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PREFACE
Interpretation, and Bill Sweetland, Park
Archeologist. The Park Service also provided a
valuable comparative collection of ceramic and
lithic materials, much equipment, and a good deal
of expertise. Data and text entry and editing for
this report have been handled by Linda Switzer and
Ingrid Carlson. All figures except 1.2 (by Eric
Blinman) were drafted by Lisa Schifrin. We
appreciate the comments received from Powers,
Miles, and Janet Orcutt on a draft of this report.
Matt Root was of great assistance in final proofreading of the formatted manuscript. Finally, I
thank Marilyn Von Seggem and our children,
Claire and Sander, for their patience and support
during fieldwork and report writing.

This report is the first fruit of a collaboration
that began in 1986 when Robert P. Powers,
archaeologist in the Branch of Cultural Research in
the Southwest Region of the National Park Service
asked for my comments on his draft archaeological
research design for a survey project that was
beginning in Bandelier National Monument. I
obliged perhaps too enthusiastically, and had soon
agreed in principle to undertake some excavations
in support of the NPS surveys of Bandelier.
The excavations reported here, undertaken in
four weeks in the summer of 1988, are the first
phase of what we hope will be a three-year program of excavations scheduled to terminate in
1990, the same year the field portion of the survey
is expected to draw to a close with 40% or more
coverage of the Monument. With the exception of
the first chapter, which articulates a rationale and a
research direction for the excavations, this is a
descriptive report. Moreover, the scope of the
work was severely limited by the small size of the
crew and the available funds.

Of the several contributors to this report, Ingrid
Carlson is working towards a master's degree in
Anthropology at Washington State University and
holds a B.A. from SUNY-Oswego. Meredith
Matthews (M.A., University of Colorado) analyzed
the macrobotanical remains, and can be reached at
the San Juan College CRM Program, 4601 College
Blvd., Farmington, NM 87110. Matthew Root is a
doctoral candidate in Anthropology at WSU and
holds a master's degree from the University of
Kansas. Nicholas Trierweiler (Ph.D., UCLA) of
Marian. Associates, Inc., is located at HCB-82 Box
2, Leaday, TX 76888. Contributors from WSU
can be reached at the Department of Anthropology,
WSU, Pullman, WA 99164-4910.

What we were able to accomplish is due to the
dedication of this small crew, all present or former
graduate students in anthropology at Washington
State University: Karen Dohm, crew chief; Ingrid
Carlson; Jill Wagner, and Mary Wolf; and to the
many volunteers who assisted us almost every day
in field or lab chores: Ed Ameson, Eric Blinman,
Marilyn Bloom, Steve Bracker, Shauna Car, Gary
Chodorow, Dave Cushman, Rory Gauthier, Sally
Gauthier, Ed Greene, Amy Halsband, Karen
Harry, Carolyn Jervis, John Lissoway, Tom
McCalla, Mary McElhom, Judith Miles, Howard
Newman, Maggie Pierce, Bob and Willow
Powers, Monica Rodriguez, Dan Rogers, Andrea
Sharon, Veronia West, Courtney White, James
White, and Joasia and Sonia Zakrzewski. (It is
unfortunate that Sonia comes last in the alphabet, as
she returned the most often.) For their assistance
in providing lodging, logistical, and moral support,
we thank the Superintendent of Bandelier National
Monument, Jose" Cisneros, Ed Greene, Chief of

The work reported here was supported by the
Southwest Parks and Monument Association, the
Friends of Bandelier, the National Park Service,
the Graduate School of Washington State University, the Division of Humanities and Social
Sciences, WSU, and the Department of Anthropology, WSU. It was carried out under ARPA
permit 88-BAND-l.
~T. Kohlcr
May 1989
Fajllman
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CHAPTER 1
INTRODUCTION
by
Timothy A. Kohler
The degree of prehistoric political complexity
in the large pueblos of the central and northern portions of the North American Southwest has dominated archaeological debate in this area for the past
decade (Upham and Plog 1986). The most promising progress on this issue appears to come, not
from attacking it head on, but through a strategy
that Netting (1987) calls "unpacking the evolutionary portmanteau" (see also Plog 1974; McGuire
1983; Leonard and Jones 1987). This approach involves breaking down high-order concepts used in
evolutionary typologies in the recent past (such as
"chiefdom") into analytically separable dimensions
of variability.
The research project which we begin to report
in this volume attempts to unbundle another dimension of political complexity: that of population aggregation. Arguments in favor of relatively complex political organization in the prehistoric Southwest invariably focus on those periods and places
where people lived together in large groups. And
yet, while it is reasonable to believe that if hierarchical political systems did develop in the Southwest, it would have been in the context of population aggregation, there has been little examination
of the process of aggregation itself as potentially
distinct from and independent of the development
of hierarchical political systems. (By aggregation
we have in mind a process, not a particular state,
so we include both the movement from hamlets
into villages, and from these the development of
the large pueblos of the late prehistoric period,
within the field of discussion.) Thus we propose
to make headway on the question of prehistoric
political complexity in the Southwest by building
and challenging a model for aggregation which
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does not presume the prior or simultaneous development of hierarchical political systems.
We do not mean to suggest that the problem of
aggregation in the Southwest is entirely unexamined outside of scenarios (Upham 1983; Lightfoot
1984) in which it is essentially a political process.
For various portions of the Southwest, and at various times, other research has attempted to explain
village formation as due to climate change (Graves
et al. 1982); as a simple concentration of population in those areas most suitable for agriculture
during subsistence intensification (Woosley 1988);
as a response to warfare (Haas 1986); or (not so
contradictory as it may seem) as a mechanism for
avoidance of conflict (Hunter-Anderson 1979).
To a certain extent, these differing emphases
may reflect a genuine particularity to some aspects
of the process of aggregation in different areas and
in different times in the Southwest. After all,
mesa-top pithouse villages appeared along the
Upper Little Colorado by perhaps A.D. 200 (Plog
1974: 157) and in Chaco Canyon by the 6 th century
A.D. (Roberts 1929; Robinson et al. 1974: 39).
There are at least two significant periods of aggregation in the Mesa Verde Region prior to A.D. 900
(Orcutt et al. in press) where recently completed
excavation and survey in the Dolores area provide a
wealth of information that will be reviewed below.
Later episodes of aggregation, apparently accompanied by regional and even trans-regional systems
of exchange (Snow 1981; Wilcox 1987) and extensive alliance systems (Plog 1983) have long
been the focus of research in the Chaco, Mesa
Verde, protohistoric Western Pueblo, and Rio
Grande areas.

Though there may be some particularity to the
process in these instances, we are more interested
in the extent to which there exists some common
patterning. We therefore propose to examine a
model of aggregation that we claim has some applicability throughout the Anasazi Southwest, although as presented here it is most applicable to
those higher, better-watered portions where at least
some of the farming seems to be land-extensive in
nature, a variety of slash-and-burn. Briefly, this
model proposes that aggregation is driven primarily
by increasing population density, causing depletion
of wild foodresourcesand competition for agricultural lands that together favor development of large
aggregates in ways that we will suggest below.
The Pajarito Plateau of North-central New Mexico,
and more specifically, the area now administered as
Bandelier National Monument will be the focus of
research (Fig. 1.1). These excavations both
benefit from, and assist, an in-progress sample
survey of the Monument being conducted by the
Branch of Cultural Research, National Park
Service, Santa Fe.1 Theresultsof this joint survey
and excavation project will be used to enrich the
interpretation of Bandelier's prehistory,revampthe
out-of-date interpretive displays at the park, and
examine the proposed model of population
aggregation.
THE STUDY AREA
Bandelier National Monument, a national park
of 132.5 sq km, was established in 1916 and came
under Park Service jurisdiction in 1932 (Rothman
1985). The Monument is located in the middle of
the Pajarito Plateau, a southeastward-sloping tableland formed of consolidated ash from repeated
eruptions of the Toledo and Valles calderas between 1.4 and 1.0 mya. Defined by Hewett (1906)
as an archaeological province extending from the
Rio Chama on the north to the Cafiada de Cochiti
on the south, and from the Rio Grande on the east
to the Jemez peaks on the west, the Pajarito is a
sub-region of the middle Rio Grande valley
(Cordell 1979).

1
The survey, directed by Robert P. Powers and Janet D.
Orcutt, began in 1987 and will continue through at least
1990. At the close of the 1988 season 5589 acres
(17.1% of the Monument) had been surveyed, resulting
in the recording of 857 sites. The goal is to accomplish
a 40% sample of the Monument by the close of the
survey.

Elevations in the Monumentrangefrom 1621
m at the river in the southeast corner of the park, to
3109 m at the top of Cerro Grande, on the eastern
edge of Valle Grande. A series of deep, rugged
canyons incised by stream flow through the soft
Bandelier tuff dissect the mesa top and expose
basalt, sandstone, cherts, rhyolites, and obsidian.
The soils formed from these volcanic sediments are
generally shallow, stony, and highly erodable.
Thick sandy soils have developed on the bottom of
major canyons, but their utility for farming is limited by their extent and, probably, by cold air
drainage.
Vegetation distributions are greatly affected by
local topography, but in general, elevations above
about 2160 m are presently forested by combinations of ponderosa pine, Douglas-fir, white fir,
limber pine, and Engelmann spruce. Below this
zone, but above about 1920 m, is a transitional
zone containing ponderosa pine along with pifionjuniper woodland. Lower still, the mesa tops are
dominated by pifion-juniper woodland with a
variety of understory shrubs including big sagebrush,rabbitbrush,cholla, mountain mahogany,
apache plume, species of sumac, and Utah white
oak. In the better-watered canyons (especially
Frijoles, Capulin, and Alamo)riparianvegetation
such as cottonwood, box elder, birch, and alder is
supported by surface and subsurface water
(Powers 1988).
Long-term changes in local climate can be understood in a general sense from studies in neighboring areas (see especially Petersen 1986; Gillespie 1985; Dean et al. 1985) but no high-resolution study of local low-frequency climate change
is available. Steams' (1981) study of a core from
Alamo Bog in the Jemez Mountains, with an uppermost date of 1830 ± 170 BP, does seem to
show that a low-frequency trend towards dessication beginning in the late 1200s, documented better
elsewhere, may also affect this area.
Thanks to dendroclimatology, we are much
better equipped to document local high-frequency
climate change. (Such change occurs in cycles of
less than one human generation and is apparent to
humans.) Orcutt (1988) hasreviewedthe implications for Pajarito Plateau settlement of Palmer
Drought Severity Indexes (PDSIs) constructed for
the southeastern Colorado Plateau by Rose et al.
(1982). The PDSIs integrate information on the
total water-holding capacities of soils in their upper

Figure 1.1. Bandelier National Monument, New Mexico, showing areas already surveyed, those
projected for survey over the next two to three years, and sites tested in Summer 1988.
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and lower zones with annual paleoclimatic variability to arrive at arelativemeasure of drought severity that can be calibrated to historic weather records
to estimate an absolute measure of drought severity. Through a comparison of sample survey data
collected from the entire Pajarito Plateau (excluding
Bandelier National Monument) by the Pajarito Archaeological Research Project (PARP: Orcutt 1981;
Hill and Trierweiler 1986) Orcutt concludes that
shifting locations for habitations and field houses
during the prehistoric occupation of the Pajarito do
reflect, to some extent, changes in high-frequency
moisture availability. However, her analysis
shows that other factors must be influencing settlement decisions. These other factors appear to
include the process of aggregation itself; human
impact on the environment; and, possibly, low-frequency climate change.1
If our knowledge of local high-frequency climate change is good, our knowledge of local prehistory, including subsistence, chronology,
demography, and social organization, is sketchy at
best. With few exceptions, previous excavations
in or near the Monument are either very summarily
reported (e.g., Hewett 1938, Caywood 1966); did
not sample areasrepresentativeof major environments including higher elevations, mesa tops, side
1
We regard the absence of local high-resolution studies
of low-frequency climate change as a serious impediment
to future progress in understanding Middle Rio Grande
prehistory, since the standardizing and averaging procedures used in dendroclimatology tend to remove lowfrequency variability (Rose et al. 1981: 93). Accordingly, T. A. Kohler, P. J. Mehringer, Jr., R. H. Hevly, and
R. P. Powers are seeking support for paleoenvironmental
studies in the Jemez Mountains. Pilot studies by Mehringer and associates have located suitable deposits in
unnamed ponds and bogs at 2700 m in Rio Arriba
County (36° 02'N, 106° 37'W). One site, nicknamed
Castor Pond, contains late Holocene deposits unconformably overlying late Wisconsin age clays in a 1.6-m
core taken from the center of the 1.5-m deep pond. The
surrounding forest is dominated by white fir, ponderosa
pine, and Douglas-fir with aspens surrounding open
meadows. The last 1000 years is continuously represented by sediments averaging 35% loss of their dry
weight after combustion at 600° C. Radiocarbon dates
on the pilot core were 630 ± 70 years Before Present (at
0.30-0.35m; SI-3808) and 1120 ± 70 years Before Present (at 0.57-0.62 m; SI-3809). We propose to reinvestigate these sediments using wide-diameter cores
collected with a box-freezer. Close-interval samples
from the core will be analyzed at WSU for pollen, algae,
and microscopic charcoal fragments located in time by
multiple tree-ring-corrected radiocarbon dates. Changing
local water depth, prehistoric fire frequency, and local
and regional vegetation changes can be documented in
this way (Mehringer 1987).

canyons in the Monument (e.g., Biella and
Chapman, editors, 1979; Hubbell and Traylor, editors, 1982) or ignored the importance of floral and
faunal data (e.g. Hendron 1940; Worman and
Steen 1978). There is not enough attention in most
of thesereportstowards chronological refinement,
especially for pre-Glaze wares, that now seems
critical to further progress. Otherreports(e.g.,
Snow 1974; Hill and Trierweiler 1986; Trierweiler
1987) do provide valuable comparative data, but in
small samples. In summary, neither have the famous early excavations on the Pajarito — which
hold an important position in the history of
American archaeology ~ been surpassed, nor are
they useful for addressing current theoretical concerns in archaeology.
Figure 1.2, based on sample data from PARP,
summarizes current understanding of local population growth and aggregation . The degree of
aggregation appears to increase slowly through the
Early Classic (1325 - 1400), then decline slightly
before a dramatic increase in the Late Classic (A.D.
1550 -1600).2 On the other hand, total habitation
site weight (a proxy for human population) peaks
during the Late Coalition (1250 -1325). Unless
this simplyreflectsthe beginnings of abandonment
as one possibleresponse,along with aggregation,
to deteriorating local conditions, this population
trend appears contrary to the model of aggregation
we develop below. However, if duration of occupation for habitation sites increases through time,
as we hypothesize, the site weight index would
overestimate the earlier, more mobile populations,
and underestimate populations at the later, more
permanent sites. As will be seen in Methods,
below, we place a high priority on gathering information that will guide estimates of person-years of
occupation for habitation sites of different periods.
TOWARDS A MODEL FOR AGGREGATION
Prior to about A.D. 1300 there were periodic
but usually short-lived episodes of population aggregation in the Anasazi area. The abandonment of
the Four Corners area in the late A.D. 1200s accelerated the trend towards aggregation in other areas
of the Anasazi Southwest until, by the time of
Spanish contact, Puebloan populations were
2

Inferences for the Late Classic are questionable because
of the extremely small sample size.
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Figure 1.2. The contribution of a particular site to the total "site weight" is calculated by dividing a
site's roomblock area by the number of periods in which a site is occupied, then dividing
by a factor for the length of each period (Dickson 1979). This procedure corrects for
periods of different length, but assumes a uniform distribution of occupation in each
period for sites occupied in more than one period, and also assumes that duration of
occupation through time for roomblocks is a constant. Average habitation site weight
(bottom) is a relative measure of aggregation (from Orcutt 1988).
— 5—

concentrated in some 95relativelylarge towns.
Coupled with this change was a tendency towards
increased longevity of village occupation, although
there continued to be a great deal of (primarily)
non-residential mobility. Aggregation probably
had other consequences (or coevolutions) that are
poorly visible in the archaeologicalrecord,including at least means for conflictresolutionand coordinated political action, and within-village control
of arable land through land-tenure, as land becomes
scarcer and competition for its products increases
(Netting 1982: 461-467).
Some Previous Models
Aggregation could be considered to be due to
one or more of several factors. Some of these can
now be shown not to apply in certain cases and we
believe it is time to move towards more fundamental explanations. For example, the development of irrigation agriculture, in areas where irrigation was possible, may have acted as an impetus
to aggregation. Population aggregates could also
provide areadysource for the pooled labor that is
highly valuable for development and maintenance
of irrigation systems (Ellis 1976). With or without
irrigation, it is sometimes argued that aggregation is
fundamentally a conscious or unconscious attempt
to minimize the costs of agriculture (Woosley
1988).
However, an impressive degree of aggregation
does take place in many areas where no irrigation
was ever practiced; Bandelier National Monument
is a good example. Moreover, in the Dolores area,
also without irrigation, aggregation increased agricultural costs by dramatically increasing average
distance tofields(Kohler et al. 1986). In a review
of the evidence for population aggregation in the
Mesa Verderegionprior to A.D. 900 Orcutt et al.
(in press) also conclude that aggregation was probably not aresponseto warfare, although some
evidence of conflict coincides with the break-up of
aggregates in the Dolores Valley towards A.D.
900. Nor can the presence of elite leadership as a
stimulus to aggregate formation (Lightfoot 1984)
be verified in the Dolores archaeological record.
Finally, Hill and Trierweiler (1986: 54 - 56) draw
inspiration from punctuated equilibrium models to
postulate rapid formation and enlargement of
aggregates on the Pajarito Plateau during highfrequency drought conditions. But in the Dolores

and Chaco Canyon areas, where the population
history is better understood and the chronology
finer, aggregates formed during prolonged absence
of high-frequency drought, and dispersed during
periods of high-frequency drought (Orcutt et al. in
press; Gillespie and Powers 1983).
Most fundamentally, early episodes of aggregation in the Mesa Verde region — and we think
elsewhere in the Anasazi Southwest as well appear as responses to increased local population
density, through mechanisms described below.
Changes in local population density in turn may
have been driven partly by climate change (Dean et
al. 1985; Schlanger 1988a), by cycles of depletion
offirewoodor subsistenceresources(Kohler and
Matthews 1988) or by other factors that affected the
relative desirability of neighboring vs. local areas.
Whatever the long-range cause of population
growth in an area may be, we contend that the immediate operator causing aggregation is increased
population density. This model for aggregation
builds on work of the Dolores Archaeological
Project (DAP) and on argumentsfirstdeveloped in
the context of work conducted in the Cochiti Reservoir (Hunter-Anderson 1979), all guided by an
economic logic concisely expressed by Johnson
and Earle (1987:15-18). Johnson and Earle propose that larger social groups and political alliances
often arise as a means to manage production risk
throughreciprocalsharing and control over access
to resources. Population growth, a given in their
model, leads to subsistence intensification, which
in turn mayresultin production risk (danger of
food shortages), competition for increasingly
scarceresources,investment in facilities to help
obtain or store food, and wildresourcedepletion.
The Present Model
Attempts to understand population aggregation
in the Dolores area lead us to suggest that aggregation of farmers from hamlets into villages and from
villages into towns is rarely or never a narrow
least-cost strategy in environments similar to that of
the Anasazi, and with a technology similar to
theirs. Rather, aggregation entrains an intensification of agricultural labor without necessarily
increasing production. But if aggregation cannot
be explained as a simple process of attracting
people to places where agricultural output can be
maximized at minimal expense, it is worthwhile to
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expand the search for possible causes. And to understand the problems solved by village life it is
useful to contrast it with the other main "structural
pose" of Anasazi populations, the dispersed settlement pattern that is usually seen in the early colonization of areas (including the Pajarito Plateau) and
in areas with low population density.
Under such conditions residential sites were
small, consisting of one or only a few, probably
related, households, and were not in use for a long
period of time. Fields were near the residence
where they could be easily monitored. The relatively low caloric demands of the small population
and the ready availability of land made possible frequent shifts in field location to cultivate plots that
were recently cleared, presumably through burning. This strategy maximized the energy subsidy
from nature that shifting agriculture provides
(Hecht et al. 1988) and avoided the buildup of
weeds, depletion of nutrients, and erosion that can
accompany longer field use. Although such a
system of shifting cultivation may have considerable impact on local forest resources, especially in
semi-arid areas, there was no impediment to moving residences frequently, probably at least every
10-12 years (see also Ahlstrom 1984). Wild plant
and animal foods, relatively abundant under
conditions of low population density or recent
colonization, provided the main cushion against the
risk of short-term failure of agricultural crops,
while residential mobility provided the main longterm solution to the same problem. Presumably,
land-tenure systems were absent or poorly developed in the dispersed condition, which emphasized
residential mobility rather than trans-generational
corporate land ownership.
If populations grew through either immigration
or in-place increase, there would be several important and more or less simultaneous effects: availability of wild plant and animal foods and the
length of the fallow cycle would decrease; close by,
naturally fertile agricultural lands would become
relatively more valuable as previously uncleared
land became rare and distant; and subsistence
would depend increasingly on agricultural
products. Consider, for example, the following
findings from the Dolores Archaeological Project:
• in every site for which there are adequate
samples of charcoal from hearths, the slowgrowing,fire-sensitivepifion and juniper
decrease through time relative to wood from

shrubs and from trees that grow rapidly or
thrive under conditions of frequent fire (Kohler
and Matthews 1988). Anasazi impact on long
life-cycle wild resources was significant;
• the ratio of pifion seeds to maize varies in an
inverse fashion with local population density
(Floyd and Kohler in press), suggesting both
increasing reliance on agriculture and decreasing opportunities for foraging as population grows;
• per capita consumption of animal protein (all
of which was "wild;" turkeys were not yet
important in this area) evidently reached a nadir
during die period of greatest aggregation
(Blinman 1988: 55 - 57); and
• food use of pioneer plants, such as would
thrive in recently abandonedfieldsand grow
alongside cultivated plants, peaked during this
same period of maximum aggregation
(Matthews 1986: 174).
Two previously important mechanisms for coping
with the risk of agricultural failure ~ local residential mobility and foraging/hunting ~ became less
effective as packing decreased opportunities for local mobility and wild foods came under increased
pressure. The possibility of conflict over arable
land — and even over areas for foraging wild resources ~ increased, especially in times of resource
shortages.
With population increase, increased residential
longevity, and agricultural intensification, groups
spaced across the landscape in such a way that
growth would cause their agricultural catchments to
overlap with that of their neighbors ran the risk of
frequent conflict over claims for agricultural and
foraging territory, without the means for either defusing such conflict, or the power to protect their
territories against larger competing aggregates. As
settlement permanence increased with restricted local residential mobility due to packing, the inevitable differences in the productivity of lands
locally available to specific aggregates (and corporate groups within aggregates) were no longer
wiped out by residential moves, but were in fact
aggravated through time, increasing the possibility
for unequal subsistence success and, ultimately, the
possibilities for conflict.
In this way, small initial differences among
residential sites in catchment productivity or group

size eventually could be magnified into large differences in settlement size. Population aggregates
appeared in the prehistoric Southwest under these
circumstances because of their competitive
advantage over smaller population units, and in
spite of their higher agricultural costs. The
competitive advantage of large aggregates lay in
several factors.
First, they developed regular internal mechanisms for guaranteeing stable passage and reallocation (Forde 1931) of lands across generations
within subgroups of the aggregate that were recognized and honored within the aggregate. These
mechanisms helped prevent villages from dissolving over internal resource-access conflicts. The
possibility that resource claims were at the level of
the village, rather than at the level of the household,
lineage, or clan, cannot be ruled out, but if so, userights still had to be partitioned internally through
some mechanism.
Second, largely internally but later increasingly
externally, mechanisms for sharing food within
and across subgroups were developed in villages
(Hegmon in press) that helped reduce the risk of
agriculture in a landscape where agricultural production is risky, but where high-ranked wild resources have become scarce. Southwestern landscapes tend to be topographically diverse within
fairly small areas, and people living in aggregates
(unlike people in small hamlets) would have been
forced to utilize diverse microenvironments as villages expanded in size beyond the capacity of their
nearest support areas. The differential agricultural
productivity of subgroups within a village that resulted from this, and the differential resource mix
available to the subgroups, provided an opportunity
for internal subsistence exchange that was largely
lacking in smaller hamlets, while the closeness of
dwellings in the village facilitated movement of
foods and the reinforcement of reciprocal obligations through communication and group ritual
(Glassow 1977: 206).
Third, by their regular spacing across a landscape that soon contained few small population aggregates, villages defined well-bounded and easily
recognizable territories that each also had the manpower to defend if necessary. Earlier hamlets, less
regularly spaced, suffered from competition with
each other and with larger villages as local population grew, and did not have the ability to defend
their lands against encroachments by farmers from

larger villages. Empirical investigations have
shown that the aggregation that took place in the
Dolores area in the ninth century A.D. was
effective at reducing conflict over agricultural
catchments between aggregates, though at the
expense of dramatically increasing average per
household agriculture costs (Kohler et al. 1986;
Orcutt et al. in press). It is hard to imagine that the
avoidance of inter-village conflict that is suggested
by these findings (see also Hunter-Anderson 1979)
could have affected settlement behavior unless
inter-village warfare was a possibility.
Finally, to some extent, large aggregates were
also at a competitive advantage in access to regional
trade systems, since some of the costs of aggregation could be compensated for by ready access to
an exchange network centered on population
nodes, and since participation in larger networks
also decreased the risk of local agricultural shortfalls.
In summary, our research is oriented around a
model in which subsistence intensification, driven
by increasing population, forces increased agricultural specialization which in turn provides some selective advantages for larger aggregates in the
specific environments inhabited by the Pajarito
Plateau Anasazi. The most important of these advantages are that aggregation spreads agricultural
risks over a larger group in which some variability
in production would be expected; and that large
groups have an advantage over small in defending
claims to scarce agricultural land. In the case of the
Pajarito Plateau, which was virtually unoccupied
during the first millenium A.D., the first wave of
pioneers in the mid-1100s, and the later increases
in the late 1200s which we believe led directly to
the first significant local aggregation, seem to be
due largely to immigration from other areas (Ford
et al. 1972). We do not attempt to explain these
population movements, except to point out that
they roughly coincide with collapses of the Chacoan and Mesa Verdean systems, collapses that
may in turn be related to high-frequency drought in
those areas.
As aggregation occurred in many portions of
the Southwest in the late 1200s, it may be objected
that a local population increase is too narrow an
explanation for aggregation on the Pajarito. And
yet, the abandonment of the Four Corners in the
late 1200s increased population densities in many
portions of the Anasazi area. This may have set
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into motion or accelerated elsewhere the same
processes that we outline above for the Pajarito
Plateau.
This model has several testable implications.
In the following we concentrate on those implications for which excavation data are critical.
Powers (1988: 96 - 111) describes in more detail a
parallel set of expectations with emphasis on those
to be addressed primarily with survey data. In
practice, of course, survey and excavation data
complement each other at every level, as in the obvious case where temporal calibration of ceramic
materials achieved through excavation will be used
to help date unexcavated sites documented by the
survey.

Test Implications
A fundamental assumption of the model is that
the population of the Monument becomes high
enough that good arable land becomes scarce and
the object of inter-community competition. Once
population and productivity estimates are made,
this assumption can be tested through spatial
simulation that examines the relationship between
population and resource locations and the extent of
agricultural catchment overlap (see Kohler et al.
1986 for an example of this type of analysis).
Coupled to this are the assumptions that there will
be evidence for declining availability and use of key
wild resources, and that the importance of
agriculture in the diet increases in step with this and
with increasing population.
Beyond these basic assumptions, which we
will examine, the model suggests that • It should be possible to accurately predict the
Monument-wide degree of population aggregation in any period from a knowledge of the
current population density, some measure of
the degree of depletion of wild plant and animal
resources, and some measure of average length
of residential occupation;
• The three predictor variables in this equation
(population density, wild resource depletion,
and average duration of residential occupation)
should all be positively related;
• Where it is possible to differentiate their sequence, there should be a temporal cline from
population increase -> wild resource depletion
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-> agricultural intensification -> significant
aggregation, vs. other possible orderings for
these variables. Therefore, significant population increase, wildresourcedepletion, and
agricultural intensification should also precede
developments that weregardas coevolutions,
or concomitants of aggregation (for example,
evidence of increasedregionalexchange,1 and
indications [such asrestrictedentrances] for
heightened inter-village hostility). Finally, we
believe that this cycle is recursive, so that
initial aggregation should also be followed by
further local wild resource depletion, agricultural intensification, and additional aggregation, until the costs of remaining in the area
become clearly greater than the costs of
leaving;
• Site location in early colonization should be
primarily a function of local availability of
arable land (and to a lesser extent, potable
water). The apparent strength of these locational determinants should decrease through
time as social factors (especially the proper
spacing of large population aggregates) become
the dominant determinants;
• Those settlements that eventually became large
aggregates should also have some evidence of a
smaller, earlier settlement (If mis is not the
case, and if early aggregates were founded as
villages, then it would be incorrect to model
their appearance as a process, rather than as an
historic event.) These earlier settlements
should be slightly larger or surrounded by
somewhat more productive agricultural land
than contemporaneous settlements;
• Small population aggregates should begin to
disappear as soon as significantly larger
aggregates appear if the competitive advantages
of large aggregates as outlined above are
correct Small habitation sites should therefore
For example, "Jemez Mountains" obsidian is reported
from the protohistoric Edwards I site in Southwest
Oklahoma (Baugh and Terrell 1982). Communities in
Bandelier National Monument might profitably have
served as intermediaries in traffic of obsidian to the
southern Plains. We will continue work begun by
Newman and Nielsen (1985) in using chemical analyses
to sort out the several obsidian sources from the Jemez
found in our sites. If Bandelier communities were
quarrying obsidian which was stored and further reduced
at habitation sites prior to exchange towards the east,
we might expect to find anomalously high proportions
of obsidian in the early and intermediate stages of
reduction, and an increase in obsidian in general. Our
model of aggregation would be weakened if these
changes were found to take place prior to, or in the early
stages of, aggregation.

not co-occur for a long time within the agricultural catchments of larger residential sites;
• To the extent that non-local materials are
obtained through exchange, they ought to be
more abundant in large sites than in small, and
more abundant late in the aggregational
sequence than early;
• Architectural evidence of the existence of
(probably kin-related) subgroups (corporate
groups) should begin to appear with, or should
become more markedly differentiated with the
appearance of aggregation. These function to
pass along through generations scarce commodities, especially nearby productive agricultural land (Hunter-Anderson 1986). Ingrid
Carlson, a graduate student at WSU, a participant in Phase One and Two excavations, and
co-author of two chapters in this report, is
writing a master's thesis that will organize
architectural information for die Pajarito and
suggest specific ways in which die subgroups
identified in this point and the next can be
recognized;
• Architectural evidence of the existence of other
within-aggregate groups not organized along
kinship lines should appear as aggregates grow
beyond the size of a single corporate group.
These function to promote within-aggregate
solidarity, defuse competition among corporate
kin groups within the aggregate, and to share
food between corporate groups within the aggregate;
• Fieldhouses should appear along with aggregation as the visible markers of a corporate
group's claim on a plot of agricultural land
(Kohler 1989). This can be contrasted with an
interpretation offieldhousesas devices that
serve primarily for lowering the costs of travel
to and from distantfieldsduring the growing
season, especially in conjunction with an effort
to diversify field location in response to
climadc uncertainty (e.g., Preucel 1987: 24).
In specific contexts it will be possible to
generate predicdons forfieldhouseplacement
under each of these models to see whether one
has greater predictive value than the other.
METHODS
It is clear that to address these test implications
we will need to collect floral and faunal materials
relevant to examining resource availability and use,
and agricultural intensification, and that we will

have to be able to date both excavated and unexcavated sites as precisely as possible. We need to
sample sites dating from the early Coalition through
the Qassic period, since levels for test expectations
cannot be stated absolutely, but only relative to earlier and later periods. Most important, we must be
able to construct an accurate paleodemographic
curve for the Monument. In all these areas, excavation results will assist survey in significant ways.
We present some general methodological considerations first, and then a timetable for applying these
methods to specific sites.
Resource Availability and Use
The prehistoric availability of biotic resources
will be reconstructed from several sources, which
include a complete mapping of the contemporary
soils on the Monument Earth Environmental
Consultants 1978), and a complete, but rather general mapping of the contemporary vegetation made
during the Cochiti Project by the NPS Remote
Sensing Group. An independent but contributing
effort at mapping local vegetation distributions and
understanding how they are affected by fire, grazing, and clearing, is being undertaken through
Bandelier National Monument by Craig Allen, a
graduate student at UC-Berkeley.
To collect data on prehistoric use of biotic resources we will concentrate on specific proveniences that have a high likelihood of containing
floral and faunal remains in datable contexts.
These will include both formal middens outside
structures, and trash accumulations within rooms.
In excavation we screen all sediments with 1/4"
mesh; collect macroscopic faunal and botanical
material; and set aside representative, constantvolume sediment samples from features and
midden strata for flotation . Charcoal from
interpretable contexts is analyzed, and of course,
potentially datable samples are submitted to the
Laboratory of Tree-Ring Research of the
University of Arizona.
Measurement of agricultural intensification
(and subsistence mix more generally) presents
special problems, since the possible effects of
variable site formation processes and preservation
make it difficult to place much reliance in any one
measure. Accordingly, we will look for commonalities in several measures that seem to have
been successful in other areas. These might
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include the ratio of sherds to animal bone, and the
estimated meat weight per person/year (where
probabilistic samples are available) from screened
proveniences as a relative measure of the importance of meat in the diet (Blinman 1988:55-57);
ratios of maize or other cultigens to various wild
plant classes from selected proveniences and
flotation samples; coprolite studies, if possible;
importance of domesticated turkey in the diet,
assuming that turkeys were scavengers and that
raising them represents an intensification of productive labor, changing relative frequencies of lithic
materials involved with hunting and meat processing vs. gardening and processing agricultural
produce; changes in storage capacity and types of
storage for agricultural produce, and so forth.
Improving Chronological Control
A high priority for this project, which should
assist future work in this area, is to improve
chronological control over the local archaeological
sequence. This is especially critical for the
portions of the sequence prior to the appearance of
Glaze wares at about A.D. 1315. Dating events in
the Late Coalition period (1250 - 1325, following
PARP's usage) is important to our research, since
the aggregation of hamlets into villages begins during this time. Yet traditional ceramic types
"diagnostic" of this period, such as Santa Fe B/w,
typically have spans of manufacture of 200 years
or more (Miles 1988). Occurrence seriation is not
very useful under these circumstances.
However, ceramics are a common material in
both excavation and survey, and it is essential that
we squeeze from them all available chronometric
information. As a first step in this direction, we
have compiled all available absolute dates for sites
on the Pajarito Plateau and will begin, this spring,
to reanalyze those ceramic collections that can be
confidently associated with the materials that were
dated.1 The goal is to define time intervals of 50
years or less that can be characterized by typical
signatures of relative frequencies of ceramic types,
including utility and service wares. Materials collected in the present excavations will help define
this calibration data set. Once these time periods
are adequately characterized, it will be possible to
apply these signatures against the surface
1

Judith Miles, Branch of Cultural Research, Santa Fe,
will undertake this task in Spring of 1989.

