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PREFACE
This report describes the third of four seasons of excavations at Bandelier National
Monument, guided by a cooperative agreement
(#CA 7029-0-0003) between NPS (National
Park Service) and WSU (Washington State
University). Relatively long-term research
such as this would be impossible without the
sustained, disciplined interest of several granting organizations. The Friends of Bandelier,
the Southwest Parks and Monuments Association, the L. J. and Mary C. Skaggs Foundation (through the National Parks Foundation), and the National Science Foundation
(BNS 8906748) made the 1990 season
possible, as they did the 1989 season. Our
deepest thanks to all. This work was carried
out under ARPA permit 90-BAND-l.
Both the 1989 season and the 1990 were
structured as WSU field schools. Field supervisory personnel included Angela Linse
(graduate student at the University of Washington), Mike Reilly and Matt Root (both were
then WSU graduate students; Root is now a
Research Associate at WSU) and Josh Piker.
Michele Gray (graduate student at the University of Virginia) continued to oversee the
analysis of ceramic materials, assisted by Dave
Albaugh, a WSU senior whose participation was
facilitated by a Research Experiences for
Undergraduates award through the National
Science Foundation as an amendment to BNS
8906748. Doug Harro (graduate student,
WSU) assisted in the analysis of the lithic
materials under the guidance of Root. Nick
Trierweiler and Meredith Matthews continued
to collaborate for the analysis and reporting of
floral and faunal materials. In the field lab,
data entry and supervision of lab flow were
undertaken by Linda Switzer, graduate student
at WSU; Everett Nelson returned as camp cook
and manager. Back in Pullman, Jean Schoppe
once again assisted in data entry chores. All
drafting in this volume is by Sarah Moore of
Pullman.

Over this past year, as in the first two years
of this project, we have continued to benefit
from the interest of the Park Service in this
work. Robert P. Powers and Janet Orcutt of the
NPS Southwest regional office's Bandelier
Survey Project have been close collaborators
and sympathetic colleagues. Other members
of the regional office staff who provided assistance were John Cook (Regional Director),
Robert Belous (Special Assistant to the Regional Director), Ron Ice (Regional Archeologist), Peter McKenna, Judith Miles, Virginia Robicheau and Tom Windes. Within
Bandelier National Monument, the support and
assistance of Roy Weaver (Superintendent), Bill
Sweetland (Park Archeologist), Craig Allen,
Pam Bumsted, Ed Greene, John Lissoway, Jim
Marmon, and Gary Roybal have been indispensable. Dan Wolfman of the Museum of
New Mexico's Laboratory of Anthropology
provided archaeomagnetic determinations
from samples collected by McKenna, Windes,
and Wolfman. We would also like to thank the
elders of Santo Domingo Pueblo for taking the
time to visit Burnt Mesa Pueblo.
Field school students are the hidden treasures of such projects and the high quality of
the participants, and their energy, made this
year's achievements possible. Thanks to Dave
Albaugh, Jennifer Alevy, Indre Antanaitis,
Susie Blakely, Sarah Cohen, Laurent Dubois,
Todd Folmer, Jennifer Hardin, Amy Keil, Jeff
Kelley, Suzanne Martin, Rebecca McKim,
Megan O'Rourke, Tara Reilly, Anne Saladino,
Matt Salzer, and Quincey Simmons for their
cheerful perseverance.
Many citizens of Los Alamos, White Rock,
and Santa Fe volunteered to help in the lab
with the never-ending but crucial chores of
washing, labeling, cataloguing, and packing artifacts. This effort was coordinated by Pam
Bumsted. For assistance in these areas we
thank Bob Alexander, Sara Brown, Steve

Brown, Colleen Bums, Sue Carpenter, Marjorie
Denton, Carol Drake, Mike Dussinger, Wally
Harbin, Geri Hodgkins, Brent Maynard, Susan
Mercer, Linda Prebyl, Kate Procknow, Margaret Salopek, Maybian Sloan, Sherry Smith,
Charles Sykes, and Douglas Thayer.
Correspondence with authors should be
directed as follows:
• Albaugh, Harm, Kohler, Reilly, and Root:
Department of Anthropology, Washington State University, Pullman, WA
99164-4910;

• Michele Gray: P.O. Box 9024, Department of Anthropology, University of
Virginia, Charlottesville, VA 22906;
• Angela Linse: Department of Anthropology, DH-05, University of Washington, Seattle, WA 98195;
• Meredith Matthews: San Juan College
CRM Program, 4601 College Blvd.,
Farmington, NM 87110; and
• Nicholas Trierweiler: 1106 Redbird Dr.,
Cedar Park, TX 78613.
—T. Kohler
M. Root
February 1992
Pullman
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1
INTRODUCTION
Timothy A. Kohler
The excavations reported in this volume
continue work begun in 1988 (Kohler, ed.,
1989) and in 1989 (Kohler, ed., 1990). The
purpose of these excavations is to examine a
model for the formation of villages on the
Pajarito Plateau in the late 13th century—an
aggregation that was permanent in the sense
that, although villages continue to be moved
after that time, the archaeological record seems
to indicate that there was no redispersion into
small hamlets in the 14th or 15th centuries.
This model is detailed elsewhere (Kohler
1989a; see also Orcutt et al. 1990; Powers
1988). The excavations complement a National
Park Service survey of a substantial portion of
Bandelier National Monument. The excavations are designed to provide information on
chronology, subsistence, and to a lesser extent,
exchange, architecture, and demography, that
is difficult or impossible to obtain through surface examination alone. Together, the two
projects will be used to update interpretative information at Bandelier, and our results may
help elucidate the process of aggregation in
other parts of the Southwest, which in many areas undergoes contemporaneous village formation.
The purpose of this report is to describe
the immediate results of the 1990 field and
analysis season, rather than to provide a synthetic summary of the project or an analysis of
the standing of the original model vis-a-vis the
accumulated data. It is our intent to publish a
final synthetic report devoted to the larger
tasks of summary and model testing in three to
four years.
In the 1990 season we concluded sampling
excavations at a site known as Burnt Mesa
Pueblo, or LA 60372, that is well suited for the

study of aggregation. Burnt Mesa Pueblo
consists of two areas: a linear roomblock (Area
2) inhabited in the mid-1200s, and a nearby
"plaza pueblo" or small village (Area 1) built
in the late 1200s and occupied into the early
1300s (Figure 1.1). Because location is held
constant, shifts in subsistence practices during
this period are attributable either to the actions
of climate change, to human impact on the local environment, or to changing subsistence
choices; each of these has been suggested as
important to the process of aggregation by one
researcher or another. As will be seen in chapters 3 and 4, the occupation of Burnt Mesa
Pueblo was complex enough that we cannot
expect to unravel all its intricacies with a smallscale sampling program. Nevertheless, we can
now date the occupation of the site fairly
precisely, and describe those aspects of everyday life that are most easily approached
through archaeology: the durable materials,
mostly of stone, ceramic, and bone, that were
used and discarded at the site, and the spaces
used for living and storage by the ancient occupants.
In the last half of our eight-week season a
portion of the field school crew, under the direction of Matthew Root assisted by Josh Piker,
moved south of Frijoles Canyon into the
Bandelier backcountry to complete a sampling
program at LA 3852 that was initiated in 1988
(Carlson and Kohler 1989; Figure 1.2). On the
basis of the ceramic materials recovered, the
occupation of this hamlet, christened Casa del
Rito in this report, appears to pre-date that of
Area 2 of Burnt Mesa Pueblo, although we
have been unable to obtain informative
absolute dates for its use as yet. Our excavations at LA 3852 (chapter 2) provide some
information about the earliest Anasazi

Figure 1.1. Composite map of 1988-1990 sampling at Burnt Mesa Pueblo. Area 1 (the northwest and central portions of
the site) is divided into four subareas; Area 2 (the southeastern portion of the site) is divided into two subareas.

— 2

occupation of the Pajarito Plateau, which was
not intensively occupied by agriculturalists
prior to about A.D. 1150.

Figure 1.3. Michele Gray (left), ceramic analyst, and
Angie Linse, crew chief, helped provide
continuity to laboratory and field work.

Figure 1.2. Excavations in progress at LA 3852, looking
east across Room 6 to the kiva.

The project organization and field procedures in 1990 were almost identical to those of
1989 (Kohler 1990a; Linse 1990) and we have
enjoyed considerable continuity of field and
laboratory personnel (Figure 1.3). With 17
field school students this year (versus 12 in
1989) we were able to complete more work
(Figure 1.4). Most of this labor was devoted to
Area 1 of Burnt Mesa Pueblo, where we completed the excavation of four rooms, sampled
the only kiva known for Area 1, and excavated
two additional 2 x 2 m units in the area surrounding the roomblock. Limited additional
excavations in Area 2 completed subfioor
investigations in Room 4 and added one 2 x 2
m unit to our sample from outside the roomblock. The sampling scheme at LA 60372 is
illustrated in Figure 1.1; Table 1.1 displays the
final sampling levels obtained at LA 60372
and LA 3852.
Laboratory methods this year were also
similar to those of previous years. A field
laboratory in a White Rock housing area trailer
received materials and provided space for
washing or otherwise cleaning artifacts. The lab
housed a ceramic analyst (Michele Gray), a
lithic analyst (Doug Harro), and a lab flow/data
entry person (Linda Switzer) as well as a

Figure 1.4. Susie Blakely (left) and Amy Keil, two of 17
field school students, at LA 60372.

Table 1.1. Sampling Proportions Achieved at LA 60372 and LA 3852; All Seasons Combined.

Site

60372

Area
1

2

3852

1
2
3 •
4

2
3

N
Description
(Population of Units)
Quadrangular roomblock = 65 rooms (= 45
groundfloor, = 20 upper)
plaza excluding kiva
31 2 x 2 m units
kiva in plaza
1 pitstructure

4
1
2
n/a
n/a
n/a
n/a

area outside roomblock
linear roomblock
external area
roomblock
courtyard
area outside roomblock
kiva in courtyard

Subarea
(Stratum)
1

931 2 x 2 m units
= 8 surface rooms
336 2 x 2 m units
8 surface rooms
35 2 x 2 m units
209 2 x 2 m units
1 pitstructure

n (Sample
of Units
Achieved)
4

Sampling
Proportion
Achieved
= .062

3
1

.097
.20 l a
.653 b
.009
= .375
.015
.281
.086
.014
.175 a
.675 b

8
3
5
2.25
3
3
1

including only the 2 x 2 m unit.
b
including all excavation in the kiva, some of which was unscreened.

Park Service employee (Pamela Bumsted) who
oversaw cataloging of materials into the NPS
system prior to their loan. At the suggestion of
Gray, a "stylistic analysis" routine was added
to the original ceramic analysis (now called the
"traditional type analysis") (see the Appendix
and chapter 6). Data collected on service wares
using this new protocol are accommodated by
a new file in the 4th Dimension database. We
also began to gather data on rim arc and radius
for all measurable sherds (for the current season, and retrospectively). Table 1.2 provides
summary statistics for the files now in the database.

We present the 1990 excavations here in
order of occupation. In chapter 2 we discuss
the Early Coalition period site of Casa del Rito,
and continue in chapter 3 with Area 2 of Burnt
Mesa Pueblo, which was occupied on the cusp
of the Early/Late Coalition transition. Summary descriptions of the excavations conclude
in chapter 4 with Area 1 of Burnt Mesa Pueblo,
a small Late Coalition village occupied into the
first years of the Early Classic period. The remaining six chapters present analyses of materials recovered during the 1990 season, and
summarize earlier analyses of materials on
these sites.

Table 1.2. Status of Computerized BAEP Database, May 1991.
File
Name
FS (Provenience)
Ceramics (Traditional Type)
Stylistic Analysis (Ceramics)
FLT (Flaked Stone Tools)
FLD (Debitage)
NFLT (Ground Stone Tools)
Macrobotanical
Fauna

nof
Records
769
6676
785
854
2917
880
619
532

n of
Items
769
96,941
785
854
12,305
880
n/a
532

— 4 —

Data Computerized
Through ...
1990 season
1990 season
some from each season
1990 season
1990 season
1990 season
1989 season
1989 season

2
CASA DEL R I T O ,

LA 3852

Matthew J. Root
INTRODUCTION
Casa del Rito, a small Coalition (A.D.
1200-1325) period hamlet, stands above
Lummis Canyon (called "Canyon del Rito"
by Bandelier [Bowman 1976]) in a cultural
landscape thickly populated with the material
traces of Anasazi habitation. The site is at an
elevation of 1980 m in the pifion-juniper zone
on the crest of a narrow mesa. Several hundred
meters west of the hamlet, the sheer walls of
Lummis Canyon mark the edge of the mesa.
Eastward, the mesa slopes steeply down to a
wide swale formed by an intermittent drainage.
This swale and several small areas between the
site and Lummis Canyon have thick, organicrich, pumice soils that would make productive
agricultural fields. Several hundred meters
downstream from the swale the drainage becomes deeply incised, eventually forming a
deep canyon, and good cropland is absent.
Rito de los Frijoles is the nearest permanent
source of water and is a rugged, several kilometer walk eastward. After heavy midsummer
rains, water stands in pools in the bottom of
Lummis Canyon and in the small canyon
downstream from the swale. During dry periods, hauling water would have required a
substantial effort. Alternatively, water catchment and storage devices might have been
used, although we found no archaeological
evidence for such a system.
This site contains two components. Based
on ceramic typology, the later component—a
one-room masonry structure—dates sometime
between A.D. 1400-1515. This room overlooks the swale and may have been a field
house (Carlson and Kohler 1989:15). We did
not investigate this component. The earlier
component, dating to the Coalition period, is
the subject of this chapter.

The Coalition component consists of eight
adjoining masonry rooms, a courtyard east of
the roomblock bordered by a low wall of
stones, and a circular, semisubterranean kiva
just inside the southern reaches of the courtyard wall. A scatter of broken stone and
ceramic artifacts surrounds the roomblock and
courtyard. The eight masonry rooms are
relatively large and were built such that the six
northern rooms are paired in a three room
(north-south) by two room (east-west) arrangement. The eastern tier of rooms borders
the courtyard and the western tier forms the
back of this small pueblo. The southern two
rooms are unpaired, are larger than the other
six, and abut the kiva (Figure 2.1). The northsouth alignment of the roomblock was probably dictated by the constraints of building on
the narrow north-south running mesa summit.
The courtyard wall, either by design or fortuity, has retarded erosion and trapped sediments creating an even, gently sloping surface
(and preserving deposits of artifacts in the
process). The site was selected for excavation
because the research design called for testing
an Early Coalition period occupation and
because the surface architecture was well preserved on this moderate-sized roomblock
(Kohler 1989a).
Surface work originally suggested that 10
rooms were present. Our 1990 excavations,
however, demonstrated that the areas marked as
Rooms 3 and 4 and as Rooms 7 and 8 in 1988
(Carlson and Kohler 1989:Figure 2.2) were
each single rooms. These spaces are now called
Room 4 and Room 7 (Figure 2.1). We also
relabeled Room 9 as Room 3. Room 10 was
tested in 1988 and we left it as originally numbered. Therefore, the surface structures are
numbered as Rooms 1 through 7 and Room
10.
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Figure 2.1. Map of Casa del Rito showing locations of architectural features and 1988 and 1990 excavations.

The remainder of this chapter presents a
description of the 1990 test excavations at Casa
del Rito and preliminary ideas about its occupational history. Included are descriptions of
natural and cultural stratigraphy, and architecture. I present information on stone and ceramic artifact assemblages as they relate to the
history of site use and abandonment, and possible dates of occupation. Additional analyses
of these artifacts, as well as discussions of prehistoric bone and plant remains, are found in
individual analytical chapters (chapters 5-9).
EXCAVATIONS
In 1988, four sampling strata were defined:
(1) the roomblock, (2) the courtyard, (3) the
artifact scatter north, east, and south of the
roomblock and courtyard (called the exterior
midden), and (4) the kiva (Figure 2.1). The
courtyard sampling stratum contains a population of 35 2 x 2 m units and the exterior
stratum contains a population of 209 2 x 2 m
units. Narrow strips of ground between the
courtyard wall and the kiva and Room 6, and
between the kiva and rooms 5 and 6 were not
included in the probability sample. The locations of excavations within each sampling
stratum were randomly selected. In 1988,
archaeologists excavated the north half of
Room 10, one 2 x 2 m test unit in the courtyard, and a 2 x 2 m test in the exterior midden
south of the roomblock and courtyard (Carlson and Kohler 1989).
In July of 1990, six people worked for
four weeks at Casa del Rito to complete the
probabilistic excavation program begun in
1988. The original sampling design called for
excavation of four rooms, three test units in the
courtyard, four 2 x 2 units in the exterior
midden, and at least one-half of the kiva. We
did not have time to complete the entire plan.
In 1990, we dug the remainder of Room 10, all
of Room 6, one-quarter of Room 4, about twothirds of the semisubterranean kiva, two 2 x 2
m units in the courtyard (for a total of three),
and two 2 x 2 m units in the exterior midden
(for a total of three) (Figure 2.1).
Our excavation techniques generally
followed those used in 1989 by the WSU
research team. Excavation was by physical

strata; we divided strata thicker than 10 cm into
arbitrary 10-cm levels. We screened most excavated sediments through four-per-inch mesh
screens (see below for exceptions). Excavators
removed all items recognized as bone, plant
remains, and stone and ceramic artifacts from
the screen for laboratory processing and analysis. We discarded pebbles and cobbles of
tuff and adobe. Vertical divisions made during
excavations are called "strata;" lithostratigraphic units mapped in profiles are called
"layers." All excavations outside of the kiva
and rooms were 2 x 2 m in horizontal extent.
In 1990, we separately measured the volume of
excavated sediments and the volume of masonry, which had not been the case in 1988. Linse
(1990:27-28) has provided a detailed overview
of project excavation techniques. The stratigraphic descriptions given in the following
sections employ standard designations for
genetic soil horizons (Soil Survey Staff 1987)
and standard terms for descriptions of color,
structure, consistence, and horizon boundaries
(Birkeland 1984:3-33, 353-361). In the following discussion, I use the standard distinction
between sediments and soils. Soils are a kind of
sediment formed by the in-place alteration of
surface and near-surface sediments by the effects of plant growth and weathering, usually
resulting in the formation of zones.
Excavations Outside the Courtyard and
Roomblock
We excavated one test unit (2 x 2 m unit
106S 124E) 12 m downslope and east of the
courtyard wall and a second (124S HOE)
about 12 m southeast of the kiva (Figure 2.1).
Both units were placed on the steep, east-facing
side of the mesa and exposed a thin veneer of
slope wash sediments overlying bedrock. Most
artifacts recovered from these units are probably not in their original archaeological context, but have eroded from upslope.
The test unit east of the courtyard (2 x 2 m
unit 106S 124E) exposed artifact-containing,
slope wash sediments that varied from 6 to 30
cm thick; a weak A soil horizon has developed
in these sediments (Table 2.1). Stratigraphy in
the unit southeast of the kiva (124S HOE) is
similar, but artifact-bearing, slope wash sediments are a maximum of 13 cm thick (Table
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Table 2.1. Sediment Descriptions, Volumes of Masonry, and Densities of Artifacts (in number per decaliter, or
number per 10 / bucket) from the Exterior Midden, LA 3852.

Layer
(Stratum)
106S 124E
I (Stratum 1)

Depth
(cm bs)

II (strata 2, 3)

5-30

ffl

30-?

124S HOE
I (Stratum 1)

0-8

II (Stratum 2)

8-16

m

16-?

0-5

Description (Munsell colors are moist.)

Wall Artifact
Fall Density
(m3) (n/10/)

Very dark brown (10YR 2/2) pebbly silt; massive; loose,
nonsticky and nonplastic; 1% juniper needles and bark; abrupt
smooth boundary. (4-9 cm thick) Al soil horizon.
Very dark brown (10YR 2/2) pebbly silt; weak very fine
granular structure; slightly hard, very friable, nonsticky and
nonplastic; abrupt wavy boundary. (8-25 cm thick), A2 soil
horizon, overlies bedrock over much of the exposure.
Dark brown (7.5YR 3/4) clay; moderate medium subangular
blocky structure; friable, sticky and plastic; abrupt irregular
boundary. 2Bt soil horizon present only in deep cracks in
bedrock.

0

4.28

0

3.50

0

0

Strong brown (7.5YR 4/6) pebbly sandy silt; massive; loose,
slightly sticky and nonplastic; abrupt smooth boundary. (4-9
cm thick), recent slope wash.
Very dark brown (10YR 2/2) pebbly sandy silt; weak fine
granular structure; friable, slightly sticky and slightly plastic;
abrupt smooth boundary. (0-9 cm thick) weakly developed A
soil horizon overlies bedrock over much of the exposure.
Strong brown (7.5YR4/6, 5/6) pebbly silty clay; strong very
fine to fine subangular blocky structure; firm, sticky and
plastic; many distinct clay cutans on faces of peds; abrupt
irregular boundary on bedrock. 2Bt soil horizon.

0

7.29

0

1.56

0

0

2.1). A well-developed Bt horizon is preserved
in a few low spots and cracks that extend into
bedrock in both units, but has eroded from the
rest of the slope. Excavation strata roughly
correspond to the mapped natural stratigraphic
layers. A similar relict Bt horizon is present at
Burnt Mesa Pueblo, where it may have been
mined and used for adobe (Linse 1990:3132). The development of the B soil horizon at
Casa del Rito is not associated with the presentday soil and is probably of considerable antiquity. No artifacts are present in this horizon.
We recovered a few stone and ceramic artifacts from these test units. Ceramics include
indented corrugated (ca. A.D. 1150-1350),
smeared-indented corrugated (ca. A.D. 12501400), White Mountain redware, Kwahe'e B/w
(ca. A.D. 1000-1225), and Santa Fe B/w (ca.
A.D. 1175-1300) along with two sherds of
corrugated (A.D. 1350-1450) utility ware

(pottery dates are from McKenna and Powers
1986:79-81). The corrugated sherds may be
related to the later fieldhouse component or
they may be fragments from vessels of earlier
utility wares that are misclassified because of
their small size.
Excavations in the Courtyard
A low wall made of a single course of tuff
boulders defines a courtyard east of the roomblock. The wall marks off an area of about 180
m2, the southern part of which is occupied by
the kiva. The wall has retained sediments within
the courtyard such that the ground surface
inside the courtyard is flush with the top of the
wall. Outside the courtyard, the ground surface
is near the bottom of the wall rocks. One of
our test excavations (98S 104E) was 0.9 m east
of Room 3 and was contiguous with the
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courtyard test dug in 1988 (98S 106E). We set
up the other courtyard test unit just northeast
of the kiva (106S 108E) (Figure 2.1).
The unit east of Room 3 (98S 104E) revealed slope wash sediments and a large quantity of roughly shaped tuff masonry blocks
from the adjacent room block. Excavations
also exposed a low, north-south running wall 2
m from the roomblock (Figure 2.1).
We mapped three layers in profile that approximately correspond to excavation strata
(Figure 2.2). Tuff masonry blocks were exposed on the modern surface and were encountered in varying densities until we reached
bedrock. The upper stratum is 1 to 4 cm thick
and was distinguished from Stratum 2 by its
loose consistence and large amount of partially
decomposed pine needles and grass. Strata 2
and 3 are similar to each other, but are distinguished by the development of a weak soil
structure in Stratum 2. The density of tuff masonry blocks also reaches a maximum in Stratum 2 (Table 2.2). Tree roots have disturbed
sediments of Strata 2 and 3. The designation
of these strata has soil stratigraphic, but not
necessarily depositional significance. We found
no evidence of a former courtyard surface, a
finding in concert with 1988 excavation results.
The wall was constructed of roughly
shaped tuff boulders. Sediments on either side
of the wall were indistinguishable, but we excavated those to the west as Stratum 3 and those
to the east as Stratum 4 (both are part of Layer
III). The rocks in the wall rested on bedrock.
The wall-builders used tuff pebbles and cobbles as chinking between bedrock and the wall
boulders. We found no mortar between the
rocks; any once present may well have disintegrated. A faint, discontinuous line of boulders is visible on the surface indicating that a
second, poorly preserved course of stones is
present. Thus, the wall was at least two courses
high; the top of the second course is about 40
cm above bedrock.
Construction of the wall directly on top of
bedrock and the presence of tuff masonry
blocks throughout the excavation, presumably
fallen from the wall of the roomblock, suggest

that the courtyard surface was close to bedrock
during Anasazi occupation. Thus, artifacts have
washed in from the roomblock or have eroded
from adobe mortar that is part of the roomblock wall fall.
The low wall runs an estimated 8 m
through the courtyard. A second north-south
running wall within the courtyard is 4 m long
and 3 m east of Room 10 (Figure 2.1). The
1988 courtyard excavation also exposed a
possible north-south running wall. The Anasazi
may have built these walls to keep the loose
sediment in front of the roomblock from eroding down the mesa. The bedrock surface is
irregular and would have presented an inhospitable area for exterior activities. The low
walls probably trapped sediments, creating
fairly level areas where bedrock was covered
by a thin layer of dirt.
Chance placed our other courtyard excavation unit (2 x 2 m unit 106S 108E) between the kiva and retaining wall. Here we
uncovered an alignment of rocks that may be
yet another wall, and exposed a stratum of
dark, hard sediments that may represent the
Anasazi-age courtyard surface. The possible
wall is a dispersed line of tuff cobbles and
boulders that runs across the unit from northeast to southwest, stretching between the courtyard wall and the kiva. These rocks were barely
exposed at the modern surface.
Excavation Stratum 1 consisted of a thin
layer of loose sandy silt with no evidence of
modification by soil-forming processes. This
was probably recently deposited slope wash.
After removal of Stratum 1, the line of tuff
rocks was distinct. We therefore excavated the
matrix on either side of the alignment as separate strata. Sediments northwest of the rock
line (Stratum 2) were distinctly darker than
those to the southeast (Stratum 3). Stratum 2
was loose, organically enriched sediment; this
was likely part of the underlying Stratum 4 that
had been disturbed. Sediments beneath Strata 2
and 3 were physically identical on both sides
of the rock line, but were dug as separate excavation strata (Stratum 4 to the northwest and
Stratum 5 to the southeast). These strata (labeled Layer III in the profile, Figure 2.3) are
finer-grained, darker, and of harder consistence than over- and underlying sediments.
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Table 2.2. Sediment Descriptions, Volumes of Masonry, and Densities of Artifacts from the Courtyard Test
Excavations.
Layer
(Stratum)
98S 104E
I
(Stratum 1)

n

Depth
(cm
bs)
0-3

3-22

(Stratum 2)

m

22-38

(Strata 3,4)
106S 108E
I
(Stratum 1)

0-3

n

3-11

(Stratum 3)
ffl
11-22
(Strata 2, 4, 5)
IV
(Stratum 6)

22-35

Description (Munsell colors are moist.)

Wall
Fall
(m3)

Artifact
Density
(n/10/)

Dark yellowish brown (10YR 3/4) sandy silt; massive; loose to
very friable, nonsticky and nonplastic; 1% grass and pine needles;
abrupt smooth boundary (1-4 cm thick)
Dark yellowish brown (10YR 4/4) pebbly silt; weak fine
subangular blocky structure; hard, firm, slightly sticky and
slightly plastic; clear smooth boundary. (16-20 cm thick) weakly
developed A soil horizon.
Dark yellowish brown (10YR 4/4) pebbly silt; massive; very
friable, slightly sticky and slightly plastic; abrupt irregular
boundary on bedrock. (12-36 cm thick)

0.03

4.13

0.49

2.96

0.15

2.20

Yellowish brown (10YR 5/4) sandy silt; massive; soft, very
friable, nonsticky and nonplastic; abrupt smooth boundary. (1-5
cm thick) recent slope wash.
Dark yellowish brown (10YR 4/4) sandy silt; weak fine granular
structure; very friable, nonsticky and nonplastic; clear smooth
boundary (4-9 cm thick)
Dark brown (10YR 3/3) clayey silt; weak fine granular structure;
slightly hard, very friable, sticky and slightly plastic; clear smooth
boundary. (5-16 cm thick)
Brown (10YR 4/3) sandy silt; weak fine granular structure; very
friable, slightly sticky and slightly plastic; abrupt irregular
boundary on bedrock. (4-16 cm thick)

0.0

10.50

0.01

4.00

0.15

3.34

0.0

2.81

To the northwest, this layer is higher than it is
to the southeast; the change in elevation roughly corresponds to the position of the rock line.
The build-up of organic matter in Stratum 4
may have been caused by surface stabilization
and soil formation or by addition of organic
garbage by the Anasazi. The rock alignment
rested on sediments at the bottom of Strata 4
and 5. Therefore, we excavated Stratum 6
across the entire unit; it rested unconformably
on bedrock.
The surface of Strata 4 and 5 (Layer III)
may represent the courtyard surface associated
with Anasazi occupation, although this is difficult to confirm. The rock line may be the
remnants of another retaining wall built to slow
surface erosion; this would account for the
difference in the elevation of the surface of
Layer III mapped across the excavation. Alternatively, the rock alignment may consist of

stones from the kiva wall that fell in a line and
trapped sediments after the Anasazi abandoned
the roomblock.
We recovered stone and ceramic artifacts
throughout the excavation. Pottery typology
provides little aid in reconstructing the history
of site formation. We recovered one Wingate
B/r sherd (ca. A.D. 1100-1200) and two corrugated utility sherds (A.D. 1350-1450) each
from strata 2 and 4. The only smeared-indented corrugated (A.D. 1250-1400) sherds
were from Stratum 6. From the unit as a whole,
indented corrugated sherds are the most common type recovered (n=147) with fewer
Kwahe'e B/w (n=12) and Santa Fe B/w (n=10);
these types occur in most strata The presence
of sherds of later types below earlier ones
suggests that either (1) the later smeared indented and corrugated sherds are misidentified because of their small, fragmentary
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Figure 2.2. South profile of 2 x 2 m unit 98S 104E.

Figure 2.3. South profile of 2 x 2 m unit 106S 108E.
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condition, (2) there has been substantial postdepositional mixing of sediments, or (3) the
date ranges of these pottery types are incorrect.
Excavations in the Roomblock
Room 10
Room 10 is in the northeast comer of the
roomblock, next to the courtyard. The room
interior is approximately 4.5 m (north-south)
by 2.1 m (east-west), with the long axis aligned
almost due magnetic north-south. In 1988, excavators dug the upper part of the fill within
Room 10 as one level, removing 30-50 cm of
sediment from along the west wall and 2-10
cm of sediment from along the east wall, thereby creating a fairly level excavation surface.
The northern 1.9 m of the room was then dug
in two levels, one consisting largely of wall fall
and one consisting primarily of rooffall, to the
hard-packed adobe floor (Surface 1) (Carlson
and Kohler 1989:19-20). In 1990, we excavated the southern 2.4 m of the room, leaving a
20-25 cm wide stratigraphic balk running eastwest through the middle. We excavated the
southern part of the room stratigraphically and
screened all of the matrix. We also removed the
floor and underlying sediments, exposing bedrock across the southern part of the room.
In 1990, we excavated four strata above the
floor and a fifth subfloor stratum. After excavators removed the top of the room fill in
1988, only a thin layer of Stratum 1 was left in
the east-central part of the room. This stratum
was a slightly hard pebbly silt containing tuff
masonry cobbles and boulders. Several of the
masonry blocks had blackened adobe plaster
on one surface. Stratum 2 was present at the
top of our excavations along the west and
south walls where it had been exposed in 1988.
This stratum was a loose pebbly silt containing
large amounts of tuff masonry and adobe.
Several masonry blocks retained a coating of
blackened plaster. We defined Stratum 3 by a
marked decrease in the density of masonry and
an increase in the density of adobe. Several
chunks of adobe retained impressions of
beams. A large (13.4 kg) shaped slab of
welded tuff, which angled through much of
Stratum 3, rested against the east wall. Excavators defined Stratum 4 by the virtual ab-

sence of tuff masonry and the preponderance
of adobe. Stratum 4 was a few centimeters
thick and was directly over the floor. At the
midroom balk, excavators measured Stratum 4
as 1 cm thick, but I could not see it in profile
and did not map it (Figure 2.4).
The floor (Surface 1) remained intact over
less than 10% of the southern part of the room
and was poorly preserved where it was present.
In the north, the floor was deteriorated, but still
fairly intact, excepting in the center of the
room. Carlson and Kohler (1989:20, Figure
2.5) inferred that this central area had been
disturbed, destroying any floor or features
once present. This disturbed area continued
into the south half of fhe room. Our 1990 investigations indicated that this disturbed area
was not a cultural feature, but part of a much
larger area where the floor had been almost
totally destroyed. Where preserved, the floor
was packed adobe about 1.5 cm thick. The
surface of bedrock is extremely irregular and
dips to the east. Where bedrock is highest, the
floor was built directly on it. In places where
bedrock was low, there was as much as 25 cm
of pebbly silt between bedrock and the floor.
We found a small patch of consolidated ash in
the northeast corner of our excavations just
above bedrock (we collected this as a bulk sediment sample), but observed no other traces of
a hearth. A ventilator shaft is in the east wall
and was the only feature in the room.
We excavated the pebbly silt below the
level of the floor as Stratum 5. We found slabs
of smoothed adobe in this stratum that were
probably from the floor; many of these were
vertically oriented. We also found adobe with
beam impressions and a few masonry blocks.
These observations suggest that sediments from
the roof, wall, floor, and original subfloor fill
were mixed within Stratum 5. In profile, I
could not distinguish these "subfloor" sediments from those directly over the floor. This
suggests that the collapse of the roof and wall
may have been partly responsible for the destruction of fhe floor, or that the floor was
destroyed before the room collapsed. Additionally, only a small piece of the floor was
preserved at the midroom profile. Thus, I
mapped Strata 3, 4, and 5 as Layer HI in profile (Figure 2.4). Descriptions of stratigraphic
layers, excavated volumes, and artifact densities
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LA 3852 Room 10
Midroom E-W profile

Figure 2.4. Midroom east-west profile, Room 10.

are presented in Table 2.3.
Ceramics from Room 10 suggest that the
floor and subfloor assemblage may be more
recent than the assemblage from the room fill
consisting of roof and wall fall. The only
specifically identified whitewares from fill
proveniences are Kwahe'e B/w (n=12) and
Santa Fe B/w (n=ll), which occur almost in
equal frequency. Of the identified utility wares,
indented corrugated is most frequent (n=95),
with substantially less smeared-indented corrugated (n=22) and corrugated (n=2). The frequencies of sherds recovered from floor and
subfloor proveniences contrast with those from

the fill above the floor. (I combined the subfloor and floor assemblages because the floor
was poorly preserved and the separation between the two proveniences was often arbitrary.) Santa Fe B/w (n=5) occurs more often
than Kwahe'e B/w (n=3); among the utility
wares, smeared-indented corrugated (n=ll)
occurs almost as frequently as indented corrugated (n=14) in the combined floor and
subfloor samples.
Although the assemblages are quite small,
later types are relatively more frequent in the
floor and subfloor assemblage. We often saw
sherds used as chinking in pieces of adobe
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Table 2.3. Sediment Descriptions, Volumes of Masonry, and Densities of ArtifactsfromRoom 10.
Layer
(Stratum)
I (Stratum 1)

Depth
(cm bs)
0-34?

II (Stratum 2)

347-61

IHa (Strata 3,
4)

61-85

Surface 1

85
85-98

DTD

(Stratum 5)

Description (Munsell colors are moist.)
Dark brown (10YR 3/3) pebbly silt; weak fine granular
structure; hard, very friable, slightly sticky and slightly
plastic; abrupt smooth boundary. (21-34 cm? thick)
Dark yellowish brown (10YR 3/4) pebbly clayey silt;
massive to weak fine granular structure; loose to soft, very
friable, sticky and slightly plastic; gradual wavy boundary.
(22^12 cm thick)
Brown (10YR 4/3) pebbly silt; massive; loose to soft, very
friable; slightly sticky and slightly plastic; many adobe
inclusions; boundary is estimated at the former location of
the floor. (5-29 cm thick)
Adobe floor.
Brown (10YR 4/3) pebbly silt; massive; loose to soft, very
friable; slightly sticky and slightly plastic; many adobe
inclusions; abrupt irregular boundary on bedrock. (0-16 cm
thick)

indicating that these are incorporated within
wall fall. The low densities of pottery in the
room suggest that a substantial portion of the
sherds may be chinking. This pottery would
date to room construction and thus would
introduce a conservative effect into the ceramic
assemblages from the fill. Pottery from the
floor and subfloor strata would have been
deposited at the time of room abandonment
(excepting sherds incorporated into the original subfloor construction fill) and would thus
postdate sherds from wall construction.
We plotted two artifacts at the level of the
floor; both are sherds and neither was in a
place where the floor was preserved (Figure
2.5). These sherds are described in Table 2.4,
along with the eight point-located artifacts
from 1988 excavations. We also recovered a
large stream-rolled quartzite cobble (2.9 kg)
that rested on bedrock in Stratum 5. This
artifact displays only minimal alteration
(smoothing through use); it may have been
part of the original subfloor fill or a floor
artifact that was displaced downward when the
floor was destroyed.
A rectangular hole in the east wall opens to
the courtyard and is the only feature in Room

Wall
Fall
(m3)
0.15
(partial)

Artifact
Density
(n/10/)
0.90
(partial)

0.78

0.76

0.22

0.89

0.01
0.02

0.84
1.46

10 (Figure 2.6). The opening is at the base of
the wall, and was apparently flush with the
floor before the floor was destroyed. It is 22 to
24 cm high, 20 cm wide at the base, and 22 cm
wide at the top. Two roughly shaped masonry
boulders form the sill. They are part of the
lowest masonry course and were part of the
original wall construction. A piece of tuff masonry forms the lintel; when exposed, it was
partially collapsed into the opening. It is likely
that this was a ventilator shaft, implying that a
hearth was once present in the room. The only
artifact in the feature was a basalt flake.
The exterior dimensions of this rectangular
room are 5.1 m (north-south) by 2.6 m (eastwest); the walls are 20-30 cm, or one course,
thick (Figure 2.5). The west wall, in the center
of the roomblock, stands 1.15 m high, the east
wall is 0.73 m high, the south wall is 1.03 m
high, and the north wall is 0.80 m high. The
east and west walls abut the south wall; wall
joining types were not recorded in 1988 for
the northern room corners. Wall masonry rests
directly on bedrock; no foundation preparation was present. The stones in the lowest
course tend to be the largest, although there is
considerable variation in masonry size and
shape. The masonry is roughly shaped and
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Figure 2.5. Room 10, Surface 1, showing the locations of point-located (PL) artifacts and room cross-section.
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Table 2.4. Floor Assemblage from Room 10, Surface 1, Casa del Rito.
PL#
1

Material Class
Ceramic

2

6
7

Nonflaked
Nonflaked
Nonflaked
Nonflaked
Nonflaked
Nonflaked

X
9
10

Ceramic
Ceramic
Ceramic

3
4

5

stone tool
stone tool
stone tool
stone tool
stone tool
stone tool

Description
Santa Fe B/w open bowl sherd, slipped interior, repair holes, fine sand
temper.
Abrading/grinding stone, welded tuff, broken, 0.37 kg.
One-hand mano, welded tuff, complete, 0.54 kg.
Shaped stone slab, welded tuff, broken, 0.45 kg.
Shaped stone slab, welded tuff, broken, 0.68 kg.
Shaped stone slab, welded tuff, broken, 1.48 kg.
Shaped stone slab, welded tuff, broken (may be from same artifact as PL
6), 0.13 kg.
Smeared-indented corrugated jar sherd with exterior sooting.
Body sherd, indented corrugated jar
Jar rim, Kwahe'e B/w

semi-coursed. Mortar between masonry
courses is 2-5 cm thick with abundant small,
irregular chinking. Masonry averages 30 cm x
14 cm; some boulders are set with their long
axes vertical. The exposed chinking averages
7 cm x 5 cm. Masons covered all interior walls
with a single layer of adobe plaster up to 5 cm
thick. A white band of secondary carbonates

coated the south wall 45 to 58 cm above bedrock. The plaster on the upper portion of the
west wall is blackened, probably from sooting.
We do not know the techniques of roof construction. We recovered a few small scraps of
wood, but none was large enough to provide
evidence for roof construction techniques or
for tree-ring dating. Adobe pieces with

Figure 2.6. East wall of Room 10 showing the ventilator shaft. Surface 1 has been excavated and bedrock is exposed.
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beam impressions suggest that builders used
beams 7 to 10 cm in diameter, at least in
contact with adobe.
Room 6
Room 6 is at the southern end of the roomblock; its eastern wall skirts the western arc of
the kiva wall. The interior of the room averages
3.6 m north-south by 3.15 m east west. The
eastern and western walls are aligned almost
along magnetic north; the southern wall angles
southward slightly from west to east (Figures
2.7, 2.8). We excavated the western part of the
room stratigraphically with screened artifact
recovery. We shoveled out the sediments in the
eastern part of the room without stratigraphic
control or screening to within a few centimeters
of the upper floor (we recorded two surfaces).
We recorded four natural stratigraphic
layers above the floors and a fifth below the
floors. Excavation strata approximately correspond with layers mapped in profile (Figure
2.9). The first stratum was loose pebbly silt that
formed a thin veneer over the room. We differentiated the second stratum from the first
primarily on the basis of its slightly hard
consistence. The third excavation stratum

differed from the second principally by a
return to loose consistence. The upper three
strata were marked by almost equal volumes of
masonry and finer-grained sediments. Stratum
3 also contained more adobe than Stratum 2,
some of which retained impressions from
beams. A dramatic decrease in the amount of
masonry (to about 10%) and an increase in
charcoal and adobe marked stratum 4 (Table
2.5). Boulder-size chunks of adobe with impressions of beams were common. In the
southwest corner of the room, Stratum 4 rested
on bedrock.
Below Stratum 4 we found two poorly
preserved floors, which remained intact in less
than 10% of the room. The upper floor (Surface 1) consisted of a 2-cm layer of hardpacked earth. This was apparently a use-compacted surface. We removed the packed earth
as one surface. We plotted 11 artifacts possibly
associated with this floor (Table 2.6). One was
on the floor; 10 were adjacent to, but at the
same elevation as, patches of preserved floor.
Most of these artifacts were fragmentary slabs
of welded tuff; several were vertically oriented
indicating that they either fell on to the surface
along with other debris or were postdepositionally displaced. The single object actually on

Table 2.5. Sediment Descriptions, Volumes of Masonry, and Densities of Artifacts from Room 6.
Layer
(Stratum)
I (Stratum 1

Depth
(cm
bs)
0-4

II (Stratum 2)

4-21

III (Stratum 3) 21-36

IV (Stratum
4)

36-55

Surface 1
V (Surface 2
and subfloor)

55
58-77

Wall
Fall
(m3)
0.21

Description (Munsell colors are moist)
Dark yellowish brown (10YR 4/4) pebbly sandy silt; massive;
loose, slightly sticky and nonplastic; clear smooth boundary.
(1-5 cm thick)
Dark yellowish brown (10YR 4/4) pebbly silt; weak fine
0.78
granular structure; slightly hard, friable, slightly sticky and
slightly plastic; clear smooth boundary. (11-20 cm thick)
Dark yellowish brown (10YYR 4/4) pebbly silt; massive; loose, 0.32
slightly sticky and slightly plastic; gradual smooth boundary.
(9-22 cm thick)
Dark yellowish brown (10YR 3/4) pebbly silt; massive; loose
0.09
to soft, very friable, slightly sticky and slightly plastic; abrupt
smooth boundary on surface 1. (10-26 cm thick)
0.01
Dark yellowish brown (10YR 4/5) pebbly sandy silt; massive;
0.24
loose, slightly sticky and nonplastic; abrupt wavy boundary on
bedrock
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Artifact
Density
(n/10/)
0.82

0.81

0.99

0.88

1.30
0.82

Figure 2.7. Room 6, Surfaces 1 and 2, showing the locations of point-located (PL) artifacts and room cross-section.
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excavated the room to bedrock, except in the
northwest quadrant where we only removed the
floors. Bedrock was generally between 10 and
15 cm below the lower floor, but low spots
were common and were as much as 38 cm
beneath the floor. One low spot was filled with
slabs of hard adobe; these were apparently
placed there as fill for floor construction. We
recovered two fragments of adobe that were
used to chink the space between bedrock and
the south wall. One of these is a fragment of
unbumed coping, presumably from a feature
on the site that was destroyed prior to the
construction of Room 6.
Figure 2.8. Room 6, foreground, and the kiva, background, with excavations nearing completion
(looking east).

the surface was a rodent bone. One plotted
obsidian flake was embedded in a piece of
adobe, surely indicating that it was used as
chinking and fell on to the surface after the
room was abandoned.
We uncovered a hard-packed adobe floor
just a few centimeters beneath the upper floor.
The lower floor was preserved directly beneath
the preserved portions of the upper surface
across most of the room, suggesting that both
floors were destroyed at the same time. We
found no artifacts resting on intact parts of the
lower floor, but we did plot two slabs of welded
tuff that were adjacent to it (Table 2.6). In the
southwestern comer of the room where bedrock is highest, the Anasazi laid the floor adobe directly on bedrock. Neither floor contained features, but given the poor preservation
any features once present would have probably
been destroyed.
The subfloor sediment was slightly darker
and had more cobbles than the sediment just
above the floor. Tuff masonry and large
chunks of adobe with impressions of beams
rested on and at the same level as the upper
floor (Figure 2.9). Adobe and masonry were
also scattered below the floors. Some of these
materials were used as subfloor fill, but some
may be roof and wall materials that fell into the
room after the floor was destroyed or fell on to
the floor, perhaps partially destroying it. We

Excavation Strata 1, 2, and 3 contained
large amounts of masonry and most of these
sediments originated from room walls. The
increase in adobe and presence of some of
adobe chunks with beam impressions indicates
that Stratum 3 also contained roof debris.
Stratum 4 probably was composed largely of
rooffall. Builders carried in the sediments
between bedrock and the floors to create a
level surface above the irregular bedrock. This
subfloor fill may have been mixed with some
debris from the roof and walls that fell on to
the floor when the room collapsed.
The ceramic collections from each stratum
display essentially the same proportions of
types. The Room 6 sample contains 153 sherds
of which only 88 were identified to a specific
type. Among specifically identified service
wares, Santa Fe B/w (n=15) is more common
than Kwahe'e B/w (n=l 1). One St. Johns B/r
sherd was also recovered. The specifically
identified utility wares are dominated by indented corrugated (n=52) with a few smearedindented corrugated (n=7) and corrugated
(n=2) sherds. The combined floor collections
contain only eight specifically identified sherds
precluding comparisons such as those done for
Room 10.
Nonflaked stone tools recovered with
stratigraphic provenience are all from Stratum
4 and below; most were associated with the
floors. The most common type of groundstone
artifacts from Room 6 are shaped slabs of
welded tuff. This stone occurs in abundance
several kilometers down Lummis Canyon,
where it forms an erosion-resistant canyon
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Figure 2.9. Midroom north-south profile, Room 6.

Table 2.6. Floor Assemblages from Room 6, Surfaces 1 and 2, Casa del Rito.
PL#

Material Class

Description

1
2
3
4
5
6
7
8

Ceramic
Nonhuman bone
Debitage
Nonflaked stone tool
Nonflaked stone tool
Debitage
Ceramic
Ceramic

9
10
11

Norrflaked stone tool
Ceramic
Flaked stone tool

Santa Fe B/w jar, fine sand temper
Rodent bone
Obsidian flake embedded in adobe
Shaped stone slab, welded tuff, complete, 2.75 kg.
Shaped stone slab, welded tuff, complete, 4.15 kg.
Other flake with cortex, basalt, size-class 1.
Santa Fe B/w bowl with inside slip, tuff/fine sand temper.
Smeared-indented corrugated jar, fine sand temper with coarse quartz
inclusions.
Shaped stone slab, welded tuff, broken, 4.50 kg.
Indented corrugated jar, fine sand temper with coarse quartz inclusions.
Side-notched arrow point, obsidian, complete.

Nonflaked stone tool
Nonflaked stone tool

Lapstone, welded tuff, broken, hematite residue, 1.96 kg.
Shaped stone slab, welded tuff, complete, 8.55 kg.

Surface 1

Surface 2

12
13

floor. Sixteen of the 18 slabs from Room 6 are
marginally shaped pieces a few centimeters
thick with little or no use-wear on their surfaces. The complete shaped slabs are large,
weighing between 2.7 and 13.2 kg with lengths
up to 49 cm. These slabs may have been work
platforms left on the floor when the room was
abandoned or they may have been left on the
roof and fell to the floor when the roof collapsed. The larger pieces may have been hatch
covers or other kinds of architectural elements.
One metate and one lapstone make up the rest
of the welded tuff artifacts.
Outside dimensions of the room are a
maximum of 3.81 m north-south and 4.22 m
east-west. The north and east walls are a single
stone wide in cross-section and from 16—25 cm
thick. The south and west walls have double
stone cross-sections without a core and range
from 35-40 cm thick. The highest standing
wall is the east one, which is 85 cm; the south
wall is the lowest at 56 cm. Builders prepared a
level surface over bedrock by filling low spots
with dirt and adobe. They placed wall masonry
on this leveled surface and used adobe mortar
to cement tuff blocks to bedrock where it was
exposed. Masons smoothed the interior surfaces of the wall. Adobe mortar is 2-4 cm
thick between stone courses and is abundantly

chinked with tuff pebbles. Plaster is poorly
preserved and absent from most of the walls.
The north wall preserved four regular
masonry courses above the floor. A 5-cm-thick
layer of wall plaster remains in the northeast
corner. The east wall is semi-coursed with
smaller stones used to compensate for the
downward sloping bedrock surface in the
southern half of the wall. The floor met the
wall halfway up the first masonry course, which
was made of boulders averaging 40 x 30 cm.
Three to five courses are preserved. The south
wall is semi-coursed with three to five courses
preserved. The west wall is semi-coursed with
five preserved courses; the masonry blocks in
the upper course tend to be the largest in the
wall. Plaster on the south and west walls is
poorly preserved. The south wall abuts the east
and west walls, the north wall abuts the west
wall, and the east wall abuts the north wall. The
west wall was apparently built first followed by
the north and east walls. Builders constructed
the south wall last. The west wall runs continuously between Rooms 5 and 6 indicating that
they were built at the same time. No evidence
of roof construction techniques remained.
Room 4
Prior to excavation, we thought there was a
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poorly preserved wall line running east-west
through the middle of what we now call Room
4 (in 1988 these spaces were labeled Rooms 3
and 4). We set out to dig the west half of Room
4 only to discover that the line of rocks was not
a wall, but rather wall fall. We had time enough
to dig only the southwest quadrant of the
room, which we did stratigraphically and with
screened recovery. Room 4 is at the "back" of
the pueblo (not adjacent to the courtyard) in
the southwest corner of the set of three paired
rooms. The interior of the room is 3.35 m
north-south by 2.40 m east-west and is almost
aligned with magnetic north.
We exposed two surfaces (the top of rooffall and the floor) and four sedimentary layers
in the room. Excavation strata correspond
closely to layers mapped in profile, except as
noted below (Figure 2.10, Table 2.7). The
upper stratum was a thin zone of loose pebbly
sandy silt. Masonry boulders and cobbles
protruded through this stratum, but we removed only a few as part of it. As in Rooms 6
and 10, the second stratum was primarily
distinguished by an increase in hardness; it was
a slightly hard pebbly sandy silt. The harder
consistence is probably a result of soil-forming
processes (such as wetting and drying) and
therefore Stratum 2 probably does not represent a discrete depositional unit. Stratum 2

was also marked by a large amount of masonry
boulders and cobbles. Stratum 3 was loose
pebbly sandy silt with masonry cobbles and
boulders and cobble-sized pieces of adobe.

LA 3852 Room 4
Midroom N-S Profile

Figure 2.10. Midroom north-south profile, Room 4.

Table 2.7. Sediment Descriptions, Masonry Volumes, and Densities of Artifacts from Room 4.
Layer
(Stratum)
I (Stratum 1)

Depth
(cm
bs)
0-3

II (Stratum 2)

3-22

III (Stratum 3) 22-71

IVa (Surface
1)

71-90

IVb (Surface
2)

90-97

Description (Munsell colors are moist)
Dark yellowish brown (10YR 3/4) pebbly sandy silt; massive;
loose, slightly sticky and nonplastic; abrupt smooth boundary. (27 cm thick)
Dark yellowish brown (10YR 4/4) pebbly sandy silt; weak fine
granular structure; soft to slightly hard, friable,slightly plastic and
nonplastic; clear smooth boundary. (19-21 cm thick)
Dark yellowish brown (10YR 4/4) pebbly sandy silt; massive;
loose, slightly plastic and slightly sticky; gradual smooth
boundary. (15-49 cm thick)
Dark yellowish brown (10YR 4/4) pebbly sandy silt; massive;
loose, slightly sticky and slightly plastic; common adobe; abrupt
and smooth boundary on surface 2. (19-41 cm thick)
Dark yellowish brown (10YR 4/4) pebbly sandy silt; massive;
loose, slightly sticky and slightly plastic; abrupt smooth boundary
on bedrock (3-9 cm thick)
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Wall
Fall
(m3)
0.02

Artifact
Density
(n/10/)
0.54

0.14

0.25

0.23

0.61

0.0

0.56

0.0

0.46

There was proportionately less masonry in
Stratum 3 than in Stratum 2. Excavators did
not note any beam impressions or sooting on
the adobe to suggest it was from the roof.
Based on the unit profile, however, it is likely
that some roof material along the south wall
was incorporated into excavation Stratum 3.
Strata 1-3 consist primarily of wall fall perhaps
with some additions of eolian sediments.

center of the room (the northeast comer of our
excavation) (Figure 2.11). The Anasazi placed
the floor directly on top of bedrock along the
south wall, but they built it on 19 cm of fill in
the center of the room. No features or plotted
artifacts were associated with the floor. Field
workers did not remove any masonry during
excavation of the floor and fill below it. We
mapped one masonry boulder in profile that
rested just a few centimeters above bedrock.

We found a human left second metatarsal
in the southwest corner of the room and the
articulating left third metatarsal 95 cm away at
the midroom profile at the bottom of Stratum
3. As advised by the Park Service, we left both
bones in place on small pedestals as we continued excavation; we backfilled the room
without further disturbance to the bones. In
profile the third metatarsal is mapped in Layer
IV. We did not see any evidence indicating that
these bones were placed in a pit or any other
kind of feature. It is likely, however, that a
burial is present in the unexcavated portion of
the room or in a nearby area of the site. The
isolated foot bones may have been scattered
from the rest of the body by animal scavengers
or by burrowing rodents.

Artifacts were scarce throughout the room.
A few Kwahe'e B/w (n=5), Santa Fe B/w (n=2),
indented corrugated (n=3), and smeared-indented corrugated (n=l) sherds make up the
specifically identified pottery. We recovered 21
sherds from the room quadrant. We found
only one nonflaked stone tool in the room; it
was from the fill below the floor and is a large
slab of welded tuff (703 g) probably used as a
lapstone. Because the floor was badly broken
up, this slab may well have been on the floor
prior to the collapse of the room.
Room 4 has maximum exterior dimensions
of 3.30 m north-south by 2.75 m east-west.
The west and south walls are a single stone
wide in cross-section and range from 18-22
cm thick. The west wall abuts the south wall.
The west wall of Room 4 is in line with the west
wall of Room 6, but is of a different construction type and is interrupted by the south wall
of Room 4 indicating different construction
episodes. The south wall is 78 cm high and the
west wall is 83 cm tall. The walls are semicoursed; six courses remain standing. The walls
were built directly on bedrock and are mortared into place with adobe. Stones in the lower
course are generally larger than those in upper
courses. Wall plaster is poorly preserved and,
where present, is 2 cm thick. Adobe mortar is
2-3 cm thick between masonry courses and is
chinked with tuff pebbles. The 4—5 cm thick
pieces of adobe with beam impressions that
formed a layer of rooffall provide limited evidence of roof construction. There is no evidence of room function.

We mapped Surface 1 beneath Stratum 3;
as defined during excavation it was fairly level
with the southwest corner 9 cm below the area
exposed in the northeastern comer of excavations. The surface consisted of highly fragmented hard-packed adobe that was 4-5 cm
thick. This adobe rested against the west and
south walls, but did not join with them. Pieces
of adobe with smoothed surfaces were mixed
with pieces bearing beam impressions. We
inferred that this was a layer of roof adobe with
a partially preserved roof surface. As mapped
in profile, the top of Layer IV corresponds
with this surface in the north part of the profile. The top of Layer IV slopes upward so that
at the south wall it is 30 cm above Surface 1 as
mapped in excavation. Layer IV may represent
several episodes of roof collapse with only the
lower and, hence, earlier episode discerned in
excavation. We did not observe blackening on
any of the adobe.

Summary of Excavations in the Roomblock

We uncovered a poorly preserved floor of
hard-packed adobe 6-11 cm below the surface
of the collapsed roof. The floor was preserved
along the south and west walls and toward the

Our excavations in Rooms 4, 6, and 10
provide the basis for several generalizations
about construction and abandonment of this
small roomblock. The Anasazi of Casa del Rito
23

Figure 2.11. Room 4, Surface 2.
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constructed semi-coursed walls and usually
built the walls on bedrock. Along wall lines,
they filled low areas with loose dirt to make a
level surface above the irregular bedrock. We
dug each room to bedrock, but found no
evidence for a preoccupation surface, such as
an A soil horizon, under the pueblo. This
suggests either that the Anasazi cleared any
such soil from the area and then filled low
spots, or that the mesa crest was eroded and
bedrock was partially exposed when they built
Casa del Rito. The second alternative seems
most plausible. The Puebloan builders carried
in fill to level the surface below room floors;
this fill included slabs of adobe in Room 6 and
perhaps river cobbles in Room 10. From north
to south, the elevations of the packed adobe
floors decrease reflecting the drop in the elevation of bedrock. The floor of Room 4 is 20
cm below that of Room 10 and the Room 6
floor is 20 to 36 cm below the Room 4 floor.
The only room feature we found was a
ventilator shaft in the east wall of Room 10,
suggesting that it may have been a habitation
room. Floor features were lacking, but, in large
part, so were the floors. Small areas of floor
were best preserved along walls where the wall
plaster curved to meet the floor. Large tuff
masonry blocks extended through the levels of
the floors, and we recovered a few masonry
blocks from on or within a few centimeters of
bedrock in all rooms. No beams remained in
any rooms. Although it is possible that they
decayed through natural processes, I believe it
more likely that the Anasazi removed them
when they abandoned the site for use in building a new pueblo elsewhere. The Anasazi may
have also broken up the floors when they salvaged roof beams. Thus, the builders of Casa
del Rito may have also been partially responsible for its destruction. During excavation, we
found that the floor adobe became very soft
when wet and was easily broken apart. If the
floors were wet when the Anasazi dismantled
the roofs, the floors could easily have been
destroyed by foot traffic and falling roof and
wall materials.
Artifact densities were extremely low at
Casa del Rito (compare with Burnt Mesa Pueblo, chapters 3 and 4). I propose that most
pieces of charcoal, pottery, bone, and stone
from proveniences above the floors were either
— 25

chinking materials that had eroded from wall
mortar or roofing adobe, or were pieces of
trash from the roof. Thus, site occupants did
not discard garbage into the rooms when walls
and roofs were in the process of collapse.
When the site was abandoned, all occupants
may have left together. Few usable goods
remained on floors suggesting that site inhabitants took such items when they departed
or soon thereafter. This does not rule out the
possibility that people may have occasionally
returned to the site after the roomblock had
fallen into ruin. For example, people may have
used the spot as a camp on forays into the
Jemez Mountains to gather food, hunt, or quarry stone.
Excavations in the Kiva
The decaying walls of a circular, semisubterranean pitstructure were clearly visible
prior to excavation in the south end of the
courtyard. Our excavation of this pitstructure
first entailed digging a 1 x 7 m trench through
its middle to expose a stratigraphic cross-section. We then dug a 2 x 2 m excavation unit
contiguous with and south of the trench in the
center of the pitstructure. We excavated these
units to within 3-5 cm of the pitstructure floor.
We conducted these excavations stratigraphically and with fully screened artifact recovery.
Without stratigraphic control and without
screened recovery, we shoveled out the remainder of the sediments within the structure
that were south of the trench and 2 x 2 m unit,
also to within 3-5 cm of the floor. We then
removed the 3-5 cm of sediment above the
floor as a separate excavation stratum (called
Surface 1) with fully screened recovery. Our
excavations indicated that this was a kiva.
Natural Stratigraphy
Natural stratigraphic layers in the kiva,
from bottom to top, consisted of (1) a layer
filled with adobe and masonry on the floor, (2)
an overlying layer composed largely of masonry cobbles and boulders, and (3) three
layers of finer sediments that filled the kiva
basin after the walls and roof had collapsed.
Excavation strata closely correspond with
layers mapped in profile (Figures 2.12, 2.13).

