1056. 1060, 1089, 
1103; ornaments at, 1131, 1I5t. 1157, 1162. 
1163 

29SJ630, ceramics at, 75 
29SJ633. See Eleventh Hour Site 
29SJ721, ceramics at, 76, 88, 90,91,262; ground 

stone at, 922. 927 . 989; ornaments at, 1166 
295J724, ceramics and, 76, 88, 90, 91, 114, 132. 

262,435; chipped stone and, 580, 581 ; grouod 
stone and, 921 , 927, 967, 989, and metates t 

1026, 1033. 1034; ornaments and, t 151 
29S1750 (Leyit Kin), 1042, 1077 
29SJ753, melates for, 1079 
29S}827. See Be 362 
29SJ839, ceramics and chipped stone at, 603 
295J 1118, mention of, J 131 
29SJ1l56 (AUatJ Cave), 1131; beads and pictograph 

at, 1138 
29SJl157 (Sleeping Dune/Ant Hill Dune), 1l3t , 

1138 
29511337, mention of, 1122 
29SJ1360, ceramics at, 70, 75, 76, 94, 95 , 97, 132, 

135, 147, 161, 188, 191 ,200; chipped slone at, 
580~81, 589, 592; ground stone at, 85 1, 859, 
881, 927, 934, 967, 989, 997 , and melates, 
1026, 1033, 1034, 1040, 1053, 1066. 1103; 
ornaments at, 1122, 1151 . 1157, 1l63. 1165. 
and craft area, 1162; macaw at, 1166 

29511365. arrow points at, 679 
29SJI613, chipped stone at, 679 
29SJ1657 (Half House), 1016, 1077, 1151 
29S]1659. See Sbabik'eshcbee Village 
29SJl678, ornament at, 1151 
29SJI912 (Lizard House), melate ai, 1079 
29SJ1922, metate at, 1079 
29SJ 1947. See Pueblo del Arroyo 
Twin Angels Pueblo, 2, lSI , 1184 
Twin Butte Site. Arizona, 1152, 1229 
Twin Trees Plain, 226 

uintahite, 1121 
Una Vida, 1, 3; chipped stone at. 531 , 553, 580, 

660, 691; clay sources near, 472, 483, 485, 
487; ground stone at, 772, 823, 830, 851, 859, 
882-87, 922, and manos, 1006, and melates, 
1026, 1028, 1035, 1037, 1040, 1042, 1056, 
1060, 1103; metate matching for, 1017; 
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Utah, 132, 165.547, 550,676,685, 1121, 1141, 

1153 
Utah-type roetate, 1020 

variability, abraders and, 702-5; ceramic, 193-96; 
chipped stone, 553-51, 590, 592; hammerstone, 
948-49, 964-67 
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Vazz.ana, M. E., 622, 625, 626 
vessel form and function , 165, 206, 209-11 
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Vierra, Robert K., and Carl J. Phagan, 662 
Village of the Great Kivas, 2,1084, 1191 
Vivian, R. Gordon, 74, 129, 278. 306, 334, 830, 

882,1028, 1077. 1078, 1157, 1199 
Vivian, R. Gordon, and Tom W. Mathews, 74, 101, 

334, 384, 547, 553, 694, 705. 763. 780, 792, 
823,991 , 999, 1053, 1080, 1203 

Vivian, R. Gwinn , t, 161 , 162, 164, 679, 1037, 
1201, 1231 

Vivian, R. Gwinn , Dulce N. Dodgen, and Gayle H. 
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Vall, Charles B., 602 

Wallace, Laurel, 1153, 1182 
Wallace Ruin, 1177. 1192 
Warren, A. Helene, 12, 17, 74-84, 90, 94-112, 138, 

162, 539, 610, 622, 625, 626, 703, 948, 956, 
1120 

Warren, A. Helene. and Frances Joan Mathien, 
1130, 1204 

warrior, burial of the, 1198 
Washburn, Dorothy K., 69, 70, 286 
Washington Pass cbert. 541, 545, 550, 553, 561 , 

564, 596, 597, 601-4. 626 , 640 
Webster's New Collegiate Dictionary, 1122 
wedges, 592 
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Weigand, Phil C. , Garman Harbottle, and Edward V. 
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Wendorf. Fred. 1152, 1229 
Wepo Black-on-White, 286, 411 
Werito's Rincon, 922, 927 
Wetberill. Richard, 1026 
Wetherill Black-on-White. 402 
Whalley, Lucy. and Janice Yingst, 1182 
whetstones, 763, 792 
whistle, bone, 1142. 1184 
White Dog Cave, 1140, 1147 
white minerals, 1121. 114], 1152, 1153, 1184, 1192, 