— 11

collections from survey sites (and the mixed-period
collections from large, excavated sites occupied for
a long time) to estimate the contribution of each
pre-defined period to the collection (rather than
assuming some distribution, as in Plog 1974: 91 92, or our Fig. 1.2). This technique avoids several
problems of traditional frequency seriation (including the assumption that each unit to be seriated
was occupied for the same length of time) and has
been applied successfully in the Dolores area
(Kohler and Blinman 1987). In addition to this
technique, we plan to investigate the potential of
attribute seriation for Santa Fe B/w, given the
ubiquity of this type in the early, difficult-to-date
sites on the Pajarito.
Although we anticipate that ceramic materials
calibrated to tree-ring dates will be our most precise
and useful dating tool, we are pursuing two subsidiary techniques. In winter 1988 a series of thermal cells were buried in various locations in the
Monument by Survey personnel to assist in calibrating hydration curves for the obsidian that we
recover commonly on both survey and excavation.
We do not anticipate that obsidian hydration is
likely to substantially improve dating of sites containing ceramics, but it should be useful, even
given problems with surface obsidian, in differentiating Archaic from Puebloan lithic scatters, and it
might be useful in Early Coalition sites that typically contain little datable wood. The MPS will
also assist excavation personnel in collecting archaeomagnetic samples from burned features
during excavation and will fund the analysis of any
samples collected.
Developing Paleodemographic Curves
Excavation makes three important contributions
to the larger project in the domain of paleodemography. The first -- a contribution to dating survey
sites through building "calibration data sets" of ceramics - was mentioned above. Second, through
intensive excavation, we can begin to determine the
relative ratio of storage to habitation space in
roomblocks, the size of habitation rooms, and
whether either changes through time. How households were spread across the spaces provided by
the larger, later roomblocks is particularly poorly
understood (Kidder 1958: 121 - 128).
Finally, we intend to use probabilistic sampling
to estimate population totals for artifactual materials

• LA 60372, "Burnt Mesa Pueblo", a communal
pueblo with two discrete roomblocks on Burnt
Mesa north of Frijoles Canyon (see Chapter 3).
The areas sampled were selected as the first phase
of a stratified probabilistic sample which we
hope to conclude in Phase Two of this program.

at sites of three different periods. Kohler (n.d.)
has shown great regularity in the relationship
among population total estimates for different types
of material across more than a dozen sites in the
Dolores area that were sampled probabilistically.1
Using archaeological and ethnoarchaeological
information, we can now begin to establish
approximate rates for the accumulation of various
materials (Schlanger 1988b; Longacre 1985). If
we can estimate person-years of occupation within
periods by "unmixing" amounts of accumulated
materials, and momentary human population based
on architectural information, then we are in a
position to estimate duration of occupation, and
whether it changes through time (Kohler and
Blinman 1987).

• at LA 60550, a residential site just southeast
of Tyuonyi (LA 82), two units were excavated,
one in die roomblock, and die other in a deep
stratified midden south of the roomblock (see
Chapter 4).
• one cavate (LA 50972; M77) from Group M
on the north side of Frijoles Canyon, was
completely excavated (see Chapter 5).

SIGNIFICANCE OF RESEARCH

PHASE I: SITE SELECTION FOR SUMMER
1988
The sites sampled in Summer 1988 were chosen from among a large population of possible
habitation sites with four criteria in mind. First, as
a group, the sites had to encompass the range of
temporal variability in the population. To the
extent possible, we also chose sites that were
relatively undisturbed with clear surface indications
of their organization (to enable accurate stratification); with some depth of deposits, suggesting
possible preservation of floral and faunal materials;
and in relatively similar environments rather than at
extremely different elevations. In approximate
order of age, the sites sampled were:
• LA 3852, a small pueblo on the mesa top
south of Frijoles Canyon and 200 m east of
Lummis Canyon (see Chapter 2);

By attempting to address the relative roles of
population growth, resource depletion, resource
competition, and climate change in the formation of
aggregated villages in one part of prehistoric
North-central New Mexico, we work towards
evaluating one of anthropology's broadest and
most contentious theories — that population growth
and changing balances between population and resources are the most powerful predictors of longterm sociopolitical change (see Boserup 1965;
Binford 1983; Johnson and Earle 1987). Our
agenda is not to "prove" our localized version of
this theory but to probe its weaknesses; to discover
areas where its predictive value falters; and if possible, to build a more adequate model for the
changes we observe. In the chapters that follow
we describe the Summer 1988 sampling excavations that are a first step towards these goals.

1

For example, the Pearson product-moment correlation
coefficient r2 for the relationship between estimated
population totals of sherds and flakes, across 14
habitation and seasonal sites, is 1.00; the Spearman
rank-order correlation coefficient is 0.97. These
regularities are not due to some functional relationship
between the two categories; rather both are responding
to a third variable, person-years of occupation.
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Figure 2.1. Oblique aerial photograph of LA 3852, looking north, after excavations were completed.
The North 1/2 of Room 10 has not yet been backfilled (00/14).
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CHAPTER 2

LA 3852
by Ingrid K. Carlson
and Timothy A. Kohler
INTRODUCTION
On May 31,1988 we began work at the first
site, LA 3852 (Fig. 2.1); sampling was concluded
at this site on June 4. LA 3852 is located on a mesa
spine close to the edge of Lummis Canyon near
Corral Hill south of Frijoles Canyon1 in the pinonjuniper zone at an elevation of about 1980 m
(6500'). Common members of the local vegetative
community, in addition to P. edulis and Juniperus
sp., are Chrysothamnus sp., Quercus sp.,
Artemisia tridentata, and P. Ponderosa . The
general trend in elevation to the south, east, and
west from 3852 is down, while to the north there is
a gradual, steady increase in elevation. To the east
the ground slopes down rather rapidly into a
shallow, broad swale with deep pumice soils.
About two-thirds of the way down the slope, some
40 m east of the roomblock, is a "small structure,"
defined as Component 2 of LA 3852. This
structure dates substantially later than the main
component, probably between A.D. 1400 and
1515, based on associated ceramics. The location
of the small structure, which perhaps functioned as
a fieldhouse, and of the main component, suggests
that the broad swale to the east was the focus of
local agricultural activity. This report deals only
with Component 1.
LA 3852 was brought into the state site files by
Charles H. Lange in a 1959 reconnaissance of
portions of Bandelier National Monument. There
are no known maps or notes pertaining to the site
from this survey. McKenna's (1986) analysis of
Park Service policy does not allow revealing
the precise locations of sites that are not publicly
known.

Lange's collected ceramic materials (51 sherds) is
shown in Table 2.1 pooled with classification of
sherds from Component 1 observed during the
NFS non-collection Bandelier Archaeological
Survey in May 1987. These surface ceramics do
not alter the dating developed with the excavated
materials, in Chapter 6, of an occupation sometime
between A.D. 1150 and 1250, although since
Lange's collection de-emphasized utility wares the
proportions of traditional types in the collections
differ.
In keeping with our goals of determining
whether with further excavation this site could
contribute to the research discussed in Chapter 1,
our sampling was structured as the first phase of a
possible, eventual stratified random sample of site
deposits. In order to stratify the site intelligently,
and in service of basic data collection, we laid out a
grid, mapped architectural information visible from
the surface, and with an alidade and plane table
constructed a contour map of the site (Fig. 2.2).
Our interpretation of the site from surface evidence
differs slightly from that of the surveyors, who
estimated that the roomblock contained 12 rooms;
they suspected that the spaces assigned room
numbers 2 and 9 on our map in fact contained two
rooms each. Apart from this ambiguity the surface
architectural evidence is remarkably well-preserved
- one reason, along with its early occupation, that
the site was chosen for testing. Figure 2.2 shows
that the roomblock is oriented N - S, with one kiva
to the east of the roomblock and a courtyard, also
east of the roomblock, enclosed by a retaining wall.
In its size, directional orientation, and presence of a
kiva, it corresponds to the "basic residential
unit...operative during P-III times" as defined
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Table 2.1. Surface ceramics at LA 3852 from survey.
FORM
Traditional type:
UTILITY WARES:
Rio Grande series:
Lino Gray
Kana'a Gray
corrugated
smeared corrugated
indented corrugated
smeared-indented corrugated
Tesuque series:
smeared-indented corrugated
Plain ware:
plain gray
SERVICE WARES:
Soccoro B/w
Kwahe'e B/w slipped
Kwahe'e B/w no slip
Santa Fe B/w slipped
Santa Fe B/w no slip
PIII/IV C/w
whiteware nfs
Wingate B/r
St. Johns B/r
White Mountain redwares nfs

Jar

TOTALS

175

Bowl

Other &
indeterminate

1

TOTALS

1
3
7
81
8

1
1
3
7
81
8

2

2

37

37

1
5
3

9
5
8
4
5
29
1
2
2

4
23

1
1
1
18

66

by Biella (1979: 110 -121) who considers such
sites to represent the year-round residence of "the
most common P-III social unit," a cooperative
group of "3 - 5 commensal groups."
We excavated three units, one in each of three
sampling strata identified. Stratum One (defined as
Area 1 of the site) is the roomblock, with 10 - 12
rooms that themselves served as the sampling
frame. We randomly chose Room 10 from this
population, but were able to complete excavation
only of its northern half. Completion of the
probability sample from this stratum will require
that we excavate the other half of Room 10 plus at
least three other rooms.
The second sampling stratum, Area 2 of the
site, consists of the courtyard, excluding the
probable kiva at its southern end. From the
population of 35 2 x 2 m units that lie mostly within
the retaining wall and outside the roomblock, we

21

1
15
8
9
9
5
70
1
2
2
262

randomly selected a sample of four units. From
these we chose one (98S 106E, named for its NW
stake, as is our convention) that was fairly near the
the center of the courtyard and looked as though it
had relatively deep deposits. This unit was
excavated to non-cultural deposits. The other three
units will have to be excavated to complete the
Stratum Two sample, providing a sampling
proportion of 11.4%.
The third stratum, Area 3 of the site, consists
of a thin zone of sheet-trash north, south, and
especially east of the roomblock and outside the
courtyard. The stratum, which encompasses
nearly all the artifacts visible from the surface, but
which does not include Component 2 of the site,
contains a population of 209 2 x 2 m units, of
which we randomly chose four for eventual
excavation. One of these, 2 x 2 120S 102E located
south of the roomblock was chosen for excavation
because it was accessible and because it was hoped
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Figure 2.2. General sile map, LA 3852 (from field maps by Gaulhier and Kohler).

that it had relatively deep deposits. In general, the
sediments in this stratum are very shallow, and the
tuff bedrock can be frequently observed at the
surface. Our "midden" unit too turned out to be
quite shallow and contained relatively few artifacts.
At least the other three additional units from this
stratum will have to be excavated in any eventual
completion of the sampling design, bringing the
sampled proportion of this stratum to 1.9%.
By design, the probable kiva represents a space
not included in any of the defined sampling strata.
If further work is carried out at this site, the kiva
will constitute a stratum by itself, and given
adequate resources, will be totally excavated.
Apparently due to the shallowness of the sediments,
portions of the kiva wall extend to the surface and
are still visible. There is a hint of a keyhole-shaped
extension on the southeastern side of the kiva.

Two samples (at 109.5S 105.28E and 11 IS
104.3E) were located inside the kiva. The first
sample revealed sediments containing charcoal and
clay flecks with a few flecks of charred wood until
rock was located at 60 cm. The second sample
showed some clay at 17 cm. At 27 cm a small piece
of hard gray clay was recovered. At 78 cm, a
fingernail-size piece of charcoal was removed. At
80 cm rock was encountered. Another sample,
Sample 9 (106.65S 107.35E) was also located at
the south end of the courtyard to help mark the
limits of the kiva. It had very few flecks of
charcoal and rock was encountered at 20 cm.
The last sample was located at the north end of
the courtyard to rule out the possibility of another
kiva. It contained crumbly dark red tuff with some
charcoal flecks at 20 cm. Charcoal continued until
rock was reached at 33 cm.

An auger testing program was carried out along
the 100 east line of the grid, in the kiva, and in the
courtyard. In all, ten tests were made using a 2"diameter bucket auger. The first six occurred along
the 100 east line, and ran through Rooms 2,4, 5,
and 6. In Room 2 (100.75S 100E), burned adobe
(or possibly orange weathered tuff; we encountered
weathered tuff at the top of the bedrock in the
midden unit that resembled burned adobe) was
encountered. At about 20 cm depth, the sediments
became lighter in color and contained flecks of
charcoal. Rock was located at 30 cm. The test in
Room 4 (103S 100E) yielded small amounts of
possible burned adobe about 5 cm down. At 27
cm, rock was encountered.

From the coring program we infer that there is
some possibility of encountering burned datable
material in the roomblock and that the courtyard
probably contains only one kiva, which is 5 m or
less in diameter. The floor or the rooffall in the
kiva would be expected at less than 1 m below mgs
(modern ground surface), and has some possibility
of containing bumed datable material. The kiva
appears to have been excavated into the bedrock to a
depth of at least 40 cm.

In Room 5 two samples were taken (105.25S
100E and 107.25S 100E). The first sample
revealed little except that it was suspected that the
last 37 cm of the test was drilled through mostly
soft rock. The second test revealed no clay or other
possible cultural materials. Rock was encountered
at a depth of 32 cm. Room 6 also had two samples
taken from it (110.12S 99.5E and 112.12S
100.3E). The first sample revealed, at 15 cm, a
small amount of charcoal. At 35 cm two small lithic
flakes were recovered. At 45 cm a small amount of
charcoal was seen again. At 50 cm a small area of
sediment was seen to be slightly oxidized (i.e.,
possibly burnt). And at 72 cm a small amount of
clay was encountered. The second sample revealed
50 cm of rock and unbumt sediments.

The first unit to be opened was in the courtyard. It measured 2 x 2 m in plan and was located
at 98S 106E, east of the roomblock and just east of
a mysterious wall stub, barely visible on the
surface, that may have delimited an activity area in
front of the roomblock. After an intensive collection of the surface of the unit was carried out,
excavation began by arbitrary 10-cm levels. Since
the elevation of the modem ground surface (mgs) at
the western edge of the unit was some 25 cm higher
than at the eastern end, the first two levels were not
excavated across the entire unit. We used arbitrary
levels perpendicular to the vertical site datum plane
rather than to the mgs because the underlying
courtyard surface was expected to be flat. As this
was part of the probability sample, all excavated

DESCRIPTION OF THE EXCAVATED UNITS
Area2.2x298S 106E
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sediments were passed through a 1/4" screen.
Upper sediments appeared to have accumulated
after abandonment due to slope wash and/or wall
collapse. In the upper two levels small amounts of
burnt rocks and bits of carbon were located towards
the north edge of the unit. Even within the first
level, some tuff fragments and blocks began to
appear in the central portion of the unit that would
later be defined as a possible wall. During the
excavation of the third arbitrary level, Feature 1
was identified, and materials were segregated according to whether they were "inside" the feature,
from the southwest corner of the unit, or "outside"
the feature, in the rest of the unit.
Feature 1 consisted of a possible masonry wall
running N-S in the southern half of the unit. It
extended 1.4 m north from the south wall of the
unit and consisted of six large and several smaller
blocks. Early in its excavation, it was thought that
several more rocks, extending east from the
northern end of the wall, formed another wall,
hence defining a room. However, these smaller
rocks proved to rest on fill. The wall does not enter
the northern half of the unit, but stops abruptly.
The shaped blocks of tuff composing the wall were
not more than two courses in height Because of
the direction the wall is running, it would not
intersect another possible retaining wall dotted in on
Fig. 2.2, but would have run parallel to it. No
prepared surface was identified "within" the feature,
and cultural materials were less frequent than in the
remainder of the 2 x 2. It should be noted that
rocks of all sizes were fairly numerous in the rest of
the unit, especially in level four, and that this
alignment could have been fortuitous. It could not
be determined with certainty whether the wall rested
on fill, and no well-defined plaza surface was
identified either inside or outside the feature. The
feature itself was excavated in two arbitrary 10-cm
levels, where excavation was terminated at 40 cm
below the uppermost portions of the wall and 40 cm
below mgs at the point where the wall entered the
south profile. At this point the bottom of the feature
was an uneven surface with some more or less
horizontal stone slabs that appeared to be the
uppermost portions of the bedrock, making further
excavation impossible. In the rest of the unit,
excavation was terminated after level 5 when a
similar surface was encountered.
The southern profile of this unit was mapped,
but the stratigraphy was simple and is not
reproduced here. Below a 3-5 cm modem ground

surface-related horizon (10YR 5/3, brown) was a
second homogeneous horizon of fine fill (7.5 YR
4/2, dark brown) with small chunks of tuff extending to the bottom of the excavatable sediments.
The wall, Feature 1, extended almost to the modem
ground surface from the base of the excavations and
appeared to be about 30-cm wide in profile.
A r e a 3 . 2 x 2 120S102E
The second unit was a 2 x 2 m square, 120S
102E, located south of the retaining wall surrounding the roomblock, on a relatively flat, level
portion of the mesa top. After an intensive surface
collection the whole study unit was dug in arbitrary
10-cm levels. Ceramics and flaked hthic materials
were recovered from the surface and from Level 1,
but Levels 2 and 3 proved to be sterile. The west
half of the square was closed after level three
encountered decaying bedrock, and the remainder
of the unit was closed partway through the fourth
level for the same reason.
Profile of the south wall of the unit, where
excavations reached 30 cm below mgs or less,
revealed loose sandy sediments associated with the
mgs extending 3 cm from the surface, followed by
dry, compacted sediments with many rootlets to
depths of between 9 and 14 cm. Both these upper
strata contained cultural materials, and measured
10YR 5/3 (brown) in color. This was followed by
a stratum measuring 7.5YR 3/2 (dark brown) with
pockets of tuff rock measuring 7.5 YR 6/6 (reddish
yellow) to a depth of from 19 to 24 cm below mgs.
Extending from 23 to 25 cm below mgs to the
bottom of the test was a stratum of 5YR 3/4 (dark
reddish brown) with much tuff interspersed
through the level. These two lower strata contained
no cultural materials.
The shallow sediments of this unit yielded no
architectural or other cultural features. The artifacts
encountered were on or close to the surface. In
these respects this unit is probably typical of the
population from which it was drawn.
Area 1. Room 10
Most of our excavation efforts at this site were
devoted to Room 10 in the northeast comer of the
roomblock. First an intensive surface collection
was carried out. The modem ground surface was
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approximately 40 cm higher along the back (west)
wall of the room than along the front (east) wall.
Level 1 was excavated to level out the room fill and
to more clearly define the perimeter of the room,
especially along its front wall, which was not so
well preserved as the other three walls. Cultural
materials were encountered during this operation
(including ceramics, flaked lithics, non-flaked
lithics, non-human bone and vegetal materials) but
were not abundant. Considerable insect activity
was noted throughout the level, and may have been
responsible for the discovery of unbumed and
charred piflon nuts. At the close of this level 30 to
50 cm of fill had been removed from the back wall,
but only 2 to 5 cm from along the front wall.
Measured from the outsides of its walls, the room
was about 6 m in its N-S dimension by about 3 m
E-W
After Level 1, excavation was limited to the
north half of Room 10. There were two reasons
for this: we wanted to leave an intact profile
showing the post-abandonment fill sequence, and
we didn't have time to excavate the whole study
unit Level 2 consisted of more of the same windand water- deposited sediments and collapsed wall
masonry that had comprised Level 1. This level
was terminated at a depth where large chunks of
hardened and sometimes blackened adobe up to 7
cm in thickness began to be encountered among the
wind- and water-deposited sediments and collapsed
wall materials. Level 3 consisted of this rooffall
stratum. One dendrochronological sample was sent
to the Laboratory of Tree-Ring Research, University of Arizona but proved to be undatable (DD 1,
juniper, DD numbers were assigned consecutively
by site). Several large chunks of adobe bearing
beam impressions were saved; a few measured in
the field suggested beam diameters of 7 -10 cm.
The base of the rooffall stratum appeared to be 2 - 3
cm above the floor, and the floor and the fill immediately overlying it were removed as Surface 1 after
defining four quadrants for increased horizontal
control. Eight artifacts in floor contact were pointlocated (see Fig. 2.3) and are identified in Table
2.2.
The floor was of packed adobe and was much
deteriorated in ways that suggested both exposure
to the elements and animal activities. Fig. 2.4
shows the west wall of Room 10 and the floor,
Surface 1, during clearing. On the west edge,
bedrock was found to underlie the adobe floor.
Overlying the floor, under the rooffall, was a

relatively finely-textured deposit 1 - 3 cm thick. A
bulk soil sample (BS 2) was collected from the
north-central portion of the southwest quadrant
Three of the point-located artifacts (PLs 5-7; Fig.
2.5) may have once formed a hatch cover for an
entrance to the room from the roof.
One possible pit near the center of the southwest quadrant had the same fill as the floor above
it. It was removed separately and revealed a
shallow, double pit with a rough surface. It
appeared to be part of a rodent run and was not
assigned a feature number. Two other pits were
seen to continue under the south wall profile. They
were labeled Recent Disturbance Area 1 (RDA 1).
This dual pit was considerably deeper than the
previous one; its east end was the deeper and ended
on bedrock. A spherical non-flaked lithic item was
removed from the bottom of the pit. Investigation
of this pit suggested, but could not confirm, that it
had once been a cultural feature of some sort, but
that it had been so disturbed after abandonment of
the site that its original use and dimensions cannot
be inferred.
The study unit was closed out after this segment was completed. No excavations were
conducted under Surface 1, but judging by views
provided by natural disturbances, there was no
other prepared surface underlying it. The floor of
the north half of Room 10 had been completely
exposed. The southern half of the room was not
excavated due to lack of time. No hearth was
uncovered in the north half of the room and there is
no direct evidence that it was used as a habitation.
However, the complex mapped as RDA 1 may have
been the remains of a central feature of some sort.
The walls of Room 10 were constructed of roughly
shaped blocks of tuff. The tallest preserved walls
are about 6 courses high, but in fact the masonry
was not set in even courses. Blocks are held in
place with mortar and the wall was covered with
several layers of plaster. The floor was placed on
top of bedrock in varying thickness to make it more
level. The original height of the roomblock certainly did not exceed one story, and the tallest
remaining portion of the wall in Room 10, on the
west side, was some 95 cm tall.
Figure 2.6 shows the profile left standing after
the excavation of the northern half of Room 10.
Level 1 had been removed from above the uppermost portion of this profile in the south half of
Room 10. Only two strata were identified. Stratum
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Figure 2.3. Map of point-located artifacts and RDA 1, Surface 1, North 1/2 of Room 10. A to A1
profile shown in Fig. 2.6 (from field map by Dohm).
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Figure 2.4. West wall of Room 10. Removal of floor fill in progress (00/21). Here and throughout,
each increment on the scale is 5 cm (about 2 inches).

Figure 2.5. Artifacts on Surface 1 of Room 10, looking west. PLs 2 - 6 and 8 can be clearly seen;
PL 1 has beenremoved;PL 7 is hidden by shadow (00/19).
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Table 2.2. Point-located artifacts in contact with Surface 1, N 1/2, Room 10.
PL#

Material

Comments

1

fine sand-tempered ceramic

2
3
4
5
6
7

welded tuff
welded tuff
welded tuff
welded tuff
welded tuff
welded tuff

8

fine sand-tempered ceramic
w/quartz inclusions

Santa Fe B/w open bowl sherd, slipped inside, repair
holes
broken abrading/grinding stone from very thin blank
1-hand mano, 2 use surfaces on opposite sides
broken, shaped stone slab
broken, shaped stone slab
broken, shaped stone slab
broken, shaped stone slab (may be from same
artifact as PL 6)
smeared-indented corrugated jar sherd w/ext sooting

Figure 2.6. Profile map of the south balk of the N 1/2 of Room 10 (from field profile by Dohm and
Kohler.)
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northern Pajarito. This stage is characterized by
what he calls rough block masonry. The walls are
built of blocks of tuff and held together with an
adobe mortar, roomblocks are invariably one story
in height. He associates this phase with the
presence of both Santa Fe B/w and early Wiyo
B/w, and in fact both are found at LA 3852.

1 consists of wind- and water-deposited silt- and
sand-sized particles with abundant building
materials. Stratum 2 differs from it in being slightly
more compact and in having a higher incidence of
coarse adobe inclusions. As the profile suggests,
much of the fill of the room was partially shaped
tuff blocks that had collapsed into the room after
abandonment.

Steen contends that a certain ritual was followed on abandonment of such a site. First, the
floor was swept clean of debris, and fire hearths
were allowed to fill up before being sealed by a 2 3 cm thick adobe cap (capping of hearths occurred
only about half the time in Steen's sample). Then
roofing beams were removed to be used at the next
habitation. Wall plaster, roof adobe, and trash from
activity areas on the roof at this time would have
fallen onto the floor.

From the condition of the floor and the sequence of deposits encountered in excavation, it
appears that the room was left standing when it was
abandoned. It is not certain how long the roof
remained on the structure. Possibly the roof
deteriorated in place without burning after abandonment; or perhaps more likely, the roof beams
were moved to an adjacent habitation. In either case
no roof beams were recovered from Room 10, and
there was no evidence of burning at abandonment.
As time progressed and the floor was being covered
by wind- and water-laid sediments, animals
occupied the room. Once the roof had been
removed or had decayed, the walls collapsed
inward and the floor and adobe rooffall was further
covered by wind- and water-deposited sediments.

To put a similar observation into a slightly
different language, the general lack of useassociated artifacts on the floor of this single room
at LA 3852 - and in similar sites - is probably due
to the regularized nature of abandonment, which
took place relatively frequently as sites were
occupied for a short period of time, and to a
relocation not far from the earlier habitation. Under
these circumstances the removal of "site furniture"
(such heavy fixtures as metates, and in this case,
perhaps primary and secondary roofing beams)
rather than its reconstruction, was warranted.

CLOSING COMMENTS
LA 3852 seems to correspond with Steen's
(1982) second chronological building style on the
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Figure 3.1. Oblique aerial view of Area 1, LA 60372, Burnt Mesa Pueblo looking north (00/19).
Area 2 is just outside the photo to the southeast. A tarp is spread over the roomblock
north of where Room 1 was later excavated. The shrubs in the plaza arc Rhus trilobata
(squawbush).

CHAPTER 3

LA 60372, BURNT M E S A
PUEBLO
by
Timothy A. Kohler
INTRODUCTION
The two areas of LA 60372 sit prominently
atop a NW-SE trending ridge on Burnt Mesa north
of the edge of Frijoles Canyon at an elevation of
2153 m (about 7000'). The open character of the
Pinus ponderosa -dominated grassy woodland in
which the site is located is due in part to the
frequent natural fires that have given the mesa its
name. The site (Fig. 3.1) borders an area affected
by the large 1977 La Mesa fire.
Despite its visibility, the site was not brought
into the state site files until it was recorded by the
NPS Bandelier Archaeological Survey in August
1987. The two areas of the site were noted, though
surface collections did not allow them to be
temporally differentiated; both were assigned to the
1200 -1350 period. The "communal pueblo"
consisting of four linear roomblocks joined at their
comers to surround a plaza was estimated at three
stories in height at its highest (western) edge, and a
lower area on the southeastern side was considered
to be the probable entry to the plaza area. The
linear pueblo southeast of this unit was estimated at
two stories in height. In this report we refer to the
communal pueblo as Area 1, and the smaller unit as
Area 2. In Chapter 6, on the basis of the excavated
ceramic collection, I argue that the occupation of
Area 1 partly or completely postdates Area 2,
though both appear to have been occupied within
the 1200 -1350 period.
We began gridding and contour mapping the
site on June 6, 1988 and had to cease excavations

on June 16 without having completed two of the
three units opened. The surface architectural
evidence (Fig. 3.2) was not so clear as at LA 3852,
especially in Area 2 where very few wall lines were
visible. Auger testing in the plaza was used to
delimit the extent of the probable kiva, which is not
visible from the surface. One core within the
perimeter of the proposed kiva encountered dark fill
containing flecks of charcoal to 90 cm below mgs,
then a lighter-colored fill, still containing charcoal,
to the limit of the reach of the auger, at 112 cm.
Three other tests within the perimeter encountered
rock while still within the dark fill zone at 42,47,
and 97 cm. Tests within the plaza but outside the
kiva perimeter encountered either rock or reached a
sterile orangish sediment at 45 - 60 cm below mgs.
Three cores were placed between Areas 1 and 2, at
103S 106E, 106S 106E, and 112S 108E, to
investigate the possibility of a second kiva in this
area. None was found, and apparently sterile
sediments were encountered at depths of between 0
and 60 cm.
As at LA 3852, the testing at this site was
structured as the first stage of a stratified
probabilistic sample that might be completed at a
later time. There are two levels of stratification.
The division between Area 1 and Area 2 forms the
first cut. Area 1 is further divided into four strata
(called subareas in our proveniencing system) and
Area 2 into two subareas. Of these six strata, only
three had some testing. In Area 1 subarea 1 (the
roomblock) one room (defined as Room 1) of an
unknown number of rooms was selected for
excavation. In subarea 2, the plaza excluding the
kiva, one 2 x 2 m unit (86S 96E) was randomly
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Figure 3.2. Contour map, surface architectural features, and areas tested at LA 60372, Burnt Mesa
Pueblo (from field map by Kohler and Blinman).
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selected from a population of 27. Subarea 3, the
kiva, and subarea 4, the sheet trash that surrounds
the roomblock with highest concentrations to the
east, were not tested. One room (defined as Room
2) was selected for excavation in Area 2, subarea 1,
the roomblock; no units were excavated from the
sheet trash that surrounds the roomblock, which
also appears to have its highest densities to the east.

DESCRIPTION OF THE EXCAVATED UNITS
Area 1. Room 1
This room, which we thought we could define
accurately from surface architectural evidence, is
located in one of the highest portions of the
roomblock, towards the southwestern comer of the
quadrangle. This was one of only five rooms that
could be defined in Area 1 from surface evidence
and was randomly chosen from that subpopulation.
After collecting surface materials from what we
judged to be the extent of the room, surface
scraping to better define the walls revealed that
what we had thought was a room with its long axis
running NE-SW was in fact close to square, with
an interior dimension, E-W, of 3.48 m, and an
estimated N-S dimension of about 3 m. Knowing
that we did not have enough time to excavate the
whole room, and wanting to leave an intact profile
in place, we began excavation in what we estimated
to be the southern 90% of the room, exposing the
the original masonry walls on the west, south, and
east sides, but leaving about 30 cm of sediments in
place between our excavations and the estimated
location of the north masonry wall of the room.
Within this segment of Room 1, Stratum 1
consisted of post-occupational deposits below the
mgs but above a level at which reddish adobe
appeared fairly consistently. Stratum 1 was
terminated at an average elevation below mgs of
about 40 cm. The numerous tuff blocks in the
stratum were in general longer and more carefully
shaped than at LA 3852. Numerous small pieces
of wood charcoal were collected as "veg" samples
(see Chapter 9) and two DD samples (numbers 1
and 2) were collected but were too small for dating
(see Table 3.1). Small fragments of charcoal were
frequently found embedded in adobe that may have
been part of the roof-closing material.

Stratum 2 was considered to be mixed roof and
wall fall. Masonry construction materials were still
more abundant in this stratum. Adobe fragments
were also more abundant than in Stratum 1, and a
few were collected for eventual analysis of the
beam impressions on their surfaces. Five DD
samples (numbers 4 - 8 ) were submitted to the
Laboratory of Tree-Ring Research, of which 3, all
Douglas-fir, were dated at 1268vv, 1275vv, and
1275vv. These probably represented tertiary
roofing supports. Excavation of this stratum was
terminated at a maximum depth of about 80 cm
below mgs (the depth below mgs was greatest in
the higher NW comer, at 0.88, and least in the
lower SW comer, at 0.69; the surface at which
excavation was terminated was approximately
level.) Excavation was halted at this level not only
because no more time was available, but also
because we intercepted a small patch of what
appeared to be floor surface in the southwest comer
of the room at about 70 cm below the local mgs.
Without further excavation, however, this identification remains tentative. If it is correct, then this
would have been an in-place remnant of the floor of
a second-story room. Assuming, then, that the
floor of the lower story was at the level of the
modem ground surface southwest of the roomblock, the first story would have been some 2.2 2.4 m in height.
Figure 3.3 shows in plan the excavated portion
of Room 1. It can be seen that the east wall of the
room exhibited a curious double coursing (double
wythe) almost as if the the wall of this room, and
the wall of the adjacent room, were built independently of each other (except that they do
interlock in the southeast comer of Room 1).
Moreover, in our small window, these two walls
do not appear to be quite parallel. It may be that it
was at this point that the N-S and E-W roomblocks
met, and that the match was not perfect. However,
it is also possible that double coursing was a
regular feature of these rooms, since we did not
have sufficient time to explore the south and west
walls for a second (external) course. Notice also
that both the SE and S W comers of the room
appear to have little masonry. During excavation
these comers seemed to be primarily of adobe. It is
possible that chimneys were originally located in
these comers to vent the lower room. Figure 3.4 is
a photo of the east wall at the close of excavation;
the rubble behind the photo is part of that removed
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Table 3.1. Date list and species identifications for tree-ring specimens from LA 60372.
DD#

Provenience

Species

1
2
3

Room 1 (near SE comer) Seg. 1 Strat. 1
Room 1 (near SE comer) Seg. 1 Strat. 1
2 x 2 86S 96E (east-central portion)
Strat. 1 level 3
Room 1 Seg. 1 Strat. 2
Room 1 Seg. 1 Strat. 2
Room 1 Seg. 1 Strat. 2
Room 1 Seg. 1 Strat. 2
Room 1 Seg. 1 Strat. 2

ponderosa
ponderosa
ponderosa

4
5
6
7
8

Douglas-fir
pifion
Douglas-fir
Douglas-fir
ponderosa

Dating
Inside Outside

Ring
Count
15
8
11

1221p

1275vv

1231p
1222p

1268vv
1275vv
6

Notes: p indicates pith ring present; vv indicates that there is no way of estimating how far the last ring is
from the true outside.

from the room and illustrates the size and general
regularity of the tuff construction materials. The
vertical coursing is also much more regular at this
site than at LA 3852. The plaster that once covered
this wall is poorly preserved, but is in much better
condition on the west wall shown in Fig. 3.5.
Figure 3.6 describes the sediments in the north
profile of Room 1. The high density of masonry
below Stratum 1 is obvious. Stratum 1 consists of
a brown (10YR 4.5/3, dry) silty deposit with a
medium granular structure, very common inclusions of irregular 1-5 mm adobe, rare 1 - 2 mm
carbonates, very rare fragments of tuff, and
common roots of all sizes. It appears to largely
postdate the period of wall and roof collapse. The
transition to Stratum 2 is an abrupt wavy boundary.
Stratum 2 is also brown (10YR 4/3, dry) and
similar in structure and grain size, but with
common 0.5 - 1.0 cm very hard yellowish brown
adobe, common 1 - 2 mm carbonates, very
common roots of all sizes and tuff as shown. It
has an abrupt wavy boundary with Stratum 3 and a
clear wavy boundary to stratum 4. Stratum 1 as
defined during excavation corresponds closely with
strata 1 and 2 as defined in this profile.
Stratum 3 is a dark yellowish brown (10YR
4/4, dry) silty sand with common very hard adobe
mottles (as in the stratum above), common 1 - 2
mm carbonates, and some very fine rootlets. The
boundary to stratum 4 is abrupt and wavy.

Stratum 4 is a yellowish brown (10YR 5/4,
dry) fine granular deposit with subrectangular to
irregular mottles of adobe, often blackened on one
surface, and often containing fragments of tuff,
sherds, or debitage recycled as chinking. Such
adobe was frequently found adhering to masonry.
Very fine rootlets were still common, as were very
fine carbonate deposits.
The maximum number of vertical courses of
tuff masonry observable in our excavations was
eight, in the south and east walls; the maximum
wall height exposed was 87 cm. Assuming that
our inference about the height of the lower story
room is approximately correct, this room, if it was
the same height, would have had walls that
originally extended about 1.4 m higher than they do
today. This amount of collapse does not seem
unreasonable, given the amount of rubble removed
from the room, but estimates of the volume of
construction rubble were not made. On the basis of
this small window into the roomblock, however,
we see no reason to believe that it was originally
three stories in height.
Area 1.2 X2 86S96E
The other excavations in Area 1 were in
subarea 2, the plaza. The southeastern corner of
this unit is about one meter west of the (unexcavated) innermost masonry wall of the eastern
portion of the roomblock, and masonry materials,
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Figure 3.3. Plan of excavated portion of Room 1, LA 60372 (from field map by Dohm).
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Figure 3.4. East wall of Room 1 showing double coursing (04/10).

