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PREFACE
In this monograph we report excavations at
LA 3840, a transitional Early/Middle Classic
period site in Capulin Canyon, Bandelier National Monument. Three additional chapters
and an appendix not directly concerned with
these excavations serve to put them into a larger frame. The work at LA 3840 was the last of
four seasons of Bandelier excavations, and coincided with the last of five seasons of survey
work in Bandelier conducted by the Southwest
Regional Office of the National Park Service
(NPS). The survey and excavations operated
under a common research design. Excavations
were guided by a cooperative agreement (#CA
7029-0-0003) between NPS and Washington
State University (WSU), and were carried out
under ARPA permit 91-BAND-l.
Relatively long-term research such as this
would be impossible without the sustained interest of several granting agencies. The Friends
of Bandelier, the Southwest Parks and Monuments Association, the L. J. and Mary C.
Skaggs Foundation (through the Southwest
Parks and Monuments Association), and the
Wenner-Gren Foundation for Anthropological
Research (Grant 5051R) all assisted with the
1991 excavations and the subsequent analyses
reported here. Our deepest thanks to all.
Field Director for the 1991 season was
Angela Linse (doctoral candidate at the University of Washington). Matthew Root (Research Associate at the Center for Northwest
Anthropology, WSU) oversaw the analysis of
stone tools in the laboratory, with assistance
from Douglas Harro, M.A. candidate at WSU.
Michele Gray (then a graduate student at the
University of Virginia) conducted the laboratory analysis of ceramic materials. Nick Trierweiler and Meredith Matthews continued to
collaborate for the analysis and reporting of
floral and fauna! materials. In the field lab,

data entry and supervision of lab flow were
undertaken by Jennifer Alevy, who also assisted in fieldwork as time permitted. Back in
Pullman, Jean Schoppe once again undertook
various important tasks, especially data entry
and data editing. Drafting, line drawings, and
artifact photography in this volume are by
Sarah Moore of Illustration Services in Pullman, Washington.
Over this past year, as in the first three
years of this project, we have continued to
benefit from the interest of the Park Service in
this work. Robert Powers and Janet Orcutt of
the NPS Southwest Regional Office's Bandelier
Survey Project have been close collaborators
and sympathetic colleagues. Others in the Regional Office staff who provided assistance
were John Cook (Regional Director), Richard
Smith (Associate Regional Director, Resources), Ron Ice (Regional Archeologist),
Larry Nordby, and Virginia Salazar. Within
Bandelier National Monument, the support and
assistance of Roy Weaver (Superintendent), Bill
Sweetland (Park Archeologist), Craig Allen,
John Lissoway, Jim Marmon, and Gary Roybal
have been indispensable. The Monument once
again provided us with trailer space at Ponderosa campground and with a laboratory in
the White Rock housing area. Dan Wolfman of
the Museum of New Mexico's Office of Archaeological Studies provided archaeomagnetic determinations from samples collected by
Peter McKenna, using funding provided by the
Southwest Regional Office of the National Park
Service. The Southwest Regional Office also
provided us with helicopter support to establish
and disassemble our rather remote camp at LA
3840; and pack train support for provisioning
it. Thank you.
The small crew for this short season (Figure P.l) was inadequately recompensed for

Figure P.l. Field and laboratory crew for the 1991 season, front to back, left to right: Tim Kohler and Angela
Linse; Amy Keil, Jennifer Alevy, Michele Gray, Rebecca McKim, and Claudia Vergnani-Vaupel; Mike
Hayton and Doug Harro. Dave Albaugh, Paul Blomgren, and Matt Root were also present for all or a
portion of the season.
their labors, and I'd like to thank them all:
David Albaugh, Paul Blomgren, Michael Hayton, Amy Keil, Rebecca McKim, and Claudia
Vergnani-Vaupel. With the exception of
Claudia, all were returning students from WSU
fieldschools at Bandelier in 1989 or 1990;
Blomgren and McKim are now writing master's theses on aspects of Bandelier prehistory.
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 Jim
Marmon, Lab Curator. For assistance in these
areas we thank Bob Alexander, Joan and
George Bjarke, Sue Carpenter, Marjorie Denton, Natalie Frigo, Barney Forscher, Bill, Evalee, and Robert Hall, Wally Harbin, and Elizabeth Mendoza. Robin Griffin and Bob and
Evalee Hall continued to work with the collec-
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tions long after the completion of the fieldwork to sort out problems and prepare the
collections for permanent curation at Bandelier
National Monument. They deserve a special
thanks for the tremendous responsibility they
took on in completing those tasks.
Tim Seaman and the staff of the Archaeological Records Management System of the
Office of Historic Preservation, Museum of
New Mexico, supplied site information used in
chapter 1, as did Jan Orcutt of NPS.
With respect to the report on Pajarito maize
in chapter 8, Preucel and Barker thank Tim
Kohler, Meredith Matthews, Wilma Wetterstrom, and Karen Adams for their comments
on earlier drafts. James N. Hill, Director of the
Pajarito Archaeological Research Project
(PARP), loaned the PARP corncobs and Gary
Roybal, Curator of Archeology for the Band-