Figure 2.12. Midkiva east-west profile (facing south), Pitstructure 1.

LA 3852 Kiva
2x2munit110S 104E
East Profile

Figure 2.13. East profile of 2 x 2 m unit 110S 104E, Kiva.

Excavation Stratum 1 extended across the kiva
and was a thin layer of loose to soft, pebbly
sandy silt with a moderately developed soil
structure. During excavation, we observed
mottled gray and brown patches that appeared
to contain wood ash. I thought that these spots
were the poorly preserved remains of past fires
representing either late reoccupation of the site
or remnants of natural fires that swept across
the mesa. We mapped two layers in profile, I
and la, corresponding to Stratum 1. Layer la
was a 1-3 cm thick layer of loose sandy silt
that showed no signs of alteration by soil
forming processes; it was probably recently
deposited slope wash derived from the roomblock. More detailed descriptions of sedi-

mentary layers, volumes of excavated masonry,
and artifact densities are in Table 2.8.
Layer II was below Layer I, except along
the west side of the kiva, where Layer IV
emerged from beneath Layers II and III and
was directly beneath Layer I. Layer II corresponds to excavation Stratum 3 (Figure
2.12). (We numbered excavation strata as we
encountered them; I numbered layers in
profile from youngest to oldest). Layer II was
a pebbly sandy silt with a moderately developed soil structure and differed principally
from Layer I by a change to slightly hard
consistence. Layer HI (excavation Stratum 4)
was marked by a return to a loose consistence.
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Table 2.8. Sediment Descriptions, Masonry Volumes, and Densities of Artifacts from the Kiva (depths were
measured at 110S 104E)
Layer
(Stratum)
la

Depth
(cm
bs)
0-1

I (Stratum 1)

1-9

II (Stratum 3)

9-29

III (Stratum 4) 29^17

IV/TVa
(Stratum 2)

47-65

V (Stratum 5, 65-85
Surface 1)

Wall
Fall
Description (Munsell colors are moist)
Dark yellowish brown (10YR 4/4, 4/6) pebbly sandy silt;
massive;loose, very friable, slightly sticky and nonplastic;
abrupt smooth boundary (1-3 cm thick)
Brown (10YR 4/3) pebbly sandy silt; moderate medium
granular structure; soft, very friable, slightly sticky and
nonplastic; clear smooth boundary (6-10 cm thick) Al soil
horizon.
Dark brown (10YR 3/3) pebbly sandy silt; moderate medium
granular structure; slightly hard, friable, slightly sticky and
slightly plastic; gradual smooth boundary (15-21 cm thick) A2
soil horizon?
Dark yellowish brown (10YR3/4) pebbly sandy silt; weak
medium granular structure; friable, slightly sticky and slightly
plastic; gradual smooth boundary (10-40 cm thick)
Brown (10YR 4/3) pebbly sandy silt; massive; loose, slightly
sticky and slightly plastic; gradual smooth boundary; (10-65
cm thick)
Dark yellowish brown (10YR 3/4) pebbly sandy silt; massive;
loose, slightly sticky and slightly plastic; abrupt smooth
boundary on kiva floor. (15-30 cm thick)

The harder consistence of Layer II may have
resulted from formation of a soil and thus Layers I, II, and III (excavation Strata 1, 3, and 4)
may not correspond to depositional units. I
observed no sedimentary structures to clearly
demarcate depositional units in these strata.
Layers I, II, and III were virtually devoid of
masonry (Table 2.8), except for an alignment
of tuff boulders than ran through the middle
of the kiva in the top of Layer III. I discuss this
feature below.
Layer IV (Stratum 2) was a zone of sandy
silt that contained many tuff boulders and
cobbles (about one-third by volume). This
stratum was thickest along the west wall and
disappeared in the center of the kiva. We recorded a similar layer, IVa, along the east kiva
wall, but that layer was considerably thinner
than along the west wall. Excavators also noted
a similar stratum, which was 30-45 cm thick, in
the southwestern part of the 2 x 2 m unit near
the southern kiva wall (we did not map that
exposure in profde). Layers IV and IVa certainly represent wall fall. The thicker accumu-

(m3)

see
Layer
1
0.10

Artifact
Density
(n/10/)
see Layer
I
3.94

0.48

2.52

0.10

1.61

0.44

1.84

0.87

1.32

lation along the west wall is attributable to the
additions made by the partial collapse of the
eastern walls of Rooms 5 and 6 into the kiva.
We could not distinguish individual episodes of
wall fall within these layers, which ringed the
perimeter of the kiva.
Across the bottom of the kiva, we recorded
another sandy silt layer (V) that contained a
large amount of masonry. I distinguished
Layer V from Layers IV and IVa by a dramatic increase in the amount of pebble to
cobble-sized adobe chunks mixed with the
masonry. We also noted an increase in the
amount of charcoal, much of which we broke
out of adobe during screening. In the southeast
part of the kiva (which was shoveled out and
not screened) we noted a concentration of
large wads of adobe about 1 m in diameter and
about 50 cm thick; this rested about 10-15 cm
above the floor. Little tuff was contained within
the adobe concentration and this may have
been part of a wall made mostly of adobe or
part of the roof. During excavation we noted
that adobe was often attached to masonry,
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indicating that at least some of the adobe was
mortar. Layer V rested on the floor. We found
no beams or posts; these may have decayed
since kiva abandonment, but it is more likely
that they were removed by site occupants and
taken to their next place of residence. We recovered a small-diameter piece of burned juniper next to the deflector on the floor. This
sample proved too small for tree-ring dating; it
may have been material from the roof or it
may have been displaced from the nearby
hearth.
Kiva builders dug the floor into the soft,
tuff bedrock and this formed the single living
surface within the kiva. We found no plaster on
the floor and masons apparently only
smoothed the bedrock surface in preparation
for kiva occupation.
I interpret the stratigraphic sequence as
follows. Layer V (Stratum 5) contained sediments from both the roof and wall. Several
masonry boulders rested directly on the kiva
floor indicating that part of the walls collapsed
with the roof or that some of the floor was covered by at most a thin layer of roof material or
other sediments when the walls collapsed. It is
likely that roofing materials and the upper
walls collapsed on to the floor as the Puebloans
removed beams and posts for use elsewhere.
Layers IV and IVa (Stratum 2) consisted largely of masonry and mortar from the walls. As
the walls fell inward, a basin-shaped depression
formed in the bottom of the kiva, with wall fall
thinning toward the center of the circular pitstructure. As the upper walls collapsed and the
closed-basin filled with architecturally derived
sediments, the lower walls were stabilized, and
the kiva began to fill with slope wash and windblown sediments. After the walls had collapsed
and when sediments were washing into the kiva,
it was again the scene of human activity. A line
of masonry cobbles and boulders ran through
the middle of the kiva. The bottoms of these
rocks rested on the upper part of Layer III
(Stratum 4), but protruded well into Layer II
(Stratum 3). A single course of rectangular
rocks ran north-south (magnetic azimuth 7°)
through our excavations from the south wall to
the north edge of excavations; it may continue
to the north kiva wall. People undoubtedly
made this alignment, although the function of
this construction remains obscure.

After people made the rock alignment,
relatively fine-grained sediments continued to
fill the kiva until they were flush with the
ground surface. As the surface within the kiva
stabilized, pedogenic processes formed the
horizons labeled layers I and II (Strata 1 and
3). The formation of a horizon with harder
consistence was apparently inhibited in wall
fall, perhaps by the presence of masonry
boulders and cobbles. Subsequent removal of
fine-grained sediments by the wind and continuing additions of slope wash from the adjacent room block have left a thin layer of loose
pebbly sediment across the present ground
surface (Layer la).
Cultural Stratigraphy
Patterns in the vertical distribution of artifacts and in ceramic typology provide clues to
the history of kiva abandonment and reuse.
The specifically typed service wares from the
kiva are dominated by Santa Fe B/w (n=115,
10.5%) and Kwahe'e B/w (n=65, 5.9%). We
also recovered three (0.3%) sherds of St. Johns
Polychrome and single sherds of Socorro B/w,
Wiyo B/w, and Wingate B/r. The service wares
do not display any marked changes through
the excavation strata; Santa Fe outnumbers
Kwahe'e in all strata, except Stratum 1. Among
the specifically identified utility wares, indented corrugated (n=476, 43.5%) far oumumbers
smeared-indented corrugated (n=41, 3.8%)
and corrugated (n=18, 1.6%) and this pattern
is consistent through excavation strata, with the
exception of the floor assemblage (Surface 1).
Indented corrugated sherds (n=33) make up
26.6% and smeared-indented corrugated
sherds (n=22) make up 17.7% of the floor
assemblage. The relatively large proportion of
the later, smeared-indented corrugated sherds
(A.D. 1250-1400) suggests that the floor assemblage is temporally later than the overlying
assemblages from rooffall, wall fall, and postoccupational slope wash. The floor assemblage
was probably deposited at or about the time of
kiva abandonment and, as in the case of Room
10, many of the artifacts in the overlying strata
may be from wall chinking or from roofing
material. Sediments from excavation Strata 1-3
are either reworked fine-grained sediments
from Layer IV (Stratum 2) or slope wash
derived from the adjacent, higher roomblock.
Thus, some artifacts in the kiva fill may be
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washed in from the roomblock.
The composition of the stone artifact
collection on the floor and in the few centimeters of fill directly above the floor is also
distinct from the collection from overlying
sediments. Twenty-one of the 31 groundstone
tools from the kiva are from the floor assemblage and nine of these rested directly on the
floor (we point-located them). Nonflaked stone
tools plotted on the floor included two twohanded manos, one one-handed mano, two
broken metates, three shaped slabs of welded
tuff, and one hammerstone (Table 2.9). These
artifacts are generally large (weighing up to
9.6 kg) and occur in greater number than in
other contexts on the site. We also found a
drilled, cylindrical turquoise bead just above
the floor. I suggest that the Anasazi left the
large groundstone tools, most of which are
broken, on the floor when they abandoned the
kiva. It is possible that some of these tools fell
from the roof directly on to the floor when the
roof was dismantled, but it seems likely that
most roof artifacts would be within the rooffall.
The ceramic collections from excavation
Strata 3 and 4 show no evidence for the later
reoccupation that is indicated by the construction of a rock alignment. There was, however,
an increase in the density of artifacts in Stratum 3 (Table 2.8). Although the rock align-

ment rested in Stratum 4, if the builders placed
the masonry blocks in a shallow trench, then an
associated occupational surface may have been
slightly higher, in Stratum 3. The increase in
artifact density is, however, small. Stratum 1
had the highest density of artifacts within the
kiva and this may signal either late reoccupation or concentration of artifacts by winnowing. The pottery collection is similar to those
from other strata, suggesting that larger densities resulted, at least in part, from deflation,
not late reoccupation. Excavation Strata 1 and
3 also contain seven of the 15 arrow points recovered from the site. Thus, although pottery
collections yield no evidence of later period
occupations, reuse of the kiva space by hunters
or occupants of the Classic period fieldhouse,
which is just downslope, are possible.
Features
The exposed portion of the kiva floor contained 17 features including eight shallow depressions around the kiva perimeter, four small
holes around the hearth, two large floor vaults,
and a central hearth, deflector, and ventilator
shaft complex (Figures 2.14, 2.15). All of
these features were, at least in part, cut into the
bedrock.
The eight depressions around the kiva perimeter are all circular in plan, basin-shaped

Table 2.9. Floor Assemblagefromthe Kiva (Pitstructure 1), Surface 1, Casa del Rito.
PL#
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Material Class
Ceramic
Nonflaked stone tool
Nonflaked stone tool
Nonflaked stone tool
Debitage
Flaked stone tool
Nonflaked stone tool
Ceramic
Ceramic
Nonflaked
Nonflaked
Nonflaked
Nonflaked
Nonflaked

stone tool
stone tool
stone tool
stone tool
stone tool

Description
Indented corrugated bowl with exterior sooting, fine sand temper with
coarse quartz inclusions.
Two-hand mano, basalt, complete, 1.61 kg.
Two-hand mano, vesicular basalt, complete, 2.3 kg.
Fragmentary metate, welded tuff, 1.30 kg
Alternate flake with cortex, basalt, size class 2.
Bifacial cutting tool, basalt, unhafted, complete, 18.3 g.
Basin metate, igneous rock (non further specifiable), broken, 9.60 kg.
Kwahe'e B/w jar sherd with ground edges, tuff/fine sand temper.
Indented corrugated jar sherd with exterior sooting, fine sand temper
with coarse quartz inclusions.
Shaped stone slab, welded tuff, broken, 0.08 kg.
Shaped stone slab, welded tuff, complete, 1.67 kg.
Shaped stone slab, welded tuff, complete, 2.38 kg.
One-hand mano, sandstone, complete, 0.77 kg.
Hammerstone/abrading stone, quartzite, complete, 0.49 kg.
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Figure 2.14. Kiva, Surface 1, showing locations of features and point-located (PL) artifacts, and kiva cross-section.

— 31

Table 2.10. Summary of Features from the Kiva (Pitstructure 1).
Feature
3
4
3
6
7
8
9
10
11
12
13
14
13
16
17
IS
19

Length
(cm)
115
76 (partial)
95
19
19
19
269
15
13
14
X
59
X
X
16
14
11

Width
(cm)
86
72
19
19
19
19
43
15
13
14
8
51
X
8
15
15
11

Depth
(cm)
14
10
26
4
3
2
IX
4
5
5
25
73
2
2
5
2
2<

Plan-view
Shape
subrectangular
rectangular
rectangular
circular
circular
circular
rectangular
circular
circular
circular
circular
rectangular
circular
circular
circular
circular
circular

in cross-section, and similar in size (Table
2.10). The three largest (Features 6, 7, and 8)

Cross-Section
Shape
basin-shaped
basin-shaped
rectangular
basin-shaped
basin-shaped
basin-shaped
subrectangular
basin-shaped
basin-shaped
basin-shaped
cylindrical
subrectangular
basin-shaped
basin-shaped
basin-shaped
basin-shaped
cylindrical

Inferred
Function
hearth
floor vault
deflector
7
7
7
lateral floor vault
?
7
7
posthole
ventilator tunnel
7
7
7
7
posthole

are 19 cm in diameter and 2 to 4 cm deep. The
remainder vary from 13 to 16 cm in diameter

Figure 2.15. Kiva, looking southwest with features excavated.
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and 2 to 5 cm in depth. These bedrock-cut
depressions were all filled with sediment identical to Stratum 5 (roof and wall fall). It is
possible that some or all of these depressions
functioned to set support posts on the floor.
The shallow depressions could not have held
freestanding timbers, but might have kept them
from moving side-to-side. If some of the shallow depressions did function to set posts, they
may have been late additions used to hold
weakening roof beams. All eight probably did
not hold posts; I consider it unlikely that eight
posts would have been required to support the
roof in this half of the kiva. Furthermore, I
would expect postholes to be flat-bottomed
and deeper. People may have used these shallow basins for storage, to hold pots, or for
other unknown purposes.
There are four smaller holes (Features 13,
15, 16, 19) each located 15-20 cm from the
corner of the central, subrectangular hearth
(Figure 2.14). The two on the southern side of
the hearth are both 8 cm in diameter and 2 cm
deep. On the northern side of the hearth, Feature 19 is 11 cm in diameter and 23 cm deep;
Feature 13 is 8 cm in diameter and 25 cm
deep. Each was filled with matrix identical to
Stratum 5 sediment. These holes are much too
small to have held roof support posts, but
could have supported smaller facilities next to
the hearth. The holes on the southern side of
the hearth would not have supported freestanding posts unless reinforced with adobe;
those to die north could have. The northern
holes may have held supports for an altar
(Wilshusen 1989:95-96). The small southern
depressions may have functioned separately
from the northern holes and may not have
supported posts. They may have been used as
small storage places, ladder rests, or for other
unknown functions. We noted several other
small diameter, irregular, indistinct depressions
on the floor. We judged them to be by-products of floor construction and not intentionally
made features.
We completely exposed one lateral floor
vault (Feature 9) and partially uncovered a
second (Feature 4) in the western side of the
kiva. The partially exposed feature (4) is rectangular in plan with an irregular, but roughly
basin-shaped cross-section. The exposed part
of the pit is a maximum of 10 cm deep, but

may be deeper to the north beyond the limits
of our excavation. The bottom of the vault
does not have a prepared surface, but is roughly cut bedrock. The pit was filled with matrix
identical to Stratum 5; we recovered one small
piece of charcoal and an obsidian flake from
the feature. The long axis of the floor vault is
aligned with the axis of the ventilator, deflector,
and hearth.
Just west of the hearth is a large, rectangular floor vault with its long axis also aligned
with the axis of the hearth, deflector, and ventilator. It is 269 cm long, 43 cm wide, and a
maximum of 18 cm deep (Figure 2.14). Kiva
builders carved the vault into bedrock and
smoothed the sides and bottom. The upper
10 cm of the side walls are straight and the
lower walls curve to the floor creating a basin;
these surfaces are bare bedrock. The ends each
have a 5-cm-deep shelf covered with 1.5 cm of
adobe plaster such that the surface of the shelf
is now 3-4 cm below the floor. The shelf in the
northern end is 38 cm long; the southern one
is 26 cm long. A 1-cm-wide and 3-cm-deep
ledge also runs along both sides of the vault;
these are not covered with plaster. The Anasazi
also cut two rectangular niches into bedrock,
each 7 cm wide and 15 cm long, along the
sides of the floor vault about 105 cm from the
southern end of the vault (Figures 2.14, 2.15).
When we exposed the vault, it was filled
with sediment identical to Stratum 5 material.
One nonflaked stone tool (point-located [PL]
artifact 4) was on top of the fill at the level of
the floor. Therefore, it was not associated with
the use of the feature, but with abandonment of
the kiva. We encountered the top of a layer of
tuff cobbles (10-20 cm long) 2 cm below the
level of the floor. These formed a distinct
layer, all resting a few centimeters above the
bottom of the vault. Excavators noted no
difference between the sediment above and
below the cobbles. A fragmentary mano of
vesicular basalt was within the tuff cobble
layer. Two flakes, an indented corrugated
sherd, and a few small pieces of charcoal make
up the rest of the artifacts from the feature.
The adobe-covered end shelves, the narrow
lateral ledges, and the two side niches, which
may have held a crossbar, suggest that the vault
was covered with slabs or wooden planks,
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which may have been flush with the floor. Site
occupants laid the layer of cobbles in the vault;
they are too regularly placed to be part of a
noncultural deposit. The layer of sediment below the cobbles, which is indistinguishable
from the rest of the fill, suggests that the vault
may have fallen into disuse before the kiva was
abandoned or that its function may have
changed.

the basin. A piece of pifion pine from this spot
yielded the lone tree-ring date from the site:
A.D. 1085+vv. This was undoubtedly firewood
with an unknown number of outer rings
burned away and is therefore of little use in
establishing dates of kiva construction and use.
One masonry block rested directly on top of
this thin charcoal layer. We recovered only two
flakes from the hearth.

Anasazi of the Dolores region, southwest
Colorado, made central and lateral vaults with
flat wooden covers (roofed vaults) from A.D.
860-880 (Wilshusen 1988c, 1989). Pueblo III
kivas of the Mesa Verde and San Juan regions
often had single lateral vaults west of hearths
(Hayes and Lancaster 1975:92-93). Kiva A at
Badger House, built in A.D. 1257, contained a
lateral floor vault similar in size and form to
the one at Casa del Rito. The floor vault at
Badger House was covered with a large plank
of ponderosa pine (Hayes and Lancaster
1975:87-91). Large rectangular, plank-covered floor vaults also occurred in Hopi kivas
and were sipapus and foot drums (Mindeleff
1891:121-122; Smith 1972:120). Such vaults
may also have been used as storage areas for
ritual items (Wilshusen 1988c:657). In the
Northern Rio Grande region, Early Coalition
and Late Coalition period rectangular floor
vaults were present at Pot Creek Pueblo, where
they were called floor drums (Wetherington
1968:41-44). Such features do not occur in
the Rio Grande region prior to the Early Coalition period; they continue into the Classic
period (Peckham 1979). The vault at Casa del
Rito may have had any of the above functions.

The hearth basin was bare bedrock; I saw
no adobe or other types of surface preparations. The tuff bedrock in the basin was reddish orange, likely due to oxidation from fires.
Daniel Wolfman (Laboratory of Anthropology) took seven archaeomagnetic samples
from the fired tuff in the hope that we could
obtain a date; however, the'resulting estimates
of paleopole position were too imprecise to
provide a determination (Wolfman, letter report
to Kohler, August 1991). The presence of masonry and adobe in the hearth suggests that the
roof and walls collapsed before any postoccupational sediment built up on the floor. As
discussed under architecture, this may have
been when the Anasazi ripped the roof beams
out for use elsewhere.

The deflector and ventilator system are
south-southeast of the central hearth (Figures
2.14, 2.15). The hearth (Feature 3) is a subrectangular pit dug a maximum of 14 cm into
bedrock. It is 74 cm along the short axis and
95 cm along the north edge, but only 72 cm
along the southern side (toward the deflector).
The top of the hearth basin was filled with silty
sediment that was slightly lighter (larger Munsell value) than overlying Stratum 5 sediments.
Several pieces of tuff masonry and one boulder-size chunk of adobe were also in this upper
fill. A thin layer at the bottom of the hearth
was a much darker, charcoal-stained silt. I took
a 2-liter bulk sediment sample from a charcoal-laden spot in the central, deepest part of

To build the deflector, the Anasazi first
dug a 4-cm deep rectangular hole into bedrock
(Figures 2.14, 2.15). They left a lip above the
floor along west and east ends, but planed the
north and south sides even with the floor. Masons then laid adobe and at least two layers of
tuff cobbles to make a deflector that was at
least 20 cm above the floor. The top and sides
of the deflector were eroded and additional
cobble and adobe layers may once have been
present. The adobe contained small charcoal
fragments and one basalt flake.
The ventilator system is in the southeast
kiva wall; we excavated it only to the outside of
the kiva wall and did not follow the tunnel and
shaft to the emergence at the surface outside of
the kiva. The vent tunnel is an average of
51 cm wide with a preserved height of 73 cm.
The top of the tunnel was not preserved and
apparently once extended above the elevation
of the present ground surface. Prior to excavation, the tunnel was filled with wall rubble; we
found no evidence of a lintel. Anasazi architects chiseled a basin-shaped floor 10-20 cm
into bedrock and 3 cm below the floor of the
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kiva. They then laid 3 cm of wet adobe on
bedrock in the lowest part of the floor of the
tunnel and placed a large slab of welded tuff
(PL 11) into the adobe. They continued construction by adding an additional 6 cm of wet
adobe over the slab with occasional tuff cobble
inclusions and then capped this with another
welded tuff slab (PL 12). The top of this upper
slab was covered by at least 7 cm of adobe,
although this upper adobe layer has eroded
from all but the eastern side of the tunnel
(Figures 2.14, 2.16). The lining of adobe and
welded tuff slabs over the floor extends from
the interior face of the kiva wall outward 20 cm
to the first line of stones in the wall. The exterior half of the floor of the vent tunnel was
left uncovered. The Anasazi apparently constructed the vent shaft in a single episode; I
noted no evidence for remodeling.
Upon removal of the rubble fill, we encountered a layer of silty sediment at the
bottom of the vent tunnel behind the adobe
and welded tuff. At the bottom of this silty fill,
resting on bedrock, we found one multifunctional, quartzite hammer and abrading stone

(PL 13) and a sandstone one-handed mano
(PL 14) (Figure 2.14). Puebloans must have
placed these artifacts in the vent tunnel, either
for storage or perhaps during abandonment. It
is unlikely that these artifacts fell into the tunnel by processes of kiva collapse and decay.
Architecture
The inside of the kiva is 5.51 m northsouth and 5.34 m east-west with an estimated
floor area of 22.8 m2 (of which we excavated
15.4 m2). Where we exposed the top of the
kiva wall, it ranged from 43 to 60 cm wide.
The outside kiva dimensions are 6.26 m eastwest by 6.60 m north-south. In cross-section,
the walls are double-coursed with a rubblefilled core. The western part of the wall stands
100 cm and is the most completely preserved,
probably because it is next to the roomblock.
From this maximum preserved height, the wall
slopes down and is 70-cm high in the south
and east. The top of the wall is at the present
ground surface indicating that it probably extended at least 1 m above the ground during
the occupation of Casa del Rito.

Figure 2.16. Kiva ventilator tunnel (Feature 14), looking southeast.
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The kiva wall has a raised bedrock foundation with the floor cut into bedrock a maximum of 50 cm along the western wall and a
minimum of 20 cm along the southern wall.
Builders used large pieces of tuff chinking to
even the area between bedrock and the first
masonry course, which is attached to bedrock
with adobe mortar. Above irregularities in bedrock, the masonry coursing is fairly regular.
Six courses are preserved in the west wall, three
in the south wall, and four in the east wall. The
eastern wall has been faced with slabs of tuff. A
few vertical joints run three courses. Masonry
consists of roughly shaped tuff boulders and
large cobbles. Stoneworkers faced the interiors
of the larger tuff blocks. Adobe mortar between courses was chinked with tuff pebbles.
The largest masonry averages 24 by 15 cm and
smaller masonry averages 15 by 10 cm with
the largest dimensions horizontal. The bedrock
is full of vertical joints that create square patterns on the floor. These were probably present
at the time of construction and are certainly
natural.
No plaster remains on the floor and it may
have been used without preparation other than
smoothing. Only a few patches of wall plaster
are preserved and these indicate a single, 18 mm thick application. Some of the plaster is
blackened, apparently from sooting. On the
west wall, a 21 -cm-wide faint black horizontal
band runs 10-31 cm above the floor. The
plaster is so poorly preserved that it is impossible to clearly distinguish this band, although
it may have been painted on. Details of roof
construction remain unknown. If the shallow,
basin-shaped depressions are not post holes,
then primary roof beams must have been anchored in the upper wall.
SUMMARY
Casa del Rito is an eight room hamlet and
associated semi subterranean kiva perched on
the summit of a narrow mesa above Lummis
Canyon. The only tree-ring date (A.D.
1085+vv from a piece of firewood in the kiva)
is probably at least a century older than the occupation. Pottery typology provides the best
basis to estimate the age of site (using estimates
of ceramic dates by McKenna and Powers
1986). Specifically identified service wares

consist primarily of Kwahe'e B/w and Santa Fe
B/w. Most utility sherds are indented corrugated and smeared-indented corrugated. The
presence of Santa Fe and Kwahe'e suggests an
occupation between A.D. 1175 and A.D. 1250,
the beginning dates for Santa Fe and the ending date for Kwahe'e. The presence of three
sherds of Wiyo B/w, with a beginning date of
A.D. 1250 and one sherd of Socorro B/w with
an ending date of A.D. 1250 are roughly consistent with that time span. Smeared-indented
corrugated sherds, probably made after A.D.
1250, occur in greatest proportions on structure floors. If the estimated date for the inception of smeared-indented corrugated is
correct, this suggests that the site was abandoned sometime after A.D. 1250, or at the
beginning of the Late Coalition period. The
estimated beginning date for smeared-indented
corrugated may be too late, however, and the
pueblo may have been abandoned before A.D.
1250. Four sherds of Wingate B/r (A.D. 11001200) may have been from curated vessels.
Artifact densities were extremely small in
comparison to the Late Coalition Burnt Mesa
Pueblo. In the courtyard and exterior midden,
the highest artifact densities occurred in the
uppermost stratum reflecting the deflated nature of the site. Sediment deposits were also
quite shallow. Artifact densities within rooms
were generally less than one per 10 / ; densities
within the kiva were slightly larger. This suggests that trash was generally not thrown into
the rooms after they were abandoned. Most
artifacts from room fill were probably incorporated into mortar or roofing material, or
may have been left on the roof when the rooms
were abandoned. A relatively short occupation
is suggested.
Room floors were poorly preserved and
few artifacts remained on them. A few groundstone tools were left on the bedrock kiva floor.
Most floor artifacts were either broken or were
large, heavy slabs of stone. This suggests that
people took usable items with them when they
abandoned Casa del Rito. They probably also
took the beams from rooms and the kiva.
Heavy and easily replaceable items, such as
slabs of welded tuff, were left at the site. These
patterns suggest an unhurried abandonment in
which valuable or usable items were taken to
another nearby site.
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3
EXCAVATIONS IN AREA 2 OF
BURNT MESA PUEBLO
Timothy A. Kohler
Matthew J. Root
Burnt Mesa Pueblo is located at about
2150 m (about 7000 ft) on Burnt Mesa, just
north of a gradually steepening slope that gives
way to the sheer cliff forming the north side of
Frijoles Canyon. The site consists of two distinct areas: a plaza pueblo to the northwest,
which we refer to as Area 1, and a linear roomblock to the southeast known as Area 2.
The major excavations in Area 2 took
place in 1989 (Carlson et al. 1990). In 1990
three small additional tasks were performed:
• after clearing superficial sediments to clarify
wall lines, and excavating 25 x 25 x 25 cm
tests at selected wall junctions to examine
bonding/abutting sequences, we made a
final map of the surface architecture;
• we concluded subfloor excavations in the
central portions of Room 4; and
• we excavated one additional, randomly selected 2 x 2 m unit in subarea 2 (that portion of the area outside the roomblock), in
hopes of bolstering the very small sample
of faunal materials collected in 1988 and
1989 from this area, and narrowing the
confidence intervals surrounding estimates
of the total accumulation of artifacts in the
area (Kohler 1990b).

from surface indications (as in the case of
Rooms 3, 5, and 7 in Figure 3.1) or from excavation (as for Rooms 2, 4, and 6). These
rooms are arranged in a "front" north-south
row of three rooms, oriented towards the east,
and a "back" row of three rooms. In general
the back rooms are as long from north to south
as the front rooms they adjoin, but are narrower in the east-west dimension. The possible exception is Room 5, which may be shorter than
Room 4, but the correct position of its south
wall cannot be determined without additional
excavation. North of these well-defined rooms
are two other probable rooms, arranged in the
same pattern. It is also possible that another
row of rooms once existed east of Rooms 9, 2,
and 3. In all cases, however, we were unable to
follow wall traces more than about a meter east
of Rooms 9, 2, and 3. That fact, and the fact
that the modem ground surface slopes down
noticeably east of the well-defined rooms (see
Figure 1.1), suggest that either the masonry for
an eastern row of rooms was heavily borrowed,
perhaps by the builders of Area 1, or that the
low wall segments protruding to the east
merely defined partially enclosed work areas in
front of the roomblock. We cannot differentiate among these alternatives without additional excavation. The poor condition of the
Room 9 walls, and the unnumbered possible
room behind it, may also be attributable to
borrowing building stone for use in Area 1;
this portion of Area 2 is closest to Area 1.

OVERVIEW OF AREA 2 ARCHITECTURE
The roomblock in Area 2 consists of six
rooms that are relatively well defined, either

Both excavated front rooms contained
hearths and ash pits or deflector molds. The
only feature in the single excavated back room

Figure 3.1. Plan view of the roomblock. Area 2, showing nearby excavation units in the outlying subarea. Floor features
are shown in simplified form for the three excavated rooms. A portion of Room 4 was not excavated to avoid a
human burial. Rooms were numbered consecutively across the site as a whole; Rooms 1 and 8 are in Area 1.
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was an unbumed, unlined pit in the northeastern comer of the floor in which several
stone tools had been cached. The pattern is that
expected for Early Coalition period roomblocks, which are typically interpreted as
having habitation rooms in front and storage
rooms behind (Carlson and Kohler 1990).
North of Frijoles Canyon on the Pajarito
Plateau, it is common for such roomblocks to
have a larger room with a firepit-deflectorventilator system, often in the southeast comer
of the roomblock, instead of a circular subterranean kiva (Steen 1977, 1982). Area 2 fits
this pattern, and the anomalously large Room
4, with several characteristics not found in
Room 2, may have had some ceremonial
functions.

This randomly selected excavation unit, 6
m east of the linear roomblock (see Figure
3.1), revealed a low-artifact-density deposit that
has been extensively disturbed by animal
burrowing and plant roots. Excavation strata
approximately correspond with layers mapped
in profile, excepting Layer IV which was only
exposed in the bottom of the unit and was not
excavated (Figure 3.2, Table 3.1).

The two long north-south walls to the west
(forming the back of the storage rooms, and
dividing the storage from the habitation
rooms) appear to have been built as units, with
the east-west walls dividing storage and habitation rooms from each other added later (and
using less standardized materials). If Rooms 9
and 3 are configured as Room 2, and if there
are no other rooms east of those that are
numbered on Figure 3.1, then the usual inference would be that the maximum resident
population of the area was 3 or 4 households,
depending on whether Room 4 is considered to
have been shared by all households, or housed
residents in addition to its presumed role as a
kiva. The close cooperation implied by the
construction of the long north-south walls and
the later partitioning of the space into more or

Excavation Stratum 1 consisted of a thin,
weakly developed A horizon most noticeably
marked by many plant roots. Stratum 2 consisted of silty sand with a harder consistence
than Stratum 1; the tops of tuff masonry
blocks up to 40 cm long protruded into this
stratum. Stratum 2 was also a weakly developed
soil horizon, probably an A2 horizon. The
masonry originated in the underlying stratum
and thus its deposition is associated with that of
Stratum 3, which was a loose gravelly sand.
The tuff blocks, which covered only the western half of the excavation unit, were undoubtedly wall fall from the nearby roomblock
which were transported to their present location
by slope wash or momentum from wall collapse. The masonry blocks rested on sediment
about 25 cm below the present surface.

less equal units suggests that the resident
households were related to each other, or that,
at least, they considered themselves a corporate
unit.
SUBAREA 2, 2 X 2 M UNIT 122S 132E

Table 3.1. Sediment Descriptions, Volumes of Masonry, and Densities of Artifacts from 2 x 2 m unit 122S
132E.
Layer
(Stratum)
I (Stratum 1)
II (Stratum 2)
III (Stratum 3)

rv

Depth
(cm bs) Description (Munsell colors are moist)
Grayish brown (10YR 5/2) silty sand; massive; soft; abrupt
0-5
smooth boundary. Al soil horizon.
5-25 Brown (10YR 5/3) gravelly sand, weak medium granular
structure; slightly hard; extensive rodent disturbance; abrupt
broken boundary. A2 soil horizon?
25-55 Brown (10YR 5/3) very gravelly sand; massive; loose; clay
cutans (10YR 6/4) on gravel; extensive rodent and root
disturbance; gradual wavy boundary. Bw soil horizon.
70
Brown (10YR 5/3) very gravelly sand; massive; loose; C
(min.) soil horizon.
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Figure 3.2. North Profile of 2 x 2 m unit 122S 132E in Area 2, subarea 2.

A few centimeters below the bottoms of the
tuff blocks, the size of artifacts increased
dramatically. Stone and ceramic artifacts above
and mixed within the wall fall were generally
small, whereas those directly below the wall fall
were considerably larger. Small objects are
generally subject to more vertical movement
through sediments than are large objects,
suggesting that a former midden or occupation
surface is represented below the wall fall.
Stratum 3 was 30 to 40 cm thick and was
extensively disturbed by tree roots and animals. It overlay loose lapilli that pre-dates
human occupation (Layer IV).
Occupation of the roomblock may be
associated with the deposition of sediment near
the middle of Stratum 3. The original deposition of the loose gravelly sediment at the
bottom of Stratum 3 and in Layer IV may predate the site and the few artifacts contained
therein have probably been postdepositionally
displaced downward. The overlying wall fall
clearly marks abandonment of at least part and
perhaps all of the Area 2 roomblock. Some of

the artifacts in Strata 1 and 2 and in the upper
part of Stratum 3 have probably been washed
downhill from the roomblock. Extreme pedoturbation may have also upwardly displaced
artifacts from Stratum 3. Downslope movement
and vertical mixing of artifacts probably continue today in this location.
SUBAREA 1, ROOM 4 SUBFLOOR
In 1989, two surfaces were defined in
Room 4. Surface 1 was assigned to some roof
fall deposits with a few artifacts perched on top
of adobe fragments that were heavily blackened on one side. This overlay a thin, fine
deposit that in turn was supported by Surface
2, a blackened, prepared floor with an associated hearth (Feature 8) and C-shaped deflector base (Feature 9; see Carlson et al.
1990:67 Figure 4.9). Extremely wet conditions
towards the end of that season forced us to stop
excavations at Surface 2, even though it was
already clear that at least one surface existed
below it.
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In summer 1990 we reopened a portion of
Room 4 by removing about 70 cm of backfill
from an area 2 m north-south by 2.5 m eastwest that spanned the central features and the
adjacent portions of the eastern (largely adobe)
wall. We began by removing the coping from
around Feature 8 (the hearth) and removing
adjacent portions of Surface 2. The relationship between Surface 2 and the coping was not
entirely clear, northwest of the hearth the coping looked as if it was constructed over Surface
2, whereas northeast of the hearth Surface 2
appeared to abut the coping. Probably both
Surface 2 and the hearth coping underwent
minor remodeling at various times and were
broadly contemporaneous. In general, Surface
2 was a very dark gray and varied between 0.5
cm and 1.5 cm thick. The fill between surfaces
2 and 3 varied in thickness from 1 cm to about
2.5 cm; Surface 3 was a prepared "blood
floor" similar in appearance to Surface 2.
It soon became clear that there was an
earlier version of the hearth (Feature 8) which
had been extensively remodeled before Surface 2 was constructed. The earlier hearth,
associated with a lower floor (Surface 3) had
an interior dimension of 65 cm north-south;
the original eastern wall of the earlier feature
had been destroyed by the later remodeling of
the hearth so the original east-west dimension
of the earlier feature can only be inferred to
have been about 65 cm. The western edge of
the earlier firepit was directly underneath the
western edge of the coping around the later
firepit, or about 20 cm west of the later firepit
itself. To the northwest, the earlier firepit extended beyond (and below) the coping surrounding the remodeled hearth. If the earlier
version of the hearth had a coping, it had been
removed during the remodeling of the hearth
or the addition of Surface 2. The original
hearth and its later remodeling shared a common bottom at 20 cm below Surface 3.
The net effect of the remodeling was to
move the center of the hearth about 25 cm to
the southeast. The gap that this created between
the new and old interior wall of the hearth on
the west and northwest sides was partially filled
with several tuff cobbles, the largest of which
measured 31 cm (north-south) by 18 cm (top
to bottom) by 10 cm thick (east-west). Behind
(north or west of) these tuff slabs was between

2 cm and 10 cm of reddish-brown adobe with
some charcoal. The tuff slabs themselves were
separated from the remodeled firepit by a thin,
1-2 cm layer of burnt adobe.
Portions of the adobe coping west of the
remodeled hearth had been sampled for archaeomagnetic dating in 1989 by Tom Windes,
NPS. The nine samples taken, however, were
much too imprecise in their estimate of the
location of the paleopole to provide a chronological determination for the Surface 2 hearth
(Daniel Wolfman, letter report to Kohler,
March, 1990). In summer 1990, the earlier
(Surface 3) version of the hearth was sampled
by Windes. This time, the samples yielded a
determination of A.D. 1205-1240 (Daniel
Wolfman, letter report to Kohler, August
1991). This date is assessed against the other
chronological information for this area at the
end of this chapter.
Removal of the eastern coping of the Surface 2 (later) hearth revealed an arrangement
of three stones with their long axes running
north-south. The largest of these tuff blocks,
east of the two smaller cobbles, was 35 cm
long and 8 cm wide. The top of this block
protruded slightly above Surface 2. The two
companion cobbles to the west, each about 15
cm long and 7-8 cm wide, were placed end-toend on a north-south line to form a 2-3-cmwide gap between the rocks that was 30 cm
long in the north-south dimension. The tops
of the two smaller rocks had been hidden by
the coping on the east side of the remodeled
hearth. This complex was labeled Feature 17.
The gap between the stones may have anchored a removable stone slab, or other deflector.
Given its location immediately east of the
hearth, the feature was interpreted as a deflector base that fell into disuse and was partially
covered by Surface 2 and the coping of the
Surface 2 hearth. But for the fact that the deflector would have been more in line with the
Surface 2 (later) than the Surface 3 hearth, we
would have interpreted this feature as in use
during the time of the Surface 3 hearth. Given
this location, however, the deflector may have
been constructed when the hearth was initially
remodeled. In any case, it had been dismantled
before final modifications to Surface 2 and
to the coping surrounding the Surface 2
hearth.
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Directly east of the small deflector (Feature
17) was another feature (labeled Feature 21)
that had been completely covered by Surface
2. We consider this to be a composite ashpit/deflector. The feature itself was 40 cm long
from north to south, and 25 cm wide from east
to west, with its bottom some 25 cm below the
top of Surface 2, and about 15 cm below the
top of Surface 3. Two welded tuff slabs, each
about 20 cm long, separated the western twothirds of the feature from the eastern one-third.
Just north of the feature, its top flush with
Surface 3, was a single tuff cobble that defined
the northern limit of the feature; a similar tuff
cobble was located just south of the feature at
the same elevation.
The eastern portion of this composite
Feature 21 contained a row of at least eight
upright wooden stakes. The longest remnant
length of any of these stakes was 30 cm, and
the stakes varied in diameter from about 3 to 7
cm. Most appeared to be partially burned;
some thoroughly rotten unbumed wood was
also recovered from the same area. Probably
more stakes were once present, but only those
that were partially charred survived. The bottom of the longest stakes protruded well into
the sterile subfloor deposits. The four largest
stakes were sampled for tree-ring dating (see
Table 3.2), but none provided dates. The eastern boundary of the feature had a scalloped
appearance where the stakes had been driven
into in-place sediments or, alternatively, had
had wet adobe-rich fill forced around their

bases (Figure 3.3). Portions of the deflector
mold defined as Feature 9 during the excavation of Surface 2 in 1989 clearly overlay and
truncated the southernmost upright posts in
Feature 21.
Surface 3, in the portions of the room in
which it was investigated, was about 3 cm thick,
constructed of very hard adobe with a smooth,
dark upper surface and a rougher, light-colored underside. In a few places just north of
the hearth, it seemed possible to distinguish a
surface below it, but elsewhere, Surface 3 and a
possible lower surface were indistinguishable.
Below Surface 3 in these areas was a brownishorange, loose sediment with occasional small
pieces of charcoal; no artifacts were seen.
In the remaining portions of the low,
poorly preserved east wall of the room, a vent
shaft or door was initially discerned as an
absence of masonry between 134.08S and
134.50S. This was noted in 1989, but there was
no time to investigate further. Below this apparent aperture was adobe with some soot
blackening that extended 13 cm down to the
floor (Surface 2). The adobe coping of Surface 2 abutted the soot-darkened adobe of the
lowest portion of the fill that sealed the aperture; hence, the opening had been at least
partially sealed before Surface 2 was added.
The maximum size of the gap between the wall
rock that defined the aperture was 45 cm from
north to south. However, both sides of the
aperture were lined with a very hard adobe

Table 3.2. Tree-ring Samples from Room 4.
DD#
33
36
43
100
101
109
110
118
119
123
124

Season
1989
1989
1989
1990
1990
1990
1990
1990
1990
1990
1990

Provenience
Strat. 2 level 6, 0.65 m below mgs
Strat. 2 level 6, 0.64 m below mgs
Strat. 2 level 6, 0.79 m below mgs
Adjacent to Feature 17
Adjacent to Feature 17
Under Surface 3, near east wall
Under Surface 3, near Feature 17
Feature 21, upright post
Feature 21, upright post
Feature 21, upright post
Feature 21, upright post

Species
Pinus ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
Pinus edulis
Pseudotsuga menziesii
P. menziesii
P. menziesii
Pinus ponderosa

Date
1193vv
1204vv
1207++W

Notes: Only the datable samples are included from the 1989 season, vv indicates that there is no way of
estimating how far the last ring is from the true outside; ++ indicates that aringcount is necessary beyond
a certain point in the series because cross-dating ceases.
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Surface 2 times, we might assume that the vent
was sealed quite late in the life of the room.

Figure 3.3. Feature 21 (looking east). The welded tuff
slabs together form a partition about 40 cm
long in the north-south dimension. Several of
the charred posts that once formed a deflector
between the ventilator/door to the east and the
ashpit and hearth to the west have not yet been
removed.

surface that was about 7 cm thick on the north
and about 4 cm thick on the south, together
defining an opening between 35 and 40 cm
wide. The sill was formed of a layer of this
same indurated adobe that varied between 4
and 7 cm in thickness. The original height of
the opening could not be determined; however,
it appears to have been at least as high as the
wall itself, which is definable to a point about
35 cm above the sill north and south of the
aperture.
Sometime after its original construction,
this aperture was remodeled to form a smaller
opening by adding 10 cm of adobe to the
bottom, and 5 cm to both sides. The original,
larger version of the aperture was in use long
enough for some soot-blackening to accumulate; if this had not been the case, the remodeling probably would not have been recognized. Slight soot-blackening could also be
seen inside the remodeled aperture, which by
this time was probably too small (at a maximum width of 35 cm) to have functioned as
anything but a ventilator. More recently yet,
the remaining aperture was sealed. This remodeling cannot be related to any other remodeling of surfaces or features, but, given
that there was a hearth apparently in use during

In overview. Room 4 is a large surface
room in the front row, southeast comer, of an
eight-room block of contiguous structures. Its
size and position, the presence of a firepit-deflector-vent complex, and the apparent absence
of a nearby contemporaneous subterranean
kiva, suggest the possibility that it functioned
as a "comer kiva." (No sipapu was recorded,
although there was an unusual wall niche. Feature 16, in the north wall.) Two floor surfaces
were present; the earlier appears to have been
built on nearly sterile sediments. Because the
west wall of the room was apparently built in
the same episode as the west (back) wall of the
other front rooms, we presume that the main
roomblock was built in a single episode, although the possibility exists that a partial third
row of rooms, or possibly ramadas, was added
later, east of the "front" rooms.
Early in its use-life, Room 4 contained a
large ventilator or small door in the east wall.
To the west, a low screen of upright posts
protected a small ash pit from direct drafts.
West of the ash pit, a small secondary deflector
may have been in service at this time, or may
have been constructed somewhat later. West of
the ashpit or the secondary deflector was a
large hearth.
Before Surface 2 was added, the deflector
of upright poles was decommissioned, possibly
as a result of a fire which burned subfloor portions of some of the stakes. Possibly at the
same time, a large C-shaped "deflector mold"
or low partition, the basal portions of which, at
least, were constructed of a lapilli-rich adobe,
was built which partially covered portions of
the original deflector. The secondary deflector
may have been built at about this time, and the
vent remodeled to be smaller in size.
The addition of Surface 2 was also the
occasion for major remodeling of the hearth;
the addition of this upper floor also had the
effect of sealing the ash pit (if it was still in
use) and the secondary deflector. In what may
have been very late remodeling, possibly just
prior to abandonment, the remodeled vent
shaft was completely sealed.
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OVERVIEW OF CHRONOLOGY
FOR AREA 2
The new archaeomagnetic date for the
lower (Surface 3 version) of the hearth in
Room 4 provides an opportunity to revisit the
question of the chronology for Area 2 as a
whole. The other "absolute" determinations
for Area 2 are (in addition to the tree-ring
dates listed in Table 3.2) an archaeomagnetic
determination of A.D. 1220-12901 for
samples from the Surface 1 (later) hearth of
Room 2, and a cutting date of A.D. 125OB for
a post in a deflector associated with an early
surface of this same habitation room.
The ponderosa stake with the A.D. 1250
date had been sharpened to a point and driven
into culturally sterile sediments. Because it is
harder to shape old, dry wood in this fashion
than it is green wood, it is tempting to argue
that the 1250 date marks the construction or
early use of Room 2. There is reason to believe
that the main portion of the roomblock was
built as a single event, so the very early (noncutting) tree-ring dates from Room 4 are probably from old or recycled wood.

the impression of a mid-A.D. 1200s date for
the roomblock. The upper bound of A.D.
1240 for the earlier hearth in Room 4 overlaps
with the lower bound of A.D. 1220 for the
hearth in Room 2. Together with the cutting
date from early in the use-life of Room 2, these
dates suggest that construction of Area 2 probably began little, if any, earlier than the A.D.
1230s.
The upper bound of A.D. 1290 for the
archaeomagnetic date on the Room 2 hearth is
probably beyond the time of the abandonment
of the Area 2 roomblock. Several tree-ring
dates from Area 1 in the 1260s and 1270s
(although they are not cutting dates) suggest
that Area 1 was being built prior to A.D. 1290.
The differences between the ceramic collections in the two areas and the differences in the
stone chosen for flaking tools provide some
support for the impression that the occupation
of the two areas did not overlap in time. Although we cannot date the abandonment of
Area 2 with much certainty, an upper bound of
around A.D. 1275 is in accord with the available evidence. In sum, then, we currently place
the occupation of the Area 2 roomblock within
the A.D. 1230 to 1275 period.

The two archaeomagnetic dates reinforce

^This is a revision of the preliminary date for
WS513—A.D. 1270 ± 30—that was reported in
Carlson et al. 1990:61.

— 44 —

4
EXCAVATIONS IN AREA 1 OF
BURNT MESA PUEBLO
Angela R. Linse
Michael V. Reilly
Timothy A. Kohler
Burnt Mesa Pueblo is located north of Frijoles Canyon just inside the northern Monument
boundary on Burnt Mesa. The site was originally
recorded by the NPS Bandelier Archaeological
Survey in 1987. It is situated on the southwestern
extension of the mesa in an open grassy woodland that has yet to recover from the La Mesa
forest fire of 1977. Ponderosa pine (Pinus ponderosa) is the dominant woodland species, although juniper (Juniperus spp.) and pifion (P.
edulis) are scattered throughout the area. The site
consists of two separate topographic anomalies
on the flat mesa surface. The larger mound rises
over 2 m above the natural ground surface and
consists of four linear roomblocks joined to form
a quadrangular pueblo that surrounds a central
plaza with a kiva (Figure 1.1). The smaller
mound is a single linear roomblock (see chapter
3, this volume). Ceramic, dendrochronological,
and archaeomagnetic data suggest that the
smaller roomblock was occupied earlier than the
larger roomblock in the main, although a period
of contemporaneous occupation cannot be conclusively ruled out.
The two areas of the site were sampled
separately using a stratified random strategy. The
quadrangular pueblo, referred to as Area 1, will
be the only portion of the site considered in this
chapter. Area 1 was divided into four subareas:
the roomblock, the plaza, the kiva, and the outlying area. Test excavations in Area 1 began in
1988 (Kohler 1989c). These excavations were
limited by time and personnel to a portion of
Room 1 and one 2 x 2 m unit in the plaza. The

1989 excavations (Linse 1990) concentrated on
excavation of the outlying subarea (six 2 x 2 m
units) and the plaza (two 2 x 2 m units). Room
10 was the only room excavated in 1989.
This chapter describes the final season of
excavation in the large pueblo. One of the primary goals of the 1990 season was clarification
of the roomblock construction sequence by obtaining a record of bonding and abutting sequences. A considerable effort was made to clear
wall lines not visible at the surface, which permitted construction of a comprehensive plan map
of the pueblo (Figure 4.1). This task was one of
the most difficult, but most rewarding, efforts of
the season. Excavation efforts were concentrated
in the roomblock and kiva sampling strata. Goals
for the roomblock (subarea 1) included subfloor
excavations in one-half of Room 10, completion
of Room 1, and an increased sample of the
ground-floor rooms. Excavation of Room 1 was
completed, as was excavation in two additional
rooms (Rooms 11 and 12). The sample proportion of the largest of the four subareas, the outlying stratum, also increased with the excavation
of two additional 2 x 2 m units. Our final goal
was the location and delineation of the suspected
kiva (subarea 3 within the plaza). The kiva was
only partially excavated due to the large amount
of time invested to locate it and a greater-thananticipated depth tofloor.The plaza contained no
surficial evidence for a kiva because it was
buried by over 1 m of sediment and masonry
derived from the disintegrated upper stories of
the roomblock.

Figure 4.1. Plan map of Area 1 with wall lines.
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Field school students were rotated through
the wall clearing, 2 x 2 m units, room, and kiva
crews. Linse supervised the Area 1 excavations,
primarily the room crews and the external
2 x 2 m units; Reilly supervised the kiva investigations; Root and Piker supervised a number
of crews on the site (a 2 x 2 m unit in Area 2; in
Area 1, Room 11 and wall clearing) until they
moved to LA 3852 (see chapter 2).
Descriptions of the excavations in the roomblock, kiva and outlying area follow a discussion
of the excavation and sampling methods and an
overview of the site plan. This chapter contains
only limited descriptions of the artifacts recovered from the Area 1 deposits; more detailed
discussions of these materials can be found in
chapters 5-9.
OVERVIEW OF AREA 1 ARCHITECTURE
The final map of Area 1 surface architecture
is shown in Figure 4.1. Dotted lines indicate
some uncertainty about the true locations of
walls. The east-central and northeastern portions
of the quadrangle, a present topographic low,
probably contained the entrance to the plaza, and
our difficulty in determining wall lines in that
area is probably connected with its use for entrance and egress. Except for those few rooms
that were excavated, inferences about relationships of walls at comers are based on only the
uppermost course of tuff masonry. In Area 2,
where we were also able to conduct 25-cm-deep
excavations in all room comers, we found that
inferences based on surface indications alone
were occasionally misleading. Likewise, it is
impossible to make the inference of "bonding"
on surface indications alone, so when bonding of
comers is apparently indicated for unexcavated
rooms, it should be understood to mean that
surface indications concerning order of construction were ambiguous.
With these caveats in mind, Figure 4.1 can
be usefully combined with the surface topography (Figure 1.1) and excavation results to
provide an overview of construction sequences
and room characteristics. The highest part of the
roomblock today is along the western wing and
the western portions of the southern wing. Excavations in Room 1 and Room 11 provide
evidence for the presence of an upper story in
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these areas. In both cases, the upper rooms
contained hearths and the lower rooms did not.
The height of the rubble east of Room 18 in the
northern wing, in all of the eastern wing, and in
the eastern portions of the southern wing is
between half and two-thirds as high as in the
other portions of the roomblock. The volume of
rubble excavated in Rooms 10 and 12 indicate
that the original rooms were only one story in
height. Neither of these rooms has a hearth,
although Room 12 represents a late subdivision
of a room which might have had a hearth. Curiously, the stratigraphy in Room 12 records the
presence of an upper-story hearth, although the
volume of rubble in conjunction with the present
height of the walls suggests that the roomblock
was one story in that area. Apparently, the hearth
was on the roof of Room 12, rather than in the
floor of an enclosed upper room.
Numerous uncertainties prevent a completely
accurate estimate of the number of rooms in Area
1. For example, based on surface topography,
there are probably rooms west and south of
Room 1 that do not have clear surface indications
today; likewise, the number of rooms along the
eastern wing is unclear, and in the northeastern
comer, it is possible that there is a room in front
of (south of) Rooms 12 and 16. Allowing for five
more rooms than can be clearly documented on
the basis of surface indications results in a round
estimate of 45 ground-floor rooms in Area 1.
If it is difficult to estimate numbers of
ground-floor rooms, it is even harder to estimate
how many second-story rooms there may have
been. If we assume that all rooms from the
northwest comer of the roomblock as far southeast as Room 11 were two story, we arrive at an
estimate of 23 upper-story rooms. It seems
possible, however, that the upper story was
tiered, with only part of the ground-floor rooms
supporting a second story. If only half of the
ground-floor rooms in this area had upper stories,
there would have been about 12 second-floor
rooms.
Two arguments can be made, however,
against the hypothesis that upper-story rooms
were present over only a few of the rooms in the
western and southern portions. The first involves
the symmetry between the topography and the
known rooms in this area; the highest portion of
the rubble is always near the center of the

roomblock, not towards one side. The second
argument involves a putative defensive function
for plaza pueblos. If, as could be argued, plaza
pueblos represent a circling of roomblocks to
limit exposure to hostile outsiders, it would make
sense for the outer walls to be at least as high as
the walls facing the plaza. Since some of the
rooms facing the plaza (such as 11 and 1) were
two stories in height, the outer row of rooms
ought to have been two stories as well.
Taking into account these uncertainties, it
seems reasonable to conclude that most of the
rooms in the western and southwestern portions
of the roomblock were two stories in height. We
therefore estimate that there were about 20 rooms
in the upper story, making a total of about 65
rooms in Area 1 altogether.
The most striking characteristic of the rooms
we have excavated in Area 1 has been the absence of hearths on the ground floor, even in
those rooms (such as 10 and 12) that were only
one story in height. Because enclosed rooms with
hearths are traditionally used to estimate numbers
of households, we must eventually grapple with
the problem of how households used the space in
the Area 1 roomblock. A number of possibilities
can be suggested, and not all of these can be
ruled out without more excavation.
One possibility is that all second-story rooms
had hearths, and none of the first-story rooms
had hearths. If hearths equal households, then,
we might estimate that the pueblo was occupied
by no more than 20 households. This would
mean that households were vertically oriented,
using space below the living room for storage.
Although this solution is attractively simple,
it is almost certainly too simple. Some of the
outer rooms in the western wing are quite narrow
relative to their length; rooms with similar dimensions in Area 2 appear to have been for storage. Their upper-story rooms must have had
similar dimensions; should we assume that they
were used for habitation? And would the 25 or so
rooms with no second story have been shared
storage space? (This could be argued for Room
12). Or did some of these rooms provide shared
space for processing activities? (This could be
argued for Room 10). And what of the earlier
room (Room 16) that was subdivided to form
Room 12? There are indirect indications that this

earlier room contained a hearth. And part of its
later manifestation, Room 12, seems to have had
a hearth on its roof.
Deciding the distribution of households
across the available space in Area 1 is task that is
too complex and requires too many warranting
arguments to be undertaken in a brief descriptive
report. However, a second set of decision rules
that deserves more attention as an interim solution can be sketched, drawing heavily on Adams' (1983) discussion of use patterns for rooms
of various sizes and shapes at Walpi, in addition
to what we have learned through excavation in
Area 1. Probably those rooms above a certain
size, that are relatively more square than rectangular and have no rooms above them, are habitation rooms or possibly ceremonial spaces. The
smaller class, especially those that are heavily
rectangular, probably represent storage rooms, as
do rooms that had upper stories. It remains to
determine a break point for these size-class distinctions, and future examination of this question
using room-size histograms and comparisons
with rooms of known function would be warranted. Preliminary visual inspection of Figure
4.1, however, seems to suggest that there are
fewer than 20 rooms likely to have been habitation rooms using these criteria. If this is approximately correct, it is instructive to note that
the ratio of habitation to storage rooms is on the
order of 1:3 (or more) for the Late Coalition
period Area 1. The ratio for the earlier Area 2,
however, is on the order of 1:2. Similar trends
towards increased storage capacity across the
local Early/Late Coalition boundary were noted
in Carlson and Kohler's (1990) review of the
earlier excavations on the Pajarito Plateau.
EXCAVATION METHODS
Excavation strategies varied slightly with the
size and depth of the excavation unit. All of the
rooms had a minimum of 1/2 of the deposits
excavated by natural/cultural stratigraphic units.
Deposits greater than 10 cm in depth were subdivided into arbitrary 10 cm levels. Rooms 1 and
11 had an additional 1/4 of the room excavated
stratigraphically, although the strata were not
subdivided into levels. All stratigraphically
excavated sediment was screened through 1/4"
(6.35 mm) mesh screen. The remainder of the
deposits were removed without screening.
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Volumetric information was collected for all
stratigraphically excavated deposits; masonry
measurements were recorded in m 3 , and the
remaining sediment in liters. Material that remained on the screen (>l/4"), with the exception
of tuff gravel and large adobe chunks, was
separated into the following categories: ceramics,
flaked stone, nonflaked stone, nonhuman bone,
vegetal material, other inorganic materials, other
organic material, and other (usually tree-ring
samples). No human bone was recovered from
the Area 1 deposits. Artifact densities, volumetric totals, and other comments about individual strata are reported in tabular format by
excavation unit Artifact density is reported as
the number of artifacts greater than 1/4" (6.35
mm) per 10 liters (/)of sediment (i.e. per decaliter) exclusive of the volume of masonry rocks.
Although considered artifacts, vegetal material
(usually charcoal) is not included in the artifact
density calculations. The counts for this material
type are so high that it could obscure changes in
other material types. In addition, the charcoal
was sub-sampled when its density was high in
any stratum. Charcoal collection stopped at 10
20-ml vials, with the expectation that additional
samples would provide redundant information on
species abundance.
Deposits distinguished during excavation are
termed "strata" while lithostratigraphic units
(Gashe and Tunca 1983) identified in stratigraphic profiles are called "layers" (Stein 1989).
Strata, and layers, are typically differentiated by
changes in texture and consistence (consolidation), and less frequently on color and composition. The strata identifiable in plan during excavation can generally be more finely divided in
profile. Of course, stratigraphic profiles represent
only one view of the excavated material. The
profiles included in this report may therefore
contain more (or fewer) layers than are described
in the text Correlations of the two stratigraphic
sequences are included in the sediment description tables for each unit. Strata are assigned
consecutive numbers as they are excavated, thus
the most recent deposits have the lowest numbers
(to avoid confusion, layers are also numbered
from top to bottom in the profile). Interpretations
of the depositional sequence proceed in depositional order, from oldest to youngest.
One mid-room stratigraphic profile was
drawn for each room. Rooms 11 and 1 had

additional profiles drawn. A composite profile
was created for the kiva from a number of
profiles. The attributes of color (Munsell, dry),
structure, consistence, and boundary characteristics were recorded for all layers recognizable
in a selected profile. Sediment samples were
collected from every excavation unit except the
2 x 2 m units in the outlying area (subarea 4).
Sediment samples were also collected from each
room and the kiva for a microartifact study
(Linse 1991). Separate microartifact samples
were collected from the deposits directly overlying the first surface and every subsequent
deposit until non-cultural sediment was encountered; the location of the samples remained
constant, thus a number of sediment columns
were obtained from each unit. All units had at
least one profile photographed in both black and
white (Kodak Tri-X Pan or TMAX 400) and
color (Kodak Ektachrome 200) slide film.
Informal textural descriptions follow the
Wentworth classification (Folk 1980). Thus, tuff
masonry is referred to as cobbles (64-256 mm)
or boulders (256—1024 mm). Most of the artifacts
retained on the 1/4" screen fall into the pebble
size fraction (4-64 mm), while artifacts mapped
in situ are typically cobble-sized. Soil horizon
designations follow the guidelines of the Soil
Conservation Service (Soil Survey Staff 1984).
Soil horizons generally lie horizontal to the soil
surface and have characteristics produced by
weathering processes. The most common of the
seven master soil horizons in this area are the A,
B, and C mineral horizons. A horizons contain
decomposed organic matter mixed with mineral
matter. B horizons are dominated by accumulations of illuvial clay, iron, aluminum, carbonates, or evidence of leached carbonates. Horizons
that are relatively unaltered by soil-forming
processes are C horizons (Buol et al. 1989).