Figure 3.5. West wall of Room 1, showing thick, interior plaster (04/18).
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Figure 3.6. Norlli profile, Room 1, LA 60372 (from field profile by Dohm).

presumably marking the disintegration of the
roomblock, could be seen in excavation and in
profile above what appeared to be secondary refuse
deposits. The mgs of this unit was highest at its
NE comer and sloped down to the east, and to a
lesser extent to the south. Excavations proceeded
in arbitrary 10-cm levels excavated perpendicular to
the modem ground surface. In all, 6 such levels
were excavated, with a 20 x 20 cm sondage dug
into the floor at the center of the unit at the bottom
of the sixth level to ascertain whether sterile sediments had been reached, and whether a plaza
surface could be seen. DD 3 (see Table 3.1) was
taken from the eastern edge of the unit in Level 3,
but could not be dated. Building materials from the
collapsing roomblock were most abundant in
Levels 3 and 4, and in the eastern half of the unit.
Deposits below Level 6 held only sparse cultural
material, but fully sterile deposits lay another 25 cm
below the bottom of level 6. No well-defined plaza
surface was noted in either the 2 x 2 or the small
sondage in its center.
In general, this unit contained very abundant
cultural materials and fragments of charred wood.
Apparently a good deal of domestic refuse from the
roomblock was disposed of in the plaza rather than
outside the quadrangle; if so, this might also
explain why no well-defined plaza surface was
seen. Alternatively, the plaza may have been well
maintained during most of the occupation, but
received trash deposits during the terminal portion
of the occupation. The second scenario, if supported by additional excavation, might imply a
gradual abandonment of the site. Ceramic
tabulations in Chapter 6 suggest that the materials
from this unit are at least in part earlier than the
materials from the fill of Room 1.
The western wall of this unit is shown in
Figure 3.7. Strata 1 and 2, both brown in color
(10YR 5/3), differed primarily in that Stratum 2
contained abundant carbonates. Both contain very
common flecks of charcoal and cultural materials.
Stratum 3 is a fine, dark brown (10YR 3/3) deposit
with relatively less charcoal and fewer carbonates
than Strata 1 and 2. Stratum 4 (also 10YR 3/3)
contains much evidence of burning, including
oxidized adobe, charcoal, and burned rock.
Stratum 5 is a black deposit with much charcoal
and bumed rock.

Area 2. Room 2
A relatively small amount of excavation was
conducted in the linear roomblock to the south of
Area 1, in part to obtain a sample of ceramics that
could be compared with that of Area 1. Wall lines
were so faint on this mound that only one room
could be defined with any certainty from surface
evidence. This room was towards the highest part
of the rubble mound and was chosen for excavation. The surface of the unit was highest in the SW
corner and sloped very gradually to the NW.
After surface collection, from 1 to 8 cm of fill
was removed from the mgs to define the wall lines
more clearly; this was Level 1. At this point it
could be seen that the long axis of the room was
oriented slightly east of north; in plan the room
appears to be 4.0 m in length, and about 3.0 m in
width (slightly narrower at the south, and slightly
wider at the north). We then narrowed excavations
to only the south half of the room. The first level
removed only from the S 1/2 of Room 2 was
defined as Stratum 1 Level 1, and was excavated an
additional 15 to 32 cm, through much wall collapse, until a consistent change to sediments
containing more oxidized adobe was seen across
most of the unit. At that point, Stratum 1 Level 1
was closed, and Stratum 1 Level 2 begun across
the entire S 1/2 of Room 2.
Very little work had been completed in this
level when a cavity measuring between 34 and 46
cm in depth was found in the northeastern comer of
the S 1/2 of the room. This cavity, which at first
was thought to be a badger burrow, seemed instead
to be an area that had been sufficiently sealed off by
rapid wall collapse that no finer sediments had
filtered into it.
Because time was growing short, we again
narrowed the scope of excavation to the east half of
the south half of Room 1 (or to its SE quadrant).
This level, defined as Stratum 2 Level 2, reached
the level of the bottom of the cavity but this was
not, as we had hoped, a prepared surface. Instead,
there was still more wallfall and rooffall below,
which we did not have time to remove.
Room 2 was closed without profiling after
having been excavated to a depth of about 75 cm in

34 —

Figure 3.7. West Profile, 2 x 2 86S 96E, LA 60372 (from field profile by Wolf).
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long...were shaped by pecking and laid on
walls with adobe mortar. The stones were
steadied by chinking with spalls.... Walls
werefinishedwith a coating of adobe plaster
on the inside surfaces and, possibly, on the
outside as well (1982:38).

its SE quadrant without having reached any
prepared surface. Yet one goal of the Area 2
excavations, to gain a sufficiently large ceramic
sample to begin to place the occupation of Area 2 in
temporal context relative to Area 1, was satisfied,
as will be seen in Chapter 6.

CONCLUSIONS
In general, LA 60372 corresponds to the third
stage described in Steen's architectural sedation for
the northern Pajarito Plateau:
A third and final type of construction, which
can be termed 'cut stone,' appeared on die
Plateau in late Wiyo Black on white/early
Abiquiu Black on Grey [Biscuit A] times.
Long pieces of tuff, as much as 1 m

However, Steen's generalization that "buildings
were uniformly only one story high until Biscuit
ware times ~ late 14th century -- when two and
three story structures began to be erected" is
questionable for our area, given both the earlier
tree-ring dates for the presumed two-story structure
in Area 1 and the extremely small amount of Biscuit
wares in the site. Orcutt (personal communication)
suggests that Steen's date for both the origins of
his third architectural style, and for multiple-story
structures, is too late for the northern Pajarito as
well.
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Figure 4.1. Oblique aerial view of Frijoles Canyon looking southeast. Tyuonyi is in the foreground
(00/23).

CHAPTER 4

LA 60550
by
Timothy A. Kohler
INTRODUCTION
LA 60550 is located halfway between the
famous, heavily visited site of Tyuonyi (LA 82) in
Frijoles Canyon and the excavated and stabilized
Big Kiva to its southeast. It can be seen in Fig. 4.1
as a darker-colored low shrubby mound just to the
right of (south of) the present visitors' path, and
north of the riparian vegetation on both sides of El
Rito de los Frijoles. In his Final Report Bandelier
calls attention to this site after mentioning Tyuonyi:
In describing Pu-ye, I spoke of the Pueblo
ruins which lie on the top of the cliff of that
name. At the Rito de los Frijoles there are at
least three similar ruins, but they lie in the
river bottom. Two of them are in front of the
caves at a short distance from the talus sloping
up to them. One was a one-house pueblo of
the polygonal type, which probably sheltered
several hundred people; the interior court still
shows three circular depressions or estufas.
The other, which lies about sixty meters (196
feet) east of it, shows thirty-nine cells on the
ground floor; and sixteen meters (23 feet [sic])
north of it is an estufa twelve meters in diameter.... The average dimensions of forty-four
rooms of the smaller house [LA 60550] and of
those that can be measured in the larger ruin
[LA 82] are 3.2 by 3.8 m.... The walls of
these buildings were of blocks of pumice from
the cliffs, of various sizes, but nearly regular
in shape. As usual, they were laid in adobe
mud, in courses, without breaking joints....
The people of Cochiti told me that the caves of
the Rito, as well as the three pueblo ruins [the
third is Rainbow House] were the work of their
ancestors, when the Queres all lived there together, in times much anterior to the coming
of the Spaniards (1891: 144-145).

Sometime after Bandelier's description,
probably in the second decade of the twentieth
century, limited excavations took place in the
northern and central portions of LA 60550. Two
rooms, probably stabilized, can be seen standing
open on a detour in the visitors' path in a photograph that appears to date from the 1930s (Bill
Sweetland, personal communication). The rooms
appear to be in the north-central portion of the ruin.
No documentation or materials relating to these
excavations have been found. These rooms have
been backfilled since at least the 1950s and the
visitors' path no longer has a tumoff at the site.
Our work at 60550 began on June 14 as
portions of the crew finished excavations at 60372.
Some members of the crew remained at 60550 until
the close of the session on June 25. Perhaps
because of the effects of the earlier excavations,
their later backfilling, or the construction of and
traffic over the path, the outlines of the rooms are
quite difficult to see from the surface today, as
witnessed by our attempts to make sense of the
limited and confused surface evidence in Fig. 4.2.
From the surface contours, the size of the roomblock can be estimated at about 32 m NE-SW by
perhaps 18 m. If we apply Bandelier's estimate of
average room sizes (after adding 25 cm to each
dimension to include the walls on two sides,
assuming that he was tabulating the interior
dimensions of the rooms) the roomblock would
have been about 8 rooms long, NE-SW, by about 5
rooms wide. If we instead use 3.8 x 2.7 m (the
size of our excavated room in the roomblock,
including one wall in each dimension) the roomblock might instead have been 6 or 7 rooms deep
by 8 rooms long.
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Figure 4.2. Contour map, surface architectural evidence, and placement of tests at LA 60550 (from
field map by Carlson).
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Vegetation noted in the vicinity of the site today
includes Populus angustifolia, Ribes sp., Cercocarpus montanus, Rumex spp., Forestiera neomexicana, Robinia neomexicana, Juniperus
monosperma, Chrysothamnus sp., and various
grasses.
Because of the dense occupation of the valley
floor in prehistory, which made it difficult to define
a population of space and materials that pertained
only to 60550, and because earlier excavations had
removed an unknown proportion of materials from
the site, we made no attempt to structure our excavations probabilistically. Instead, we decided to
investigate the midden for possible temporal stratification with special interest in gaining larger
samples of zooarchaeological materials than we had
achieved at the other sites, and to sample a room to
determine the condition and research potential of
the roomblock. Accordingly, one 2 x 2 m unit was
placed in the midden near the roomblock at 112S
108E, and a 6 x 6 m unit was opened towards the
southeastern edge of the roomblock, in a (successful) attempt to avoid earlier excavations at the site.
DESCRIPTION OF THE EXCAVATED UNITS
6 x 6 104S 97E (Rooms 1. 2. and 31
Because of our inability to determine room
outlines from the surface a large square was chosen
for initial excavation into the roomblock. The mgs
(modem ground surface) in this unit was highest at
its north center and sloped down 1 m to the SE
comer. Sediments were removed following the
approximate contours of the mgs until parts of 3
rooms (to which we assigned numbers) and several
other unnumbered rooms could be identified from
their wall lines. These masonry rooms, as expected, were rectangular, had their long axes
oriented NE-SW, and from our limited exposures
seemed to be similar in size. After excavating
Level 1 in the 6 x 6 to an average depth of about 20
cm, which was adequate to define those portions of
Rooms 1, 2, and 3 that fell within the 6 x 6 (see
Fig. 4.3) further excavation was limited to the NE
quadrant of Room 3 and, especially, the N 1/2 of
Room 2.
Beyond the sediments removed as Level 1 of
the 6 x 6, only one more level (Level 2 of Segment

1) was excavated from Room 3. Excavations were
closed within the fill above the rooffall at a level
slightly below that at which a door connecting
Rooms 2 and 3 appeared. Room 3 fill contained
very little artifactual material and at least some of
that came from chinking in the wall fall; some
sherds and flakes were still visible in the chinking
of the standing walls. The fill also contained
considerably more gravels than the fill of Room 2
or that of the rooms excavated at the other sites
discussed, but there is no indication of the function
or origin of those gravels. The doorway in the east
wall of Room 3 will be discussed as Feature 3 of
Room 2, but it should be noted here that in Room 3
the wall plaster turns the comer into the doorway
from the east wall, signalling that the break in the
wall was structured and not the result of some postoccupational collapse. All exposed walls of Room
3 were a single course wide and were plastered
with a sandy/gravelly adobe. The junction of the
north and east walls of this room was exposed to a
depth of 80 cm, and the common wall between
Rooms 2 and 3 interlocked with the wall to the
north.
The remainder of the fill above rooffall was
removed from the north half of Room 2 as Stratum
3. Some of the plaster fragments noted and
collected in this stratum showed sooting on both
sides, presumably from replastering to cover old
sooting. Others showed a pinkish wash similar in
color to some of plaster remaining in the cavatcs.
Individual layers of plaster seemed to be 1 - 2 mm
in thickness. This stratum was terminated at an
average depth below mgs of about 1.2 m. A beam
socket, wall entry, and wall vent were uncovered
during the excavation of the stratum and will be
discussed below.
Below Stratum 3 in the north half of Room 2,
an additional 33 to 48 cm of deposits consisting of
a mix of rooffall and wallfall was removed as
Stratum 4. By the close of this stratum die base of
the excavations was 1.91 - 1.94 m below the local
datum (= 1.65 m below the mgs, or = 3.6 m below
the site datum). There was much roof adobe in this
level, and towards the bottom, pieces of a smooth
dark floor began to appear, especially in the middle
of the unit, often resting at an angle. The bottom of
the level was below the threshold of the door
between Rooms 2 and 3. In addition to the normal
background frequency of small sherds and flakes, a
portion of a metate, a large bone tool, and a tuff
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Figure 4.3. Square 104S 97E showing the locations of Rooms 1, 2, and 3, and features in the
excavated portion of Room 2 (from field maps by Dohm).
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block measuring about 40 x 25 x 20 cm in which
half of a cylinder-shaped hole measuring 20 cm at
one end and 10 cm at the other had been formed
were found in this level and may have been
associated with the patches of floor which we
defined, in the next level, as Surface 1. The tuff
block would have been paired with a similar block
in the wall to form a vent to an adjacent room, or a
beam socket
The remainder of the fill and Surface 1 itself
were removed as Stratum 5. Surface 1 was
discontinuous across the unit and fell into its
present position rather than having been constructed there. It was composed of fine-grained
blackened adobe of the sort sometimes referred to
as a "blood floor." A large portion of the side of a
plain gray jar was found slightly above the floor
almost in the south balk and was defined as PL 1
for Surface 1 (see Fig. 4.3). This jar fragment has
some sediments adhering to it and was quickly
sealed in a plastic bag for a possible later pollen
wash.
The room fill continued below this surface and
was removed as Stratum 6, which was closed at
elevations of between 3.72 and 3.74 m below site
datum, 5 - 10 cm above a lower floor defined as
Surface 2. Surface 2 was similar to Surface 1 in its
color, compaction, and possible blood treatment,
but was in place and continuous, or nearly so,
across the excavated portion of the room. The
floor fill (the 5 - 10 cm immediately above the
floor) consisted of relatively loose fine gravels, silt,
and sand, and was nearly devoid of artifacts. The
floor itself sloped considerably from near the
profile at the east edge of the room down towards
the north. The edges of the floor were coped on
the three sides of the room where the walls were
visible. The elevation of the floor below site datum
in the center of the exposed area was 3.85 m; the
exposed area of the floor was 3.95 m NE-S W x
2.06 m. The floor was replastered at least once,
and the walls were replastered at least six times. A
50 x 25 cm sondage in the southwest comer of the
excavated portion of Room 2, below Surface 2,
showed an oxidized adobe horizon 12 cm below
surface 2, and showed that the adobe on the west
wall extended to 18 cm below the top of Surface 2.
It is unclear whether this lower extension of the
wall represents a foundation, or whether there may
be another surface below Surface 2; time did not
allow further investigations. The highest remaining

portion of the exposed walls was 1.7 m. In terms
of its absolute elevation, the top of Surface 2 lies
below the elevation of the wall fall from the
roomblock discovered in the midden test, and is
probably close to the level of the contemporary
ground surface at the time of occupation.
In the exposed portions of the walls were
several features, but nothing that could be interpreted as anchors for the roof or for the floor of a
possible upper story. Clearly the original height of
the ceiling was greater than 1.7 m. The largest wall
feature was the entry between Rooms 2 and 3
(Feature 3) which was 66 cm tall, 49 cm wide, and
23 cm in depth (the same depth as the thickness of
the adjacent portions of the masonry wall). The
sides of the entry were plastered but the sill,
apparently, was not Both the sill and the lintel
were single slabs of stone. The sill was set about
60 cm above Surface 2; Surface 1 had collapsed to
approximately the level of the sill. No artifacts
were found within the feature. There was no
obvious means for closing this entry. Feature 7, an
anomaly in Surface 2 immediately below the door,
marked by the absence of Surface 2 and its
underlying plaster, was at first interpreted as the
base for a rock step through the entry. It was
approximately D-shaped in plan and 11 x 9 cm in
size. Because Surface 2 within 20 cm of any wall
seems to have been constructed on unconsolidated
sediments (possibly fill around construction
trenches) and because these areas have been
disturbed by burrowing animals, the original size
of the feature is uncertain. No materials were
recovered from the feature. Its fill was similar to
that above Surface 2, and its base was poorly
defined.
In the northeast comer of the room, about 60
cm above Surface 2, was a possible beam socket
(Feature 5) measuring 7.5 x 9 cm in diameter, with
a depth of at least 3 cm. The socket was cut at least
through the plaster, and may have extended behind
the plaster between two courses of masonry. It
was not matched by a similar socket on the exposed
portions of the opposite wall.
Along the east wall, 68 cm from the north wall,
was a vent (Feature 4) formed of one or two
shaped blocks of tuff covered with a single coat of
plaster that was burned and sooted (as was one of
the coats of plaster noted in the rest of the room).
The top of the vent was about 70 cm above Surface
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2. The opening, which communicated between
Room 2 and the unexcavated Room 1, was widest
at the surface of the walls (where it measured 21
cm from top to bottom, and 17 cm parallel to the
floor) and narrowed to only 7 cm in diameter in the
middle of the wall. The wall was 22 cm thick at the
point where it was pierced by the vent. The stone
or stones forming this feature, had they been
available for inspection, would have been similar in
appearance to the modified masonry block vent or
socket in Stratum 4.
The only other feature noted in Room 2 was a
semi-circular pit excavated into Surface 2 along the
north wall of the room (Feature 6). This D-shaped
basin was 12 cm long in its E-W dimension,
extended 9 cm south of the wall, and 7 cm below
the top of Surface 2. The base of the feature was a
compacted adobe. No materials were recovered
from its fill, which was identical to that immediately overlying Surface 2.
In summary, the excavated portions of Room 2
had two floor features, only one of which was well
defined, and three wall features: an entry from the
room to the west; a vent to the room to the east; and
a small socket of unknown function. Neither of the
floor features could have served as a hearth. The
west wall of the room is shown in Fig. 4.4 after
clearance of Surface 2 and during the drawing of
the south profile.
Figure 4.6 shows the stratigraphic profile of
the 1.3 m of sediments left in the south half of
Room 2 after superficial excavation to define its
wall lines. Stratum 1 is a very fine-grained, loose,
brown (10YR 5/3, dry) sandy silt. Stratum 2 is a
more compact, brown (10YR 4/3, dry) medium
granular deposit with common 1 - 2 mm bits of
adobe and tuff, and common 3 - 10 cm chunks of
tuff. Stratum 3 is a massive, soft silty sand with
numerous 2 - 3 mm mottles of adobe and mortar
(5YR 7/3 to 5YR 7/4, dry). Stratum 4 is similar to
Stratum 2 but with common chunks of Stratum 3,
including adobe with sooting and many large
construction blocks. Stratum 5 corresponds to
Surface 1, a massive, very hard (but not quite
indurated) brown (10YR 5/3, dry) deposit with
occasional mottlings of yellow (10YR 5/8, dry) and
common small flecks of various rocks. Stratum 6
is a yellowish brown (10YR 5/4, dry) deposit with
2-5 mm rounded tuff fragments. Finally, Surface 2
lies below Stratum 6, and has characteristics similar
to the top of Stratum 5.

A key question is whether the roomblock in
this area was one or two stories tall. Bandelier, in
the quote at the beginning of this chapter, leads us
to believe that he considered the roomblock to have
been more than one story. The answer to this
question hinges on whether Surface 1 was an
activity area on the roof of a single-storied
roomblock, or was the floor of a room directly
above Room 2. I favor the latter interpretation,
since Surface 1 is so similar in its characteristics to
the lower, in-place floor, and since the amount of
collapsed building material removed from Room 2
during excavation, while not measured, seems to
be more in line with what would be expected from
a two-story structure. Furthermore, Stratum 3 in
the profile seems to be a plausible candidate for the
remnants of the collapsed roof of the second story
room, but is difficult to interpret if only a single
story had been present. Finally, it may be unusual
to find a 1.7-m-high standing wall in a room of this
construction type if the original height of the
roomblock had been only some 0.5 m higher than
the still-standing portion. In LA 3852, where
there was no reason to suspect a second story, the
highest portion of the standing walls was only 95
cm. While none of these arguments is conclusive,
together they suggest that at least portions of LA
60550 was originally 2 stories in height, and only
the portions of the lower story below the beam
sockets that originally supported the floor of the
upper story are preserved.

2 x 2 112S 108E
This unit was placed in the midden east of the
roomblock to be close enough to the roomblock
that its collapse could be seen in profile. A preview
of the stratigraphy, shown in Figure 4.5 at the
close of excavation, suggests that this tactic was
successful. In all, after surface collection, 5
10-cm levels were excavated in a Stratum 1, and 7
10-cm levels in a Stratum 2. After excavation
eight samples were taken from the west profile for
sedimentological analyses, but have not yet been
processed. In general, cultural and organic
materials were abundant in the midden, and
analysis of the ceramics from the unit (see Chapter
6) shows clear evidence of change through the
period of deposition.
The highest mgs was at the northwest comer of
the square; the surface sloped 27 cm downwards to
the southeast comer. Arbitrary levels in Stratum 1
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Figure 4.4. The east wall of the excavated portion of Room 2 showing the vent to Room 1 in the
center and the beam(?) socket in the northwest comer (on the left). Note the poor
condition of Surface 2 near the wall (06/26).

Figure 4.5 West wall of 2 x 2 112S 108E, east of the roomblock of LA 60550 (06/03).
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Figure 4.6. Profile of south balk of the excavated portion of Room 2, LA 60550 (from field profile
by Dohm).
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were held approximately parallel to mis surface.
Building materials, presumably from the decaying
roomblock, became abundant in level 3 in the eastcentral portion of the square. Stratum 1 in excavation corresponds fairly closely with Stratum 1 as
defined in profile (Fig. 4.7). Due to time considerations, formal description of the sediments in the
profile was not done, but each stratum in the profile
has a corresponding sediment sample that awaits
description and analysis.
Stratum 2 in excavation corresponds to Strata 2
- 8 as defined in profile; it was excavated in 7
arbitrary levels that were held approximately
parallel to the upper surface of the stratum. In
contrast to Stratum 1, the density of artifacts
declined steadily with depth within the 7 levels
excavated as Stratum 2. Stratum 2 as defined in
profile, a deposit of subrounded to subangular
predominantly coarse sand, is coarser in texture
than Stratum 1. Stratum 3 in profile consists of
dark poorly sorted coarse sediments, and is very
similar in character to Stratum 7 from the profile.
Stratum 4 was a very dense, hard deposit with a
high clay content and abundant coarse sand. It
contained some charcoal, but no artifactual
materials. During excavation of Stratum 2 Level 2
this was defined as Feature 1. The portions of the
feature that fell within our unit (if the feature were
symmetric, we intercepted its northeast quadrant)
have a roughly circular perimeter with a radius of
about 55 cm as measured from the SW corner of
the square. The maximum depth was 16 cm. The
feature became gradually shallower away from the
SW comer, and then abruptly shallower at about 55
cm. Given the nature of the sediment, the lack of
artifactual materials, and the location near the
roomblock, the feature was tentatively interpreted
as a small adobe puddling basin.
By Level 5 of Stratum 2 (as defined in
excavation) artifact density had become quite low.

The sediments were mottled from bioturbation that
can also be noted in Stratum 8 as defined in profile.
Levels 5 - 7 of this stratum as defined in excavation
correspond to Strata 6 and 8 as defined in profile.
In Stratum 2 level 6 another basin-shaped feature
similar in all respects to Feature 1 was discovered
in the southeast comer of the square. It extended
19 cm north, and 36 cm west from the southeast
comer, its depth was not recorded. Excavation was
suspended after level 7 of Stratum 2, as the few
cultural materials that were still being intercepted
seemed to have been carried down the profile
through bioturbation.

SIJMMARY REMARKS
Based on information provided in Chapter 6,
LA 60550 harbored a substantial occupation dating
from the late 1300s to the early 1500s, probably
overlapping partially or completely with the
occupation of Tyuonyi. If the roomblock were two
stories throughout, it would have contained
between 80 and 112 rooms; if it were partially twostory (perhaps the most likely model) it probably
contained between 50 and 80 rooms. The location
of the site at the foot of the talus leading up to the
north cliff of Frijoles Canyon enhances the
potential of the sediments adjacent to the site to
shed light on the history of deposition in the valley
and of erosion in the donor areas on the talus and
mesa top. Despite noticeable bioturbation in the
midden, a recognizable ceramic sequence is
maintained through the period of deposition.
Enough remains of the height of the lower story
walls in the roomblock to document the
connections between rooms, and the relative
building sequences through study of bonding and
abutting. The potential of further roomblock
excavations to provide tree-ring dates remains
unknown.
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Figure 4.7. Profile of west wall of midden unit 112S 108E at close of excavations (from field profile
by Wolf).
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Figure 5.1. Cavate M77 after excavation of the main chamber, showing PLs 1 - 3, before excavation
of Features 5 and 6 (06/15).

CHAPTER 5

LA 50972 (CAVATE M77)
by Ingrid K. Carlson
and Timothy A. Kohler
visible, and the tops of the slabs that formed the
eastern wall of Features 4 and 5 (which are
depicted with a broken line in Fig. 5.2). Immediately east of Cavate M77 was another cavate,
whose top-most carved out portion was about 1.4
m higher than cavate M77, and had the rear
remnants of another cavate above it.

INTRODUCTION
Work was begun at the last site to be tested,
LA 50972 Cavate M77 1 (Fig. 5.1) on June 18, and
terminated at the end of the field season on June
25. The site is located at the base of the main
canyon wall some 30 m east of where Hendron
(1943) conducted his excavation and stabilization
work in Group M. Group M is above the Park
Service Residence area, and Rainbow House, on
the north side of Frijoles Canyon. Cavate M77 is
higher in elevation than the cluster of cavates that
Hendron worked on, and the drip line in its vicinity
is much closer to the base of the cliff. The cavate
was dug into the soft cliff face, but its floor and
floor features extended outward, away from the
cliff wall. Remnants of wall lines as far as 11 m
away from the cliff face and downslope suggest
that this and the other cavates in the vicinity were at
one time the back-most rooms of a pueblo, nearly
all of which has vanished downslope.

Today there is only a narrow level shelf in the
vicinity of the cavate. About a meter and a half
away from the cliff wall, the ground slopes steeply
away. The steepness is not well portrayed in Fig.
5.2, since contour lines were not drawn below
1891.5 m, after which the slope increases. Various
xeric shrubs grow almost to the drip line, but trees
(primarily pifion and juniper, on this exposed
south-facing slope) occur only farther downslope.
The area is quite pleasant in the morning, but
quickly becomes very hot once the sun hits the
light-colored tuff in the afternoon. No surface
materials were found on the sediments overlying
this cavate, although burned cobs of maize could be
seen on the surface to the east, and ceramic and
lithic materials were fairly common on the slopes
below the shelf on which the cavate was perched.
The mgs was highest in the northeast comer of the
cavate, and sloped down to the south and west.

This cavate was selected for excavation
because it was well buried in powdery, tuff-derived
deposits weathered from the cliff face above, and
was presumed to have a high potential for
preservation of organic materials. At the beginning
of excavations only the uppermost portion of the
thick plaster in the center of the main chamber was

DESCRIPTION OF THE EXCAVATION UNIT
The "M" prefix locates this cavate in Group M
as defined in a map and elevation published by
Hewett (1909). Sixty-one cavates were assigned
numbers in Group M in ascending order from west
to east by Toll (1988). Toll's detailed study of
cavate architecture did not extend to the east as
far as the cavate discussed here. Using copies of
Toll's field maps, we estimated that, using his
numbering system, this cavate would have been
assigned number 77.

The excavation strategy here was strongly
affected by the nature of the fill in the cavate, which
was so dry and powdery that it would not hold a
profile. It was decided to excavate outward from
the cave wall from where the top of the plaster of
the back wall of the cavate could be seen, and move
outward trying to define its outer boundaries. In
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Figure 5.2. Cavale M77 and vicinity: surface contours and surface architectural information (from
field map by Kohlcr).

the first level of Stratum 1, the upper portions of
the upright slabs forming the eastern edge of
Features 4 and 5 were disengaged to define the
western portion of the main portion of the cavate.
A few flaked lithic materials were recovered as well
as small fragments of sheep or horse manure from
this uppermost level. This level was confined to
loose, superficial sediments. In Level 2 of Stratum
1 the remainder of the sediments were removed
down to what appeared to be roof fall or floor fill.
Level 2 contained chunks of tuff exfoliated from
the cliff above as well as chunks of burnt wall
plaster. There was also several pieces of burnt tuff
or pumice. In the northeast comer, a burned tuff
level was encountered that seemed to be near the
floor, halting excavation in that area. Artifactual
materials were present but scarce in Level 2.
The final sediments removed from above the
floor of the main chamber were mixed rooffall and
floor fill for Surface 1, and were coded as Stratum
2. Towards the north, back wall of the chamber,
this stratum included much heavily sooted plaster
which lay directly on the floor in the northwest part
of the room, but appeared to be separated from the
floor by post-occupational floor fill in the east side
of the room. The floor appeared to be well
plastered where it could be seen, and slightly
greenish in color. A bulk soil sample (BS1) was
taken from the central portion of the floor at the
contact between burned roof fall and the floor. The
floor appeared burnt in this area, and roots formed
a mat just above it. Only ceramics were recovered
from this level.

measured 30 cm vertically and 13 cm horizontally
at its maximum. It widened on the inside, behind
the aperture, to 46 cm E - W, 60 cm top to bottom,
and 35 cm N - S (from the back of the opeming to
the rear wall of the cist). The top, interior portion
of the cist was smoke blackened. The fill of this
feature was similar to the fill found in the rest of
the cavate, and contained no artifacts. Outside the
cist, around its aperture, a complicated series of at
least 12 successive replasterings could be seen.
Apparently, the opening to the cist had once been
much larger, extending almost to the floor of the
main chamber. At some point, the size of the
aperture was reduced significantly to its present
size, which is just large enough to reach into. A
white plaster, possibly composed in part of the
white (apparently) ashy fill encountered in Feature
3 can be seen in Fig. 5.4 just east of the aperture,
and appears to have helped hold something in
place to seal off the cist. This was the final plaster
applied.

Three artifacts were point-located on the cavate
floor (PLs 1 - 3) (Fig. 5.3) Two of these were
broken, shaped stone slabs, and the other (PL 1)
was a broken but originally well-shaped one-hand
mano. The floor itself was a well-compacted
adobe, slightly greenish in color, that sloped up to
meet the back wall; the final layer of floor plaster
was added after the final layer of wall plaster. The
floor (Surface 1, the only surface defined) was not
well-preserved towards the southeastern and
southern edges of the cavate. In places it could be
seen that there was a lower plaster surface, but we
chose not to demolish the upper surface in order to
see its extent.

A storage bin located in the northwest corner
of the cavate was defined as Feature 4. This
feature was located just west of an opening to a
large cist that will be described later (see Fig. 5.5).
The bin was made of stone slabs held upright and
completely covered with a well-smoothed plaster.
At the beginning of excavations only the uppermost tip of one of the bin walls was exposed. As
the fill from inside the bin was removed, a few
dried leaf fragments and sticks were encountered in
the upper fill. Then chunks of adobe were
recovered, some of which had beam impressions
that measured between 6 and 7 cm in diameter.
Below the adobe was fill of predominantly white
ashy sediments with small chunks of tuff
intermixed, similar to the fill in the main chamber
of the cavate. Interspersed through the fill were
bits of plaster, possibly from the original ceiling of
the cavate. When the bottom of Feature 4 was
reached, flakes (one might almost say leaves) of
adobe were discovered that were burned or had
heavy soot adhering to them. Below this was the
floor which was also sooty. In the northeast comer
of the bin, on its well-smoothed adobe floor, was
one sherd, the only one in the feature. A bulk soil
sample (BS 2) was taken from the floor fill
sediments, which were blackish-gray in color.

Near the east end of the back wall, a wall cist
(Feature 1, Fig. 5.4) had been encountered during
the excavation of Stratum 1. The aperture

Inside the bin, the plaster joins smoothly with
the floor forming a rounded or curved bottom. The
bin is 47 cm deep. From its floor to 30 cm from
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Figure 5.3. Plan of cavate after excavation showing floor and wall features and point-located artifacts
(from field maps by Kohler).

Figure 5.4. Feature 1 aperture (detail) (06/30).

Figure 5.5. East end of cavate showing Features 4 and 5
(bins) and 6 (the cist whose opening can be
seen in the back wall) (06/23).

the bottom, the plaster is black in color, while the
plaster above was tan. The overall dimensions of
the bin are as follows: the north wall was 50 cm in
length; the east wall, 53 cm; the south wall, 66
cm; and the west wall, 44 cm.
Feature 5 is located just south of Feature 4
(Fig. 5.4). In fact, Features 4 and 5 share a
common wall, the south wall of Feature 4. The
rock that abuts Feature 4 was joined by adobe
although the upper-most portion has been eroded.
To the south, the next slab is slanted at a 20 degree
angle away from the main chamber of the cavate
(towards the west) and is faced with plaster. It too
was joined to therockto the north by plaster that
has since eroded. Continuing south along the
eastern boundary of the feature were two more
slabs that had been placed one on top of the other
and joined with adobe; they are now also canted to
the west The farthest rock to the south lay
horizontally with its plastered, (originally westfacing) side up. All these slabs at one time formed
a continuous barrier between the main chamber of
the cavate and this large, linear feature.
Feature 5 had a well-packed, dark-colored
plaster floor from the base of the upright slabs
extending approximately 41 cm west to a coping
that began to rise in elevation and apparently
marked the original western limit of the both this
bin, and the cavate. (However, the original
western wall of the cavate, whether constructed of
masonry or excavated into tuff, has since disappeared.)
The floor in Feature 5 along the outer edge of
the cavate was eroded in sections toreveala second
floor underneath. The lower floor of Feature 5 and
the lower floor of the main cavate appear to be
continuous. Apparently, Feature 5 (and probably
Feature 4 as well) was added after the construction
of thefirstfloor. The floor of the main cavate was
laterreplastered,as was the floor of Feature 5. At
the interface of the lower plaster floor (in the
feature at least, where we had the best exposure)
and the one above it was a thin layer of dark,
possibly sooty,fine-texturedmaterial. Some
charcoal and vegetal materials were found in this
thin layer. The laterreplasteringsof the floor of the
feature and the main chamber appear to be of
different material. The floor of the cavate is dark
and hard, while the floor of Feature 5 is softer and
lighter in color.
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The overall dimensions of Feature 5 are: length
(approximately N-S) 130 cm; width (approximately E-W) 50 cm; and depth, 50 cm. The
coping along the west wall extends south from
Feature 4 for 90 cm. The upper plaster surface of
which this is a part is no longer intact due to rodent
activity. The lower plaster floor extends 117 cm
south from the south wall of Feature 4. The line
of contact between the floor of the feature and the
slabs that form its eastern boundary is coped with
adobe. A mound of adobe, 33 x 23 x 13 cm deep,
was located on the floor. The southwestern
extreme of the feature floor is underlain by a slab,
the extent of which is unknown, that presumably
helped level the original surface on which the floor
was constructed. In calling this feature a bin we
have assumed that it was demarcated from the main
chamber of the cavate for storage.
Feature 6 is a large cist (originally, possibly an
independent room) accessed through an opening in
the western portion of the back wall. It is located
east of Feature 4 and west of Feature 1. The
aperture of the feature is only about 30 cm across
and 40 cm high. It was sofilledwith sediment
that it would not admit an excavator. Therefore,
theremovalof the sediments in the doorway came
first, and then with a shovel, the interior was
excavated until the interior level of thefillwas
slightly below the level of the opening. The fill
removed consisted of post-occupational, light gray,
tuff-derived ashy sediments. No soot was apparent
and thefillseems similar to that of the larger front
room, but with perhaps more twigs, possibly
derived from arodentnestremovedfrom the upper
fill by shovel. Some wall plaster was found in the
upper layers of the fill. Once the interior was
accessible, the smallest member of the crew entered
and completed the excavations. A bulk soil sample
(BS 3) was taken from the floor contact zone in the
center of the feature. Some maize cobs and part of
a cucurbit rind were found in the lower fill.
Once inside, the true shape and size of the
feature could be determined. The feature is fairly
circular in shape and the doorway, at 42 x 31 cm
just large enough to admit a person, was at one
time about 66 cm x 77 cm. The feature is 121 cm
deep (N - S), 103 cm wide (E - W), and 104 cm in
height. It was hollowed out of the cliff; the floor
and walls were plastered but the ceiling was not.
The plasterreachesa height of 83 cm on the interior
walls. The wall above the plaster and the ceiling

are smoke-darkened or burnt The downsizing of
the doorway was done mainly with plaster,
although two large slabs were incorporated to form
an east side and a lintel; plaster was then used to fill
in the remaining openings.
During the excavation of Feature 6 a cist was
uncovered in its northeast corner. This cist
(Feature 7) was dug into the tuff and then
plastered. We could not determine if the plaster on
the floor of Feature 6 was cut through to construct
Feature 7, but the plaster is currently interrupted
where Feature 6 opens into Feature 7. The base of
Feature 7 is 10 cm below the adjacent floor of
Feature 6. The only artifacts in the fill (which was
similar to that in Feature 6) or on the floor were
three large pieces of limonite on the feature floor.
A bulk soil sample (BS 4) was taken from central
and eastern portions of the feature above and on the
floor.
Feature 2 was located in the back wall in the
northeast comer, east of Feature 1 (Fig. 5.6). It is
north of Feature 3 which will be described next
Feature 2 is an unplastered cist excavated into the
tuff. Measured from back to front, it is 27 cm
deep. The total height is 46 cm. At floor level it
measures 28 cm across (approximately E - W).
The cist was dug below the level of the plaster floor
and contained cached material and post-occupational fill. The deposit (see also Chapter 7)
consisted of 19 polished pebbles and a small,
shaped cylinder of banded chalcedony. Several of
the pebbles bore striations suggesting that they
were used as polishing or burnishing stones.
Feature 3 protrudes from the east wall of the
cavate, and was excavated into Surface 1 (Fig.
5.7). It is bounded on its northern side by a piece
of shaped tuff set into adobe; including this adobe,
the side wall extends about 22 cm to the west from
the back wall of the feature. Originally there was
probably a similar short wing on the southern end
of the feature that has disappeared. The back wall
of the feature is built out 10 cm from the original
side wall of the cavate by an adobe berm that
incorporated three slabs. At slightly below the
floor level of the room, the feature contained a
compact deposit of a fine-grained, white material in
its center. A sediment sample was taken from the
center of this deposit (SS 1) which has not yet been
analyzed, but tentatively, the deposit is believed to
be a fine ash, with small inclusions of charred
wood which suggests that the feature was a hearth,

although its surfaces are not well oxidized. Other
similar features can be seen in two Group M
cavates to the west, where they also occur at outer
comers of the cavates, probably so they could be
vented to the outside, and contain similar white
deposits. The putative ash deposit was at least 5
cm deep. Below this was an upper brownish-pink
adobe surface that was not hardened or polished.
Two to four cm below this level was another,
harder adobe plaster surface, similar in finish to the
upper (main) well-compacted surface in the rest of
the room. Between these surfaces was more ash.
The lower surface was not well preserved towards
its southern end. The feature is 80 cm long (approximately N - S), 40 cm wide (including the
low berm at its back wall), and 30 cm deep (from
the top of the rear berm to the lowest surface).
Based on observation of similar features still
visible in nearby cavates, little of the original length
of the feature (probably 20 cm or less) has been
destroyed by the erosion of its southern end. The
fine, homogeneous nature of the ash and the
relative absence of fire-reddening on the sides,
back, and floor of the feature, introduces some
doubt into its identification as a hearth. A possible
alternative function for the feature may have been in
the storage and preparation of ash for some other
purpose, as in, for example, an alkali treatment of
maize. Weatherwax (1954: 105) notes that the
Hopi, for example, add wood ash to piki batter to
make a deep blue-green product
CONCLUDING REMARKS
The main room and rear features of Cavate
M77 were excavated, probably using wooden
digging sticks, into the Tsirege member of the
Bandelier Tuff. Some erosion has taken place in
the southernmost portions of the cavate. Based on
the present size of Feature 3, and on the fact that
similar features always occur adjacent to the outer
walls elsewhere in Group M, we can infer that the
outer wall was probably located some 20 cm
beyond the limit of the plaster floor, as shown in
Fig. 5.3.
We cannot be certain whether the south wall ~
and the missing portions of the east and west walls
— were originally of tuff or were constructed with
blocks and adobe. If the former, then the tuff has
receeded locally some 110 cm (on the east side of
the cavate) and perhaps 130 cm on its west side
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Figure 5.6. Feature 2 during excavation. Cached materials not yet removed (06/12).