elier National Monument, loaned the Bandelier
material analyzed in this chapter.
For assistance with chapter 9 Huber and
Kohler thank Peter J. Mehringer, Jr., for use of
the Palynology Laboratory of the Department
of Anthropology, Washington State University,
during extraction and analysis of the Burnt
Mesa Pueblo kiva pollen samples. His knowledge and advice were extremely helpful. Also,
we would like to thank those at the Southwest
Regional Office of the National Park Service,
and Bill Sweetland of Bandelier National Monument who, along with the Friends of Bandelier, arranged for funding of the pollen analysis.

John M. Barker, Department of Medecine, University of South Florida, Tampa,
FL 33620;
Douglas Harro, Edgar Huber, Timothy
Kohler, and Matthew Root: Department
of Anthropology, Washington State
University, Pullman, WA 99164-4910;
Angela Linse, Department of Anthropology, DH-05, University of Washington, Seattle, W A 98195;
Meredith Matthews, San Juan College
CRM Program, 4601 College Blvd.,
Farmington, NM 87110;

My own final work on this volume has
taken place while on professional leave in
Santa Fe. I thank the Graduate School and the
Department of Anthropology, WSU, for their
support of my leave, and the Santa Fe Institute
for providing a congenial, stimulating environment for me during this academic year.

Janet D. Orcutt, Branch of Cultural
Research, National Park Service, P.O.
Box 728, Santa Fe, NM 87504;

Correspondence with authors should be
directed as follows:

Nicholas Trierweiler, 1106 Redbird Dr.,
Cedar Park, TX 78613.

Robert Preucel, Department of Anthropology, Peabody Museum, Harvard
University, Cambridge, MA 02138; and

— T. Kohler
May 1993
Santa Fe Institute, Santa Fe
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1
SHOHAKKA PUEBLO (LA 3840) AND THE
EARLY CLASSIC PERIOD IN THE
NORTHERN RIO GRANDE
Timothy A. Kohler
Most of the chapters in this volume deal with
the descriptive archaeology of site LA 3840 in
Capulin Canyon of Bandelier National Monument (Figure 1.1). We have come to refer to this
site by the Keres name Shohakka, orpifion jay,
which Bandelier noted as particularly abundant
on the mesa immediately to the north:
It requires several hours of steady walking to
reach the upper end of the Potrero de las Vacas [from the Rio Grande]. The trail leads
through forests, in which edible Piflons abound, and in autumn, when the little nuts
ripen . . . these trees are . . . beset by flocks
of Picocorvus columbinus (called Pifionero
in Spanish and Sho-hak-ka in Queres), a
handsome bird, which ruthlessly plunders the
nut-bearing pines, uttering discordant shrieks
and piercing cries. The forest of the Potrero
de las Vacas is therefore not so silent and
solemn as other wooded areas in that region
(Bandelier 1892:150).
Bandelier did not note LA 3840 although he
did remark on ruins farther down Capulin
Canyon, at and near the overhang now called
Painted Cave. Had he visited Shokakka, he
would certainly have noted the presence of
glazed pottery, which he also on occasion
referred to as "glossy" or "varnished" (Lange et
al., eds., 1975:454) as well as some black-onwhite pottery, which on numerous occasions he
identified as "more ancient." Moreover, it was
generally established by the early twentieth
century that the large villages, termed "defensive
community houses" by Hewett, postdated the
epoch of "small houses dispersed over the
[Pajarito] plateau" (Hewett 1909:335).

In both its pottery and its size (survey estimated 90 surface rooms, and there are three
obvious kiva depressions) Shohakka Pueblo
would have appeared to both Bandelier and
Hewett to be transitional between the ancient
dispersed small houses and the larger, late communities. Following usage standardized by Wendorf and Reed (1955), we refer LA 3840 to the
early portions of the Rio Grande Classic Period.
The predominant Classic Period characteristic
exhibited by this site is its red-slipped, glazed
pottery. Rectangular kivas, 3/4-grooved axes,
vertical occipital cranial deformation, and extended irihumations—other hallmarks of the
Northern Rio Grande Classic according to Wendorf and Reed—are either absent (in the case of
the kivas and the axes) or unknown for this site.