EXCAVATIONS IN THE ROOMBLOCK
(SUBAREA 1)
Room 1
Room 1 is located at the intersection of two
wings of the quadrangular pueblo in the SW
comer of Area 1 (Figure 4.1). This unit was
selected for excavation in 1988 and the results of
the initial test excavations are summarized by
Kohler (1989c). Only a small amount of time
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was allocated for excavation in Room 1 during
the 1989 season (Linse 1990). The excavation
strategies for this room changed from season to
season, and are outlined below. A brief summary
of the 1988 and 1989 excavations provides a
starting point from which description of the 1990
excavations can proceed.
Room 1 was randomly selected from the five
rooms that had three or more identifiable wall
lines prior to the superficial removal of sediment
in the 1990 season. The south, west, and east
walls of Room 1 were visible at the surface. The
1988 excavations were presumed to cover the
southern 90% of the room. In 1989 two trenches
adjacent to the west and east walls were excavated in the northern portion of the room to locate the north wall. Delineation of the north wall
showed that the 1988 excavations had been limited to the southern 50% of the room. In 1989 the
sediments of the north half were removed to a
level equal to that of the 1988 excavations. The
room was subsequently divided in half from
north to south. Excavation proceeded in the west
half of Room 1 in 1989, and was completed in
1990. Strata designations were continuous from
year to year.
Excavation Stratigraphy
Strata 1 and 2 were excavated during the
1988 season. Stratum 1 consisted primarily of
slightly gravelly, silty sediment, with occasional
tuff masonry rocks and coarse gravel-sized adobe
fragments. The amount of tuff gravel (originally
labeled as carbonate nodules) increases with
depth. Two tree-ring (DD) samples were collected (samples from all three years of excavation are summarized in Table 4.1). Stratum 2
was defined based on an increase in the
frequency and size of adobe fragments. Some of
the adobe (wall plaster) was blackened on one
surface, and other adobe contained beam
impressions. Masonry rocks were also more
abundant in this stratum than in Stratum 1. Three
of the five tree-ring samples collected from this
stratum (DDs 4, 6, and 7) provided dates.
Stratum 2 was considered to be a mixture of wall
and roof fall. The 1988 excavations ceased at this
point.
The 1989 excavations began with removal of
the 1988 backfill, delineation of the north wall,
and removal of the remainder of Strata 1 and 2 in

the northern portion of the room. The room was
subsequently divided into east and west halves,
and excavation of Stratum 3 proceeded in the
western half. Figure 4.2 shows the deposits
excavated in 1989 and 1990 and the layers defined in profile. Table 4.2 correlates the excavated strata with the layers visible in profile and
provides a description of the sediments. The
following descriptions refer to excavated strata
rather than layers, When division of strata into
finer stratigraphic increments aids description
and interpretation, reference is made to stratigraphic layers identified in profile.
The first level of Stratum 3 consisted of a
mixture of 1988 backfill and wall fall. Masonry
boulders were somewhat less abundant in Stratum 3 than in Stratum 2, especially in level 2.
Large (>10 cm) fragments of beam-impressed
adobe were common, and a number of large fragments of uncharred wood (DDs 72-74) were recovered. Stratum 3 was a mixture of wall fall
(Layer IX) and fill accumulated between wall fall
episodes (Layers V and VI) indicative of a final
collapse of the roof.
Stratum 4 (Layers VII and X) contained few
tuff masonry boulders and consisted primarily of
cobble-sized adobe fragments that were blackened on one surface. Some of the adobe was
burned and associated with wood ash (possible
hearth coping?). A number of thefragmentshad
one smooth and heavily blackened surface and
may be what is locally referred to as "blood
plaster" or "blood floor" (Bandelier 1916; Hawley et al. 1943). Level 2 of this stratum was
closed prior to its complete excavation at the end
of the 1989fieldseason. The room was not backfilled, but was closed with a wooden cover and
sealed with plastic and sediment.
The 1990 excavations continued in the west
half of Room 1 in Stratum 4 level 3. Burned and
blackened adobe fragments continued to predominate in level 3. The artifact density was
relatively low, and sherds appeared to be clustered adjacent to the south wall. The few large
tuff cobbles that were recovered from level 3
were surrounded by charcoal concentrations
(which were subsequently found to overlie the
area designated as Feature 18 in level 4). A
single tree-ring sample (DD 95) was collected.
Uncharred wood fragments were relatively
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Table 4.1. Tree-ring SamplesfromRoom 1.
DD#
1
2
4
5
6
7
8
70
72
73
74
91
92
93
95
96
97
98
99
102
105
106
111
112
116
117
131
133
135
137
138
139
140
142
167
168
170
171
172
177

Provenience
S 1/2, Stratum 1
S 1/2, Stratum 1
S 1/2, Stratum 2
S 1/2, Stratum 2
S 1/2, Stratum 2
S 1/2, Stratum 2
S 1/2, Stratum 2
W 1/2, Stratum 3, level 1
W 1/2, Stratum 3, level 2
W 1/2, Stratum 3, level 2
W 1/2, Stratum 3, level 2
W 1/2, Stratum 4, level 2
W 1/2, Stratum 4, level 2
W 1/2, Stratum 4, level 2
W 1/2, Stratum 4, level 3
W 1/2, Stratum 4, level 4
W 1/2, Stratum 4, level 4
Feature 18 (Stratum 4)
Feature 18 (Stratum 4)
W 1/2, Stratum 5, level 1
W 1/2, Stratum 5, level 2
W 1/2, Stratum 5, level 2
W 1/2, Stratum 5, level 3
Feature 20 (Stratum 6)
W 1/2, Stratum 6, level 2
Feature 20 (Stratum 6)
SE Quadrant, Stratum 3, level 1
SE Quadrant, Stratum 3, level 2
SE Quadrant, Stratum 4
SE Quadrant, Stratum 7
SE Quadrant, Stratum 7
SE Quadrant, Stratum 7
NE Quadrant, Stratum 6 (equiv.)
NE Quadrant, Stratum 5 (equiv.)
SE Quadrant, Stratum 5
SE Quadrant, Stratum 5
W 1/2, Stratum 5, level 4
NE Quadrant, Stratum 5
SW Quadrant, Surface 1
SE Quadrant, Surface 1

common in this deposit; most were poorly preserved and disintegrated upon excavation; only
one sample was collected. The wood is probably
juniper bark used as closing material in roof
construction. In the lower levels of Stratum 4, the
deposits of Room 1 became stratigraphically
complex and topographically irregular. The base
of Stratum 4 did not cover the entire west half of
the room. Because of the material associations of
an upper-story surface as well as roofing materials, we infer Stratum 4 to be associated with a
roof-collapse episode. Upper-story evidence is

Date

1275vv
1268vv
1275vv
1267vv

Species
Pinus ponderosa
Pinus ponderosa
Pseudotsuga menziesii
Pinus edulis
Pseudotsuga menziesii
Pseudotsuga menziesii
Pinus ponderosa
Pseudotsuga menziesii
Pseudotsuga menziesii
Pinus ponderosa
Pseudotsuga menziesii
Pseudotsuga menziesii
Pseudotsuga menziesii
Pseudotsuga menziesii
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus edulis
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pseudotsuga menziesii
Pseudotsuga menziesii
Pinus ponderosa
Pinus edulis
Pinus ponderosa
Pinus ponderosa

provided by the groundstone assemblage (one
metate fragment and two minimally worked
stone slabs), and fragments of a finished plaster
surface (floor). The abundance of beam-impressed adobe and juniper fragments indicates
roof construction materials.
Feature 18, contained in Stratum 4 level 4,
was a cluster of four slabs of rhyolite or welded
tuff associated with burned and unbumed adobe
chunks, some wood ash, and patches of precipitate carbonate. The feature was ovoid in
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Figure 4.2. N-S mid-room profile of Room 1.

Table 4.2. Room 1 Sediment Descriptions.
Layer
(Stratum)
V(3)

Depth3
(m
bmgs)
0.650.93

VI (3)

0.851.08

VII (4)

1.101.29

VIII (5)

1.111.50

IX (3/4/5)

1.001.60

X (4/5)

1.281.51

XI
(Feature
18)

1.411.55

XII (6)

1.511.60

XIII (7)

1.501.62

XIV
(Fea.20)

=1.64

Surface 1

1.631.78
=1.75

Surface 2

Description3
Brown (10YR 5/3); slightly gravelly, sandy, silt; moderate, finemedium, subangular blocky structure; slightly hard dry consistence;
clear wavy boundary; Associated with wall fall deposit, possibly
decomposed mortar and plaster from walls.
Brown (10YR 5/3); gravelly, sandy silt, with rare small tuff cobbles;
weak, medium, granular structure; soft dry consistence; common
charcoal fragments (3-5 mm); sharp, wavy boundary.
Brown (10YR 5/3) fines; gravelly silt; moderate, fine-medium,
subangular blocky structure; soft dry consistence; common charcoal
fragments, abundant adobe fragments (10YR 6/4); sharp, wavy
boundary. Similar to II—higher percentage of adobe, larger charcoal
fragments.
Brown-dark brown (10YR 4/3); sandy silt; weak, fine subangular
block structure; soft dry consistence; common charcoal fragments;
sharp wavy boundary.
Brown (10YR 5/3); slightly gravelly, sandy silt with abundant large
tuff cobbles; weak, fine granular structure; slightly hard dry
consistence; common charcoal fragments (1-2 cm), few adobe
fragments, rare wood ash; clear irregular boundary. Few loosely
packed cobbles and adobe fragments with carbonate films.
Grayish brown (10YR 5/2); slighdy gravelly, sandy silt; strong,
medium angular blocky structure; slightly hard dry consistence;
abundant adobe fragments; sharp irregular boundary. Loosely packed
adobe fragments blackened on one side.
Yellowish brown (10YR 5/4); gravelly, sandy silt; weak, fine
granular structure; soft dry consistence; few charcoal fragments (2-5
cm), few adobe fragments; clear, irregular boundary. Associated with
Feature 18.
Yellowish brown (10YR 5/4); slightly gravelly, sandy silt; strong,
fine, angular blocky structure; loose dry consistence; abundant adobe
fragments; abrupt smooth boundary.
Grayish brown (10YR 5/2), silt; single grain structureless; loose dry
consistence; abundant charcoal (<3 cm); abundant adobe fragments;
abrupt smooth boundary. Adobe fragments are triangular in cross
section ( 2 x 5 cm).
Pale brown (10YR 6/3); clayey silt; moderate, fine angular blocky
structure; slightly hard dry consistence; abundant charcoal fragments;
abundant wood ash; common adobe fragments; abrupt smooth
boundary.
Slightly sandy, slightly gravelly clayey silt; massive structureless;
very hard dry consistence; very abrupt smooth boundary.
Sandy silt; moderate, medium subangular blocky structure; slightly
hard dry consistence; few charcoal fragments; abrupt smooth
boundary. Formed in Bt soil horizon

Artifact
Masonry density
(n/10/)
(m3)
0.57 (SE
.87
quadrant
only)
SeeV

SeeV

0.39

2.7

0.11

4.0

See
above

See
above

See
above

See
above

0.0

21.7

0.05

2.5

0.0

9.0

0.01

0

0.0

2.1

0.0

7.2

a

In this and in the following similar tables, depth and boundary descriptions refer to the lower boundary of
the deposit; structure descriptions refer to the fine sediment.

plan (=70 x 90 cm) and irregularly basin-shaped
in profile (25 cm deep). Two small tree-ring
samples (DDs 98 and 99) were recovered from

the feature, but neither produced a date. Feature
18 was located slightly northwest of the center of
the room, and the eastern edge was visible in the
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mid-room profile (Layer XI, Figure 4.2). We
interpret this cluster of material as a disturbed
feature from an upper story room. Its original
context and form were not preserved, and its
function remains unknown. The material associations are suggestive of a hearth-related feature, possibly an ash pit.
The boundary between Strata 4 and 5 was
ambiguous; the composition of the two deposits
was similar and Stratum 5 was heterogeneous.
Both strata contained burned and unburned
beam-impressed adobe fragments. The transition
from Stratum 4 was marked primarily by a decrease in charcoal density and an increase in
artifact density. The ambiguity is also identifiable in the profile where Stratum 5 is correlated
with Layers VIII and X. The northern third of the
room and the area adjacent to the west wall contained greater quantities of adobe fragments and
tuff masonry materials (Layer X). The relatively
higher concentration of artifacts and uncharred
wood in the southern portion corresponds to
Layer VIII in the profile.
Artifact types were differentially distributed
across the room in Stratum 5. Lithic material was
more common in the northern half, whereas
sherds and bone were more common in the
southern half. Many large sherds and adobe fragments (=20 x 20 cm) in levels 1 and 2 were
vertically oriented, which suggests rapid deposition and burial. If the deposit was exposed for
any length of time, these objects would have
settled to a more nearly horizontal orientation.
Uncharred bark strips, generally oriented N-S or
E-W, occur throughout the unit in all levels but
were more common in levels 4 and 5. The orientation of the bark is consistent with that expected
from roof closing material. Stratum 5 in the
southeast quadrant had a similar composition
(e.g., it also contained juniper fragments) but a
slightly different consistence and a lower artifact
density. It was composed of relatively finegrained sediments that may indicate more intensive weathering of roof adobe. The juxtaposition of the charcoal and artifacts with roof
material leads us to interpret Stratum 5 as a roof
fall deposit. The roof, exposed to weathering,
eventually collapsed resulting in a mixture of
roof construction materials and refuse. In the
southern portion of the room, Stratum 5 lay
directly over Surface 1. The homogeneity of
Stratum 5 became more pronounced with depth.

Stratum 6 (Layer XII) was delineated in the
central portion of the room as a fine-grained
sediment with a high density of artifacts and
charcoal, although charcoal density decreased
with depth. It was similar in composition to
midden deposits excavated outside the main
roomblock, in subarea 4 (Linse 1990). Although
this is not visible in Figure 4.2, Stratum 6 occurred at a higher elevation in the eastern half of the
room. Portions of Stratum 6 were superimposed
over Feature 20 and Surfaces 1 and 2.
Feature 20 consisted of tuff that had been
plastered with adobe. The tuff and adobe were
burned and overlain by other burned adobe fragments (=20-cm diameter) and wood ash. The
feature had no formal structure, but the material
was that expected to be associated with a hearth.
The feature is most likely an upper-story hearth
lined with tuff and plaster that was disturbed
when the roof collapsed. The association of Feature 20 with the underlying Surface 1 might indicate that it is associated with a secondary occupation of Room 1. The disturbed character of the
feature, however, does not support the latter
interpretation.
Stratum 7 lay south of Feature 20 along the
center of the south wall. Its identification as a
separate stratum is problematic. It was originally
considered to be a part of Stratum 6 that continued south of Feature 20, based on the relatively high artifact and charcoal density. Therefore, approximately 40 /of Stratum 7 was included in Stratum 6 prior to its delineation. It
was ultimately differentiated from Stratum 6 by
its higher artifact density (see Table 4.2), oddly
shaped adobe fragments, and an extremely high
concentration of charcoal. The adobe fragments,
some of which were burned, were rod-shaped, 3 5 cm long, and triangular in cross-section (each
side <1.5 cm). Adobe packed between secondary
or tertiary beams would have a similar shape.
The shaped adobe and charcoal might indicate
that a small section of the roof was burned. Stratum 7 lay directly over Surface 1.
Surface 1
A veneer of sediment 2-3 cm thick was
included in the Surface 1 deposit to facilitate
collection of artifacts associated with the surface.
Artifacts in direct contact with the surface were
point-located (Table 4.3). The Surface 1 plaster
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Table 4.3. Floor Assemblage from Room 1, Surfaces 1 and 2.
PL#
1
2
3
4
5
6
7
8
11
12
13
14
15
16
17
18
19
20

Quadrant
SW
SW
SW
SW
SE
SE
NE
NE
SE
SE
SE
SE
SE
SE
SW
NW
SW&SE
SW

Surface
1
1
1
1
2
1
2
2
1
2
2
1
1
2
2
2
Fea.22
2

Description
Complete or nearly complete shaped slab of welded tuff
Unmodified meta/quartzite cobble used as hammerstone
Broken welded tuff slab metate; used after fracture
Basalt-andesite flake, .5-1.0," nondiagnostic with cortex
Santa Fe B/w bowl sherd, interior decorated, w/ground edge
Unmodified sandstone cobble, used as hammerstone
Unmodified granodiorite cobble; no apparent use modification
Complete, unexhausted core of basalt-andesite
bone tool
bone tool
Tuff vent plug or possible tiponi (see Steen 1982:49-53)
Pedernal chert flake, .5-1.0," nondiagnostic with cortex
Complete miniature pot, burned, orifice 1.5 cm in radius
Smeared-indented corrugated jar sherd w/external sooting
Smeared-indented corrugated jar sherd w/external sooting
Meta/quartzite notched ax, well shaped, complete/nearly complete
Rhyolite or welded tuff slab, base of pit feature
DD177

was 4.5-6.0 cm thick and did not cover the entire
room (Figure 4.3). Coping and patches of floor
plaster along the north and west walls showed
that the surface once completely covered the
room. The room fill did not contain any pieces of
the missing surface. The plaster was hard and
difficult to excavate because it contained a high
percentage of clay; Surface 1 contained more
clay than any other plaster excavated in Area 1.
A covered pit (Feature 22) was visible in Surface
1. In addition, the broken edges of Surface 1
were rounded, blackened, and worn smooth
which indicates that the room was occupied after
Surface 1 was broken. This use wear casts doubt
on the context of point-located artifacts collected
from Surface 1 (PLs 1-4, 6, 11, 14-18, Table
4.3). The artifacts could be associated with a
secondary occupation of Room 1 rather than the
original occupation of Surface 1.
Feature 22 was a straight-sided, circular pit
located in the center of the southern half of
Room 1 (Figure 4.3). The feature was 50-55 cm
in diameter and 15 cm deep. It was lined with 3-4
cm thick silty clay plaster similar to that of Surface 1. Below the plaster walls lay a welded tuff
slab that formed the flat base of the feature. The
pit was filled with material that was similar in
composition to the fill between Surfaces 1 and 2.
The feature appeared to be sealed by Surface 1.
This plaster, however, was considerably thicker

(8-12 cm) than was Surface 1. Few artifacts were
recovered from the fill of this feature, although
charcoal density was high and one tree-ring
sample (DD 181) was collected. The entire west
half of the feature fill was collected as a flotation
sample (BS 29) (see chapter 9).
In the areas where Surface 1 was intact, a
thin (2-3 cm) unconsolidated deposit separated it
from an underlying surface. This "fill below Surface 1" was comprised of pebble- and gravel-size
adobe in a silty matrix. Except for a few small
pieces of charcoal, this deposit was devoid of
artifacts.
Surface 2
Surface 2 lay below Surface 1, and covered
the entire room. Surface 2 appears to be usecompacted and was formed in the culturally
sterile B horizon that underlies the site. Surface 2
contained a burned area located southeast of
Feature 22. The feature crosscut the burned area
and verifies that feature construction postdates
the use of Surface 2. Several artifacts were recovered from the surface (PLs 5, 7, 8, 12,13, 18,
20, Table 4.3) while others were embedded in the
upper 2-3 cm of the deposit. Again, the artifacts
collected from Surface 2 might be associated
with a later use of the room rather than the original occupation of Surface 2.
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Surface 2 provided evidence for remodeling
or reconstruction. In the SW quadrant, an adobe
wall foundation was found 60 cm east of the west
wall. Surface 2 was poorly preserved in the NW
quadrant, but parallel ridges 25-45 cm from the
west wall could be discerned. Wall construction
materials are unknown, but the width of the
foundation, 25 cm, is comparable to that of the
masonry walls at the site. Room 1 either replaced
an earlier room in the same area or it was enlarged by removal of its original west wall.
The surface with which Feature 22 was
associated remains a question. The material used
to seal the pit appeared identical to Surface 1, but
the feature was capped independently of Surface
1 construction (Figure 4.4). In addition, the
plaster lining the pit was similar to the Surface 1
plaster, no other plaster was associated with
Surface 2; and the feature crosscut the burned
area of Surface 2. These observations suggest
that the feature was constructed before or during
Surface 1 construction and was sealed subsequent to its use. An association with Surface 2,
however, cannot be conclusively ruled out We
can only be sure that feature construction postdated the initial use of Surface 2. A compositional and microartifactual analysis of the feature
fill and surrounding deposits (as conducted for
some other rooms in Burnt Mesa Pueblo in Linse
1991) could provide a positive link between the
feature and one of the surfaces.
The function of Feature 22 is unknown. The
possibility that the feature was a hearth can be
eliminated because the plaster was notfired.The
feature could have provided a secure, pest-proof
storage space, although, as is typical of many
storage features, we have little to support such an
interpretation. (Such an interpretation would be
consistent with our earlier suggestion that lowerstory rooms were used for storage or processing
rather than habitation.) Alternatively, in the Taos
portion of the Northern Rio Grande region, central pit features were used to foot roof supports
(P. Crown, personal communication). The roof
area for Room 1 is relatively large, =12 m2 and
might have required a central support post; the
slab under the feature would have provided additional support. Construction of a stronger roof
could have coincided with expansion of the
room. This would abolish the need for central
support and allow closure of the feature. Traces

of use as a post mold, such as marks on the plaster lining or compacted basal sediments, are not
evident in this feature, however, nor are such
roof supports otherwise known on the Pajarito
Plateau so far as we are aware.
Architecture
The interior dimensions of Room 1 at the
foundation are 3.12 m E-W and 3.27 m N-S. The
walls slope inward with depth, thus the exterior
dimensions at the modern ground surface are
greater than the interior dimensions plus the
thickness of the masonry (see Figure 4.3). At the
surface and in the upper few courses, the east
wall appears to be double coursed along part of
its length. This however may be a function of the
independent construction of Room 1 and the
room to the east. Joining of the southern and
western sections of the quadrangle probably
resulted in their juxtaposition. Surficial wall
alignments show the rooms to be oriented at
slightly different angles, which provides additional support for this construction sequence
(Figure 4.1).
The north wall was constructed in two sections: the eastern portion, and the section at the
western end postulated to be associated with
expansion of Room 1. Both sections of the north
wall abut the plastered western wall of the room
to the north indicating that Room 1 postdates
construction of that room. Bonding and abutting
sequences show that the eastern section of the
north wall was the first wall constructed in Room
1. Addition of a column of rocks to the north
wall extended it west by some 40 cm. The east
wall abuts the north wall and the south wall abuts
the east wall. The southwest corner of the room
is bonded. The masonry in the SW comer was
unstable and the upper courses were missing.
This instability would be expected if the south
wall, or the east end of the south wall, was reconstructed when the room was extended west.
The west wall abuts the western extension of the
north wall. Table 4.4 lists the height, number of
courses and average masonry dimensions for the
walls in Room 1.
What remains of Room 1 is probably only
the lower-story portion, but nearly all of that. An
approximate measurement of the height of the
fallen walls can be calculated using the volume
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Figure 4.3. Room 1 plan map.
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Table 4.4. Room 1 Masonry Statistics.
Wall
North
South
West
East

Height from
foundation (m)
1.72
1.92
1.86
1.88

Maximum
Courses
11
12
13
12

Average dimensions (cm)
Masonry Boulders
Chinking Materials
45.5 x 8.9
8.6 x 3.6
58.7x11.4
9.1x3.8
53.5 x 12.0
10.7 x 4.0
39.4 x 13
10x3.6

of masonry recovered from fill. These calculations provide only a gross estimate of wall
height because mortar thickness is not considered, the width of the rocks is estimated, and the
previous context of the rocks in the fill is unknown. Moreover, the volume of wall fall, although measured during the 1989 and 1990
excavations at a total of 3.05 m3, was not measured in 1988. The 1988 excavations ceased at 80
cm below the modem ground surface (about 43%
of the average depth of the upper floor surface
below the top of the remnant standing walls), but
the 6 m3- of sediments removed in 1988 account
for only about 32% of the total sediments in the
room. Strata 1 and 2, most of which were removed in 1988, had a high density of wall fall.
We suggest that the sediments removed in 1988
contained more wall fall than the sediments removed in subsequent years. If the 1988 excavations contained half tiie total wall blocks that
fell into the room, then a minimum estimate of
the total volume of rubble would have been
about 6 m3. If we assume that each block in each
wall had an equal chance of falling either into the
room or out of the room, we can further assert
that 12 m3 of rubble were available to add height
to the existing walls.
Using this information, we can calculate a
rough estimate of the original minimum height of
the walls in this room. The average width of the
walls (based on blocks visible on the surface in
Figure 4.3) is 22 cm. Therefore, the estimated 12
m3 of rubble would have been sufficient to build
54.5 m2 (12 m3 + 0.22 m) of wall. To convert
this measurement to the linear measure of
additional wall height, we divided it by the total
length of the walls surrounding the room (12.9
m). This results in a total of 4.2 additional meters
in height for the whole room. We complete the
calculation by dividing this total additional
height by 4 to find that the minimum additional
height of" each wall, beyond that preserved at
time of excavation, is roughly 1 m. It is thus

reasonable to suppose that the original walls of
this room may have been at least 3 m high,
divided into an upper and a lower story. If the
upper story were as high as the lower story, the
total height of the walls may have been almost 4
m.
The plaster was removed from the north,
south, and east walls. Each wall had a layer of
construction plaster covered by a layer of finishing plaster. The construction plaster varied in
thickness from 3-5 cm while thefinishingplaster
was uniformly 1-cm thick. The north wall masonry was wet laid, and the mortar formed part of
the construction plaster when it was smoothed
over the wall surface.
The north wall does not contain a full course
of foundation stones and has a higher percentage
of chinking relative to the east and south walls.
The chinking and masonry are larger at the base
of the wall, perhaps to compensate for the lack of
foundation, and to increase the stability and
strength of the wall. The south wall foundation
consists of a single course of masonry set in a
shallow trench with chinking wedged along the
interior edge. This wall is fully coursed, and the
chinking and masonry are arranged such that the
wall appears to be patterned, with alternate
courses of masonry and chinking. The south wall
contains two niches (Features 24 and 25). There
is a running joint in the upper six courses of the
south wall about 40 cm east of the S W comer of
the room. The location of the joint corresponds to
the location of the earlier west wall and provides
additional evidence for reconstruction or repair
of the south wall when the later west wall was
built.
The east wall is fully coursed with the exception of two courses that merge at the northern
end of the wall. The chinking and masonry
alternate in this wall but the pattern is not as
systematic as that in the south wall. The east wall
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contained two running joints that were eventually
identified as the edges of a sealed doorway
(Feature 26).
Feature 24 is a circular niche located between the top two courses of the south wall at the
east end. It is circular to ovoid in shape, and
measures 13.5 cm from top to bottom, 19 cm east
to west, and is 12 cm deep. The niche was constructed by carving 5 cm out of the masonry
boulder above and 2-4 cm from the rock below
the niche. The feature was not plastered and
contained no material aside from a small amount
of room fill. Judging by its height above the floor
(slightly more than 1.5 m), and its diameter, it
might have anchored one end of a joist supporting an upper-story room. It is difficult to have
any confidence in this interpretation, however,
because there are no similar features in the rest of
the southern wall, nor in the opposite northern
wall (the remnant portions of which, however,
are not quite as high). Thus the purpose of Feature 24 is uncertain.

These adjacent, apparently plastered surfaces
were separated by a dense root mat. Although
these walls could have been constructed simultaneously, they could not have been plastered
simultaneously, since plaster must be applied
from the exterior.

Feature 25 is located in the approximate
center (E-W) of the south wall 1.10 m above
Surface 1 . It is roughly rectangular in shape,
13.5 cm high, 8 cm wide and 18 cm deep, and is
located between two courses that are separated
by a 5-10-cm-thick layer of mortar. Aside from
the mortar, the niche is not plastered and the tuff
rocks were not altered during the construction of
the feature. The tuff cobble below the niche is
smooth, possibly reflecting use wear. It was
filled with unconsolidated room fill.
Feature 26 appears to be a sealed entry in the
east wall of Room 1. The shape of the entry is
comparable to other sealed doorways at the site,
however, this doorway intersects another that is
offset to the south by about 25 cm. When the
rocksfillingthe aperture in Room 1 were removed, a layer of plaster covering the exterior of
the east wall remained. Upon removal of the
plaster, the fill in the room to the east was visible, but only in the southern half of the opening
(the maximum width of the opening is 30 cm).
The northern 25 cm of the aperture was blocked
by the west wall of the adjacent room (Figure
4.4). This wall also appeared to have been
plastered. (However, it is possible that one or
both of these apparently plastered surfaces was in
fact formed by the redeposition of fine clayey
sediments between the two adjacent walls.)

Figure 4.4. Aperture in the east wall of Room 1.

A number of scenarios could result in the
offset passages. One possibility is that the Room
1 doorway intersects a missing portion of the
wall of the adjacent room, rather than a doorway
out of it. This suggests that Room 1 was constructed first, and opened onto another room that
was later remodeled leading to closure of the
Room 1 entry. Alternately, the room to the east
may have once connected to an earlier room
located where Room 1 now stands. If Room 1
was reconstructed, as the Surface 2 foundation
suggests, then the opening might not be a formal
doorway. The aperture may simply have been a
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breach that provided access to Room 1 during
reconstruction. Such an aperture would have
prevented stressing newly constructed walls by
climbing over them. We are unable to verify that
the Room 1 door intersected another entry way,
or to determine the sequence of wall construction, without excavation of the room to the east.
Interpretations
The area of the site that we call Room 1 is a
space once occupied by two rooms, an upperstory room and a lower-story room. The two
different kinds of surfaces, the evidence for
major architectural alterations of the room, and
the sealing of the pit feature indicate that the
function of the (lower-story) Room 1 may have
changed through time. The wear on the broken
edges of Surface 1, and the absence of this surface, even in fragmentary form, in the rest of the
room indicates that the room was used after part
of the surface had been destroyed. The later use
of the room may be associated with an occupation that was subsequent to the main occupation
of the Area 1 pueblo. Ceramic data provide nominal support for a later or continued occupation
of Room 1. The lower surface (Surface 2) contains only Santa Fe B/w ceramics while Surface
1 contains Wiyo B/w. In addition, fill immediately overlying Surface 1 contains small percentages of Wiyo B/w, Biscuit A, and Biscuit B
types. The strength of these arguments is questionable, however, given the small sample of
painted ceramics recovered from each surface, as
well as the poor condition of the floor in the
northern portion of the room .
Despite the differences in the physical
characteristics of the two surfaces, analysis of
microartifacts does not support a significant
change in the function of Room 1 (Linse 1991).
Contrary to expectations, the composition of the
upper 0.5 cm of the two surface deposits were
not significantly different. Both deposits contain
similar percentages of sand-sized ceramics,
charcoal, and igneous rock (which may reflect
ground stone refurbishing).
The absence of primary roof beams and little
evidence for fire suggest that the roof was probably dismantled. The vertical orientation of
sherds in the sediments overlying and mixed with
roof fall deposits resulted from a rapid depositional event—perhaps thefinalcollapse of the

roof. The recovery of fragments of secondary
beams, however, and the patterned orientation of
juniper bark strips, provide evidence for at least
partial natural disintegration of the roof. The
spatial differences in the Stratum 5 deposit can
be accounted for by differential destruction of the
upper story. The northern half of the room had
higher concentrations of wall fall deposits. The
superior preservation of the southern surfaces,
and the weathered adobe ("adobe melt") in the
southern quadrangle indicate that roof disintegration began in the northern portion of the
room. Stratum 4, interpreted as roof fall, may
constitute the collapse of the roof of an upper
story room. Natural disintegration of the upper
story roof would dislodge the upper courses of
the wall and result in the mixture of wall and
roof fall contained in Stratum 3. Loss of the roof
reduces the structural integrity of the walls.
When the exposed masonry mortar weathered,
the walls collapsed to form Stratum 2. Stratum 1
was formed by a combination of soil formation
processes and a probable influx of eolian sediment.
Room 10
Room 10 is a "front" room (i.e., adjacent to
the plaza) in the northern wing of the Area 1
roomblock. The room was excavated to the top
of Surface 1 during the 1989 season (Linse
1990). A variety of materials was collected from
Surface 1, including groundstone (manos and an
andesite slab), ceramics (including one edgeground sherd), a hammerstone, and a broken
biface. The room contained no evidence for a
hearth, although small areas on the north wall
near a sealed doorway were soot blackened. In
1990, the backfill was removed from the eastern
half of the room to conduct subfloor investigations.
Surface 1
Portions of Surface 1 were badly cracked,
and revealed the presence of a lower Surface 2.
Few sherds were found in the plaster of Surface
1. The plaster was of uniform thickness, 1.52 cm, and sloped up onto the north and east
walls. The plaster consisted of a silty clay tempered with medium-coarse sand. Portions of the
surface were slightly discolored, and a similarly
colored gray silt had accumulated in the cracks

— 60 —

of Surface 1. The silt was not a separate slip or
wash, but probably resulted from use-wear by the
prehistoric inhabitants or by the activities surrounding our excavation. Surface 1 lies directly
over Surface 2.
Surface 2
Surface 2 was a 1-1.5-cm-thick plaster
deposit that covered the entire eastern half of
Room 10. A shaped slab of welded tuff (PL 20)
that was polished on the edges and surfaces was
embedded in the floor plaster. No other artifacts
wererecoveredfrom this surface. The plaster
was a clayey silt tempered with coarse sand and
tuff gravel. Surface 2 was separated from the
north wall by 5 cm of culturally sterile silty
sediment. Surface 2 was well preserved with the
exception of a few patches (<0.03 m2) where the
plaster was missing, and a number of places
where the floor had sunk and formed a slight
depression. The collapsed areas were above
rodent burrows that were filled with unconsolidated sediment. Rodent burrowing may have
beenresponsiblefor the missing plaster along the
north wall as well. A few artifacts were found in
the Surface 2 plaster.
Excavation continued below Surface 2 (in
Stratum 4) because werecovereda number of
artifacts, tuff cobbles, charcoal, and wood fragments. The sediment of Stratum 4 varied in consistence from consolidated to unconsolidated,
possibly as aresultof rodent disturbance and
use-compaction. Rodents have significantly
disturbed this stratum and the underlying noncultural B horizon. The accumulation of cultural
materials above sterile sediment may indicate
that, prior to construction of the northern section
of the pueblo, the area was a locus of activity, or
that surface irregularities were filled with refuse.
Accumulations of refuse would attract rodents
and account for the extensive disturbance. Any
interpretations of the cultural material below
Surface 2 are equivocal, however, because their
context has been altered by rodent activity.
The underlying noncultural deposits have
been altered by soil formation. There is no A
horizon evident in the profile; however, cultural
deposition and other human activity and could
easily disturb and mask weakly developed soil
horizons. The underlying deposit is a culturally
sterile lapilli gravel (gravel-size tuff volcanic

bombs) modified by the accumulation of illuvial
(translocated) clay and carbonate to form a Btk
horizon.
Room 11
Room 11 (Figure 4.5) lies in the center of the
southern section of the pueblo quadrangle. Wall
clearing near this room helped to establish that it
is also a front room (located adjacent to the
plaza). The north wall was buried by sediment
that washed downslope toward the central plaza.
After all of the walls were identified the room
was bisected (N-S), and excavation began in the
eastern half. Excavation of this half stopped just
above Surface 1. The mid-room profile was
drawn (Figure 4.6), followed by stratigraphic
excavation of the southwest quadrant (without
subdivision into 10 cm levels). The northwestern
quadrant was excavated as one unit and not
screened, although some material was collected.
The stratigraphy of the southwestern quadrant in general matched that of the eastern half
(see Table 4.5 for stratigraphic correlations).
Some of the strata were more finely divided in
the SW quadrangle than in the eastern half
because they were visible in the profile. For
example, Layer V (Figure 4.6) was differentiated
as a separate stratum (6) whereas in the eastern
half it was included with the adjacent deposit
(Stratum 4, Layer 4).
Stratum 1 was an unconsolidated gravelly,
sandy silt. This stratum is a soil stratigraphic
unit, a zone altered by soil formation, rather than
a depositional unit. It was differentiated in the
field because its physical characteristics had been
altered by weathering processes and plant
growth. Removal of this sediment revealed a
deposit of tuff cobbles and boulders surrounded
by a consolidated clayey silt matrix (Stratum 2).
Some of the tuff rocks were in alignment, and
appeared to be an intact portion of the east wall.
Stratum 2 is interpreted as wall fall due to the
large quantity of tuff rocks and their orientation.
The third stratum was less consolidated and
thefrequencyof adobefragments,some blackened on one side, increased. This stratum may
represent a separate wall fall episode. The ratio
of masonry to fine sediments did not, however,
differ significantly between Strata 2 and 3,
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Figure 4.5. Plan map of Room 11.
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Figure 4.6. N-S mid-room profile of Room 11.

Table 4.5. Room 11 Sediment Descriptions.
Layer
(Stratum)

KD
11(2)

III (2)
IV

(3&4)
V (6, SW
quadrant)
VI (5)

VII
(5&6)

VIII (6)

IX (6)

Depth
(m
bmgs)
0.030.06

Artifact
Masonry density
(n/10/)
(m 3 )
0
1.4

Description
Brown (10YR 5/3); slightly gravelly, sandy silt; weak,
fine granular structure; loose to soft dry consistence;
common fine rootlets; abrupt wavy boundary.
0.15Brown-dark brown (10YR 4/3); slightly clayey, gravelly
0.53
0.20
silt; moderate medium subangular blocky structure; hard
dry consistence; few tuff cobbles; sharp wavy boundary.
May be a weathered portion of Layer II.
0.45Brown (10YR 5/3); gravelly silt; weak fine-medium
Seen
0.90
granular structure; soft dry consistence; abundant tuff
cobbles-boulders (masonry); sharp wavy boundary.
Yellowish brown (10YR 5/4); gravelly silt; loose-weak
0.651.05
medium subangular structure; soft dry consistence; clear
1.15
wavy boundary.
1.35
Brown (10YR 5/3); gravelly sandy silt; weak fine
0.0
granular structure; loose dry consistence; abundant small
cobble-sized adobe fragments; sharp smooth boundary.
1.30Yellowish brown (10YR 5/4); gravelly sand; weak fine
0.35
1.40
subangular blocky structure; soft dry consistence;
common adobe fragments and tuff cobbles; abrupt
smooth boundary. Difficult to delineate, possibly
associated with an early wall fall event
0.80Light yellowish brown (10YR 6/4); sandy clayey silt;
See VI
1.50
strong coarse subangular structure (refers primarily to
andVin
adobe fragments); hard dry consistence; abundant cobble
to boulder-sized adobe fragments; rare wood ash; abrupt
smooth boundary. Probably associated with roof fall
event.
1.0-1.55 Pale brown (10YR 6/3); gravelly sand; single grain
0.1
structureless (although contains sedimentary structures,
i.e. bedding planes); slightly hard dry consistence; few
tuff pebbles; abrupt irregular boundary. Bedding planes
indicate fluvial or colluvial deposition.
1.40
Light yellowish brown (10YR 6/4); pebbly gravelly silt;
0.003
single grain structureless; loose dry consistence; few
adobe fragments and small tuff cobbles; abrupt wavy
boundary. Associated with initial disintegration of wall
or roof.
1.43
Yellowish brown (10YR 5/4); slightly gravelly sandy
0
silt; single grain structureless; loose dry consistence; rare
small tuff cobbles; very abrupt smooth boundary. May
be a product of weathering of Layer VII.

X
(deposit
overlying
Surface 1;
not shown on
profile)
Surface 1
1.52
Surface 2
1.64

clayey silt
slightly clayey silt

nor are two episodes visible in the profile. The
distinction is most likely a product of differential
weathering of the sediment surrounding the
masonry. Stratum 3 was more deeply buried and

0
0

2.1

See II
Stratum 3,
1.4; Stratum 4, 2.6
0.5

2.4

See VI
and VIII

3.2

See VIII

See
Surface I

2.1
3.8

thus subject to less weathering than was the
sediment closer to the surface. Films of calcium
carbonate provide additional evidence of weathering. Carbonate leached from upper sediment
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and formed a precipitate on the underside of artifacts recovered from Stratum 3.
Stratum 4 was an unconsolidated deposit
with an increased frequency of adobe fragments.
Many of these fragments retained beam impressions or had soot-blackened surfaces. The
frequency of tuff rocks decreased slightly relative
to the frequencies of adobe, charcoal, and wood
fragments. Artifact density increased with depth.
The SW quadrant had a higher frequency of tuff
rocks relative to sediment in Stratum 4 than did
the rest of the room. Four tree-ring samples (DDs
107, 108, 114, and 115, Table 4.6) and fragments
of juniper bark were recovered from this stratum;
two other samples were recovered from the NW
quadrant at an elevation consistent with Stratum
4 (DDs 175 and 176); none was datable. Stratum
4 is interpreted as a mixture of wall fall and what
may be the upper-story roof.
The shift to Stratum 5 was marked by a sharp
decrease in the number of tuff rocks. The tuff in
this stratum probably derives from the overlying
deposit and was embedded in the previously deposited Stratum 5. This deposit was characterized
by cobble-size adobe fragments in an unconsolidated silt. An area of consolidated wood
ash, charcoal and burned adobe was located in
the northern portion of the room. The burned
adobe appears to be the remnants of an upper
story hearth. Some of the adobe was blackened

on one smoothed surface and may be "blood"
plastered. Other adobe fragments have a curvature that resembles wall-floor coping. The treering samples (DDs 125-128, 161-162, Table
4.6), jumper bark, and burned and blackened
adobe recovered from this stratum are indicative
of a collapsed roof.
Stratum 6 (equivalent to the Stratum 7 in the
SW quadrant) was composed of large (up to 50
cm in diameter), thick (>10 cm) adobe fragments
(Layer VII, Figure 4.6). Most of the fragments
lay with a prepared surface facing up. Charcoal
and plant fragments form a bedding plane in the
cross-sections of the fragments. The orientation
of the fragments and the bedding plane suggest
that this stratum is the collapsed floor of the upper story and that the floor was replastered. Fragments of burned adobe with associated wood ash
were also recovered from a similar location in
the room as were the hearth fragments in Stratum 4. A sample (BS 24) was collected from the
ashy sediment for flotation (see chapter 9). The
hearth material was probably embedded in this
stratum when the roof collapsed. The charcoal
density remained high in this stratum and five
tree-ring samples were collected (DDs 129-130,
134, 166, and 169, Table 4.6), none of which
provided a date.
Layer V, identified in the profile (Figure
4.6), was differentiated during excavation of the

Table 4.6. Tree-ring SamplesfromRoom 11.
DD#
103
107
108
114
115
125
126
127
129
130
134
161
162
166
169
175
176
183

Provenience
E 1/2, Stratum 2
E 1/2, Stratum 4
E 1/2, Stratum 4
E 1/2, Stratum 4
E 1/2, Stratum 4
E 1/2, Stratum 5
E 1/2, Stratum 5
E 1/2, Stratum 5
E 1/2, Stratum 6
E 1/2, Stratum 6
E 1/2, Stratum 6
SW quadrant, Stratum 5
SW quadrant, Stratum 5
SW quadrant, Stratum 7
SW quadrant, Stratum 7
NW quadrant, Stratum 4 (equiv.)
NW quadrant, Stratum 4 (equiv.)
NE quadrant, below Surface 2

Species
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pseudotsuga menziesii
Pinus ponderosa
Pinus ponderosa
Pinus ponderosa
Pseudotsuga menziesii
Pinus ponderosa
Pinus ponderosa
Populus spp.
Pseudotsuga menziesii
Pseudotsuga menziesii
Pinus ponderosa
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southwestern quadrant as Stratum 6 (it was included in the Strata 4 and 5 in the eastern half of
Room 11). This deposit consists primarily of
loosely packed small cobble-size adobe fragments. The location and composition of the
deposit indicate that it is most likely associated
with the collapse of the roof.
The strata associated with the upper story of
Room 11 (5 and 6) have artifact densities comparable to the floor deposits in Room 11 (Table
4.5). These strata contained a greater variety of
ceramic types and debitage material types relative to the deposits of the lower story. No
groundstone was recovered from the lower story
while Strata 5 and 6 contained six pieces. Although the chipped stone tools are similar (projectile points, cores, and bifaces), the other
differences may indicate that the two stories were
used differently, with perhaps a greater variety of
activities taking place in the upper room.
Layers VIII and IX were not differentiated in
plan during excavation. They deserve mention
here, however, because they provide important
information on the collapse of Room 11. The
deposit is relatively well sorted (i.e., consists of a
limited range of particle sizes) and the sedimentary structure of Layer VIII suggests that the
gravelly sand was deposited by water. It represents the decomposition of wall and roof
plaster by natural processes (e.g., precipitation
and possibly wind) after the room was abandoned.
The underlying layer (IX) consists of adobe
fragments and a low frequency of tuff masonry
and cobbles. Its shape and composition indicate
that it was deposited as a result of the initial
natural slumping of the roof. Some of the stones
in the upper courses of the walls are expected to
be dislodged during the early stages of weathering. The absence of beams in the fill, as in the
other rooms, suggests that the substantial roof
material was salvaged at some point. These
deposits do, however, provide evidence that in
Room 11 the salvage activity did not occur until
after the roof began to disintegrate naturally.
Surface 1
Surface 1 was first exposed in the northern
portion of the room. An unconsolidated fine

sediment lay directly on Surface 1. Once the
entire room had been excavated to within a few
cm above Surface 1, the room was subdivided
into quadrants that were excavated separately.
Five to six cm of sediment in the southern half
and 1-2 cm in the northern half were excavated
with Surface 1. This deposit consisted of fine
sand and silt with a few small tuff cobbles (Layer
X, Table 4.5). It also contained a high density of
charcoal in the NE and SW quadrants, some of
which may be associated with the collapsed
upper-story hearth. Most of the sediment derives
from disintegration of the roof but it may also
contain eolian sediment that accumulated after
abandonment of the room.
Surface 1 was a prepared plaster floor in a
relatively good state of preservation (Figure 4.7).
The plaster was a clayey silt that was consistently
about 7 cm thick. The few areas where the
plaster was thin (2 cm) were cracked and poorly
preserved. Two artifacts (Table 4.7) and two tuff
cobbles (SE quadrant) were recovered from this
surface. No features were identified in this surface, although eight randomly located circular
depressions (about 5 cm in diameter) were noted.
Table 4.7. Floor AssemblagefromRoom 11, Surface 1.
PL#
1

Quadrant
SW

2

NW

Description
Smeared-indented corrugated jar sherd with
external sooting
Utilizedflakeof Pedernal chert

Surface 2
Surface 2 was separated from Surface 1 by a
thin veneer of sediment composed of silt, gravelsize rounded adobe fragments, and a few patches
of adobe (<1 cm thick). The plaster of Surface 2
was 2-3 cm thick with one exception. It was
12 cm thick in an area of the NW quadrant where
two tuff cobbles were embedded in the surface.
The plaster was cracked throughout the room and
all quadrants contained areas where pieces of the
plaster was missing. The NW quadrant was the
most severely damaged. No artifacts were
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Figure 4.7. Room 11, Surface 1, looking towards west wall. The sealed doorway (Feature 27) in the north wall opening
towards the plaza has not been excavated and the preserved plaster is still in place.

recovered from this surface, nor were any features recorded.
Subsurface investigations were undertaken in
only three quadrants (NW, NE, SE) due to lack
of time. The sediment below Surface 2 was an
unconsolidated silty gravel that was highly disturbed by rodent activity; the krotovina (ancient
rodent burrows) contained a high frequency of
lapilli gravel from the underlying deposits. A few
artifacts were recovered from this stratum but
their context is questionable due to the rodent
disturbance. One tree-ring sample was collected
adjacent to the north wall (DD 183, Table 4.6)
but it could not be dated. Excavation ceased
when the noncultural B horizon was encountered; all cultural materials in this deposit were
associated with krotovina.

ure 4.5). The exterior dimensions (2.87 m N-S,
2.95 m E-W) of the room at the modem ground
surface do not represent the original dimensions
because the north and east walls are leaning
outward; the north wall bows out approximately
20 cm beyond the foundation. Apparently the
north wall moved during construction (or occupation) of the pueblo because the rocks of the
east wall follow the curve of the north wall outward. The east wall bows out about 15 cm at the
north comer. Gaps in the NE comer not filled by
masonry boulders were packed with tuff chinking and plaster. The upper courses of the south
wall are also slightly bowed out. There was no
evidence of repair or accommodation of the gap
in the southern comers; thus, the south wall
movement probably occurred during the collapse
of the room. Table 4.8 lists the preserved height
of each wall in the room.

Architecture
The interior dimensions of Room 11 at the
foundation are 2.63 m N-S by 2.47 m E-W (Fig-

The east and west walls abut the north and
south walls indicating that the north and south
walls were constructed first. The northernmost
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Table 4.8. Room 11 Masonry Statistics.
Wall
North
South
West
East

Height from
foundation (m)
1.53
1.71
1.81
1.73

Maximum
Courses
12
14
12
13

Average dimensions (cm)
Masonry Boulders
Chinking Materials
51.8x10.6
6.5x3.5
73.0x11
8.3x2.5
59.5 x 9.3
7.8x4.7
50.3 x 10.3
6.7x4.0

rocks of the five upper courses in the west wall
lie perpendicular to the west wall, and appear to
be part of the north wall of the room to die west.
The west wall of Room 11 therefore appears to
abut the north wall of the adjacent room, although this may be explainable if the north wall
of the room to the west has not slumped so far
outward.
All four walls contain two layers of plaster
below the upper 2-3 courses where the plaster
was missing. The most recent plaster was a
finishing plaster approximately 2-4 cm thick.
Thefinishingplaster covers a hard construction
plaster (mortar) that inconsistently covers the
masonry. The construction plaster ranges in
thickness from 1-7 cm, depending on the variability in size of the masonry. The foundation of
all walls consists of a shallow (=10 cm) trench,
excavated into the B horizon. The basal course of
the walls is stabilized by chinking and adobe that
fill the trench around the foundation stones.
The south wall contains rocks and chinking
of exceptionally uniform size and shape as well
as the most level courses. The rocks of the west
wall are larger near the foundation than in the
upper courses, possibly to increase support and
stability. The relatively higher frequency of
cracked rocks in the east wall provides evidence
for settling.
Feature 27, located in the north wall, is a
door that once opened onto the plaza. The opening was in the center of the wall, in the E-W
dimension, with its base about 43 cm above
Surface 1. On the west side of the aperture, the
preserved portion of the wall rises 90 cm; on the
east side, the wall rises 80 cm. The top of the
aperture is not preserved, and it may have been
as high, or higher, than the preserved walls on
either side; its width is about 44 cm. The aperture
was sealed with masonry, clunking, and mortar

sometime after its construction. The irregular
sides of the feature made the joint between the
door and the wall nearly invisible. Closer examination, however, revealed that the rocks sealing
the door were both shorter and thicker than the
wall masonry. The doorsill is sooted or use
blackened. The plaster covering the door was not
noticeably different from thefinishingplaster on
the rest of the north wall. This may indicate that
the door provided access only during construction and that it was sealed before the room was
completely finished.
The volume of masonry recovered from the
fill (3.04 m3) can be used to estimate the original
wall height, using the same logic as for Room 1
(above). In this case, however, we are relatively
certain (given the direction it is leaning) that few
of the upper blocks from the north wall would
have fallen into the room. With this modification,
we suggest that each of the three other walls of
the room would have been at least 1.06 m higher
than they are today (6.08 m3 + 0.22 m) + 8.66 m
•*• 3, using the reasoning outlined above in the
discussion of the Room 1 architecture). Probably
the fourth or north wall was as well.
Interpretations
What we call Room 11 is a space once occupied by two rooms, one in the upper story and
the other in the lower story. The function of
Room 11 (lower) is unknown. This room contained an entry—later blocked—that opened onto
the plaza. All of the lower story rooms we have
excavated contain afilled-inaperture or entryway. This could reflect a standardized construction technology where these openings provided
access to rooms during construction. Alternatively, their closure could signify a restriction in
access to ground-floor rooms or a pervasive
change in function during site use. There is no
evidence that the room ever contained a hearth,
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so whatever change may have taken place was
apparently not a remodeling of habitation space
to storage space.
Use as a storage room might result in the
paucity of artifacts and lack of floor features
noted for both surfaces in Room 11 (Gross 1987;
Gilman 1983). Lack of artifacts may also reflect
scavenging or curation. The silty sediment above
Surface 1 (in addition to Layer IX) provides
evidence that the room stood open for a time
before the roof collapsed.
The stratigraphy of the deposits suggests that
the room disintegrated naturally. The layers adjacent to the walls and directly over Surface 1 are
composed of material accumulated during the
disintegration of the room. Eventually a decompositional threshold was reached and the roof
collapsed. Collapse of the roof would have dislodged some of the upper courses of masonry
and resulted in the mixture of masonry, roof fall,
and the hearth material found in Strata 5 and 6.
Layer V, adjacent to the south wall, represents
the slumping of the roof and crumbling of the
upper wall plaster. Stratum 4 was also characterized by a high percentage of roof-related materials, probably associated with the roof of the
upper story. Some of the adobe in this deposit
was soot blackened as would be expected from
the walls and roof of a room that contained a
hearth. In fact, the collapse of the upper story
roof might have forced the collapse of the lower
story, thereby explaining the mixture of wall
masonry and adobe fragments in Stratum 5.
Removal of the roof and weathering of
mortar would weaken the walls and result in their
collapse. Strata 2 and 3 represent wall collapse.
The deposits were left undisturbed for a sufficient length of time to allow soil formation to
begin, and result in the differential weathering of
the matrix surrounding the masonry in these
strata. Finally, although no distinct midden deposits were identified in the room fill, the artifacts associated with Stratum 1 and the upper
levels of Stratum 2 can be used to infer that some
of the sediment may be related to a re-use of the
site. In addition to uhe ubiquitous Santa Fe B/w
and smeared-indented corrugated sherds, these
deposits contained small percentages of ceramics
that may postdate the main occupation of the site
(Biscuit A, Biscuit B, and Sankawi'i B/c). Two

broken obsidian bifaces were also recovered
from the upper strata. The presence of the bifaces, however, is inconclusive evidence for any
particular kind of occupation (e.g., a hunting
camp) because similar objects were also recovered from earlier deposits.
Room 12
Definition of the walls of Room 12 was
difficult because of its location near the intersection of the eastern and northern wings of the
pueblo; Room 12 is at the eastern end of the
northern section (Figure 4.1). It appears to be an
interior room surrounded by other rooms on
every side, however, the walls of the putative
room to the south could not be identified with
certainty. Our initial plan was to clear the sod
around a randomly selected point to identify the
walls of the room underlying the point. In this
section of the pueblo, however, room walls are
not readily visible at the surface. Excavation of
the first stratum delineated the north, west, and
south walls of a room (eventually designated
Room 16). This room was subsequently subdivided and excavation of Stratum 2 continued in
the north half. A north-south cross wall was exposed in Stratum 2, which revealed that a large
room had been subdivided into two rooms during
occupation of the pueblo. The smaller room to
the east, delineated by the buried crosswalk was
labeled Room 12 (Figure 4.8). Once Room 12
was securely identified, excavation in Room 16
was suspended. The northern half of Room 12
was excavated stratigraphically with each stratum subdivided into 10-cm levels. The southern
half was excavated stratigraphically but not subdivided.
In general, the strata of this room showed a
decrease in tuff cobbles and boulders, and an
increase in the frequency of adobe chunks with
depth (Figure 4.9). Stratum 1 in Room 12 (Table
4.9) was excavated as part of a 4 x 4 m surface
clearance unit and, as noted above, as part of the
first stratum in Room 16. Stratum 1 was primarily a layer of sod and root-disturbed sediment; it
represents a weathering horizon or soil stratigraphic unit, and not a distinct depositional unit.
Stratum 2 consisted of tuff boulders encased in a
consolidated sediment. Many of the rocks were
aligned as if part of a single wall fall event
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Figure 4.8. Plan map of Room 12.
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LA 60372 Area 1 Room 12
Mid-Room Profile Facing South

Figure 4.9. E-W mid-room profile of Room 12.

from the north or south. As Room 12 was delimited during excavation of Stratum 2, Stratum
2 level 2 was the first sediment excavated solely
from Room 12. Stratum 2 ended with the removal of most of the tuff rocks and when an
unconsolidated sediment was encountered. The
remainder of the tuff rocks (some with plaster
still adhering to them) were embedded in a
previously deposited sediment composed of
adobe and charcoal fragments in a gravelly silt
matrix (Stratum 3).
Stratum 4 marks the change from wall to

roof fall. It consists primarily of small cobbles of
adobe (6-10 cm) and pebbly silt. Some of the
adobe was blackened and had beam impressions
indicative of roof construction adobe. One treering sample (DD 141, Table 4.10) was collected
at the base of the stratum adjacent to some
burned bone. The bone and tree-ring sample
recovered from Stratum 4 were close to (and
probably associated with) a collapsed hearth in
Stratum 5. Stratum 5 was defined on the basis of
an increase in the density and size of adobe
cobbles. Pieces of burned adobe associated with
chunks of consolidated wood ash wererefittedto
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Table 4.9. Room 12 Sediment Descriptions.
Layer
(Stratum)
I

Depth (m
bmgs)
unknown

11(2)

0.12-0.15

III (3)

0.15-0.35

IV (4)

0.30-0.60

V (5, level 1 0.74
only in North
half)
VI (6, 5
levels 2-6 in
North half)
Surface 1

1.05

Surface 2

1.15

Surface 3

1.17

Subfloor

1.20

1.09

Masonry
Description
(m3)
Surface stratum removed during wall clearing, absent unknown
from profile—sandy silt; loose dry consistence;
common rootlets.
Grayish brown (10YR 5/2); clayey, pebbly silt; weak,
0.40
fine subangular blocky structure; slightly hard dry
consistence; common tuff cobbles; clear smooth
boundary. Possible Bw soil horizon.
Brown (10YR 5/3); gravelly silt; weak, fine granular
0.53
structure; soft dry consistence; abundant large tuff
cobbles (masonry), common small tuff cobbles,
common adobe fragments; abrupt smooth boundary.
Brown (10YR 5/3); slightly sandy clayey silt; strong, 0.06 + m 3
very fine angular blocky structure; slightly hard dry
fromFS
consistence; abundant adobe chunks, few charcoal
160
fragments; clear wavy boundary.
Brown (10YR 5/3); gravelly silt; weak, fine granular
0.11
structure; loose-soft dry consistence; rare wood ash,
rare charcoal; abundant cobble sized adobe
fragments; clear irregular boundary.
Pale-light yellowish brown (10YR 6/3.5); silt; weak
0.05
fine subangular blocky; abundant gravel to pebblesized adobe fragments; very abrupt smooth boundary.
slightly clayey silt; massive structureless; hard dry
0.0
consistence; very abrupt smooth boundary.
clayey silt; massive structureless; very hard dry
0.0
consistence; very abrupt smooth boundary.
clayey silt; massive structureless; very hard dry
0.0
consistence; very abrupt smooth boundary.
sandy silly gravel; soft dry consistence; single grain
0.0
structureless; common charcoal fragments; abrupt
wavy boundary.

form the complete base of the hearth. Two flotation samples (BS 26 and 27) were collected
from the wood ash and the sediment surrounding
the hearth conglomeration. Stratum 6 was
marked by a lack of the large adobe chunks that
characterized the overlying stratum. It consisted,

Provenience
N 1/2, Stratum 5
S 1/2, Stratum 4
S 1/2, Stratum 6
S 1/2, Stratum 6
NE quadrant, Surface 1
SW quadrant, Surface 1

2.6

2.9

2.1

2.1

1.3
2.9
1.4
0.0
3.1

instead, of an unconsolidated slightly gravelly
silt with sparse small (<5 cm) adobe fragments.
This stratum lies directly on Surface 1 but was
not distinguished during excavation of the northern half of the room.