Figure 5.7. Feature 3 (06/17).
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since construction. However, a weak argument
can be made that these "missing" portions were
mostly constructed rather than excavated aboriginally. Relatively high densities of the thin
blackened plaster that are still visible on the upper
back wall of the cavate were seen in excavation of
the floor fill within about 1 m of the rear wall of the
cavate. Beyond that point, to the south, they were
absent or scarce. Assuming that this was a
treatment that was applied to tuff rather than to
constructed ceilings, then perhaps the original tuff
shell for the cavate extended only about 50 cm
beyond its present limits at the time of construction.
If so, then the original roof would have been
supported by beam sockets (such as can be seen
elsewhere in the cavates) that have since disappeared due to erosion.
If the cavate was excavated in A.D. 1400
entirely from tuff, the rate of local cliff recession
can be roughly estimated at between .187 and .221
cm/year. However, if only some 50 cm of tuff has
been lost, as would be the case if the front part of
the room was constructed of cut blocks, a recession
rate of .085 cm/year can be calculated.
Seven features were defined in this cavate. Of
these, four were dug into the back wall; one was
constructed out from the back wall and supported
on another side by tuff; and two were located next
to the east and west walls which may have been
formed either of the living tuff, or constructed of
cut tuff blocks and adobe. All but Feature 3 may
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have been partially or completely devoted to
storage. The two cists in the back wall may have
been especially suited for storage of foods, or for
long-term secure storage of other material that did
not need to be regularly accessed, as they could
have been conveniently and completely sealed.
The fact that the apertures of both these features
were remodeled some time after their construction
to facilitate closing may indicate that the function
of this cavate shifted towards storage sometime
during its uselife. On the other hand, it is also
possible that the original openings were larger
simply for convenience in construction, and that
they were constricted immediately after excavation
offirecists was complete.
Except for materials cached in the two comer
niches, very few materials were recovered during
excavation. In the rear portions of the cavate, at
least, this was not due to poor preservation of
organics, but due to some combination of factors
(perhaps including planned, permanent, and staged
abandonment with easy access to the contents of
the cavate; see Schlanger 1989) resulting in a
depleted artifact assemblage. On the basis of
ceramics on the talus slope in front of Group M
as a whole, McKenna (in Toll 1988) places its
occupation between A.D. 1250 and 1550, with a
brief inoccupation after 1695, perhaps to 1720.
No trace of the late inoccupation was seen in the
small ceramic assemblage from this cavate (see
the following chapter) which is consonant with
the earlier date range, but cannot refine it.
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CHAPTER 6
CERAMIC MATERIALS
by
Timothy A. Kohler
Six thousand eight hundred and seventeen
sherds, including 458 rim sherds, were analyzed
from the Summer 1988 excavations described in
chapters 2 through 5. Another 199 were discarded
as too small for meaningful analysis; such sherds
were smaller than thumbnail-size and were often
missing one or both surfaces. Given the nature of
the deposits sampled, no whole vessels were
recovered, and the mean sherd weight was only 4
gThe coding scheme for ceramic materials, set
up with the assistance of Judith Miles and designed
to be compatible with, though not identical to, that
of the Bandelier survey, is set forth in Appendix A.
Each logical "case" of ceramic materials in this
scheme is a lot of sherds that share the same
attributes for provenience, traditional type, temper,
vessel form, slip, and post-manufacture modifications to the vessel or to the sherd. For each
such lot, all the sherds are counted and weighed,
and the rim sherds are counted. In this sample 775
lots of ceramics were distinguished; the mean
number of sherds per lot is 8.8.
Some aspects of the coding scheme in
Appendix A warrant comment. In the traditional
type field, categories preceded by a number are
identical to categories used by the Bandelier
survey, where they bear the same number. It is the
practice in the survey, and in Rio Grande archaeology generally, to differentiate certain utility
wares on the basis of temper as different traditional
types (for example, Sapawi'i Washboard, with
mica inclusions and/or wash, and smeared-indented
corrugated, with sand inclusions). In this analysis,
by contrast, this distinction is made on the basis of
the traditional type field in conjunction with the

temper and slip fields. Likewise, slipped and
unslipped variants of Santa Fe B/w and Kwahe'e
B/w are not differentiated in the traditional type
field.
The temper field, which was somewhat experimental in nature, contains categories that, we
hoped, could be sorted consistently with examination of a fresh break under an optical microscope
at magnifications of 8x to lOx. It is important to
note that none of these temper categories has been
warranted by petrography. A sample of 69 sherds
has been submitted to Helene Warren, an independent consultant in Albuquerque, who will
examine this sample for temper variants recognizable from her earlier work in the Cochiti Reservoir (e.g., Warren 1977), and will provide a
second opinion on traditional type and form
decisions made by this analyst. Her findings will
be included in a later report.
At the outset of analysis the goal was to examine microscopically a fresh break on every sherd
to inform temper decisions. This practice was
maintained for "service" wares, but proved impractical for the large lots of utility wares that were
encountered as analysis progressed. For utility
wares, then, only macroscopically visible temper
variants (such as the inclusion of coarse sand or
quartzite, or mica) are sorted consistently; temper
variants such as the inclusion of igneous materials
were noted occasionally, but cannot be relied upon.
Further examination of the temper categories used,
and further attempts to secure the identifications
made with technical analyses, are needed.
Because sherds generally represent only very
small portions of vessels, the original form cannot
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with a temporal comparison of the collections from
the four sampled sites.

always be identified unambiguously. Certain rules
were followed in form decisions that are more or
less standard, but bear repeating. Unless there was
evidence to the contrary (such as the carefully
smoothed, polished, or slipped interior that might
indicate a bowl, or the unique shape of a miniature,
handle, pipe, or ball) utility vessel sherds were
coded as jars. With some exceptions, service
wares were coded as bowls if they had interior and
exterior slips, or interior slips only. If unslipped,
this decision was made on the relative smoothness
or polish of the interior versus the exterior. Service
wares that were slipped only on the outside, or
whose outsides were prepared with more care than
their interiors, were coded as jars.

LA 3852
The 418 sherds (including 23 rims) recovered
and analyzed from the three excavation units at LA
3852 are cross-classified by traditional type and
form in Table 6.1. Nineteen discards are not
included. Jar sherds constitute 76.3% of the
collection; sherds from bowls or open bowls
another 20.1%; and other and indeterminate forms,
3.6%. Whitewares constitute 25.4% of the
collection; White Mountain redwares, 0.5%, and
utility wares 74.2%. Of the specifically identified
whitewares, Kwahe'e B/w is the most important, at
9.6% of the entire collection, followed by Santa Fe
B/w with 6.5%. Among the utility wares, indented
corrugated is dominant, constituting 40.4% of the
collection, followed by smeared-indented
corrugated at 19.1% of the collection. Altogether,
28 sherds exhibited a micaceous paste (one of
codes 03-05, 11, 20, or 21; see Appendix A).
These included one of the 80 smeared-indented
corrugated (1.3%); 13 of the 169 indented
corrugated (7.7%); and 14 of the 47 plain gray
(29.8%). No micaceous slips were observed.

However, the upper portions of some of the
later jars made during the period of interest here
(Sankawi'i B/c jars being the clearest example) may
have slip on both the interior and exterior. In these
cases, the unique externally concave shape of the
sherds permits the identification of the jar form, but
very small sherds may not have enough curvature
to be diagnostic and sometimes had to be coded as
indeterminate in form.
A brief description of the ceramic materials
from each site follows, and the chapter concludes

Table 6.1. Traditional type and vessel form of sherds from three sampled units at LA 3852.
TraditionalTvpe
UTILITY WARES:
corrugated
smeared corrugated
indented corrugated
smeared-indented corrugated
plain gray
striated plain
unknown utility
SERVICE WARES:
plain buffware
Kwahe'e B/w
Santa Fe B/w
Wiyo B/w
whiteware nfs
Wingate B/r
White Mountain redware nfs

F o r m ("column p e r c e n t s l
Jars
Bowls1
Canteens & IndeL
0.00
0.63
0.00
0.00
0.00
6.67
52.66
1.19
0.00
25.08
0.00
0.00
13.48
0.00
26.67
0.31
0.00
0.00
2.82
0.00
0.00
0.00
1.25
0.31
0.00
3.45
0.00
0.00

1.19
40.48
29.76
2.38
22.62
1.19
1.19

TOTALS

99.99

100.00

1

includes open bowls
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T O T /\ L $
0.48
0.24
40.43
19.14
11.24
0.24
2.15

n
2
1
169
80
47
1
9

0.00
13.33
6.67
0.00
46.67
0.00
0.00

0.24
9.57
6.46
0.48
8.85
0.24
0.24

1
40
27
2
37
1
1

100.01

100.00

418

%

placement Taken together, the ceramic evidence is
fairly consistent with an occupation late in the 12th
century or in the first half of the 13 th century.

Let us assume that LA 3852 was occupied for a
relatively short period of time, as seems to be
implied by the relatively small amount of trash at
the site, the simple site plan, and the lack of
evidence for remodeling. Based on the ceramic
dates used by McKenna and Powers (1986,
Appendix A) as slightly modified by current use in
the NPS Bandelier survey, this site ought to date
between 1250, the terminal date for Kwahe'e, and
1175, the inception date for Santa Fe. A slightly
later date may be indicated by the two sherds of
Wiyo B/w; Wiyo's inception is taken to be A.D.
1300. The importance of smeared-indented
corrugated, a type assigned an A.D. 1250 inception
by McKenna and Powers, also points to this later
assignment. On the other hand, the one sherd
identified as Wingate B/r, a type not said to be
made after 1200, lobbies weakly for the earlier

LA 60372, BURNT MESA PUEBLO
Of the four sites tested, the largest ceramic
sample comes from Burnt Mesa Pueblo. The 3982
sherds (including 278 rims) recovered and analyzed
from the three excavation units at LA 60372 are
cross-classified by traditional type and form in
Table 6.2. Jar sherds constitute 82.8% of the
collection; sherds from bowls another 15.5%, and
other and indeterminate forms, 1.7%. Whitewares
constitute 16.5% of the collection; White Mountain
redwares, 0.05%, Biscuit wares, 0.4%, glaze
wares, 0.2%, and utility wares 82.7%. Of the

Table 6.2. Traditional type and vessel form of sherds from three sampled units at LA 60372, Burnt
Mesa Pueblo.
Traditional Tvpe
UTILITY WARES:
corrugated
indented corrugated
smeared-indented corrugated
plain gray
tcoled/incised/appliqudd plain
unknown utility
SERVICE; WARES:
plain buffware
Kwahe'e B/w
Santa Fe B/w
Wiyo B/w
PII/III M/w
PIII/IV C/w
whiteware nfs
Biscuit A
Biscuit B
Biscuit nfs
St. Johns Polychrome
GLAZE WARES:
Agua Fria G/r
San Lazaro Polychrome
Glaze/red nfs
Glaze/yellow nfs
Glaze/polychrome nfs
TOTALS
1

Form
Jars
1.49
17.10
78.23
2.00
0.06
0.52

(column
Bowls
0.00
0.00
0.00
0.00
0.00
0.32

percentsl
Other & Indet.1
0.00
0.00
2.99
0.00
0.00
17.91

T O T ;\ L S
%
n
1.23
49
14.16
564
64.85
2582
1.66
47
0.05
2
0.78
31

0.00
0.00
0.21
0.06
0.00
0.00
0.24
0.00
0.06
0.00
0.00

0.00
0.16
45.38
26.58
0.32
2.43
21.72
1.30
0.81
0.16
0.32

1.49
0.00
1.49
0.00
0.00
0.00
67.16
0.00
0.00
0.00
0.00

0.03
0.03
7.23
4.17
0.05
0.38
4.70
0.20
0.18
0.03
0.05

1
1
288
166
2
15
187
8
7
1
2

0.00
0.00
0.03
0.00
0.00

0.00
0.16
0.32
0.00
0.00

0.00
0.00
1.49
1.49
2.99

1.49
0.03
0.10
0.03
0.05

1
1
4
1
2

100.00

100.00

100.00

100.00

3982

includes 3 miniatures, 4 handles, 4 pipes, 3 balls, 1 other, and 52 indeterminate.
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specifically identified whitewares, Santa Fe B/w is
the most important, at 7.2% of the collection,
followed by Wiyo B/w comprising 4.2%. It
seemed to this analyst that the Santa Fe and Wiyo
types constituted a continuum of variation at this
siteratherthan posing a clear, analytically
satisfying dichotomy. Among the utility wares,
smeared-indented corrugated is dominant,
constituting 64.8% of the collection, followed by
indented corrugated at 14.2% of the collection.
Thisreversesthe relative importance of these
surface treatments at LA 3852. Micaceous pastes
were much rarer than at LA 3852, and were noted
in only three sherds: one of the 2582 smearedindented corrugated (0.04%); one of the 166 Wiyo
B/w (0.6%); and one of the 15 PIII/IV C/w
(6.67%). No micaceous slips were observed
(exfoliation of such slips can occur).
Although they have been placed together in
Table 6.2, it is worthwhile to separate Area 1 (the
northern quadrangular pueblo) from Area 2 (the
southern linear pueblo) for dating. The relative
frequencies of traditional types from the three
excavation units in the two areas are compared in
Table 6.3.
Assuming that the ceramicsrecoveredfrom
Area 2 originated in Area 2 and do not represent
trash deposited there by occupants of Area 1, the
lower percentage of Wiyo B/w, the higher
percentage of Santa Fe B/w, the absence of
Biscuits and glazes, the higher percentage of
indented corrugated and the lower percentage of
smeared-indented corrugated in Area 2 suggest in
an internally consistent manner that its occupation
was at least partly earlier than that of Area 1. An
occupation in the 13th century A.D. seems certain
for this area. The absence of Kwahe'e B/w and the
higher proportion of Wiyo B/w suggests that LA
60372 Area 2 postdates LA 3852, so an occupation
in the middle or in the last half of the 1200s seems
most likely.
In manyrespects(see for example Santa Fe
B/w and Wiyo B/w) the courtyard trash unit, 2 x 2
86S 96E, seems intermediate between Room 1
(Area 1) and Room 2 (Area 2). This may suggest
that this trash accumulated over a lengthy period
that began during or shortly after the occupation of
Area 2. It may also suggest that thefillencountered in Room 1 is some of the latest at the

site. Taken together, a span of occupation from the
mid-1200s to the early 1300s seemsreasonablefor
Area 1, a conclusion in keeping with the 3 tree-ring
dates discussed in Chapter 3. This fits well with
dates for other plaza pueblos of the Late Coalition
period that mark the beginning of aggregation on
the Pajarito (Orcutt, personal communication).
Some differences inrelativefrequencies of
vessel form exist among the three areas, and also
set off LA 60372 from the other sites sampled.
First, as a whole, the site has the highest jar
percentages and lowest bowl percentages of the
four sites sampled, with approximately equivalent
jar percentages of 84.5% (311), 82.6% (2526),
and 83.2% (461) for Room 1, the courtyard unit,
and Room 2,respectively.Linked with these high
proportions of jars is a high proportion of utility
waresrelativeto the other sites. Secondly, the only
pipes in the ceramic collection come from this site,
where they make up 0.54% (2), 0.03% (1), and
0.18% (1) of the collections from Room 1, the
courtyard unit, and Room 2 respectively. These
pipes, with one exception, were of the cylindrical
"cloudblower" type. (The exception looks more
like a Hopewellian platform pipe, but has no holes
and could not have functioned for smoking).
Finally, the only clay balls in the collection from all
four sites came from the courtyard unit, where
three balls made up 0.1 % of the collection.
Because of the proximity of the courtyard unit to
the [assumed] kiva, it is possible that some trash
representing non-domestic kiva activities may be
influencing the composition of the courtyard
sample, but this cannot explain the consistent
anomalies (withrespectto the other three sites) of
the fill in Rooms 1 and 2.
Of course, there are many possible explanations for these differences. For example,
differences in subsistence mix or degree of
intensification may berelevantin explaining the
high proportions of jars and utility wares. On the
other hand, therelativeabsence of the micaceous
pastes in comparison with the sites sampled to the
south may be due, in part, to differential access to
(ethnically based?) exchange networks. The low
proportion of micaceous pastes at Burnt Mesa
seems odd, however, given the supposedly Tewa
affinity of micaceous-tempered utility wares, and
the traditional, historic southern boundary for Tewa
speakers at the north edge of Frijoles Canyon.
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Table 6.3. Traditional types by excavation unit and area, LA 60372.
A r ea 1
Room 1 fill
2 x 2 86S 96E
UTILITY WARES:
corrugated
indented corrugated
smeared-indented corrugated
plain gray
tooled/incised/appliqudd plain
unknown utility
SERVICE WARES:
plain buffware
Kwahe'e B/w
Santa Fe B/w
Wiyo B/w
PII/III MAv
PIII/IV C/w
whiteware nfs
Biscuit A
Biscuit B
Biscuit nfs
St. Johns Polychrome
GLAZE WARES:
Agua Fria G/r
San Lazaro Polychrome
Glaze/red nfs
Glaze/yellow nfs
Glaze/polychrome nfs
Other
indeterminate
TOTALS

Area 2
Room 2

TOTALS
%
n

0.00
2.17
77.17
2.72
0.27
1.63

1.60
13.50
65.46
1.47
0.03
0.52

0.00
25.81
53.25
1.99
0.00
1.62

1.23
14.16
64.84
1.66
0.05
0.78

49
564
2582
66
2
31

0.27
0.00
2.72
7.34
0.00
0.27
2.72
0.00
1.09
0.00
0.00

0.00
0.03
7.25
3.86
0.07
0.46
5.23
0.26
0.10
0.03
0.03

0.00
0.00
10.11
3.79
0.00
0.00
3.07
0.00
0.00
0.00
0.18

0.03
0.03
7.23
4.17
0.05
0.38
4.70
0.20
0.18
0.03
0.05

1
1
288
166
2
15
187
8
7
1
2

0.27
0.27
0.54
0.00
0.54

0.00
0.00
0.07
0.03
0.00

0.00
0.00
0.00
0.00
0.00

0.03
0.03
0.10
0.03
0.05

1
1
4
1
2

0.00

0.00

0.18

0.03

1

99.99

100.00

100.00

100.00

3982

LA 60550
The 2406 sherds (including 121 rims, and
excluding 122 discards) recovered and analyzed
from the two excavation units at LA 60550, a
linear roomblock between Tyuonyi and the Big
Kiva near Rito de los Frijoles, are cross-classified
by traditional type and form in Table 6.4. No
striking differences appear in the collections from
the midden (2119 sherds) and the roomblock fill
(287 sherds), and they are pooled in this table.
Jar sherds constitute 78.4% of the collection;
sherds from bowls or shouldered bowls another
18.2%, and other and indeterminate forms, 3.5%.
Whitewares (excluding Biscuits) constitute 0.9% of
the collection; Biscuit wares, 5.0%, glaze wares,
24.2%, and utility wares 67.4%. Among the

utility wares, plain gray is overwhelmingly
dominant, constituting 59.5% of the collection,
followed by smeared-indented corrugated at
4.8% of the collection. Glazes B through E are
present, with Glaze D, San Lazaro Polychrome,
the most common, constituting 0.4% of the
collection. Micaceous pastes were observed in
146 sherds, including 79 of the 1432 plain gray
(4.9%); 54 of 166 smeared-indented corrugated
(32.5%); 1 of the 63 indented corrugated (1.6%);
and 20 of the 50 Potsuwi'i Gray (40%).
Micaceous slips were observed on 86 sherds
(including some of those with micaceous pastes)
distributed as follows: 12.8% (11) of the
Potsuwi'i Gray; 29.1% (25) of the plain gray;
and 58.1% (50) of the smeared-indented
corrugated.
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Table 6.4. Traditional type and vessel form of sherds from two sampled units at LA 60550 near
Tyuonyi.
Traditional Types
UnLITY WARES:
corrugated
indented corrugated
plain gray
smeared-indented corn
striated plain
unknown utility
SERVICE WARES:
Potsuwi'i Incised
Potsuwi'i Gray
Kwahe'e B/w
Santa Fe B/w
Wiyo B/w
PIII/IV C/w
whiteware nfs
Biscuit A
Biscuit B
Biscuit nfs
Sankawi'i B/c
GLAZE WARES:
Largo Glaze/red
Espinoso Polychrome
San Lazaro Polychrome
Puaray Polychrome
Escondido Polychrome
Pecos Polychrome
Glaze/red nfs
Glaze/yellow nfs
Glaze/polychrome nfs
glaze nfs
Other.
indeterminate
TOTALS

jar
0.11
3.34
75.77
6.15
0.42
0.05

F o r m f co l u m n p e r c e n t a g e s ' )
bowl
shldr. bowl miniature
0.00
0.00
0.00
0.00
0.00
0.00
0.24
0.00
66.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

indet.
0.00
0.00
0.00
0.00
0.00
0.00

TOTALS
%
N
0.08
2
2.62
63
59.52
1432
4.82
116
0.33
8
0.04
1

0.16
2.65
0.00
0.00
0.00
0.05
0.00
0.00
0.42
0.00
0.05

0.00
0.00
0.24
0.72
0.72
0.48
2.40
2.64
16.31
0.00
0.96

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
1.25
0.00
1.25
41.25
0.00

0.12
2.08
0.04
0.12
0.12
0.12
0.46
0.46
3.20
1.37
0.21

3
50
1
3
3
3
11
11
77
33
5

0.00
0.11
0.21
0.00
0.00
0.00
9.01
0.80
0.53
0.16

0.24
0.48
1.20
0.24
0.24
0.24
43.65
4.32
23.50
1.20

0.00
0.00
5.00
5.00
0.00
0.00
70.00
0.00
20.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
33.33
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
23.75
8.75
0.00
22.50

0.04
0.17
0.42
0.08
0.04
0.04
16.04
1.66
4.66
1.08

1
4
10
2
1
1
386
40
112
26

0.00

0.00

0.00

0.00

1.25

0.04

1

99.99

100.02

100.00

100.00

100.00

99.98

2406

In Table 6.5 the midden deposits are examined
in more detail for possible change through time.
The uppermost category consists of materials in
post-abandonment wind and water-laid deposits.
The second category consists of materials in lower
Stratum 1 and upper Stratum 2, a mixed postabandonment and secondary cultural refuse
deposit. The third category is made up of levels in
Stratum 2 interpreted as containing secondary
refuse deposited during occupation of the associated roomblock; the fourth category of earlier
deposits of similar nature. The expectation is that
the lower three depth categories should scale

temporally, with the uppermost being a composite
mixture, and that does appear to be true for most
ceramic types.
The midden appears to have been deposited
during a time when Biscuits were generally
decreasing and glazes increasing in frequency.
Both, however, are present in the earliest levels.
Whitewares are rare throughout and decrease
through the period of deposition. Potsuwi'i Gray
and Incised are not present in the eariiest levels, nor
is Sankawi'i B/c. The later glazes, Glazes D and
E, are absent in the earliest levels and then

— 66 —

Table 6.5. Traditional type by depth categories in 2 x 2 112S 108E, Area 2, LA 60550 (column
percentages).
DeDth
cateeories
4
1
2
3
Strat 2
Strat 1 level 5 &
mgs & Strat 1
Strati
Traditional types
levels 3 & 4
Strat 2 levels 1 & 2 levels 3 - 7
levels 1 & 2
UTILITY WARES:
corrugated
0.00
0.61
0.00
0.18
indented corrugated
0.83
1.35
6.00
3.07
smeared-indented corrugated
3.01
4.06
4.18
6.13
plain gray
65.42
50.79
59.45
60.74
striated plain
0.31
0.45
0.18
0.00
unknown utility
0.23
0.00
0.00
0.00
SERVICE WARES:
Potsuwi'i Incised
0.21
0.00
0.18
0.00
Potsuwi'i Gray
2.80
2.48
0.73
0.00
Kwahe'e B/w
0.00
0.00
0.18
0.00
Santa Fe B/w
0.00
0.18
0.61
0.00
Wiyo B/w
0.00
0.61
0.00
0.18
PIII/IV C/w
0.00
0.23
0.18
0.61
whiteware nfs
0.45
0.61
0.21
0.73
Biscuit A
0.00
0.00
0.83
0.55
Biscuit B
6.13
4.36
1.81
2.55
Biscuit nfs
1.14
0.90
2.18
1.23
Sankawi'i B/c
0.00
0.00
0.00
0.73
GLAZE WARES:
0.00
Largo glaze/red
0.00
0.00
0.18
Espinoso Polychrome
0.31
0.00
0.00
0.61
San Lazaro Polychrome
0.42
0.68
0.18
0.00
Puaray Polychrome
0.00
0.00
0.00
0.36
Escondido Polychrome
0.10
0.00
0.00
0.00
Pecos Polychrome
0.10
0.00
0.00
0.00
Glaze/red nfs
13.08
25.73
13.27
13.50
Glaze/yellow nfs
1.64
3.16
0.61
1.25
Glaze/polychrome nfs
3.32
7.00
5.82
4.91
glaze nfs
2.28
0.68
0.18
0.00
TOTAL %
TOTALn

100.00
963

generally increase through time. On the basis of
this evidence, the period of deposition of the
midden probably began in the late 1300s and
continued through the early 1500s.
LA 50972
CAVATEM77
The 11 sherds from the excavations of the
cavate originated from a San Lazaro Polychrome

100.00
443

100.00
550

100.00
163

bowl (1), a Glaze/red nfs bowl (1), one or more
Glaze/polychrome nfs bowls (2), one or more plain
gray jars (6), and one smeared-indented corrugated
jar (1). No micaceous pastes or slips were observed. None of these materials can be securely
associated with the floor of the structure. The
small sample, and its context, are not very helpful
in assigning a date to the use of the cavate, although it seems probable that it is roughly contemporary with the main Classic occupation in the
valley below as exemplified at LA 60550.
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occupied in the early 1200s, to LA 60372 Area 2,
probably occupied in the mid-1200s, to LA 60372
Area 1, probably occupied in the mid-1200s
through the early 1300s; and finally to LA 60550
(and, probably, Cavate M77), occupied from the
mid-1300s to the early 1500s.

Toll (1988) summarizes ceramic analyses by
McKenna from the Group M talus slope (see also
Chapter 5, this volume) and reports new archaeomagnetic dates of 1425-1550 and 1275-1550 from
two exposed hearths in the group . Considered in
conjunction with the analysis of ceramics from
Hendron's excavations in Group M reported in
Tumey (1948), and a single tree-ring date of
1493c, also from one of Hendron's rooms, some
occupation of Group M in the 1400s seems
unquestionable.

It is true that the samples from each of the three
larger sites tested came from only a few proveniences and hence may not adequately represent the
complete site assemblages. However, if not
explainable by vagaries of sampling, some differences in the ceramic collections at LA 60372 in
comparison with the other two sites with large
samples did not seem to be due to temporal factors,
and might be due to participation in a different
interaction sphere or ethnic group.

SUMMARY AND CONCLUSIONS
In the sites sampled there seems to be a clear
temporal progression from LA 3852, probably

68

CHAPTER 7
STONE ARTIFACTS
by
Matthew J. Root
INTRODUCTION
This chapter presents results of descriptive
analyses of stone tools and flaking debris recovered
from excavations at the four sites described in
Chapters 2 through 5. Analytical procedures are
also summarized. Analyses provide information
about stone procurement, technology of manufacture, and tool use. These kinds of analyses are
also designed to address questions concerning
changes in raw material use related to changing
patterns of exchange and territoriality, production
of stone tools for exchange, and changes in the
functional composition of tool assemblages that are
expected to result from population aggregation (see
Chapter 1). These larger questions are, however,
not addressed in the context of this descriptive
report.
We have based much of the stone artifact
analysis system on the studies of the Dolores
Archaeological Project (Phagan and Hruby 1984).
Some changes have been made to address the
research goals of the Bandelier project. We first
sorted stone artifacts into debitage, flaked stone
tools, and nonflaked stone tools.
The debitage code is designed to capture
information concerning raw material use and
technology of tool manufacture; the coding form is
presented in Appendix B. We size-graded all
debitage by passing it through a set of three nested
geologic screens with square meshes of 1, 0.5, and
0.25". Including materials that passed through the
0.25" mesh, four size classes are created. Sizegrading is a quick way to gather flake size data
without resorting to the time-consuming task of
measuring or weighing flakes individually. We
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recorded raw material type according to the
categories defined for the Bandelier survey project
(Phagan n.d.). Obsidian was divided into three
descriptive categories: probably Jemez, probably
Polvadera, and probably opaque Jemez. The
accuracy of these designations as to source area has
not been tested with chemical characterization
techniques. Therefore, they are used as purely
descriptive terms here. Flakes were classified
according to the following technological categories:
primary decortication, secondary decortication,
shatter, bipolar, bifacial thinning, alternate, and
"other" flakes. These categories are defined in
Appendix B, Table B.2.
The flaked stone tool coding format is reproduced in Appendix C and the nonflaked stone
tool format is presented in Appendix D. Most of
the variables are self-explanatory, however,
variables related to function and stage of production
are more fully discussed here. All tools were
analyzed under low magnification (10x-70x) with a
stereozoom binocular microscope. Wear on tools
was described in terms of wear type, edge crosssectional shape, and wear intensity as defined by
Abler (1979).
Chipped stone tools were classified according
to a series of functional classes defined on the basis
of artifact use-wear, technology, and morphology.
Definitions of functional classes represented in the
1988 excavation sample are listed in Appendix C,
Table C.2. Tools with more than one function
were coded as multifunctional or recycled tools and
secondary functions were recorded.
We also classified all tools according to the
morpho-use classes defined by Phagan and Hruby

(1984). Nonflaked stone tools were coded
according to a series of variables similar to the
flaked stone tools, although they were not placed
into functional classes. Moipho-use class definitions are based on morphology, technology,
assumed function, and traditional artifact types
used by Southwestern archaeologists. In cases
where an artifact could be placed in more than one
morpho-use class, it was placed in the class with
the highest numbered code (Phagan and Hruby
1984). No allowance is made for multifunctional
orrecycledtools. Morpho-use class definitions of
flaked and nonflaked toolsrepresentedin the
Bandelier collections from tested sites are given in
Appendices C (Table C.3) and D (Table D.2),
respectively. Cross-tabulations of functional and
morpho-use classifications for the chipped stone
tools analyzed here indicate a high degree of
correspondence between the systems.
Use-phase classification is based on the
concept that durable goods pass through the stages
ofrawmaterial procurement, manufacture, use,
and discard, storage, or loss (Schiffer 1972).
Stone tools are particularly amenable to analysis
using this concept. Four use-phase classes are
defined to indicate the position of a tool in the
continuum of procurement, manufacture, use, and
discard at thetimeit left the systemic context and
entered the archaeological context Use-phase 1
tools are complete and unfractured blanks,
preforms, or other technologically unfinished
items; these tools are potentially usable. Use-phase
2 tools are those that broke or were otherwise
rejected during manufacture and are no longer
usable. Use-phase 3 implements are complete or
nearly complete and are technologically finished.
They are not worn out and are still potentially
usable. Use-phase 4 tools have been either broken
during use,resharpening,orrecyclingor they are
complete but exhausted from use and resharpening
(Ahler 1986:44).
Distinguishing between use-wear and postdepositional damage on unmodified flakes was
difficult and warrants a brief explanation of the
procedure used. Many flakes, especially those of
obsidian, have edge damage in the form of small
feather, hinge, or step flakes. The extent of edge
damage ranges from a small portion of the artifact
to distribution over most edges and the more
pronounced dorsal arrises. Much of this damage is
probably from trampling or natural postdepositional
movements and forces in the ground. Unretouched

flakes classified as tools exhibit edgeroundingor
some type of abrasive wear (as defined by Ahler
1979) that isrestrictedto a potential working edge.
These wear types can occur alone or in conjunction
with flaking wear. Many flakes exhibit pronounced or moderateroundingand abrasive wear
on all or most edges and ridges. I inferred that this
was post-depositional wear. Many utilized flakes
may go unrecognized as tools using only lowpower use-wear analysis.
LA 3852
The small stone artifact sample from this site
wasrecoveredfrom aroom,a courtyard, and from
a shallow sheet-trash deposit south of the courtyard
androomblock.The component of this site that
was sampled appears to date between A.D. 1175
and 1250 (see Chapter 2). The flaking debris is
dominated by basalt. A few pieces of obsidian,
Pedernal chert, welded tuff, siltstone and granite
are also present (Table 7.1). Most specimens are
classified as other flakes, although some are
technologically diagnostic. These include four
basalt, two Pedernal chert, and two Jemez obsidian
flakes with original detachment scarremnantsand
one Jemez obsidian and three basalt edge preparation flakes. These indicate on-site production of
tools from flake blanks. The four bifacial thinning
flakes are Jemez obsidian. The basalt alternate
flakes were probably produced during preparation
of cores from tabular pieces of material. Excavatorsrecoveredone obsidian and two Pedernal
bipolar flakes, although no bipolar cores were
found. Given the fact that flakes classified as
bipolar are occasionally produced by freehand
percussion, it is possible that these flakes were
produced in freehand corereduction.The primary
and secondary decortication flakes suggest that site
occupants occasionallyreducedcobbles on the site.
Several of the welded tuff flakes are from thin,
tabular pieces andrepresentmanufacture or
maintenance of marginallyretouchedtools such as
those described below.
Prehistoric site occupants made the 21 recovered chipped stone tools from basalt, Jemez
obsidian, and Pedernal chert (Table 7.2). Three
arrow points are present (Table 7.3); all are
complete, side-notched tools of Jemez obsidian.
The arrow points were made on small flake blanks
by pressure flaking. Remnant blank detachment
scars are visible on all; the original dorsal surface
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Table 7.1. Flake technological classes by raw material types, LA 3852.
Basalt
Primary
Decort
0
Secondary
Decort
3
Shatter,
Cortex
4
Shatter,
No Cortex
2
Bipolar,
Cortex
0
Bipolar,
No Cortex
0
Biface Thin.
Cortex
0
Biface Thin.
No Cortex
0
Alternate,
Cortex
11
Alternate,
No Cortex
0
Other Flakes,
Cortex
26
Other Flakes,
No Cortex 93
TOTALS

139

Jemez
Granite Obsidian
0

2
0

2

Polvadera Op. Jem.
Obsidian Obsidian
0

0

0

1

Welded
Pedemal
Tuff Siltstone Chert TOTALS
1
1

0

0

0

0

3

1

0

0

0

0

0

2

0
5

5

4

11

2

14
1

1

5

0

0

0

0

0

0

1

1

0

1

0

0

0

0

1

2

0

0

0

0

0

0

0

0

0

4

0

0

0

0

0

4

0
0

0

0

0

0

1

0

0

0
0

0
0

12
0

0

0

4

1

0

2

0

4

37

0

9

0

3

7

0

12

124

1

22

1

4

15

6

27

215

Table 7.2. Chipped stone tools by raw material, LA 3852.
Functional Class:
Projectile Points
Bifacial Tools of Unknown
Specific Function
Cores
Utilized Flakes Used
on Hard Materials
Retouched or Utilized Flakes
Used on Variable Materials
Generalized Flake Tools
TOTALS

Basalt

Jemez Obsidian

0

3

0

3

1
4
6

1
0

1

0
1
0

2
5
7

3

0

0

3

0

1

0

1

14

6

1

21

was completely pressure flaked away on only one
of the tools. Ail are apparently complete enough to
still be functional, although one has both basal
comers broken off.