1198; confusion of shell with, 1120-21 
White Mound Black-on-White. 262, 270, 370 
White Mound Phase, 1152 
White Mountain Redware, 42, 85, 137. 165, 201; 

defining, 416, 434, 435 
whiteware, defining, 38, 40, 210, 262-364, and 

unidentified. 359-64; forms in, 49, 50, 52, 68-
71, and volume. 73; paint on, 127-29, 205~, 

and temper, 43, 44, 84-85, 88-89, 98, 101, 
107, 132-49; production of, 165-66.207; roads 
with, 164. See also separately by type name 

Whitewater District, 1 J 52, 1155 
Whitten, Penelope. 1151 
Whittlesey, Stephanie M., 416 
whole lools, 573. See also tools 
whole vessels, 71-73 
Wichita State University, 1122 
Wide Neckbanded, 123, 176-77, 184. 195, 198,200; 

defining, 230-34 
Wijiji, 3, 97 
Wilcox, David R., 1,49,71,208, 209,213, 1230, 

1231 
Willard, M. E., and R. H. Weber, 629 
Wills, Wirt H., 12, 114 
Wilson, C. Dean , 127, 132,205,226,392,441 
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153, 155, 161,207 
Windes, Thomas C., 1,9, 12, 32, 41, 49 , 71, 75. 

162, 164, 216, 239, 245, 254, 278, 286, 306, 
313, 334, 370, 384, 402, 406, 411, 661, 679, 
725,856,887,921.927,989-91, 1130, 1151, 
1166,1168,1170,1176,1205,1222-31 passim; 
mentions, 17, 68, 69, 98, 113-19, 129, 132, 
156, 205, 210, 130,541 , 545,580,596,602, 
780, 859, 882,914,977, 1143, 1150, 1157, 
1163, 1165 

Windes , Thomas C., and Catherine M. Cameron, 
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Windes, Thomas C., and William Doleman, 14 
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Windes, Thomas C •• and Peter J. McKenna , 41 , 313 
Window Rock, Arizona, 1152 
Wingate Black-on-Red, 416, 435 
Wingate Polychrome, 434, 435 
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Wiseman, Regge N., 138, 163, 676 
Wiseman, Regge N., and J. Andrew Darling, 1130 
Wobst and Plog, 212 
Wolf, Eric R. , 212 
Wolfman, D., 628 
wood,ornamentsof,1138, 1139, 1152 
Woodbury, Richard B., 541, 564. 676. 705, 758, 

772,795,801,808,823,829,830,953,977, 
999,1001, 1013-17, 1152, 1226 

Woodruff Brown, 135,441 
Woodruff Redware, 42, 135,416, 435 
Woodruff Smudged, 436 
Woods, Janet, 1149, 1165 
Woodward and Timmer, 626 
woodworking, 801, 859, 988 
work areas, cef1lmic facilities, 153-56, 1182; chipped 

stone facilities, 543, 573, 592, 596, 603; 
pithouse, 856, 914, 927; workshop for metates, 
1081, 1083, for ornaments, 1120, 1150, 1162-
63, 1165, 1170, 1182, 1204-5, 1207 

Yellow House, 1080 
yellow-brown spotted chert (lithic code 1072), 545, 

553, 597. 652 
yellow minerals, 1122, 1198 
Young, Lisa C., and Tammy Slone, 206, 239 
yucca., seed beads from, 1152; tool for preparing, 
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Zachary, J. C .• Jr., 1I23 
zapatojos (duck pot), 69 
Zedeiio, Maria Nieves, el a!., 77, 99, 102, 103, lOS, 

123, 132, 210 
Zedeno, Maria Nieves, and Barbara J. MiDs, 123 
Zuni, New Mexico, 1191 
Zuni Area, 254. 733 
Zuni chert (lithic code 1072), 541; as jasper. 626. 

640 
Zuni Mountains, 76, 77, 626, 640 
Zuni Pueblo, 208, 1163 
Zuni-Rio Grande dicotamy, 1143 
Zuni wood Qitbic codes 1160, 1I61), 541, 545, 553, 
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