Table 4.10. Tree-ring samples from Room 12.
DD#
132
141
146
147
148
151

Artifact
density
(n/10 /)
unknown

Species
Pinus edulis
Pinus ponderosa
Pinus ponderosa
Pseudotsuga menziesii
Pinus ponderosa
Pinus ponderosa
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Surface 1
Excavation of the fill stopped 2-3 cm above
the floor. The room was divided into quadrants
and the remaining fill removed with the Surface
1 deposit. The surface was cracked in most of the
quadrants, but damage was most noticeable in
the NW and SW quadrants and contained areas
where the plaster was cracked or missing (Figure
4.10). Surface 1 contained numerous circular
areas (3-6 cm in diameter) where the plaster had
sunk or was entirely missing. Five of these were
oriented along the N-S axis of the room (see
Figure 4.8). In addition, the surface contained
five rectangular areas where the plaster had been
removed; the reason for the removal is unknown.
Surface 1 was joined to all four walls by
coping, although the coping was missing in
places along the east wall. The surface had dark
patches that probably resulted from use; they are
not "blood plaster" or soot. The plaster was a

clayey silt, and varies in thickness from 1-5 cm,
with an average thickness of 3 cm. Four maize
cob (with kernel) impressions were visible in the
plaster of the S W quadrant (no cobs were recovered from thefill).Table 4.11 lists the artifacts associated with this surface.
Surface 1 was separated from the underlying
surfaces by a layer of small tuff cobbles of uniform size (5—10 cm). The uniformity may indicate that the cobbles were broken from larger
pieces of tuff to elevate the upper surface above
the contact between the west wall and the lower
surfaces. In the NW, SW, and NE quadrants the
excavators noted a thin veneer of what may be
wood ash (associated with charcoal in the NE
quadrant) directly on the surface below.
Surface 2
Surface 2 covers only a fraction of the room
at its northern end. The thickness of the plaster

Figure 4.10. Surface 1, Room 12 (looking south, towards plaza). Feature 23 (a sealed door visible just south of the scale arrow)
has not yet been excavated.
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Table 4.11. Floor Assemblage from Room 12, Surface 1.
PL#
1
2
3
4
5
6
7
8

Quadrant
SW
SW
SW
SW
SW
NE
SE
SE

Description
1-handed mano, vesicular basalt
Hematite?
DD151
Shaped slab, welded tuff
2 jar sherds, smeared-indented corrugated, broken in situ
sherd, smeared-indented corrugated
sherd, Santa Fe B/w
2-handed mano, vesicular basalt

was highly variable, from 5-7 cm near the coping, to 1 mm at the edges of the repair. A plaster
coping joined Surface 2 to the north wall, and the
surface extends under the west wall of Room 12.
Surface 2 received at least two episodes of a thin
(1-3 mm) slip or wash. The purpose of the slip
may have been to mask the repair, the boundary
of which was invisible prior to excavation of
Surface 2. The surface was a black, "blood plaster" floor. No artifacts were recovered from this
surface.
Surface 3
Surface 3 was a blackened plaster floor that
was poorly preserved (crushed) in the southern
half of the room but well preserved in the northern half. The plaster was a silty clay 2-6 cm
thick. This floor was resurfaced during its use, as
evidenced by a number of 2-3 mm thick layers
of black plaster slip that were difficult to trace
during excavation. As with Surface 2, this is a
blood plaster floor. Surface 3 was connected to
the north, east, and south walls by coping, but
extended under the west wall of the room. No
artifacts were recovered from this surface.
Subfloor excavations revealed an area of use
compaction whose surface irregularities had been
filled with a mix of refuse and noncultural sediment. Both the fill and the compacted deposit
contained charcoal, ceramics, and flaked stone.
This material had a highfrequencyof lapilli
gravel that derived from the underlying B horizon. The western half contained krotovina that
were filled with unconsolidated material. The
rodent activity probably led to the subsidence of
portions of Surface 3, some of which were subsequently repaired by the addition of Surface 2.

Architecture
The interior dimensions of Room 12 are
2.77 m N-S by 1.46 m E-W, with walls 20-25
cm thick. The east wall abuts the north wall and
the south wall abuts the east wall. The west wall
abuts the north and south (Figure 4.10) walls.
According to this configuration, the north wall
was probably constructed first, followed by the
east, then south wall, and finally the west wall. A
number of rocks in the approximate middle of
the north wall form the SE (bonded?) comer of a
room to the north. The south wall of the room to
the north was extended east 63 cm to form the
north wall of Room 16. Evidence for two construction episodes in the north wall lends support
to the interpretation that it was the first wall constructed for Room 16. After Room 16 had been
occupied for a sufficient amount of time to warrant at least one surface repair, the room was
subdivided to form Room 12. The west wall of
Room 12 was constructed after Surfaces 2 and 3,
both of which run under the wall.
The plaster on the west wall (which subdivided the earlier, larger Room 16) consisted
solely of construction plaster, or mortar, which
held in the chinking and filled spaces formed by
irregularly shaped masonry. Thefinishingplaster
on the north wall runs behind the west wall, and
all of the walls, except the west one, were soot
blackened. Presumably Room 16 contained a
hearth in its western half. The north wall was the
most heavily plastered. It had two layers of construction plaster (up to 5 cm thick) that leveled
irregularities in the underlying masonry and two
layers offinishingplaster. The first layer of the
finishing plaster was heavily soot blackened
while the later one was only slightly blackened.
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The other walls have only one layer of plaster, up
to 5-cm thick on the south wall. We did not
remove plaster from the east wall due to lack of
time.
The north, south, and east walls were constructed in a similar style. The bedding joints
between the courses are continuous and filled
with tuff chinking and mortar. The vertical joints
are discontinuous. The only exception to this
construction style is the running joint associated
with rocks that form a wall seam in the middle of
the north wall. The long axis of theserocksis
perpendicular to the north wall of Room 12.
They form the SE corner, and part of the eastern
wall, of theroomto the north. The west wall
contains considerably more mortar and smaller
rocks than the other walls. It too is characterized
by continuous horizontal joints and discontinuous vertical joints. The construction of the west
appears less precise than the other walls because
the rocks are not tooled or matched by size and
shape and mismatches are corrected with chinking and mortar.
Table 4.12 summarizes the masonry characteristics and preserved heights of each wall in the
room. The total masonry recovered was 1.15 m3,
but due to the complications of delineating Room
12, this is an underestimate, since it does not
include the contribution of Stratum 1 and Stratum 2 level 1. By the logic used earlier (in the
Room 1 architecture discussion), each wall must
have originally stood at least 31 cm higher than it
does now ([1.15 m3 x 2] + 0.22 m + 8.46 m +4).
Despite the underestimation, the possibility that
this part of the roomblock was greater than one
story is small. The hearth in the fdl was an
exterior roof hearth or refuse from another area.
Feature 23 (Figure 4.11) was a sealed aperture located in the south wall about 15 cm from

Figure 4.11. Feature 23 (door), Room 12, looking south
after excavation (compare Figure 4.10).

the west wall and 41 cm above the base of the
foundation. It is 40 cm wide and 70 cm high, but
because it extends to the height of the standing
wall the original height is unknown. It was covered with sooted plaster that was not noticeably
different from the other finishing plaster on the
south wall. This indicates that the door was
sealed prior to the final plastering of the south
wall and thus, also prior to subdivision of the
room. Its closure may have closely followed
completion of Room 16 construction.

Table 4.12. Room 12 Masonry Statistics.
Wall
North
NE
South
West
F.ast

Maximum height
from Surface 1 (m)
1.14
=.80
1.04
1.03
1.14

Maximum
Courses
X
6
7
7
9

Average dimensions (cm)
Masonry Boulders
Chinking Materials
38.5 x 12.2
6.8 x 5.0
51.2x9.8
9.2 x 3.5
6.7 x 3.7
43.3x11.5
28.7x11.3
3.8x4.3
not measured
not measured
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Interpretations

Recovery of the broken hearth base and
wood ash from the fill of the room suggests that
the roof of Room 12/16 was the locus of additional activity. There is no evidence (e.g., midden deposits) that the hearth adobe found in the
fill derives from another room. The fill deposits
(Table 4.9) do not provide conclusive evidence
for any particular agent of deposition. People
might have been responsible for the walls falling
(e.g., during beam salvage), but the roof could
also have disintegrated naturally.

The space that we call Room 12 is also the
eastern half of an earlier room (Room 16).
Surfaces 2 and 3 of Room 12 extend under the
west wall and are thus are associated with the
occupation of Room 16. Surface 1 is the only
surface located entirely in Room 12. The function of Room 16 is unknown, although the
blackened floor is suggestive of a habitation
room. Surface 2 constitutes repair of the damaged, earlier, Surface 3, which may indicate a
lengthy occupation or a room characterized by
frequent activity.

EXCAVATIONS OUTSIDE THE
ROOMBLOCK (IN SUB AREA 4)

At some point Room 16 was subdivided to
create Room 12. Bisection of Room 16 signifies
a change in the use of space. The aperture in the
south wall may also have been closed at the same
time. The surface associated with Room 12
(Surface 1) lacks features and may indicate use
as a storage room. The maize impressions in the
Surface 1 plaster provide weak additional evidence for storage. The numerous modified areas,
and the number and variety of artifacts on Surface 1, however, indicate that the room was the
locus of some activity. Microcompositional analysis suggests that grinding stones were refurbished in Room 12 (Linse 1991).

2 x 2 m unit 64S 92E
This unit is located about 10 m north of the
Area 1 roomblock at the edge of an arroyo that
cuts into the mesa. The modern ground surface
slopes slightly NNE (5°). The surface was highly
disturbed by vegetation. Stratum 1 (Figure 4.12)
was an unconsolidated pebbly gravel with abundant roots. The artifacts in this deposit were
probably transported by slope wash off the roomblock mound. Stratum 2 was distinguished primarily by a color change from very dark grayish
brown in Stratum 1 to brownish yellow in

LA 60372 Area 1
2 x 2 m unit64S92E
West Profile

Figure 4.12. West profile of 2 x 2 m unit 64S 92E.
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Table 4.13. Sediment Descriptions for 2 x 2 m unit 64S 92E.

KD

Depth (m
bmgs)
0.05-0.10

n(2)

0.12

UI(2)

0.45-4150

Layer
(Stratum)

Description
Very dark gray (10YR 3/1); gravelly silt; weak fine
subangular blocky structure; loose-soft dry consistence; abundant fine charcoal particles, few roots;
abrupt wavy boundary.
Brown (10YR 5/3); slightly silty gravel; weak fine
granular structure; soft-slightly hard dry consistence; common roots; sharp wavy boundary.
Brown (10YR 5/3); gravel; single grain structureless; loose dry consistence; common roots; abrupt
wavy boundary.

Masonry
(m 3 )
0

Artifact
density
(n/10 /)
13.9

0

8.4

0

See II

Stratum 2. The dark color of Stratum 1 results
from the high density of charcoal that appears to
be associated with the 1977 forest fire on the
mesa. Other evidence for the fire was contained
in Stratum 2 in the form of two small burned tree
stumps. The gravel was more coarse in Stratum 2
and the artifact density was higher (Table 4.13).
Although the artifacts in it were most certainly
discarded, this deposit is not interpreted as a
midden. The artifacts were more likely transported downslope after their initial deposition in
or near the roomblock. The unit was closed when
sterile lapilli gravel was encountered throughout
the unit at approximately 50 cm below the
modern surface.

m southwest of the Area 1 roomblock. Stratum 1
(Figure 4.13; Table 4.14) was an unconsolidated
silty sand with few artifacts. The loose consistence is a product of root disturbance. Stratum 2
was defined when a consolidated, slightly gravelly deposit was encountered. The excavators
also noted a general decrease in the size of the
artifacts recovered. The unit was closed before
reaching the base of level 2 because Stratum 2
was identified in profile as an undisturbed B
horizon and because the few artifacts recovered
were associated with extensiverodentburrows.

2 x 2 m unit 106S 68E

Although there were no surface indications
of a subsurface structure at Burnt Mesa, previous
work within the plaza indicated the existence of

This unit is located on flat ground about 22

EXCAVATIONS IN THE KTVA (SUBAREA 3)

LA 60372 Area 1
2 x 2 m unit 106S 68E
East Profile

Figure 4.13. East profile of 2 x 2 m unit 106S 68E.
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Table 4.14. Sediment Descriptions for 2 x 2 m unit 106S 68E.
Layer
(Stratum)

KD
II (2)

III (2)

Depth (m
Masonry
Description
bmgs)
(m3)
0.02-0.04 Dark grayish brown (10YR 4/2); sandy silt; weak,
0
medium granular structure; soft dry consistence;
common rootlets; abrupt smooth boundary.
0.12-0.16 Dark gray (10YR 4/1); slightly gravelly sandy silt;
0.009
moderatefine-mediumsubangular blocky structure;
hard dry consistence; few krotovina, few small tuff
cobbles; few roots; clear smooth boundary. AB soil
horizon.
unknown Brown-pale brown (10YR 5.5/3); slightly gravelly,
0
clayey, sandy silt; weak, fine subangular blocky
structure; hard dry consistence; few roots; common
krotovina; boundary not visible in profile. Same
deposit as II but altered by soil formation processes; Bw/Bt soil horizon with vertical dessication
cracks 10-20 cm apart.

Artifact
density
(n/10 /)
8.6
6.6

Seefi

a subterranean structure, presumably a kiva. Soil
probes showed several places in the south-central
portion of the plaza where fill sediments were
more than 1 m deep. Culturally sterile sediments
were encountered elsewhere in the plaza at
depths of only 25 cm. Based on this information,
a 1 x 6 m exploratory trench was excavated. The
trench extended from 90S to 96S and from 92E
to 93E and was divided into three 1 x 2 m segments (Figure 4.14). The southernmost segment
nearly intersected the southern wing of the quadrangular roomblock. The northernmost segment
of the trench extended to the center of the plaza.
The modem ground surface within the trench
sloped nearly a meter from south to north. Segment 1 was fairly level, whereas Segment 3
adjacent to the roomblock was considerably
sloped.
Excavations in the trench were expanded to
define the boundaries of the kiva. The trench was
first extended a few centimeters to the south to
expose the northern wall of Room 8 in the southem wing of the roomblock (Segment 4, Figure
4.14). This wall was not discernible at the surface. In addition, a 1-m extension was added to
the north end of the trench to intersect the north
wall of the kiva (Segment 5, Figure 4.14).
At approximately 70 cm below the modem
ground surface a stone alignment was identified
in Segment 5. Although it was not a substantial
wall, a culturally sterile lapilli deposit was

Figure 4.14. Sampling plan, exploratory trench in plaza and
kiva.

exposed north of the alignment Fill south of the
alignment indicated that the northern perimeter
of a structure had been found. In Segment 3, also
at 70 cm below the ground surface, another
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alignment was identified. A use-compacted
surface was exposed between the alignment and
the roomblock. Excavations in the trench were
suspended and a 2 x 2 m unit, 91S 93E, was
established east of the trench (Figure 4.14).
This 2 x 2 m unit was excavated to approximately 1 m below mgs. We then excavated
several extensions to the 2 x 2 m unit to determine the eastern and western boundaries of the
structure. These included a 1 x 2 m unit east of
the 2 x 2 (Kiva Segment 1, Figure 4.14) and a
2 x 2 m unit west of the trench (Kiva Segment 2,
Figure 4.14). The fill from these extensions was
not screened, although some cultural material
and tree-ring samples were collected.
In Segment 1, the eastern wall of the kiva
was encountered at approximately 80 cm below
mgs. The west wall was also defined by the
Segment 2 extension. Sediment was removed to
within a few centimeters of the kiva floor in the
two segments. Stratigraphic excavation with
screening continued in die central 2 x 2 m unit
(9IS 93E). The portion of the trench that was
located in the kiva was reassigned to Kiva
Segment 3 (not labeled as such in Figure 4.14).
Although the deposits in this segment were also
screened, the gross stratigraphic divisions are not
comparable to those made in the 2 x 2 m unit.
Excavation Stratigraphy
The stratigraphic sequence exposed in the
2 x 2 m unit 91S 93E provides the best stratigraphic resolution in the kiva deposits. We were
able to define depositional variability (e.g., textural, compositional, consistence) in this unit; the
depositional history of the kiva is based on description and interpretation of this sequence.
Thirteen natural stratigraphic layers were identified during excavation of the 2 x 2 m unit. The
resultant profile (Figure 4.15) combines the
stratigraphy of the east wall of the trench between 91S and 93S (for the upper 1 m) and the
west wall of the 2 x 2 m unit (for the lower sediments). Figure 4.15 shows the layers defined in
profile. Table 4.15 correlates the excavated strata
with the layers and provides a description of the
sediments. Artifact frequencies and densities are
reported by strata in Table 4.16. The following
descriptions refer to excavated strata and

reference is made to layers to aid description and
interpretation.
Stratum 1 was a thin unit of unconsolidated
sandy silt with grass, rootlets, and other small
(< 1 cm) fragments of organic material. This
stratum is the disturbed upper portion of deposit
represented by profile Layers I and II. The relatively high artifact density may reflect accumulation of artifacts at the surface by winnowing
and animal burrowing.
Stratum 2 was differentiated from the overlying stratum primarily because it was more consolidated. The excavators also noted an increase
in the percent of gravel and a reduced artifact
density. The stratum was a gravelly silt that was
heavily disturbed by rodents (Layer II, Figure
4.16). Rodents may have moved subsurface
artifacts to the surface. Stratum 3 was also a
consolidated gravelly silt, but it contained a
higher density of tuff pebbles than the overlying
strata. It contained little rodent disturbance and
the artifact density increased.
Stratum 4 was characterized primarily by tuff
masonry boulders located in the northwestern
comer of 2 x 2 m unit 9IS 93E. These boulders
are not visible in the profile. The relatively high
artifact density of Stratum 4 may have resulted
from use of artifacts as chinking, a phenomenon
documented in the Area 1 roomblock (Linse
1990).
The transition to Stratum 5 (Layer IV) was
marked by a decrease in the gravel content relative to Stratum 3 and the absence of tuff masonry. The sediment is a sandy silt and is slightly
less consolidated and has a higher artifact density
relative to adjacent strata. Except for Stratum 4,
the sediments in the upper profile are interpreted
as slope wash deposits derived from the disintegrating roomblock.
Stratum 6 (Layer V) was a gravelly, slightly
clayey silt with a relatively low artifact density.
The texture, structure and superimposition of this
deposit over probable wall fall deposits suggest
that the sediment was derived from decomposing
adobe in adjacent deposits. The underlying deposits constitute Stratum 7 (Layers VI and VII),
characterized by masonry boulders embedded in
a consolidated silty matrix. The masonry was
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Figure 4.15. Composite profile, central portion of kiva.
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Table 4.15. Kiva Sediment Descriptions.
Layer
(Stratum)
1(1)

Depth (m
bmgs)
0.02-0.06

11(2)

0.14-0.30

III (3)

0.48-O.51

IV (5)

0.85-0.95

V(6)

0.97-1.05

VI (7)

1.20-1.26

VII (7)

1.30-1.38

VIII (8 and
9)

1.40-1.87

IX (10)

1.54-2.0

X(10)

1.65-2.0

XI (10)

1.75-1.90

XII (11 and
upper levels
of 12)

2.20-2.40

XIII (13 and
lower levels
of 12)

=2.65

Description
Grayish brown (10YR 5/2); slightly gravelly, sandy silt; structureless, single
grain; loose to soft dry consistence; common fine rootlets and grass, rare krotovina; abrupt smooth boundary. Slope wash deposit disturbed by biotic activity.
Brown (10YR 5/3); slightly clayey, gravelly silt with rare pebbles; moderate,
fine-medium, subangular block structure; slightly hard dry consistence; common
fine rootlets, rare krotovina; sharp smooth boundary. Slope wash deposit.
Brown (10YR5/3); slightly clayey, gravelly silt with common pebbles; moderate, fine, subangular blocky structure; slightly hard dry consistence; rare roots;
clear wavy boundary. Slope wash deposit, distinguished from Layer II primarily
on increased frequency of pebbles.
Brown (10YR 5/3); slightly gravelly, sandy silt with rare pebbles; moderate,
medium, subangular blocky structure; soft to slightly hard dry consistence; rare
fine roots, rare tuff cobbles, rare charcoal fragments; sharp wavy boundary.
Slope wash deposit.
Grayish brown (10YR 5/2); slightly clayey, gravelly silt; moderate medium to
coarse angular blocky structure; slightly hard dry consistence; rare fine roots,
common artifacts; abrupt wavy boundary. Weathered adobe, possibly washed
from adjacent wall fall deposit.
Grayish brown (10YR 5/2); slightly sandy silt; weak, medium subangular
blocky structure; very friable moist consistence; common charcoal and artifacts,
abundant tuff cobbles; abrupt wavy boundary. Wall fall deposit with some
refuse from collapsed room.
Brown (10YR 5/3); gravelly silt; weak fine granular structure; loose dry consistence; abundant tuff cobbles and boulders, common artifacts; abrupt irregular
boundary. Wall fall deposit with weathered adobe matrix with some refuse from
collapsed room.
Grayish brown (10YR 5/2); slightly sandy silt with rare gravel; weak medium
subangular blocky structure; very friable moist consistence; common burned
adobe fragments, abundant artifacts and charcoal; sharp wavy boundary. Trash
midden with charcoal lenses.
Grayish brown (10YR 5/2); gravelly sandy silt; weak fine subangular blocky
structure; friable moist consistence; common charcoal; sharp wavy boundary.
Midden deposit with fewer artifacts and less charcoal than Layer VIE.
Grayish brown (10YR 5/2); sandy silt with rare gravel; weak medium subangular blocky structure; friable moist consistence; common charcoal and rare
wood ash; clear wavy boundary. Midden deposit.
sandy silt; weak to moderate coarse angular blocky structure; friable moist
consistence; rare charcoal flecks; abrupt smooth boundary.
sandy gravelly silt; weak moderate to coarse granular structure; very friable
moist consistence; common coarse adobe fragments, abundant medium tuff
cobbles, and abundant artifacts; abrupt wavy boundary. Mixed roof fall and
midden.
gravelly sandy silt; moderate coarse subangular blocky structure; firm moist
consistence; common medium gravel and rare charcoal flecks; abrupt smooth
boundary. Roof fall and possibly weathered adobe deposit.

Note: Artifact densities for each stratum are in Table 4.16.

densest along the south edge (Layer VII) and
thinned out across the 2 x 2 m unit (Layer VI).
The wall fall contained contiguous blocks in
which wall courses were visible. The fine-

grained sediment in Layer VII appears to be
weathered mortar and plaster. The mixture of
wall materials and refuse in Layer VI resulted in
a slight increase in artifact density. The stratum
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Table 4.16. Artifact Frequencies and Densities for the Kiva within 2 x 2 m unit 91S 93E.

Stratum 1
Stratum 2
Stratum 3
Stratum 4
Stratum 5
Stratum 6
Stratum 7
Strata 8 & 9
Stratum 10
Stratum 11
Stratum 12
Stratum 13
Surface 1

Volume
(decaliters)
12
62
147
23
137
40
52
120
149
162
92
58
47

Flaked
Stone
Tools
0
1
7
3
10
1
4
38
51
46
3
1
9

Debitage
9
69
178
50
244
24
55
328
409
150
24
12
29

represents at least two episodes of wall fall.
Stratum 8 (Layer VIII) marked a change to a
series of strata that contained very high densities
of cultural material, ash, and charcoal. The stratum generally sloped from north to south and was
as much as 60 cm thick. The deposit was interspersed with a series of charcoal laminae (see
Layer VIII) and wood ash deposits. The stratum
exhibited one of the highest artifact densities
recorded in the site (cf. Linse 1990).
Stratum 9 was originally thought to be a feature delineated by a rock alignment. The alignment was fortuitous and it was eventually combined with Stratum 10. Stratum 10 also had a
high density of artifacts but was differentiated
from Stratum 8 by its lighter color, which resulted from a marked increase in the density of
wood ash (Layer IX). Layers X and XI, which
represent distinct depositional episodes, were
also excavated as part of Stratum 10. The high
density of charcoal and the similar sandy silt
matrix in all of the layers made them difficult to
differentiate during excavation.
Stratum 11 was a thick (42-50 cm), dark,
silty sediment with a large percentage of adobe
chunks and tuff cobbles (Layer XII). Lenses of
ash and charcoal that are several centimeters
thick occurred in the southern portion of the unit
in this stratum. The relatively lower artifact density is probably a result of the mixture of refuse
with construction material. This deposit represents the first use of the kiva as a trash dump.

Nonflaked
Stone
Tools
0
1
3
2
12
8
18
33
38
46
3
1
9

Ceramics
256
726
1976
490
2402
435
634
3138
3168
2213
120
164
251

Total
Artifacts
265
797
2164
545
2668
468
711
3537
3666
2455
150
178
298

Density
(n/10/)
22.1
12.9
14.7
23.7
19.5
11.7
13.7
29.5
24.6
15.2
1.6
3.1
6.3

Stratum 12 marks the transition from Layer
XII to XIII and may include material from both.
It was differentiated from the stratum above by
increased consolidation and a reduction in charcoal and artifacts. Artifact density was very low.
The deposit ranged from 12-20 cm thick and
contained a high percentage of wood ash (possibly derived from the lower portion of Layer
XIII). The coarse texture and reduced artifact
density in Stratum 12 suggest that the kiva stood
open for a time after the roof had been destroyed.
The source of the sediment is most likely wall
and roof plaster that became consolidated
through increased weathering of the deposit.
Stratum 13 was 37-40 cm thick and highly
consolidated (lower portion of Layer XIII). The
low artifact density continued in this stratum.
Many adobe fragments were smoke-blackened
on one smooth surface. The blackened surfaces
of these fragments faced on the floor, supporting
the interpretation that the deposit represents the
interior adobe from a roof collapse episode. The
roof may have collapsed as a result of beam removal, since no beams of substantial size were
recovered from the kiva fill. Alternatively, the
roof could have collapsed naturally as a consequence of decay after which the beams were
salvaged.
Surface 1
Surface 1 material —reached on the final day
of excavation—encompassed sediments from
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approximately 8 cm above the kiva floor, and
thus, incorporated material from the roof fall
deposit The building stones laying on the floor
in the northern portion of the kiva probably represent the upper courses of the wall that were
dislodged when the roof collapsed. The relatively
higher artifact density of the fill above Surface 1
may be a function of the mixture of surface material and roof fall. The six point-located artifacts
(in direct contact with the kiva floor) are
identified in Table 4.17.

average size of smaller masonry is 6.4 cm x 3.4
cm. Clunking is rare and little mortar was used to
construct the wall. The tuff blocks are shaped
such that large gaps in the masonry are uncommon, making mortar or cWnking unnecessary.
The lack of chinking may indicate that more
effort was put into preparation of the kiva masonry relative to other rooms on the site where
chinking is common.

Superficially, Surface 1 resembles a blood
plaster floor (Bandelier 1916; Hawley et al.
1943). Examination of the surface in crosssection, however, shows that the floor was not
plastered. Instead, it was a use-compacted surface formed in one of the culturally sterile B
horizons that underlie the site (a slightly clayey
silt). Use of the kiva surface produced a veneer
of dark, organic enriched sediment about 5 mm
thick. Subfloor investigation to a depth of 50 cm
below the floor showed that the surface was
formed in an intact B horizon.

The walls were heavily plastered, although
much of the plaster had eroded away. The west
wall contained at least three layers of soot-blackened plaster. In portions of the kiva the walls
rested directly on Surface 1. Elsewhere, foundations had been constructed of irregular tuff boulders and adobe. In these areas the foundation
rose about 32 cm above the floor, where the
masonry courses began. In portions of the east
wall, the foundation consists of upright tuff slabs
with large quantities of mortar. This configuration may reflect the instability of the deposit of lapilli into which the kiva was excavated.
Masonry courses began above the upright slabs.

Architecture

Features

The kiva is circular in plan with an E-W
diameter of 4.62 m (Figure 4.16). The condition
of the north wall made exact measurement of the
north-south diameter impossible, but it is inferred
to be similar. Extant walls indicate the structure
was at least 2.55 m deep. Lack of any evidence
for roof supports in the upper walls suggests that
more masonry courses did exist Twenty-one
masonry courses remained in the west wall while
fifteen or sixteen courses were visible elsewhere.
The north wall of the kiva had collapsed.

Although we were unable to excavate the kiva completely, many of the features expected in a
kiva were exposed. These include a hearth complex, a ventilation system, two wall features, and
one probable posthole. The hearth complex (Figure 4.18) consists of a hearth, a possible sipapu
or ashpit, and a deflector. The hearth-ventilator
complex, and one of the wall features, are oriented along an E-W line (Figure 4.16).

Masonry consisted of shaped tuff boulders
(Figure 4.17). The average dimensions of the
large masonry is 38 cm x 10.5 cm, whereas the

The hearth (Feature 28) is oval in plan, and
measures about 120 cm N-S by 80 cm E-W (the
N-S dimension is inferred, as our excavations

Hearth

Table 4.17. Floor Assemblagefromthe Kiva, Surface 1.
PL#
1
2
3
4
5
6

Material
fine sand tempered ceramic
basalt-andesite
welded tuff
welded tuff
Pedernal chert
tuff/fine sand tempered ceramic

Description
jar, smeared-indented corrugated, in 5 pieces
thick biface
fragment of metate
abrading or sharpening stone
core
bowl fragment, Santa Fe B/w
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Figure 4.16. Kiva plan.
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Figure 4.17. Masonry in east wall of kiva between 91S and 93S, from 0.35 m to 1.85 m above Surface 1. The upper portions of
Features 30 and 33 are visible in the bottom of the photo.

exposed only about two-thirds of the hearth complex). An adobe collar, 5-8 cm high, surrounded
thefirepit.The pit was filled with a highly consolidated, light gray wood ash flecked with charcoal. Removal of portions of the adobe collar indicated at least three remodeling episodes; the
hearth pit was not excavated below the plaster
lining. A suite of archaeomagnetic samples, discussed below, was removed from the coping and
lining.

LA 4632 (probably a Late Coalition period habitation) on Mesita del Buey. The southeastern pit
(that nearest the ventilator) in that site is also

Ash Pit or Sipapu
East of the hearth was a smaller pit (Feature.
29) that measured 30 cm north-south. It is uncertain whether or not it was once separated from
the hearth proper by a deflector slab; a raised
adobe area between the two features, with a
groove that could have accommodated such a
slab, can be seen in Figure 4.18. Worman
(1967:6) illustrates a "doublefirepit"in a kiva at

Figure 4.18. Hearth complex (Features 28 and 29) after
initial clearing. South is towards bottom of photo.
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smaller than the main, northwestern, firepit.
Although we have no evidence that the smaller
pit at Burnt Mesa Pueblo was ever used as a
firepit, the central features in these two kivas are
remarkably similar in form.1 Had this smaller pit
been located west of the hearth near the center of
the kiva we would conclude that it was a sipapu.
Its position between the hearth and ventilator is
more typical of an ashpit, although it exhibits
some unusual characteristics.
In the center of the basin was a 30 x 15 cm
tuff block. It was set so that the edges of its
slightly concave surface were level with the
edges of the adobe basin. The block was not
plastered in by the most recent remodeling episode. Through the center of this block, a 5-cmwide hole had been drilled from top to bottom. A
shaped tuff plug filled the hole. Beneath the tuff
block was a circular pit, about 15 cm in diameter
and 30-40 cm deep, with a slightly constricted
opening. Initially this pit appeared to be a ceramic jar placed into and below Surface 1, but further investigation proved that the pit was lined
with blackened plaster. On excavation the pocket
was filled with tuff cobbles. Some traces of ash
were seen on the western margins of the bottom
of the feature.
The ethnographic and archaeological literature provide some precedent for the sipapu
interpretation. Mindeleff (1891:121) describes
sipapus covered with cottonwood planks and
pierced by holes fitted with tapered plugs at
Shupaulovi. At Mashognavi he describes a
similar configuration except that a paving stone
was used instead of cottonwood (1891:126).
Kidder (1958:191) refers to a sipapu consisting
of a buried jar covered by a perforated sandstone
slab. None of these sipapus were directly associated with a hearth, but they were on the hearthdeflector-ventilator axis. Closer to the Pajarito
Plateau, Ellis (1988:37-41) reports finding
"mini-sipapus" in the Gallina area of New Mexico. These features are located beneath the lower
surface of house hearths; several had jar-shaped
profiles and were filled with stones.

1
Worman, incidentally, considered this type of feature to indicate Keresan affiliation, and noted that
similar features have been found in the Cochiti Dam
area, and in excavations at the Los Alamos Community Center (1967:6).

The feature in the Burnt Mesa kiva differs
from any of those described above. Its location
on the hearth-deflector-ventilator axis, and its
cover and tapered plug, however, suggest that it
might been a sipapu. Alternatively, the feature
could represent an elaborate ash pit with a cover
from which almost all the original ash had been
removed. The filling of the feature with tuff
pebbles could have been part of a ritual cleaning,
or decommissioning, of the feature. Finally it is
possible that inferences based on relatively modern ethnographic analogies (such as are required
to label this feature an ashpit or a sipapu) are not
completely relevant to the early 14th-century Pajarito Plateau.
Deflector Mold
East of Feature 29 was a ridge of adobe 4-5
cm in height running north-south. This ridge contained two vertical holes approximately 3 cm in
diameter. These may have housed upright posts
that could have provided support for a wooden or
a stone deflector, Worman (1967:5) illustrates a
large deflector fashioned from a slab of stone in
identical position in the kiva at LA 4632. No
remains of the posts were found at LA 60372,
nor was the deflector itself recovered.
Posthole
A probable posthole (Feature 32) was
uncovered approximately 8 cm from the south
wall (Fig 4.16). It is 13 cm in diameter and 32
cm deep. The opening was surrounded by an
adobe coping rising 3-4 cm above the kiva floor.
The feature was plaster lined but was not smoke
blackened, which suggests that it was filled
during use of the kiva. We did not uncover any
other similar features to allow us to suggest that
this feature served as a base for a roof support
post, however, other such features may exist in
the unexcavated portions of the kiva. The increased effort entailed in lining the pit with
plaster could reflect an attempt to increase the
stability of the feature or it might indicate an
alternative function. The fill, however, was
similar to that immediately overlying the kiva
floor.
Wall Features
A ventilator was located in the southeast wall
of the kiva approximately 50 cm from the puta-

— 86 —

tive deflector base. The opening of the ventilator
into the kiva was 50 cm high, 21 cm wide, and
43 cm deep (width is inferred as we exposed only
the northern half of the ventilator opening). The
feature was constructed of coursed masonry covered with a several-centimeter-thick layer of
plaster. The ventilator shaft rose along the exterior of the kiva wall. Several courses were
preserved in the upper portion of the ventilator,
above the extant kiva wall. Whether the ventilator shaft and masonry coursing rose above the
surface of the plaza is unknown.
In Stratum 7 (Layers VI-VII) we recovered
an unusual artifact that may be associated with
the ventilator. Seven fragments of shaped tuff
were recovered from the fill near the ventilator.
When pieced together, the fragments formed a
nearly perfect circle with an interior diameter of
35 cm and an exterior diameter of 65 cm. The
interior and base of the tuff ring were ground flat
while the upper surface was rounded. If the ring
is associated with the ventilator, it may have
framed the upper opening at the plaza surface. In
this context, the ring could have helped prevent
water, objects, or even people from entering the
shaft. Perhaps a stone cover once sat on top of
the ring, but we have not identified any candidates from our excavations. The ring lacks any
smoke blackening. Association of the ring with a
roof entrance to the kiva is unlikely because the
interior of the ring is too small for an adult to
pass through.
Two other wall features were also uncovered
in the kiva. The first (Feature 31; Figure 4.16) is
located in the northwest wall of the kiva on the
hearth-deflector-ventilator axis. The bottom of
the opening is about 35 cm above the kiva floor
and the feature fill was similar to that in the kiva
at that point. The opening may have been plastered over at some point during the occupation,
but most of the plaster had fallen away exposing
a soot-blackened opening where the masonry
coursing had been interrupted to form an breach
in the wall approximately 30 cm high, 13 cm
wide, and 28 cm deep. Near the unplastered back
of the opening a masonry-lined shaft rises upward. We were unable to determine whether the
shaft continued as far as the plaza surface, but
limited investigation showed that it extended
upward for at least 50 cm. Access to the shaft
was apparently cut off when the sides of the
opening were lined with plaster that reduced its

the depth to 12-15 cm. The opening was also
reduced in size and rounded with adobe and
smaller tuff fragments. Much of this material was
missing at the time the niche was excavated so
that the diameter of the remodeled opening can
only be estimated. The original opening appears
to be what Ellis called a "spirit opening" (P. J.
McKenna, personal communication).2 At some
point, this opening was apparently modified to
become a wall niche.
A second niche (Feature 33; Figure 4.16) is
in the east wall 1 m north of the ventilator and 15
cm above the kiva floor. The niche is 33 cm wide
and 12-15 cm high. Its depth is uncertain because the rear of the niche was filled with lapilli.
Although the feature appeared to have been constructed by removal of one wall stone, its formation could be the result of structural failure in
that portion of the wall. The soot-blackened interior of the niche, however, indicates that it was
open during occupation of the kiva and thus that
it is a constructed rather than an accidentally
formed feature. The function of the niche is unknown and the fill was similar to that in the adjacent portion of the kiva.
Chronology
Two methods provide chronological information for the kiva. One suite of archaeomagnetic specimens was removed from the
hearth, and two tree-ring determinations provided
cutting dates of A.D. 1316B and 1317B (Table
4.18). They are from different species, Pinus
edulis and Pinus ponderosa, and their size suggests that they were tertiary material within the
kiva roof. The earlier sample comes from just
above the kiva floor, and the later, from a stratum
of mixed roof fall and secondary refuse. We
cannot entirely rule out the possibility that these
samples were fuel, either from refuse dumped
into the kiva or from wood used to ignite the kiva
on abandonment. However, the proximity of the
dates, the context of the samples, and the dearth
of charred beams and evidence of intense fire
relative to pitstructures for which intentional
2

In light of Worman's suppositions on the Keresan
affinity of double firepits (note 1, p. 86), it is interesting to note that Ellis considered "spirit openings"
to indicate Tewa affiliation (McKenna, personal
communication).
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Table 4.18. Tree-ring Samplesfromthe Kiva.
DD#
143
144
145
152
153
154
155
156
157
158
159
160
164
165
174
178
179
180
182
184
185

Provenience
Stratum 9 level 2
Stratum 9 level 2
Stratum 7 level 3
Stratum 8 level 5
Stratum 8 level 5
Stratum 8 level 5
Stratum 8 level 6
Stratum 8 level 6
Stratum 8 level 6
Stratum 8 level 6
Stratum 8 level 6
Stratum 8 level 6
Stratum 10 level 2
Stratum 10 level 2
Segment 2,4.22 mbsd
Stratum 11
Stratum 11
Stratum 11
Segment 3 Stratum 6
Segment 3 Stratum 6
Surface 1

Date (A.D.)

1317B

1316B

burning has been claimed (e.g., Lightfoot
1992:72-75) all suggest to us that the dated
wood was part of the kiva roof.

Species
Pinus ponderosa
P. ponderosa
P. ponderosa
Pseudotsuga menziesii
P. ponderosa
P. ponderosa
P. menziesii
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
Pinus edulis
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa

does suggest the possibility that the inhabitants
remained at the site for some considerable period
after the destruction of the kiva (necessarily after
1317).

The suite of nine archaeomagnetic specimens
was collected from the hearth coping and plaster
lining by P. J. McKenna of NPS for processing
by D. Wolfman of the Museum of New Mexico's
Laboratory of Anthropology. The precision of
the sample (lab reference WS-701) is excellent,
but given the nature of the Southwest Polar
Curve three date ranges are possible: A.D. 10401075, A.D. 1210-1250, and A.D. 1355-1380
(Wolfman, letter report to Kohler dated August,
1991). The earlier two dates correspond to places
where the 95% confidence oval intersects the
curve. The later date is also a possibility, although it corresponds to a point (ca. A.D. 1365)
where the oval just misses intersecting the curve.

At the moment, however, we cannot exclude
several options for the chronological sequence.
These include—

The tree-ring dates of A.D. 1316 and 1317
conflict with the possible archaeomagnetic dates
of A.D. 1040-1075 and 1210-1250. Although it
seems to be too late, the A.D. 1355-1380 determination is most in line with the tree-ring evidence , which requires that the kiva was destroyed on or after A.D. 1317. The considerable
accumulation of midden material in the kiva fill
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• the kiva and roof were built around A.D.
1317, the hearth was in use for up to 63
years more, and then the kiva was destroyed and the trash therein was deposited
sometime later,
• the kiva was built in the mid-1300s with at
least two reused beams; and the hearth
was last used between A.D. 1355 and
1380.
• the kiva was built about the time that the
other portions of Area 1 appear—on the
basis of noncutting tree-ring dates—to
have been in use (i.e., the late-13th century). Relatively late in its use life, portions
of the kiva roof were remodeled (thus
providing the A.D. 1316 and 1317 cutting
dates). The kiva and the site were aban-

doned shortly thereafter, and the trash in
the kiva fill was deposited very quickly,
perhaps as part of the process of abandoning the site. In this scenario, the archaeomagnetic date is probably incorrect.
• A plausible variant on the last scenario is
that the trash in the kiva results from a use
of the site that is (perhaps much) later and
different in kind than the main residential
occupation. For example, the high density
of large mammal bone in the fill (see
chapter 8) seems to differentiate this
accumulation from other midden at the
site.
Differentiating among these (and other,
perhaps less likely scenarios) will require more
study of the kiva fill and more dating information
than we have available at present. The evidence
for remodeling in the kiva might support the first,
third, or fourth alternative. However, the extremely long use-life that the first alternative
invokes seems a little unlikely (Ahlstrom 1985;
Cameron 1990; Schlanger 1985). Thefirstand
second alternatives require either that this village
was operating without a kiva during most of its
occupation, or that there are other, less obvious,
ceremonial structures in the site that we have
failed to identify. The third and fourth alternatives require us to ignore the archaeomagnetic
determination, although it is possible that the
latest portion of the A.D. 1210-1250 range could
be accommodated under these scenarios if a long
use-life for the kiva can be supported. Pending
additional information, we provisionally favor
the third or fourth scenario, or some minor
variant thereof.
Interpretation and Summary
The small number of artifacts directly on the
floor suggests a planned rather than a catastrophic abandonment of the kiva. The lack of construction beams in the fill suggests also that the
kiva roof was dismantled.
After the roof collapsed and the beams were
removed, the kiva probably stood open for a
time. A portion of the thick deposit above the
floor (Layer XIII) probably washed in while or
after the roof collapsed. Unfortunately, this layer
was not fully exposed during profiling. After

this, the kiva served as a refuse dump. Stratum 8,
Stratum 10, and portions of Stratum 11 are interpreted as midden deposits; relative to adjacent
deposits they have high artifact and charcoal
densities. The sedimentary structure of these
deposits suggests a series of individual deposit! onal events such as trash disposal. The increased size of debitage and sherds in these deposits relative to those above and below provide
additional support for a change in agent or
energy of deposition (Figure 4.19), especially
since the sediments in these strata are otherwise
finer (or at least, not coarser) than those elsewhere in the profile (Table 4.15). Geological
processes, such as slope wash, could not have
differentially deposited only large flakes in the
closed kiva basin.3
Stratum 7 contains the first of the kiva wall
fall episodes. The orientation of the masonry
shows that a portion of this stratum represents
wall material from the roomblock to the south.
The superposition of this deposit above the midden deposit probably indicates that the site, or at
least portions of it, were abandoned by this time,
and keep open the possibility that the midden
deposits in the kiva accumulated while the roomblock was still in use. Stratum 6 represents the
weathering of adobe and plaster from the disintegrating walls of the pueblo.
Strata 5 through 1 document numerous depositional episodes thatfilledthe central plaza
basin formed by disintegration of the roomblock
walls. Cultural materials and fine-grained
-'Percussion reduction of toolstones, such as chert
and obsidian, produces more small flakes than large
ones. For example, in 225 experimental tool replications using Knife River flint (a homogeneous toolstone from the Northern Plains), the ratio of flakes
larger than 12.5 mm to those between 12.5 and 5.6
mm (the size of our four-per-inch field-recovery
screens) was always less than one. For groups of
technologies, ratios ranged from 0.61 for cobble testing to 0.14 for percussion thinning of bifaces. Core
reduction and early stage biface manufacture had
intermediate ratios (Root 1992:93-94). Manufacture of marginally retouched tools from flake blanks
did not produce any debitage larger than 12.5 mm.
The dominance of large flakes (> 12.5 mm) in Strata
8, 10, and 11 indicates that most of the smaller
flakes were removed either by human or geological
action. The ratios are consistent with secondary trash
disposal in which many of the smaller flakes remained at the location of their production, with
larger flakes discarded in the kiva depression.
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artifact-rich deposit to an artifact-poor one. The
sediments were still being moved downslope by
water and gravity; however, thefinertexture of
the deposit reflects a reduction in the slope down
which the sediments were moving. Reduction in
slope reduces the capacity of water and gravity to
move large particles. The high artifact density of
Stratum 1 may represent a lag deposit created by
winnowing offine-grainedsediment, an accumulation due to human reoccupation, or translocation upward of artifacts by rodent activity in
near-surface deposits.

Figure 4.19. Mean sherd weight in grams (line on the right)
and ratio of stone flakes ;> 12.5 mm to flakes <
12.5 mm (on left), by stratum, in the 2 x 2 m unit
in the Area 1 kiva, Burnt Mesa Pueblo.

sediment from the roomblock washed downslope
to fill the basin. The tuff boulders in Stratum 4
represent a separate episode of wall fall, that
probably came from the roomblock rather than
from than the kiva. Artifact densities and sizes
decline in the fill above Strata 5 and 6, suggesting that a terminal abandonment had taken place
by the time represented by these sediments, if not
before. The source of sediments changed from an

Determination of the timing of the kiva
construction and abandonment is more difficult
than is the description of the depositional history
of itsfill.The kiva midden differs in composition
and artifact size from the relatively sparse middens east and west of the roomblock excavated in
1989 (Linse 1990). Although we have worked
out these differences only in a preliminary fashion, it appears that the kiva midden contains generally larger artifacts and a significantly higher
percentage of large mammal bone. The larger
quantity of ash in the kiva midden may reflect
cleaning of roomblock hearths on or prior to site
abandonment, but after the destruction of the
kiva. The smaller size of artifacts in the other
middens may reflect postdepositional breakage
during occupation of the pueblo, or a different
depositional pattern, as indicated by the faunal
assemblage differences. The location of the kiva
midden below most of the roomblock wall fall
indicates that the kiva midden was deposited before nearby portions of the pueblo were in an
advanced state of decay. These lines of evidence
do not preclude the possibility that kiva abandonment, kiva midden deposition, and roomblock
abandonment, were all approximately contemporary. However, our failure to identify trashfilled rooms elsewhere on the site—if not due to
our relatively small sample of rooms—probably
should be understood to indicate that the kiva
was one of thefirstenclosed spaces on the site to
be abandoned.
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5
CERAMIC MATERIALS
Michele Gray
The ceramics discussed in this chapter were
recovered during excavations at Burnt Mesa
Pueblo in the 1988, 1989, and 1990 field
seasons, and at Casa del Rito in the 1988 and
1990 seasons. Analysis protocols have been
virtually the same for each season (see Kohler
1989b; Gray 1990). Sherds smaller than a
thumbnail with one or both surfaces missing
were considered unanalyzable, and were discarded.
When ceramic materials arrived at the field
laboratory, they were checked by the analyst to
identify those which should not be washed
because of unusual adhesions, inadequate
firing, or some other reason. Other materials
were washed by students and volunteers.
Within each provenience (FS number)
sherds were sorted by traditional type, temper,
vessel form, surface treatment, and postmanufacture modifications. Sherds that shared
identical attributes within a provenience were
considered a "lot." However, because materials from a specific provenience unit might
come into the lab over several days, some
proveniences had different lots that are identical for all sorting attributes. For each lot, the
total number of sherds, the number of rim
sherds, and the total lot weight (in grams) were
recorded. In addition the arc and radius of
each rim sherd were measured and recorded in
each lot. In conjunction with the probability
samples from LA 3852 and LA 60372, these
variables will enable us (in a later report) to
estimate the number of vessels by rim-size
categories ever broken at these sites.
Aside from the development of an independent system to record stylistic attributes
(see appendix), the coding system, developed

by Timothy Kohler and Judith Miles in 1988
(Kohler 1989, ed., appendix A), was adequate
to cover the range of variation observed for the
attributes that were measured. Specifically, in
this analysis the Rio Grande utility ware types,
such as Sapawi'i Washboard, were distinguished not by name, but rather by combination of both the description of surface treatment in the traditional type field, such as
"smeared-indented" or "corrugated," and by
the temper type. The Rio Grande service ware
traditional types, on the other hand, were not
distinguishable by a particular temper, and
therefore, the use of traditional type names was
required in addition to recording temper,
presence and location of slip, and vessel form.
Voucher specimens that helped guide our traditional type decisions were collected by the
National Park Service, Southwest Regional
Office, and are curated by them in Santa Fe.
Initially, fresh breaks on all sherds were examined under a microscope at magnifications
from lOx to 30x to identify the temper. The
Burnt Mesa utility ware exhibited little variation in temper, however, and this practice was
dropped; the little variation in temper type that
was observed could be distinguished macroscopically. Virtually all utility ware from Burnt
Mesa was tempered with fine quartz sand with
occasional coarse quartz inclusions. The primary variations in temper type were sherds
tempered with coarse sand or with mica and
sand. The practice of microscopically examining a fresh break on each sherd was continued for all service wares and all the Casa del
Rito utility ware as well.
Each sherd was then coded for vessel form.
If a utility ware sherd showed attributes (such
as a smoothed interior) indicating that it was a

Table 5.1. Utility Ware by Subarea in Area 1 of LA 60372.
Traditional type
corrugated
smeared corrugated
indented corrugated
smrd-ind corrugated
plain gray
striated plain
tooledAncised/appliqueed
plain
historic utility
unknown utility
Column totals (n)

1
1.14
0.25
0.48
93.51
3.93
0.02
0.02
0.00
0.69
6515

Subareas (Column %)
2
3
4.72
2.21
0.14
0.00
2.77
0.22
89.32
91.51
4.81
2.93
0.01
0.02
0.04
0.03
0.01
0.70
17,614

bowl, or if the shape suggested it was a miniature, ball, handle or pipe, it was coded as such.
Otherwise it was assumed that utility ware
sherds were from jars. Similar guidelines were
followed for the service ware. Specifically, a
sherd was coded as a bowl if it was slipped on
the inside, or if it was slipped on both the inside and the outside, or if it was unslipped but
decorated on the inside. A sherd was coded as
a jar if it was just slipped or decorated on the
exterior. In the case of rim sherds, the apparent
degree of restriction provided additional information on form. Anything with a radius of
less than 2 cm was assumed to be from a miniature vessel. Other forms identified included
figurines, pipes, balls, and handles. If vessel
form could not be determined, the sherd was
coded as indeterminate for this field. This category also included a number of what appeared to be lumps of clay that may have been
fired incidentally, as well as several fragments
of what looked like broken pottery coils. These
miscellaneous ceramic pieces were coded as
unknown utility in the traditional type field.
The final analytic step was a stylistic analysis (see chapter 6 and appendix, this volume)
that was applied only to Rio Grande black-onwhite sherds.
LA 60372, BURNT MESA PUEBLO, AREA 1
The total number of analyzable sherds
from Burnt Mesa Pueblo sample is 92,257. Of
that, 4.3% were recovered and analyzed in

0.00
0.56
24,843

4
1.28
0.17
0.52
92.77
2.74
0.06
0.03

Row n
1885
75
674
62,591
2365
19
21

Row %
2.76
0.11
0.99
91.49
3.46
0.03
0.03

0.01
2.42
19,438

2
778
68,410

0.00
1.14
100.01

1988 (Kohler 1989b), and 46.3% in 1989
(Gray 1990). The final 49.3% are from the
1990 excavations. The bulk of the total Burnt
Mesa Pueblo collection, approximately 89%
(n= 81,883), is from Area 1. The average
sherd weight in Area 1 is 2.6 g. Subarea 1 (the
roomblock) contributes 9% of the total sherd
count and has an average sherd weight of 4.1
g. Subarea 2 (the plaza excluding the kiva)
makes up 25% of the total sherd count and has
an average sherd weight of 3.2 g. Subarea 3
(the kiva) makes up 39% of the total count and
has an average sherd weight of 5.0 g. Subarea
4 (the midden) comprises 27% of the total and
has an average sherd weight of 2.7 g.
Utility wares
In Area 1, 83.6% of the ceramic materials
recovered were utility ware. Table 5.1 illustrates the distribution by utility ware type.
The earliest type of utility ware in Area 1 is
sand-tempered indented corrugated (A.D.
1150-1350), followed by sand-tempered
smeared-indented corrugated (A.D. 12501400), sand-tempered corrugated (tentatively
A.D. 1350-1450), and finally sand-tempered
smeared corrugated (very tentatively A.D.
1400-1500) (McKenna and Miles 1989). Plain
gray sherds are more difficult to interpret. Although Miles (1988) argued that entire plain
gray vessels are probably relatively late, there
are numerous examples for all of the above
types in which the area immediately below the
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rim was left plain by the potter. In Area 1,
approximately 17% of plain gray sherds are
rim sherds, whereas rim sherds account for
only 7% and 4% of indented corrugated and
smeared-indented corrugated, respectively.
Additionally, the same consideration must be
applied to interpreting the distribution of corrugated sherds, 16% of which are also rim
sherds. As in the case of plain gray sherds, it
was not uncommon for potters to leave one or
more bands unmodified just below the rim, and
if a smeared-indented corrugated vessel broke
just below the rim, the rim sherds could be
classified as corrugated.
With these considerations in mind, the following patterns were noted in contingency
tables based on the data in Table 5.1 and in the
tables (too lengthy to reproduce here) showing
the distribution of traditional types by room.
In subarea 1, the roomblock, the frequency of
smeared corrugated (generally, the latest of the
utilities represented) is greater than expected,
yet the variation in its distribution among the
rooms is insignificant. ("Greater than expected," that is, relative to the number of similar sherds in units at the same level in the spatial hierarchy, and relative to the total number
of sherds in each of these units; these expectations are dervied from the cell x2 contributions.) This may indicate that late re-use of this
area was concentrated on the former roomblock, but was not specific to any one room.
(Further analysis of sherd distributions in room
fills is planned for the final report.) The frequency of corrugated utility ware is lower than
expected for the roomblock as a whole. However, this type is overrepresented in Room 11
(cell contribution to %2 = 9.2, df = 1, p < 0.01)
and slightly underrepresented in Room 1 (cell
contribution to %2 = 3.1, df = 1, p = .08). Beyond these two rooms, the variation in frequency is as expected, suggesting that the fill in
Room 1 may be earlier than that in the other
rooms; and that in Room 11, later. Smearedindented corrugated is slightly more frequent
than expected for the roomblock, although
variation in its distribution among the rooms is
insignificant. The distribution of indented corrugated, the earliest utility ware at Burnt Mesa,
is the inverse of corrugated, a later type. Indented corrugated is less frequent than expected in the roomblock as a whole, but within
the roomblock, it is more common than ex-

pected in Room 1 and less common in Room
11, supporting the conclusion that the fill in
Room 1 is earlier than in the other excavated
rooms and that the fill in Room 11 is later.
In the report on the 1989 field season, it
was noted that the frequency of (the relatively
early) sand-tempered indented corrugated was
relatively higher in subarea 2 (the plaza) than
in other subareas and the frequency of
smeared-indented corrugated was correspondingly lower (Gray 1990). For the present,
larger, sample, the frequency of indented
corrugated in the plaza now appears much
higher than expected (cell contribution to
X2 = 568.7, df = 1, p < 0.01), as is the incidence of plain gray (cell contribution to
X2 = 81.6, df = 1, p < 0.01), whereas the observed frequency of smeared-indented corrugated is less than expected, but not by such a
large margin (cell contribution to x2 = 9.7,
df= 1, p<0.01).
In subarea 3, the kiva, sand-tempered
smeared corrugated, a type very tentatively
dated between A.D. 1400-1500, is conspicuously absent, suggesting that the kiva fill is
earlier than the inception of this type. The
observed frequency of corrugated sherds is
significantly higher than expected in the kiva
fill (cell contribution to x2 = 284.9, df = 1,
p < 0.01) where it is especially prominent in
Stratum 5. In the other subareas, and particularly in subarea 4, the observed frequency
of corrugated sherds is significantly less than
expected.
It is likely that the two sherds of historic
utility ware from subarea 4 (midden) and from
subarea 2 (the plaza) are intrusive. With the
exception of slightly fewer than expected
striated plain sherds in the plaza and several
more than expected in the midden area, the
difference between the expected and observed
distribution for striated plain and for tooled/incised/appliquded plain is very minor, and none
of the variation is significant. The heavy concentration in subarea 4 of unknown utility
ware, which includes mainly unidentifiable
fired clay lumps, suggests that whatever process
produced these objects occurred mainly outside the roomblock. Alternatively, they may
have been by-products of some activity conducted inside and were consistently discarded
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could not be assigned even though the type of
paint used was identified. Typically these
sherds either combined attributes of two or
more distinctive traditional types or else not
enough attributes were clearly present to make
a determination as to traditional type. The
latter case includes those sherds, described by
Gray (1990), that appeared to have exteriors
treated as though they were utility wares, yet
the interiors were polished and painted as if
they were from service ware bowls. These
sherds exhibited attributes of utility ware in
that, based on the exterior treatment, they
could be coded as smeared-indented corrugated; however, the interior was slipped and/or
polished and painted, typically with an annular
or triangular design. Furthermore, whereas the
paste looked similar to that in Santa Fe B/w,
these vessels were sometimes tempered with

outside the structure.
Service Ware
In Area 1, 13,473 service ware sherds were
recovered and analyzed, 16.4% of the total
number of sherds recovered from this area.
Seven percent of the service wares in this area
were found in subarea 1, the roomblock; 22%
in subarea 2, the plaza; 52% in subarea 3, the
kiva; and 19% in subarea 4, the midden. Table
5.2 reports the distribution of the traditional
types by subareas in Area 1; two examples are
illustrated in Figure 5.1.
The PII/TII mineral-on-white and PIII/IV
carbon-on-white type designations includes
those sherds for which a specific type name