Pedemal Chert

TOTALS

One Pedemal chert and four basalt freehand
percussion cores were recovered (Table 7.3). The
basalt cores are small, relatively thin, bifacially
worked, tabular pieces used to produce small flake
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Table 7.3. Chipped stone tools by functional class and use-phase, LA 3852.
Functional Class:

Use-Phase Class
1 2
3
4

TOTALS
n
%

Projectile Points
Bif. Tools of Unknown Specific Function
Cores
Util. Hakes Used on Hard Material
Ret. or Util. Flakes Used on Var. Materials
Generalized Flake Tools

0
0
0
0
0
1

0
2
0
0
0
0

3
0
3
3
1
0

0

3
2
5
7
3
1

14.3
9.5
23.8
33.3
14.3
4.8

TOTALS

1

2

10

8

21

100.0

blanks. When the aboriginal knappers prepared
bifacial platforms from the original squared edges,
they produced alternate flakes, such as those
recovered. Blanks from these cores were both
short, expanding flakesremovedfrom the bifacial
margins and larger flakes that were driven across
the core face. A thin, exhausted basalt core has a
utilized edge; it apparently functioned as an
expedient cutting tool. Seven utilized and three
retouched flakes make up almost half of the
tool/core sample. Nine of these tools are basalt
while the tenth is obsidian. Some of the basalt
flake tools were produced from basalt cores such as
thoserecovered.Two of the flake tools are much
larger thanrecoveredcores. Even accounting for
the factrecoveredcores have been considerably
reduced from their original size, it is unlikely that
the large basalt flakes came from them. Large
basalt cores notrepresentedin the present sample
were probably used in the manufacture of these
tools.
Two bifaces and one flake blankrepresentonsite tool manufacture. One basalt and one obsidian
biface were broken in manufacture and discarded.
The basalt biface was a bifacially worked flake
blank that was broken by a perverse fracture
(Crabtree 1972: 82). Such fractures occur only
during knapping. The ventral surface of the blank
remains largely unflaked indicating fracture during
the beginning stages of manufacture. After the tool
broke, it wasrecycledas a burnishing stone. The
ventral surface of the blank has pronounced
smoothing wear, particularly across the bulb of
percussion. This wear was probably produced by
rubbing the tool across a worked object for a
considerable period of time. Such wear may have

0
0
2
4
2

been produced in a task such as hide preparation or
possibly pottery manufacture. The other biface is a
small edge segment; ground platforms remain
suggesting that tool fractured prior to completion.
Trie distal end of the flake blank is snapped off, but
is still suitable for arrow point manufacture. Trie
original blank platform and most of the bulb of
percussion have been pressure flaked away and
platforms along one margin have been prepared by
edge beveling and grinding. Trie tool may have
been discarded when the distal end broke off. The
intended end- product was probably an arrow point
similar to those described above.
Eleven nonflaked stone tools were recovered
(Table 7.4). A small fragment of vesicular basalt
probably broke off a larger tool during manufacture
or use, but the original form of the tool is indeterminate. Two pieces of shaped tuff are of
unknown function. One piece is discoidal and is
the size of a small grinding stone (107 x 95 x 39
mm); it is coded as a generalized nonflaked tool.
The other tuff artifact is a large shaped nodule (1.8
kg) with a hole pecked or ground out of the center
such that itresemblesa mortar. The discoidal piece
is much larger than the hole in the mortar. The tuff
is extremely soft, making it unlikely that these tools
were used in food processing. Wood (1982: 193)
suggests that potters may have used tuff metates to
process clay. Tuff mortars and other tools were
found at several sites in the Bandelier area, but their
functionsremainenigmatic (Wood 1982: 193).
Eight stone tools classified as nonflaked lifhic
artifacts are welded tuff; six have been shaped by
marginal percussion flaking. The other two are
fragments with most or all of the original edges

— 72 —

Table 7.4. Nonflaked stone tools by morpho-use category and raw material, LA 3852.
Morpho-Use Category

Raw M a t e r i a l
Vesic. Basalt Weld. Tuff

Tuff

Generalized NFLT
Abrading/Grinding stone, Flat Surf.
Shaped Stone Slab
Moitar
1-Hand Mano, 2 Simple Use Surf.

1
0
0
1
0

TOTALS

2

1
0
0

TOTALS
n
%

0

0
4
3
0
1

2
4
3
1
1

18.2
36.4
27.3
9.1
9.1

1

8

11

100.0

0

Table 7.5. Morpho-use categories by raw material types, LA 50972.

Morpho-Use
Polished Stone, Flat
Surface
Polished Stone, Curved
Surface
Abrading/Grinding Stone,
Grooved
Shaped Stone Slab
Hammers tone
1-Hand Mano, 2 Simple
Use Surfaces
1-Hand Mano, Complex
Use Surfaces
2-Hand Mano, 2 Simple
Use Surfaces
Ornament
TOTALS

Basalt Granite

Welded Sedim.
Tuff
NFS

Ouartz

Chalced.

Metamorphic

Quart, TOTALS

0

0

0

0

1

0

3

0

4

0

0

0

1

0

0

13

3

17

0
0
1

1
0
0

0
1
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

1
1
1

0

1

0

0

0

0

0

0

1

0

1

0

0

0

0

0

0

1

0
0

0
0

1
0

0
0

0
0

0
1

0
0

0
0

1
1

1

3

2

1

1

1

16

3

28

missing and, thus, the technique of manufacture is
indeterminate. Three of these tools are flatsurfaced abrading/grinding stones. These tools
have pronounced smoothing, grinding and striations on edges and surfaces. Striations are
perpendicular to edges. Tool edges as well as
surfaces have been used. Three welded tuff tools
are fragments of shaped slabs. The functions of
these pieces are not known, but some may have
covered containers, hatches, or doorways, or
they may have been sills or shelves (cf. Wood
1982: 198-199). A single one-hand mano with
working surfaces on opposing sides of the tool
was made by flaking and crushing a slab of welded
tuff.

LA 50972 (CAVATE M77)
Excavators found only four flakes in this
cavate, but they discovered a cache of stream-rolled
pebbles as well as other nonflaked stone tools.
One flake each of Jemez and Polvadera obsidian
with original detachment scar remnants, a secondary decortication flake of opaque Jemez obsidian, and an undiagnostic basalt flake make up
the entire collection of chipped stone. Reduction of
obsidian flake blanks is indicated.
The remainder of the stone artifacts are
nonflaked tools, primarily small rounded pebbles
(Table 7.5). A granite abrading stone is a small
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the cavate. The chalcedony is coded as an
ornament; it may have been decorative, ceremonial, or simply a curio left at the site. Most of
the pebbles are stream-rolled metamorphic stones
but have humanly produced polish and striations
on their surfaces. The striations have many
orientations. The pebbles may have been polishing
or burnishing stones used in hide working or
pottery manufacture. Alternatively, the cavate
occupants may have used them inritualactivities
(cf. Woodbury 1954: 96-97).

pebble with two wide, U-shaped linear grooves
worn into one surface. This tool may have been
used in tasks such as sharpening pointed bone and
antler tools. A welded tuff slab with several marginal flake removals is of unknown function. One
hammerstone, included in the cache of pebbles, is a
rounded basalt pebble; most of its surface is
crushed and battered indicating extensive use.
There are two granite one-hand manos; both are
broken. One of these has beenrecycledas a
grooved abrading stone (morpho-use 07). It has
two parallel, narrow, V-shaped grooves and one
wider U-groove on one surface. This abrader may
have been used to sharpen tools such as bone awls
or to abrade chipped stone tool edges during manufacture (Flenniken and Ozbun 1988). A broken
two-handed mano of welded tuff was also recovered. Two small, water-worn pebbles, one a green
metamorphic stone and the other quartz, are from
the cavate, but are culturally unmodified. The rest
of the nonflaked stone consists of 19 polished
pebbles and a small cylindrical piece of banded
chalcedony from a subfloor feature (Feature 2) in

LA 60372, BURNT MESA PUEBLO
The sample of 507 excavated flakes primarily
contains basalt and Pedemal chert pieces. A few
pieces of Jemez obsidian, rhyolite, quartzite, other
cherts, and few other miscellaneous materials make
up therestof the collection (Table 7.6). Technological classification of basalt, Jemez obsidian,
and Pedemal chert flakes indicates primary cobble
reduction, corereduction,and biface manufacture

Table 7.6. Flake technological classes by raw material types, LA 60372.
Indeterminate
Primary
Decort.
Secondary
Decort.
Shatter,
Cortex
Shatter,
No Cortex
Bipolar,
No Cortex
Biface Thin.
Cortex
Biface Thin.
No Cortex
Alternate,
Cortex
Alternate,
No Cortex
Other Flakes,
Cortex
Other Flakes,
No Cortex
TOTALS n
row %

Igneous
GranoNFS Basalt Rhvo. Dio.

Jem. Opaque OrthcPedemal
TO'TALS
Obsid. Jem. Obs. Quart. Chert Chen Quan, n
%

1

1

2

0

0

2

1

0

3

2

i

13

2.6

1

0

19

0

1

5

1

0

0

25

0

52

10.3

0

0

4

2

0

0

0

0

0

11

0

18

3.5

2

0

5

0

0

1

0

0

0

9

0

17

3.3

0

0

0

0

0

1

0

0

0

2

0

3

0.6

0

0

0

0

0

0

0

0

0

2

0

2

0.4

0

0

9

0

0

3

0

0

0

5

0

17

3.3

0

0

11

0

0

0

0

0

0

0

0

11

2.2

0

0

2

0

0

0

0

0

0

0

0

2

0.4

0

2

23

0

0

1

0

2

2

20

0

50

9.9

6

10

184

5

1

23

0

0

4

89

0 322

63.5

13
2.6

259
51.1

7
1.4

2
0.4

36
7.1

2
0.4

2
0.4

9
1.8

165
32.5

2 507
0/ 1

100.0

10
2.0

74

took place. Edge preparation flakes and flakes that
retain an original detachment scar indicate on-site
reduction of flake blanks. The presence of basalt,
Jemez obsidian, and Pedernal chert bifacial
thinning flakes suggests that these blanks were
made into bifaces at the site. Only 17 bifacial
thinning flakes were recovered, however, suggesting that biface manufacture may have been
limited compared to other reduction activities.
Three bipolar flakes were recovered, but given the
lack of bipolar cores these artifacts may have been
produced during nonbipolar reduction activities.
All 13 alternate flakes are basalt. These flakes were
probably produced as knappers made bifaces or
cores with bifacially prepared platforms from
tabular material.
The chipped stone tool collection contains 45
specimens which were placed into 9 functional
classes (Table 7.7). Ten of the 45 tools are
technologically unfinished, suggesting the importance of on-site biface and arrow point manufacture. The seven projectile points represent five
tools that are technologically unfinished and two
that are finished. One of the unfinished points is a
complete, bifacially pressure flaked basalt flake.
The tool is inferred to be unfinished because the

margins still display platform grinding and
preparation. The tool is 33 mm long and 5 mm
thick making it suitable for reduction into an
arrow point. The other four arrow point blanks
broke during manufacture and are Jemez obsidian
flakes with ground and/or beveled platforms. The
two finished projectiles are side-notched arrow
points made of Pedernal chert. One has been heattreated. Both are made from flake blanks; one has
a slightly convex base and the other has a concave
base.
Anasazi stoneworkers broke the five recovered
bifaces during percussion shaping and thinning.
Four are basalt and one is Jemez obsidian. The
rejected basalt tools are thin tabular pieces that have
been bifacially edged and are similar to Callahan's
(1979: 67-90) stage 2 bifaces. Three of these were
broken by a perverse fracture. These tools indicate
that naturally occurring tabular pieces of basalt as
well as flake blanks were percussion thinned into
bifaces. The obsidian tool is a flake blank fragment
that broke during the early stages of percussion
reduction; it is also similar to a stage 2 biface.
The 14 cores consist of basalt, obsidian, and
Pedernal chert specimens (Table 7.8). These are

Table 7.7. Chipped stone tools by functional class and use-phase, LA 60372.
Functional Class
Projectile Points
Bifacial Tools of Unknown
Specific Function
Cores
Slotting, Grooving Tool (Beak)
Utilized Flakes Used on Hard
Material
Retouched or Utilized Flakes
Used on Variable Materials
Bipolar F*unch/Wedge/Chisel
Spokeshave
Heavy-Duty Woodworking Tool
TOTALS

U s e -- P h a s e
2
1

CI a s s
4
3

TOTALS
n
%

1

4

2

0

7

15.6

0
0
0

5
0
0

0
7
0

0
7
1

5
14
1

11.1
31.1
2.2

0

0

6

2

8

17.8

0
0
0
0

0
0
0
0

5
1
1
0

2
0
0
1

7
1
1
1

5.6
2.2
2.2
2.2

1

9

22

13

45

100.0
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Table 7.8. Chipped stone tools by functional class and raw material, LA 60372.
Functional Class
Projectile Points
Bifacial Tools of Unknown
Specific Function
Cores
Slotting, Grooving Tool (Beak)
Utilized Flakes Used on Hard
Material
Retouched or Utilized Flakes
Used on Variable Materials
Bipolar Punch/Wedge/Chisel
Spokeshave
Heavy-Duty Woodworking Tool
TOTALn
row %

Basalt

Jemez
Obsidian

Op. Jemez
Obsidian

Pedemal

Local

Chen

Chen

TOTALS

i

4

0

2

0

7

4
9
1

1
2
0

0
1
0

0
2
0

0
0
0

5
14
1

6

0

0

2

0

8

4
0
0
1

1
1
0
0

0
0
0
0

1
0
1
0

1
0
0
0

7
1
1
1

26
57.8

9
20.0

generally small and would have been suitable for
production of blanks. Two of the basalt cores were
also used as expedient cutting tools. A basalt core
that is 7.3 cm long was the only core used to make
relatively large flake blanks. Eighteen of the tools
recovered are unpatterned flake tools. Functionally, these include utilized and retouched flakes, a
slotting grooving tool, a bipolar tool, and a spokeshave. Three flake tools have remnants of a red
mineral on their working edges suggesting that they
were used to process pigments. The bipolar tool is
a freehand percussion flake that has pronounced
crushing and bipolar flaking on two ends. MacDonald (1985: 85-88) has called these types of
tools pieces esquillees. Hayden (1980) maintains
that such tools can function well in splitting green
bone and that scored bone can be split with a light
tap on a bipolar tool placed in the scored line.
Alternatively, Flenniken (1981: 51) found that the
use of small bipolar tools to split fresh bone was a
difficult and frustrating task. The tool from LA
60372 is a small, thick obsidian flake; it is unlikely
that it would have survived heavy-duty use.
A basalt heavy duty woodworking tool was
made by flaking, pecking and grinding. A groove
was pecked and ground around most of its
circumference for hafting and the faces were
ground. The bit has been extensively reworked by

1
2.2

8
17.8

1
2.2

45
100.0

flaking after it was ground. The original working
edge has been broken and flaked away and the tool
is no longer functional as an axe. Several flakes
were removed from the faces of the axe after it was
broken, but apparently not to refurbish a working
edge. This tool may have been recycled as a small
core subsequent to fracture. Although the tool is
coded as a woodworking implement, Mills (1987)
has presented a strong argument indicating that
Pucbloans used grooved axes to clear brush from
fields as well as to fell trees.
The nonflaked stone tool collection consists of
20 implements including four tools of unknown
function, polished stones, abrading/grinding
stones, shaped stone slabs, a palette, and a twohanded mano (Table 7.9). The generalized NFLT
consist of two small fragments of vesicular basalt,
perhaps residue from tool manufacture or maintenance, and an unmodified chalcedony pebble.
The three polished stones are quartz; one is a small
fragment and the others are rounded pebbles 5.5
and 6.0 cm in maximum dimension. Each has
finely ground and polished surfaces. One of the
complete pebbles has a wide U-shaped groove
down its long axis; the other has red pigment
adhesions. These may have been "lightning
stones" or "glow stones" that when rubbed together
in the dark produce a glow. Hewett reported their
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Table 7.9. Nonflaked stone tools by morpho-use category and raw material, LA 60372.
Morpho-Use

B{isalt

Questionable or
Minimally Altered
Generalized NFLT
Polished Stone, Curved
Surface
Abrading/Grinding Stone,
Flat Surface
Abrading Grinding Stone,
Curved Surface
Abrading/Grinding Stone,
Grooved
Shaped Stone Slab
Palette
2-Handed Mano, 2
Simple Use Surfaces
TOTALS

Vesic.
Basalt

Welded
Tuff
Sandstone Ouartz

Chalcedony

Ouartzite

TOTALS
n
%

0
0

0
2

1
0

0
0

0
0

0
1

0
0

1
3

5.0
15.0

0

0

0

0

3

0

0

3

15.0

1

0

1

0

0

0

0

2

0.0

0

1

0

2

0

0

1

4

20.0

0
0
1

0
0
0

0
4
0

1
0
0

0
0
0

0
0
0

0
0
0

1
4
1

5.0
20.0
5.0

0

1

0

0

0

0

0

1

5.0

2

4

6

3

3

1

1

20

100.0

use in rain-making ceremonies (Lambert 1954:
130). The palette is a small basalt slab shaped by
flaking with a smoothed and ground central
depression. A red mineral faintly stains the central
depression suggesting use with pigments.
LA 60550
This site, a linear roomblock located next to
Tyuonyi, yielded an excavated sample of 1135
flakes and 63 stone tools. The chipped stone
artifact collection is dominated by Jemez obsidian,
both translucent and opaque varieties. The
manufacture of obsidian tools, probably arrow
points and larger bifacial tools, was an important
stoneworking task at LA 60550. Translucent
Jemez obsidian makes up 57% of all debitage and
opaque Jemez accounts for another 12% of the
assemblage (Table 7.10). Basalt (19%) and
Pedemal chert (8%) are the other materials that
make up a significant amount of the debitage. The
single quartzite spall from the midden may be a
flake detached from a hammerstone during use.
The few pieces of chipped welded tuff represent
debris from the manufacture and maintenance of
tools classified as nonflaked, such as shaped stone
slabs and abrading/grinding stones.
The 33 bifacial thinning flakes from roomblock
excavations and 40 of 43 thinning flakes from the

midden are Jemez obsidian. The "other flake"
category contains 93 flakes of opaque and
translucent Jemez obsidian that have remnant
detachment scars. Twenty-nine of these are edge
preparation flakes and three are bulb removal
flakes. The bulb removal flakes have part of the
bulb of force of the original flake blank on their
dorsal surfaces. These can only be produced when
knappers thin flake blanks and at LA 60550
probably represent the initial stage of bifacial
thinning. Primary and secondary decortication
flakes of Jemez obsidian indicate that pebble
reduction was also carried out. These flakes are
primarily small and were produced by the percussion reduction of small pieces. Jemez obsidian
pebbles 4 to 5 cm in maximum dimension are easily
procured in the Bandelier area and the primary
reduction debris recovered from LA 60550 is from
knapping such pebbles. These would not be
suitable for production of larger bifaces. Thus, the
primary reduction debris and the bifacial thinning
debris represent separate reduction technologies.
One opaque and 27 translucent Jemez bipolar
flakes were recovered; all but one are from the
midden. Although comprising only a small percent
of the collection, these were produced during the
bipolar reduction of pebbles. Five translucent and
two opaque Jemez bipolar cores were excavated.
The reduction of small obsidian pebbles by both
bipolar and freehand percussion produced small
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Table 7.10. Part I. Flake technological classes by raw material types, LA 60550 (Areas 1 and 2).
AREAl(RO OMBL.OCK)
Jemez 1Polvadera
Opaque
Welded 1Siltst./ Silicates
1Pedemal
Basalt Obsidian Obsidian Jemez Obs. Tuff
MudSt,
NFS Chen Chert Quart.

TOT ALS
n

Primary
Decort.

0

1

0

1

0

0

0

0

1

0

3

1.1

Secondary
Decort.

0

7

0

2

0

0

0

0

1

0

10

3.5

Shatter,
Cortex

0

4

0

1

0

0

0

0

2

0

7

2.5

Shatter,
No Cortex

0

2

1

0

0

1

0

0

1

0

5

0.8

Bipolar,
Cortex

0

0

0

0

0

0

0

0

0

0

0

0.0

Bipolar,
No Cortex

0

1

0

0

0

0

0

0

0

0

1

0.4

Biface Thin.
Cortex
0

0

0

0

0

0

0

0

0

0

0

0.0

Biface Thin.
No Cortex 0

28

0

5

0

0

0

0

0

0

33

11.6

Alternate,
Cortex

1

0

0

0

0

0

0

0

0

0

1

0.4

Alternate,
No Cortex

1

0

0

0

0

0

0

0

0

0

1

0.4

Other Flakes
Cortex
' 8

17

1

5

2

0

0

0

5

0

38

13.3

Other Flakes
No Cortex 25

107

1

42

3

0

0

0

8

0

186

65.2

Subtotal n 35
row %
12.3

167
58.6

3
1.1

56
19.6

5
1.8

1
0.4

0
0.0

0
0.0

0 285
0.0

100.0

flakes suitable for manufacture into arrow points or
other small tools.
A few basalt bifacial thinning, alternate, and
decortication flakes were recovered. Five of the
basalt "other" flakes are edge preparation flakes
from flake blanks. This indicates that Anasazi
knappers reduced tabular pieces and made bifaces
from flake blanks. Production of basalt tools was,
however, relatively unimportant in comparison to
production of obsidian implements.

18
6.3

The tool/core collection reflects the importance
of stone tool manufacture at LA 60550. Twenty of
the 48 collected implements are cores; projectiles
and other bifaces broken during manufacture make
up another nine tools (Table 7.11). Thus, 60% (29
of 48) of the tools and cores directly reflect
manufacture, not use. The arrow points broken in
manufacture (use-phase 2) consist of a thin, cortical
basalt flake and two obsidian flake blanks that
snapped during pressure flaking. The bifaces
broken in manufacture consist of one basalt and
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Table 7.10. Part II. Flake technological classes by raw material types, LA 60550 (Areas 1 and 2).
AREA 2 (MTDDEh0

Jemez

Polvdera

Opaque

Basalt Obsidian Obsidian Jemez Obs.

Welded Siltst./
Tuff
Mudst.

F'edernal
Silicates
NFS Chen Chert Ouart.

TOT'ALS
n
%.

Primary
Decort

3

13

0

2

0

0

0

1

2

1

22

2.6

Secondary
Decort.

8

37

0

8

2

0

0

0

6

0

61

7.2

Shatter,
Cortex

4

8

0

1

0

0

0

0

4

0

17

2.0

Shatter,
No Cortex

4

6

0

2

0

0

0

0

6

0

18

2.1

Bipolar,
Cortex

0

9

0

0

0

0

0

0

1

0

10

1.2

Bipolar,
No Cortex

1

17

0

1

0

0

0

0

0

0

19

2.2

Biface Thin.
Cortex

1

6

0

0

0

0

0

0

0

0

7

0.8

Biface Thin.
No Cortex

1

30

2

4

0

0

0

0

1

0

38

4.5

Alternate,
Cortex

6

1

0

0

0

0

0

0

0

0

7

0.8

Alternate,
No Cortex

2

0

0

0

0

0

0

0

0

0

2

0.2

Other Flakes
Cortex
18

66

0

14

2

0

1

0

11

0

112

13.2

Other Flakes
No Cortex].36

292

8

52

1

1

0

2

45

0

537

63.2

Subtotal n 184
row %
21.6

485
57.1

10
1.2

84
9.9

5
0.6

1
0.1

1
0.1

3
76
0.4
8.9

1 850
0.1

100.0

TOTAL n 219
row %
19.2

652
7.3

13
1.1

140
12.3

10
0.9

2
0.2

1
0.1

94
3
0.3
8.3

1 ]1135
0.1 100.0

five obsidian implements. These were broken by
perverse and bending fractures during percussion
thinning. The basalt tool was made from a tabular
blank, the obsidian blanks were flakes.
Fifteen of the 20 cores are obsidian, the others
are basalt and chert (Table 7.12). Fifteen of the
cores are exhausted. The complete obsidian cores
range from 4.1 to 2.7 cm in maximum dimension
indicating the small size of the obsidian flake

blanks that the prehistoric Bandolier knappers
sought. The basalt cores are each 6.1 cm long.
Two obsidian cores are made on small thick
percussion flakes struck from pebbles. The ventral
surfaces served as striking platforms for freehand
percussion production of small flakes. These
complete, but exhausted cores are 3.2 and 2.8 cm
in maximum dimension. The use of percussion
flakes as cores is unusual. However, during
reduction of small pebble cores, misdirected blows
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Table 7.11. Chipped stone tools by functional class and use-phase, LA 60550.

Functional Class

Use-Phase Class
1
2
3
4

TOTALS
n
%

Projectile Points

0

3

1

7

14.6

0

6

0

0

6

12.5

Cores

0

0

5

15

20

41.7

Perforators

0

0

1

1

2.1

Expedient Cutting Tools

0

0

0

1

1

2.1

Utilized Flakes Used on Hard
Material
Retouched or Utilized Hakes
Used on Variable Materials

0

0

2

0

2

4.2

0

0

7

4

11

22.9

TOTALS

0

9

16

23

48

100.0

TOTALS

3

Bifacial Tools of Unknown
Specific Function

0

Table 7.12. Chipped stone tools by functional class and raw material, LA 60550

Functional Class

Basalt

Projectile Points

1

1

Jemez
Obsidian

Op. Jemez
Obsidian

Pedemal
Chert

Local
Chert

6

0

0

0

7

5

0

0

0

6

4

2

1

20

0

0

0

1

0

1

0

1

1

0

0

2

0

0

11

3
6.2

1
2.1

Bifacial Tools of Unknown
Specific Function
Cores

2

Perforators

1

Expedient Cutting Tools

0

Utilized Hakes Used on Hard
Material
Retouched or Utilized Hakes
Used on Variable Materials

1

TOTALn
row %

11
0
0

0

5

5

1

11
22.9

27
56.2

6
12.5
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48
100.0

can produce flakes which are much larger than the
remaining core. Goal-directed knappers who were
trying to produce usable blanks would not hesitate
to simply use the larger piece as the core, even
though archaeologists would classify the larger
piece as a flake. Hence, archaeological systems
that preclude classification of pieces with positive
ventral surfaces as cores (e.g., Bronitsky 1984)
may not accurately reflect prehistoric knapping
behavior.
The four technologically finished arrow points
are Jemez obsidian (Tables 7.11, 7.12). Three of
these are broken and consist of one distal fragment,
one unnotched, and one side-notched point. The
unbroken arrow point is an unnotched triangular
tool made on a small flake.
A basalt perforator is made on a pointed flake
that was struck from a groundstone tool. One
lateral edge is highly ground and polished through
human action and is similar to the surface of a
groundstone axe. The perforator was apparently
made on a flake from a groundstone tool that had
been recycled as a core. Just such a core made on a
broken basalt groundstone axe was recovered from

LA 60372. A broken or worn out axe would have
been a good source of fine-grained, homogeneous
basalt. Retouched and utilized flakes made of
basalt and obsidian probably functioned in a variety
of cutting and scraping tasks. One complete
utilized flake of Jemez obsidian is 2.0 cm long
suggesting that such small, unmodified flakes from
pebble cores were used as tools as well as for
arrow point blanks.
Fifteen nonflaked stone tools were recovered.
Shaped welded tuff slabs, and abrading/grinding
stones make up two-thirds of the collection (Table
7.13). One large (2.6 kg) fragment of a vesicular
basalt slab metate was excavated from the roomblock. Excavators recovered a chipped, pecked,
and ground basalt three-quarter grooved axe from
the midden. Although unbroken, the axe bit is
battered and extremely rounded. It may have been
used as a maul prior to its discard or abandonment
(cf. Woodbury 1954: 27-28). A small turquoise
pendant from the roomblock was made by grinding
and polishing. Pronounced striations that remain
from grinding during manufacture cover the entire
surface. A small hole has been partially drilled
through one end; it may be unfinished.

Table 7.13. Nonflaked stone tools by morpho-use category and raw material, LA 60550.
TOTALS
Morpho-Use Category
Questionable or
Minimally Altered
Abrading/Grinding Stone,
Flat Surface
Abrading./Grinding Stone
Curved Surface
Shaped Stone Slab
1-Hand Mano, 1 Simple
Use Surface
Slab Metate
Three-Quarter Grooved Axe
Pendant, Drilled
TOTALS n
row %

Basalt

Vesicular
Basalt

Welded SandStone
Tuff

Turquoise

n

%

0

0

1

0

0

1

6.7

1

0

2

0

0

3

20.0

0
0

1
0

3
2

1
0

0
0

5
2

33.3
13.3

0
0
1
0

0
1
0
0

1
0
0
0

0
0
0
0

0
0
0
1

1
1
1
1

6.7
6.7
6.7
6.7

2
13.3

2
13.3

9
60.0

1
6.7

1
6.7

15

100.0
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SITE COMPARISONS
The predominant stone types used at all sites
for manufacture of chipped tools were basalt,
Jemez obsidian, and Pedernal chert (Table 7.14).
The Jemez obsidian reduced at these sites was
predominantly small rounded pebbles. With the
exception of one flake from LA 3852, all obsidian
debitage is size class 2 or smaller (passes through a
1 inch square mesh), reflecting the small size of the
knapped pieces. The predominance of small
pebbles may indicate that primary reduction of
larger pieces was carried out at the quarries or that
access to larger pieces of raw obsidian was
restricted. Tabular pieces of basalt were made into

bifaces as well as cores used to produce expanding
flake blanks. Flake blanks were generally small,
but knappers occasionally chipped larger flakes into
bifaces. Cobbles and pebbles of Pedernal chert
were used as cores and made into bifaces.
Basalt is the dominant material at sites LA 3852
and LA 60372, whereas at site 60550 it makes up a
relatively small percentage of the collection. Translucent and opaque Jemez obsidians dominate at site
LA 60550, which is also the latest of the three
sites. Pedernal chert was recovered in greatest
proportion from Burnt Mesa Pueblo (LA 60372),
where it makes up about one-third of the debitage
(Table 7.14).

Table 7.14. Chipped stone tool and debitage by selected raw material class and site.

Raw Material

LA 3 8 5 2
Debitage Tools

LA 6 0 3 7 2
Debitage Tools

LA 5 0 9 7 2
Debitage Tools

LA 6 0 5 5 0
Debitage Tools

139

14

259

26

1

0

219

1

22

6

36

9

1

0

652

27

Polvadera Obs

1

0

0

0

1

0

13

0

Opaque Jemez

4

0

2

1

1

0

140

6

Welded Tuff

15

0

0

0

0

0

10

0

Pedernal Chert

27

1

165

8

0

0

93

3

Local Chert

0

0

7

1

0

0

1

1

Other Materials

7

0

38

0

0

0

6

0

215

21

507

45

4

0

1134

48

Basalt
Jemez Obsidian

TOTALS

Primary reduction is represented at all sites, but
decortication flakes occur in greatest proportion at
LA 60372 (Table 7.15). Excepting the collection
from the small cavate (LA 50972), bipolar and
bifacial thinning flakes are present at the tested
sites. The small number and proportion of bipolar
flakes at LA 3852 and LA 60372 and the lack of
bipolar cores at those sites leaves doubt as to

whether bipolar flaking occurred there. Bipolar
flakes make up only 2.6% of the collection from
LA 60550, but in conjunction with the presence of
bipolar cores there is no doubt that the technique
was at least occasionally used there. Bifacial
thinning flakes occur in largest proportion at LA
60550. The apparent increase in biface production
and the dominant use of obsidian may be related to
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Table 7.15. Flaking debris technological classes by site.
Technological Class

LA 3852
n
%

LA 60372
n
%

LA 50972
n
%

LA 60550
n
%

Primary Decortication
Secondary Decortication
Shatter
Bipolar
Bifacial Thinning
Alternate
Other Flakes

5
11
19
3
4
12
161

2.3
5.1
8.8
1.4
1.9
5.6
74.9

13
52
35
3
19
13
372

2.6
10.6
6.9
0.6
3.7
2.6
73.4

0
1
0
0
0
0
3

0.0
25.0
0.0
0.0
0.0
0.0
75.0

25
71
47
30
78
11
873

2.2
6.3
4.1
2.6
6.9
1.0
6.9

TOTALS

215

100.0

507

100.0

4

100.0

1135

100.0

Table 7.16. Chipped stone tools by primary functional class and site.
Functional Class
Projectile Points
Bifacial Tools of Unknown
Specific Function
Cores
Perforators
Expedient Cutting Tools
Slotting, Grooving Tools
Utilized Flakes Used on
Hard Materials
Retouched/Utilized Flakes
Used on Variable Mat.
Bipolar Punch/Wedge/Chisel
Spokeshaves
Generalized Flake Tools
Heavy-Duty Woodworking
TOTALS

n

LA 3852
%

LA 60372
n
%

LA 50972
n
%

LA 60550
n
%

3

14.3

7

15.6

0

0.0

7

14.6

2
5
0
0
0

9.5
23.8
0.0
0.0
0.0

5
14
0
0
1

11.1
31.1
0.0
0.0
2.2

0
0
0
0
0

0.0
0.0
0.0
0.0
0.0

6
20
1
1
0

12.5
1.7
2.1
2.1
0.0

7

33.3

8

17.8

0

0.0

2

4.2

3
0
0
1
0

14.3
0.0
0.0
4.8
0.0

7
1
1
0
1

15.6
2.2
2.2
0.0
2.2

0
0
0
0
0

0.0
0.0
0.0
0.0
0.0

11
0
0
0
0

22.9
0.0
0.0
0.0
0.0

21

100.0

45

100.0

0

0.0

48

100.0

changing patterns of trade and production of
bifaces for exchange or better access to raw
obsidian.
Chipped and ground stone tool functional and
morpho-use classifications are generally similar
among sites. The notable exceptions are the large
proportion of cores and obsidian tools that broke
during manufacture at LA 60550 (Tables 7.16,
7.17) and the predominance of polished pebbles at

LA 50972. At LA 60550, the predominance of
artifacts representing manufacturing tasks may be
related to the increased use of obsidian and perhaps
production of tools for trade. The polished pebbles
from LA 50972 reflect the special-purpose nature
of the cavate collection. These pebbles were
cached in a subfloor pit, perhaps by a craft
specialist or in anticipation of ceremonial use.
Proportions of projectiles are similar as are the
occurrences of utilized and retouched flakes.
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similarity among therecoveredstone tool
assemblages suggests that the same kinds of
subsistence and processing activities were carried
out at LA 3852, LA 60372, and LA 60550.