BRIEF REGIONAL OVERVffiW
Of the specifically identified glaze wares at
LA 3840, those in the Glaze A group are the
most common, followed by the types in the
Glaze B group. Table 1.1 presents data from
Santa Fe, Los Alamos, and Sandoval counties on
sites coded as having a Glaze A phase designation in the ARMS database as of April 1993
(many more sites have period designations of
PIV and may have important contemporaneous
occupations that could not be recovered from the
computerized information on the site forms).
Other large settlements in the nearby region with
known important occupations in this period include Pindi Pueblo and the Agua Fria (Schoolhouse) sites on the outskirts of Sante Fe (Stubbs
and Stallings 1953; Ahlstrom 1989); Upper

Figure 1.1. Map of Bandelier National Monument and adjacent portions of the Northern Rio Grande Region.
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Table 1.1. Major Glaze A Settlements in the Three-County Area Surrounding Bandelier National
Monument.
LA
#

Name/Other Number
5 Los Aguajes/PARP 031
130 Pejunkwa/Polica
149
189 Kiabakwa/Guacamaya Ruin
240 Tonque

251
303
355
398
403
478
481
484
3137
6869
12534
21261
29821
29824
29849
3X928

Arrowhead Ruin
San Juan Mesa Ruin
PARP613
Wabakwa
Amoxiumqua
Tamita/"Old" San Felipe
Wheeler Site
PARP319
PARP712
PARP715
PARP804
Pueblo Tuerto

District
Plazas Kivas
Santa Fe/Caja del Rio
1
1
Jemez
1
5
Santa Fe
Jemez
3
1
Galisteo Basin/
1
Middle Rio Grande
Pecos
1
Jemez
5
6
Pajarito
Jemez
4
2
Jemez
2
2
4
Jemez
1?
Jemez
4
>8
Jemez
>X
5
Middle Rio Grande
Galisteo
1
1
Jemez
2
Pajarito
Pajarito
Pajarito
Pajarito
Middle Rio Grande
1

Site Size (where
Rooms known) in m 2
166
> 10,000
1,300
> 10,000
1,000-4,999
400
5,000-10,000
> 10,000
1,100
300
450
75
1,400

50

1,000-4,999
1,000-4,999
> 10,000
> 10,000
> 10,000
> 10,000
1,000-4,999
> 10,000
> 10,000
1,000-4,999
1,000-4,999
> 10,000
1,000-4,999
> 10,000

Arroyo Hondo (LA 76; Dickson 1980), one mile
upstream from the well-known Arroyo Hondo;
LA 7 (La Bajada Village; Herhahn 1993) at the
base of La Bajada on the floodplain of the Santa
Fe River, LA 174 (Trierweiler 1987:73-75), a
300-room pueblo with one plaza and at least
three kivas on the Caja del Rio, directly across
the Rio Grande from the mouth of Frijoles Canyon; and LA 5137, with one large plaza and one
kiva, also on the Caja del Rio (Trierweiler
1987:71-73). For these last two sites, Trieweiler
(1987:268) has demonstrated high reliance on
agriculture, and on ambush hunting of large
ungulates (especially mule deer). In comparison
with earlier Coalition sites, there were marked
increases in the importance of communal drives
(focusing on lagomorphs—rabbits and hares) and
turkey domestication in these Early Classic sites.

also notes the presence of ceramic/lithic scatters,
middens,fieldhouses, masonry and adobe
roomblocks, rock alignments, water control
devices, water catchments, garden plots, stone
circles, rockshelters, petroglyphs, and cavate
rooms with a specific Glaze A phase designation.
Herhan (1993) documents extensive arrays of
cobble piles and grid patterns along the edge of
La Bajada Mesa and along drainages south of
Santa Fe; they appear to date in large part to the
Early Classic and attest to a growing concern
with water management, or water harvesting,
within the general context of dry farming. In her
sample from the Pajarito Plateau outside of
Bandelier, Orcutt (1991) found the field-house
strategy to be best-developed (i.e., contributing
the highest site weight when corrected for period
length) during the Early Classic.