Table 5.2. Service Ware by Subarea in Area 1 of LA 60372.
Traditional Type
smudged red
plain buffware
Kwahe'e Black-on-white
Socorro Black-on-white
Santa Fe Black-on-white
Wiyo Black-on-white
Galisteo Black-on-white
PII/III mineral-on-white
PIIl/rV carbon-on-white
whiteware nfs
Santa Fe Basket Impressed
whiteware nfs basket imp.
Biscuit A
Biscuit B
Biscuit nfs
Sankawi'i B/c
Puerco B/r
Wingate B/r
St. Johns B/r
St. Johns Polychrome
White Mountain redware nfs
Heshotuthla
GLAZE WARES:
Agua Fria G/r
Espinoso Polychrome
San Lazaro Polychrome
Glaze-on-red nfs
Glaze-on-yellow nfs
Glaze-on-polychrome nfs
Glaze nfs
Column total (n)

1
0.00
0.31
0.72
0.10
68.83
9.67
0.21
0.00
0.62
13.48
0.10
0.00
1.23
1.03
0.10
0.62
0.00
0.00
0.10
0.00
0.10
0.00
0.21
0.00
0.10
1.34
0.21
0.21
0.72
972

Subareas (Column %)
2
3
0.03
0.00
0.30
0.00
0.30
0.20
0.07
0.00
61.32
65.80
11.41
8.72
0.17
0.79
0.07
0.00
0.67
2.06
23.31
15.43
0.23
0.10
0.00
0.00
1.07
3.51
0.47
0.03
0.03
0.00
0.12
0.00
0.03
0.00
0.00
0.09
0.00
0.00
0.37
0.07
0.10
0.06
0.00
0.01
0.00
0.07
0.17
0.84
0.47
0.33
0.87
2994

0.00
0.00
0.00
0.24
0.04
0.03
0.00
6947

94

4
0.00
0.16
1.14
0.00
60.64
6.40
0.20
0.00
0.62
28.23
0.27
0.08
1.02
0.59
0.04
0.00
0.00
0.00
0.04
0.04
0.04
0.00
0.00
0.00
0.00
0.16
0.12
0.16
0.08
2560

Row n
1
16
59
3
8629
1312
67
2
185
2624
21
2
314
41
3
14
1
6
2
17
9
1
2
2
6
59
22
18
35
13,473

Row%
0.01
0.12
0.44
0.02
64.05
9.60
0.49
0.02
1.40
19.60
0.16
0.01
2.29
0.31
0.02
0.11
0.01
0.06
0.01
0.12
0.06
0.01
0.02
0.02
0.05
0.44
0.16
0.14
0.26
100.01

Figure 5.1. Examples of service wares
from Area 1, LA 60372.
a: Santa Fe B/w bowl base
reconstructed from three
FSs (60, 63, and 65) in
2 x 2 m unit 90S 88E. b:
Biscuit A bowl sherd from
the kiva, Segment 3,
Stratum 4 (FS 578 lot 8).

fine sand with occasional coarse quartz inclusions as if they were utility ware. In 1989 these
sherds were so few in number (n=28) that we
decided to code them as PIII/IV carbon-onwhite rather than to designate a new type, until
significantly more sherds with this particular
combination of attributes were recovered. Dur-

ing the 1990 field season, more of these sherds
were recovered (n=185), 96% of them from
the kiva, including several large sherds that
may represent a reconstructable vessel. After
completing the stylistic analysis and possible
reconstructions, we will be in a better position
to assess how this particular combination of
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stylistic attributes fits into the local ceramics.
Compared with the other subareas, the observed distribution of service ware traditional
types in the roomblock is not significantly different from the expected distribution except
that there are fewer whiteware nfs ("not further
specified") and more Santa Fe B/w than expected. The same is true for the kiva. The plaza
and exterior midden, on the other hand, have
slightly fewer sherds of Santa Fe B/w and more
whiteware nfs than expected. This is probably a
function of formation processes, in that sherds
deposited in an open area, e.g., the plaza and
midden, were more subject to breakage, and
hence exhibit smaller sherd size (as noted
above).
Within the roomblock the meaning of the
observed distribution of traditional types by
rooms is not as clear. For Rooms 10, 12, and
18 the distribution is as expected. (Only very
superficial excavations were conducted in
Room 18 [see Figure 4.1].) In Room 16, the
presence of six glazeware sherds (Glaze-on-red
nfs, probably an early glazeware), along with a
high Wiyo-to-Santa Fe ratio might suggest that
the deposit in this room is later, even though
the utility ware distribution is as expected. It
should be noted that only the uppermost deposits in this portion of the roomblock were
excavated as Room 16; excavations were soon
narrowed to its northern half, called Room 12,
and these sherds may represent a later reuse of
the site. For all rooms except Room 16, where
it is underrepresented, the frequency of Santa
Fe B/w is almost exactly as expected. As discussed above, the utility ware distribution
seems to indicate that the Room 1 deposit is
earlier and the deposit in Room 11 is later. The
distribution of both Kwahe'e B/w and White
Mountain redwares among rooms supports this
observation. There is, however, more Wiyo B/w
than expected in Room 1 and less in Room 11.
The fact that both rooms contain more biscuitware than expected may again be attributable
to a later re-use of the site.
Subarea 2, the plaza, is distinguished primarily by more whiteware nfs than expected, as
has already been noted. Fewer Wiyo B/w, biscuitware, and Galisteo B/w, and more White
Mountain redware sherds than expected,
coupled with a large amount of indented cor-

rugated, seem to indicate that the plaza deposits
are in general earlier than those in other subareas. The presence of a significantly large
amount of glazeware (cell contribution to
X2 = 71.2, df = 1, p < 0.01) is probably attributable to some mixing with the kiva deposits. Specifically, 48% of the glazeware is from
the trench used to discover the kiva, as is 67%
of the biscuitware, and another 40% of the
glazeware is from 2 x 2 m unit 90S 88E,
whereas most of the indented corrugated
(90%) and the White Mountain redware (67%)
is found in the other units excavated in the
plaza.
In subarea 3, the kiva deposits generally
appear to be later than either those in the plaza
or the roomblock. Significant amounts of
Wiyo B/w (A.D. 1300-1400), Galisteo B/w
(A.D. 1300-1400), and Biscuit A (A.D. 13751450), plus the large amount of corrugated
utility ware (A.D. 1350-1450) suggest the
mid-1300s for the very large amount of the
PIII/PIV Carbon-on-white with the smearedindented corrugated exterior described earlier
from this same deposit.
LA 60372, BURNT MESA PUEBLO, AREA 2
A total of 10,374 analyzable sherds was
recovered from Area 2, of which only 14.2%
(in 127 lots) were recovered during the smallscale work conducted in this area in 1990. Although the conclusions are similar to those
reported for 1989 (Gray 1990), I present the
following summary now that the sample is
complete.
Utility wares
Utility ware sherds make up 83.3% of the
total sample. The utility ware from subarea 1
(the roomblock) accounts for 39% of the total,
while that from subarea 2 accounts for 61% of
the total utility ware in Area 2. Thefinaldistribution of utility ware types by subarea in
Area 2 remains consistent with results reported
for 1989 (Gray 1990). In Table 5.3 the distributions of utility ware sherds in subarea 1
(Rooms 2, 4, and 6, which includes 5 x 5 m
unit 13IS 119E) and subarea 2 (the external
area) are compared. One important revision
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from the results reported for 1989 concerns
four sherds that had originally been identified
as Lino Gray. We decided to reclassify them as
plain gray (based on consultation with Dean
Wilson) although they remain somewhat unusual.
In Area 2, as in Area 1, the percentage of
rim sherds changes by type. In Area 2, about
12% of all plain gray sherds and approximately 10% of corrugated sherds are rim sherds,
contrasted with smeared-indented corrugated
(3% rims), and indented corrugated (4% rims).
Using sherd counts for these four most
common types, Room 2 appears to contain the
earliest fill with 19% indented corrugated and
73% smeared-indented corrugated. Room 6
appears next earliest with 10% indented corrugated and 82% smeared-indented corrugated. Room 4 appears to be the latest room
with 6% indented corrugated and 87% smeared-indented corrugated. Finally, subarea 2,
exterior to the roomblock, appears even later
with 3% indented corrugated and 93% smeared-indented corrugated, suggesting that there
may have been some mixing from Area 1, perhaps the result of trash disposal by residents of
Area 1. Again, as in Area 1, the bulk of the unknown utility ware was found outside the
roomblock.

sherds from Area 2. Table 5.4 summarizes the
distribution of these types by subareas.
In Area 2 glazeware and biscuitware are
quite rare. All three Biscuit A sherds found in
the roomblock come from the fill of Room 4,
and the remaining five sherds were found outside the roomblock. Recent archaeomagnetic
determinations for the lower hearth in Room 4,
however, point to a fairly early placement for
that feature. Glazewares, represented by only
two sherds, are also from outside the roomblock and may have originated in Area 1. Biscuit A comes in at about A.D. 1375 (McKenna
and Miles 1989), however, and the presence of
these sherds in Area 2 may be related to late
re-use of Area 1.
White Mountain redwares were represented
by 22 sherds, twelve of which were St. Johns
Polychrome. Of the five White Mountain redware sherds found inside the roomblock only
one St. Johns Polychrome was from Room 2;
the other four were found in Room 4. McKenna and Miles (1989) date St. Johns Polychrome on the Pajarito to between A.D. 11751300, roughly contemporaneous with indented
corrugated. Given the distribution of utility
wares in Rooms 2 and 4, it seems as though the
White Mountain redware should also be more
abundant in Room 2 than Room 4. The fact
that the reverse is true is probably due to the
very small numbers of these sherds recovered.

Service wares
Analyzable service ware sherds recovered
from Area 2 numbered 1704, of which 16%
were recovered during 1990. Service ware
sherds make up 16.7% of the total number of

As in Area 1 the bulk of the service ware,
97.3%, was made up of whitewares, with Santa
Fe B/w comprising 58% of the total service
ware in Area 2. Wiyo B/w contributed 7%, and
Kwahe'e B/w, 1%. Whiteware that could not be

Table 5.3. Utility Ware by Subarea in Area 2 of LA 60372.
Traditional type
corrugated
smeared corrugated
indented corrugated
smeared-indented corrugated
plain grey
striated plain
tcoled/incised/appliqueed plain
unknown utility
Column totals (n)

Subareas (column %)
2
1
1.06
0.51
0.24
0.42
9.41
2.70
83.32
86.49
4.99
3.65
0.00
0.04
0.03
0.04
0.95
6.15
3384
5286
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Row n
63
30
461
7389
362
2
3
360
8670

Row %
0.73
0.35
5.32
85.22
4.18
0.02
0.03
4.15
100.00

Table 5.4. Service Ware by Subarea in Area 2 of LA 60372.

Traditional Type
Potsuwi'i Incised
Plain Buffware
Kwahe'e B/w
Santa Fe B/w
Wiyo B/w
Galisteo B/w
PIII/IV C/w
Whiteware nfs
Santa Fe Basket Impressed
Biscuit A
Puerco B/r
St. Johns B/r
St. Johns Polychrome
White Mountain redwares nfs
Glaze/yellow nfs
Glaze nfs
Column totals (n)

Subareas (column %)
1
2
0.34
0.00
0.24
0.68
0.49
0.90
68.34
48.53
10.16
3.79
0.00
0.23
0.56
0.37
35.67
25.67
0.12
0.23
0.37
0.56
0.23
0.00
0.24
0.11
0.24
1.12
0.12
0.45
0.11
0.00
0.00
0.11
886
818

assigned to a definite type (whiteware nfs)
contributed 31%. However, in comparing the
distribution of these types between subareas,
Santa Fe B/w is relatively more common in
subarea 1, whereas Wiyo B/w and whiteware nfs
are relatively more common in subarea 2.
In an attempt to determine if formation
processes may in part account for these differences, the average sherd weights of each
type in each subarea were compared, assuming
that smaller sherds will weigh less. Santa Fe B/w
sherds tend to be the largest in both subareas,
while whiteware nfs tends to be the smallest,
with Wiyo B/w falling in between. Thisresultis
hardly surprising given that whiteware nfs is
identified as such because it is usually too
small to identify more specifically. Furthermore, Wiyo paste is considerably softer and
more friable than Santa Fe, hence one would
expect slightly smaller sherd size. When looking at the differences in sherd size as indicated
by sherd weight between subareas, Santa Fe B/w
sherds tend to average only 30% smaller outside the roomblock, while both Wiyo B/w and
whiteware nfs average 40% smaller.
In attempting to shed some light on the
issue of the chronological order of the rooms
in Area 2, the observed and expected frequencies of the four most common types that
have well accepted dates were compared for

Row n
3
8
12
989
121
2
8
526
3
8
2
3
12
5
1
1
1704

Row%
0.17
0.47
0.70
58.04
7.10
0.12
0.47
30.80
0.18
0.47
0.12
0.18
0.70
0.29
0.05
0.06
100.00

each room. Room 2 appears to have been
abandoned earliest, with significantly more
indented corrugated than expected (cell contribution to x2 = 124.9, df = 1, p < 0.01) and
fewer smeared-indented corrugated (cell contribution to x2 = 15.8, df = 1, p < 0.01). The
observed frequency of Santa Fe is virtually the
same as the expected frequency, while the frequency of Wiyo B/w is a little higher (cell contribution to x2 = 5.2, df = 1, p = 0.02). Room
6 appears to contain later fill, with more Wiyo
B/w than expected (cell contribution to
X2 = 30.2, df = 1, p < 0.01) and fewer indented
corrugated (cell contribution to x2 = 13-2,
df = 1, p < 0.01) and Santa Fe (cell contribution to x2 = 10.5, df = 1, p < 0.01). Room 4
is more difficult to interpret since the observed
frequencies of both the earliest type, indented
corrugated, (cell contribution to x2 = 25.7,
df = 1, p < 0.01) and the latest type, Wiyo B/w
(cell contribution to x 2 = 27.6, df = 1,
p < 0.01) are far lower than expected.
LA 3852, CASA DEL RITO
In total, 2597 analyzable sherds (including
145 rim sherds) were recovered from Casa del
Rito; 16% were from the three units sampled in
1988 and the remaining 84% (755 lots) were
recovered during the 1990 field season. The
average number of sherds per lot is just under
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2. In Area 1, the roomblock, the average sherd
weight is 4.75 g. In Area 2, the courtyard excluding the kiva, the average sherd weight is
3.25 g. In Area 3, the sheet trash outside the
courtyard, mostly downslope and to the east,
the average sherd weight is 2.38 g, and in Area
4, the kiva, the average sherd weight is 4.18 g.
Utility wares
Utility ware sherds make up 68.8% of the
total. The utility ware from Area 1 (the roomblock) accounts for 16.8% of utility ware, Area
2 (the courtyard) contributed 32.6%, Area 3
(the sheet trash outside the courtyard) 9.7%,
and Area 4, (the kiva), 40.1% of the total utility
ware from LA 3852. Table 5.5 shows the
breakdown of utility wares by area.
The earliest and most abundant utility ware
at Casa del Rito is indented corrugated (A.D.
1150-1350), followed by smeared-indented
corrugated (A.D. 1250-1400) with a small
amount of corrugated (tentatively A.D. 1350—
1450). As at Burnt Mesa, interpreting the distribution of plain gray sherds is problematic.
Here 5.5% of the plain gray sherds from 1990
are rim sherds, while about 2.5% of the indented corrugated sherds are rims sherds. At
Burnt Mesa, where these were 12% and 4%
respectively, the argument that the plain gray
sherd count probably includes sherds from
vessels of other types is stronger. On the other
hand the sherd counts for corrugated types at
both Burnt Mesa and Casa del Rito are likely to
include sherds from vessels of other types, as
the percentage of rim sherds for this type is
10% at Burnt Mesa and 8% at Casa del Rito.

One interesting source of variation at Casa
del Rito is that 16% of the utility wares have a
slightly micaceous paste, although it does appear that they are sand-tempered. Specifically,
18% of the indented corrugated, 6% of the
smeared-indented corrugated, 8% of the corrugated, and 25% of the plain gray sherds have
this attribute. Within Area 1, 33% of the utility
ware sherds in Room 4 have a slightly micaceous paste. Twelve percent of the utility ware
sherds in Room 6 and 23% in Room 10 have
slightly micaceous paste. In Area 2 12% of the
utility ware is slightly micaceous. In Area 3
14% of the utility ware exhibits this attribute.
In Area 4 some 22% of the utility ware has
slightly micaceous paste. It is not known
whether this characteristic is temporally sensitive.
Service wares
Analyzable service ware sherds recovered
from Casa del Rito number 810. Service ware
sherds make up 31.2% of the total number of
sherds. Table 5.6 summarizes the distribution
of these types by area.
The observed frequencies of both service
wares and utility wares vary insignificantly
from expected frequencies among areas and
among rooms. This pattern suggests that the
site was occupied and abandoned all at once.
The primary source of variation at this site is in
Area 3, the sheet trash outside the plaza, where
there are slightly fewer Santa Fe B/w sherds
than expected and slightly more whiteware nfs.
It is likely that this result is the function of
formation processes producing smaller sherds.

Table 5.5. Utility WaresfromCasa del Rito by Area.
Traditional Type
corrugated
smeared corrugated
indented corrugated
smeared-ind-corrugated
plain grey
striated plain
TIA plain
unknown utility
Column totals (n)

1
1.66
0.00
54.67
14.00
28.00
0.33
0.33
1.00
300

Areas (column %)
2
3
1.72
1.89
0.00
0.57
62.20
49.43
16.09
12.20
22.85
29.89
0.00
0.00
0.00
0.00
0.86
2.30
582
174
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4
2.46
0.00
65.12
5.61
26.13
0.00
0.14
0.55
731

Row n
37
1
1088
182
460
1
2
16
1787

Row %
2.07
0.06
60.88
10.18
25.74
0.06
0.11
0.90
100.00

Table 5.6. Service Wares from Casa del Rito by Area.

Traditional Type
plain buffware
Socorro B/w
Kwahe'e B/w
Santa Fe B/w
Wiyo B/w
PIII/IV C/w
whiteware nfs
Santa Fe Basket Impressed
Wingate B/r
St. Johns B/r
Wingate Polychrome
White Mt redware nfs
Column totals (n)

1
0.00
0.00
25.20
26.83
0.00
1.63
42.28
0.00
0.00
0.81
0.00
3.25
123

Areas (column %)
2
3
0.82
0.00
0.00
0.00
20.00
18.99
24.49
13.92
0.82
0.00
0.00
0.00
65.82
48.57
0.41
0.00
1.22
0.00
0.41
0.00
0.41
0.00
2.86
1.27
79
245

CONCLUSIONS
At Burnt Mesa Pueblo, Area 1, three possible episodes of use account for the ceramic
assemblage. The main occupation, dominated
by Santa Fe B/w and transitional or early Wiyo
B/w, and by sand-tempered smeared-indented
corrugated utility ware, is dated by tree-rings
and is discussed in chapter 4. As mentioned
above—but not fully developed in this descriptive report—the ceramic assemblage characterizing the lower kiva fill is distinctively different from other subareas of the site, with
higher percentages of Wiyo B/w, Biscuit A,
Galisteo B/w, and corrugated utility ware and a
higher Wiyo B/w-to-Santa Fe B/w ratio than
elsewhere. The dates for these types suggest the
mid-to-late 1300s, perhaps around A.D. 13501375, for the lower kiva fill deposits. (Kohler
interprets many of the biscuitware sherds as
transitional in character between Wiyo B/w and
biscuit, rather than classic biscuitwares.) Finally, the upper room fills appear to be the
source for most of the very late ceramics, e.g.,
the Biscuit B sherds (A.D. 1400-1550), Sankawi'i B/c (A.D. 1525-1650), many of the
glazeware sherds, and sand-tempered smeared
corrugated (A.D. 1400-1500 [very tentative]

4
1.10
0.28
17.91
31.69
0.27
0.27
45.73
0.27
0.27
0.83
0.00
1.39
363

Row n
6
1
160
219
3
3
389
2
4
5
1
17
810

Row%
0.74
0.12
19.75
27.04
0.37
0.37
48.02
0.25
0.49
0.62
0.12
2.10
99.99

McKenna and Miles 1989). Because all of
these relatively late ceramics never exceed
1.5% of the total service wares for any subarea,,
it is likely that this re-use of Burnt Mesa was
neither intensive nor of long duration and
probably occurred in the early 1500s.
At Casa del Rito the utility ware is comprised of approximately 61% indented corrugated, 25% plain gray, 10% smeared-indented corrugated, and 2% corrugated. The
service ware is made up of about 48% whiteware nfs, 27% Santa Fe B/w, 20% Kwahe'e B/w,
and about 3% White Mountain redware. The
problems of identifying and interpreting plain
gray, corrugated and whiteware nfs have been
discussed. According to McKenna and Miles
(1989) A.D. 1250 is not only the terminal date
for Kwahe'e B/w (A.D. 1050-1250) but also
marks the inception of the sand-tempered
smeared-indented corrugated utility ware (A.D.
1250-1400). The distribution of these two
types suggests that Casa del Rito may have
been abandoned around A.D. 1250, just as
smeared-indented corrugated was coming in,
but well within the range for indented corrugated (A.D. 1150-1350) and Santa Fe B/w
(A.D. 1175-1400).
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6
STYLISTIC ANALYSIS OF
CERAMIC MATERIALS:
PRELIMINARY RESULTS
Michele Gray
David Albaugh
Ceramic "types" have been defined by
archaeologists as exhibiting certain combinations of attributes, including use of slip or
polish, paint color or type, as well as certain
design elements. Such analysis assumes that
these individual attributes are stable through
time and space, changing only as "new types"
are introduced. Many recent studies have demonstrated, however, that this assumption is incorrect, and that complementary approaches
may provide a more fine-grained view of
change through time, and across social and
geographic space, than that provided by typological analysis. In the Southwest generally,
there are numerous recent studies which rely
on an attribute analysis to identify how stylistic
attributes change independently of one another
and of the traditional type (see Hegmon 1989;
Plog and Hantman 1986; Hantman et al. 1984;
Plog 1980; Redman 1977, 1978; LeBlanc
1975). On the Pajarito Plateau these issues have
been addressed as well, particularly with regard
to identifying variation in whitewares (deBarros
1981; Hagstrum 1985; Gray 1990:75).

or temporally (1980:3-6). Temporally these
types are assigned dates and are then used to
date sites. Spatial variation is interpreted as
being indicative of differing ethnic groups. If,
however, the attributes vary independently and
change at different rates, then both of these
interpretations can be in error. Stylistic analysis, then, can be used to examine the validity
of the traditional, type-based approach to ceramic analysis, and to refine temporal control
based on traditional types.

There are at least two ways in which an
attribute approach emphasizing style can facilitate archaeological interpretation. S. Plog
has argued that if one is working with the assumption that attributes only change sporadically, and that these changes happen all at
once followed by periods of stability (which
would result in discrete types), typically then
these patterns are interpreted either spatially

Style, as defined by Sackett (1986:268), is
"a latent quality that at least potentially resides
in all formal variation that has in one way or
another passed through a culture's matrix."
The obvious quality that we focus on is that of
the painted designs on black-and-white pottery. Other aspects of style considered are the
location of design, vessel function, and rim
construction characteristics.

The second approach is more concerned
with social processes, such as interaction between groups, or even changes in social dynamics resulting from changes such as aggregation. In this approach, a detailed discussion
of the social significance of "style" becomes
critical. In this chapter, however, we are most
concerned with the temporal variation of individual attributes in an attempt to examine
some of the variation that has been identified
in black-on-white sherds, especially those assigned to the type Santa Fe Black-on-white.

The present stylistic analysis coding format, developed by Michele Gray, is based on
the availability of sherds as the major representation of style within the Bandelier Archaeological Excavation Project collections. Occasionally we can reconstruct partial vessels that
show almost complete designs, however, most
sherds contain only fragmentary designs. We
recorded several aspects of design style including (1) rim data associated with construction
and design; (2) design location; (3) vessel type;
(4) design composition of both primary and
secondary forms; and (5) various aspects of
lines in designs as well as primary lines. A detailed presentation of the coding format for
black-on-white ceramics is presented in the
appendix.
Stylistic analysis was done after the traditional type analysis. We first recorded information concerning vessel manufacturing processes, excluding painted design. These data
included traditional type, form of vessel, what
part of the vessel the sherd was from (e.g., rim,
neck, body), surface finish, and rim construction. We then collected data on painted design
including location of the design, design composition, primary and secondary design forms,
and whether lines were hatched, primary, or
both. We measured the width of lines to the
nearest 0.5 mm and counted the number of
primary and hatching lines per 2 cm of design.
Black-on-white painted ceramics were used
due to their relative abundance, their apparent
stylistic variability, and their occurrence at
three sites (or temporally distinct areas within
sites) under study here—LA 3852, LA 60372
Area 1, and LA 60372 Area 2. Of the many
traditional types of black-on-white ceramics
encountered at the sites, three (Kwahe'e B/w,

Santa Fe B/w, and Wiyo B/w) were most common. These are described briefly below, and in
more detail by Amsden (1931), Mera (1935)
and Sudat-Murphy et al. (1977). The distribution of the represented types, by site, among
the 953 sherds for which stylistic analysis is
complete is shown in Table 6.1.
Kwahe'e B/w is the earliest of these, and was
recovered mainly from the earliest component
under consideration (LA 3852, or Casa del
Rito). Kwahe'e B/w dates from about A.D.
1150-1250. Its area of abundance is the Northern Rio Grande and it is included in the Tewa
series of traditional type classification. Kwahe'e
B/w was painted with an iron-based (mineral)
paint. The mineral paint is often brown or reddish after firing. The ceramic paste is usually
white and soft when broken. The tempers in
Kwahe'e are quartz sand, igneous rock, or tuff.
The specimens we analyzed showed a distinctive thick, cracked slip. At Casa del Rito, as is
common elsewhere for Kwahe'e B/w, jar sherds
are more abundant than bowl sherds.
The next and most prevalent type is Santa
Fe B/w. This type is also in the Tewa series and
is abundant in die Northern Rio Grande. It
dates from about A.D. 1200-1350. It is more
common at Burnt Mesa Pueblo (LA 60372)
than at Casa del Rito, and at Burnt Mesa was
recovered from both Area 2 (which is slightly
earlier in time) and from Area 1. The paint on
Santa Fe is generally iron-based and is usually
black with occasional reddish-brown examples.
However, the paint in our sample appeared to
be mostly organic in origin. The paste is bluegray and brittle. The applied slip is much thinner than on Kwahe'e vessels, and appears more
as a wash than a slip. Bowls were the most common vessel form recovered.

Table 6.1. Traditional Types with Coded Stylistic Attributes, by Site and Area.
Tiauthorial Type:s

Site.Area
3852
60372.1
60372.2
Total

Kwahe'e
B/w
151
6
0
157

pin/iv
C/w
0
8
0
8

Socorro
B/w
0
1
0
1

Santa Fe
B/wa
207
430
75
712

Galisteo
B/w
0
3
0
3

Wiyo
B/w
3
57
6
66

d e l u d e s two sherds coded as "Santa Fe/Wiyo Transitional" from LA 60372 Area 2.
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Biscuit
A
0
6
0
6

Totals
361
511
81
953

Table 6.2. Variation in Vessel Form, by Site and Area (all types).
LA 60372
Vessel Form
Jars
Bowls
Other
Column %
Column Totals

LA 3852
20.50
79.22
0.28
100.00
361

Area 2
0.00
98.77
1.23
100.00
81

Area 1
1.76
98.24
0.00
100.00
511

The least common of the three main ceramic types in our sample is Wiyo B/w. Wiyo
B/w is also in the Tewa series and dates from
about A.D. 1300-1400. Wiyo B/w pottery was
found mostly in Area 1 of Burnt Mesa Pueblo,
where it was most common in the kiva fill (see
chapter 5). The paint is organic and almost
solely black. The paste is light brown or tan
and is intermediate between soft and brittle.
The slip on Wiyo pottery is usually in the form
of a wash similar in color to the paste. Wiyo
B/w at LA 60372 was almost always polished so
that the surface felt greasy. This highly buffed
quality is quite distinctive.
RESULTS
Vessel Form
The most obvious difference between
Burnt Mesa Pueblo and Casa del Rito is the
increase in whiteware bowls and decrease in
jars from the earlier LA 3852 to the later LA
60372 (Table 6.2). This result suggests a
marked change through time in how whitewares were used.
Rim Decoration
There do not appear to be any temporally
significant changes in rim line width. Changes
in the other rim attributes are unclear. Some
rim attributes do appear to vary considerably,
however, and it is hoped that with a sample
including additional sites from Bandelier, at
least some of this variation will prove to be
spatially significant.

Row %
8.71
91.08
0.20
99.99

Row Totals
83
868
2
953

Slip and Polish
Restricting our analysis to just the 710
sherds of Santa Fe B/w in our sample, there
does not appear to be any significant temporal
change in use of slip. At all three sites between
38% and 39% of sherds were slipped on the
interior, and between 5% and 6% were slipped
on both the interior and exterior. In Area 2 of
Burnt Mesa Pueblo, however, an additional
18% of the sherds have a thin gray wash as
opposed to a definite white slip, whereas at
both Casa del Rito and in Area 1 of LA 60372,
only about 4.5% of the sherds exhibit this
attribute. It is likely that a sample which included material from other sites in Bandelier
would help us understand the significance of
this variation. Because it does not change
smoothly through time, there is some possibility that this attribute records an ethnic
preference.
Still restricting our sample to just Santa Fe
B/w (Table 6.3), it appears that degree of polishing generally increases through time. Since
Wiyo B/w is by definition highly polished, and
since virtually all of the Wiyo is from Area 1,
the degree of polishing would increase even
more dramatically if the Wiyo sherds were
included in the comparison.
Design Composition
Generally, solid designs become increasingly prevalent as use of hatching and checkerboard designs declines (Table 6.4). However
Area 2, falling between Casa del Rito and Area
1 temporally, has the highest percentage of
hatched designs.
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Table 6.3. Variation in Degree of Interior Polishing, by Site and Area (Santa Fe B/w only).
Degree of Polish
None
Some Polish
Polished
Highly Polished
Indeterminate
Column %
Column Totals

3852
17.39
6.76
62.80
10.63
2.42
100.00
207

LA 60372
Area2
Areal
2.74
3.95
20.47
20.55
53.49
72.60
2.74
21.16
1.37
0.93
100.00
100.00
430
73

Figure 6.1 illustrates some of the design
variation within Burnt Mesa Pueblo Area 1.
The basic design structure on both sherds is
similar, and yet the size of the design, the
thickness of the lines, and especially the design
composition varies between these two examples. Note also the rim decoration in Figure
6.1b.
Primary Design Elements
Use of rectilinear figures appears to increase later in time. At Casa del Rito rectilinear
figures appear on less than 4% of the sherds in
the sample. At Burnt Mesa Pueblo, rectilinear
figures appear on about 1% of the sherds from
Area 2 and on 9% of those from Area 1.
With the other primary design elements,
there are no clear patterns, or in the case of the
anthropomorphic figures, there are simply not
enough examples to discern any pattern. There
are two very interesting examples of this element from Area 1. On the sherd in Figure 6.2a

Row%
7.75
16.48
58.17
16.20
1.41
100.01

Row Totals
55
117
413
115
10
710

is a figure which is very similar to some
described by Chapman from Rito de los Frijoles pictographs (in Hewitt 1953:plate XHIa,
f) as kachinas. If a kachina is in fact depicted
on this sherd, it might place the beginnings of
the local Kachina cult in the Late Coalition
period.
In Figure 6.2b is another probable anthropomorphic figure; the hand, which may
have three fingers, can be compared with that
of the "Rio Grande style" anthropomorph
near Zuni illustrated by Schaafsma (1975:
Figure 153).
Lines
Despite all the measurements that were
taken of hatching line widths, primary line
widths, framing line widths and number of
lines per two centimeters, very little of the
resultant variation among sites/areas appears
statistically significant. Differences that were
significant tended to lump LA 60372 Area 1

Table 6.4. Variation in Design Composition, by Site and Area (all types).
Design Composition
Lines
Solid
Hatched
Solid & Hatched
Checkerboard
Multiple
Indeterminate
Column %
Column Totals

LA 3852
23.27
7.48
12.19
1.94
2.77
3.88
48.48
100.01
361

LA 60372
Area2
Areal
29.63
23.68
34.05
25.93
18.52
9.78
6.17
5.68
0.98
1.23
2.54
0.00
18.52
23.29
100.00
100.00
511
81
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Row%
24.03
23.29
11.44
4.30
1.67
2.83
32.42
99.98

Row Totals
229
222
109
41
16
27
309
953

Figure 6.1. Black-on-white sherds from LA 60372 Area 1. a: Wiyo B/w bowl sherds from 2 x 2 m unit 70S 82E (FS 80 lot
4). b: Santa Fe B/w rim sherds from 2 x 2 m unit 90S 88E (FS 70 lot 9).
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Figure 6.2. Santa Fe B/w sherds with possible anthropomorphs from LA 60372 Area 1. a: unslipped sherd from 2 x 2 m
unit 90S 88E (FS 70 lot 10). b: very highly polished sherd from 2 x 2 m unit 80S 74E (FS 110 lot 7).

and Casa del Rito together as distinct from LA
60372 Area 2. Hence this variation may not be
temporally significant. For example, in Area 2
lines tend to be finer and more closely spaced
than at either Casa del Rito or in Area 1. Furthermore, Area 2 has higher standard deviations for virtually all line-related attributes.
Perhaps the significance of the variation is
more spatial than temporal. Further studies
using sherds from more sites in Bandelier may
clarify this issue.
SUMMARY
The most apparent temporally significant
variation in the stylistic data is a shift from
hatched designs at Casa del Rito to solid

designs at Burnt Mesa Pueblo. Degree of polishing also increases from the Early Coalition
period Casa del Rito to the Late Coalition period Burnt Mesa Pueblo.
On other measurements for which there
was some significant variation, LA 60372 Area
2 was often opposed to both LA 60372 Area 1
and Casa del Rito, which tended to be similar.
This result suggests that some stylistic variation
in Bandelier may in fact be more related to
social or ethnic factors than to temporal trends,
especially when considering Santa Fe B/w. It is
hoped at this point that further stylistic analyses can be performed on a larger sample of
sites from Bandelier, perhaps in conjunction
with the survey of the park, in order to answer
some of the questions raised by this preliminary analysis.
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7
STONE ARTIFACTS FROM CASA DEL R I T O
AND BURNT MESA PUEBLO
Matthew J. Root
Douglas R. Harro
A primary research goal of the Bandelier
project is to understand the process and causes
of the aggregation of local Anasazi populations from hamlets into villages, and finally
into towns (Kohler 1989a). Toward these ends,
we present the results of descriptive analyses of
the stone tools and debitage recovered during
three years of excavation at Burnt Mesa Pueblo
(LA 60372) and during two years of excavation at Casa del Rito (LA 3852). Root (1989)
and Slaughter (1990) presented results of preliminary analyses of the Burnt Mesa collections
recovered in 1988 and 1989 and Root (1989)
analyzed the Casa del Rito collection from the
test excavations in 1988.
In this chapter, we describe the initial results of studies of raw material procurement,
production technology, and tool function.
These analyses are designed to explore questions of what activities people conducted at
Casa del Rito and Burnt Mesa Pueblo; how
these activities changed through time; and how
those changes were related to the aggregation
of people into fewer, but larger sites. We expect
that as the people of the Pajarito Plateau coalesced into larger settlements, they would increasingly rely upon agricultural produce at
the expense of wild plants and animals. This
would entail increased use of implements used
to clear land for agricultural fields, to cultivate
crops, and to prepare plant foods such as com.
There should be a corresponding decrease in
tools used in hunting and in preparation of
wild plant foods. Increases in regional exchange should also accompany aggregation,
and this should be reflected in changes in raw

material use and in increased production of
stone tools (as well as other commodities) for
exchange (Kohler 1989a).
The flaked lithic technology of the Bandelier Anasazi, as elsewhere throughout the
Puebloan Southwest, was primarily expedient.
People quickly made most flaked stone tools
for the task at hand and when the task was
completed, the tools were just as quickly discarded. This technology left flaked tool assemblages composed predominantly of unprepared cores and unhafted flake implements.
Across much of North America, increasing use
of expedient flaked stone technologies accompanies increasing residential sedentism. Expedient technology entails high transportation
costs, but low manufacturing costs. If people
can regularly import toolstone to a permanently occupied residential site, then it is available when needed and this mitigates the high
transportation costs (Parry and Kelly 1987).
Although the groups under study here were
sedentary by most definitions, it is possible that
some pueblos were seasonally abandoned by at
least part of the residential group. Presently, we
have little evidence bearing upon this possibility. If, however, a shift from semisedentary
residence to fully sedentary occupation took
place during the Coalition period, this shift
may be reflected in an increased use of expedient technology.
Our goal in this chapter is to present our
findings of what happened during the occupations of Burnt Mesa Pueblo and Casa del
Rito from the perspective of analyses of stone

artifacts. We will address the larger questions
posed in the research design (Kohler 1989a)
when all field work, accompanying descriptive
analyses, studies of site constructional and
occupation sequences, and artifact population
estimates have been completed. Analysis of
stone artifacts presents but one direction to
attack the problems posed in the research
design and complements analyses of architecture, stratigraphy, pottery, bones, and plant
remains.
LABORATORY TECHNIQUES
For analytic purposes, we divided stone
artifacts into three classes: debitage, flaked
stone tools, and groundstone tools (also called
"nonflaked stone tools"). The stone tool
analyses are based on the studies of the Dolores Archaeological Project (Phagan and
Hruby 1984) and the system of low magnification (10-70x) analysis of wear traces developed by Ahler (1979). The analysis of
debitage closely follows the systems of sizegrading and subjective flake technological
classifications developed by Ahler (1986:6469, 1989a, 1989b).
The debitage analysis is designed to capture information on raw material use and
technology of tool manufacture; the coding
form was presented by Root (1989:Appendix
B). The groundstone tools under study here
were made by various combinations of flaking,
pecking, crushing, grinding, smoothing, and
polishing. Thus, flaking debris produced
during manufacture of groundstone tools is
included in the debitage. We size-graded all
debitage by passing it through a series of three
nested geologic screens with square mesh sizes
of 25.0 mm, 12.5 mm, and 5.6 mm (U.S.A.
Standard 1 inch, 1/2 inch, and #3 1/2 mesh).
The smallest mesh approximates the size of the
four-per-inch hardware cloth used in field
screening. Debitage was hand-manipulated
through the largest two screens for consistency
and to minimize damage to flake edges. Specimens were oriented in any way that they would
pass through a screen; thus, the diagonal opening size and the width of the flake usually
determined the size class of the largest pieces.
We shook the remaining debris over the 5.6
mm screen for 30 seconds. Debris that fell

through the 5.6 mm mesh was considered an
unsystematically collected sample picked from
field screens and we accorded this size class
(<5.6 mm) little analytic attention. Size grading is an efficient way to record data on the
size of large batches of flakes without resorting
to the time-consuming task of measuring individual specimens. Flake size is an important
technological attribute that varies with the location and angle of force application, platform
morphology, and objective piece size and morphology (especially the alignment of ridges)
(Ahler 1989b; Crabtree 1972; Speth 1974).
Size-grade data also allow analysis of artifacts
as sedimentary particles, useful in studies of
site formation.
After size-grading, debris was divided into
raw material types (e.g., obsidian, basalt, Pedernal chert/chalcedony; all raw materials are
listed in Root 1989:Appendix D). We then
classified all debitage according to the following technological categories: primary decortication, shatter, bipolar, bifacial thinning, alternate, and "other flakes" (definitions are
provided in Root [1989:Appendix B]). The
category of "other flakes" includes all debris
that does not have the defining attributes of
one of the more specific categories; therefore,
this class contains debitage potentially produced by many technologies. We further
subdivided all flakes according to whether
cortex was present anywhere on the piece or
was absent (except for primary decortication
flakes, which by definition have dorsal surfaces
completely covered with cortex). For each raw
material we counted flakes by size-grade, technological class, and cortical state. We also
weighed flakes by size-grade batch for each
raw material, allowing calculation of average
flake weight within each size-grade for each
raw material type.
We did not systematically quantify pressure
flakes because field recovery was with fourper-inch mesh hardware cloth. Pressure flaking
techniques most likely practiced by the Anasazi (such as hand-held flaking of blanks into
arrow points or bifacial cutting tools, marginal
retouch of expedient flake tools, and resharpening of working edges) produce almost no
debris large enough to be caught in four-perinch field screens (Ahler 1989a, 1989b; Kalin
1981). During analysis, we observed a few
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pressure flakes and noted their presence in a
comment field in the data base, but we recorded them as bifacial thinning flakes in the
coding system.
We assigned analytic meaning to technological flake classes on the basis of an extensive series of experiments in lithic reduction,
not on assumed relationships between cortex,
flake size, flake morphology, and lithic technology (Ahler 1989a, 1989b; Ahler and Christensen 1983; Root et al. 1986:26-30). Thus,
although there is a subjective element in classifying specimens, the technological origins of
bifacial thinning and bipolar flakes can be
confidently determined. (The subjectivity of
classification decreases with the formal training
and experience of the analyst.) Given large
sample sizes, the relative proportions of flake
technological classes can be technologically
diagnostic, even though the technological
origin of most individual flakes cannot be
determined with certainty (Ahler 1989a,
1989b). The experiments in lithic technology
that we use were conducted with chert and flint
from the Midwest and Great Plains, however,
and provide only preliminary analogues for
the Anasazi technologies under study here. In
the future stages of this project, we plan to conduct a series of experiments that replicate the
production of the tools and cores recovered
during Bandelier excavations using the stones
available to Anasazi knappers. These experiments will provide better analogues for Bandelier lithic technology.
We analyzed all flaked and groundstone
tools under low magnification (10-70x) with a
stereozoom binocular microscope and high
intensity fiber-optic lamp. All flaked stone
implements were assigned to functional classes
on the basis of wear on the edges and surfaces
of tools, edge cross-sectional shape, intensity of
wear, tool production technology, and tool
morphology (as defined by Ahler [1975,
1979]). Tools with more than one function
were coded as multifunctional or recycled. In
theory, there is no limit to the number of functions that a tool may have, although in application to the Anasazi assemblages under study
here, tools with more than two recorded functions are rare. Flaked stone tools were also
analyzed according to the system of "morphouse" classes defined by Phagan and Hruby

(1984). They defined these classes on the basis
of tool morphology, technology, and assumed
function of traditional artifact types (see Root
[1989:69-70, Appendix C] for further discussion of the flaked stone tool analytic system).
We recorded a series of variables for
groundstone tools that are similar to those
recorded for flaked stone tools. We classified
groundstone tools according to morpho-use
classes, but not functional classes. Multifunctional groundstone tools were classified according to the morpho-use judged to reflect
their predominant function; we noted additional functions, but did not systematically code
them (see Root 1989:Appendix D, for additional discussion of groundstone tool analysis).
Distinguishing tools that were discarded or
stored during manufacture from those that
were thrown away or stored after use is important in determining what activities took
place on a site and is crucial for studies of
production for exchange. For example, we
expect arrow points used in hunting by site
occupants to be relatively common in early
components, but arrow points manufactured
only for exchange to be relatively more common in late components. Therefore, we classified all stone tools according to a system of
four "use-phase" classes (Ahler 1986:44).
The definitions of these classes are based on
the idea that durable goods pass through stages
of raw material procurement, manufacture, use,
discard, or loss during their use-lives (Schiffer
1972). The use-phases are (1) complete and
unbroken preforms and blanks that are suitable
for reduction into finished tools, (2) preforms
and blanks that were discarded prior to completion either because of breakage or other
knapping errors, (3) technologically completed
implements that are unbroken and still potentially usable for their original function, and (4)
technologically completed tools that were
thrown away because they broke during use or
because they were worn out from use or resharpening.
In the following sections we describe the
stone artifact assemblages from Casa del Rito
and Burnt Mesa Pueblo in terms of patterns of
raw material use, technology of manufacture,
tool function, and artifact discard. Previous
studies of stone artifacts from test-excavated
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sites in Bandelier National Monument suggested that obsidian was used with increasing
frequency through time and that these increases may have been related to increased
volume and spatial extent of exchange. At
Burnt Mesa Pueblo, there was also an increase
in use of Pedernal chert and a corresponding
decrease in use of basalt through time. Functional analyses suggested that there was little
apparent change in the functional composition
of tool assemblages through time (Root 1989;
Slaughter 1990). Now that the probability
samples have been completed, we reevaluate
these propositions for Casa del Rito and Burnt
Mesa Pueblo.
CASA DEL RITO
Casa del Rito (LA 3852) is a small Early
Coalition period hamlet with eight adjoining
rooms, a kiva, a courtyard defined by a low
stone wall, and a surrounding midden marked
by a low-density scatter of stone and ceramic
artifacts. Occupation was relatively short, although there may have been periodic reoccupation of the site, evidence of which was preserved principally in the fill in the kiva (see
chapter 2).
Flaked Stone Tools
Expedient flake tools and cores dominate
the flaked stone tool assemblage (Table 7.1).
Most of the flaked tools are cores made from
basalt (Table 7.2). The basalt cores are unprepared, freehand percussion cores and discoidal cores with bifacial platforms (Figure

7.Id). Knappers most likely used these cores
on the site to produce blanks for expedient
tool manufacture. An extensive source of finegrained basalt is at the mouth of Lummis
Canyon above the Rio Grande, a few hours
walk southward from Casa del Rito. Over onehalf of the flaked stone tools are basalt, perhaps reflecting use of that nearby source of
knappable stone.
Arrow points make up 16% of the assemblage; 13 points are obsidian and two are Pedernal chert (Figure 7.2c-i, k, m). One arrow
point was recycled as a rotary drill (Fig 7.2i).
Four projectiles are preforms that Anasazi
stoneworkers broke or discarded during pressure flaking (Figure 7.2k, m). The large proportion of arrow points relative to the other
sampled sites may indicate that the people of
Casa del Rito placed considerable emphasis on
hunting (see below). We recovered three of the
points from room fill proveniences and seven
from kiva fill proveniences. The seven projectiles from the kiva were from Strata 1 and 3,
where small peaks in the densities of artifacts
suggest that late inoccupations may be represented (chapter 2). These observations present the possibility that hunters discarded some
of these weapon tips during late reuse of the
site as a field camp.
The remainder of the flaked stone tool
assemblage indicates that people made and
used patterned, percussion-thinned, bifacial
cutting tools and expediently flaked cutting
tools on the site. They also worked hides (one
end scraper), and wood or bone (rotary drills
[Figure 7.2i, 1] and a scraper used on hard
materials).

Table 7.1. Flaked Stone Tools by Functional Class and Site Area, Casa del Rito (LA 3852).
Functional Class
Projectiles
Patterned bifacial cutting tools
Drills, perforators
Expedient cutting tools
Expedient flake tools
Endscrapers
Flake blanks
Cores
Total

Roomblock
n
%
6
27.3
13.6
3
0
0.0
1
4.5
5
22.7
0
0.0
0
0.0
31.8
7
22
99.9

Coinrtyard
Outside Midden
n
%
n
%
1
1
4.8
9.3
1
4.8
1
9.1
1
4.8
0
0.0
2
9.5
0
0.0
6
28.6
4
36.4
1
1
4.8
9.1
1
4.8
0
0.0
4
36.4
8
38.1
21
100.2
11
100.1
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]Kiva

n
7
4
1
3
14
0
0
10
39

%
17.9
10.4
2.6
7.7
35.9
0.0
0.0
25.6
100.0

SiteTotal
n
%
15
16.1
9
9.7
2
2.2
6
6.5
29
31.2
2.2
2
1
1.1
29
31.2
100.2
93

Table 7.2. Flaked Stone Tools by Functional Class and Raw Material, Casa del Rito (LA 3852).
Basalt
Functional Class
Projectiles
Patterned bifacial cutting tools
Drills, perforators
Expedient cutting tools
Expedient flake tools
Endscrapers
Flake blanks
Cores
Total

n
0
5
0
4
24
2
0
17
52

%
0.0
9.6
0.0
7.7
46.2
3.8
0.0
32.7
100.0

Obsidian
n
%
46.4
13
4
14.3
1
3.6
1
3.6
4
14.3
0
0.0
1
3.6
4
14.3
28
100.1

Groundstone Tools
Shaped stone slabs, modified by flaking
and grinding around part or all of their perimeter, dominate this collection (Table 7.3).
These artifacts are traditionally analyzed as
groundstone tools (or as "nonflaked stone"
[Phagan and Hruby 1984]) even though they
are manufactured principally by flaking and
secondarily by grinding. Thirty of the 32
shaped slabs from Casa del Rito are welded
tuff; the other two are basalt (Table 7.4). The
complete slabs are large and thin; they weigh
as much as 13.4 kg, but are usually less than 5
cm thick. Most slabs were probably incorporated into structures as deflector shields, sills,
lintels, shelves, or hatch covers (Steen 1977;
Wood 1982:193), although some may have
been portable work platforms. Two welded tuff
slabs were mortared into the bottom of the

Pedemal
<Zhert
n
%
2
18.2
0
0.0
1
9.1
0
0.0
1
9.1
0
0.0
0
0.0
7
63.6
11
100.0

Other Chert/
Chalcedony
n
%
0
0.0
0
0.0
0
0.0
1
50.0
0
0.0
0
0.0
0
0.0
1
50.0
2
100.0

Total
n
15
9
2
6
29
2
1
29
93

ventilator tunnel in the kiva. We recovered 31
of the 32 slabs from within rooms or within the
kiva, also supporting the inference that most
were architectural elements.
Abrading/smoothing stones are the second
most common type of groundstone (Table
7.3). Sixteen of the abrading stones have flat
working surfaces, one has a curved surface, and
one is grooved. Most of these tools are welded
tuff or basalt; one is sandstone. We do not
know the specific function of the flat abrading
stones, but the igneous rocks of which they are
made are not particularly abrasive. Builders
may have used some of them to smooth the
surfaces of tuff masonry and the bedrock walls
and floor of the kiva.
Manos, metates, and hammerstones are the
other major types of groundstone tools

Table 7.3. Groundstone Tools by Morpho-Use Classes and Site Area, Casa del Rito (LA 3852).
Morpho-Use Class
Shaped stone slabs
Lapstones
Polishing stones
Abrading/grinding stones
Hammerstones
Manos
Metates
Mortars
Ornaments/shaped objects
Indeter./general tools
Total

Rooinblock
n
%
24
60.0
3
7.5
0
0.0
6
15.0
0
0.0
2
5.0
2
5.0
1
2.5
0
0.0
2
5.0
40
100.0

Courtyard
n
%
1
7.7
0
0.0
0
0.0
53.8
7
2
15.4
15.4
2
0.0
0
0.0
0
0.0
0
1
7.7
13
100.0
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Outside Midden
n
%
0
0.0
0
0.0
0
0.0
1
50.0
1
50.0
0
0.0
0
0.0
0
0.0
0
0.0
0
0.0
2
100.0

Kiva
n
7
2
1
4
6
6
3
0
1
2
32

%
21.9
6.2
3.1
12.5
18.8
18.8
9.4
0.0
3.1
6.2
100.0

Site Total
n
%
32
36.8
5
5.7
1
1.1
18
20.7
9
10.3
10
11.5
5
5.7
1
1.1
1
1.1
5
5.7
87
99.7

Figure 7.1. Stone tools from Burnt Mesa Pueblo (LA 60372) and Casa del Rito (LA 3852): a, b: grooved axes, LA 60372;
c: core recycled as a hammerstone (LA 60372); d: bifacial core (LA 3852); e: prepared core (LA 60372).
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Figure 7.2. Stone tools from Burnt Mesa Pueblo (LA 60372) and Casa del Rito (LA 3852): a, b: arrow points
(LA 60372); c-h: arrow points (LA 3852); i: arrow point recycled as a drill; j : arrow point preform (LA
60372); k, m: arrow point preforms (LA 3852); I: rotary drill (LA 3852); n: rotary drill (LA 60372); o, q:
retouched flakes (LA 60372); p: bifacial cutting tool (LA 60372); r: bifacial preform (LA 60372); s, t: cores
recycled as hammerstones.
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Table 7.4. Groundstone Tools by Morpho-Use Class and Raw Material, Casa del Rito (LA 3852).

Morpho-Use Class
Shaped stone slabs
Lapstones
Polishing stones
Abrading/grinding stones
Hammer-stones
Manos
Metates
Mortars
Omaments/shaped objects
Indeterminate/general tools
Total n
Total %

Other
Igneous
%
0.0
0.0
0.0
25.0
25.0
0.0
25.0
0.0
0.0
25.0
4
100.0

Basalt
%
22.2
0.0
0.0
33.3
0.0
22.2
0.0
0.0
0.0
22.2
9
99.9

Tuff
%
0.0
0.0
0.0
0.0
0.0
0.0
0.0
50.0
0.0
50.0
2
100.0

Metamorphic (nfs)
%
0.0
0.0
0.0
0.0
100.0
0.0
0.0
0.0
0.0
0.0
1
100.0

Vesic.
Basalt
%
0.0
0.0
0.0
0.0
0.0
100.0
0.0
0.0
0.0
0.0
5
100.0

Welded
Tuff
%
55.6
7.4
0.0
24.1
1.9
3.7
5.5
0.0
0.0
1.9
54
100.1

Sandstone
%
0.0
0.0
0.0
33.3
0.0
33.3
33.3
0.0
0.0
0.0
3
99.9

Quartzite/
quartz
%
0.0
12.5
12.5
0.0
75.0
0.0
0.0
0.0
0.0
0.0
8
100.0

Turquoise
%
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
100.0
0.0
1
100.0

recovered. Manos include three two-hand tools,
three one-hand tools, and four fragments of
indeterminate form. Metates include one large
basin metate fragment (9.6 kg) from the floor
of the kiva and four small metate fragments of
indeterminate form. We recovered six manos,
three metates, and six hammerstones from the
kiva; all but one mano and one hammer were
on or within a few centimeters of the kiva
floor. Artifacts from just above the floor may
have fallen from the roof when the kiva was
dismantled or people may have thrown them
into the kiva just after it fell into disuse. Two
complete and usable two-hand manos rested on
the floor suggesting that people left them there
when they abandoned the kiva (Figure 7.3a).
The basin metate is made of an unknown igneous rock and the other metate fragments are
welded tuff slabs (distinguished from shaped
slabs by the presence of extensive grinding
wear). Vesicular basalt, an abrasive stone, was
preferred for mano manufacture. Six of nine
hammerstones are quartzite cobbles, available
in Rio Grande gravel deposits (Table 7.4)
(Warren 1979). Four abrading stones were also
used as hammers. The hammerstones vary
considerably in size (complete specimens
range from 111-487 g). Craftspeople probably used them to chip and peck stone tools
during manufacture and maintenance, to process food, and perhaps to dress tuff masonry.

occur in greatest relative frequencies early in
Southwestern archaeological sequences. They
do, however, occur throughout the late Archaic,
Basketmaker, and Pueblo periods. Two-hand
manos, trough metates, and slab metates are
specialized corn-grinding tools and are most
common in later assemblages (Phagan
1988:181-182).