Many tools are unpatternedflakeimplements that
were probably expediently used in a variety of
cutting and scraping tasks and then discarded.
These tools were produced from small cores of
basalt, obsidian, and Pedernal chert. The general

Table 7.17. Nonflaked stone tools by morpho-use category and site.
LA 60372
n
%

LA•50972
n
%

LA,60550
n
%

0.0

1

5.0

0

0.0

1

6.7

2

18.2

3

15.0

0

0.0

0

0.0

Polished Stones, Flat
Surface

0

0.0

0

0.0

4

14.3

0

0.0

Polished Stones, Curved
Surface

0

0.0

3

15.0

17

60.7

0

0.0

Abrading/Grinding Stones

4

36.4

6

30.0

1

3.6

8

53.3

Shaped Stone Slabs

3

27.3

4

20.0

1

3.6

2

13.3

Palette

0

0.0

1

5.0

0

0.0

0

0.0

Mortar

1

9.1

0

0.0

0

0.0

0

0.0

Hammerstones

0

0.0

0

0.0

1

3.6

0

0.0

1-Hand Manos

1

9.1

0

0.0

2

7.1

1

6.7

2-Hand Manos

0

0.0

1

3.6

1

5.0

0

0.0

Slab Metate

0

0.0

0

0.0

0

0.0

1

6.7

Axe, Three-Quarter Grooved

0

0.0

0

0.0

0

0.0

1

6.7

Ornaments and Pendants

0

0.0

0

0.0

1

3.6

1

6.7

11 100.0

20

100.0

28

100.0

15

100.0

Morpho-Use Category

LA 3852
n
%

Questionable or Minimally
Altered

0

Generalized NFLT

TOTALS
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CHAPTER 8
IDENTIFICATION AND ANALYSIS
OF FAUNAL SPECIMENS
by
W. Nicholas Trierweiler
INTRODUCTION AND METHODS
This chapter briefly summarizes methods and
findings of analyses performed on 127 faunal
specimens from archaeological excavations at
Bandelier National Monument, New Mexico during
the summer of 1988.
All faunal specimens were dry brushed, and
were weighed on a triple beam balance to the
nearest 0.1 g. Previously assigned field specimen
(FS) catalog numbers were used to track
specimens. No specimen was physically labeled
and no destructive analyses were performed.
Attempts were made to identify each specimen
as to skeletal element and minimally identifiable
taxon. Primary identification sources were the
extensive comparative collections at the University
of New Mexico, Museum of Southwestern
Biology, supplemented to a limited degree by the
author's personal comparative collection of
specimens from the Pajarito Plateau, and by the
illustrations and descriptions in Gilbert (1951) and
Olsen (1964, 1968). Specimens that were too
fragmentary to identify were recorded as "unknown." Also recorded for each specimen were
the symmetry (right, left, axial, unknown), the
portion (whole, distal fragment, proximal
fragment, shaft fragment, other fragment),
modifications (burned, cut, worked tool, rodent
gnawed), and comments (e.g, "juvenile with
unfused epiphises"). These data were entered into
a computer data base program for tabulation. The
total number of specimens and minimum number of

individuals were calculated according to Grayson's
(1978) "minimum" method. A complete listing of
all primary data is found at the end of this chapter
in Table 8.3.
RESULTS
LA 60550
The faunal assemblage from this Frijoles
Canyon site was the largest of the four sites tested
during the 1988 season, and consisted of 84
specimens, weighing a total of 226.2 g (Table 8.1).
Specimen weight ranged from a minimum of 0.1 g
(n=6) to a maximum of 49.7 g (n=l), with a mean
of 2.7 g. Only eight (9.5%) specimens weighed
more than 5.0 g.
Only nine of the specimens (10.7%) were
complete, and the remaining 75 specimens (89.3%)
were fragmentary. All of the complete specimens
and an additional 25 of the fragmentary specimens
were identified to taxon and element, resulting in
34 identified specimens (40.5%). The 34 identifiable specimens weighed an average of 5.8 g
each. The remaining 50 specimens (59.5%) were
unidentifiable fragments with no distinguishing
morphology. The unidentified specimens weighed
an average of 0.6 g each. The 34 identified
specimens were distributed among 11 different axa,
including Thomomys bottae (Botta's pocket
gopher), Spermophilus lateralis (golden-mantled
ground squirrel), Neotoma sp.(woodrat),
Cynomys gunnisoni (Gunnison's prairie dog),
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Table 8.1. Faunal Specimens and Sample Summary by Site.
]LA 50972

SI TE
LA 60372
LA 3852

LA 60550

total specimens
bone specimens
non-bone specimens
identified bone specimens
unidentified bone specimens

2
1
1
1
0

4
4
0
2
2

identified taxa
avg. specimens/taxon
max. specimens/taxon
min. specimens/taxon

1
1.0
1
1

1
2.0
2
2

7
3.4
8
1

11
3.1
10
1

15
4.1
10
1

burned specimens
modified specimens

0
0

0
1

8
3

12
1

20
5

total wt., g
avg. g/specimen
max. g
min. g

0.2
0.2
0.2
0.2

5
1.3
3.7
0.1

57.2
1.6
9.8
0.2

226.2
2.7
49.7
0.1

288
2.3
49.7
0.1

Lepus californicus (black-tailed jack rabbit),
Meleagris gallopavo (turkey), Canis latrans
(coyote), Canis sp., Odocoileus hemionus
(mule decf),Cervus elaphus (elk), and Bison
bison (buffalo).

37
35
2
24
11

84
84
0
34
50

TOTAL
127
124
3
61
63

LA 60372. Burnt Mesa Pueblo

Despite the large number of taxa represented,
the total sample size was inadequate to permit
minimum number of individuals (MNI) calculation
or more sophisticated dietary caloric analyses.
The number of specimens per taxon (see Table
8.2) ranged from a minimum of one (for 7 taxa) to
a maximum of ten (for only one taxon), with a
very low mean of only 3.1 specimens per taxon.
Further, for no taxon did MNI analysis suggest
more than a single individual, even for the taxa
with the greatest number of specimens.
Of the total number of specimens, 12 (14.3%)
were burned. These included ten unidentified
burned fragments, one burned turkey vertebra
(FS 5), and one burned gopher femur (FS 5). In
addition, one bone (1.2%) had been modified
into a tool. This specimen (FS 14) was a shaft
fragment of an elk tibia which had been worked
into an end scraper.

The faunal assemblage from this site consisted
of 35 specimens weighing a total of 57.2 g. Also
included in the catalog were two (non-bone)
rootlets, for a total of 37 cataloged specimens
(Table 8.1). Specimen weight ranged from a
minimum of 0.2 g (n=2) to a maximum of 9.8 g
(n=l), with a mean of 1.6 g per specimen. Only
four specimens (11.4%) weighed more than 5.0 g.
Nine of the specimens (25.7%) were complete,
and the remaining 26 specimens (74.3%) were
fragmentary. All of the complete specimens and an
additional 15 of the fragmentary specimens were
identified to taxon and element, resulting in a
sample of 24 specimens (68.6%), weighing an
average of 2.0 g each. The remaining 11
specimens (31.4%) were unidentifiable fragments,
weighing an average of 0.8 g each. The 24
identified specimens were distributed among
seven different taxa, including Thomomys bottae,
Neotoma sp., Spermophilus variegatus (rock
squirrel), Sylvilagus audoboni (desert cottontail),
Erethizon dorsatum (porcupine), Meleagris
gallopavo, and Odocoileus hemionus.
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Table 8.2. Total Number of Specimens (TNS) and Minimum Number of Individuals (MNI), by Site
and Taxon.
s I T ELA 60372 LA 60550 TOTALS
LA 50972
LA 3852
TNS MNI TNS MNI TNS; MNI TNS MNI TNS MNI
Peromyscus sp.
Thomomys bottae
Neotoma sp.
Cynomys gunnisoni
Spermophilus lateralis
Spermophilus variegatus
Sylvilagus audoboni
Lepus californicus
Erethizon dorsatum
Meleagris gallopavo
Cards sp.
Cards latrans
Odocoileus hemionus
Cervus elaphus
Bison bison

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
2
0
0
0
0
0
0
0
0

0
0
0
0
0
0
1
0
0
0
0
0
0
0
0

0
3
2
0
0
1
4
0
3
8
0
0
3
0
0

0
1
2
0
1
1
1
0
1
1
0
0
1
0
0

0
1
1
5
1
0
0
3
0
9
1
1
10
1
1

0
1
1
1
1
0
0
1
0
1
1
1
1
1
1

1
4
3
5
1
1
6
3
3
17
1
1
13
1
1

1
2
3
1
1
1
2
1
1
2
1
1
2
1
1

TOTALS, all taxa

1

1

2

1

24

8

34

11

61

21

Despite the large number of taxa represented,
the total sample size was inadequate to permit
minimum number of individuals (MNI) calculation
or more sophisticated dietary caloric analyses. The
number of specimens per taxon ranged from a
minimum of one (one taxon) to a maximum of eight
(one taxon), with a very low mean of only 3.4
specimens per taxon. Further, the only taxon for
which a MNI analysis suggested more than a single
individual was Neotoma sp., represented by two
complete right mandibles (Table 2).

(n=l) to a maximum of 3.7 g (n=l), with a mean
of 1.3 g per specimen. Two of the specimens were
identified to taxon and element, and the remaining
two specimens were unidentifiable fragments. No
specimen was complete. Both identified specimens
were Sylvilagus audoboni tibia, possibly from the
same individual (see Table 8.2). None of the four
specimens was burned, but one unidentified bone
fragment (FS 14) had been modified into a needle
or awl.
LA 50972

Of the total number of specimens, eight
(26.2%) were burned. These included five
unidentified burned fragments, a burned turkey
podial (FS 17), a burned rabbit ulna (FS 18), and a
bumed rabbit inominate (FS 18). In addition, three
bones (8.6%) had been modified. These included a
deer metacarpal (FS 18) which had been worked
into an awl or punch, a turkey podial (FS 4) that
had been worked into a needle or awl, and an
unidentified hollow long bone with cut marks (FS
15), possibly a bird bone.

The faunal assemblage from this site was the
smallest recovered from the four sites tested during
the 1988 season, consisting of a single specimen
(see Table 8.3), and weighing a total of 0.2 g.
This specimen was identified as an unbumed
proximal skull and maxilla fragment of Peromyscus
sp. In addition, one wood fragment had been
catalogued as bone (FS 11).
DISCUSSION AND SUMMARY

LA 3852
The faunal assemblage from this site consisted
of only four specimens weighing a total of 5.0 g.
Specimen weight ranged from a minimum of 0.1 g

The four sites tested during the 1988 season
yielded a total of 124 bone specimens, plus three
non-bone specimens which had been catalogued as
bone. In general, the assemblage consisted of very
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perennial flow of Frijoles Creek and the proximity
of the Rio Grande.

small fragments of bone; only 18 of the specimens
(14.5%) were whole and the remaining 106
specimens (85.5%) were fragmentary. Further, the
mean weight per specimen for the entire assemblage was only 2.3 g; 91 specimens (73.4%)
weighed less than 1.0 g, and only 12 specimens
(9.7%) weighed more than 5.0 g.

Nevertheless, the identified specimens occur
in the assemblage roughly in proportion to their
probable economic importance. The most frequent
specimens are turkey (n=17), followed by mule
deer (n=13), and rabbit/hare (n=9). Importantly,
evidence of burning was found on 20 specimens
(15.7%) and three different taxa, including Sylvilagus audoboni, Cynomys gunnisoni and
Meleagris gallopavo.

Nevertheless, 61 of the bone specimens
(49.2%), including all of the whole bones and an
additional 43 of the fragments, were identified as to
taxon and element. These identified specimens
weighed an average of 4.0 g each. The remaining
63 specimens (50.8%) were unidentifiable
fragments, weighing an average of 0.7 g each.

Due to the small overall sample size,
meaningful MNI calculations are not possible for
any of the sites, nor were more sophisticated
dietary analyses attempted. Nevertheless, basic
MNI and dietary analyses of the assemblage may
be useful for planning future research. The
assemblage from all four sites of 61 identified
specimens represents a (minimum) total of 21
individuals (Table 8.2). If the number of individuals per taxon is multiplied by the average live
biomass of that taxon, then the entire assemblage
from all four sites represents 1,049.6 kg of
standing biomass. Over 82% of this biomass is
represented by the single specimens of elk and
bison bones (at 545 kg and 317.5 kg, respectively). An additional 12.7% of total biomass is
contributed by the 13 specimens representing two
individuals of mule deer (at 66.5 kg each). The
remaining 46 identified specimens together
represent 17 individuals distributed among 11 taxa,
but contribute only 5.2% of the total standing
biomass (i.e., potential food energy). The two
individuals of turkey represented by 17 specimens
contribute only 1.1% of the total standing biomass.

What the identified sample lacked in size was
made up for in diversity; the identified specimens
were distributed among 15 different taxa, for a
surprisingly low mean of 4.1 specimens per taxon.
However, seven taxa are represented by a single
bone each.
The 15 taxa include nine rodents, two
carnivores, one bird, and three large ungulates.
Thirteen of the 15 taxa are potential food resources
for the prehistoric pueblo populations of the
Pajarito Plateau (Tricrweiler 1987). While some
of the specimens may be intrusive, especially the
burrowing rodents (Thomomys bottae, Cynomys
gunnisoni, Spermophilus lateralis, Spermophilus
variegatus), all of these have potential economic
value and none can be discounted as non-cultural.
Only the two canids are not considered to be
potential food resources (Hill 1982:45-54).
Both elk and bison are present on LA 60550.
Each of these taxa is represented by a single
specimen. FS 14 is a shaft fragment of an elk tibia,
and FS 10 is a whole bison podial.

In summary, despite the limited sample sizes
resulting from the 1988 excavations, the diversity
of the faunal samples is highly encouraging.
Further, more intensive, excavations in these sites,
or in other sites within Bandelier National
Monument, should be productive of sample sizes
amenable to sophisticated economic analyses,
especially if these excavations are targeted towards
midden areas.

Somewhat surprisingly, the assemblage
contained no wild bird bones (other than turkey),
except in FS 15 and 18 which were hollow shaft
fragments provisionally identified as unknown
birds. Similarly, the assemblage contained no fish
bones, which is surprising considering the
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Table 8.3. Faunal Data Listing. W=Whole, D=Distal Fragment, P=Proximal Fragment, SF=Shaft Fragment, F=Other Fragment, R=Right, L=Left, A=Axial,
U=Unknown.
.STTF.

FS#

#

WT.

PART

SYM.

MOD.

TAXON

6
6
14
15
50972
11
11
603729
15
15
15
13
3
18
18
18
18
18
18
18
18
18
18
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

1
2
1
1
1
2
1
1
2
3
1
2
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

0.6
0.1
3.7
0.6

SF
F
SF
D

U
U
U
R

0.2
0.6
1.0
0.3
1.2
4.7
0.8
0.4
0.2
8.6
0.3
0.5
0.9
1.6
0.3
0.9
0.6
0.3
2.7
9.8
6.5
1.1
6.0
0.4
0.7
0.2
0.4
0.3
0.4
0.3
0.7
0.6

P
D
SF
SF
F
W
F
W
F
D
P
F
SF
SF
F
F
F
D
P
P
W
F
F
W
W
W
W
W
SF
F
SF
F

A
L
U
U
U
R
U
R
U
L
R
A
U
U

TOOL
gnawed
CUT

Sylvilagus audoboni
unknown
unknown
Sylvilagus audoboni
Peromyscus sp.
Sylvilagus audoboni
unknown
burned unknown
unknown
Odocoileus hemionus
unknown
Neotoma sp.
Thomomys bottae
Odocoileus hemionus
Sylvilagus audoboni
Odocoileus hemionus
unknown
unknown
Sylvilagus audoboni
unknown
unknown
Meleagris gallopavo
Meleagris gallopavo
Meleagris gallopavo
Meleagris gallopavo
Meleagris gallopavo
Erethrizon dorsatum
Erethrizon dorsatum
Citellus variegatus
Thomomys bottae
Neotoma sp.
Meleagris gallopavo
unknown
unknown
Meleagris gallopavo
Erethrizon dorsatum

3852

oe

U
U
L
L
R
R
R
L
L
L
R
R
U
U
U
U
U

TOOL
burned
gnawed
burned
burned
burned
burned
burned
burned
-

ELEMENT
tibia
unknown
unknown
tibia

COMMENTS

worked needle/awl, radial striations
wood

skull & maxilla
humerus
unknown
unknown
unknown
phalange
unknown
mandible
auditory bulla
metacarpal
ulna
vertebral centrum
unknown
unknown
nominate
unknown
unknown
humerus
humerus
tibiotarsus
femur
humerus
mandible
molar
tibia
femur
mandible
podial
unknown
unknown
tarsusmetatarsus
mandible

hollow; possibly bird
tabular; possibly scapula
F/J
large mammal; thick wall
worked awl/punch; half distal articular
J; epiphises only
hollow; probably bird, size #2
hollow; probably bird, size #2
F/J. 7cm shaft
no shaft; probably same bone as 17-1
F/J
F/J; small lateral shaft fragment
including 2 molars
inserts into 17-6
J; no distal epiphises
slight charring
labial surface only
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SITE
FS#
60372
17
17
17
17
4
4
60550
5
5
5
5
5
5
5
5
5
5
5
5
5
5
3
3
3
3
3
3
3
3
4
4
4
4
4
6
6
6
6
6
6
6
6

#
16
17
8
19
1
1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
1
2
3
4
5
6
7
8
1
2
3
4
5
1
2
3
4
5
6
7
8

WT.
0.3
0.6
—
—
2.3
0.7
6.6
0.7
0.3
0.5
0.2
0.7
0.5
0.3
0.6
0.3
0.2
0.2
0.2
0.1
10.4
0.4
0.6
1.1
1.9
0.3
0.2
0.2
0.2
1.3
0.5
0.4
49.7
11.7
3.3
0.7
0.3
0.6
0.5
0.2
0.4

PART
F
SF
W
P

w

F
P
F
F
W
W
W
SF
SF
F
F
F
F
D
F
SF
SF
SF
F
SF
F
W
F
F
P
F
SF
P
SF
SF
SF
SF
SF
SF

SYM.
U
R
.
A
U
R
R
R
A
L
A
A
A
U

u
u
u
u
u

R
R

u
u
u
u
u
u
u
L

u
u

R
R
L
R
U

u
u
u
u

MOD.
.
gnawed
TOOL
burned
burned
burned
burned
•
burned
.
-

TAXON
unknown
Sylvilagus audoboni
Thomomys botlae
Meleagris gallopavo
Odocoileus hemionus
Cynomys gunnisoni
Cynomys gunnisoni
Cynomys gunnisoni
Cynomys gunnisoni
Meleagris gallopavo
Lepus californicus
Lepus californicus
unknown
unknown
unknown
unknown
unknown
unknown
Odocoileus hemionus
Cynomys gunnisoni
unknown
unknown
unknown
unknown
unknown
unknown
Meleagris gallopavo
Meleagris gallopavo
unknown
unknown
Odocoileus hemionus
Canis latrans
Meleagris gallopavo
Meleagris gallopavo
unknown
unknown
unknown
unknown
unknown

ELEMENT
unknown
tibia
skull & maxil
podial
phalange
maxil
femur
skull frontal
maxil
vertebra
vertebra
vertebra
unknown
unknown
unknown
unknown
unknown
unknown
radial epiphisis
nominate
unknown
unknown
unknown
unknown
unknown
unknown
pollux
humerus
unknown
unknown
femur
mandible
humerus
humerus
unknown
unknown
unknown
unknown
unknown

COMMENTS
rootlet; not bone
rootlet; not bone
worked needle/awl
F/J; small; NOT Antilocapra
single tooth & 2nd socket
J; unfused epiphisis only
robust wall; large mammal
—
—
ventral surface
possibly Meleagris gallopavo
M; robust adult spiral fracture
3 teeth; NOT C. familiaris
F/J
articular only
-

SITE
FS#
60550
6
6
6
6
6
6
9
9
9
8
15
15
16
16
6
8
8
8
8
8
8
8
8
8
8
8
8
8
8
10
10
7
7
7
14
14
19
19
19
19
10

#
9
10
11
2
13
14
1
2
3
1
1
2
1
2
3
1
2
3
4
5
6
7
8
9
10
11
12
13
14
1
2
1
3
3
1
1
1
2
3
4
1

WT.
0.4
0.4
0.4
0.3
0.3
0.2
0.8
0.2
0.4
1.0
11.4
3.6
0.4
0.8
0.3
3.2
0.6
0.3
0.4
0.3
0.9
1.1
0.2
0.4
0.7
0.9
0.3
0.4
0.1
1.8
20.7
0.3
0.8
0.8
0.1
37.5
0.1
0.3
0.1
0.1
1.8

PART
SF
F
F
F
F
F
SF
F
F
D
P
F
P
F
F
W
F
F
F
F
W
SF
F
F
SF
F
F
SF
F
F
W
D
SF
SF
W
SF
SF
F
F
F
P

SYM.
U
U

u
u
u
u
u
u
u
u
L
U
L
U
U
L
A
U

u
u
L

u
u
u
u
u
u
u
u
u
R

u
u
u
L
R
U

u
u
u
L

MOD.
burned
•
burned
burned
burned
burned
gnawed
TOOL
burned
-

TAXON
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
Meleagris gallopavo
Odocoileus hemionus
unknown
Thomomys bottae
unknown
unknown
Odocoileus hemionus
Meleagris gallopavo
unknown
unknown
Canis sp.
Lepus californicus
Meleagris gallopavo
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
Bison bison
Neoloma sp.
unknown
unknown
Spermophilus lateralis
Cervus eplahus
unknown
unknown
unknown
unknown
Meleagris gallopavo

ELEMENT
COMMENTS
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
coracoid
metacarpal
unknown
robust; probably part of 15
mandible
unknown
unknown
J; NOT Antilocapra
phalange
sternum
unknown
unknown
—
tooth
probably associated w/6-1
metapodial
unknown shaft
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
spongy
podial/phalange robust! 2nd to last podial; NOT C.Elaphus
femur
J; no epiphises
unknown
unknown
humerus
J; no prox. epiphises
tibia
worked into end scraper
unknown
unknown
unknown
unknown
carpometacarpal
-

SITE FS#
60550 10
10
10
8
25
25
25
25

#
2
3
4
1
1
2
3
4

WT. PART SYM.
24.2
F
R
4.0
F
U
0.6
F
U
0.3
F
U
4.5
F
U
0.5
F
U
0.5
F
U
0.21
F
U

MOD.
burned
-

TAXON
Odocoileus hemionus
unknown
unknown
unknown
Odocoileus hemionus
Odocoileus hemionus
Odocoileus hemionus
Odocoileus hemionus

ELEMENT
calcaneum
unknown
unknown
unknown
antler
antler
antler
antler

COMMENTS

Y branch
small fragment
small fragment
small fragment

CHAPTER 9
MACROBOTANICAL ANALYSIS
by
Meredith H. Matthews
analysis and also can help to distinguish between
different species within a genus.

INTRODUCTION
Results of analysis of macrobotanical remains
recovered from LA3852, LA 50972, LA 60372 and
LA 60550 are presented below. Macrobotanical
remains from these sites consist of vegetal remains
collected during testing procedures and smaller
scale botanical remains recovered from 19 flotation
samples. The primary objective for analyzing
macrobotanical remains from these sites was to
provide botanical subsistence data. Furthermore, it
was anticipated that botanical remains would
provide ancillary data to assist in interpreting
feature/structure function and potentially provide
data to compare resource use at the various sites.
Finally, since the 1988 field season was pilot a
testing program, the collection and analysis of
macrobotanical remains was conducted to investigate the preservation potential of the four sites.

The botanical remains were sorted and
identified using a binocular microscope with a
magnification power of 8x-40x. Botanical remains
were identified and separated to the finest taxonomic level possible and information such as
quantity, plant part and condition i.e. charred,
eroded, fragmented) was recorded for each taxon.
In some cases a large quantity of wood charcoal
was collected from a particular provenience. In
order to expedite analysis of these larger lots of
material, a subsample of 20-30 pieces of wood was
randomly selected for identification. This subsample was considered to be representative of the
various taxa of wood within the total lot. No effort
however, was made to estimate the total quantity of
each taxon of wood identified based upon the
quantity within the subsample.

PROCESSING AND ANALYTICAL
PROCEDURES

RESULTS
Thirty-four taxa were identified within the
assemblage of macrobotanical remains from the
four sites (Table 1). Some specimens could only
be categorized to the class or family level. However, specific identification of 24 genera and 7
species was possible. The macrobotanical assemblage consists of seeds, wood, fruits, stems,
rind fragments, various parts of com plants and
three modified wood artifacts. In this report, the
term "seed" will be used in the general sense to
include such specific terms as achene, caryopsis
and so forth.

The vegetal remains collected during excavation did not require processing prior to analysis.
The flotation samples were processed by Washington State University personnel using a simple
water separation technique. The principle directing
water separation techniques is that the specific
density of botanical remains, especially charred
remains, is lighter than that of water or the
surrounding soil matrix. Therefore, the botanical
remains can be extracted from the soil by immersing the soil in water and removing the remains
that float or are in suspension. The flotation
method used for this project simultaneously
extracted and size graded the floated material (or
light fraction) into 5.6, 2.0, 1.0 and 0.5 mm size
grades. Size grading botanical remains facilitates

The macrobotanical assemblage can be
segregated into four categories of plant types that
can also be regarded as potential plant resource
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Table 9.1. Taxa represented in macrobotanical materials.
Specific Name

Common Name

Amaranthus sp.
Atriplex sp.
Cercocarpus sp.
Chenopodium sp.
cheno-am*
Chrysothamnus sp.
Corypantha sp.
Cucurbita sp.
Datura meteloides
Dicotyledoneae
Echinocerus sp.
Euphorbia sp.
cf. Fraxinus sp.**
Gramineae
Gymnospermae
Juniperus sp.
Lappula sp.
Leguminosae
cf. Lycium sp.
Nicotiana attenuata
Opuntia sp.
Physalis sp.
Pinaceae
PiViws spp.
P. cdw/w
P. ponderosa
Populus sp.
Portulaca sp.
Prunus cf. virginiana
Quercus sp.
P/UAS1 aromatica
Rosaceae
Salicaceae
Sa/ix
Zeamays

pigweed
saltbush
mountain mahogany
goosefoot
rabbitbush
pincushion cactus
pumpkin, squash
jimson weed
Dicot class
hedgehog cactus
spurge
ash
Grass family
Gymnosperm class
juniper
sticktight
Pea family
wolfberry
wild tobacco
prickly pear
ground cherry
Pine family
pine
pinyon
ponderosa pine
cottonwood
purslane
chokecherry
oak
squawbush
Rose family
Willow family
willow
com

LA3852

LA50972

LA60372

LA60550

X
X
X
X
X
X
X
X
X
-

..
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X

*

* Chenopodium-Amaranthus indistinguishable
** cf. - specimen similar to but identification is tentative
categories (Table 2). The categories are devised
using the ecological habits of the plants and, to
some degree, the plant part recovered. The culligcn
category should be self-explanatory. Pioneer
plants are usually herbaceous, weedy annuals that
occupy disturbed habitats and therefore benefit
from human activity which inadvertently
perpetuates an early successional sere. Wild
plants, on the other hand, usually are perennials
that do not necessarily benefit from human
disturbance and tend to proliferate in an ecozone
during the more advanced stages of succession as a
vegetation community evolves toward a climax

state. The division between wild and woody is
based upon the plant part represented in the
macrobotanical assemblage and also upon
ethnographic documentation of plant use. Woody
plants have similar ecological characteristics as wild
plants but it is assumed that the former would have
been utilized primarily for the wood while he latter
would have been sought for the seeds, fruits, fiber
and so forth.
As will be noted in the following tables,
macrobotanical remains were recovered in both
charred and noncharred conditions. The majority
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Table 9.2. Resource use categories of identified plants. Taxa identified only to the class or family
level not included.
Cultigen

Pioneer

Wild

Woody

Cucurbita
Zeamays

Amaranthus
Chenopodium
Datura meteloides*
Lappula*
Nicotiana attenuata*
Physalis*
Portulaca

Corypantha
Echinocerus*
Euphorbia*
Opuntia*
Rhus aromatica

Atriplex
Cercocarpus
Chrysothamnus
Fraxinus
Juniperus
Lycium
Pinus
P. edulis
P. ponderosa
Populus
Prunus virginiana
Quercus
Salix

* = Represented only by noncharred remains
of the seeds recovered from flotation samples occur
in a noncharred condition, while wood recovered
from flotation samples and collected during excavation was charred. The charred or noncharred
condition of seeds is often used as a criterion to
differentiate between cultural debris and postoccupational contaminants. Interpretation of
noncharred seeds from cultural deposits has been a
point of discussion in the literature (cf. Gasser
1982; Keepax 1977; Lopinot and Brussell 1982;
Minnis 1981); it is the general consensus that
noncharred seeds from open air sites should be
considered contaminants. This is not necessarily
the case for remains such as noncharred wood,
which has a better preservation potential in a
noncharred state than do seeds.
The flotation samples analyzed in this study arc
all from open-air sites. Many of the contexts
sampled are fairly shallow and susceptible to
bioturbative processes that would enhance the
likelihood of contamination. In general, the
noncharred seeds recovered are seeds of pioneer
plants that characteristically settle as seed rain into
the soil bank (Minnis 1981). Noncharred seeds
from the flotation samples appear to be relatively
recent, based upon intact seed coats and/or presence of an embryo. Therefore noncharred seeds
from the open-air sites will be considered intrusive
and not associated with prehistoric use of the sites.
A point should be made in regard to pioneer
plant remains. The charred condition of pioneer

seeds does not necessarily imply that the plant
represented or the actual remains were intentionally
brought into a cultural context. Pioneer plants
thrive in the anthropogenic ecosystems created by
human disturbance and these plants are dependent
to some extent on humans for dispersal and
perpetuation. The dispersal and reproductive
mechanisms of this category of plants and their
affinity for disturbed habitats increases the potential
for their unintentional inclusion in cultural contexts.
There are many pathways by which pioneer
disseminules can be introduced into a cultural
context (Adams 1980a:225). Some of these
pathways include transport on clothing or game,
unintentional inclusion with harvested resources,
transport by rodents or ants, deposition by wind
and water activity and purposively brought in.
Once incorporated into a cultural context, pioneer
plant parts can become charred accidentally during
processing activities or because of their inadvertent
location within a site.
Deciding whether the occurrence of pioneer
disseminules implies direct utilization or accidental
inclusion is difficult. The provenience, preservation potential, fill type, associated remains,
quantity and frequency of occurrence need to be
evaluated in assessing the cultural integrity of
pioneer seeds. Many of the sampled contexts
produced only one or a few charred pioneer seeds.
Singular occurrences provide little information and
may actually represent accidental inclusion.
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LA 3852
Macrobotanical remains from LA 3852 were
retrieved from various excavated levels within
Room 10 and the plaza (Table 3). Two flotation
samples from this site were analyzed and both were
collected from within Room 10. Charred fragments of Atriplex, Fraxinus (tentative identification), Juniperus, Pinus edulis, Quercus, an
indeterminate dicot genus and an indeterminate
gymnosperm genus were identified. Other remains
recovered include a small fragment of Cucurbita
rind and three cupules and three cob fragments of
Zea mays. All remaining macrobotanical remains
from this site consist of noncharred seeds that are
considered to be intrusive.
The flotation samples and the vegetaT remains
collected during excavation were from postabandonment deposits. Given their depositional
context, the macrobotanical remains are considered
to be related to the use of the site but cannot be
directly associated with the use of Room 10 or the
plaza These macrobotanical remains are most
likely part of the general occupational debris. The
charred wood fragments are believed to represent
fuel or construction materials and the remains of
cultigens undoubtedly represent food resources.
LA 50972 fCavate M77)
LA 50972 is a cavate site and therefore
provides better preservation potential for botanical
remains. This site also contained well defined
features lacking at the other sites. The macrobotanical remains from LA 50972 consist of vegetal
remains collected from excavation levels and five
features (Table 4). The majority of remains from
the site are fragments of charred and noncharred
wood. Genera represented include Juniperus,
Pinus edulis, P. ponderosa, Populus, Prunus
virginiana, Quercus and an unidentified dicot.
Other plant material identified included Chenopodium seeds, Cucurbita rind, Opuntia seeds and
fruit fragments and Zea mays cob fragments.
The remains from Strata 2 and 3 represent
general debris deposited through post-abandonment
processes. There was a fragment of a modified
vegetal artifact from Stratum 2. The artifact was
uncharred and made from an unidentified dicot
wood. The specimen was 2.6 cm long and 0.8 cm
in diameter. One end of the artifact was broken but

the other end had two bands or grooves, approximately 0.3 cm apart, carved around the outside
circumference of the artifact The artifact also
appeared to have been smoothed. Function of the
artifact could not be determined. There was another
fragment of the same type of wood that may have
been smoothed on the outside but it could not be
determined if this fragment was part of the same
artifact.
The wood from Feature 2, a niche, is probably
not associated with the use of the niche. Feature 3
is a pit with de-facto refuse in it. The remains from
this feature were covered with an ash-like deposit.
Based upon this type of deposit and the nature of
the charred remains, it is possible that Feature 3 is
an ash pit and the contents of the feature are refuse
from a hearth. Very little material was recovered
from Feature 4, a bin built into the comer of the
cavate. The minimal amount of charred wood
from this feature is probably post-abandonment
deposited debris, not associated with the actual use
of the feature. Feature 5 is also a bin. Since the
feature does not show evidence of burning but
most of the macrobotanical remains recovered from
the feature are charred, it is likely that the remains
from Feature 5 are not directly related to the
function of the feature. Noncharred remains from
Feature 5 consisted of two pieces of dicot branch
that had been rounded on one end. Each fragment
appeared to have been split along the axis of the
branch and the nonworked end was broken. The
modified fragments of wood were 0.7 cm in
diameter and 1.9 and 5.0 cm respectively in length.
Function of the artifacts could not be determined.
Feature 6, a large comer niche, contained a
diverse array of macrobotanical remains. In
addition to charred wood, there were numerous
fragments of Cucurbita rind, Opuntia fruit/stem
fragments and seeds, a Juniperus seed and
Chenopodium seeds. The latter seeds are
definitely recent and were culled out of a bundle of
cropped stem and fiber material. Although this
bundle is not a quid, it may be masticated vegetal
debris produced by an animal. The Opuntia
fruit/stem remains also show evidence of predation
and most of the seeds were stuck together. Also
recovered from this feature were five Zea mays
cob fragments. Row number could not be
established for all of the cobs, but one is a 10rowed cob and two are 12-rowed cobs. It is
believed that the macrobotanical remains from
Feature 6 are a mixture of cultural debris and
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Table 9.3. Macrobotanical Remains from LA 3852.

Taxon

Part

Amaranthus
Atriplex
Chenopodium
Cucurbita
Dicotyledoneae
Euphorbia
cf.Fraxinus
Gymnospermae
Juniperus

seed
wood
seed
rind
wood
seed
wood
wood
wood
seed
seed
wood
seed
seed
wood
cupule
cob

Physalis
P.edulis
-J

Portulaca
Quercus
Zeamays

Note:
*
g
+
fg
W
BS

Level 1
FS 12
veg

Level 2
FS13
veg

RoomlO
Level 3
FS 14
Level 3
veg
BS1

Floor
BS2

Level 3
FS 5
veg

.
57*
-

o.7g
-

1*
.
.
.
.
lfg

.

.
-

.