Basin metates and one-hand manos are
generalized food processing implements and

We recorded three bipolar flakes (Table
7.5). Experiments indicate that small

Debitage
The predominant flake technological class
is that of other flakes (Table 7.5). We noted
only one pressure flake in the sample of 1477
specimens. Thus, this class consists mostly of
percussion flakes that do not fit into one of the
more specific technological classes. Also included in the other flake category are several
percussion flakes that retain a portion of the
original flake blank detachment scar (the ventral surface of the original flake blank) on their
dorsal surfaces. Several flakes produced during
the preparation of striking platforms on the
edges of flake blanks were also classified as
other flakes. These observations indicate that
flake blanks were made into tools, perhaps thin
bifaces, on the site. We also noted the presence
of welded tuff flakes from the manufacture of
implements such as abrading stones, metates,
and shaped stone slabs; these were classified as
other flakes.
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Total
n
32
5
1
18
9
10
5
1
1
5
87

Figure 7.3. Stone Tools from Burnt Mesa Pueblo (LA 60372) and Casa del Rito (LA 3852): a: two-hand mano (LA 3852);
b: full-grooved ax (LA 60372).
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Table 7.5. Debitage by Technological Class and Site Area, Casa del Rito (LA 3852).
Technological Class
Primary decortic.
Shatter
Bipolar
Bifacial thinning
Alternate
Other flakes
Total

Rooimblock
n
%
6
1.8
74
21.8
0
0.0
6
1.8
13
3.8
241
70.9
340
100.1

Courtyard
n
%
6
1.8
41
12.4
3
0.9
7
2.1
12
3.6
261
79.1
330
99.9

Outside Midden
n
%
1
0.6
19
11.2
0
0.0
1.2
2
4
2.4
144
84.7
170
100.1

percentages of flakes classified as bipolar are
produced during nonbipolar percussion (Root
et al. 1986:30). Given the absence of bipolar
cores on the site, it is doubtful that knappers
used bipolar reduction. Experiments also
indicate that bifacial thinning flakes are produced almost exclusively during the later
stages of bifacial tool manufacture. Their
presence in small numbers in all site areas
indicates limited on-site production of thin,
bifacial tools. Alternate flakes are closely
linked to the removal of squared edges from
tabular material; these may have been produced during the early stages of bifacial tool
manufacture or during preparation of bifacial
striking platforms on discoidal cores (Table
7.5).
Stoneworkers predominantly flaked basalt,
Pedernal chert, and welded tuff on the site.
Most debitage is basalt indicating that knappers
reduced many of the basalt cores and tools at
Casa del Rito, not just at the source of the stone
at the mouth of Lummis Canyon. The welded
tuff flakes were produced during manufacture

Kiva
n
5
86
0
9
21
515
636

Total

%
0.8
13.5
0.0
1.4
3.3
81.0
100.0

n
18
220
3
24
50
1162
1477

%
1.2
14.9
0.2
1.6
3.4
78.7
100.0

and maintenance of groundstone tools. A
single bifacial thinning flake is Pedernal chert,
one is of other chert, six are basalt, and sixteen
are obsidian. Just over 10% (16 of 156) of all
obsidian flakes are percussion bifacial thinning
flakes. Experiments using Knife River flint (a
fine-grained, homogeneous stone from western
North Dakota) indicate that 15.5% of all debitage larger than 5.6 mm produced by skilled
flintknappers during percussion bifacial thinning are bifacial thinning flakes. The majority
of flakes produced during replications are
small, nondiagnostic fragments or flakes from
platform preparation. Thus, on-site percussion
manufacture of tools from obsidian at Casa del
Rito may have been dominated by bifacial
thinning. There is little variation in the distribution of flake technological classes or raw
materials between site areas (Tables 7.5, 7.6).
Shatter is most common in the roomblock and
there is a corresponding decrease in the relative
frequency of other flakes. This variation is well
within the range recorded in different replications of single reduction technologies, such as
unprepared core reduction (Root et al.

Table 7.6. Debitage by Raw Material and Site Area, Casa del Rito (LA 3852).
Raw Material
Basalt
Other igneous
Obsidian
Welded tuff
Quartz
Pedernal chert
Quartzite
Other chert/chalcedony
Total

Roomblock
n
%
196
57.6
4
1.2
35
10.3
45
13.2
1
0.3
47
13.8
0
0.0
12
3.5
340
99.9

Courtyard
n
%
192
58.2
6
1.8
35
10.6
42
12.7
0.0
0
49
14.8
0
0.0
6 .
1.8
330
99.9

Outside Midden
n
%
68.2
116
3
1.8
17
10.0
10
5.9
0
0.0
20
11.8
3
1.8
1
0.6
170
100.1
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Kiva
n
402
3
69
71
2
78
7
5
637

Total
%
63.1
0.5
10.8
11.1
0.3
12.2
1.1
0.8
99.9

n
906
16
156
168
3
194
10
24
1477

%
61.3
1.1
10.6
11.4
0.2
13.1
0.7
1.6
100.0

1986:26-30). Thus, there does not seem to be
any technologically significant variation between site areas.
BURNT MESA PUEBLO
Burnt Mesa Pueblo contains two spatially
distinct components. The earliest is a linear
roomblock dating to the mid-thirteenth century; this roomblock and the surrounding
scatter of artifacts is called Area 2. The later
component dates from the end of thirteenth
century and the beginning decades of the
fourteenth century (the end of the Late Coalition period and into the earliest part of the
Early Classic period). This component consists
of a plaza pueblo with a kiva in the central
plaza. The roomblock, plaza, kiva, and the
surrounding scatter of artifacts are collectively
called Area 1. The plaza pueblo is about 35 m
northwest of the smaller linear roomblock (see
chapters 1, 3, 4, and Figure 1.1). There was
some late reuse of Area 1, marked principally
by glazeware ceramics, after the end of its main
occupation.
One goal of the analysis of the Burnt Mesa
stone artifact samples is to compare the functional, technological, and raw material composition of the Area 1 and Area 2 assemblages.
Analyses of the samples excavated in 1988 and
1989 indicated that Area 1 contained much
more Pedemal chert than did Area 2, whereas
Area 2 contained much more basalt than did
Area 1 (Slaughter 1990). Basalt of tool-making quality is locally available in Frijoles Canyon and along the Rio Grande. The Anasazi
mined great quantities of Pedernal chert from
the quarries on Cerro Pedernal (Bryan 1938,
1939), which are about 50 km north of Burnt
Mesa. Pedemal chert pebbles and cobbles, as
well as similar materials, also occur in gravel
deposits along the Rio Grande (Warren 1979).
To determine whether the people of Burnt
Mesa Pueblo obtained chert from the Cerro
Pedemal quarries or from the axial gravels of
the Rio Grande, we examined the cortex on the
flaked stone tools recovered from 1990 excavations. We define any weathered, original
exterior cobble surface that can be distinguished from a humanly flaked surface as
cortex; 45 Pedemal chert tools with cortex

were included in this analysis. The exteriors of
stream-transported Pedemal chert cobbles are
smoothed, polished, and extensively rounded.
None of the Pedemal tools from Burnt Mesa
Pueblo exhibited this type of water-worn cortex. Almost one-quarter of the Pedemal tools
with cortex (n=ll), however, had an angular,
unsmoothed cortex that is probably from the
original bedrock matrix. The remaining tools
had either a patinated exterior surface or an
exterior surface covered with hertzian cones.
We have not observed these latter two cortex
types on Pedemal cobbles from the Rio
Grande in the Bandelier area. These observations suggest that Burnt Mesa Puebloans
gathered relatively little Pedemal chert from
along the Rio Grande. We have seen only
scattered pieces of Pedemal along the river,
also suggesting that those deposits were not
major sources. Instead, the Bandelier Anasazi
probably obtained much of their Pedemal
chert from the quarries or from stream deposits
closer to the primary geologic source in the
Jemez Mountains.
The increased use of Pedemal chert during
the later, Area 1 occupation, may reflect increased social distance of the (closer) basalt
sources and decreased social distance of the
(more distant) Pedemal. The Pedemal quarries
are within the traditional territory of Tewaspeaking groups, whereas Keresan-speaking
groups traditionally held territory south of
Frijoles Canyon. Changes in group territories
or in the social identity of groups occupying
Areas 1 and 2 may have resulted in changing
patterns of raw material use (Kohler 1990b).
We address these topics here with the
following caveats. For probabilistic sampling,
each area was stratified into subareas. Area 2
was divided into two subareas, the roomblock
and surrounding midden. Area 1 was divided
into four subareas, the roomblock, the plaza,
the kiva, and the midden surrounding the
roomblock. Each of these sampling strata had
a different sampling proportion (Kohler
1990a:Table 1.1). To correct for this disproportionality, final comparisons between site
areas and subareas must be made on the basis
of population total estimates for each sampling
stratum, not on the basis of raw sample data.
Calculation of population estimates is, however,
beyond the scope of this preliminary report.
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We have also reanalyzed a portion of the
material recovered in 1989 to reduce the
number of specimens with indeterminate or
general codes for function, morpho-use, raw
material, and use-phase. As we continue to
learn more about Bandelier stone tool technology and function, we are able to reduce
these indeterminacies. We have also reclassified
tools that were called polished flakes in the
analysis of material excavated in 1989. These
flakes were struck from ground and polished
tools, such as grooved axes and mauls, during
maintenance or recycling. These items are
debitage and have been so classified. The
entire excavated collection from 1989 field
work was not available for restudy, however,
and many indeterminate and general classifications remain.
Finally, determining the timing and extent
of any late reuse of Area 1 must be based upon
studies of stratigraphy and the distributions of
time-diagnostic artifacts such as pottery. Such
details of site reuse have yet to be determined
and, therefore, we combined all Area 1 artifacts
for preliminary analysis. Hence, present conclusions are subject to revision.
Area 2
Flaked Stone Tools
Most flaked stone tools from Area 2 are
cores and expediently made flake implements
(Table 7.7). Toolmakers discarded most of the
cores either because they broke them during
flaking or worked them to exhaustion. In contrast, most utilized and retouched flakes were
thrown away in a complete and usable form,
reflecting the short-term nature of their use.
These expedient flake tools were used for a
variety of tasks including cutting, scraping, or
sawing of both hard (e.g., bone, antler, wood)
and soft materials (e.g., hide, meat). Arrow
points (Figure 7.2a) and patterned bifacial cutting tools are the next most common functional classes. The presence of arrow point preforms indicates on-site manufacture of weapon
tips, whereas the presence of projectiles broken
through use suggests retooling after hunts.
Seven of eight patterned bifacial tools are
unused blanks; stoneworkers broke six of these
during knapping. The four scraping tools have

ground and striated working edges indicating
use with abrasive materials, perhaps during the
later stages of preparing tanned hides.
Over one-half of the chipped tools were
made from basalt; most of the remaining tools
were chipped from obsidian and Pedernal chert
(Table 7.8). The earliest occupants of Burnt
Mesa Pueblo used basalt, obsidian, and Pedemal chert about equally for the manufacture
of flake blanks from cores. They used basalt
flakes primarily for expedient tool manufacture, although they also made patterned bifacial cutting tools from basalt flake blanks.
Obsidian and Pedemal chert flakes served as
expedient tools, but knappers also used flakes
of these materials to make arrow points. They
did not use obsidian or Pedemal to make patterned bifacial cutting tools.
Groundstone Tools
The most common kinds of groundstone
tools recovered in Area 2 are those of indeterminate function or form (Table 7.9); almost
all of these were analyzed in 1989. Many of
these are fragments that probably broke from
the other types of tools recorded on the site.
We plan to reanalyze these tools in an attempt
to reduce the number of indeterminates. Polishing and abrading stones are the most common type of tools placed into specific classes.
Manos and metates make up almost one-quarter of the assemblage, but most of these are
fragmentary and we could not determine their
specific form.
Toolmakers preferred basalt, vesicular
basalt, and welded tuff to make groundstone
tools; these materials account for 63% of the
collection. Vesicular basalt was preferred for
manos and metates. Most axes and mauls were
made from basalt (Fig 7.1a, Table 7.10). The
strong preference for basalt shown in the manufacture of flaked stone tools is not manifest in
the groundstone tools. This is due to material
constraints that led to selection of other types
of stones for certain tasks. Burnt Mesa Puebloans chose naturally abrasive stones (vesicular
basalt and sandstone) for abraders, metates, and
manos; tabular raw materials (welded tuff) for
shaped slabs and metates; and stream cobbles
of hard stone (quartz and quartzite) for hammerstones. All of the groundstone raw
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Table 7.7. Flaked Stone Tools by Grouped Functional Classes and Use-Phases, Burnt Mesa Pueblo, Area 2
(LA 60372).

Functional Class
Unknown/miscellaneous
Projectile points
Pointed tools
Patterned bifacial cutting tools
Patterned scraping tools
Jagged, expedient cutting tools
Expedient flake tools
Cores
Total n
Column %

Complete
Blanks &
Preforms
n
0
2
0
1
0
0
0
0
3
3.3

Broken
Blanks &
Preforms
n
0
2
0
6
0
0
0
0
8
8.8

materials recovered from Area 2 can be
procured on the Pajarito Plateau, along the Rio
Grande, or in the Jemez Mountains (Warren
1979).
Debitage
Over three-quarters of the debitage from
Area 2 is basalt, whereas only 55% of the
flaked stone tools are basalt. Pedemal chert
and obsidian comprise most of the remaining
flakes and these materials make up smaller
percentages of the debitage sample than of the
flaked tool sample (Table 7.11). The groundstone tools of basalt, such as manos and

Usable,
Finished
Tools
n
1
7
0
0
3
3
23
6
43
47.3

Broken or
Wom Out
Finished
Tools
n
3
1
0
1
1
0
4
27
37
40.7

Total
n
4
12
0
8
4
3
27
33
91
100.1

%
4.4
13.2
0.0
8.8
4.4
3.3
29.7
36.3

ground axes, were probably made by flaking
during the early stages of production; thus onsite manufacture of these tools would inflate
debitage to flaked tool ratios for basalt. The
ratio of debitage to tools provides a rough
index of the amount of on-site initial reduction
(Ericson 1984:4; McAnany 1989:337) or the
completeness of on-site reduction, although
ratios are also influenced by the size of raw
materials and reduction technology. (Only
debitage larger than 5.6 mm was recovered
and, thus, almost all pressure flaking debris is
missing from the collection). The debitage to
tool ratios are 18.5:1 for basalt, 3.4:1 for obsidian, and 12.9:1 for Pedemal chert. Basalt

Table 7.8. Flaked Stone Tools by Raw Materials and Functional Class, Burnt Mesa Pueblo, Area 2, (LA
60372).

Functional Class
Unknown/Miscellaneous
Projectile Points
Patterned bifacial cutting tools
Patterned scraping tools
Jagged, expedient cutting tools
Expedient flake tools
Cores
Total n
Column %

Basalt
%
6.0
2.0
14.0
4.0
2.0
36.0
36.0
50
54.9

Obsidian
%
0.0
35.0
0.0
5.0
0.0
20.0
40.0
20
22.0
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Pedemal
Chert
%
5.6
22.2
0.0
0.0
11.1
22.2
38.9
18
19.8

Other
Chert/Chalcedony
%
0.0
0.0
33.3
33.3
0.0
33.3
0.0
3
3.3

Total
n
4
12
8
4
3
27
33
91
100 0

Table 7.9. Groundstone Tools by Morpho-Use Class, Area, and Subarea, Burnt Mesa Pueblo (LA 60372).
- Area
ROOITiblock

I
to

o

I

n
Morpho-Use Class
19
Indeterminate/ general
10
Polishing stones
12
Abrading stones
31
Shaped stone slabs
4
Lapstones
5
Palettes
15
Hammerstones
0
Pitted pounding stones
1
Mortars
1
Manos, fragmentary
3
One-hand manos
9
Two-hand manos
12
Metates, fragmentary
0
Basin Metates
2
Slab Metates
5
Axes/Mauls
3
Ornaments/ shaped objects
132
Column totals

%
14.4
7.6
9.1
23.5
3.0
3.8
11.4
0.0
0.8
0.8
2.3
6.8
9.1
0.0
1.5
3.8
2.3
99.9

n
24
6
11
10
3
0
6
0
0
3
0
2
6
1
0
1
0
73

PI aza
%
32.9
8.2
15.1
13.7
4.1
0.0
8.2
0.0
0.0
4.1
0.0
2.7
8.2
1.4
0.0
1.4
0.0
100.0

n
4
29
87
73
13
17
47
2
1
25
2
9
14
0
7
17
10
357

1

Kiva
%
1.1
8.1
24.4
20.4
3.6
4.8
13.2
0.6
0.3
7.0
0.6
2.5
3.9
0.0
2.0
4.8
2.8
100.1

Ext erior
Mi,dden
n
%
30
36.6
11
13.4
12
14.6
1
1.2
0
0.0
0
0.0
3
3.7
0
0.0
0
0.0
6
7.3
0
0.0
0
0.0
6
7.3
0
0.0
0
0.0
10
12.2
3
3.7
82 100.0

T otal
n
%
12.0
77
56
8.7
122
18.9
115
17.9
20
3.1
3.4
22
11.0
71
2
0.3
2
0.2
5.4
35
5
0.8
20
3.1
38
5.9
1
0.2
1.4
9
33
5.1
16
2.5
644 100.1

— Area 2 —
Exterior
Rooinblock
T atal
Midden
n
%
n
%
n
%
28
29.8
27.4
1
8.3
29
13
13.8
1
8.3
14
13.2
7
7.4
4
10.4
33.3
11
0
8.5
9
9.6
0.0
9
0
0.0
0
0.0
0
0.0
1
1.1
0
0.0
1
0.9
5
4.7
5.3
0
0.0
5
0
0.0
0.9
1
8.3
1
0
0
0.0
0.0
0.0
0
6
6.4
2
16.7
8
7.5
2
2.1
0
0.0
2
1.9
3
2.8
3.2
0
0.0
3
10.4
11
11.7
0
0.0
11
1
1.1
0
0.0
1
0.9
0
0
0.0
0.0
0.0
0
6
7.5
6.4
2
16.7
8
2
2.8
2.1
1
8.3
3
94 100.0 12
99.9 106
99.8

Table 7.10. Groundstone Tools by Morpho-Use Class and Raw Material, Burnt Mesa Pueblo, Area 2 OLA 60372).
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Morpho-Use Class
Indeterminate/ general
Polishing stones
Abrading stones
Shaped stone slabs
Palettes
Hammerstones
Pitted pounding stones
Manos, fragmentary
One-hand manos
Two-hand manos
Metates, fragmentary
Basin metates
Axes/mauls
Ornaments/shaped objects
Column totals (n)

Indeterminate
%
42.9
14.3
0.0
0.0
0.0
0.0
0.0
14.3
28.6
0.0
0.0
0.0
0.0
0.0
7

Basalt
%
17.6
11.8
5.9
0.0
5.9
0.0
0.0
17.6
0.0
0.0
5.9
0.0
35.6
0.0
17

Vesicular
Basalt
%
0.0
0.0
0.0
0.0
0.0
0.0
0.0
16.7
0.0
25.0
41.7
0.0
8.3
8.3
12

Welded
Tuff
%
36.8
21.1
5.3
21.1
0.0
0.0
0.0
5.3
0.0
0.0
10.5
0.0
0.0
0.0
38

Other
Igneous
%
46.2
7.7
23.1
7.7
0.0
0.0
0.0
0.0
0.0
0.0
7.7
7.7
0.0
0.0
13

Quartz
%
33.3
0.0
0.0
0.0
0.0
67.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3

Quartzite
%
0.0
14.3
14.3
0.0
0.0
42.9
14.3
0.0
0.0
0.0
0.0
0.0
14.3
0.0
7

Sandstone
%
0.0
0.0
80.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
20.0
5

Other
Sedimentary
%
100.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2

Minerals.Turquoise
%
0.0
50.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
50.0
2

Total
n
29
14
11
9
1
5
1
8
2
3
11
1
8
3
106

Table 7.11. Debitage by Raw Material Types and Site Area and Subarea, Burnt Mesa Pueblo (LA 60372).
—
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Raw Material
Indeterminate
Basalt
Rhyolite
Welded tuff
Other Igneous
Obsidian
Quartz
Pedernal chert
Chert/chalcedony
Quartzite
Other sedimentary
Metamorphic (nfs)
Column totals
% by subarea

Roorrlblock
%
n
0.6
7
640
53.1
1.0
12
0.7
8
0.7
8
46
3.8
0.2
3
457
37.9
16
1.3
4
0.3
5
0.4
0
0.0
1206
100.0
14.9

PI;iza
n
14
785
13
2
21
140
2
639
18
2
3
0
1639
20.2

%
0.9
47.9
0.8
0.1
1.3
8.6
0.1
39.0
1.1
0.1
0.2
0.0
100.1

A nsa 1 Kiva
n
%
0.4
14
38.5
1323
0.6
22
54
1.6
0.6
22
246
7.2
0.2
7
48.8
1679
1.5
52
10
0.3
10
0.3
1
0.0
3440
100.0
42.4

Exterior
n
%
3
0.2
49.6
909
2
0.1
0.0
0
0
0.0
65
3.5
0.1
2
831
45.4
1.0
19
1
0.1
0.0
0
0
0.0
1832 100.0
22.6

Total
n
38
3657
49
64
51
497
14
3606
105
17
18
1
8117
100.0

%
0.5
45.1
0.6
0.8
0.6
6.1
0.2
44.4
1.3
0.2
0.2
0.0
100.0

Roorr lblock
n
%
0
0.0
604
76.5
9
1.1
1
0.1
0
0.0
47
5.9
0.4
3
115
14.6
11
1.4
0
0.0
0
0.0
0
0.0
790
100.0
50.2

— Are a 2 Exterior
Total
n
%
n
%
0.0
0
0
0.0
634
80.9 1238
78.7
0.1
10
1
0.6
1
0.1
2
0.1
5
0.6
0.3
5
21
2.7
68
4.3
0.1
1
4
0.3
232
14.7
117
14.9
0.5
4
15
1.0
0
0.0
0
0.0
0.0
0
0
0.0
0
0.0
0
0.0
784
99.9 1574
100.0
100.0
49.8

is available down-canyon from the Pueblo,
whereas the major obsidian and Pedernal chert
sources occur at greater distances in the Jemez
Mountains. Tool analysis indicates that the
obsidian reduced on the site was primarily in
the form of pebbles, whereas larger basalt
cobbles were reduced, perhaps leading to the
relatively large ratios for basalt. The ratios also
suggest that the early stages of reduction of
basalt tools and cores were carried out on the
site more often than for obsidian and Pedernal
chert. Further technological analysis of debitage is required to determine the types of reduction carried out on the site for each raw
material. The differences in ratios could also
result from the differential scavenging of debitage of the higher quality materials (obsidian,
Pedernal chert) by the later occupants of Area
1, although we would expect scavenging to
deplete the tool collection more than the debitage collection. The question of scavenging by
Area 1 occupants is addressed in a later section
of this chapter.
Area 1
Flaked Stone Tools
As in Area 2, cores (Figure 7.1e) and expedient flake tools (Figure 7.2o, q) dominate

the flaked stone collection from Area 1. Anasazi workers recycled many of the Pedemal
cores as hammerstones. These tools are marked
by extensively crushed and cone-fractured
areas that almost obliterated the flaking from
previous core reduction (Figure 7.1c; 7.2s, t).
Such tools may have been used for flintknapping, resurfacing manos or metates, dressing
stone masonry, or processing food. Projectile
points and patterned bifacial cutting tools
make up the other major functional classes
(Table 7.12). Complete and broken arrow
point preforms occur, although most projectiles are technologically finished. In contrast,
the majority of patterned bifacial cutting tools
are blanks that knappers broke during percussion flaking (Figure 7.2r). These patterns
are similar to those in Area 2 and suggest that
the Puebloans of Burnt Mesa made bifacial
cutting tools designed for easy maintenance
and repeated use at the pueblo (Bamforth
1991; Kelly 1988:721-723). They generally
used and discarded these bifacial tools away
from the site, however, perhaps at camps or
stations occupied while on hunting forays.
A variety of other tools used in many
different maintenance tasks occur in small
numbers. These tasks include hide preparation,
wood or bone working, ceramic manufacture,

Table 7.12. Flaked Stone Tools by Grouped Functional Classes and Use-Phase, Burnt Mesa Pueblo, Area 1
(LA 60372).

Functional Class
Unknown/misc.
Projectile points
Pointed tools
Patterned bifacial cutting tools
Patterned scraping tools
Jagged, expedient cutting tools
Expedient flake tools
Digging tools
Cores
Bipolar tools
Hammerstones
Heavy-woodworking tools
Core-tools
Total n
Column %

Complete
Blanks &
Preforms
n
0
2
0
2
0
0
0
0
0
0
0
0
0
4
0.6

Broken
Blanks &
Preforms
n
0
16
0
67
0
0
0
0
0
0
0
0
0
83
13.4

Usable,
Finished
Tools
n
2
25
17
3
6
36
112
1
53
5
0
1
0
261
42.0
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Broken or
Worn Out
Finished
Tools
n
3
19
6
8
1
7
45
1
177
2
1
2
1
273
44.0

Total
n
5
62
23
80
7
43
157
2
230
7
1
3
1
621
100.0

%
0.8
10.0
3.7
12.9
1.1
6.9
25.3
0.3
37.0
1.2
0.2
0.5
0.2
100.0

stoneworking, and digging. The two digging
tools are large, laterally notched implements
indicating that they were hafted. They might
have been used in agricultural pursuits or in
construction tasks such as digging room or
kiva foundations, or digging clay for adobe.
More functional classes are represented in the
Area 1 collection than in the Area 2 collection.
The additional classes are, however, each represented by a few specimens and their presence
is probably a function of the much larger
sample size for the Area 1 collection.
Basalt was the most commonly used stone
for flaked tool manufacture (n=266, 42.8%),
although it was not as dominant as in the Area
2 sample (Table 7.13). Pedemal chert makes
up 36.9% of the assemblage and obsidian
constitutes about 17% of the collection.
Craftspeople used basalt primarily for making
expedient flake tools and patterned bifacial
cutting tools, deriving flake blanks for these
implements from both unprepared and bifacial
basalt cores. They made few arrow points from
basalt. Over one-half of the flaked tools made
of Pedemal chert are cores, which were primarily used to produce blanks for projectile
points, expedient flake tools, and small bifacial
cutting tools. Much smaller proportions of
expedient flake tools and bifacial cutting tools

were made of Pedemal than of basalt. Excluding cores, there are 109 Pedemal tools and
186 basalt tools. Of these noncore Pedemal
implements, 23.9% are arrow points, 33.0%
are expedient flake tools, and 15.6% are patterned bifacial cutting tools. In contrast, of the
186 noncore basalt implements, 1.1% are arrow points, 53.8% are expedient flake tools
and 23.7% are bifacial cutting tools.
Almost one-third (29.5%) of obsidian
tools are arrow points. Obsidian is more
brittle than chert or basalt and would break
inside an animal more often than the tougher
materials, either upon impact or because of
animal movement, adding to a weapon's
killing effectiveness (Flenniken 1985:270).
This may explain the high selection of obsidian for manufacture of arrow points.
Many Pedemal points may have been heattreated. Pressure-flake scars on tools that
may have been heat-treated are more lustrous
than on other Pedemal artifacts. Heat-treatment decreases the tensile strength of stone
causing it to flake and break more easily than
in an unaltered state (Purdy 1975). Sharper
working edges can also be created. These
attributes make heat-treated chert ideal for
manufacture of projectile points (Rick
1978:53-54).

Table 7.13. Flaked Stone Tools by Raw Material and Functional Class, Burnt Mesa Pueblo, Area 1 (LA
60372).

Functional Class
Unknown/misc.
Projectile points
Perforators/drills
Patterned bifacial cutting tools
Patterned scraping tools
Jagged, expedient cutting tools
Expedient flake tools
Digging tools
Cores
Bipolar tools
Hammerstones
Heavy-woodworking tools
Core-tools
Total n
Column %

Basalt
%
0.4
0.9
1.9
19.5
1.5
9.8
44.2
0.4
35.4
0.0
0.0
0.8
0.4
266
42.8

Obsidian
%
1.0
29.5
7.6
16.2
1.0
2.9
17.1
0.0
21.9
2.9
0.0
0.0
0.0
105
16.9

Other
Igneous
%
0.0
0.0
14.3
14.3
0.0
0.0
28.6
14.3
14.3
0.0
0.0
14.3
0.0
7
1.1

Pedemal QuartChert
zite
%
%
0.9
0.0
11.4
0.0
3.9
0.0
7.4
33.3
0.9
0.0
5.7
0.0
15.7
0.0
0.0
0.0
52.4
33.3
1.7
0.0
0.0
33.3
0.0
0.0
0.0
0.0
229
3
36.9
0.5
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Other
Chert/Chalcedony
%
0.0
33.3
0.0
0.0
0.0
0.0
11.1
0.0
55.6
0.0
0.0
0.0
0.0
9
1.4

Indeterminate
%
50.0
0.0
0.0
0.0
0.0
50.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2
0.3

Total
n
5
62
23
80
7
43
157
2
230
7
1
3
1
621
100.0

Groundstone Tools
We coded far fewer groundstone tools as
indeterminate or as "generalized" in the 1990
analysis than in previous Bandelier analyses.
We classified most small fragments according
to specific morpho-use classes. Most excavation in 1990 at Burnt Mesa took place in
Area 1 and, therefore, only 12.0% of the
Area 1 collection was coded as indeterminate
or general compared with 27.4% of the Area
2 collection. Consequently, some of the apparent increases in the proportions of tool classes
in Area 1 compared to Area 2 may be due to
the decrease in the number of indeterminates.
All of the tools from the kiva in Area 1 were
recovered in 1990 and only 4 of 357 (1.1%)
tools were coded as general or indeterminate.
The other subareas in Area 1 were tested during all three years and have larger proportions of general and indeterminate tools (up
to 36.6% for the exterior midden) (Table 7.9).
The large number of tools coded as general
or indeterminate hinders intrasite comparisons.
Abrading stones are the most common
groundstone tools in Area 1 (n=122) (Table
7.9). These implements, along with hammerstones which are also a common tool type
(n=71), probably functioned in flaked and
groundstone tool production (Hayden 1987),
pigment processing, wood and bone working,
and possibly in shaping masonry blocks. Excavators recovered 22 palettes; most of these
were from the kiva. These tools are morphologically similar to flat-surfaced abrading
stones and very small shaped slabs. Twenty of
22 palettes were made of welded tuff. In the
Burnt Mesa collection, these tools were distinguished by the large amount of red ochre
residue on at least one surface in conjunction
with pronounced grinding, smoothing, or
polishing wear. These traces suggest that these
tools were used to grind and process large
amounts of red pigment. Sixty manos and 48
metates were recovered, together making up
16.8% of the Area 1 collection. As in Area 2,
most of these are small fragments. Two
notched mauls and 31 axes were recovered
from Area 1. Most of the axes are small fragments (n=21), but notched (n=2) and fully
grooved (n=4) specimens are present (Figure
7.1b; 7.3b)

Shaped stone slabs are a major tool class in
Area 1 (n=115, 17.9%), and as on other excavated sites in Bandelier National Monument,
most of these are welded tuff (107 of 115). In
1989, excavators found two shaped slabs
stacked on top of a slab metate in the plaza
suggesting that they were part of a dismantled
mealing bin (Slaughter 1990:90). In 1990,
kiva excavators found several large fragments
of welded tuff slabs associated with fragments
of a large stone ring that was chipped and
ground from a boulder of Bandelier tuff (listed
in Table 7.10 as a shaped object; each fragment was tallied separately). The refit ring of
tuff is 14.5 cm thick and has an outside diameter of 65 cm. The diameter of the central hole
is 35 cm. This ring probably marked the emergence of the ventilator shaft southeast of the
kiva at the surface of the plaza; here, the
welded tuff slabs may have been vent shaft
covers. These artifacts apparently collapsed
into the kiva after the site was abandoned (see
chapter 4).
Most groundstone tools were made from
materials available on the Pajarito Plateau. The
only nonlocal stones represented in the collection are 11 pieces of Pedemal chert (listed
under chert/other sedimentary) and one turquoise pendant. The Pedernal artifacts consist
of nine hammerstones, one shaped object, and
one pendant (Table 7.14). The Pedernal hammers are spherical implements that are completely crushed and battered. These are similar
to Pedernal cores that have been recycled as
hammers, except that no trace of flaking remains. They were probably originally cores
that were recycled and extensively used as
hammerstones.
Welded tuff is the most common material
in the groundstone tool assemblage with basalt,
vesicular basalt, other types of igneous rock,
quartzite, and sandstone making up the other
major material types. Most welded tuff artifacts
are shaped stone slabs and lapstones. Toolmakers preferred vesicular basalt for the manufacture of manos and metates. Vesicular basalt
was also frequently used for abrading stones.
Basalt was most commonly made into axes and
mauls, abraders, and polishing stones. Toolmakers preferred quartzite for hammerstones
and used most pieces of sandstone as abraders
(Table 7.14). As in the Area 2 collection, these
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Table 7.14. Groundstone Tools by Morpho-Use Class and Raw Material, Burnt Mesa Pueblo, Area 1 (LA 60372).
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Morpho-Use Class
General/indeterminate
Polishing stones
Abrading stones
Shaped stone slabs
Lapstones
Palettes
Hammerstones/pitted stones
Mortars
Manos, fragmentary
One-hand manos
Two-hand manos
Metates, fragmentary
Basin Metates
Slab metates
Axes/mauls
Ornaments/shaped objects
Column totals (n)
% by morpho-use class

Indeterminate
%
50.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
25.0
0.0
0.0
0.0
0.0
0.0
0.0
25.0
4
0.6

Basalt
%
9.2
14.5
19.7
3.9
5.3
0.0
7.9
0.0
1.3
0.0
1.3
6.6
0.0
0.0
28.9
1.3
76
11.8

Vesicular
Welded
Basalt Tuff
%
%
10.5
11.6
0.0
5.6
11.8
15.0
0.0
45.9
5.2
0.0
0.0
8.6
0.4
2.6
0.0
0.0
0.4
34.2
5.3
0.0
19.7
0.0
5.2
13.2
0.4
0.0
2.6
0.9
0.0
0.9
0.0
0.0
76
233
11.8
36.2

Other
Igneous
%
14.5
7.9
26.3
5.3
1.3
0.0
2.6
2.6
0.0
0.0
1.3
14.5
0.0
5.3
7.9
10.5
76
11.8

Quartz
%
7.1
50.0
14.3
0.0
0.0
0.0
14.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
14.3
14
2.2

Quartzite
%
4.3
17.4
10.1
0.0
0.0
2.9
56.5
0.0
0.0
1.4
2.9
0.0
0.0
0.0
4.3
0.0
69
10.7

Sandstone
%
6.6
4.9
55.7
1.6
4.9
0.0
16.4
0.0
8.2
0.0
0.0
0.0
0.0
1.6
0.0
0.0
61
9.5

Other
Sedimentary
%
25.0
0.0
0.0
0.0
0.0
0.0
55.0
0.0
5.0
0.0
5.0
0.0
0.0
0.0
0.0
10.0
20
3.1

MetaMinerals, morph
Turquoise
ic
%
%
66.7
33.3
16.7
66.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
16.7
0.0
12
3
1.9
0.5

Totals
n
%
77
12.0
56
8.7
122
18.9
17.9
115
3.1
20
22
3.4
73
11.3
2
0.3
5.4
35
5
0.8
20
3.1
5.9
38
1
0.2
1.4
9
5.1
33
2.5
16
644
100.0

preferences reflect properties of the raw materials.
Debitage
In contrast to Area 2, the proportions of
basalt, Pedernal chert, and obsidian in the debitage sample are close to the proportions of
those materials in the flaked tool sample (Table
7.11). The proportions of basalt and Pedernal
debitage are approximately equal in Area 1;
obsidian makes up a small proportion of the
sample. The debitage to tool ratios (including
flaked and groundstone tools) in Area 1 are
10.7:1 for basalt, 4.7:1 for obsidian, and
15.0:1 for Pedernal chert. These ratios suggest
that basalt and Pedernal chert underwent initial
as well as later stage reduction on the site. Obsidian working, however, was more restricted to
late stage reduction and maintenance, which
produced small amounts of debris (>5.6 mm)
that would have been recovered in the field.
The obsidian and Pedernal ratios are also larger than their Area 2 counterparts, suggesting
that Area 1 knappers reduced those materials
more completely. These measures of tool
production need to be more fully evaluated in
light of technological and experimental replication data and consideration of site
formation processes.
Comparison of Areas 1 and 2
Changes in stone tool function and raw
material use are important in understanding the
occupational history of Burnt Mesa Pueblo. To
understand differences between the Area 1 and

Area 2 assemblages, we must first understand
the formation of the archaeological deposits.
There is little or no evidence in the ceramic
assemblages to indicate that Area 1 residents
used Area 2 as a ceramic refuse dump. Therefore, we assume that stone refuse from occupation of Area 1 was not systematically discarded in Area 2. The later site occupants,
however, may have selectively recycled materials from Area 2. Area 1 may also have been
the scene of late reuse when at least part of the
roomblock had fallen into ruin. Thus, all Area
1 artifacts may not be from the Late Coalition
occupation. With the unresolved problems of
site formation in mind, we address the significance of changes in tool function and raw
material use before attempting to explain any
changes.
We noted no major changes in the flaked
stone tool collections, although there were
proportionally fewer projectiles and more
bifacial cutting tools in Area 1 than in Area 2.
To evaluate the significance of any changes we
used a y} test. We first removed implements
functionally classified as either unknown,
digging tools, core tools, heavy woodworking
tools, or hammerstones because of the small
sample sizes (a total of 16 specimens; we
included woodworking tools with functionally
identical implements in groundstone tool
comparisons). We also combined expedient
cutting tools, expedient flake tools, and bipolar
tools because these were expediently made and
potentially used for a wide variety of maintenance and extractive tasks. The calculated y}
value of 10.83 is not significant (cx=.01)
(Table 7.15); there is no evidence to

Table 7.15. y} Table for Site Area and Flaked Stone Tool Function, Burnt Mesa Pueblo, (LA 60372).
Combined Functional
Class
Projectile points
Drills/perforators
Bifacial cutting tools
Scraping tools
Expedient tools
Cores
Marginal total
Marginal proportion

Areal
O/E
62/64.6
23/20.1
80/76.7
7/9.7
207/207.1
230/230.2
609
.875

Area2
O/E
12/9.2
0/2.9
8/11.0
4/1.4
30/29.6
33/32.9
87
.125

Marginal Total
74
23
88
11
237
263
696

level of significance=.01; df=5; critical value of % =15.09; calculated value of x =10.83.
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Marginal
Proportion
.106
.330
.126
.016
.340
.378
1.000

Table 7.16. y} Table for Site Area and Groundstone Tool Morpho-Use, Burnt Mesa Pueblo (LA 60372).
Area 2
Area 1
Combined Morpho-Use Class
O/E
O/E
Marginal Total
70
Polishing stones
56/60.7
14/9.0
Abrading stones
122/115.8
11/17.2
133
Lapstones
20/17.5
0/2.6
20
Palettes
22/20.1
1/3.0
23
Hammerstones/pitted stones
73/68.6
6/10.2
79
Manos, one-hand or fragmentary
40/43.7
10/6.5
50
Manos, two-hand
20/20.1
3/3.0
23
Metates, basin or fragmentary
12/6.6
51
39/44.6
Slab metates
9/7.9
0/1.2
9
8/5.7
44
Axes/mauls
36/38.5
Marginal total
437
65
502
Marginal proportion
.871
.129
level of significance=.01; df=9; critical value of x =21.67; calculated value of x =22.22.

indicate that there is an association between
flaked stone tool function and area of recovery.
Many groundstone tool morpho-use
classes are represented in greater proportions
in Area 1 than in Area 2; this is a result of the
larger proportion of indeterminate and general
tools coded for Area 2. We evaluated the significance of these differences with a y} test. We
first combined the following groups of artifacts
that had similar functions and small sample
sizes; (1) pitted stones (which may be either
hammers or anvils) and hammerstones, (2)
one-hand manos and mano fragments, and (3)
basin metates and metate fragments. We also
combined flaked stone axes (which we deleted
from the flaked stone chi-squared test) with
groundstone axes and mauls because they differ in production technology, but not function.
We eliminated the functionally nebulous tools
placed into indeterminate and general morphouse classes. We also eliminated ornaments from
analysis because they were not tools in the
utilitarian sense and we eliminated shaped
stone slabs because most of these were architectural elements, not tools.
The calculated y} value of 22.22 is significant (ct=.0T) (Table 7.16); thus, there is a
statistically significant association between the
area of recovery and morpho-use class. The
larger than expected values for polishing
stones, and fragmentary or basin metates in

Marginal
Proportion
.139
.265
.040
.046
.157
.100
.046
.102
.018
.088
1.000

Area 2, and the smaller than expected values
for abrading stones and lapstones in Area 2
make the largest contributions to the calculated
value of y}. The sample size is large, however,
(n=502) and the value of Goodman and Kruskal's TD is .042 (with site area as the independent variable), indicating a weak association.
These departures from expected values are not
readily interpreted in behavioral terms and
may not signal significant differences in the
types of activities associated with the occupations of each area, especially given the large
number of general and indeterminate codes.
The major difference noted between the
stone artifact collections is in the raw materials
used for flaked stone tool manufacture. Specifically, the relative abundance of Pedernal chert
is greater and the relative amount of basalt is
less in Area 1 than in Area 2. We evaluate the
significance of these differences using y}
(Tables 7.17, 7.18). Specifically, we test the
null hypothesis that the raw material used for
flaked tool manufacture is not associated with
area of recovery. The major raw materials in
the flaked stone tool and debitage assemblages
are basalt, obsidian, and Pedernal chert; artifacts made from other types of stone were
combined for this analysis. The calculated y}
value for debitage is 609.8 and is statistically
significant (cc=.01). The calculated value of
Goodman and Kruskal's T5 is .01, however,
indicating that the variables are only weakly
associated. The calculated chi-square for the
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Table 7.17. y} Table for Site Area and Debitage Stone Raw Material Type, Burnt Mesa Pueblo (LA
60372).
Raw Material
Basalt
Obsidian
Pedernal chert
Other
Marginal total
Marginal proportion
level of significance=.01; df=3;

Area 1
Area2
Marginal Total
O/E
O/E
3657/4099
1238/795
4895
497/471
68/91
565
3606/3214
3838
232/623
357/325
36/63
393
8117
1574
9691
.838
.162
critical value of x = 11-34; calculated value of y = 609.8.

Marginal
Proportion
.505
.058
.396
.040
1.000

Table 7.18. y} Table for Site Area and Flaked Stone Tool Raw Material Type, Burnt Mesa Pueblo (LA
60372).
Area 1
Area2
Marginal Total
Raw Material
0/E
O/E
50/40.4
316
Basalt
266/275.7
Obsidian
105/109.3
20/16.0
125
18/31.6
247
Pedernal chert
229/215.5
21/21.1
24
Other
3/3.1
Marginal total
621
91
712
Marginal proportion
.872
.128
level of significance=.01; df=3; critical value of x = 11-34; calculated value of x = 10.49.

flaked tool samples is 10.49 and is not significant (a=.01). Therefore, we conclude that
there is no strong association between raw
material type and area of recovery, although
the relationship is statistically significant for
debitage. We explore the nature of this weak
relationship below.
The seeming preference for Pedernal chert
for the manufacture of flaked stone may be a
result of recycling by the later occupants of
Area 1. Area 1 residents apparently preferred
Pedernal and they may have simply gathered
suitable pieces from the abandoned Area 2. If
they also discarded the recycled stone in Area
1, the relative amount of Pedernal would decrease in Area 2 and be enriched in Area 1. If
this type of interarea scavenging occurred, we
expect several relationships to exist. People
would tend to recycle the larger pieces of stone
(and hence usually more useful) from Area 2.
Therefore, Pedernal chert artifacts remaining in
Area 2 should be smaller than those in Area 1.
Cores are easily recycled and make up a major
part of all Bandelier flaked stone collections. If

Marginal
Proportion
.444
.176
.347
.034
1.000

Area 1 inhabitants did gather stone from Area
2, we expect Area 1 cores to be significantly
larger than those from Area 2. Assuming that
larger flakes are most suitable for reuse as tools
or blanks, we expect that debitage in Area 2
would be smaller if recycling occurred because
the largest flakes would be removed. We compare the weights of Pedernal tools and cores to
evaluate any differences in the size of artifacts
and include measures of basalt and obsidian
for comparative purposes. We include all broken and complete artifacts because recyclers
would select pieces based on overall size and
shape and on characteristics of potential working edges, not on the presence or absence of a
bending fracture.
The mean weights of obsidian and basalt
tools from Area 1 are smaller than those from
Area 2, whereas the mean weight of Area 1
Pedernal tools is only slightly greater than
those from Area 2. The mean weight of Pedernal cores from Area 2, however, is greater
than the mean weight of Area 1 Pedernal cores
(Table 7.19). These data do not support the
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Table 7.19. Comparison of Mean Weights of Tools and Cores, Areas 1 and 2, Burnt Mesa Pueblo (LA
60372).
Basalt

Obsidian

Pedernal Chert
Area 1
Area2

Areal

Area 2

Area 1

Area2

All Cores
n
Mean wt. (g)
Stand, dev.

80
55.9
78.6

18
65.4
54.9

23
9.8
6.9

8
6.6
4.0

120
47.8
53.7

7
62.1
82.8

All Flaked Tools
n
Mean wt. (g)
Stand, dev.

266
30.2
48.6

50
36.7
41.4

105
5.0
6.2

20
7.6
13.0

229
29.2
44.0

18
27.9
57.1

idea that Area 1 residents removed significant
numbers of the larger Pedernal tools or cores
from Area 2.

and Pedernal by individual site subareas to
control for mode of refuse disposal in a rudimentary way.

The ratio of counts of size class 3 (5.612.5 mm) debitage to size classes 1 and 2
(>12.5 mm) debitage provides an index of the
amount of small to large debris (smaller values
indicate greater proportions of large debris).
Most hand-held expedient tools and tool
blanks would be larger than 12.5 mm (size
classes 1 and 2) (Barnes 1932); thus, size-grade
3 debris should be unaffected by recycling.
Therefore, if Area 1 residents picked up flakes
from Area 2, they would deplete the amount of
large debris in Area 2 and thereby raise the
index of small to large debitage. This index is,
however, also affected by reduction technology, mode of refuse disposal, and postdepositional breakage. Reduction technologies and
tool functional types were similar between
areas. There may have been more postdepositional breakage in Area 1, however, due to the
longer span of occupation and larger population. We present indexes for basalt, obsidian,

The Pedernal index for the roomblock in
Area 2 is smaller than any subarea ratio in
Area 1, except for the kiva, suggesting that
Pedernal flakes were not scavenged from the
roomblock (Table 7.20). Although the ratio
for the Area 2 external midden is the largest of
any subarea, it is only slightly greater than the
Area 1 midden, which may have been subjected to similar formation processes. Using the
proportions of size class 1, 2, and 3 debitage
from the external middens in areas 1 and 2, we
calculated a D-statistic of 0.005 for the twosample Kolmogorov-Smimov test. This value is
not significant (ni=813, n2=116, critical value
of D=0.16, at a=.01). Small index values for
the kiva, and perhaps the plaza, derive from the
use of those places as secondary refuse dumps
late in the occupational sequence.
The percentage of broken or worn-out
tools is also a measure of raw material usage.

Table 7.20. Indexes of Counts of Size Grade 3 to Size Grades 1 and 2 Debitage, Burnt Mesa Pueblo (LA
60372).
Raw Material
Categories
Basalt
Obsidian
Pedernal
Total n

Area 1
Roomblock
2.16
2.29
2.22
1141

Areal
Plaza
1.84
2.94
2.08
1564

Areal
Kiva
0.80
1.73
1.04
3248
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Area 1
Outside
Roomblock
2.18
2.76
2.71
1805

Area2
Roomblock
1.42
2.29
1.13
765

Area2
Outside
Roomblock
2.21
4.00
2.87
773

In the Area 2 assemblage, 49.5% of the flaked
tools are broken or worn out. In the Area 1
collection, 57.4% of the flaked tool collection
is broken or worn out. In the groundstone tool
collections, 68.9% of the Area 2 collection is
broken and 74.8% of the Area 1 collection is
broken. The larger percentage of broken or
worn out flaked tools in Area 1 suggests that
complete flaked tools were not scavenged from
Area 2.
In sum, there is no evidence to support the
notion that a significant amount of Pedernal
chert was removed from Area 2, although
material may have been occasionally scavenged. The refuse deposits there may have
been quickly buried, especially inside the
roomblock, making it difficult to gather stone
from Area 2. The greater proportion of Pedernal chert in Area 1 apparently reflects an
increase in the amount of material brought to
the site from geologic sources during the later
occupation.
The increase in the proportion of Pedernal
tools is largely due to the increase in the number of Pedernal cores (n=120). Increased onsite reduction of Pedernal cores may have
resulted in the increased proportion of Pedernal debitage in Area 1. Many of these cores
have also been recycled as small, spherical
hammers that may have been used in groundstone tool production and maintenance, food
processing, pigment processing, or masonry
dressing, as well as in flaked stone tool production.
The presence of numerous Pedernal chert
cores also suggests that the Burnt Mesa Puebloans of Area 1 directly procured the stone.
According to the model of stone procurement
proposed by Ericson (1984), stone obtained
through exchange was usually brought to a
residential site in the form of generalized
blanks that consumers could knap into implements that fit their specific needs. This was
especially true for hafted tools because the
stone bit was chipped to fit into a wood, bone,
or antler haft of previous manufacture. Craftspeople who made implements for many different consumers produced many blanks at
one time at the source area and reduced blank
weight as much as possible to facilitate transport. Unprepared and expedient cores, such as

those recovered from Burnt Mesa, are unlikely
exchange commodities. In contrast to exchange, producers in direct procurement
systems made implements only for their own
household. They finished some tools at the
procurement location, but also shaped cores
for transport to residential settlements. Production output during any single trip to the source
of stone was relatively small. At the residential
site, workers detached sharp-edged flakes from
the cores for use as expedient tools and produced flake blanks for manufacture into patterned or hafted tools as the need arose (Binford and O'Connell 1984:418^120, 428; Ericson 1984). Large amounts of stone could be
easily and securely stockpiled at a permanent
village. The general availability of stored supplies of stone at permanent residential sites was
a major factor that conditioned the widespread
use of expedient technology at such sites (Parry and Kelly 1987). We speculate that the material for many of the Pedernal cores was procured and initially prepared during long-distance hunting forays around Cerro Pedernal.
Increased use of Pedernal cherts, then, may
well be an indirect index of increased importance for long-distanbce hunting.
Pedernal cores from Area 1 are smaller on
the average than those in Area 2. The same is
true for basalt and obsidian tools as a group,
although obsidian cores from Area 1 are larger
than those from Area 2. The general decline in
the average size of tools through time may
signal increasing conservation of all flakable
stone once people brought it to the pueblo.
This in turn may be related to the same factors
responsible for the shift to the greater use of
Pedernal. Namely, as the Pajarito filled up with
people and those people lived in fewer, but
larger villages, territoriality may have increased. This may have restricted access to
certain areas for hunting and agriculture, as
well as for procurement of mineral resources.
Increasing population may have also led to a
decline in the number of animals on the Pajarito as hunting took its toll. This may have
caused an increase in long-distance hunting
into the mountains to the north and west. In
such a scenario, we would expect increased
conservation in raw material use. The decreased use of obsidian, which is abundant in
the Jemez Mountains, is, however, not explained by this scenario.
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Summary of Burnt Mesa Pueblo
We offer the following summary statements
and speculations as ideas for future testing, not
as well-founded conclusions. There are no major differences in the functional compositions
of the stone tool collections from Areas 1 and
2. The flaked tool collections are both dominated by expedient tools and unprepared
cores. The samples of bifacial cutting tools are
composed mainly of implements broken during manufacture, and most of those are basalt.
In contrast, all but three arrow points are obsidian or chert. There was an increase in the
amount of Pedernal chert used during the later
occupation, though there is not a strong association between raw material types and area of
artifact recovery.
These patterns suggest that locally available
basalt was used to make relatively large bifacial
cutting tools, such as those that could be used
to butcher animals. These tools were made at
the pueblo, but used and discarded off the site,
perhaps at kill and butchering locations. The
selection of basalt for these tools may have
been conditioned by temporary shortages of
suitable supplies of Pedemal or obsidian for
the manufacture of large implements. While
Pedernal and obsidian supplies may have
sometimes been insufficient for making large
tools, they were apparently adequate for making small arrow points. Although basalt was
rarely used to make arrow points, perhaps
arrow-makers occasionally used it while gearing up for hunts because of dwindling chert
and obsidian supplies. Depleted supplies of
stone may have been replenished during forays
into the Jemez Mountains when hunting task
groups were in the vicinity of raw material
sources. Hunters may have returned to the
pueblo with meat as well as Pedemal and obsidian tools and cores.
The overall decrease in tool size and increase in proportion of broken and worn-out
flaked stone artifacts in Area 1 may signal
increased conservation of raw materials, perhaps brought on by increasing population,
aggregation, and territoriality on the Pajarito at
the end of Late Coalition period. These factors
may have placed some restrictions on longdistance hunting or travel for other purposes
within stone source areas. The increased use of

Pedemal may also signal a shift in territories,
perhaps with more access to the north and west
and less access to the south and along the Rio
Grande.
SUMMARY OF THE STONE ARTIFACTS
FROM THE BANDELIER
ARCHAEOLOGICAL EXCAVATION
PROJECT
We now have large, excavated samples
from three sites spanning the Coalition period
(LA 3852, LA 60372 Areas 1 and 2, chapters
2, 3, and 4, this volume) and one small sample
from a Classic period site in the bottom of Frijoles Canyon (LA 60550) (Kohler 1989d).
With the major excavations of the summer of
1990 just completed, our analyses are still in a
nascent stage. We do not presently understand
the sequences of late reuse within Burnt Mesa
and Casa del Rito that postdate the main occupations of the roomblocks. Therefore, we have
not separated debris from late reoccupations
from the main occupations for analytic purposes. Late reuses were probably short-term
field camps or similar brief occupations.
Therefore, the quantity of artifacts deposited
during such late reoccupation is probably
small compared to debris from the main occupations of the roomblocks, which lasted up
to several decades. We offer the following observations and empirical generalizations with
these limitations in mind.
Throughout the Coalition period, the proportion of arrow points in flaked tool assemblages declined (Table 7.21). The Classic
period witnessed a reversal of this trend, with
the proportion of arrow tips rising to near the
Early Coalition level. Along with this rise was
an even greater proportional increase in the
number of arrow point preforms. The percentage of patterned, thin bifaces intended for
long use-lives fluctuated slightly through time.
The proportion of bifacial cutting tool preforms broken during manufacture and discarded at pueblos, however, rose steadily
through time. The flaked tool collections at all
sites are dominated by unprepared cores, small
bifacial cores, and expedient tools, that in total
make up about 70% of each collection. Raw
materials used to make these tools also
changed in a systematic way. The proportion
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Table 7.21. Comparison of Proportions of Selected Artifact Categories for Sites LA 3852, LA 60372, and
LA 60550.
LA 60372
LA 3852

Area2

Areal

LA 60550

10.7%
5.4%
3.2%
6.5%
31.2%
37.7%

8.8%
4.4%
1.1%
7.7%
36.3%
33.0%

7.0%
2.9%
1.8%
11.1%
32.2%
37.0%

8.4%
6.2%
0.0%
12.5%
41.7%
29.2%

Obsidian flaked tools

30.1%

22.0%

16.9%

68.7%

Pedemal flaked tools

11.8%

19.8%

36.9%

6.2%

Groundstone Tools
Two-hand manos
One-hand manos
Basin metates
Slab metates

3.4%
3.4%
1.1%
0.0%

2.8%
1.9%
0.0%
0.0%

3.1%
0.8%
0.0%
1.4%

0.0%
6.7%
0.0%
6.7%

Debitage
Obsidian debitage
Pedemal debitage

10.6%
13.1%

4.3%
14.7%

6.1%
44.4%

70.7%
8.3%

Total Flaked Tools (n)

93

91

621

48

Total Groundstone (n)

87

106'

644

15

8117

1135

Artifact Category
All Flaked Stone Tools
Finished arrow points
Arrow point preforms
Finished bifacial tools
Bifacial tool preforms
Cores
Expedient tools

Total Debitage (n)

1574

1477

of obsidian generally declined and the proportion of Pedemal chert generally increased
throughout the Coalition period. Each of these
trends reversed in the Classic period with a
dramatic increase in obsidian use and decline
in the use of Pedemal chert.
The groundstone tool collections from
excavated sites do not display such straightforward trends. Small sample sizes from the
Early Coalition and especially the Classic
period limit the reliability of inferences drawn
from those samples. Most manos and metates
are fragmentary and were not identified to
specific form; the samples of specifically identified grinding tools are small. The sample
proportions of two-hand manos and one-hand
manos fluctuated through time; these figures
are probably affected by small sample sizes. A
single basin metate used for food processing

was recovered. There was an increase in the
proportion of slab metates through time,
though the Classic period metate sample
consists of one implement.
There was a substantial increase in exchange during the Classic period and this
fluorescence of trade, as expressed by the
distribution of obsidian, reached its zenith
sometime after A.D. 1400. Obsidian from the
Jemez Mountains has been recovered from
Late Prehistoric archaeological sites in Oklahoma and Texas, as well as in New Mexico,
indicating trade connections eastward to the
Southern Great Plains (Baugh and Nelson
1987). People of the Pajarito may have participated in these exchange networks as suppliers of Jemez obsidian. The increase in obsidian debitage and tools and the increase in
projectile and cutting tool preforms in the
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Classic period sample suggest increased production for exchange.
Although the functional compositions of
tool assemblages did not change drastically
through time, the materials from which those
tools were made did change. The development

of group territories, shifting territorial boundaries, and changing patterns of production for
exchange probably conditioned changes in raw
material use. Continued study of patterns of
raw material exploitation offers an intriguing
avenue for the study of population aggregation
on the Pajarito Plateau.
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8
FAUNAL ANALYSIS
W. Nicholas Trierweiler
In this chapter I present the results of analyses performed on the non-human bone assemblages excavated from sites LA 60372
(Burnt Mesa Pueblo) and LA 3852 (Casa del
Rito) in Bandelier National Monument by the
Bandelier Archaeological Excavation Project
(BAEP) during the 1990 field season. The
chapter is organized in five parts. Following
this introduction is a discussion of laboratory
and analytical methods. Next follows a presentation of descriptive results, with separate discussions for the two sites. The fourth part is a
discussion of these results, including a reconstruction of the faunal portion of the prehistoric diet and an economic analysis of these
results. Finally, I make some concluding
statements about the collections.
The assemblage reported for LA 60372 is
the third sample of faunal materials recovered
from this site. This new assemblage is completely and separately reported in the results
section of this chapter. Previous assemblages
have been reported in the reports of the 1988
and 1989 excavation seasons (Trierweiler
1989, 1990a). However, the MNI and dietary
analyses in this chapter are performed on the
total assemblage from the site, including materials from all three seasons.
METHODS
Laboratory Methods
In general, laboratory methods closely
followed those used during previous analyses
of BAEP faunal material (Trierweiler, 1989,
1990a). All specimens were dry brushed clean
of dirt and each specimen was individually ex-

amined and recorded. Many specimens, especially the complete ones, had been previously
labeled with catalog numbers. These numbers,
along with the field specimen (FS) numbers,
were used to track specimens. No destructive
analyses were performed.
Provenience data recorded for each specimen included site number, area, subarea, southing and easting (where applicable), and room
(where applicable). These data were entered
from a master BAEP data base, and were
matched to individual bone specimens using
the FS number as a concordance.
Primary descriptive data recorded for each
specimen were element, taxon, skeletal symmetry, element portion, weight, maturity, burning,
modifications, and miscellaneous comments. In
addition, length, width, and thickness were recorded for all tools to the nearesrt millimeter.
Specimen gender and breakage patterns were
not recorded. Within any FS lot, identical
specimens were recorded together on a single
line, noting the total number. Importantly, in
such cases, all non-metric variables are identical, including element, taxon, symmetry, portion, maturity, burning, and modifications.
Specimens were identified with reference to
the author's collection of comparative faunal
specimens from the Pajarito Plateau, to the
comparative collection of Mr. Michael Quigg,
and to the illustrations and descriptions in
Gilbert (1973) and Olsen (1964, 1968). Expert
assistance in identifying some of the more
troublesome specimens was also given by Mr.
Quigg. Many specimens were too fragmentary
to reliably identify element and/or species and
these were recorded as unknowns. However for

many of the fragmentary specimens, a reasonable guess could be made as to the probable
taxonomic class and relative size of the animal,
based on specimen size and robusticity. These
specimens were provisionally identified as one
of six size classes of mammals and four size
classes of birds (no reptile or amphibian bones
were recovered).
Animal size classes are summarized in
Table 8.1. No attempt at taxon identification
was made for any specimen in the smallest
(mouse-size) category. In addition, many
specimens were too fragmentary to permit even
such reasonable guesses; these were simply
recorded as unknowns.
Table 8.1. Faunal Size Ranges Used for Unidentified
Bone Specimens.
Class
mammal
mammal
mammal
mammal
mammal
mammal
bird
bird
bird
bird

Size
1
2
3
4
5
6
1
2
3
4

Approximate
Analogue
mouse
wood rat
rabbit
porcupine
dog
deer or larger
pifion jay
duck
grouse
turkey

The large size of the assemblage (five times
greater than the 1989 assemblage) also called
for two changes in the level of detail used for
taxon definition. One difference was in the
identification of the sciurids. Previously, four
different squirrel species had been identified in
the BAEP faunal assemblages (Spermophilus
spilosoma, Spermophilus lateralis, Spermophilus variegatus, and Sciurus aberti). For the
1990 assemblage these four squirrel species
were not differentiated but were grouped
together as a single taxonomic unit. The second difference was in the identification of size
class 3 birds. While previously Dendragapus
obscurus (blue grouse) had been identified in
the BAEP assemblages, no attempt was made to
speciate the size 3 bird bones from the 1990
assemblage. Instead, these bones were grouped
together as a single taxonomic unit. Both the

sciurids and the size 3 birds are treated in the
dietary analysis as individual taxa. This may
introduce some possibility of inflated MNIs,
but because the taxa are all physically small
(the sciurids range from 0.1 to 0.7 kg; grouse
average approximately 1 kg), the error factor is
less that one percent of the dietary budget, well
within the overall estimated margin of error for
the dietary analysis.
During recording, specimen weight was
determined using a digital electronic balance
and was recorded to the nearest 0.1 g. Skeletal
symmetry was recorded as one of four nominal
states (right, left, axial, unknown). Portion was
also recorded as one of five nominal states
(complete, distal fragment, proximal fragment,
medial or shaft fragment, unknown fragment).
Burning was recorded along a five point ordinal scale (unburned, thermally discolored, partially charred, completely charred, calcined).
Maturity was recorded along a three-point ordinal scale (fetal/newbom, juvenile, mature).
Tools were defined as having significantly
modified element form by means of grinding
wear and/or use polish; many tools had multiple manufacturing cut marks and or striations.
Tool forms were recorded subjectively. Awls
and punches were defined as having highly
polished and robust points likely capable of
withstanding considerable lateral torque.
Needles were defined as having highly polished but more delicate points likely to break
under lateral torque. While most of the needles
were cylindrical, several tabular ("guitar
pick") needles were also present.

Analytical Methods
For LA 60372, the interpretive analyses
were conducted on the unified data base, including all specimens from the 1988, 1989,
and 1990 excavation seasons. For each taxon,
the total number of identified specimens
(TNIS) and minimum number of individuals
(MNI) were calculated. In calculating the MNI,
the maximum information was used to differentiate skeletal elements from necessarily different individuals, including symmetry, portion, and maturity. Evidence of burning was
not used to differentiate individuals. Unidentified specimens, and those which could be
identified only to size categories, were not
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included in the MNI analyses. Between the two
sites, 13 MNIs were calculated as being greater
than 1. For these taxa, the determining skeletal
elements were the mandible (5 cases), frontal
(2), femur (1), humerus (1), tibia (1), scapula
(1), inominate (1), and carpometacarpus (1).
The MNIs were calculated according to a
minimum method for distinguishing meaningful groupings of proveniences (Grayson
1973). For LA 60372, the northern plaza
pueblo (Area 1) is contrasted with the southern
linear roomblock (Area 2) on the basis of their
differing ages. Because the total sample size
(inclusive of all three years) is sufficient, these
two components are not further subdivided
into multiple faunal sampling units (FSUs), as
was attempted for the smaller 1989 assemblage. In addition, vertical provenience distinctions have been collapsed.
In the dietary analysis, the MNI values for
each taxon are used as the basis from which to
calculate the total food energy represented in
the excavated sample according to a formula
that uses estimated values for animal biomass,

edible portion, and usable kilocalories. These
calculations, including literature citations for
the critical values, have been presented in full
elsewhere (Trierweiler 1990a, 1990b).
Summarizing these calculations, total standing
biomass per taxon is the average mass (weight)
of any single animal, selected from a natural
population. These values range from 0.1 kg
for Thomomys bottae to 77.5 kg for Ursus
americanus and are based on data in Trierweiler (1990b), as derived from Chapman and
Feldhammer (1982), Cockrum (1982), Burt
and Grossenheider (1964), Schorger (1966),
and Sprunt (1961). The edible portion is that
estimated percentage of the total biomass
which is convertible into food energy (i.e.,
discounting bone, hide, and other inedible
portions). These values are derived from empirical data published by the United States Department of Agriculture (1956). Food energy
is expressed in terms of kilocalories per kilogram of edible biomass (i.e., meat plus all edible portions) as derived from Watt and Merrill
(1975). These three critical values of (1) average biomass, (2) estimated edible portion, and
(3) caloric yield are shown in Table 8.2 for

Table 8.2. Average Biomass, Edible Portion, and Caloric Yield of Represented Taxa

Taxon
Thomomys bottae
Spermophilus spilosoma
Neotoma sp.
Spermophilus lateralis
sciurid
Sciurus aberti
Spermophilus variegatus
Cynomys gunnisoni
Sylvilagus sp.
Dendragapus obscurus
Vulpes macrotis
Mephitis mephitis
Lepus californicus
Meleagris gallopavo
Procyon lotor
Erethizon dorsatum
Canis sp.
Antilocapra americana
Ovis canadensis
Odocoileus hemionus
Ursus americanus

Common Name
pocket gopher
spotted ground squirrel
wcodrat
golden-mantled ground squirrel
unclifferentiated squirrel
Abert's squirrel
rock squirrel
prairie dog
cottontail
blue grouse
kit fox
striped skunk
black-tailed jackrabbit
turkey
raccoon
porcupine
dog/coyote
pronghorn
bighorn sheep
mule deer
black bear

Average
Biomass
(Kg)
0.101
0.107
0.213
0.240
0.425
0.655
0.700
0.900
0.975
1.06
2.05
2.30
2.54
5.9
6.3
8.2
13.6
53.5
65.2
66.5
77.5
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Edible
Portion
43%
43%
43%
43%
43%
43%
43%
43%
43%
55%
43%
43%
43%
55%
43%
43%
43%
54%
54%
54%
54%

Kilocalories
per Kg
135
135
135
135
135
135
135
135
135
279
209
209
135
218
209
209
209
217
247
217
379

all taxa represented in the current faunal
assemblage.
The three values are used together with the
MNI per taxon to calculate a dietary budget
for each site component. Such a budget models the relative contribution to the overall diet
from each taxon. Importantly, these budgets
are necessarily restricted to faunal resources
only; food energy from botanical resources
must be modeled separately (see Trierweiler
1990b for one approach). At the same time,
food energy is clearly not the only critical resource contributed by fauna. Other valuable
resources are protein, vitamins, and minerals as
well as non-food resources such as hide, bone,
feathers, fibers, gut, and antler, among others.
These multiple resource goals can be simultaneously treated in complex models using linear
programming approaches. However, food energy is arguably the single most fundamental
resource procurement goal; at least for those
subsistence societies with a diversified set of resource options, a strong argument may be
made that all other dietary requirements are
normally satisfied as long as caloric yield is
adequate. To this extent, caloric yield is here
cautiously used to model overall diet.
RESULTS
This section reports the descriptive results
of analyses of the 1990 assemblages. For each
site, the sample size is reported, and the character and diversity of the assemblage is described. Interpretive analysis of assemblages,
including MNI calculation and dietary reconstruction is discussed following this presentation of primary data.

were fragmentary. Only 20 of the specimens
(26%) were complete, and the remaining 56
specimens (74%) were fragmentary. The whole
specimens averaged 1.1 g each, and the fragments averaged 0.5 g each.
Of the total number of specimens, only 15
(20%) could be identified to both element and
taxon. These included six of the 20 whole elements, which averaged 1.5 g each. The remaining 61 specimens, including 14 of the
whole specimens, were identified to size range
only. These were very small, averaging only
0.5 g each.
Four taxa are represented in the sample,
including porcupine, gopher, cottontail, and an
undifferentiated sciurid. No unambiguously
identified bird, fish, reptile, or amphibian taxa
were represented. However, the sample also includes unidentifiable fragments from all six
size ranges of mammals and from the largest
two size ranges of birds. The number of identifiable specimens per taxon ranges from one
porcupine element to eight elements of cottontail.
Eleven of the 76 specimens (15%) show
evidence of burning, including eight thermally
discolored, one partially charred, and two completely charred specimens. No specimens were
calcined. Of the burned elements, five are identified to taxon and element, while six fragments
were identified to size class only. Three of the
eight cottontail elements were burned, as were
two of the four gopher elements; none of the
porcupine or squirrel elements were burned.
The burned specimens are significantly smaller
than the sample mean. While the 11 burned
elements represent 15% of the total number of
specimens, the burned specimens comprise 4.0
g or only 8% of the total sample weight.

LA 3852
A total of 80 specimens had been cataloged in the field as non-human bone. These
included four non-bone specimens which were
not further analyzed. Most of the 76 bone
specimens were very small; specimen weight
ranged from an unmeasureable trace to a
maximum of 15.3 g, with a sample mean of
0.7 g. Only one specimen weighed more than
5.0 g. Furthermore, most of the specimens

Two bone tools are present in the sample.
An unburned and polished bone needle (FS
110) was recovered from Room 6. This highly
polished tool was fashioned from an unidentified element of a size 5/6 mammal, measured
2.4 cm in length and weighed 1.3 g. The second tool was also a unbumed needle (FS 62),
recovered from Room 10. This needle was
similarly fashioned from an unidentified element of a size 5/6 mammal, measuring 4.5 cm
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in length with a broken tip, and weighed
1.6 g.
LA 60372
A total of 2036 specimens was field cataloged in 1990 as nonhuman bone. However,
this sample included 19 specimens of burned
daub, caliche, tuff, and other non-bone materials. These items were not further recorded, resulting in an analytical sample of 2017 faunal
specimens.
In general, individual bones recovered
during 1990 were significantly larger than
those recovered during previous seasons. The
2017 bone specimens weighed a total of
3953.3 g, with a mean of 2.0 g per specimen,
or double the 1989 mean of 1.0 g per specimen. Specimen weight ranged from less than
0.1 g for numerous elements of size 1 mammals to a maximum of 214.5 g for a partial
deer cranium. Fully 606 specimens (30%)
weighed more than 5.0 g, and 37 weighed
more than 20 g. This is in surprising contrast
to the previous samples, for which only 13 of
451 specimens (3%) were greater than 5.0 g.
However, overall proportions of whole to fragmentary specimens were very similar to those
from previous seasons. Complete specimens
comprised 25% of the sample, while the remaining 1506 specimens (75%) were fragmentary. The whole specimens averaged 3.1 g
each, and the fragments averaged 1.6 g each.
The total number of identified specimens
(TNIS), identified to both taxon and element,
was 818 (41%). The remaining 1,199 specimens (59%) were identified to taxon size range
only. Whereas the identified specimens averaged 3.5 g each, the fragmentary specimens
averaged only 0.9 grams each. A minimum of
15 taxa are represented in the sample, including seven rodents, five carnivores, two ungulates, and one bird. No clearly identified
fish, reptile, or amphibian taxa were represented. However, the sample also includes unidentifiable fragments from all six size ranges
of mammals and all four size ranges of birds.
The number of identifiable specimens per
taxon ranges from single elements each of
bighorn sheep and skunk, to 374 elements of
turkey. Only five of the 15 taxa are repre-

sented by five or fewer specimens. The resulting mean of 54.5 specimens per taxon suggests
that the sample is large enough to be representative of the total population. Five of the 15
taxa are newly represented in the 1990 assemblage for this site. These include kit fox (12
specimens), black bear (5), canid (2), raccoon
(2), and bighorn sheep (1). Conversely, taxa
which were represented in the previous assemblages but which were absent from the 1990
assemblage include bison (1989: 1 specimen)
and pronghom antelope (1989: 1 specimen).
Nearly all of the 1990 assemblage was recovered from the northern (later) component
of the pueblo (Area 1). This component accounted for 2013 of the 2017 specimens, while
the southern (earlier) component (Area 2)
contributed only four specimens. The single
identifiable element from Area 2 was a burned
jackrabbit metatarsal. Within Area 1, most of
the assemblage was recovered from subarea 3,
totaling 1543 specimens (77%). Subarea 1
yielded 419 specimens (21%), with only 52
specimens coming from subarea 2 (3%). Within subarea 3, a majority of the assemblage
(1363 specimens; 88%) came from the kiva. In
fact, over two-thirds of the overall faunal assemblage from the entire site was from the
kiva, including 531 of the 818 total identifiable
elements. This total included 192 of the 374
turkey elements (51%), 62 of the 66 deer elements (94%), and 41 of the 48 porcupine elements (85%).
For the entire site, some 162 specimens
(8%) show evidence of burning (Table 8.3), including 71 thermally discolored (44%), 35
partially charred (22%), 43 completely charred
(27%), and 13 calcined specimens (8%). Of the
burned elements, 76 are identified to taxon and
element, and the remaining 86 fragments were
identified to size class only. Nine of the 15
taxa have burned elements including woodrat,
gopher, cottontail, the sciurids, jackrabbit, porcupine, kit fox, turkey, and mule deer.
Burning is assumed to be evidence of food
preparation, and all taxa with some burned
specimens are assumed to be food resources.
However, the lack of burning may not necessarily indicate the converse. Taxa with no
burned specimens include prairie dog, black
bear, raccoon, skunk, canids and bighorn
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Table 8.3. Summary of Burned Faunal Specimens, LA
60372, by Taxon.

Taxon
Vulpes macrotis
Lepus californicus
Thomomys bottae
Odocoileus hemionus
Sylvilagus sp.
Meleagris gallopavo
undifferentiated sciurid
unknown
Neotoma sp.
Erethizon dorsatum
Cynomys gunnisoni
Ursus americana
Procyon lotor
Canis sp.
Mephitis mephitis
Ovis canadensis
Total

TNIS
12
6
19
66
78
374
116
1199
81
48
7
5
2
2
1
1
2017

Burned
N
%
4
33.3
2
33.3
4
21.1
8
12.1
9
11.5
33
8.8
10
8.6
7.2
86
4
4.9
2
4.2
0
0.0
0
0.0
0.0
0
0
0.0
0
0.0
0
0.0
162
8.0

sheep. For several reasons, all of these taxa are
considered to be food resources as well. First,
all of these are considered edible by the Tewa,
with the exception of the canids (Hill 1982:4554). The Tewa did not consider the kit fox to
be edible either (Hill 1982:45-54), but it is
nonetheless represented by a high proportion
of burned elements at LA 60372. For this reason, the canids are here considered to represent
food resources. Secondly, of the missing taxa,
only the prairie dog has a good possibility of
being intrusive in the cultural deposits. If the
prairie dog bones are from intrusive or secondarily deposited individuals, then complete or
substantially intact skeletal inventories are
likely. By contrast, the prairie dog has at least
three individuals represented in the assemblage
with a total of only seven elements; full skeletal
inventories are not present. Thirdly, all of the
missing taxa are represented by less than 10 elements each (Table 8.3), and sampling error
may well account for the lack of burned
specimens. Accordingly, all represented taxa
are considered to be potential food resources,
and are included in the calculations of caloric
yield.
The faunal sample also includes 28 bone
tools (Table 8.4). These include 15 round
needles, 10 punch awls, and two tabular needles. Of the 12 unbroken round needles, length

ranges from 3.8 cm to 10.1 cm and averages
6.4 cm. Awls are slightly larger; of the eight
unbroken awls, length ranges from 4.4 cm to
11.1 cm and averages 6.9 cm. Also present was
a highly polished, small (2.9 cm), double
pointed bone object of uncertain function,
possibly a fish gorget. All of the tools were recovered from Area 1. Nine of the tools could
be identified to taxon and element, and include
seven turkey specimens and two deer specimens. Both of the deer specimens were fashioned of distal metatarsals, while the turkey
specimens comprised four different skeletal elements, including tarsometatarsus, tibiotarsus,
carpometacarpus, and radius. The remaining
19 tools were of unidentified taxa, including
seven from size 4 birds/mammals, one from a
size 5 mammal, five from size 5-6 mammals,
five from size 6 mammals, and one unknown.
It is likely that the bones of the size 6 mammals are deer and the bones from the size 4
mammals/birds are turkey. Finally, 11 of the
28 tools showed some evidence of thermal discoloration, although none was charred. These
11 included both of the deer specimens and
two of the seven turkey specimens.
DISCUSSION
LA 3852
The sample recovered from this site consists of 76 elements, of which only 15 were
identified. Four taxa are present including
cottontail, pocket gopher, squirrel, and porcupine. Although the sample is too small to allow
dietary inference, a preliminary MNI calculation suggests that two of the four taxa are represented by single individuals, while the remaining two taxa are represented by two individuals each (Table 8.5), for a total of six individuals.

LA 60372
The faunal assemblage recovered from
Burnt Mesa Pueblo during the 1990 season
constitutes an entirely adequate sample size for
dietary analysis. However, there is no reason to
exclude from analysis the samples previously
excavated from this site. The 1988 sample
consists of 35 specimens, while the 1989
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Table 8.4. Bone Tools, LA 60372.
FS#
191

Tool
Form
awl

Site
Area
1

Subarea Room Taxon
1
— mammal size
5-6
1
1
mammal size
5-6
mammal size
1
1
5-6
3
kiva mammal size 6

138

awl

1

146

awl

1

466

awl

1

631

awl

1

1

1

mammal size 6

466

awl

1

3

kiva

mammal size 6

579

awl

1

3

kiva

579

awl

1

3

kiva

497

awl

1

3

—

128

awl

1

1

1

383

1

1

11

399

gorget?
needle

Meleagris gallopavo
Meleagris gallopavo
Odocoileus
hemionus
Odocoileus
hemionus
unknown

1

1

11

578

needle

1

3

kiva

388

needle

1

1

11

580

needle

1

3

kiva

579

needle

1

3

kiva

445

needle

1

3

kiva

579
446
447

needle
needle
needle

1
1
1

3
3
3

kiva
kiva
kiva

440

needle

1

3

—

579

needle

1

3

kiva

mammal size 4
mammal size 5
mammal size
5-6
mammal size
5-6
mammal size 6

579

needle

1

3

kiva

mammal size 6

143

needle

1

1

1

579

needle

1

3

kiva

579

needle

1

3

kiva

578

needle

1

3

kiva

124

needle

1

1

1

Meleagris gallopavo
Meleagris gallopavo
Meleagris gallopavo
Meleagris gallopavo
Meleagris gallopavo

bird/mammal
size 4
bird/mammal
size 4
bird/mammal
size 4
bird/mammal
size 4
bird/mammal
size 4
mammal size 4

sample consists of an additional 416 specimens
(Table 8.6). These 451 specimens were included along with the 2017 specimens from

Element
articular unknown
articular unknown
medial unknown
shaft
medial unknown
shaft
medial unknown
shaft
medial unknown
shaft
proximal tarsometatarsus
distal tibiotarsus

Wt(fi)
5.5

Length
(cm)
5.4

Comments
broken;
burned
burned

5.4

6.6

10.0

11.1

7.6

7.2

burned

6.0

4.4

-

4.7

5.8

2.6

4.8

broken;
burned
burned

6.2

5.6

-

distal metatarsal

9.0

6.3

burned

distal metatarsal

7.4

8.8

burned

unknown

0.2

2.9

medial unknown
shaft
medial unknown
shaft
medial unknown
shaft
medial unknown
shaft
medial unknown
shaft
articular unknown
distal podial
proximal radius
medial unknown
shaft
unknown

1.0

4.4

double
pointed
-

0.5

3.8

-

0.5

4.0

-

0.8

4.1

broken

0.6

4.6

1.4

6.2

1.1
2.3
3.9

5.6
6.3
6.5

broken;
burned
broken;
burned
-

1.7

8.0

burned

medial unknown
shaft
medial unknown
shaft
proximal radius

2.6

3.9

2.5

4.4

broken;
tabular
tabular

2.2

10.1

-

medial radius

2.3

9.7

•

proximal carpometacarpus
proximal carpometacarpus
proximal radius

1.0

3.8

-

1.0

5.8

-

2.0

8.5

burned

-

the 1990 season for a total of 2468 bones in
the following analyses.
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Table 8.5. Total Number of Identified Specimens
(TNIS) and Minimum Number of Individuals (MM),
Site LA 3852, by Taxon.
Taxon
Sylvilagus sp.
Thomomys bottae
undifferentiated sciurid
Erethizon dorsatum
Subtotal
unidentified
Total

TMS
8
4
2
1
15
61
76

MM
2
2
1
1
6
0
6

is possible that the single element represents
some form of exchange.
Table 8.6. Total Number of Excavated Bone Specimens,
by Site, by Season.

Table 8.7 summarizes the caloric yield
analyses for both site areas, and for the site as a
whole (summing Areas 1 and 2). For each area,
the table shows for each taxon the MNI, energy
in kilocalories, and percent of total energy.
Taxa are listed in order of increasing average
biomass and are grouped into small, medium
and large game classes. The 1374 elements
which could not be identified to taxon are not
included in the caloric analyses.
Area 1 has a total of 1075 identified specimens, with a minimum of 99 individuals, for a
TNIS to MNI ratio of 10.9. This relatively high
ratio, together with the diversity of identified
taxa (n = 21) suggests that the excavated
sample satisfactorily represents the total population. The TNIS to MNI ratio ranges from a
low of 1.0 (four taxa, including three of the
five large game taxa) to a high of 53.3 for
turkey.
The energy calculations shown for Area 1
do not include the single bison phalange recovered in 1989. As was discussed for the
1989 assemblage (Trierweiler 1990a: 112), it is
unclear what subsistence behaviors are implied
by this single bone. The bone may represent
hunting and recovery of an entire animal, or it
may represent a smaller package of butchered
bison elements traded from the plains east of
the Pecos River. Because bison only rarely
ranged west of the Pecos (Reed 1955), the local
hunting of bison is highly doubtful. Importantly, the intensive excavations of 1990 recovered no additional bison elements. Since
the 1990 sample is five times larger than the
1989 sample, no complete bison skeleton is
likely to be present at LA 60372; by contrast, it

Site
LA 50972
LA 3852
LA 60550
LA 60372 (Area 1)
LA 60372 (Area 2)
Total

— S
1988
1
4
84
30
5
124

e as o
1989
0
0
0
383
33
416

n —
1990
0
76
0
2013
4
2093

Total
1
80
84
2426
42
2633

Of the 1075 identified specimens, 507 are
from small game animals (47%), 488 are from
medium game animals (45%), and 80 are from
large game animals (7%). The distribution of
number of individuals (MNI) was similar to the
TNIS pattern, but with heavier emphasis on the
smaller taxa. Of a minimum total of 99 individuals represented, 74 were small game animals, 15 were medium game animals, and 10
were large game animals. However, when these
results are converted into caloric yields, the
trend drastically reverses. Of a minimum total
of 91,568 kilocalories represented in the assemblage, only 3% of this energy is contributed by small game, with 12% coming from
medium game, and 85% from large game animals. A single species, mule deer, contributes
over 50% of the energy. In second place is
black bear, with 17% of the calories. Interestingly, the taxon with the greatest TNIS, turkey
(426), is fifth in importance, contributing only
6% of the total energy.
The assemblage from Area 2 includes only
19 identified specimens, even when all three
excavation seasons are combined. This sample is
probably too small for meaningful diet analysis,
but these calculations are also shown in Table
8.7. Of the 10 MNIs, eight were small game
animals, one was a medium game animal, and
one was a large game animal. The calculated
energy yield is roughly similar to that of Area 1.
Of a minimum total of 8988 kilocalories represented in the assemblage, only 5% of this
energy is contributed by small game, with
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Table 8.7. Minimum Number of Individuals (MNI) and Caloric Yield, LA 60372, by Taxon, by Area.
— Area
Taxon
Thomomys bottae
Spermophilus spilosoma*
Neotoma sp.
Spermophilus lateralis*
sciurid"
Sciurus aberti*
Spermophilus variegatus*
Cynomys gunnisoni
Sylvilagus sp.
Dendragapus obscu-

MNI
9
1

KCALS
53
6

1

— Area
%
KCALS
0.1
0.0

MNI
1
1

2 —
%
KCALS KCALS
0.1
6
6
0.1

- T o t a 1 Si t e —
%
MNI KCALS
KCALS
10
59
0.0
2
12
0.0

21
1

260
14

0.3
0.0

1
0

12
0

0.1
0.0

22
1

272
14

0.3
0.0

19
1
2

469
38
81

0.5
0.0
0.1

0
0
1

0
0
41

0.0
0.0
0.5

19
1
3

469
38
122

0.5
0.0
0.1

3
10
1

157
566
163

0.2
0.6
0.2

0
2
0

0
113
0

0.0
1.3
0.0

3
12
1

157
679
163

0.2
0.7
0.2

2
2
1
1
74

325
368
207
147
2854

0.4
0.4
0.2
0.2
3.1

1
0
0
1
8

163
0
0
147
488

1.8
0.0
0.0
1.6
5.4

3
2
1
2
82

488
368
207
295
3342

0.5
0.4
0.2
0.3
3.3

8

5659

6.2

1

707

7.9

9

6367

6.3

1
5
1
15

566
3685
1222
11,132

0.6
4.0
1.3
12.2

0
0
0
1

0
0
0
707

0.0
0.0
0.0
7.9

1
5
1
16

566
3685
1222
11,840

0.6
3.7
1.2
11.8

1

6269

6.8

0

0

0.0

1

6269

6.2

1
6

8696
46,755

9.5
51.1

0
1

0
7792

0
86.7

1
7

8696
54,547

8.6
54.2

1
1
10

15,861
0
77,581

17.3
0.0
84.7

0
0
1

0
0
7792

0.0
0.0
86.7

1
1
11

15,861
0
85,374

15.8
0.0
84.9

91,568
100
TOTAL DEN 11HED 99
a
Sciurids from 1988-1989 assemblages.
"Sciurids from 1990 assemblage.
Includes two adults and four juveniles.
"Single element not included in caloric budget

10

8988

100

100,556

100

rus
bird, size 3
Vulpes macrolis
Mephitis mephitis
Lepus californicus
SMALL GAME,
SUBTOTAL
Meleagris gallopavo
Procyon lotor
Erethizon dorsatum
Cards sp.
MEDIUM GAME,
SUBTOTAL
Antilocapra americana
Ovis canadensis
Odocoileus
hemionus0
Ursus americanus
Bison bison®
LARGE GAME,
SUBTOTAL

8% coming from medium game, and 87%
from large game animals. Again, mule deer
contributes a majority of the energy. In second
place is turkey, contributing only 8% of the
energy yield. The remaining 5% is distributed
among seven small game taxa.
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Meaningful comparison of the energy
yields between Areas 1 and 2 is hampered by
the disparate sample sizes. However, the overall
frequencies of identified specimens per taxon
may be normalized to allow comparison of site
areas at this lower level of interpretation. Table
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8.8 presents a comparison of normalized
TNIS's for the two areas; taxa are presented in
order of increasing deviation of Area 2 from
Area 1 (last column). Immediately noticeable
is the significant underrepresentation in Area 2
of turkeys, relative to Area 1; turkeys are
nearly 30% less frequent than could be predicted from the Area 1 sample. Significantly
overrepresented in the Area 2 assemblage are
cottontails, gopher, and mule deer.
CONCLUSIONS
The small sample of faunal materials recovered from LA 3852 hinders meaningful
interpretation. Of 76 specimens, only 15 could
be identified as to taxon. Elements of four
different rodent taxa were represented, as well
as unidentified bone fragments of small birds
and small, medium and large sized mammals.
Fifteen percent of the specimens are burned;
including elements from two of the four identified taxa. Two bone tools were recovered.
Because of the small sample size, dietary analysis of these results was not attempted.
A very large bone assemblage was recov-

ered from LA 60372, allowing dietary analysis.
However, the vast majority of all specimens
were recovered from Area 1, hindering comparison of the temporally distinct assemblages.
Area 1, with 2426 total specimens, 1075 identified specimens, and 99 (minimum) individuals, has an adequate sample, whereas Area 2
has only 42 total specimens, 19 identified
specimens and 10 individuals. Few conclusions
can be drawn for Area 2, the earlier component
of the site, other than at least nine food taxa are
present, including seven of the ten most frequent taxa present in Area 1 (turkey, woodrat,
cottontail, mule deer, gopher, rock squirrel, and
jackrabbit). Notably absent from Area 2 is
porcupine. The normalized TNIS analysis suggests that turkeys were significantly more important at Burnt Mesa Pueblo during the occupation of Area 1.
For Area 1, the large sample allowed calculation of energy yields with considerable confidence. For each taxon, the minimum number
of individuals was multiplied by the average
biomass per adult animal, the average edible
proportion per taxon, and the average energy
yield per kilogram of meat. These values were
summed to obtain the total amount of food

Table 8.8. Total Number of Identified Specimens (TNIS), LA 60372 Areas 1 and 2.

Taxon
Meieagris gallopavo
Sciuridae
Neotoma sp.
Erethizon dorsatum
Vulpes macrotis
Cynomys gunnisoni
Ursus americanus
Mephitis mephitis
D. obscurus/bad #3
Canis sp.
Procyon lotor
Antilocapra americana
Bison bison
Ovis canadensis
Lepus californicus
Odocoileus hemionus
Thomomys bottae
Sylvilagus sp.
Total

— A rea 1 —
n
TNIS Prop.
426
0.396
146
0.136
0.114
123
0.054
58
12
0.011
8
0.007
5
0.005
4
0.004
48
0.045
2
0.002
2
0.002
1
0.001
0.001
1
0.001
1
9
0.008
72
0.067
0.037
40
0.109
117
1075
1.000

— A rea 2 —
n
TNIS Prop.
0.105
2
6.105
1
0.053
0
0.000
0
0.000
0
0.000
0
0.000
0.000
0
1
0.053
0
0.000
0
0.000
0
0.000
0.000
0
0.000
0
1
0.053
3
0.158
3
0.158
0.316
6
19
1.001

liH

Proportion
Difference
-0.291
-6.031
-0.062
-0.054
-0.011
-0.007
-0.005
-0.0O4
0.008
-0.002
-0.002
-0.001
-0.001
-0.001
0.044
0.091
0.121
0.207
-0.001

Note: Taxa accounting for the greatest proportional differences between the two areas are highlighted.
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energy represented by the faunal assemblage.
This analysis concluded that large game contributed well over 80% of the food energy, with
just over 50% being contributed by mule deer.
Nevertheless, the overall diversity of the faunal
resource base was impressive. At least 21 different taxa are represented. Completely absent
from the faunal assemblage were fish, reptile
and amphibian bones. Although this absence is
almost certainly related, to some extent, to the
use of 1/4" mesh at these sites, bones from
these taxa are also absent or rare in the large
flotation samples taken in the field.
As Kohler (1990b: 152) notes for the 1989
faunal assemblage, the lack of Cervus elaphus
(elk, or wapiti) at Burnt Mesa Pueblo is surprising, given the present abundance of elk in the
Jemez Mountains. In light of the total number
of specimens now analyzed (2468), this absence cannot be attributed to sampling error.
If elk were being targeted as subsistence resources by the inhabitants of Burnt Mesa
Pueblo, then it is probable that at least one element would be present in the sample. Elk
were formerly common in the Jemez Mountains (Bailey 1971:40), and Henderson and
Harrington (1914) assert that elk were hunted
by the Tewa. Elk are also considered food
resources by historic Tewa using the Pajarito
Plateau (Friedlander and Pinyan 1980). One
elk specimen was included in an assemblage
excavated from LA 60550 in Frijoles Canyon
by BAEP in 1988 (Trierweiler 1989:86). However, other excavations of three Coalition
period pueblos on the Pajarito Plateau likewise
recovered no elk (Trierweiler 1990b:261). It
is possible that the normal hunting catchments
of Burnt Mesa Puebloans did not include the
high elevation meadows in the Jemez Mountains favored by elk. Alternatively, elk may
have simply been "too expensive" to hunt
effectively. At 203 to 495 kg of biomass per
package (Whitaker 1980:647), the returns
would certainly have been great, but the costs
of hunting may have been even greater. Principal components of strategy costs would have
been travel time to the Jemez Mountains and
even more importantly, considerable search
time for the elusive animals. If other game
animals could have been hunted more effectively (i.e., an equal return for a lower net
investment), then there would have been no

cost incentive to hunt elk, despite the large
package size.
The very high TNIS to MNI ratio for turkey suggests that complete skeletons are likely
represented in the site population. Complete
skeletal inventories often indicate on-site
butchering, and in this case, on-site butchering
may be evidence of domestication. This interpretation is strengthened by the fact that the
assemblage included numerous turkey crania,
but no other bird crania. It is possible that field
dressing of wild game birds disposed of the
crania off-site, while on-site butchering of domesticated turkeys deposited these in the site
refuse.
Finally, some discussion should be made as
to the interpretive value of the energy "output" budgets calculated in this paper. Generally, attempts to reconstruct total diet from archaeologically excavated materials have been
hampered by the significantly different natures
of faunal and botanical assemblages. Because
animal bones and plant parts (seeds, shells, tubers, etc.) are subject to vastly different processes of deposition, preservation, and archaeological recovery, they are not readily comparable. Moreover, the relationships between the
food residues (which are archaeologically recovered) to the consumed foods (which are of
behavioral interest) are significantly different.
Archaeologists often simply treat the two sets
of resources separately with no attempts to
combine them into an integrative reconstruction of total diet. However, calculation of the
optimal mix between faunal and botanical resources may be achieved for any site through
economic cost-benefit modeling. To the degree that such economic models accurately reflect economic decisions, they may be used to
predict the approximate mix for any given site
between faunal and botanical resources.
One such model studied five Coalition and
Classic period sites on the Pajarito Plateau and
Caja del Rio Plateau, and calculated that faunal
resources contributed approximately 48% of
total dietary energy during the Early Coalition
period, 43% during the Middle to Late Coalition period, and only 24% during the Late
Coalition to Early Classic period (Trierweiler
1990b-.Table 36). Importance of botanical
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resources increased in inverse proportion from
the Early Coalition to the Classic. These
proportion factors may be cautiously used to
weight the caloric budgets for Burnt Mesa

Pueblo presented in Table 8.7, and to provide a
basis for an integration of both faunal and
botanical resources.
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9
MACROBOTANICAL ANALYSIS
Meredith H. Matthews
Results of analysis of macrobotanical remains recovered during the 1990 excavations
at LA 3852 (Casa del Rito) and LA 60372
(Burnt Mesa Pueblo) are described in this
chapter. Macrobotanical remains from Casa del
Rito consist of vegetal materials retrieved during excavation. Macrobotanical remains from
Burnt Mesa Pueblo include both vegetal remains and small-scale botanical remains, the
latter from seven flotation samples.
The primary objective of the analysis was
to identify a range of botanical resources exploited by the occupants of the two sites. Determination of resources provides data that can
contribute to understanding prehistoric adaptive or economic processes. Results of analysis
were also expected to enhance both the preliminary data base established from the 1988
excavations at LA 3852 and the more developed data base established by the 1988 and
1989 excavations at LA 60372 (Matthews
1989, 1990). As previously described (chapter
2, this volume; Carlson and Kohler 1989:15),
Casa del Rito was occupied somewhat earlier
than Burnt Mesa Pueblo, and is a small, multiroom habitation located in a pifion-juniper
woodland. Burnt Mesa Pueblo is a large, multiroom habitation with two spatially distinct
components, situated in a ponderosa pinegrassy woodland. Given the temporal differences in the occupations, and the differences in
the local biota, it is of interest to see what
similarities or differences exist between the
macrobotanical assemblages from the two sites.
PROCESSING AND ANALYTICAL
PROCEDURES
Vegetal remains collected during excava-

tion did not require processing prior to analysis. Flotation samples were processed by WSU
personnel using a simple water-separation
technique. The principle directing water separation techniques is that botanical remains, especially charred remains, are lighter than water
and the surrounding soil matrix. Therefore,
botanical remains can be extracted from sediments by immersion in water and removing the
suspended materials. 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 classes.
Size-grading botanical remains facilitates analysis and also can help differentiate between
species within a genus. The botanical remains
were sorted and identified using a binocular
microscope with a magnification power of 8x40x. 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. Usually
all reproductive plant parts, e.g., seeds, are collected from a flotation sample and archived.
However, in situations when there were numerous specimens of a particular seed type in a
sample, a representative number of specimens
was retrieved and the remainder left in the
sample, although the total quantity and condition of all the specimens were recorded.
In some cases a large quantity of wood
charcoal was collected from a particular
provenience or extracted from a flotation
sample. In order to expedite analysis of these
larger lots of material, a subsample of 20-40
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 was made,

however, to estimate the total quantity of each
taxon of wood identified based upon the quantity within the subsample. Given time and
budgetary constraints, not all of the flotation
samples and vegetal remains collected during
excavation could be analyzed. Seven flotation
samples from LA 60372 were selected by the
field director for analysis. These samples were
from contexts with cultural fills of good or excellent integrity believed to have the highest
preservation potential for small-scale remains,
thereby maximizing the information value of
the sample. Vegetal remains from both sites
predominately consisted of charred wood
which was recovered in abundance. Priority
order of analysis of vegetal materials was established for remains from 1) any feature; 2)
floors with some sort of cultural fill designation, as defined by the excavator; 3) room fills
with some sort of cultural or construction fill
designation; and 4) strata outside of structures/features that would provide comparative
information to evaluate remains from the other
proveniences.
It should be noted that there is potential for
large-scale contamination within the macrobotanical assemblage from LA 60372. The site
is located on a mesa that has been affected by a
numerous fires, although the site itself does not
appear to have burned. The site borders an
area affected in 1977 by an extensive conflagration, the La Mesa fire (Kohler 1989c:27).
The majority of vegetal remains recovered
during the three excavation seasons at LA
60372 are fragments of charred wood. The
possibility exists that some of this wood is the
redeposited by-product of natural fires. Although the excavators did not collect vegetal
remains from obviously noncultural contexts,
e.g., root-disturbed areas or rodent burrows,
many of the strata yielding vegetal remains
were mixed cultural/nonculrural deposits. Since
it is difficult in the field to differentiate between natural and cultural charcoal, some of
the charcoal collected may not be associated
with the prehistoric use of the site. Ford
(1990:149) has suggested some means of
distinguishing between the two types of charcoal during analysis. However, the defining
characteristics suggested, degree of carbonization and hardness of the wood, are believed to
be too variable to be extremely useful, given
the nature of these same characteristics within
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macrobotanical assemblages from sites never
affected by fire.
RESULTS
Twenty-eight taxa were identified during
analysis, representing two classes and 17 families of plants (Table 9.1). As can be noted in
Table 9.1, a greater diversity of plants was
identified within the assemblage from LA
60372. The higher diversity is partially because flotation samples, which were analyzed
from LA 60372 but not LA 3852, contributed
a range of taxa represented by small-scale
remains (e.g., seeds) that would not be present
in an assemblage of vegetal remains collected
during excavation. The macrobotanical assemblage from the two sites consists of seeds,
wood, a single cotyledon, a fragment of yucca
leaf and various parts of com plants. For this
report, "seed" will be used in the generic
sense to include such specific terms as achene,
caryopsis and so forth.
It should be noted that some or all of the
wood categorized as Pinaceae may in fact be
Pseudotsuga menziesii (Douglas-fir). Positive
identification could not be made, although
preliminary analysis of specimens identified
only as Pinaceae suggests that most of these
specimens are fragments of P. menziesii. Intensive analysis of tangential thin sections of
these specimens, which is necessary for positive
identification of P. menziesii, was not conducted. However, some of the dendrochronological specimens collected in 1989 from
Rooms 1, 2, 4, 6, and 10 were identified as P.
menziesii (Carlson et. al. 1990; Linse 1990),
which provides positive evidence for prehistoric utilization of this type of wood and
supports the probable occurrence of this genus
of wood within the macrobotanical assemblage.
Also, it should be pointed out that in the following tables, when the genus Pinus is noted, it
is to be inferred that the wood is considered to
be either P. edulis or P. ponderosa. The two
species are fairly similar morphologically and
it is not always possible to differentiate them.
A useful means of viewing the macrobotanical assemblage is by segregating it into
four categories of plant types that can also be
regarded as potential plant resource categories

Table 9.1. Macrobotanical Taxa Identified from LA 3852 (Casa del Rito) and LA 60372 (Burnt Mesa Pueblo).
Taxon
Amaranthus
Atriplex canescens
Cercocarpus cf. montanus
Chenopodium
cheno-am*
Dicotyledoneae
Echinocerus
Euphorbia
cf. Fraxinus
Gramineae
Gymnospermae
Juniperus
Nicotiana cf. attenuata
Phaseolus vulgaris
Physalis
Pinaceae
Pinus
Pinus edulis
Pinus ponderosa
Populus
PopuluslSalix
Portulaca
Quercus
Quercus cf. gambelii
Quercus cf. undulata
Rhus trilobata
Yucca
Zea mays

Common Name
pigweed
four-wing saltbush
mountain mahogany
goosefoot

LA 3852

Dicot class
hedgehog cactus
spurge
ash
Grass family
Gymnosperm class
juniper
wild tobacco
common bean
ground cherry
Pine family
pine
piflon
ponderosa pine
cottonwood
cottonwood/willow
purslane
oak
Gambel oak
wavy leaf oak
squawbush
yucca
com

X

X
X

X
X
X

X
X
X
X
X
X
X
X
X
X
X

LA 60372
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. compares favorably with

(Table 9.2). The categories are devised using
the ecological habits of the plants and, to some
degree, the plant part recovered. The cultigen
category is assumed to be self-explanatory.
Pioneer plants are usually herbaceous, weedy
annuals that occupy disturbed habitats, and
therefore, benefit from human activity that 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
during more advanced stages of succession.
The division between wild and woody is based
upon the part represented 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 the 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 uncharred conditions. Approximately 66% of the seeds identified in the flotation samples from LA 60372 are uncharred; all
of the cultigens and most of the wood recovered from flotation samples and collected during excavation as vegetal specimens are
charred. The charred or uncharred condition
of seeds is often used as a criterion to differentiate between cultural debris and postoccupational contaminants. Furthermore, it is the general consensus that uncharred seeds from open
sites should be considered contaminants (cf.
Gasser 1982; Keepax 1977; Lopinot and Brussel 1982; Minnis 1981; Pearsall 1989). This is
not necessarily the case for remains such as
uncharred wood, which has a better preservation potential in an uncharred state.
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Table 9.2. Resource-Use Categories of Identified Plants.
Cultigen
Phaseolus vulgaris
Zeamays

Pioneer
Amaranthus
Chenopodium*
Euphorbia*
Nicotiana attenuata
Physalis

Wild
Echinocerus*
Gramineae
Yucca

Woody
Atriplex canescens
Cercocarpus montanus
cf. Fraxinus
Pinus edulis
P. ponderosa
Populus
Populus/Salix
Quercus
Q. cf. gambelii
Q. cf. undulata
Rhus trilobata
"represented only by uncharred remains. Taxa identified only to the level of class are not included.

Uncharred seeds frequently outnumber
charred seeds within macrobotanical assemblages from open-air sites, and therefore,
should not be totally ignored. Uncharred seeds
are difficult to interpret since little research has
been conducted to ascertain the decay rate of
these seeds in the soil bank or the effect that
bioturbation has on horizontal and vertical
displacement of uncharred seeds within a stratigraphic unit. Except for Echinocerus, however, the uncharred seeds recovered are pioneer
type seeds that characteristically settle as seed
rain into the soil bank (Minnis 1981). Uncharred seeds from the flotation samples appear to be relatively recent, based on intact
seed coats, presence of an embryo, or internal
structure. It is considered likely therefore, that
the uncharred seeds from LA 60372 flotation
samples are intrusive and not associated with
the prehistoric use of the site. Nonetheless,
these seeds will be noted in the following tables
although they will not be considered part of
the prehistoric macrobotanical assemblage.

Some of these pathways include transport on
clothing or game, unintentional inclusion with
harvested resources, transport by rodents or insects, deposition by wind and water, and intentional collection. Once incorporated into a cultural context, pioneer plant parts can become
charred accidentally during processing activities or because of their location in the site.

A point should be made in regard to pioneer plant remains. Pioneer plants thrive in
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 cultural contexts (Adams 1980:225).

Vegetal remains analyzed from LA 3852
were collected from Rooms 4, 6 and 10 and
from Pitstructure 1, a kiva (Table 9.3). Except
for five Zea mays cob fragments, all the vegetal
materials analyzed are fragments of wood.
Fourteen woody taxa were identified within the
sample analyzed and Juniperus and Pinus
edulis are almost ubiquitous in occurrence.

Deciding whether the occurrence of pioneer plant remains 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. Singular occurrences provide little information and may represent accidental inclusion.
LA 3852 — Casa del Rito
Results of Analysis

Vegetal remains analyzed from Room 4
were retrieved from structure fill, roof fall and
Surface 1. The fill assemblage of these
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Table 9.3. Vegetal Remains from Casa del Rito (LA 3852).

I
I—'

I

Taxon
Atriplex
canescens
Cercocarpus cf.
montanus
Dicotyledoneae
cf. Fraxinus
Gymnopermae
Juniperus
Pinaceae
Pinus
P. edulis
P. ponderosa
Populus
Quercus
Q. cf. gambelii
Q. cf. undulala
Zea mays

Part
wood

— A r e a 1 R o o mi 4 SW Q u a d —
Roof fall Below
Contact
Surface 1 Surface 2
Strat 3
Contact
L.4
Surface 1 Roof fall Floor 1
FS 155
FS 157
FS 129
FS 156
<0.1g
O.lg

NEQuad
Surface 1
FS 118

NWQuad
Below
Surface 1
FS 119
<0.1g

— Area 1
Ro o m 6 —
SWQuad SEQuad
SWQuad
Below
Below
SEQuad
NWQuad SWQuad Below
SEQuad
Surface 1 Surface 1 Surface 2 Surface 2 Surface 2 Surface 2 Surface 2
FS 148
FS 146
FS 143
FS 145
FS 159
FS 142
FS 141

wood

<0.1g

wood
wood
wood
wood
wood
wood
wood
wood
wood
wood

0.2g
0.8g

L7g

2.3g

0.7g

4.6g

2.8g

llg

O.lg

0.5g

3.2g

0.7g
1.4g

0.8g
0.6g
0.9g

0.9g

3.0g

L7g
1.8g

0.3g

0.2g

1.5g
l.Og

1.5g

0.2g

0.2g

<0.1g

wood
cob

All remains are charred unless otherwise noted
* - noncharred g - gram(s) fg - fragment(s)

0.9g
0.5g
0.2g

0.3g
0.2g

1.8g

l.Og

2-7g
O.lg

0.4g

<0.1g

<0.1g

Table 9.3. Vegetal Remains from Casa del Rito (continued).
— Are a

Taxon
Atrip lex
canescens
Cercocarpus
cf. montanus
Dicotyledoneae
cf. Fraxinus
Gymnospermae
Juniperus
Pinaceae
Pinus
P. edulis

Part
wood

Strat 2
Level 1
FS56

1

Ro o m

Strat 3
Level 1
FS 60

10 S o u t h

Strat 4
Roof fall
FS 62
<0.1g

Half-

Surf ace 1
Feature 2
FS 63
FS 65

—

i\

rea

— Strat
Strat 1
FS91

Level 1
FS78

Level 2
FS83
0.6g

wood

Level 3
FS71
O.lg

2

( K i v i0

—
Level 5
FS79
O.lg

Level 6
FS 81
3.1g

— S tr at 4 —
Level 1
Level 1
FS96
FS72
O.lg
O.lg

O.lg

wood

O.lg
0.2g

wood
wood
wood
wood
wood
wood

4 P i t s t r il c t u r e 1

4.9g
3.1g

1.7g

0.2g

0.5g
0.6g*

0.3g

0.2g

0.2g

1.9g

1.4g

2.6g

0.8g

16g

0.2g

O.lg

1.9g

0.7g

O.lg
0.7g

2.0g

0.3g

0.8g

0.7g

0.5g

0.7g

c/>

P. ponderosa wood
<0.1g
Populus
wood
Quercus
wood
<0.1g
Q. cf. gamwood
belii
Q. cf. unseed
dulata
Zeamays
cob
2ft
1ft
All remains are charred unless otherwise noted
* - noncharred g - gram(s) ft - ff agment(s)

1.4g
0.3g
<0.1g

<0.1g
0.2g
O.lg

1ft

<0.1g

0.3g

1ft

Table 9.3. Vegetal RemainsfromCasa del Rito (concluded).
—

Taxon
Atrip lex
canescens
Cercocarpus
cf. montanus
Dicotyledoneae
cf. Fraxinus
Gymnospermae
Juniperus
Pinaceae
Pinus
P. edulis
P. ponderosa
Populus
Quercus
Q. cf. gambe lii
Q. cf. undulata
Zea mays

Part
wood

Strat 5
Level 1
FS86
O.lg

Strat 5
Level 2
FS 88
O.lg

Seg. 2
Surface 1
FS 130

Area 4
Seg. 3
Surface 1
FS 106
0.5g

wood

Pit struct ur e 1 (Kiva) — S ur face 1 —
Seg. 4
Seg. 5
Fea. 3
Fea. 4
Fea. 9
Fea. 11
Pit
Fl. Vault Posthole
Surface 1 Surface 1 Hearth
FS 108
FS 151
FS 152
FS 133
FS 138
FS 109
0.4g
<0.1g

Fea. 14
Vent
FS 153
0.3g

O.lg

wood

<0.1g

wood
wood
wood
wood
wood
wood
wood
wood
wood
wood

l.Og

0.3g

1.4g
2.0g

0.2g

<0.1g

<0.1g

seed
cob

All remains are charred unless otherwise noted
* - noncharred g - gram(s) fg - fragment(s)

l-3g
0.2g
0.3g
2.9g
3.7g

2.3g
0.6g

llg
<0.1g

6.9g

l-2g
2.8g

0.6g
0.4g

17g
2.9g

<0.1g
2.0g

42.0g
0.3g
6.5g
2.9g
6.5g

0.8g

0.2g

1.8g

O.lg
l.Og

0.4g
l.Og

proveniences is a mixed postoccupationcultural deposit. It is assumed that the most of
the wood represents structural debris, predominately from roof construction. The
sturdier woods, such as Juniperus and Pinus
edulis, were most likely used as the main
construction elements, with smaller woody
materials like Atriplex canescens used as
closing material.
As can be seen from Table 9.3, vegetal remains analyzed from Room 6 were collected
from Surfaces 1 and 2, from between these two
occupation surfaces and from below Surface 2.
The fill assemblage for these proveniences is
characterized as postoccupation-cultural mixed
deposits. The taxa represented are similar to
those recovered in Room 4. It is quite likely
that the woody taxa represent structural debris
associated with the construction of Room 6.
However, some of the wood charcoal may be
ambient debris that was deposited in the structure after abandonment and represents broadcasted trash associated with the use of the site,
but not the specific use of Room 6.
Vegetal remains from Room 10 were recovered from general structural fill, the roof
fall stratum, off of Surface 1 and from the vent
shaft (Feature 2). The corn cobs from the fill
were within a postabandonment deposit, and
therefore, are not associated with the use of
Room 10, but are part of the ambient cultural
debris related to the occupation of the site.
Most other vegetal remains are wood charcoal
collected from mixed cultural-noncultural fill
and therefore probably represent a mixture of
woody taxa used in construction of Room 10
and ambient cultural debris deposited after the
structure or site was abandoned. The woody
taxa identified are similar to those found in
Rooms 4 and 6 with the addition of a small
amount of Populus wood. In addition to the
wood, one com cob fragment was collected
from Surface 1. Given the mixed deposits, it
can not be determined if the cob is directly
related to the use of the room or not.
The sample of vegetal remains analyzed
from the kiva was collected from several strata
of structural fill, from Surface 1 and from
within various features associated with Surface
1. Fill assemblage types identified by the
excavators included collapsed structural de-

posits and mixed postoccupation-cultural
deposits. The woody taxa from the structure
fill and collected from Surface 1 probably
represent construction material. A slightly
greater diversity of taxa, expanded by the
representation of Cercocarpus and Pinaceae
(cf. Pseudotsuga), is present compared to that
found in the surface structures. A very small
cob fragment was retrieved from Stratum 2
within the fill of Pitstructure 1. The fragment
may be part of the structural debris, possibly
incorporated in the closing material, or it may
be associated with postoccupation ambient
debris redeposited in the structure fill.
The fill in Features 3, 4, 9, 11, and 14 was
defined as a mixed cultural and postoccupation
deposit. Therefore, it is difficult to determine if
the macrobotanical contents of the features
were directly associated with feature use/function or were elements of the overlying structural fill. For example, taxa identified from Surface 1 (FS 130 [Table 9.3]) are identical to
those from Feature 3, the central hearth, although a greater quantity of each taxon is
represented in the hearth. It is possible and
likely that woody taxa used for construction,
and represented on the floor surface, were also
utilized as fuel resources. Nonetheless, it is also
possible that vegetal remains in the features are
in part secondarily deposited remains from the
overlying collapsed structural fill.
Given this caveat as a cautionary note, the
fragments of Juniperus, Pinaceae, Pinus edulis
and P. ponderosa may all be remains of fuel
resources. The few fragments of Juniperus recovered from Feature 11, a posthole, may be
direct evidence of the use of this taxon for
structural support in the kiva. The small
amount of Pinus wood from Feature 4, an
indeterminate pit, does not provide any interpretative information concerning the pit
function. Vegetal remains from Feature 9, a
floor vault, and Feature 14, the ventilator, could
be contributed from the overlying structural
debris or could be related to the actual construction of either feature.
Summary, Casa del Rito
In summary, vegetal remains collected
during the 1990 excavations at LA 3852
consist predominately of wood fragments, with
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a minor representation of com cob fragments.
Vegetal remains analyzed were retrieved from
three surface rooms and the kiva. These remains were recovered from collapsed structural
fills, postoccupation-cultural deposits, roof fall
strata and from use surfaces within structures.
It appears that primary, secondary or de facto
cultural deposits containing vegetal debris,
were not encountered during excavation. The
lack of well-defined, unmixed cultural deposits
limits, to a certain degree, the ability to directly
relate the occurrence of vegetal remains to the
use of any particular provenience. Nonetheless,
remains from collapsed structural deposits and
roof fall strata are assumed, at least in part, to
represent structural remains. It is considered
quite probable that some ambient debris, related to the occupation of the site but not necessarily to a particular structure, may have become intermixed with the structural remains
following abandonment of the structure/site. As
such, some of the wood charcoal is assumed to
represent fuel resources or wood used for utilitarian items.
Fourteen taxa of wood were identified. As
noted above, for the various proveniences selected for analysis, Juniperus and Pinus edulis
are almost ubiquitous in occurrence. P. ponderosa is also frequently represented. Looking
at the assemblage as a whole, Juniperus, P.
edulis, P. ponderosa, Atriplex and some species
of Quercus ait present in every structure. In
general, wood from larger, stouter trees (e.g.,
Pinus, Juniperus, and Quercus) is more common and abundant than wood from small trees
or shrubs (e.g., Atriplex, Cercocarpus). The
difference in representation is probably the byproduct of building technique as well as
preservation. That is, stouter trees make better
structural elements for posts, roof supports,
door lintels etc., and smaller trees/shrubs provide better closing materials; therefore, the
former would be used more than the latter and
consequently have a greater chance of being
recovered in the archaeological record. It is
presumed that stouter woods would also preserve better, given their greater mass, and when
burned would have a higher probability of not
being completely reduced to ash, unlike trees
or shrubs with less mass. Furthermore, the
gymnosperms (e.g., Juniperus and species of
Pinus) in general preserve better than dicots
(e.g., Cercocarpus, Populus), probably because

of their natural resin/creosote content (cf.
Wilshusen 1988a:675).
There is a fairly even representation of the
various woody taxa except for Pinaceae (cf.
Pseudotsuga menziesii) across all of the structures; Pinaceae was only recovered from Pitstructure 1, on Surface 1, but is probably from
the roof. The occurrence of Pinaceae wood
only in Pitstructure 1 may be an indication of
architectural design and cultural preference of
building materials. That is, maybe this wood
was preferred for pitstructure construction because of, for example, a longer spanning
length or better load-bearing capabilities (see
Lightfoot 1984; Wilshusen 1988b:599-613 for
discussions of pitstructure construction requirements).
The only evidence of consumable resources recovered during the 1990 excavations
at LA 3852 consists of five com cob fragments
found in Room 10 and Pitstructure 1. None
was complete enough to allow a row count and
the fragments are more like cupule segments
than actual cobs. No flotation samples were
analyzed from this site for the present project,
but two flotation samples from LA 3852 were
analyzed following the 1988 excavations
(Matthews 1989). One of the samples, collected
from the fill of Room 10, produced a single
fragment of Cucurbita (pumpkin) rind. Except
for wood charcoal, no other charred botanical
remains were recovered during the 1988 excavation procedures.
LA 60372 — Burnt Mesa Pueblo
Results of Analysis
Seven flotation samples and vegetal remains from a variety of proveniences were analyzed from LA 60372 (Tables 9.4 and 9.5).
The majority of flotation samples and vegetal
remains analyzed are associated with Area 1 of
the site, with a much smaller sample of materials analyzed from Area 2. The discrepancy in
representation is in part because during the
1990 field season more units were excavated in
Area 1 than Area 2, thus more materials were
retrieved from the former than the latter. Also,
macrobotanical analysis conducted in the past
for LA 60372 (Matthews 1990) emphasized
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Table 9.4. Vegetal Remains from Burnt Mesa Pueblo (LA 60372).
—

Taxon
Atrip lex
canescens
Cercocarpus
cf. r/ion-

p—>

C/l
ON

Dicotyledoneae
cf. Fraxinus
Gymnospermae
Juniperus
Phaseolus
vulgaris
Pinaceae
Pinus
P. edulis
P. ponderosa
Populus
Populusl
Salix
Quercus
Q. cf. gambe Hi
Q. cf. undulata
Rhus
trilobata
Yucca
Zea mays

Part
wood

NEQuad
Fill
FS 146

SEQuad
Strat 3
Level 1
FS 140

SEQuad
Strat 3
Level 2
FS 141

SEQuad
Strat 4
FS 142

wood

wood
cotyledon
wood
wood
wood
wood
wood
wood

Area

Strat 5
Wall&
Roof fall
FS 133

1

Ro o m 1 —

Wl/2
Strat 7
Level 2
FS 132

0.4g

wood
wood
wood

Wl/2
Strat 5
Below
Roof fall
FS 126

0.2g

0.9g*

4.4g*

17.2g*

1.4g+

3.8g

1.9g

0.9g

0.7g

0.3g
4.3g
0.5g
0.8g

2.3g
0.5g
0.7g

3.3g
1.4g

3.4g
3.4g

0.6g

l-2g

wood
wood

<0.1g

0.3g

1.6g

All remains are charred unless otherwise noted
* - noncharred g - gram(s) fg - ff agment(s)
+ partially charred

2.8g
0.2g

0.7g

<0.1g

0.4g
0.6g

2fg

3fg

0.2g

0.2g

wood
leaf
cob

Feat. 22
Wl/2
FS 627

<0.1g

1.2+

wood

NWQuad
FS 136

Surface 1
Feat. 22 Feat. 22
Pit
E 1/2
FS 149
FS 625

0.2g

l-2g
2.2g*

NEQuad
Feat. 20 SWQuad
2nd Feat. Strat 7
FS 134
FS 148

lfe

If*

2fg

0.2g

Table 9.4. Vegetal Remains from Burnt Mesa Pueblo (continued).
Area

I
Cfl

-J

I

Taxon
Atriplex
canescens
Cercocarpus
cf. montanus
Dicotyledoneae
cf. Fraxinus
Gymnospermae
Juniperus
Phaseolus
vulgaris
Pinaceae
Pinus
P. edulis
P. ponderosa
Populus
Populusl
Salix
Quercus
Q. cf. gambelii
Q. cf. undulaia
Rhus
trilobata
Yucca
Zea mays

Part
wood

— Room 1
NWQuad
Below
Below
Surface 1 Surface 1
FS 626
FS 630

—
SWQuad
Surface 2
FS 632

wood

— R o o m 10 —
S 1/2
Strat 1
Surface 1 Surface 2
Level 2
E 1/2
E 1/2
FS54
FS 187
FS 188

1 -

NWQuad
Fill
FS 399

0.2g

SWQuad
Strat 3
FS 394

— Room 1 1 —
E 1/2
E 1/2
E 1/2
Strat 2
Strat 2
Strat 4
Level 1
Level 1
Level 2
FS 378
FS 381
FS 379

0.2g

wood

0.5g

0.4g

O.lg

0.2g

l-2g

4.9g
0.5g
0.2g

0.6g

0.4g
1

0.6g

0.2g

0.4g

2.5g

0.6g

0.5g

0.2g

0.3g

0.6g

l.Og
llg*
0.9g

O.lg

0.7g+

0.6g

llg

0.7g
0.4g
1.9g

0.4g
0.9g

l.Og
0.7g

0.9g
l-5g

0.4g

0.5g
0.9g
1.6g

2.2g
2.3g

<0.1g

0.2g

O.lg
0.6g

wood
wood
seed

E 1/2
Strat 5
Level 1
FS 385

0.2g

wood
wood
wood
cotyledon
wood
wood
wood
wood
wood
wood

E 1/2
Strat 4
Level 3
FS 383

0.2g

0.3g

wood
leaf
cob

lfc
All remains are charred unless otherwise noted
* - noncharred g - gram(s) fg - ff agment(s)
+ partially charred

If*

2fg

2fp

lfg

Table 9.4. Vegetal Remains from Burnt Mesa Pueblo (continued).
— Area

Taxon
Atriplex
canescens
Cercocarpus
cf. montanus
Dicotyledoneae
cf. Fraxinus
Gymnospermae
Juniperus
Phaseolus
vulgaris
Pinaceae
Pinus
P. edulis
P. ponderosa
Populus
Pululusl
Salix
Quercus
Q. cf. gambelii
Q. cf. undulata
Rhus
trilobata
Yucca
Zea mays

Part
wood
wood

S 1/2
Strat 6
FS 571

— R
SWQuad
Surface 1
FS 574

o om 12 —
NWQuad SEQuad
Surface 1 Surface 1
FS 572
FS 600

SWQuad
Surface 3
FS 612

wood
cotyledon
wood
wood
wood
wood
wood
wood
wood
wood

Ro o m 1 8
N 1/2
N 1/2
Strat 1
Strat 2
FS 576
FS 577

Seg. 3
Strat 4
FS 578

— Pits tructuire 1
( K i v a) —
Seg. 3
Seg. 3
Strat 8
Strat 10 Strat 10
Strat 5
Strat 6
Level 8
Level 3
Level 2
FS 579
FS580
FS443
FS444
FS 445

2.2g

wood
wood
wood

1 —

O.lg*
2.3g

<0.1g

0.4g

0.5g

2.5g

<0.1g

1.8g+

2.2g*
2.8g
O.lg

0.2g
O.lg

3.3g

llg
1.8g

O.lg

4.9g

4.8g
13.2g

15.4g

2.7g
6.9g

1.5g

2.5g

<0.1g

1.3g
9.0g

O.lg

0.4g

seed

1.2g

wood

leaf
cob
3fg
Ifg
shank
All remains are charred unless otherwise noted
* - noncharred g - gram(s) fg - fragment(s)
+ partially charred

2fg

Ifg

3fg

Ifg

88 fg
3fg

12 fg

12 fg
5fg

Ifg
Ifg

Ifg

Table 9.4. Vegetal Remains from Burnt Mesa Pueblo (continued).
— Area

p—•
C/i

Taxon
Atriplex
canescens
Cercocarpus
cf. montanus
Dicotyledoneae
cf. Fraxinus
Gymnospermae
Juniperus
Phaseolus
vulgaris
Pinaceae
Pinus
P. edulis
P. ponderosa
Populus
Populusl
Salix
Quercus
Q. cf. gambe Hi
Q. cf. undulata
Rhus
trilobata
Yucca
Zea mays

Part
wood
wood

El/2
Strat 5
Level 2
FS 386

E 1/2
Strat 5
Level 3
FS 387

E 1/2
Strat 5
Level 4
FS 388

O.lg

0.3g

O.lg

— Room 1 1 —
E 1/2
Strat 5
Surf ace 1
Level 5
NEQuad SWQuad
FS 389
FS 651
FS 653
<0.1g

S u r f ii c e 2
NWQuad SWQuad
FS 657
FS 656

Below
Surface 2
FS 660

0.3g

<0.1g

wood
wood

O.lg

wood
cotyledon
wood
wood
wood
wood
wood
wood

1.3g

0.4g

4.6g
3.4g
0.2g

1.5g

1.6g

2.3g

l.Og

2.6g

0.6g

1.6g
3.9g
0.7g

2.3g
3.6g
0.4g

2.5g
3.0g
O.lg

0.5g
3.9g
0.5g

0.4g
0.5g

0.2g

0.6g
0.3g

seed

3.4g

l.Og

O.lg

l.Og

3.5g

0.5g

1.5g
0.5g
0.2g

O.lg
2.9g

0.6g

wood
leaf
cob

— Ro o m 1 2 —
N 1/2
N 1/2
Strat 2
Strat 5
S 1/2
S 1/2
Level 3
Strat 3
Strat 5
Level 2
FS 557
FS 563
FS 568
FS570
0.5g

<0.1g

wood

wood
wood

1 —

lfg
lfg
All remains are charred unless otherwise noted
* - noncharred g - gram(s) fg - fragment(s)
+ partially charred

lfg

3fg

lfg

lfg
lfg

3fg

0.3g+
0.9g

2.0g

0.4g
0.4g
0.9g

l.Og
1.5g

13g
1.5g

4.2g

Table 9.4. Vegetal Remains from Burnt Mesa Pueblo (continued).
— Area

1 —

— P i t s t r uct ur e 1

i—»

ON

o

Taxon
Atriplex
canescens
Cercocarpus
cf. montanus
Dicotyledoneae
cf. Fraxinus
Gymnospermae
Juniperus
Phaseolus
vulgaris
Pinaceae
Pinus
P. edulis
P. ponderosa
Populus
Populusl
Salix
Quercus
Q. cf. gambelii
Q. cf. undulata
Rhus
trilobata
Yucca
Zea mays

Part
wood

Strat 11
FS446

Strat 13
Roof fall
FS448

(Kiva)
Surface 1
Feat. 28
Seg. 2
Hearth
FS 583
FS 581
FS 584

Seg. 1
Strat 2
Level 6
FS 407

Strat 3
Level 4
FS 432

— Tren
Seg. 2
Strat 4
Strat 4
Level 2
Level 3
FS434
FS435

ch 1 Seg. 4
Below
Strat 2
Surface 2 Level 1
FS 473
FS 477

Seg. 5
Strat 4
Level 1
FS 487

Strat 4
Level 2
FS482

wood
wood

<0.1g

O.lg

wood
wood

0.3g+

0.8g

wood
cotyledon
wood
wood
wood
wood
wood
wood

3.8g
0.8g
l.Og
5.9g
4.0g

1.9g
5.8g
1.9g

<0.1g

1.8g
0.2g
1.7g

l.Og
<0.1g

wood
wood

O.lg

1.5g
12g

0.2g

0.4g
1.3g
0.3g

0.8g

<0.1g

0.3g

l-2g

0.5g

2.4g
1.4g

<0.1g

<0.1g

wood

All remains are charred unless otherwise noted
* - noncharred g - gram(s) fg - fragment(s)
+ partially charred

2fg

<0.1g
<0.1g

<0.1g

O.lg

16 fg

0.5g
0.2g

<0.1g

0.9g

seed

leaf
cob
cupule

<0.1g

8fg
7

Table 9.4. Vegetal Remains from LA 60372 (concluded).