.
0.9g

.
.

.
.
l.Og
1*
-

All remains are charred unless otherwise indicated.
noncharred
gram(s)
less than O.lg
fragment
modified vegetal artifact
Bulk soil sample

.
O.lg
.
2.4g
.
2.6g
11*
-

21*
lfg
+
2*
1*
8*
-

]*
+
4*
+
25*
+
3

Plaza
Level 4 Level 4
FS 6
FS 7
yeg
ygg

.
-

.

.

.
.

.
.

.
.

.

.
O.lg
.
.
O.lg
.
.
.
.
-

.
-

.
.
O.lg
.
.
.

.
-

.

O.lg
.

.
2fg

Level 5
FS 18
veg

+
.
.
+
.
.
.
.
-

Table 9.4. Macrobotanical Remains from LA 50972.

Taxon

Part

Cercocarpus
Chenopodium
Cucurbita
Dicotyledoneae

wood
seed
rind
wood

Juniperus

wood
seed
seed

Opuntia
Pinus
P. edulis
P.ponderosa
Populus
Prunus
cf. virginiana
Quercus
Zea mays
Note:
*

Strat2
FS 3
veg

Strat3
FS 5
veg

Feat 2
niche
veg

.
O.lg*
0.8g
.

fruit

-

-

-

-

-

-

wood
bark
wood

-

-

0.4g
-

-

-

wood
wood
wood

-

0.8g
1 .Og*
0.9g
0.2g

O.lg
-

l.Og
-

-

-

0.3g

wood
cob

- .

0.2g
-

-

+
-

g

gram(s)

+
fg
W

less than O.lg
fragment
modified vegetal artifact

.

.

Feat 5
bin
veg

0.6g
W
-

All remains are charred unless otherwise indicated
noncharred

.

C av a te M
Feat 3
Feat 4
pit
bin
veg
veg

.

.

lfg
1.2g
.

.

+

.
.

.

W
.
0.2g
-

.

.

Feat 6
cist
veg

.

4*
28fg*
O.lg
0.2g
1*
46*
6fg*

.

+
+

O.lg

-

O.lg
5fg*

post-abandonment intrusive material. The fill of
the feature was defined as de-facto refuse, and it is
possible that the cultigen remains are related to the
use of Feature 6 for storage.
LA 60372. Burnt Mesa Pueblo
Macrobotanical remains from LA 60372 were
retrieved from the plaza, Room 1 and Room 2
(Table 5). Remains from this site are quite similar
to those identified from the other sites, although
taxa diversity is slightly higher and the quantity of
remains is slightly greater. Macrobotanical remains
from levels excavated in the plaza consist of wood
fragments identified as Cercocarpus, Juniperus,
Pinus edulis, P. ponderosa, Quercus, and indeterminate dicot, gymnosperm, Pinaceae, Rosaceae
and Salicaceae genera. The genus of Pinaceae may
be Pseudotsuga menziesii but a positive identification could not be established. Also, the genus of
Salicaceae is either Populus or Salix, but the fragment of wood recovered was too small to allow a
clear distinction. Other charred remains from the
plaza area are two Zea mays cupules, a Chenopodium seed and a Rhus aromatica seed. The
macrobotanical remains identified from Room 1 are
similar to those from the plaza deposits, with the
exception of Pinaceae and Salicaceae wood and the
genera of seeds. However, positive identification
of both Populus and Salix wood was possible and
a single charred Amaranthus seed was also recovered. As can be noted in Table 5, remains from
Room 2 consist of a more limited array of woody
taxa, a few Zea mays cob fragments but no small
seeds.
All of the macrobotanical remains from LA
60372 are from general fills or levels within the
plaza and from secondary cultural deposits or postabandonment deposits within the rooms. None is
associated with primary contexts or fills. Therefore, the macrobotanical remains from this site are
associated with the occupation of the site but cannot
be directly associated with the use of the plaza or
structures. The wood is believed to represent fuel
and/or construction resources and die com remains
are by-products of food processing. The single
seeds of Amaranthus, Chenopodium and Rhus
may also be the by-products of food processing, as
all of these plants are potential edible resources, but
as was discussed earlier in this report, single
occurrences of seeds do not necessarily imply

utilization. The former two genera are pioneer
plants and therefore may be intrusive. The single
Rhus seed may indicate collection of Rhus fruits as
a resource or the seed may have been brought into a
cultural context unintentionally through die use of
Rhus wood, a common material used in basketry
manufacture, and evidence of the wood has not
survived in the archaeological record. It is also
possible that the single seed was brought in by a
nonhuman agent (i.e., rodent) and inadvertently
charred. Rhus trilobata grows in the plaza today
(see Fig. 3.1), only a few meters from the test unit,
enhancing the possibility for contaminadon.

LA 60550
Compared with the other three sites discussed,
LA 60550 has the greatest diversity of taxa
identified and the greatest number of charred
remains retrieved from flotation samples (Table 6).
The greater diversity and quantity of remains is to
some degree related to the higher number of
flotation samples analyzed from this site. Furthermore, a greater number of provenience units or
levels were excavated at this site that contained
botanical remains. Macrobotanical remains were
recovered from a 2 x 2 m test unit and two surface
structures (Room 2 and Room 3).
Botanical remains collected during excavation
of the 2 x 2 m test unit consisted of charred wood.
Taxa identified include Atriplex, Chrysothamnus,
Juniperus, Lycium (tentative identification),
Pinaceae, Pinus edulis, P. ponderosa, Populus,
Quercus and an unidentified dicot genus. The
genus of Pinaceae wood is probably Pseudotsuga
menziesii, but a positive identification could not be
made. Four flotation samples were analyzed from
four levels within this test unit. The contents of the
samples included a similar array of charred wood, a
variety of charred seeds and a kernel, stem fragment and numerous cupules of Zea mays. The
seeds were identified as Amaranthus, Chenopodium, cheno-am, Corypantha, Echinocerus,
Nicotiana attenuata, Portulaca and indeterminate
genera within Gramineae and Leguminosae.
The diversity of taxa represented by charred
remains decreases substantially for Rooms 2 and 3.
Concurrently, the occurrence of noncharred pioneer
seeds increases within these proveniences. Wood
identified from these two structures includes
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Table 9.5. Macrobotanical Remains from LA 60372.

8

Level 2
FS8
veg

Level 3
FS9
veg

PI az a
Level 4
FS10
Level 5
veg
132

Taxon

Part

Level 2
£31

Amaranthus
Cercocarpus
Chenopodium

seed
wood
seed

59*
78*

•

O.lg
~

+
-

Dicotyledoneae
Euphorbia
Gymnospermae
Juniperus
Lappula
Physalis
Pinaceae
Pinus

wood
seed
wood
wood
seed
seed
wood
wood
bark
wood
wood
wood
seed
wood
seed
wood
wood
wood
cupule
kernel
cob
shank
stem

+
2*
5*
0.3g
12*
1
-

6.5g
0.3g
-

L7g
2.3g
3.0g
0.9g
-

0.7g
+
5.8g
0.9g
0.6g
O.lg
-

P. edulis
P. ponderosa
Populus
Portulaca
Quercus
Rhus aromatica
Rosaceae
Salicaceae
Salix
Zea mays

-

1*
1*
1*
+
O.lg
1*
0.3g
1*
+
+
2
-

Level 5
FS17
veg

•
+
O.lg
9.6g
L3g
9fg
lfg

Level 6
FS 18
veg

0.8g
97*
0.4g
1.2g
0.4g
5.2g
0.7g
0.2g
O.lg
1
13fg
lfg
-

Note: All remains are charred unless otherwise indicated; * noncharred; g gram(s); + less than 0.1 g; fg fragment; SS soil sample

Room 1
Fill

134

2*
46*
-

Table 9.5. Macrobotanical Remains from LA 60372 (Concluded).
Rooml

i—i

o

Taxon

Part

Amaranthus
Cercocarpus
Chenopodium
Dicotyledoneae
Euphorbia
Gymnospermae
Juniperus
Lappula
Physalis
Pinaceae
Pinus

seed
wood
seed
wood
seed
wood
wood
seed
seed
wood
wood
bark
wood
wood
wood
seed
wood
seed
wood
wood
wood
cupule
kernel
cob
shank
stem

P.edulis
P.ponderosa
Populus
Portulaca
Quercus
Rhus aromatica
Rosaceae
Salicaceae
Salix
Zeamays

Fill
B£5_
1
10*
+
.
0.3g
.
.
.
.
.
1*
.
.
.
.
.
.

Strati
FS3
yeg

Fill
B£6.
4*
+
.

0.4g
0.6g
.

+
.
.
.

.
.
.

.

2.4g
.

.

28.3g
.

+
.
.
.
.

.
.
.
.

1
.

.

.
.

.
.

.

Strat2
FS4
veg
0.5g
0.5g
.
10.5g

Strati
FS 13
veg

Room 2
Strat2
FS 14
veg

-

+
-

.
0.2g

.
O.lg

.
.
.
2.2g
.
5.8g
.
-

.
.
.

.
.
.

.
2.3g
o.4g
-

.
0.6g
0.6g
-

O.lg
.
.
.
0.3
.
.

.
.
.
.
.

.
.
.
.
.

Strat2
FS 15
veg

6.4g
6.3g
O.lg
.

3fg
.

Table 9.6. Macrobotanical Remains from LA 60550. Note: All remains are charred unless otherwise
indicated. * noncharred; g grams; + less than O.lg; fg fragment; BS bulk soil sample.

Taxon

Part

Amaranthus
Atriplex
Cercocarpus
Chenopodium
cheno-am
Chrysothamnus
Corypantha
Datura meteloides
Dicotyledoneae
Echinocerus
Gramineae

seed
wood
wood
seed
seed
wood
seed
seed
wood
seed
seed
culm
wood
wood
seed
wood
seed
seed
seed
wood
wood
scale
wood
wood
seed
wood
wood
wood
cupule
kernel
cob
stem

Gymnospermae
Juniperus
Leguminosae
cf. Lycium
Nicotiana attenuata
Opuntia
Physalis
Pinaceae
P. edulis
P. ponderosa
Populus
Portulaca
Quercus
Rosaceae
Salix
Zea mays

Strati
Level 4
FS6
veg
_
+
O.lg
2.9g
0.5g
+
-

Cercocarpus, Juniperus, Pinaceae, Pinus edulis, P.
ponderosa, Populus, Quercus, Salix and indeterminate gymnosperm and dicot genera. Other
remains consist of single seeds of Gramineae and
Portulaca and limited representation of Zea mays.
A major factor in the difference between the
macrobotanical remains from the 2 x 2 m test unit
and the structures is the fill type within each
provenience. The fill in the former provenience
was secondarily deposited cultural fill while the fill
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2 x 2 1 12S 108 E
Strati
Strati
Level 5
Level 5
FS7
BSI
V£g
_
+
O.lg
O.lg
+
1
+
-

0.2g
0.4g
O.lg
0.2g
3.3g
-

Ifg

Strat2
Level 1
B£2
11
1
12
0.3g
7
0.4g
1
0.2g
1
+
31
0.8g

in the structures was post-abandonment, structural
fill. It is also possible that what appears to be a
higher rate of contamination by noncharred pioneer
seeds in the structures may be due to softer, less
compact soil that is more prone to rodent and insect
disturbance.
Given the contexts from which macrobotanical
remains were collected from LA 60550, the remains are considered to be cultural debris generated

Table 9.6. Macrobotanical Remains from LA 60550 (continued). Note: All remains are charred
unless otherwise indicated. * noncharrcd; g grams; + less than O.lg; fg fragment; BS
bulk soil sample.

Taxon

Part

Amaranthus
Atriplex
Cercocarpus
Chenopodium
cheno-am
Chrysothamnus
Corypantha
Datura meteloides
Dicotyledoneae
Echinocerus
Gramineae

seed
wood
wood
seed
seed
wood
seed
seed
wood
seed
seed
culm
wood
wood
seed
wood
seed
seed
seed
wood
wood
scale
wood
wood
seed
wood
wood
wood
cupule
kernel
cob
stem

Gymnospermae
Juniperus
Leguminosae
cf. Lycium
Nicotiana attenuata
Opuntia
Physalis
Pinaceae
P.edulis
P.ponderosa
Populus
Portulaca
Quercus
Rosaceae
Salix
Zea mays

2 x 2 1 12 S 1 0 8 E - S t r a t u m 2
Level 1
Level 2
Level 3
Level 4
FS 8
FS 9
FS 15
veg
veg
veg
BS4
-

-

+

0.9
-

-

+
0.4g
-

0.6g
1.4g
0.8g
-

2.9g
2.3g
0.2g
-

during the occupation of the site but they can not be
directly associated with the use of any particular
area of the site. The charred wood is assumed to
represent fuel or construction materials. The
remains of Zea mays are obviously the result of
food processing activities. Multiple seeds of
Amaranthus, cheno-am, Echinocerus, Gramineae,
and Portulaca were also recovered. These seeds
were recovered in only one or two flotation
samples, which implies that their ubiquity value or
frequency of occurrence is low. The frequency

-

0.6g
0.2g
+
-

2
+
1
+
0.2g
*
1
-

with which some remains occur, like seeds of
pioneer and wild plants, is considered to be an
important factor in establishing their cultural and
economic integrity within a site (Gasser 1982;
Matthews 1985). Nonetheless, the fact that they
are each represented by more than one seed and
also were predominantly recovered from cultural
deposits tends to suggest that their inclusion in the
site is the result of intentional exploitation rather
than natural causes.
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Table 9.6. Macrobotanical Remains from LA 60550 (continued). Note: All remains are charred
unless otherwise indicated. * noncharred; g grams; + less than O.lg; fg fragment; BS
bulk soil sample.

Taxon

Part

Amaranthus
Atriplex
Cercocarpus
Chenopodium
cheno-am
Chrysothamnus
Corypantha
Datura meteloides
Dicotyledoneae
Echinocerus
Gramineae
Gymnospermae
Juniperus
Leguminosae
cf. Lycium
Nicotiana attenuata
Opuntia
Physalis
Pinaceae
P. edulis
P.ponderosa
Populus
Portulaca
Quercus
Rosaceae
Salix
Zeamays

2 x 2 1 12 S 10 8 E - S t r a t u m 2
Level 4
Level 5
Level 5
Level 6
FS 16
FS 17
veg
BS5_
y£g
BS6.

seed
wood
wood
seed
seed
wood
seed
seed
wood
seed
seed
culm
wood
wood
seed
wood
seed
seed
seed
wood
wood
scale
wood
wood
seed
wood
wood
wood
cupule
kernel
cob
stem

1.7g
2.7g
2.0g
-

+
0.2g
.

-

DISCUSSION
The macrobotanical assemblage from the four
sites described in this chapter consists of a diverse
array of taxa and plant parts. The assemblage
provides a record of the botanical resources
potentially exploited by the prehistoric occupants.
The taxa within the assemblage represent only a
partial record of the plant resources available and
utilized by the occupants of each site. Due to
problems with preservation, preparation techniques
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.
1
-

0. lg
0.3g
0.2g
0.5g
.
-

1
1
+
+
-

1
+

-

or other factors, evidence of some resources is not
preserved in the archaeological record.
Nonetheless, the taxa within the assemblage
represent four resource categories (note Table 2)
that comprised the botanical resource mix of the
subsistence system. The categories are not equally
represented within the assemblage nor are taxa
within each category equally represented. The
inequitable representation of taxa is considered to
reflect both the vagaries inherent in the composition
of macrobotanical assemblages and the relative

Table 9.6. Macrobotanical Remains from LA 60550 (continued). Note: All remains are charred
unless otherwise indicated. * noncharred; g grams; + less than O.lg; fg fragment; BS
bulk soil sample.

Taxon

Part

Amaranthus
Atriplex
Cercocarpus
Chenopodium
cheno-am
Chrysothamnus
Corypantha
Datura meteloides
Dicotyledoneae
Echinocerus
Gramineae

seed
wood
wood
seed
seed
wood
seed
seed
wood
seed
seed
culm
wood
wood
seed
wood
seed
seed
seed
wood
wood
scale
wood
wood
seed
wood
wood
wood
cupule
kernel
cob
stem

Gymnospermae
Juniperus
Leguminosae
cf. Lycium
Nicotiana attenuata
Opuntia
Physalis
Pinaceae
P.edulis
P.ponderosa
Populus
Portulaca
Quercus
Rosaceae
Salix
Zea mays

importance of a particular taxon or category of
resources.
Cultigens are represented by the occurrence of
Zea mays and Cucurbita. Remains of Zea mays
were recovered from each site but in limited
quantity. The occurrence and abundance of
Cucurbita was even more limited. Evidence of
Phaseolus (beans), the other cultigen usually
represented, was completely lacking in the
assemblage. The minimal occurrence of cultigens
is not believed to accurately reflect their subsistence

2 x 2 112S 108E-Strat 2
Level 6
Level 7
Level 7
FS 18
FS 19
veg
BS7.
veg
0.3g
O.lg
0.6g
0.8g
-

0.3g
+
-

0.9g
O.lg
0.3g
l.Og
O.lg
-

Room 2
Fill
BS9.
1*
2*
3*
-

+
1
1
-

importance. The contexts excavated, in combination with prehistoric preparation techniques,
consumption practices and poor preservation
potential of these cultigens, especially that of Cucurbita and Phaseolus, are believed to undermine
evidence of these resources in the general archaeological record (Gasser 1982; Gasser and Adams
1981) and within these specific assemblages.
Of the seven genera of pioneer plants identified
within the assemblage, only three (Amaranthus,
Chenopodium, Portulaca) were represented by
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Table 9.6. Macrobotanical Remains from LA 60550 (continued). Note: All remains are charred
unless otherwise indicated. * noncharrcd; g grams; + less than O.lg; fg fragment; BS
bulk soil sample.

Strat3
FS 13
veg

Room
Strat4

Taxon

Part

Amaranthus
Atriplex
Cercocarpus
Chenopodium
cheno-am
Chrysothamnus
Corypantha
Datura meteloides
Dicotyledoneae
Echinocerus
Gramineae

seed
wood
wood
seed
seed
wood
seed
seed
wood
seed
seed
culm
wood
wood
seed
wood
seed
seed
seed
wood
wood
scale
wood

.
-

3.8g

-

wood
seed
wood
wood
wood
cupule
kernel
cob
stem

3.2g

-

-

2*

Gymnospermae
Juniperus
Leguminosae
cf. Lycium
Nicotiana attenuata
Opuntia
Physalis
Pinaceae
P. edulis
P. ponderosa
Populus
Poradaca
Quercus
Rosaceae
Salix
Zeamays

10*

l-7g
.
-

4.3g
2.2g
-

4.0g
-

Ifg
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-

3*

6.1g*

charred seeds. The singular occurrence of these
taxa in all sites except LA 60550 may indicate that
these plants were not intentionally procured resources, but were accidently included and preserved in a cultural context in a charred condition.
The limited representation of pioneer plant remains
is surprising because they frequently constitute the
majority of flotation sample remains and they can
generally be expected to co-occur with cultigcns
because of the mutualistic relationship between
agriculture and pioneer plant production and

£310.

- '
-

0.3g

-

2
Strat4
FS14
veg
.
-

2.4g
-

Strat5
FS21
veg
.
-

0.2g

O.lg
0.4g*

-

-

exploitation (Ford 1968, 1984; Matthews 1985).
The limited occurrence of pioneer plant remains
may be more the result of the preservation potential
of the sites and the contexts sampled than an
indication of their economic importance within the
subsistence system.
The representation of charred wild plant
resources was also sparse. Taxa recovered in a
chanred condition consist of Corypantha, Echinocerus, Gramineae, Leguminosae and Rhus

Table 9.6. Macrobotanical Remains from LA 60550 (concluded). Note: All remains are charred
unless otherwise indicated. * noncharrcd; g grams; + less than O.lg; fg fragment; BS
bulk soil sample.
Room
Taxon
Amaranthus
Atriplex
Chenopodiwn
cheno-am
Chrysothamnus
Corypantha
Datura meteloides
Dicotyledoneae
Echinocerus
Gramineae
Gymnospermae
Juniperus
Leguminosae
cf. Lycium
Nicotiana attenuata
Opuntia
Physalis
Pinaceae
P. edulis
P.ponderosa
Populus
Portulaca
Quercus
Rosaceae
Salix
Zea mays

Part
seed
wood
seed
seedwood
seed
seed
wood
seed
seed
culm
wood
wood
seed
wood
seed
seed
seed
wood
wood
scale
wood
wood
seed
wood
wood
wood
cupule
kernel
cob
stem

Strat 6
FS25
y£g

Strat6
B312
16*

Room 2
Subfloor
ESJ4

Strat 2
BSS

2*
-

14*

.
.
.

.
.
.

16*
-

.
.
.

O.lg
.

1*
.

2fg
+
-

.

.
0.2g

.

.

.

.

+
.

.

0.7g

-

-

-

7*
+

5*
.

.
-

.
.
.

.
.
.

1*

.
0.5g
+
10*
-

-

.
.
.

.
-

.

1
-

+
.
.

-

.

1*
-

.
.

.
.
.

+
.

-

1*

2*
+
18*
.
.
.

3
Level 2
FS 11
veg

.
0.3g
-

.
.
.

.
.
-

.
.
.

.
-

.
.
.

.
.
.

.
+
.
0.3g
0.7g
.
.
.
.
.

aromatica. These remains were limited in both
frequency of occurrence and abundance.
Preparation methods and consumption practices
(e.g., fruits eaten raw) limit the representation of
wild plant resources in the archaeological record
and undoubtedly have affected their representation
in these assemblages.

abundantly represented, which is not surprising
given the local environment of the sites. The
greater representation of wood in the macrobotanical assemblage is a by-product of the better
preservation potential of this class of plant remains
compared to the other types of remains in the
assemblage.

Remains of wood were the most abundant,
frequently occurring plant material recovered and
constitute the most diversified group of taxa.
Juniperus, Pinus edulis and P. ponderosa were the
most frequently identified woods and the most

The genera of charred plants identified within
each resource category are noted in the ethnobotanical literature as economic plants. Table 7
presents some of the ethnographic correlations
between archaeobotanical remains and

— 107 —

Table 9.7. Potential Uses of Plants Represented in the Macrobotanical Assemblage.

Taxon
Amaranthus
flower
leaf
seed

Atriplex
ash

§

leaf
seed
wood

Food

seed

of U s e
Medicinal/
ceremonial

List of
additional
sources*

Other
Pink dye for piki

Adams 1980
Harrington 1967
Niethammer 1974
Yanovsky 1936

Boiled H-l,
Ta-3, Te-4
Z-5
Meal H-l/Z-5
Ground w/corn
N-2
AtoleTa-3
Blue dye for
piki H-l,
Te^l
Yellow dye N-2
Raw, ground Z-5
Paho H-l

Cercocarpus
root
wood
Chenopodium
leaf

Category
Construction/
M

Sweathouse
N-2
Greens H-l,
Z-5
Raw, ground
Z-5

Prayerstick
N-2
Stomachache,
intestinal
worms Ta-3

Dye H-l
Weaving tools H-l
Arrows Ta-3
Adams 1980
Harrington 1967
Niethammer 1974

Table 9.7. Potential Uses of Plants Represented in the Macrobotanical Assemblage (Continued).

Taxon
Chrysothamnus
flower
NR

Food

Category
Construction/
iM

Echinocerus
fruit

s
I

DyeH-l,Te-4, Z-5
Kiva fuel H-l
Flesh eaten N-2
Raw Te-4
Raw, dried H-l
N-2

Juniperus
ash
fruit

Com soak N-2
Raw, cooked
H-l,Ta-3

leaf

Laxative, childbirth
bruises, sprains
H-l,Te-4, Z-5
Beads, rattles H-l
Fuel, posts,
H-l, N-2,
Te-4, Z-5

seed
wood

Lycium
berries
WP

Other

List of
additional
sources*

With com mush
N-2

wood
Corypantha
WP

of U s e
Medicinal/
ceremonial

Raw, boiled,
dried, ground
H-l,N-2, Te-4, Z-5
Used in Niman kachina
dance H-l

Adams 1980
Harrington 1967

Table 9.7. Potential Uses of Plants Represented in the Macrobotanical Assemblage (Continued).

Taxon
Opun&a
bud
fruit
pad
stem

Food

Category
Construction/
fuel

i

needles
nuts

I

wood

On sores Z-5

Populus sp.
catkin
wood

Waterproofing
H-l N-2, Te-4

Syphilis Z-5
Raw, roasted,
H-l, N-2,
Ta-3, Te-4, Z-5
Fuel,
construction
Te-4

Pinus ponderosa
needle
wood

Other

Cooked Z-5
Raw, cooked
H-l
Cooked,
roasted H-1,
Te-4
Cooked Ta-3

Pinus edulis
gum

—•
o

of U s e
Medicinal/
ceremonial

OnpahoH-1,
Te^l
Roofing, kiva
ladders H-l

Construction
Ceremonial
H-l
objects,
pahos Drums H-l, Te-4
H-l, Te-4

Gum H-l
Fire Spindles
H-l

List of
additional
sources*

Table 9.7. Potential Uses of Plants Represented in the Macrobotanical Assemblage (Continued).

Taxon
Portulaca
leaf/stem
NR

seed

Prunus virginiana
fruit

I

Food

Other

Raw, dried
ground N-2, Te-4

wood

List of
additional
sources*

Harrington 1967
Ceremonial
objects,
pahos N-2

T

wood

of U s e
Medicinal/
ceremonial

Greens H-l,
N-2, Z-5
Gravy,
"food" H-l
N-2, Ta-3,
Te-4, Z-5
Ground, mush,
bread H-l,
N-2, Ta-3, Z-5

i—'

Quercus spp.
bark
gall
nut

Category
Construction/
fuel

Food Ta-3
Boiled, roasted,
ground N-2,
Ta-3, Te-4

Heart ailment
Ta-2

Harrington 1967
Yanovsky 1936

Rabbit sticks,
digging sticks,
clubs, bows,
arrows, H-l, Te-4

Table 9.7. Potential Uses of Plants Represented in the Macrobotanical Assemblage (Concluded).

Taxon
Rhus aromatica
fruit

Food

Category
Construction/
fijel

Beverage, raw,
MealH-1,
Te-4, Z-5

Other
Body paint, dye H-l

root
wood

of U s e
Medicinal/
ceremonial

List of
additional
sources*
Harrington 1967

Treat consumption
H-l
Kiva fuel

Basketry,
cradles, H-l,
Te-4, Z-5

Salix

I
i—»

i—i

I

ash
wood

Body paint Te-4
Roof H-l
Pahos, wands,
Te-4„ Z-5 paraphernalia
H-l,Ta-3,
Te-4, Z-5

Notes for Table 9.7: * These sources are indeterminate as to specific plant part/specific use, or provide a general reference. Table does not
include cultigens or taxa identified only to class or family.
NR
Whole part not
recorded
Sources: 1 - Whiting 1939
WP
Whole plant
2 - Elmore 1944
H
Hopi
3 - Pennington
N
Navajo
4 - Robbins et al. 1916
Ta
Tarahumar
5 - Stevenson 1915
Te
Tewa
Z
Zuni

ethnographically documented uses of similar plants;
ethnographic documentation provides a framework
within which to view the procurement, processing
and uses of these plants.
With the exception of wood, there was little
recovery of charred botanical remains from
flotation samples. One reason for the paucity of
charred flotation remains was the lack of contexts
that characteristically yield a higher return of
remains, such as well preserved features with
primary or secondary cultural fills. The macrobotanical remains identified were retrieved from
generalized fills and several features. The lack of
well preserved, primary contexts limits the
interpretability of the macrobotanical remains.
Except for remains from Features 3 and 6 at LA
50972, botanical remains could not be directly
related to the use of a specific provenience. The
macrobotanical assemblage is considered to
represent broadcasted, general cultural debris that is
associated with the occupations of the various sites.
Charred remains are assumed to indicate cultural
use of a particular resource, although some of the
taxa represented may be products of accidental
inclusion.
The disparity in sample sizes and the lack of
well defined features or use areas precludes

comparative studies of the macrobotanical remains
from each site. More extensive excavation within
these or other sites should produce contexts that
will yield a higher return of macrobotanical
remains. The increase in the macrobotanical data
base and the definable association of macrobotanical remains with better preserved cultural
contexts will allow meaningful interpretation of
resource use by the prehistoric occupants.

SUMMARY
The macrobotanical assemblage compiled from
the sites analyzed in this study consists of cultigens, pioneer, wild and woody plants. Taxa
represented are quite diverse although the diversity
is predominantly the result of the identification of
a large variety of woody genera. The charred
remains of pioneer and wild resources are limited
within the assemblage, a by-product of the lack of
excavated proveniences that characteristically
produce these types of remains in pilot excavations.
It is believed that more extensive excavation of sites
within the project area will result in a rich and
diversified macrobotanical data base that will
provide important information concerning the
economic adaptation of the prehistoric occupants of
this area.
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CHAPTER 10
SUMMARY
by
Timothy A. Kohler
story pueblo surrounding a square courtyard with a
restricted entrance on the southeast side. Tree-ring
dates, apparently on tertiary beams from an upperstory room, show some construction activity
during the A.D. 1260s, 1270s, or later (they are
not cutting dates). The cut tuff blocks used in
construction are long and regular in shape compared to those at LA 3852. If it is not simply a
function of the better construction required of a
two-story structure, the increased formality of
construction may indicate increased anticipated site
life, increasingly mass-produced construction
techniques, or both. Pedernal chert is much more
common than at any of the other sites sampled,
although LA 60372 is only marginally closer to the
source area. Assuming that the Biscuit wares, the
White Mountain redwares, and the Glaze wares
were not produced at this site, obviously nonlocal
ceramics constitute only 0.7% of the assemblage.
Pifion charcoal is the most ubiquitous, followed by
juniper and ponderosa. Turkey is an important part
of the faunal assemblage. In the courtyard unit,
artifacts and ecofacts were much more abundant
and dense than in a similar provenience at LA
3852.

An interim descriptive report in an on-going
project is no place for testing hypotheses or
drawing conclusions. Still, it is worthwhile to
make a few observations that cross the boundaries
of the architectural, ceramic, lithic, faunal, and
floral data bases generally adhered to above.
EARLY COALITION PERIOD
The period from A.D. 1150 - 1350 is
represented in this sample by LA 3852 and,
probably, LA 60372 Area 2. Nothing in the record
for LA 3852 (for which we have the better sample)
contradicts the model set up in Chapter 1 for preaggregation sites. The construction seems to be
relatively low energy input (single story with low
life expectancy); there is no evidence of remodeling; artifacts and ecofacts are thinly dispersed
around the site; site location is consistent with a
pattern of shifting cultivation focused in part on the
mesa tops; pifion and juniper charcoal is ubiquitous; and turkey is absent. (Unfortunately, the
floral and faunal data bases are so meager that these
indications must be considered extremely tentative.)
The basalt that is presumably locally obtained is
more common than at the later sites, and utilized
flakes are also more common, both lending a
character of expediency to the lithic assemblage.
The only obviously non-local ceramic materials are
those of the White Mountain redware series, which
constitute less than half of 1% of the ceramic
assemblage.

As for the case of the Early Coalition period,
there is nothing in this assemblage to contradict the
model for aggregation set forth in Chapter 1,
although the high proportion of Pedernal chert may
suggest more exchange in this early phase of
aggregation than was anticipated. On the other
hand, samples of floral and faunal materials from
datable proveniences within Area 1 will be needed,
as will population estimates for the site and its
region, before much progress on the test implications set forth in Chapter 1 is possible.

LATE COALITION PERIOD
The period from A.D. 1250 - 1325 is represented in our sample by LA 60372 Area 1, a two-

115

EARLY AND MIDDLE CLASSIC PERIODS
The period from A.D. 1325 - 1525 is represented in our sample by LA 60550 and LA
50972, both in Frijoles Canyon. Construction
techniques at the open-air site, LA 60550, appear
generally similar to those at LA 60372 Area 1,
although average room size appears smaller than at
the earlier sites. Assuming that Tyuonyi, LA
60550, and some or all of the cavates were
occupied contemporaneously, a large population
was concentrated in Frijoles Canyon in the 14th
and 15th centuries. Judging by the presence of
bison bone and the high relative frequency of
obsidian in forms that suggest preparation for
exchange, extraction in the Jemez Mountains and
trade with Plains groups, possibly through intermediaries to the east, were important economic
activities. The presence of elk, which was not
found in the earlier sites, may also attest to the
importance of long-distance extraction programs in
the Jemez, although elk is seasonally available in
and around Frijoles Canyon. Assuming that the
biscuits and Sankawi'i B/c, the glazes, and the
Potsuwi'i series ceramics were not produced in
Frijoles Canyon, 31.9% of the ceramics are of
obvious nonlocal origin, a striking increase relative
to the earlier sites. Clearly the Classic period
occupants of Frijoles Canyon helped compensate
for the relatively small area encompassed by their
residential communities by both long-distance

resource extraction and long-distance exchange
activities.
SUMMER 1989 SAMPLING
Based on the results of this pilot sample, LA
60372 has been selected further testing in Summer
1989. Several factors contributed to this decision,
but among the most important is the fact that LA
60372 has two spatially distinct and temporally
sequential components. Because location is held
constant, any changes in floral and faunal usage
between these two components will be more readily
interpretable than would differences between sites
that differ in elevation, topography, or floristics.
Other factors important to this decision are the
proven presence of datable wood at the site; the
adequate local preservation of floral and faunal
materials; the relative accessibility of the site for
fieldwork; and, of course, the fact that the occupation of the two components of the site straddles
the critical transition from dispersed habitations to
the first aggregation of the Late Coalition period.
The goals of the Summer 1989 season will be to
complete the probabilistic sample of the two
components, begun in Summer 1988 and reported
in Chapter 3, and to excavate the kiva in the plaza
of the communal pueblo. Summer 1989 sampling
will be conducted through a WSU field school in
cooperation with the National Park Service, Santa
Fe, and Bandelier National Monument.
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APPENDIX A
Bandelier Archaeological Excavation Project
Ceramic Coding Values
LAFS ~ Site number.FS number (indexed; mandatory; alpha 10; linked to FS file)
Tradtype ~ traditional type/category (indexed; madatory; alpha 20). Standard choices:
Utility wares
01
Lino Gray
02
Kana'a Gray
corrugated (includes ribbed; can be either Rio Grande series (sand) or
Tesuque series (heavy mica)
smeared corrugated (Rio Grande or Tesuque)
indented corrugated (Rio Grande or Tesuque)
smeared-indented corrugated (includes Sapawi'i washboard & PHI
utility sand-tempered [very coarse]; indentations very faint)
plain gray
striated plain
tcoled/incised/appliqued plain
historic utility (much thicker than plain gray; much fine sand temper)
unknown utility
Service wares — "Plain"
Camue"
Tewa series plain ware:
16
Potsuwi'i Incised
Potsuwi'i Gray
12
Kapo Black
13
Posuge Red
Middle Rio Grande District plainware:
17
Los Lunas Smudged
miscellaneous residual categories:
15
smudged red (fugitive red slip on fine buff paste)
14
plain red (paint not fugitive; probably fallout from Posuge or Tewa poly)
18
plain buffware (fine-tempered, sand or tuff, brown to tan)
Service wares -- bichromes
19
Red Mesa B/w (mineral)
21
Socorro B/w (mineral)
Kwahe'e B/w (mineral)
Santa Fe B/w (carbon)
24
Wiyo B/w (carbon)
25
Galisteo B/w
26
Biscuit A (Abiquiu B/g)
27
Biscuit B (Bandelier B/g)
69
Biscuit nfs
28
Sankawi'i B/c
29
PII/III M/w
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30
31
68
77
32
33
72
34

PIII/IV C/w
whiteware nfs
Santa Fe Basket Impressed
whiteware nfs basket impressed
White Mountain Red Wares:
Puerco B/r
Wingate B/r
St. Johns B/r
White Mountain redware nfs

Service wares - polychromes
35
Wingate Polychrome
36
St. Johns Polychrome
Zuni District Polychrome:
37
Heshotuthla Polychrome
Tewa series:
38
Tewa Polychrome
39
Poge Polychrome
40
Ogapoge Polychrome
Zia/Santa Ana area:
41
Puname Polychrome
San Pablo Polychrome
Trios Polychrome
Service wares - glazes
Glaze A:
42
Agua Fria G/r
43
Cieneguilla G/y
44
Cieneguilla G/p
45
San Clemente G/p
Glaze B:
46
Largo G/y
65
Largo G/r
47
Largo Polychrome
Glaze C:
48
Espinoso Polychrome
Glaze D:
49
San Lazaro Polychrome
Glaze E:
50
Puaray Polychrome
51
Escondido Polychrome
52
Pecos Polychrome
Glaze F:
53
Kotyiti G/y
54
Kotyiti G/r
55
Kotyiti Polychrome
residual categories for glazes:
56
G/r nfs
57
G/y nfs
58
G/p nfs
66
Glaze nfs
indeterminant (use primarily for discard lots)
Temper - indexed, mandatory, alpha 20. Standard choices:
01
fine sand
02
coarse sand
03 fine mica, sparse
04 fine mica, dense
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05
06
07
08
10
11
12
13
14
15
16
17
18
19
20
21
99

coarse mica
tuff
igneous nfs
sherd
sherd/quartz
mica/quartz
sherd/igneous
igneous/quartz
fine w/occasional coarse quartz inclusions
tuff/igneous
tuff/fine sand
igneous/tuff/quartz or fine sand
sherd/quartz/tuff
tuff/quartz
tuff/fine sand/mica
igneous, quartz/sand, mica
indeterminant (reserved for discards)

Slip — alpha 20. Standard choices:
0
n/a (no slip)
1
inside
2
outside
3
both
4
micaceous (inside, outside, or both)
9
indeterminant (one or both surfaces missing); use for discards
Form ~ mandatory, alpha 20. Standard choices:
01
jar
02
bowl
03
open bowl/plate
03
canteen
05
shouldered bowl
06
miniature
07
handle
08
ladle
09
effigy
10
other
11
pipe
12
ball
99
indeterminant
Modi - post-manufacture modifications to vessel/sherd, alpha 15. Standard choices:
0
n/a (no modifications)
1
drilled
2
internal wear (vessel)
3
basal external wear (as vessel)
4
external sooting
5
internal sooting
6
internal adhesions
7
beveled (as sherd)
8
parallel striations (as sherd)
9
ground edges
10
grooved
11
shaped by flaking
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Mod2 ~ other post-manufacture modifications, alpha 15. Standard choices as for Modi.
Lotwt - lot weight in grams. Real, mandatory.
Rimcnt ~ number of rim sherds. Integer.
Lotcnt - total number of sherds in lot, including rims. Integer, mandatory.
Discards ~ total number of sherds in lot that are discarded. Integer Discards are smaller than a
thumbnail and/or have one or both surfaces missing.
Comment ~ text. Note PL number, if any; photo opp.; other comments
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APPENDIX B
Bandelier Archaeological Excavation Project
Raked Lithic Debitage (RLD) Analysis
General note: each data line contains a "lot" of debitage which is identical in its values for Site #, FS
#, size class, and raw material. Thus each FS may (and in most cases probably will) have more than
one data line.