Taxon
Atriplex canescens
Cercocarpus cf. montanus
Dicotyledoneae
cf. Fraxinus
Gymnospermae
Juniperus

Part
wood
wood
wood
wood
wood
wood

Phaseolus vulgaris
Pinaceae
Pinus
P. edulis
P. ponderosa

cotyledon
wood
wood
wood
wood

Populus
Populus/Salix
Quercus
Q. cf. gambelii
Q. cf. undulata
Rhus irilobata
Yucca
Zea mays

wood
wood
wood
wood
seed
wood
leaf
cob

— Area
Below
Surface 2
FS 335

2

Room

4 —

— S u :r f a c e 3 —
Feat. 19
Feat. 21
Ashpit
FS 338

0.3g

0.2g
5.0g+

0.8g
l.Og

0.3g
0.3g

2.4g
0.4g
1.9g+

0.5g
0.4g

analysis of macrobotanical remains from Area
2, due to a larger sample of proveniences excavated in this area. Therefore, an attempt was
made to select Area 1 proveniences as the priority sample in order to establish a more balanced data base for this site.
Flotation samples selected by the field
director for analysis were collected from
features or cultural strata in Rooms 1, 11, 12
and Pitstructure 1 in Area 1, and from Room 4
in Area 2. Vegetal remains analyzed were
recovered in Rooms 1, 10, 11, 12, 18, Pitstructure 1 and Trench 1 in Area 1, and from
various proveniences within Room 4, Area 2.
Remains were retrieved from structural fills,
roof fall strata, use surfaces and features.
Area 1
Vegetal remains analyzed from Room 1
were collected from structural fill, roof fall, an
indeterminate feature (Feature 20) located in
the structure fill, from Surfaces 1 and 2, a feature associated with Surface 1 and from fill
above Surface 2. A single flotation sample,
collected from Feature 22 associated with

Surface 1, was also analyzed. The majority of
proveniences are characterized by the excavators as containing either mixed postabandonment-cultural deposits, collapsed structural deposits or mixed postoccupation-cultural deposits. Very few proveniences exhibited welldefined cultural fills.
Strata above roof fall (Table 9.4, FS 140,
141, 146) contained a limited array of woody
remains that may be related to the general use
of the site or may be naturally occurring, postoccupational and even recently deposited debris. Eleven taxa of wood are related to proveniences that are associated with or beneath roof
fall. These taxa represent both gymnosperms
and dicots and indicate that a fairly diverse
range of woody taxa may have been exploited
for construction purposes. In addition to fragments of wood, a few com cob fragments were
also recovered from roof fall deposits. Feature
20, an indeterminate feature located in Stratum
6 of Room 1, contained an array of wood charcoal similar to that found in the roof fall deposits, and may, therefore, represent roof-fall
debris. The vegetal remains from Feature 20
therefore cannot provide information that
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Table 9.5. Macrobotanical Remains in Flotation Samples from Burnt Mesa Pueblo (LA 60372).

ON

Taxon
Amaranthus
Cercocarpus cf.
montanus
Chenopodium
cheno-am
Dicotyledoneae
Echinocerus
Euphorbia
Gramineae
Gymnospermae
Juniperus
Nicotiana cf. attenuata
Physalis
Pinaceae
Pinus
P. edulis
P. ponderosa
PopuluslSalix
Portulaca
Quercus
Rhus trilobata
Zea mays

Part
seed
wood
seed
seed
wood
seed
seed
seed
wood
wood
seed
seed
wood
wood
wood
wood
wood
seed
wood
wood
cupule
cob
kernel
glume

Room 1
Strat 2 L. 4
SWQuad
F. 18 BS 21 F. 22 BS29
1
5
0.2g
5*

7*
2

— Area 1 —
Room 11
R o o m 12
Upper-story
Hearth on
Strat 5 Roof
Hearth BS 24 Fall BS26
Roof BS 27

Pitstructure 1
Ashpit
F. 21 BS 30

Area 2
Room 4
Surface 3
F. 21 BS 28

0.3g
2*
6*
<0.1g

7*
2
<0.1g

3
<0.1g

1*
1*
1
0.2g
O.lg
2

4*

0.2g
4*

0.2g

0.2g

0.7g

<0.1g

1
0.8g
0.2g

0.2g
l.Og
O.lg

2
0.4g
7

All remains are charred unless otherwise noted
* - noncharred g - gram(s) fg - ffagment(s)

<0.1g
<0.1g
0.3g

0.5g
0.5g
1*

<0.1g
0.2g
11 fg
4fg
7
11 fg

0.4g
O.lg
1*
<0.1g

2

2fg

2
lfg

1

0.3g
0.4g
<0.1g
1
<0.1g
10 fg
3fg

<0.1g
<0.1g

would assist in interpretation of the feature.
Feature 22 is an unbumed pit associated
with Surface 1 of Room 1. The fill of the pit is
a mixed postoccupation-cultural deposit. Taxa
of charred wood from Feature 22 are similar to
those identified from the roof fall with the addition of Rhus trilobata. A few fragments of
this taxon were collected from field screens
and also from the flotation sample (Tables 9.4
and 9.5). Feature 22 is the only provenience
from which Rhus trilobata was identified
within the sample of proveniences analyzed
during the present project. A small amount of
this wood was recovered in 1989 from Room 2
(Matthews 1990). In addition to wood, charred
Amaranthus and cheno-am seeds as well as
com cob fragments, cupules, kernels and
glumes were identified. Based on the botanical
remains in Feature 22, the contents appear to
be a mixture of roof fall and perhaps other
botanical remains associated with the use of
Surface 1. Also, a few com cob fragments were
collected from Surface 1.
Below Surface 1 and on Surface 2 fragments of a variety of woody taxa were collected, with taxa representation similar to but
less diverse than the roof fall materials overlying Surface 1. Given the context, it is
assumed that the wood represents construction
debris or other trash related to an earlier use of
Room 1.
Vegetal remains from Room 10 were collected from structure fill, Surface 1 and Surface 2. Analysis of macrobotanical remains
from Room 10 was not as high a priority as
analysis of remains from other rooms because
of analysis conducted for Room 10 the previous year (Matthews 1990). Remains identified
from the three proveniences consist of a limited array of charred wood which may be
structural debris. Also, one bean (Phaseolus
vulgaris) cotyledon was recovered from Surface 1. This single cotyledon is the only evidence for this cultivar within the 1990 assemblage of analyzed remains. It was proposed
(Linse 1990:43), based on the 1989 excavations in Room 10, that the function of Room
10 may have changed from a habitation structure, during the use of Surface 2, to a storage
structure, during the use of Surface 1. The

macrobotanical remains do not support or refute the proposition. Although the presence of
the bean cotyledon on Surface 1, which was
devoid of processing facilities, could indicate
that the later use of the room was for storage,
the vagaries of depositional processes and the
presence of only one cotyledon precludes using the cotyledon as supporting evidence of
change in room function.
The majority of vegetal remains analyzed
from Room 11 are from strata of mixed wall
and roof fall deposits, with some remains collected in association with Surfaces 1 and 2. A
flotation sample (BS 27) from a probable collapsed second-story hearth, in the roof fall, was
analyzed as well (Table 9.5). Given the provenience of the vegetal remains collected above
Surface 1, it is assumed that the majority of the
wood represents structural materials. Twelve
taxa of wood are present, with Juniper us, Pinus
edulis and P. ponderosa the most frequently
and abundantly represented taxa. It should be
noted that the sparse occurrence of cf. Fraxinus wood in Stratum 5 (Level 2) is the only
evidence of this taxon in the assemblage analyzed from the 1990 excavations at LA
60372. In addition to the wood, fragments of
corn cobs are dispersed through the various
strata represented. The flotation sample from
the probable hearth contained four taxa of
woody plants, uncharred seeds of two types of
pioneer plants and a limited number of com
cupules, kernels and glumes. The occurrence
of various parts of com cobs in the roof fall
may indicate that hulled cobs or cob fragments
were part of the construction materials or, possibly, that cobs were being stored in the ceiling
of Room 11.
A few fragments of com cobs were collected from Surface 1 and below Surface 2.
Other vegetal remains identified in association
with Surfaces 1 and 2 are wood fragments
which may represent construction materials or
debris from some other use, such as fuel. Also,
a very small fragment of Yucca leaf was recovered from Surface 1. The fragment is so small
that it is impossible to tell if it was part of a
modified vegetal artifact, such as a sandal or
basket. It is quite likely that the fragment is
related to the roof fall debris, possibly evidence
of binding/lashing material.
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As with Room 11, the vegetal remains analyzed in association with Room 12 were recovered from wall and roof fall deposits and from
use surfaces. Also, two flotation samples collected from roof fall were analyzed. Six taxa of
wood were identified from strata above Surface
1 and seven taxa were identified on Surface 1.
It is assumed that the wood represents construction debris. In addition to the wood, some
com cob fragments were recovered from the
roof fall, Surface 1 and Surface 3. The flotation samples contained four taxa of wood, all
of which were also represented by vegetal remains, two charred cheno-am seeds, one
charred Physalis seed, two charred cupules and
a glume and various uncharred pioneer-type
seeds. Given the context of the charred seeds, it
is assumed that they were intermixed in the
roof fall and charred when the roof burned.
Excavation procedures in Room 18 were
limited to defining wall comers as a means of
assessing numbers of rooms within the roomblock. Vegetal remains were collected from
two strata in Room 18; Stratum 1 (FS 576) is a
postoccupation-cultural deposit and Stratum 2
(FS 577) is an indeterminate cultural deposit.
As can be seen in Table 9.4, a small variety of
woody taxa were identified from these stratum.
The taxa are similar to those found in structural deposits of other rooms, and therefore,
may represent construction materials. However,
Stratum 1 and 2 are above any defined roof
fall level, so it is quite possible that the vegetal
remains are not related to Room 18, but are
part of the ambient debris associated with the
general use of the site and secondarily deposited in the upper fill of Room 18.
Analyzed vegetal remains from Pitstructure
1, a kiva, were collected from various strata of
structure fill, the roof fall, Surface 1 and the
central hearth, Feature 28. One flotation sample, collected from structure fill, was also analyzed. The various strata from which vegetal
remains were retrieved consist of postabandonment, collapsed structural deposits, and
primary or secondary cultural deposits. Nine
taxa of woody plants were identified from
strata above Surface 1. Five of these were also
recovered from Surface 1. In addition, numerous (131) fragments of corn cobs were retrieved from the fill above Surface 1 and two
fragments were on Surface 1. It is assumed that

the wood, in part, may represent structural elements. However, because much of the fill
above the floor is secondary refuse, some of
this wood and probably most of the com cob
fragments are from other contexts, and not
directly associated with Pitstructure 1. Charred
botanical remains from the flotation sample
include seven taxa of wood which, with the
exception of Cercocarpus, were represented by
vegetal remains, three cheno-am seeds, one
Gramineae seed, a Portulaca seed and fragments of com cupules and cobs.
Vegetal remains from Feature 28, the central hearth, consist of fragments of four taxa of
wood. These taxa are also represented in overlying strata, and therefore, it cannot be determined—based on species representation by
itself—whether the wood represents fuel or is
secondarily deposited material unrelated to the
use of the feature. The presence of the wood in
a hearth, however, strongly suggests the
former.
Trench 1 in Area 1 was a 1-m-wide trench
excavated across portions of the plaza, within
subareas 2 and 3, to intercept and identify the
kiva (Pitstructure 1). Vegetal remains were
collected from deposits identified as wall fall,
redeposited structural fill, postabandonment fill
and one area of cultural refuse (FS 473). As
could be expected, the majority of vegetal remains from these strata are fragments of wood
with a limited occurrence of com cob fragments and cupules. Eleven taxa of wood were
identified, all of which are represented in one
or more of the structures excavated in Area 1.
Juniperus, Pinus edulis, and P. ponderosa are
the most frequently encountered taxa within
Trench 1, which is probably a reflection of the
relative ubiquity of these taxa within the other
excavated units in Area 1. The vegetal remains
in Trench 1 are basically redeposited debris
from other parts of Area 1 and represent taxa
of plants utilized during the general occupation of the area. It is assumed that the remains
represent structural materials, fuel resources
and, in the case of Zea mays remains, food.
Area 2
As previously mentioned, only a small
sample of macrobotanical remains from Area 2
was analyzed. Analyzed vegetal remains were
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collected from Room 4 (Table 9.4) and the
single flotation sample selected for analysis was
from Room 4 (Table 9.5).
Vegetal remains from Room 4 came from
below Surface 1 and from Features 19 (a vent
shaft) and 21 (an ash pit) associated with Surface 2. The flotation sample from Room 4 is
also from Feature 21. Remains from these
contexts consist of five taxa of charred wood
fragments. Four of these taxa, Juniperus, Pinus
edulis, P. ponderosa and Quercus, were represented by vegetal remains collected in 1989
in association with Floor 1 (Matthews 1990).
The species Q. gambelii was not specifically
noted in the 1989 assemblage from Room 4.
The vegetal remains are from cultural refuse, in
the case of Feature 21, or structural deposits.
Based on the provenience information, it is
assumed that the remains represent remnants of
both structural materials and fuel resources.
Summary, Burnt Mesa Pueblo
Vegetal remains collected during the 1990
excavations at LA 60372 consist primarily of
wood fragments with a limited representation
of corn and isolated occurrences of beans and
Yucca leaf. Vegetal remains analyzed were retrieved from six surface rooms, the kiva and an
exploratory trench. These remains were recovered from collapsed structural fills, postoccupation-cultural deposits, roof fall strata, use
surfaces within structures and from features.
The fact that well-defined, unmixed cultural
deposits containing vegetal remains were infrequently encountered inhibits the ability to directly relate the occurrence of vegetal remains
to the use of any particular provenience. It is
assumed, however, that vegetal remains recovered from collapsed structural deposits and
roof fall represent, at least in part, structural
debris. It is quite likely that ambient debris,
related to the occupation of the site but not
necessarily to a particular structure, may have
become intermixed with the structural remains
following abandonment of the structure/site.
Therefore, some of the wood charcoal represents fuel or wood used for other utilitarian
purposes.
Sixteen taxa of wood were identified.
Disregarding Room 18, because of the minimal
excavation conducted, Juniperus, Pinus edulis

and P. ponderosa were represented in every
structure analyzed. Pinaceae (cf. Pseudotsuga
menziesii) and Quercus wererepresentedin five
of the six structures. Atriplex canescens, cf.
Fraxinus and Rhus trilobata were infrequently
recovered, the former identified in two structures and the latter two identified from single
proveniences within one structure. As was not
the case at Casa del Rito, there is no apparent
difference in the representation of wood
between the surface structures and the kiva. In
general, wood from larger, stouter trees (e.g.,
Juniperus, Pinus edulis, P. ponderosa) is more
common and abundant than wood from small
trees or shrubs (e.g., Atriplex, Cercocarpus). As
was explained in the summary for Casa del
Rito, the difference in representation is probably the result of building technique as well as
preservation.
Evidence of consumable resources consists
of remains of cultigens and charred seeds of a
small array of pioneer and wild plants. Cultigens are represented by corn (Zea mays) and
beans (Phaseolus vulgaris), although evidence
of the latter cultivar is limited to a single cotyledon. Two other bean cotyledons were identified from the 1989 vegetal remains collected
(Matthews 1990). There were no Cucurbita
(pumpkin) remains within the macrobotanical
assemblage analyzed, nor has evidence of this
cultivar been identified within the macrobotanical assemblages analyzed from the 1988 and
1989 field seasons (Matthews 1989, 1990).
The minimal occurrence of these two classes of
cultivars, and cultigens in general at LA 60372,
is believed to be an inaccurate reflection of
their subsistence importance, given the assumption that the site occupants were agriculturists.
The dearth of Cucurbita and Phaseolus remains has been noted for other Pueblo IIIPueblo IV habitation sites on the Pajarito
Plateau and along the adjacent Rio Grande
(Biella 1979; Trierweiler 1990b). Prehistoric
preparation techniques, consumption practices
and poor preservation potential of these cultigens, especially for Cucurbita and Phaseolus,
are believed to undermine evidence of these resources in the general archaeological record
(Gasser 1982; Gasser and Adams 1981) and
within this particular macrobotanical assemblage.
Remains of corn were identified from
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Rooms 1, 11, 12, Pitstructure 1, and Trench 1.
As is evident from Table 9.4, cobs are the most
abundant representative of com, with 189 cob
fragments noted within the analyzed subsample
of vegetal remains and flotation samples. It
should be pointed out that numbers of fragments cannot be equated with numbers of
whole cobs because numerous fragments can
be produced by one cob. Remains of com
were recovered from a variety of fill assemblages within the above contexts, although 71%
(134) of the cob fragments were recovered
from the fill of Pitstructure 1 and of these, 66%
(88) were from Stratum 5.

Pueblo I periods, grading into a co-predominance with 8-rowed cobs during the late
Pueblo I-early Pueblo II period and a transition to the 10-rowed cob during the late
Pueblo H-Pueblo III times (Toll 1985). This is
not to say that 8-rowed or cobs with greater
than 10-rows did not occur during the Pueblo
III period and later, but that 10-rowed cobs
tend to dominate assemblages in the Anasazi
region during the later periods.
As can be seen in Table 9.6, the representation of cobs based on row count are not quite
what is expected for a Pueblo Ill/Late Coalition
period site. If the numbers of 8- and 10-rowed
cobs and the 12- and 14-rowed cobs are combined respectively, with the idea that the smaller or larger rowed varieties are more similar,
then the difference in total numbers is not so
great. Over half of the 10-rowed and 12-rowed
cobs collected in 1990 came from the fill of
Pitstructure 1. This tends to suggest that there
is a greater homogeneity in varieties of com
being cultivated by the occupants of LA 60372
than would have been anticipated.

One hundred and six of the fragments were
complete enough to allow a row count. Row
numbers represented in the collection include
6-rowed, 8-rowed, 10-rowed, 12-rowed and 14rowed (Table 9.6). A brief overview of the
significance of row count relative to the history
of com in the Southwest is warranted. During
the initial introduction of maize into the Southwest, an early type of flint com grown was a
12- or more rowed Chapolote variety. In late
Basketmaker III-Pueblo I period, a new race,
Maiz de Ocho, was integrated into the Southwest (Galinat et al. 1970). This 8-rowed com is
believed to have been a more productive,
easier-to-mill flour com, better adapted to
higher elevations and cooler temperatures. The
cross of Maiz de Ocho and Chapolote is
thought to have resulted in a productive 10rowed hybrid, often referred to as Pima-Papago (Cutler 1966; Doebly and Bohrer 1980)
that could reproduce as a flint, flour, or flintyflour com.

Evidence of pioneer and wild resources
(see Tables 9.2 and 9.5) is minimal, in part
because remains of such resources have to be
charred to be considered associated with the
occupation of the site. Charred seeds include
six Amaranthus, seven cheno-am, one Gramineae, two Nicotiana cf. attenuata, one Physalis, and three Portulaca. Most of these seeds
are from flotation samples collected from
structural fills. Five Amaranthus seeds and one
cheno-am seed came from a pit associated with
Surface 1 of Room 1. As previously discussed,
singular occurrences of seeds, such as the
Physalis or Gramineae seeds, may be due to
accidental inclusion in a cultural context.

The broad pattern in com cob morphology
seen in the Anasazi area is larger rowed cobs
occurring during the Basketmaker-early

Table 9.6. Com Cobs from LA 60372, by Row Count, by Year.
Row Count

1988

6
8
10
12
14
N/C

1
24

1989

1990

Total

4
12
6
1
80

4
17
29
47
9
83

4
21
41
54
10
187

N/C - row count not possible
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Charred seeds recovered from flotation
samples collected during the 1988 and 1989
field seasons (Matthews 1989, 1990) include
single occurrences of Amaranthus, Chenopodium, Portulaca, Rhus aromatica and 12
Gramineae florets. All of these taxa are documented in the ethnographic/ethnobotanical
literature as economic resources (cf. Elmore
1944; Robbins et al. 1916; Stevenson 1915;
Whiting 1939; Yanovsky 1936), with all but
Nicotiana noted as edible resources. Ethnographic accounts note Nicotiana as the most
important and widespread narcotic plant used
in North America (Safford 1917). As a cautionary note, however, only two seeds of this
plant were recovered and it is quite possible
that their presence is the result of accidental
inclusion. To date, 26 flotation samples have
been analyzed from Burnt Mesa Pueblo, and
based on the results from these samples, recovery is considered rather poor and evidence
of pioneer and wild resources is limited.
DISCUSSION
Most macrobotanical remains identified
from LA 3852 and LA 60372 are fragments of
charred wood. The various taxa of wood represented at each site indicate that a variety of
vegetation zones was exploited. The majority
of the taxa are now, and presumably were
during the occupation of the sites, available
within the immediate vicinity of the sites. Recovery of Populus and PopuluslSalix wood
indicates exploitation of riparian communities,
found at the bottom of Lummis and Frijoles
canyons or in some of the deeper side drainages. The location of agricultural fields have
not been identified. In many places on the
Pajarito, soil on the mesa tops tends to be
shallow and rocky while soil in the canyon
bottoms and side terraces is sandy and thicker,
suggesting that the drainages may have been
important for agriculture. However, Orcutt's
(1991) study concerning environmental variability and settlement changes on the Pajarito
tends to suggest that during the Coalition period, certain environmental factors induced the
population to settle and farm in the upper elevations. It is possible that if agricultural activities were more focused on the upper elevations,
within the pifion-juniper to ponderosa pine
vegetation zones, riparian and lowland plant

resources would be de-emphasized in a gathering strategy and therefore, have a limited
representation in the archaeobotanical record.
However, despite the lack of evidence
within the macrobotanical assemblage, it is assumed that these various vegetation zones were
exploited for more than wood resources.
Furthermore, it is presumed that vegetation
zones not represented by wood remains were
also included in the effective prehistoric
catchment area. Floristic studies conducted in
conjunction with the Cochiti Reservoir project
(Tiemey 1977, 1979) have identified a wide
variety of native edible plant resources in the
vicinity of the reservoir. Although Tiemey's
study area was contained within the Upper
Sonoran life zone, results of the study are, to a
large extent, applicable to the present project
area. In addition, research conducted on five
habitation sites located on the Pajarito Plateau
and the Caja del Rio Plateau (Trierweiler
1990b) indicate that the biomass of potentially
available pioneer and wild plant resources
would have made significant contributions to
the subsistence economy of the prehistoric
occupants of LA 3852 and LA 60372. In
short, many pioneer and wild resources were
probably available and some undoubtedly were
important constituents within the subsistence
economy.
Based on other studies (cf. Brandt 1991;
Matthews 1985), it is expected that the macrobotanical assemblage from sites presumably
occupied by subsistence agriculturists, would
consist of numerous remains of cultigens, a
fairly diverse and abundant representation of
pioneer plant resources and a less diverse and
abundant representation of wild plant resources. Pioneer plant remains are expected to
be more abundant than wild plant remains because they generally co-occur with cultigens as
a by-product of the mutualistic relationship
between agriculture and pioneer plant production and exploitation (Ford 1968, 1984;
Matthews 1985). Furthermore, pioneer plants
are prodigious producers of seeds, which
would increase their chances of being represented in the archaeological record. The expectation that wild plants would be less abundant in the assemblage is in part because of an
assumption that agricultural products would
decrease the importance of wild resources
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within the subsistence economy, at least as long
as cultivated resources were productive. Also,
preparation methods and consumption practices (e.g., fruits eaten raw) would limit the representation of wild plant resources in the archaeological record.
The macro botanical assemblages from LA
3852 and LA 60372 do not fulfill the above
mentioned expectations. There is a paucity of
nonwoody remains in the respective macrobotanical assemblages, with the exception of
Zea mays. In the case of LA 3852 however, the
lack of flotation samples being analyzed precludes recovery of small-scale remains such as
seeds of pioneer and many wild plants. There
is a noticeable paucity of Cucurbita and Phaseolus remains at both sites and also, remains of
high yield-high protein wild plants (e.g.,
Quercus acorns and P. edulis nuts). Furthermore, the assemblage from LA 60372 has a
very low representation of pioneer plant taxa
commonly associated with agricultural fields
(e.g., Amaranthus, Chenopodium, Descurainia)
that could be expected to be retrieved through
flotation samples. Limited recovery of nonwood plant remains was noted for Pueblo IIIPueblo IV sites excavated in the Cochiti Reservoir project (Biella 1979). Also, Archaic sites
excavated in the Baca Geothermal Anthropological Project (Donaldson and Struever
1981), located on the west side of the Jemez
Mountains, had limited recovery of nonwood
plant remains. However, it is possible that for
the latter project the low representation of plant
remains is a byproduct of the site type and
period. It has been found that macrobotanical
assemblages from Archaic sites in northwestern
New Mexico contain few remains and a low
diversity of taxa, especially compared to Anasazi and Navajo sites (Toll 1983). On the other
hand, flotation analysis conducted by Tnerweiler (1990b) on the five Pueblo Ill-Pueblo
IV habitation sites mentioned above was fairly
productive. The abundance and diversity of
remains noted in his study is partially the result
of 190 flotation samples contributing to the
macrobotanical assemblage.
Two factors are considered to be most responsible for the low representation of nonwoody remains in the macrobotanical assemblages from LA 3852 and LA 60372. The first
is preservation. Based on the results of the

1988-1989 analysis and the results of macrobotanical analysis conducted by other researchers in the area, with the exception of
Trierweiler, it is concluded that the preservation
potential of open-air sites on the Pajarito
Plateau and adjacent areas is low. An unsupported supposition is that the tuff-based soils
are abrasive and destructive to fragile botanical
remains. Donaldson and Struever (1981) cite
increased precipitation associated with higher
elevation, high vegetative biomass, slightly
acidic soil and high microbial activity which is
supported by the other factors as major elements affecting preservation of archaeobotanical remains within their project area. Some or
all of these factors probably also affect preservation at LA 3852 and LA 603372. Given
these problems, it is possible that the size of the
flotation samples collected during the Bandelier Archaeological Excavation Project is generally too small. Trierweiler (1990b) processed
and analyzed 1 gallon flotation samples and
that larger size may be a factor in the greater
return of small-scale remains in his study. The
average sample size collected in 1989 from LA
60372 was 850 ml to 1 /, with anything over 1 /
not processed. Sample size for the 1990 field
season was increased to between 1300-1900
ml. There were more small seed remains recovered from the 1990 samples, compared to
1989, and the greater recovery may be a factor
of increased sample size. However, so few
samples were analyzed it is difficult to determine if sample size or fortuitous sample location are responsible for the minimal increase
in seed representation. In addition to these
considerations, the inherent preservation potential of various plant parts, preparation techniques, consumption practices, disposal practices and sampling biases have undoubtedly
affected the composition of the macrobotanical
assemblage.

SUMMARY
Analysis of macrobotanical remains from
LA 3852 and LA 60372 has provided information concerning botanical resources exploited by the occupants of the two sites. The
list of potential resources has been expanded
for both sites, but does not provide much
information concerning consumable botanical
resources. One objective of this study was to
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investigate the differences or similarities in the
assemblages of the two sites. The present lack
of flotation data biases taxa representation in
favor of LA 60372. * If these data are ignored,
there appears to be little difference between the
two sites. Quantity and to some degree representation of taxa can be seen as the result of
the larger sample size analyzed for LA 60372
compared to LA 3852. The lack of Phaseolus
at LA 3852 is offset by the recovery of Cucurbita in 1988, which is not represented at LA
60372. Differences in the cultivars noted at
each site are considered a by-product of preservation, not some cultural factor. Based on the
macrobotanical assemblages, botanical resources exploited by the occupants of the two
sites were similar.

The utility of the macrobotanical assemblage compiled to date to address test implications generated by a model of population
aggregation (Kohler 1989a:6—10) is at present
somewhat limited. The macrobotanical assemblage does provide information on a narrow
range of potential resources, predominately
wood, and allows extrapolation of vegetation
zones utilized. However, the paucity of nonwood botanical remains obscures details of the
subsistence economy. Consequently, addressing test implications concerning changes in
resource use under a system of agricultural
intensification as a response to population
aggregation is difficult at this time (but see
chapter 10).

Editors' note: After this chapter was completed,
several flotation samples from LA 3852 were
processed and analyzed. They will be reported in
our fourth (and final) descriptive report.
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10
SUMMARY
Timothy A. Kohler
The 1990 excavations at Bandelier National
Monument, conducted as a WSU field school,
was the third and largest season in a sampling
program that began in Summer 1988 with very
small-scale excavations at Burnt Mesa Pueblo,
Casa del Rito, and two sites in Frijoles Canyon,
LA 60550 and a cavate (LA 50972). The present
volume is, in turn, the third and largest of the reports (Kohler, ed., 1989, 1990) describing those
excavations. The purpose of this series is to present basic, relatively uninterpreted information
on these excavations as quickly as possible.
The 1990 season completes the sample that
we will have available to inform us on the Coalition period (A.D. 1200-1325) at Bandelier. The
fourth and final season of excavation will be devoted to an Early Classic pueblo in Capulin
Canyon (LA 3840). This volume, therefore,
closes with a brief review of the Coalition period
as seen from our excavations over the last three
years.
Casa del Rito (LA 38521
Located south of Frijoles Canyon in pinonjuniper woodlands at an elevation of 1980 m,
Casa del Rito is an eight-room hamlet and associated semisubterranean kiva perched on the
summit of a narrow mesa above Lummis Canyon
(chapter 2, this volume). The only tree-ring date
obtained (A.D. 1085+vv from firewood in the
kiva) is probably at least a century older than the
occupation. An attempt to estimate the location
of the contemporary magnetic pole from the kiva
hearth failed. Pottery typology presently provides
the best basis to estimate the age of site. Specifically identified service wares consist primarily
of Kwahe'e B/w and Santa Fe B/w; most utility

sherds are indented corrugated and smeared-indented corrugated. The Santa Fe and Kwahe'e
sherds together suggest an occupation within the
period between A.D. 1175 (the approximate beginning date for Santa Fe) and A.D. 1250, the
approximate terminal date for Kwahe'e. Rare
sherds of Wiyo B/w and Socorro B/w are roughly
consistent with that time span. Before our final
report, we hope to have high-precision 14C dates
to corroborate this temporal placement.
Artifact densities throughout the site were
extremely low in comparison to the Late Coalition site of Burnt Mesa Pueblo. In the courtyard
and exterior midden, the largest artifact densities
were in the uppermost stratum, reflecting the deflated nature of the site. Deposits of sediments
were also quite shallow. Artifact densities within
rooms were generally less than one artifact per
10 /; densities within the kiva were slightly
larger. Trash was generally not thrown into the
rooms after they were abandoned; most artifacts
from room-fill proveniences were probably incorporated into mortar or roofing material, or
may have been left on the roof when the rooms
were abandoned. A relatively short occupation is
suggested.
Thefloorsof rooms were poorly preserved,
with few artifacts. A few groundstone tools were
left on the kiva floor. Most artifacts from floors
were either broken or were large, heavy slabs of
stone; apparently people took usable items with
them when they abandoned Casa del Rito. Heavy
and easily replaceable items, such as slabs of
welded tuff, were left at the site. They probably
also took the beams from the rooms and the kiva.
These patterns suggest an unhurried abandonment in which valuable or usable items were
taken to a nearby site.

In comparison with later Coalition deposits
in our sample, Casa del Rito contains relatively
high proportions of basalt in its chipped stone
collections, and relatively high proportions of
arrowheads among its chipped stone tools
(chapter 7). Most of the macrobotanical materials
analyzed to date represent wood used for fuel
and construction, and are dominated by pifion
and juniper, Zea mays cob fragments and Cucurbitarindhave also been recovered (chapter
9). Despite the excavation of a significant proportion of the site, the sample of faunal remains
from the site remains very small, containing 76
elements (of which only 15-cottontail, pocket
gopher, squirrel, and porcupine-have been
identified at least to genus) (chapter 8). Bone
fragments from unidentified small birds and
from small, medium, and large mammals are also
present
Burnt Mesa Pueblo (LA 60372)
Burnt Mesa Pueblo is located at 2150 m
(about 7000') on Burnt Mesa, just north of a
gradually steepening slope that gives way to the
sheer cliff forming the north side of Frijoles
Canyon. The site consists of two distinct areas: a
linear roomblock to the southeast known as Area
2, and a plaza pueblo to the northwest (Area 1).
Area 2
The roomblock in Area 2 consists of six
rooms that are relatively well defined from surface indications or from excavation (chapter 2).
These rooms are arranged in a "front" northsouth row of three rooms, oriented towards the
east, and a "back" row of three rooms. In general
the back rooms are as long from north to south as
the front rooms they adjoin, but are narrower in
the east-west dimensioa To the north of these
well-defined rooms are two other probable
rooms, arranged in the same pattern. Low wall
segments protruding to the east from some of the
front rooms possibly defined partially enclosed
work areas in front of the roomblock, and (barring contrary indications from future excavations) do not appear to have been complete
rooms. Casa del Rito also has eight rooms, arranged in a somewhat similar layout. At Burnt
Mesa Pueblo Area 2, the functional differentiation of front rooms (the two excavated both had
hearths and ash pits or deflector molds) from

Figure 10.1. Relative frequencies of the three major blackon-white ceramic types at the sites reported in this
volume (computed over the sum of these three
types at each site).

back rooms (the single excavated example having only an unbumed, unlined floor feature)
seemed clearer than at Casa del Rito. The masonry appeared to be better fitted, and the rooms
better preserved, at LA 60372 Area 2 than at
Casa del Rito, and the floors in the roomblock
were both better prepared and preserved. As at
Casa del Rito, LA 60372 contained a room in the
southeastern comer of the roomblock which may
have had some ceremonial functions. However,
the kiva at Casa del Rito is fully detached from
the roomblock, and is round, whereas the "comer
kiva" at LA 60372 Area 2 is incorporated into
the roomblock and is quadrilateral.
We infer that the main roomblock was built
in a single episode. The "absolute" chronological
determinations for Area 2 are three noncutting
tree-ring dates from the fill of Room 4 (A.D.
1193vv, 1204vv, and 1207++vv); an archaeomagnetic date of 1205-1240 for the Surface 2
(lower floor) hearth of Room 4; an archaeomagnetic determination of A.D. 1220-1290 for samples from the Surface 1 (upper floor) hearth of
Room 2; and a cutting date of A.D. 1250B for a
post in a deflector associated with the earlier
surface of Room 2. The A.D. 1250 date probably
marks the construction or early use of Room 2.
We currently place the occupation of the Area 2
roomblock within the A.D. 1230-1275 period.
This dating is congruent with the ceramic materials (Figure 10.1), which include relatively
fewer sherds of Kwahe'e B/w than at LA 3852,
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Table 10.1. Proportion of Vegetal and Bulk Soil (Flotation) Samplesfromthe 1988-1990 Seasons
Containing Exotic Cultigens.
n
%
Approx. Date
%
of samples
with maize
A.D.
with beans
Site.Area
= 1200
46
LA 3852
15
0
1230-1275
50
LA 60372.2
20
2
1270-1335
105
LA 60372.1
48
2
Note: based on datafromMatthews 1989, 1990, and chapter 9, this volume.
and relatively fewer sherds of Wiyo B/w than at
LA 60372 Area 1 (chapter 5). However, by this
comparison, Area 2 is much more similar to Area
1 than it is to LA 3852.
The relative ubiquity of cultigens in Area 2
(Table 10.1) is also intermediate in comparison
with the other two components, at least for
maize, the least sensitive of the exotic cultigens
to vagaries of preservation. Likewise, turkey —
apparently absent at LA 3852 — increases from
11% of the total number of identified specimens
in Area 2 to 40% of the identified specimens in
Area 1 of Burnt Mesa Pueblo (chapter 8). This
economic intensification was anticipated by our
original model for aggregation (Konler 1989a).
Area 1
We currently estimate that Area 1 was
occupied within the interval between about A.D.
1270 and 1335; however, see the discussion in

%
with squash
2
0
0

chapter 4 for the difficulties in determining the
date of abandonment especially. This estimate is
based on interpretation of the ceramic materials
in conjunction with a series of tree-ring and archaeomagnetic determinations shown in Table
10.2. There was a later, probably nonresidential
use of Area 1 that contributed many projectile
points (and probably other materials) to the upper
fills of some of trie excavated rooms.
Our current understanding of the relation of
households to the built space in Area 1 is that it
is likely that there were fewer than 20 habitation
rooms (most of them in the upper story) at trie
peak of occupation (possibly around A.D. 1300).
The ratio of habitation to storage rooms in Area 1
is on trie order of 1:2 or more, whereas a similar
ratio for Area 2 is on the order of 1:1 (as it is,
probably, for LA 3852).
Compared to LA 3852 and Area 2, Area 1
inhabitants used more Pedernal chert and less

Table 10.2. "Absolute" chronological evidence from Area 1, Burnt Mesa Pueblo.
General Provenience
exterior midden
Room 1
Room 1
Room 1
Room 1
plaza
Room 10
kiva
kiva

Specific Provenience
2 x 2 80S 74E, Strat 4 level 2
W 1/2, Strat 3 level 2
Segment 1 Strat 2
Segment 1 Strat 2
Segment 1 Strat 2
2 x 2 90S 88E, Strat 2 level 6
West 1/2
roof fall
roof fall

Species/sample number
Pseudotsuga menziesii
Pseudotsuga menziesii
Pseudotsuga menziesii
Pseudotsuga menziesii
Pseudotsuga menziesii
Pseudotsuga menziesii
Pinus ponderosa
Pinus ponderosa
Pinus edulis

kiva (archaeomagnetic)

hearth

WS701

a

Date (A.D.)
1189vv
1267vv
1268vv
1275vv
1275vv
1271vv
1272vv
1316B
1317B
1040-1075 a
1210-1250
1355-1380

Daniel Wolfman (letter report to Kohler, August, 1991) reports that the 95% oval of confidence around
this sample overlaps the Southwest Polar CurvefromA.D. 1040-1075 andfromA.D. 1210-1250. Wolfman also reports that the mid-A.D. 1300s portion of the archaeomagnetic curve is poorly calibrated, and
presents A.D. 1355-1380 as a possible placement, even though the sample does not quite overlap with the
current curve at that point
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Figure 10.2. Relative frequencies of the three major raw material types among the debitage at the sites reported
in this volume (computed over the sum of these
three types at each site).

basalt for their chipped stone tools (Figure 10.2).
On this score, however, Area 2 is more similar to
LA 3852 than it is to the adjacent Area 1 of
Burnt Mesa Pueblo. Root and Harro (chapter 7)
argue that the many unprepared and expedient
Pedernal cores present in Area 1 are best explained through procurement directly from Cerro
Pedernal. A decrease in tool size and an increase
in the proportion of broken and wom-out flaked
stone artifacts in Area 1 relative to Area 2 may
signal increased conservation of raw materials,
perhaps attributable to increasing population, aggregation, and territoriality on the Pajarito Plateau by the Late Coalition period. Crown, Orcutt,
and Kohler (1990), presenting available paleodemographic evidence for the Pajarito, conclude
that population levels peaked during the Late
Coalition.
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Appendix
APPLICATION OF STYLISTIC CODES FOR
PAJARITO BLACK-ON-WHITE CERAMICS
Michele Gray
For each black-on-white sherd the following information is recorded:
SHERD NUMBER:
Each Black-on-white sherd is assigned a unique three-part number. The first three digits are the FS
number. The next two digits refer to the lot number within the FS. The final three digits refer to a
specific sherd within the lot.
TRADITIONAL TYPE:
These codes are the same as employed for the traditional type coding and are included to facilitate
comparisons of similar designs between types.
20
21
22
23
24
25
26
27
29
30
68

Kwahe'eB/w
Socorro B/w
Santa Fe B/w
Santa Fe B/w with Wiyo-like paste
WiyoB/w
GalisteoB/w
Biscuit A
Biscuit B
PII/PinM/w
PIII/PIVC/w
Santa Fe Basket Impressed

FORM:
This field is also derived from the traditional type coding system and is included to discriminate
between different functional classes of vessels, specifically bowls and jar. Other forms, e.g.,
handles, miniatures, and so on, are included in the "other" category.
1
2
3

jar
bowl
other

LOCATION OF SHERD ON VESSEL:
1
2
3
4

rim
body
base
indeterminate

RIM DATA (recorded for rim sherds only)
The ethnographic literature describes how different rules govern the placing of design elements on
different parts of vessels (see Bunzel 1929; Wycoff 1985). At the very least, the distinction
between lines decorating the rim area and lines used in designs decorating the body of the vessel
should be preserved in the coding system. Therefore, in addition to coding for how the rim itself is
shaped and decorated, the number of lines, if any, direcdy below the rim is counted, excluding the
line which defines the design field on the body. The top rim line and the bottom rim line visible
are measured to the nearest 1 mm, and the distance from the edge of the rim to the top of the first
line is measured, as is the distance from the edge of the rim to the top of the design field, i.e., the
top of the line defining the design field. These measurements are taken in order to record variation
in what the potter considered the rim area. Interestingly, McKenna and Miles (1989) state that one
of the distinguishing features between Santa Fe and Wiyo is that Santa Fe designs typically start
direcdy below the rim, while Wiyo designs are separated from the rim by one or more banding
lines, here referred to as rim lines. If this is borne out by the stylistic analysis, it would point to a
change in how potters perceived the rim area relative to the rest of the vessel. In the preliminary
sample of sherds coded thus far, it was noted that, with one exception, if multiple rim lines
occurred, they are either all of the same thickness, or the top line, only, is thicker.
SHAPE:
1 rounded
2 flat or squared
3 flared
4 grooved below rim, rounded
5 grooved below rim, other
9 indeterminate
DECORATION:
1
2
3
4
5
9

plain
dotted
ticked
painted solid
other
indeterminate

SLIP:
One of the more difficult determinations to make regarding Santa Fe B/w is whether or not a slip
has been used, especially if the slip is the same grey-blue color as the paste. Unlike the traditional
type analysis, however, this stylistic analysis attempts to identify not so much the technique used,
but rather to approximate how the finished vessel looked compared to other vessels. Therefore, for
the stylistic analysis a vessel is considered slipped only if, under 30x magnification, the slip can
be seen as a distinctly white layer compared to the paste, either at the rim or at a fresh break. If one
can distinguish only a very thin grayish layer, the sherd is coded as being washed or floated since it
was not felt that we could distinguish slipping from the results of polishing, washing or floating.
0
1
2
3
4
5
6
7
8
9

unslipped
slip on the interior
slip on the exterior
slip on both surfaces
micaceous slip
washed or floated interior
washed or floated exterior
both surfaces washed or floated
slip on interior/ washed or floated exterior
indeterminate because surface is missing

i
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POLISHING:
Even though any attempt to record the degree of polishing is primarily subjective, it was
important to attempt to code for this feature for several reasons. First, potters from San Ildefonso
and Santa Clara, as well asfromJemez Pueblo, pointed out to me that polished vessels are priced
considerably higher than unpolished ones because of the labor invested. Wycoff has noted a similar
difference in value among different types of Hopi potteryfromFirst and Third Mesas (1985:71-80).
Second, the degree of polishing is one of the primary criteria for distinguishing Santa Fe from
Wiyo. Santa Fe is supposed to be either unpolished or only superficially polished, while Wiyo is
supposed to exhibit such a high degree of polishing that the surface is described as slippery or
greasy. In the samplefromBurnt Mesa Pueblo, however, there were numerous polished sherds
which had to be classed as either classic Santa Fe or Santa Fe with Wiyo-like characteristics (a.k.a.
Santa Fe transitional) based on paste texture, color, hardness, and temper. Clearly the relationship
between degree of polishing and traditional type designation is quite variable, at least at Burnt
Mesa, and therefore, the decision was made to attempt to record degree of polishing as a unique
attribute rather than as a function of type. It is hoped that by coding for this attribute, especially in
relationship to Santa Fe slipped vs. unslipped sherds, we may be able to distinguish designs or, at
least design elements, which were considered "more valuable" because mey are correlated with more
labor intensive vessels. Degree of polishing is recorded as two separate variables, one for the
interior and one for the exterior surface.
0
1
2
3
9

no polishing visible
some polishing strokes visible, inconsistent over sherd
polished
very highly polished (surface glossy, slippery)
surface missing

FIELD OF DESIGN:
Some types are, by definition, painted on either one surface or both surface, e.g., Biscuit A as
distinct from Biscuit B. Typically, Santa Fe bowlsfromBurnt Mesa were painted on the inside
only. However, enough vessels appear to have been decorated on both surfaces to suggest that
perhaps this variation is meaningful and should be recorded.
1
2
3
4

inside only
outside only
both surface decorated
inside painted, outside maybe painted, too irregular or wom to be certain

DESIGN COMPOSITION:
Design composition refers to how the primary design attributes were rendered by the potter,
specifically, whether elements werefilledin (solid) or were hatched. Given the hierarchical nature
of a design attribute analysis system (see Plog 1980), it is assumed that the decision to use solid
elements, hatched elements, or a combination thereof, would be made after the potter had decided
which elements to use in the design. In applying the coding system, however, one's ability to
identify primary design elements depends on the size and shape of the sherd relative to that of the
design. Frequently the only information that can be gleaned is whether the potter used hatched or
solid elements.
1
2
3
4
5
6
9

lines only
solid designs
hatched designs
both solid and hatched designs
checkerboard (must be over entire sherd, except at rim, if combined with other types of design
composition, then it is coded as secondary checkerboarding)
multiple (not used)
indeterminate, not enough visible
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HATCH TYPE (coded only if hatching is present):
0
1
2
3
4
5

none
straight lines
wavy or zig-zag lines
straight lines that alternate direction
cross hatching
multiple type

LINES
I decided to include a category for recording the presence of lines only in order to record such
information as line thickness when the type of lines (e.g., hatching lines) cannot be determined. It
should be noted that an arbitrary distinction is made in defining lines, specifically, an element is
coded as a line if it is a parallel-sided solid element less than 1 cm in width with at least one end
missing, i.e., the sherd broke mid-line. If such a element is more than 1 cm in thickness then it is
considered a solid element, unless it occurs as a band directly beneath the rim.
Variation in lines is recorded in several ways. First the thickness of lines, particularly hatching
lines, is measured. In other regions of the Southwest the thickness of hatching lines has been
shown to be temporally sensitive (Plog and Hantman 1986). In addition, Wycoff (1985) has
demonstrated that line thickness in general may actually be a function of aesthetics, reflecting
differences in world view or culture. Finally, for some sherds, the only stylistic information
visible may be just lines, and it seemed as though some system was needed to record as much
information as possible, even if it is only line thickness.
Our coding system identifies four types of lines: hatching lines, framing lines (lines which outline
a hatched element), lines defining or outlining afieldin which a design is painted, and primary
lines which form some larger design. Each type of line is measured to the nearest 0.5 mm. In the
case of hatching lines where line thickness varies somewhat, three lines are measured and the
median is recorded. Finally, the number of hatching lines or primary lines per 2 cm is recorded.
For primary lines two other characteristics are coded. Thefirstattempts to distinguish probable
hatching lines from lines which are probably not hatching lines. In order for a set of lines to be
considered hatching, a framing line and at least three hatching lines have to be visible. For sherds
which do not meet this criterion but have multiple parallel lines on them the following codes were
applied.
rlUMBER OF PRIMARY LINES:
1
2
3
4
5

single line
parallel lines, more than 4 lines or sherd isn't large enough to determine if more than 4 lines
were present (i.e., less than 4 lines visible but sherd shape is such that it is not possible to
tell if there may have been more than 4 lines. Probably a case of hatching.)
parallel lines, 4 or fewer in design. Not hatching.
multiple lines, not parallel
parallel lines which are probably unrelated in the design because of varying thickness

TYPE OF PRIMARY LINES:
1
2
3
4
5
6

straight
wavy or zig-zag
bent 90 degrees or more
bent less than 90 degrees
intersecting lines (as distinct from hatching)
multiple types
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PRIMARY DESIGN ELEMENTS
Thisfieldwas developed to account for the fact that in some instances more than one type of
primary design element may appear on a sherd, e.g., a triangle and a stepped element. The code
allows the main variations on the basic element to be identified; however, if there is not enough of
the element on the sherd to confidently assign it to a particular type, then a code of 4 may be used
for each of the major element types.
TRIANGULAR ELEMENTS:
A triangular element is defined as any element with an angle of less than 90 degrees. The
variations in the use of the triangular elements coded for are:
1
2
3
4

discrete triangles
overlapping, touching, or row of triangles
nested triangles
triangular design (overall structure or type cannot be determined because not enough visible on
sherd, angles less than 90 degrees)

STEPPED ELEMENTS:
A stepped element is defined as a element with angles of 90 and 270 degrees. This type includes
terrace elements as well as elements which appear to be variations of terraces. The variations in the
use of the stepped elements coded for are:
1
2
3
4
5
6

terraces
whole steps
half steps
stepped design (overall structure or type cannot be determined because not enough visible on
sherd, angles of 90 and 270 degrees)
terrace element with triangle in corner or half steps over a triangle (probably a symbolic motif
rather than an element)
multiple types

RECTILINEAR ELEMENTS:
A rectilinear element is defined as any parallel-sided solid element more than 1 cm in width, or any
parallel-sided hatched element. The variations in the use of the rectilinear elements coded for are:
1
2
3
4

single rectilinear element
multiple, parallel rectilinear elements
rectilinear design composed of lines only
rectilinear design (overall structure or type cannot be determined because not enough visible on
sherd, angles of 90 degrees)

CURVILINEAR ELEMENTS:
Curvilinear elements specifically refer to elements which were painted on the body of the vessel or
within a bowl, rather than bands which may divide the rim from the body or the body from the
base. The variations in the use of the curvilinear elements coded for are:
1
2
3
4

circles,ringelements
semicircles
annular bands (usually decorating the center of a bowl
curvilinear designs (overall structure or type cannot be determined because not enough visible
on sherd)
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FIGURES:
Representational figures refer to elements which were likely to have had symbolic content and were
more likely to have been motifs, not elements:
1
2
3
4

anthropomorphic figures
zoomorphic figures
both anthropomorphs and zoomorphs
other

IbTDETERMLNATE:
The indeterminate category was included to account for those cases where what was visible on the
sherd could not be assigned to any of the above categories, even with the very general code of 4.
1
2
3

not enough of design visible on sherd to identify design elements
surface is too badly worn to identify design elements
not included above (copy design and describe in comments section)

SECONDARY DESIGN ELEMENTS
The field of secondary design elements includes two subvanables. The first, "Type," refers to major
types of elements which are almost exclusively used as secondary modifications of primary design
elements. Triangles in this category are very small discrete triangles appended to some primary
design element

SECONDARY ELEMENT TYPE:
1 dots, unappended
2 dots, appended
3 ticks, unappended
4 ticks, appended
5 flags, unappended
6 flags, appended
7 triangles, appended
8 multiple, appended
9 multiple, appended and unappended
PRIMARY DESIGN ELEMENT MODIFIERS:
The other variation is the use of elements—typically identified as primary design elements—as
modifiers to other primary design elements. In the ceramics of Burnt Mesa Pueblo, at least, this
modification appears to take the form of using one design element inside of another, usually in the
corner of the larger primary design element While the effect is not exactly that of figure-ground
reversal, it does imply a particular conception held by the prehistoric potters of their design fields.
For a discussion of the possible significance of such conceptualizations see Wycoff (1985:91—
113).
1
2
3
4
5
6
7
8

triangles in comers of primary design elements
terraces in comers of primary design elements
steps in comers of primary design elements
rectangles in comers of primary design elements
curvilinear in comers of primary design elements
checkerboard with primary design elements
triangles with other design elements
multiple design elements
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