Table B.l. File Organization and Codes
Variable

Value

Value definition

LAFS

Site.FS

Concatenate LA # and FS #

Size class:

1
2
3
4
9

retained by 1" screen
retained b y 1/2" screen
retained by 1/4" screen
passes through 1/4" screen
not size graded

Lot count

Total number of flakes with identical values for L A F S , size class, and
material.

Lot weight

in grams, to nearest 0.1 g; explicit decimal

Raw material

(codes as in Phagan "Appendix B: Bandelier Archeological
Survey Lithic Analysis System")
CO
indeterminant
01
indeterminant, probably non-local
11
basalt, andesite (dark, Fine-grained)
12
diorite, gabro (dark, coarse-grained)
13
rhyolitc Qight, fine-grained)
14
granite (light, coarse-grained)
15
granodiorite (coarse-grained, intermediate color)
16
tuff
17
pumice
18
porphyry (glassy basalt)
19
felsite
21
obsidian, probably Jemez
22
obsidian, probably Polvadera
23
obsidian, Jemez opaque
25
vesicular basalt
26
welded tuff
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41
42
43
44
45
51
52
53
55

Quartz (crystal)
Agate, chalcedony
opal
silicified sandstone / siltstone (orthoquartzite)
silicified wood
chert, probably nonlocal
Pedernal chert
Pedernal chert, atypical
chert, probably local

prim red tot co

Count of primary reduction flakes with total cortex

prim red part c

Count of primary reduction flakes with some cortex

shatter w cortex

Count of shatter / chunks with cortex

shatter wo cort

Count of shatter / chunks with no cortex

bipolar w cort

Count of bipolar flakes with cortex

bipolar wo cort

Count of bipolar flakes with no cortex

bifacial w cort

Count of bifacial thinning flakes with cortex

bifacial wo cort

Count of bifacial thinning flakes with no cortex

alternate w cor

Alternate flakes with cortex

alternate wo cor

Alternate flakes with no cortex

oth nondiag w

Other / nondiagnostic flakes with cortex

oth nondiag wo

Other / nondiagnostic flakes without cortex

Comments

Note PL number, if any; photo opp.; other comments

Table B.2. Definitions of flake technological classes.
Primary Decortication Flakes. These flakes are produced by nonbipolar percussion and have cortex
covering their entire dorsal surface. They are produced during primary reduction of raw material.
Secondary Decortication Flakes. These flakes are produced by nonbipolar percussion and have cortex
covering most of their dorsal surface. These flakes are produced during primary reduction of raw
materials.
Shatter. Pieces of shatter are "cubical and irregularly shaped chunks that frequently lack any welldefined bulbs of percussion or systematic alignment of cleavage scars on the various faces" (Binford
and Quimby 1963:278). Shatter cannot be oriented distally or proximally, or ventrally or dorsally with
reference to the core from which the piece was detached (Ahler 1986:70). Shatter can be produced by
any percussion technique.
Bipolar Flakes. Bipolar flakes exhibit some combination of the following attributes. They have
shattered or pointed platforms with little or no surface area; evidence that force has been applied to
both ends of the flake, such as crushing on opposite ends; an angular and polyhedral cross-section
with surfaces tending to intersect at right angles; no definite positive bulbs of force; pronounced ripple
marks; and a generally parallel-sided form. Flakes in this class exhibit most, but not necessarily all of
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these attributes. Bipolar flakes do not exhibit positive bulbs of force on opposite ends of the same
flake ventral surface (Crabtree 1972:42; Flenniken 1981:30). It is often difficult to distinguish bipolar
flakes from small bipolar cores. Bipolar flakes are primarily produced during bipolar reduction, but
experimental tool manufacture indicates that other percussion techniques occasionally produce flakes
that are classified as bipolar.
Bifacial Thinning Flakes. Bifacial thinning flakes are a polythene class containing most, but not
necessarily all of the following attributes. They have a thin, curved longitudinal, cross-section; small
lateral and distal edge angles; multiple flakes scars on dorsal surfaces which originate from several
directions; a multifaceted striking platform; little or no cortex; an expanding shape in plan view; and a
diffuse bulb of force. Flakes do not have to retain a platform to be placed in this class. These flakes
are produced during operations designed to make bifaces symmetrical and during percussion biface
thinning.
Alternate Flakes. Alternate flakes are produced when beveled edges are created from squared-off
edges, such as those on tabular pieces of stone. These flakes exhibit the following attributes. They
are thick relative to length and width, triangular in cross-section, have a squared edge adjacent to the
platform (this is part of the squared edge of the object piece), may have a second squared edge adjacent
to the first squared edge, have single faceted platforms, and a skewed orientation in relation to the axis
of percussion.
Other Flakes. All remaining flakes are tallied as "other flakes." Many of these do have characteristics
diagnostic of certain reduction technologies. After preliminary observations of the debitage, these
classes were thought to occur rarely and thus were not coded. The "other flake" category also contains
many technologically undiagnostic flakes. Flakes with certain diagnostic characteristics were noted in
a comment field on the coding form. Flakes that have a remnant of an original blank detachment scar
or positive bulb of force on their dorsal surface are produced only during reduction of flake blanks.
Edge preparation flakes were also counted. These are produced during preparation of the edges of
flake blanks for percussion or pressure shaping and thinning. The dorsal surface of the flake blank is
the platform and part of the original detachment scar (ventral surface) is present on the dorsal surface
of edge preparation flakes. These flakes are small and highly curved in cross- section. Edge
preparation flakes and other flakes with remnant detachment scars were probably produced during
manufacture of bifaces.
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APPENDIX C
Bandelier Archaeological Excavation Project
Raked Lithic Tool Analysis (FLT)
General Comments: Items that are flaked only through use fall into the NFLT analysis system, as do
items that exhibit flaking and either pecking or grinding. References: Phagan, Carl J.and Thomas H.
Hruby, 1984, DAP Technical Report 150: Reductive Technologies Manual: Preliminary Analysis
Systems and Procedures. Report Submitted to the Bureau of Reclamation, 20 July 1984; Phagan,
Carl J., n.d., Bandelier Archaeological Survey Lithic Analysis System, Appendix B; and Root,
Matthew J., and Julieann VanNest, 1985, Archeological investigations in the Knife River Flint
Primary Source area, Dunn County North Dakota: 1984-1985 Site Testing Program. Department of
Anthropology, University of North Dakota, Grand Forks, Contribution 222.
Table C I . Flaked Lithic Tool (FLT) Coding System, Bandelier Archaeological Excavation Project
Variable 1: LAFS (Site.FS)
Variable 2: Raw materials class (after Phagan n.d.; see Table B.l)
Variable 3: Weight (to tenth of g; explicit decimal)
Variable 4: item condition (after Phagan and Hruby 1984: 157):
0 ~ indeterminate
1 ~ broken, unidentifiable as to orientation
2 - distal section
3 - proximal section
4 - medial section (including lateral sections)
5 ~ complete or nearly complete
[Enter Variables 5 -7 if item is complete or nearly complete in that dimension]
Variable 5 length (mm)
Variable 6 width (mm)
Variable 7 thickness (mm)
Variable 8 "morpho-use" class (see definitions in Table C.3)
00 - indeterminate
02 ~ used but apparently unworked flake
03 ~ unused core
04 ~ used core (normally hammerstone-type use)
05 ~ cobble tool
[10-29 = unifacially (unidirectionally) worked items, in all cases including "retouched flakes"]
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[NOTE: use long axis to determine end and side of the uniface, rather than using the bulb of
percussion]
10 - uniface, too fragmentary to determine orientation
12 - thick end-worked surface
13 -- thick side-worked surface
14 ~ thick multiple-edge worked uniface
20 - thin end-worked uniface
21 ~ thin side-worked uniface
22 - thin multiple-edge-worked uniface
[thick-thin distinction = 3:1 width-thickness ratio]
[30-39 = specialized tool forms; may be either unifacial (unidirectional) or bifacial (bidirectional)]
30 - notch; worked deeply, concave edge (spokeshave)
31 — denticulate
32 - burin
33 — graver, beak, perforator
34 - drill
35 - flaked axe
39 - eccentric, ornament (high production input)
[40-59 = bifacially (bidirectionally) worked items]
40 - biface, too fragmentary to determine orientation
42 - thick biface, partially worked circumference
43 -thick biface, completely worked circumference
50 ~ thin biface, without obvious haft element, other than projectile points, below
with partially worked circumference
51 — thin biface, with haft element other than projectile points, below, with partially
worked circumference
52 ~ thin biface, completely worked circumference, without haft element
53 ~ thin biface, completely worked circumference, with haft element
[60-99 = projectile points]
60 ~ projectile point, triangular, without notches
63 — projectile point, stemmed
66 - projectile point, lanceolate, without notches
70 - projectile point, comer-notched, NFS
71 ~ projectile point, deeply comer-notched, straight stem
72 ~ projectile point, comer-notched, expanded base
80 - projectile point, side-notched, NFS
81 - projectile point, side-notched short base
82 ~ projectile point, side-notched, long base
98 ~ projectile point, unidentified, NFS
99 ~ projectile point, fragmentary
Variable 9: use-phase (after Root and VanNest 1985: 82):
0 ~ indeterminate
1 ~ unfinished (blanks, preforms; potentially usable)
2 ~ broken/rejected during manufacture
3 - complete, finished, unexhausted tools
4 - broken during use, resharpening, or recycling, or complete but exhausted.
Variable 10: primary functional class (see definitions in Table C.2):
00 ~ unknown
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01 - projectile point
02 ~ perforator
03 - light-duty bilateral cutting tool
04 ~ transverse-edged cutting tool
05 — basal scraper/grinder
06 ~ light-duty transverse scrapers used on soft materials
07 - bilateral, heavy-duty 1 bifacial cutting tools
08 ~ expedient, general purpose cutting tool
09 ~ heavy-duty 3 ripping, sawing, tearing tool
10 ~ heavy-duty 1 assymetrical or unilateral cutting tool
11 — stone saw
12 - bifacial cutting tool used on hard material
13 - lateral scraper used on soft material
14 - heavy duty chopping, pounding tool
15 - generalized, patterned bifacial cutting tools
16 — transverse scraper used on abrasive material
17 - transverse scrapers used on hard material
18 ~ denticulated flake tool
19 ~ slotting, grooving tool (beaked)
20 ~ generalized transverse scraping tool
21 ~ core
22 ~ utilized flake used to saw or slice hard material
23 - utilized flake used on variable material
24 ~ whetstone
25 ~ combination core-punch/wedge/chisel
26 - punch/wedge/chisel
27 - steep-edged, heavy-duty scraping/adzing tool
28 - bipolar hammer or anvil
29 - hammerstone or pounder
30 ~ graving, incising tool
31 - tested raw material
32 — heavy woodworking tool
41 - pounding/grinding tool
42 ~ edge-ground saw (not used on stone)
43 - gunflint
44 - bifacial tools of generalized or unknown specific function
45 - spokeshave
46 - large core-tool of uncertain function
47 - nonutilitarian item of uncertain specific function
54 ~ generalized flake tool
55 ~ digging tool
56 - practice pieces and miscellaneous chipped stone tools
Variable 11: other functional class (as above, except 00 = inapplicable)
Variable 12: functional class relationship
0 ~ not applicable (no "other functional class" recorded)
1 ~ recycled/sequent
2 - multifunctional not recycled
9 ~ indeterminate
Variable 13: Haft characteristics :
0 ~ not applicable (apparently unhafted)
1 -- basally halted
[values 2 - 6 for laterally hafted items]
2 ~ single notch
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3 - opposite notches
4 — partial grooves
5 - complete grooves
6 - other
9 ~ hafting uncertain
Variable 14: proportion of cortex on items surface (after Phagan n.d.):
0 - not applicable (no cortex)
1 ~ 1 - 25%
2 - 26 - 50%
3-51-75%
4 - > 76%
Variable 15: comments.

Table C.2. Functional class codes and definitions used in the 1988-1989 Bandelier Archaeological
Excavation Project
Code

Definition

01

Projectile point Projectiles are identified on the basis of morphology and technology.
Projectiles have lateral edges which converge distally to a point and have hafting modification.
Use-wear is usually not present and a lack of wear indicative of cutting tool use is critical in
distinguishing hafted cutting tools from projectiles, especially for larger tools. Technology is
small, thin , patterned, pressure flaked small bifaccs made on flake blanks or patterned large
percussion and pressure flaked bifacial tools. Impact fractures are the most diagnostic usewear, but these are usually not present. Some specimens have light smoothing, blunting, or
striations which diminish in intensity from the distal to the proximal end of the artifact (Ahler
1975:247).

02

Perforator. Morphological and technological elements are used to define this class. Two
technological forms exist: (1) small, thin, patterned, bifacially pressure flaked tools made on
flake blanks and (2) asymmetrical and unpattemed tools made on flake blanks. These tools
have working elements formed by the acutely angled intersection of two flake margins. Usewear includes smoothing, blunting, and rounding of varying intensities. Tools used in both
perforating (punching) and boring (drilling) tasks are included here (Ahler 1975:336-339).

08

Expedient, general purpose cutting tool. Technology and morphology define this functional
class. These are unpattemed small to medium-sized tools with sinuous and jagged edges,
amorphous outlines, and thick cross-sections. These tools are manufactured by unpattemed,
often discontinuous, percussion retouch on pebbles, small tabular pieces, or thick flakes.
Use-wear is usually absent to light intensity indicating short-term utilization. When use-wear
does occur it is most often smoothing or blunting associated with rounded edge cross
sections. These expedient implements were probably used for a variety of cutting or
shredding tasks (Ahler 1975:365-366).

19

Slotting, grooving tool fbeakl. Class definition is based on technology and morphology.
These are flake tools with two steeply beveled and unifacially flaked edges that intersect at an
acute angle to form a working element with a strongly plano-convex transverse cross-section.
Some of these tools were hafted while others were most likely hand-held. Use-wear
generally consists of light smoothing, blunting, or step flaking. Working edge cross-sections
are rounded or stepped. These tools are inferred to have been used to cut linear grooves or
slots in wood or bone during manufacture of tools from those materials (Ahler 1975:343348).
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21

Core. This class is defined solely on the basis of morphology and technology. These tools
are produced by both hard and soft hammer nonbipolar percussion as well as bipolar
percussion. Cores do not have working edges, usually do not possess a positive flake ventral
surface (except in rare cases where an shot through flake makes up a major portion of the
original core or thick flakes were used as cores), and exhibit at least one relatively large
negative flake scar or more than four smaller negative flake scars. These tools are the nuclear
remnants of pieces of stone that were exclusively used as the source of flake blanks. These
flake blanks were either used without subsequent modification or were further modified into a
wide variety of patterned and unpattemed tool forms (Ahlcr 1975:506-508).

22

Utilized flake used to saw or slice hard material. This class is defined of the basis of
technology, morphology, and use-wear. These are unpattemed flake tools with use-wear
consisting of irregular flaking in a generally unpattemed manner along an unretouched flake
margin. The only modification of working edges on these tools is by use. Other types of
wear, e.g., step flaking, smoothing, blunting, or rounding, occur in various combinations
with irregular flaking. These tools were used to saw or cut relatively hard materials such as
wood and bone and were probably used for relatively short periods of time. Flakes with
postdepositional edge alterations or with randomly placed handling or "bag" wear may
sometimes be erroneously placed into this class (Ahler 1975:354-355).

23

Retouched or utilized flake used on variable material. Class inclusion is based on technology
and morphology without direct consideration of use-wear, resulting in a class with
considerable heterogeneity with regard to specific function. All flakes with regular and
continuous, nondenticulated, unifacially or bifacially marginally modified edges are placed in
this class. Use-wear is usually light and consists predominantly of various combinations of
rounding, smoothing, and blunting. These tools are hypothesized to have served in a variety
of cutting, slicing, sawing, and scraping operations involving an equal variety of worked
materials (Ahler 1975:357-363).

26

Punch/wedge/chisel. This class is defined on the basis of technology and use-wear. These
tools usually retain evidence of original manufacture by some nonbipolar technique (e.g.,
freehand flakes, bifaces, flake tools, end scrapers) and subsequent alteration by bipolar
percussion. The edge crushing and flaking from bipolar percussion is use-wear. These tools
are inferred to be punches, wedges, or chisels used in bone, antler, or woodworking. These
have only small negative flake scars indicating that they did not serve in the production of
flake blanks and therefore should not be classified as cores (Ahler 1975:492-498).

32

Heavy woodworking tool. This class includes hafted chipped stone implements that have
woricing edges formed by the acutely angled intersection of opposing faces (celts and axes).
Flaking wear occurs occasionally (Root and VanNest 1985:76).

37

Simple burnishing/smoothing tool. These tools are pebbles or cobbles of a size suitable for
being hand-held during use that have at least one convex surface or margin with smoothing
wear and striations. These tools are inferred to have been rubbed against relatively soft
materials, such as hides or unfired pottery (Root and VanNest 1985:77).

44

Bifacial tools of generalized or unknown specific function. This class consists of bifacial
tools of large, thin, patterned technology which may have been either projectiles or cutting
tools but which are indeterminate as to specific function due to fracture or incomplete
manufacture. Virtually all unfinished tools of large, thin bifacial technology are placed in this
class because it is not possible to determine the intended form and function of the implements
(Root and VanNest 1985:78).

45

Spokeshave. Qass inclusion is based on working edge morphology. These tools are flakes
or thin, tabular pieces of raw material that have a unifacially retouched, concave modified
edge. Use-wear is not definitive and is often absent on these tools, suggesting short-term and
expedient use. When use-wear does occur it is usually step flaking and blunting. These
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implements are inferred to have been used to scrape shafts or other dowel-shaped objects
(Root and VanNest 1985:78).
54

Generalized flake tool. This class consists of unmodified flake blanks which are suitable for
further reduction into tools of many possible forms and functions. Class inclusion is often
based in part on a context of discovery suggesting storage of the flake for use at a later time
(e.g., in caches). Wear is often randomly or uniformly occurring on all parts of the tool,
indicating edge damage from handling or transport (Root and VanNest 1985:80).

Note: All references to microscopic wear patterns and wear types are based on observations with low
magnification, stereoscopic light microscope equipment. See Ahler (1979) for complete
definitions of wear types, intensities, and other wear-related variables.

Table C.3. Flaked lithic tool morpho-use codes and definitions used in the 1988-1989 Bandelier
Archaeological Excavation Project (all definitions are from Phagan and Hruby 1984).
Code

Definition

02

Utilized Flakes. These are flakes modified only by use that functioned in a wide range of
tasks. Striations and rounding of flake edges are assumed to be from use and not postdepositional damage. Distinction between use and retouch scars is often not obvious. There
is some degree of uncertainty in class definition, analytical application, and interpretation.

03

Unused Cores. Cores are pieces from which usable flakes or blades are struck, but
themselves were not intended primarily for use as tools. Cores are distinguished from thick
bifaces by the lack of a distinctly flattened cross-section and the presence of an irregular edge
around at least a portion of the margin of the tool.

04

Used Cores. This class includes cores that were used, usually as hammerstones. These tools
display crushed and battered edges and comers

10

Unifaces. too Fragmentary to Determine Orientation. These are tools with distinctly flattened
cross-sections which have a working edge prepared by unifacial flaking. These tools are too
fragmentary to be placed in one of the more specific unifacial tool classes.

13

Thick Side-Worked Unifaces. These are unifaces with width to thickness ratios of less than
3:1 and with unifacial flaking only on lateral edges.

14

Thick Multiple Edge-Worked Unifaces. These are unifaces with width to thickness ratios of
less than 3:1 and with unifacial flaking on lateral and proximal or distal ends.

20

Thin End-Worked Unifaces. These are unifacially flaked tools with width to thickness ratios
greater than 3:1 with flaking only on distal or proximal ends.

21

Thin Side-Worked Unifaces. These unifacial tools have width to thickness ratios of greater
than 3:1 and are retouched only on lateral margins.

22

Thin Multiple Edge-Worked Unifaces. These are unifaces with width to thickness ratios of
greater than 3:1 and have unifacial flaking on lateral and proximal or distal ends.

30

Notches. Worked Deeply. Concave Edge (Spokeshave). These tools have one or more
distinctly concave working edges produced on flakes or other tools. The concavity must be
produced by retouch. Utilized concave edges are coded as utilized flakes.

33

Gravers. Beaks, and Perforators. All thin tools with a point or projection which was
produced on a tool margin are placed in this class. Gravers have short, delicate projections.
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Perforators have longer, symmetrical projections. Beaks are asymmetrical or hooked
projections.
35

Flaked Axes. These tools may have hafting notches produced by flaking, pecking, and
grinding. Working edges were produced by unifacial or bifacial flaking.

40

Bifaces. Too Fragmentary to Determine Orientation. Bifacial tools have working edges
produced by bifacial flaking and that have distinctly flattened cross-sections. Flattened crosssections may be produced by flaking or selection of thin pieces of raw material. Tools in this
class are too fragmentary to determine whether they were thick or thin, as defined below.

42

Thick Bifaces. Partially Worked Circumference. These bifaces have a width to thickness ratio
of less than 3:1 and were only partially shaped by bifacial flaking.

43

Thick Bifaces. Completely Worked Circumference. These bifaces have width to thickness
ratios of less than 3:1 and have margins that were completely shaped by bifacial flaking.

50

Thin Bifaces without Obvious Haft Elements with Partially Worked Circumference. These
bifaces have width to thickness ratios of less than 3:1 and have margins that were partially
shaped by bifacial flaking. They do not have haft elements such as stems, notches.
Unnotched projectile points are not included in this class.

51

Thin Bifaces with Haft Elements and Partially Worked Circumferences. Other than Projectile
Points. These thin bifaces have margins only partially formed by bifacial flaking, but do have
prepared hafting elements such as stems or notches.

52

Thin Bifaces with Completely Worked Circumferences, without Haft Elements. These thin
bifaces have margins completely bifacially flaked but do not have a prepared haft element.

60

Projectile Point. Triangular, without Notches. Projectile points are distinguished from hafted
bifaces on the basis of size, given the assumption that Anasazi projectiles were arrow tips.
These are symmetrical, pointed bifaces that are unnotched and unstemmed.

82

Projectile Point. Side-Notched. Long Base. These arrow points are roughly equivalent to the
side-notched points defined by Hayes and Lancaster (1975:144-145, Figure 178c).

99

Projectile Points. Fragmentary. These are arrow points that are too fragmentary to reliably
place in other defined arrow point categories.
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APPENDIX D
Bandelier Archaeological Excavation Project
Nonflaked Lithic Tool Analysis (NFLT)
Table D.l. Nonflaked Lithic Analysis System, Bandelier Archaeological Excavation Project.
Variable 1: Lafs (Site.FS). Alpha 10, Mandatory.
Variable 2: Raw materials (after Phagan n.d., and as for FLD). Alpha 20, Mandatory.
00
indeterminate
01
indeterminate probably nonlocal
10
igneous not further specified
11
basalt, andesite
12
diorite, gabro
13
rhyolite
14
granite
15
granodiorite
16
tuff
17
pumice
18
porphyry
19
felsite
20
obsidian not further specified
21
obsidian, probably Polvadera
22
obsidian, Jemez opaque
25
vesicular basalt
26
welded tuff
30
sedimentary not further specified
31
sandstone
32
siltstone/mudstone
33
shale/clay stone
34
graywacke
35
conglomerate
36
limestone
40
silicates not further spcci ficd
41
quartz (crystal)
42
agate, chalcedony
43
opal
44
silicified sandstone/siltstone (orthoquartzite)
45
silicified wood
46
quartz
50
chert not further specified
51
chert probably nonlocal
52
Pedemal chert
53
atypical Pedemal chert
55
chert, probably local
56
jasper
60
metamorphic not further specified
61
meta/quartzite
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62
63
70
71
90
91
92
93

slate/hornfels
talc/soapstone
schist
metabasalt
mineral not further specified
turquoise
hematite
soil salts

Variable 3: Weight (g). Integer, mandatory.
Variable 4: Morpho-use category (After Phagan& Hruby 1984). Alpha 20, mandatory.
00

indeterminate, fragmentary

[01 -19 = miscellaneous forms]
[flat, curved surface is in reference to "use" surface]
01
questionable, or minimally altered item
02
generalized NFLT: fragmentary or NFS below
03
polished/polishing stone, flat surfaced
04
polished polishing stone, curved surfaced
05
abrading/grinding stone, flat surfaced
07
abrading/grinding stone, grooved
09
shaped stone slab
12
anvil stone
14
palatte
15
mortar
16
pestle
17
lapstone
[20 - 29 = hammerstones and unhafted percussors]
20
21
22
23
26

hammerstone, fragmentary
hammerstone, NFS (unspecified pounding stone); minimally used
hammerstone, unmodified cobble; more extensively used
hammerstone, shaped by flaking
pitted pounding stone

[30 - 49 = manos]
30
31
32
33
34
35
40
41
42
43
44
45
46
47

mano, or grinding stone, fragmentary
mano, NFS below
one-handed mano, fragmentary
one-handed mano,simple use surface, one side
one-handed mano, two simple use surfaces, opposite sides
one-handed mano one or more complex use surfaces
two-handed mano, fragmentary
two-handed mano, single use surface (trough metate)
two-handed mano, single use surface, withfingertgrip(s)(trough metate)
two-handed mano two use surfaces, opposite sides, (trough metate)
two-handed mano, two use surfaces withfingergrip(s)(trough metate)
two-handed mano, one or more complex use surfaces simple (slab metate)
two handed mano, one simple use surface (slab metate)
two-handed mano, two simple use surfaces (slab metate)
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[50 - 69 = metates]
50
51
52
53
54
55
56
57
58
59
60
65

metate, fragmentary
metate, NFS below
trough metate, fragmentary
trough metate, both ends open
trough metate, both ends closed
trough metate, both ends closed, with prepared shelf
trough metate, one end closed
trough metate, one end closed, with prepared shelf
trough metate, multiple use surfaces
trough metate, one end open (including one end open, one end closed)
slab metate
basin metate

[70 - 79 = axes, mauls, or hafted percussors]
70
71
73
74
75

maul, notched
maul, grooved
axe, notched
axe,grooved
axe, other

79

nottched or grooved haftable item, NFS

[80's = unassigned]
[90 - 99 = ornaments]
90
91
92
93
94
95
96
97

ornament, fragmentary
ornament, NFS below
shaped object, geometric
shaped object, effigy
bead, drilled
pendant, grooved or drilled
pipe
petroglyph

Variable 5: Blank type (natural form selected for use or modification; afterPhagan & Hruby 1984).
Alpha 20, mandatory,
[01 - 09 = items without a distinctly flattened cross section, or highly irregular. Flattened cross section
refers to the whole item; it can be curved and still have a flattened cross section]
01
02
03
04
05
06
07

cobble, unmodified
cobble, modified by flaking, battering, or pecking (vertical)
cobble, modified by grinding (horizontal)
cobble, modified by combination of 02, 03
core, shaped by flaking, modified by battering or pecking
core, shaped by flaking, modified by grinding
core, shaped by flaking, modified by 05, 06

[10 - 39 = items with a distinctly flattened cross section]
10
11
12
13

cobble, unmodified
cobble, modified by flaking, battering, pecking (vertical)
cobble, modified by grinding (horizontal)
cobble, modified by 11, 12
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14
19
20
21
23
23
24
25
26
27
28
30
31

cobble, NFS
slab, NFS, and fragmentary
thick slab, unmodified (> 10 cm)
thin slab, unmodified (5-10cm)
very thin slab, unmodified (<5 cm)
thick slab shaped by flaking, battering, pecking or grinding
thin slab, shaped by flaking, battering, pecking or grinding
very thin slab, shaped by flaking, battering, pecking or grinding
thick slab, well shaped, including grinding
thin slab, well shaped, including grinding
very thin slab, well shaped, including grinding
item completely modified by flaking, battering, pecking
item completely modified, including grinding or polishing

Variable 6: Item condition (after Phaga & Hruby 1984). Alpha20, mandatory.
0
indterminate
1
broken, tool form unidentifiable
2
broken, tool form identifiable
3
complete or nearly complete
Variable 7: Production stage evaluation (after Phagan & Hruby 1984). Alpha 20, mandatory
0
indeterminate
1
naL form, utilized w/o modification
2
altered or modified item; less than 50%
3
well shaped item;>50%
4
stylized item; ornament, effigy
Variable 8: Use phase (after Root & VanNest 1985:82). Alpha 20, mandatory
0
indeterminant
1
unfinished (blanks, preforms; potentially usable
2
broken/rejected during manufacture
3
complete, finished,unexhausted tools
4
broken during use, resharpened, or recycled or complete but exhausted
For variables 9 - 1 1 , code only those dimensions that are inferred as complete or nearly complete:
Variable 9: Length (mm). Integer.
Variable 10: Width (mm). Integer.
Variable 11: Thickness (mm). Integer.
Variable 12: Haft characteristics (as for FLT). Alpha 20, mandatory.
0
not applicable (apparently unhafted)
1
basally hafted
[values 2 - 6 for laterally hafted items]
2
single notch
3
opposit notches
4
partial grooves
5
complete grooves
6
other
9
halting uncertain
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Variable 13: Pecking (modified from Phagan & Hruby 1984). Alpha 20, mandatory.
0
indeterminant (cultural/natural distinction uncertain)
1
none
2
present but production/use distinction impossible
3
present through production
4
present through use
5
prsent through maintenance or resurfacing
6
present through production, use, & maintenance
7
present through production & maintenance
Variable 14: Crushing, battering.(values as for Variable 13) Alpha 20, mandatory.
Variable 15: Flaking (values as for Variable 13). Alpha 20, mandatory.
Variable 16: Polish (values as for Variable 13). Alpha 20, mandatory.
Variable 17: Light striation, smoothing (values as for Variable 13). Alpha 20, mandatory.
Variable 18: Heavy striation, grinding (values as for Variablr 13). Alpha 20, mandatory.
Variable 19: Comments. Text. Note photo opp; PL number, etc.

Table D.2. Nonflaked lithic tool morpho-use codes and definitions used in the 1988-1989 Bandelier
Archaeological Project (all definitions are from Phagan and Hruby 1984).
Code

Definition

01

Questionable or Minimally Altered Item. These are objects for which it is not possible to
determine if the minimal modification present is of cultural or noncultural origin. Cobbles with
only slight striations or pecking are often placed in this category

02

Generalized Nonflaked Lithic Tools (NFLT). These are definitely artifacts, but are too
fragmentary to place in a more specific category.

03

Polished/Polishing Stones. Flat-Surfaced. These are pebbles with polish on one or more flat
surfaces.

04

Polished/Polishing Stones. Curved Surface. These are pebbles with polish on one or more
curved surfaces. These stones are often interpreted as ceramic polishing stones.

05

Abrading/Grinding Stones. Flat-Surface. These are usually hand-sized or slightly larger
artifacts that have abrasive wear on a flat surface. They often are modified only through use.

06

Abrading/Grinding Stones. Curved-Surface. These are similar to morpho-use category 05, but
have a curved working surface.
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07

Grooved Abrading/Grinding Stones. These are similar in size and shape to morpho-use
category 05, but have U- or V-shaped linear grooves on the working surface. This category
includes shaft-smoothers and "awl sharpeners."

09

Shaped Stone Slabs. Specimens from the Dolores Project vary from a few centimeters to over 1
m in length and from small circles to largerectangles.They are shaped" by marginal flaking and
are oftenrelativelythin, tabular pieces. Possible functions include pot lids, pit covers, doors,
and air deflectors. Some have use-wear on their surfaces. Although these have been shaped
only byflaking,following traditional Southwestern archaeological artifact classifications, they
are called nonflaked stone tools.

14

Palette. This class includes any pigment holder. These range from elaborately shaped artifacts
to small,flatminimally shaped slabs with pigment adhering to one side.

15

Mortars These are large slabs or cobbles with arelativelysmall, but deep depression. Usewear traces are primarily in the form of medium to heavy vertical application of force.

22

Hammerstones. Unmodified Cobbles. Extensively Used. These are usually made of tough
river pebbles and cobbles with clear evidence of medium to heavy vertical force application.
Crushing and battering are usually concentrated at the ends of the tools or on projections.

34

One-Handed Manos. Two Simple Use Surfaces. Opposite Sides. These are slightly flattened,
hand-sized cobbles that were modified primarily through use. These have two working
surfaces, one on each of theflattenedcobble surfaces. These are seed orfiberprocessing tools
used with basin metates.

35

One-Hand Manos. One or More Complex Use Surfaces. These are similar to morpho-use class
34, but have at least one side that has two distinct facets separated by a distinct ridge.

47

Two-Handed Mano. Two Simple Use Surfaces (Slab Metate). These are larger than onehanded manos and were intended to be gripped with both hands. They are specialized com
grinding implements used with slab metates. They are extensively shaped byflakingor
battering into long, narrow forms. These have two working surfaces, one on each flattened
side of the mano.

60

Slab Metate. These were shaped byflakingand battering and were held in place by mortar,
frequently in a bin of upright slabs. The use surface covers all of the upper side of the tool
which is slightly concave along the longitudinal axis of metate.

75

Axes. Three-Quarter Grooved or Tri-Notched. These are hafted tools with a bit produced by
pecking, grinding, and/or polishing. They are often manufactured from igneous stones. Bits
may haveflakingdamage that wasrepairedby grinding or polishing. Axes were often used
against stone until the bits becamerounded;the tool was then used as a maul.

91

Ornament. Not Further Specified (NFS'). These are shaped objects, usually of nonlocal or
colorful materials. They are ornaments, but apparently are not geometrically shaped pieces,
effigies, beads, or pendants.

95

Pendant. Grooved or Drilled. These are ornaments that were drilled or grooved for suspension,
but are larger than beads.
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