The relatively large habitations listed in
Table 1.1 attest to the large population increases
and aggregation in the Jemez District during the
Early Classic; the contemporaneous population
increase and aggregation in the Galisteo Basin is
almost missed in the northern portions of the
Galisteo included within this search. The site file

Of the sites in Table 1.1, only LA 355 has an
immediately earlier component. At least for the
relatively large class of settlements tabulated,
then, there is considerable discontinuity in location at the beginning of Glaze A times. Cordell
(1979:58) has also noted that this period may be
"characterized by considerable locational shifts

in population", a proposition that we will evaluate for the Bandelier case below. For the
Pajarito Plateau in general, Orcutt (1991:326)
found that only 3% of the habitation site-weight
index for the Early Classic was comprised of
settlements also occupied in an earlier period.
In neighboring portions of the northern Rio
Grande region, the most recent excavations in a
large Early Classic site have been at Arroyo
Hondo, about five miles south of Santa Fe. The
major occupation here (Component 1, A.D.
1300-1370, with a total population of perhaps
1,000) spans most of the Early Classic. Component 2 (1370-1425, contemporary with Shohakka
Pueblo) was a much smaller occupation "constructed over the ruins of the earlier town" (Lang
and Harris 1984:5). Much of the wealth of information recovered at and around Arroyo
Hondo, through both survey (Dickson 1980) and
excavation, is still in press. Palkovich (1980)
documented very poor health and high mortality
for the Arroyo Hondo population. The retrodiction of local annual and 12-month precipitation records for the period of occupation, in an
innovative study by Rose et al. (1981), has been
influential in subsequent interpretations of the
site's prehistory. Wetterstrom (1986) reconstructed dietary shortfalls during periods of low
precipitation; modeled their deleterious effects
on health and death rate; and suggested that low
population could have had various simplifying
effects on social organization. Periods of growth
or high population at Arroyo Hondo appear to
correspond, generally, with periods of high local
precipitation, whereas the period of little or no
occupation (between 1335 and 1400) is highly
variable and contains several long dry episodes
(Lang and Harris 1984:16-17).
LOCAL POPULATION HISTORY IN THE
EARLY CLASSIC
Janet Orcutt (1993) has developed preliminary population estimates for the smallest time
periods that can presently be differentiated in
Bandelier on the basis of surface ceramics. She
ascribes a fairly high population to the A.D.
1325-1375 period, although population may be
slightly smaller than in the previous terminal
Late Coalition, A.D. 1290-1325. In just those
quadrats comprising the random portion of the
Bandelier Archaeologicval Project survey
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sample, population apparently continued to
decrease in the terminal Early Classic (A.D.
1375-1400) When all sites encountered are considered, however, population may increase in
this period. Using the broader, traditional
chronological periods, however, the trends in
population growth in Bandelier appear to be the
same as those documented by Orcutt (1991)for
neighboring portions of the Pajarito, where
population peaks in the Late Coalition after a
sharp rise across the Early/Late Coalition
boundary, and then gradually declines through
Middle Classic times.
Selected preliminary survey data, kindly
provided by Orcutt, are graphed in Figure 1.2.
The counts of sites byroomnumber in these
histograms are placed within thefinestchronological divisions of the terminal Late Coalition
through the early portion of the Middle Classic
that can be discriminated on the basis of ceramics. All sites with more-than-ephemeral occupations in a period are included in their entirety in
that period, whether that occupation appears to
be a primary or a secondary occupation. For most
sites it is not possible to accurately partition the
occupation among periods. Such multicomponent
sites therefore occur in more than one graph as if
the entire site were occupied in that period, I
have added LA 60372 (Burnt Mesa Pueblo) Area
1 to Oram's data set for the A.D. 1290-1325
period; it appears to belong equally to this and to
the next earlier period, according to excavation
data (Linse et al. 1992).
According to these preliminary data, Area 1
of Burnt Mesa Pueblo, with some 65rooms,was
the largest site in Bandelier during the A.D.
1290-1325 period. (Population level was apparently low during this period; note the differences
in the values on theright-handy axis among the
four periods.) It is possible that a hierarachy of
site size develops in the following period, although the largest sites ascribed to A.D. 13251375 (LA 82, Tyuonyi, with 400 rooms, and LA
250, Yapashi, with 350rooms,and a complex of
cavates, LA 50972, with a total of 204rooms)all
have secondary occupations during this time,
with their primary occupations later. It is quite
probable, therefore, that these sites did not reach
their full size until later.
Shohakka Pueblo OLA 3840) was coded by
survey as having its primary occupation at the

Figure 1.2. Site Size by Period.
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end of the Early Classic (A.D. 1375-1400), with
an ephemeral occupation in the following period.
These placements appear plausible based on information presented later in this volume, although excavation information places the center
of gravity of the occupation slightly later, in the
A.D. 1400-1440 period. A clear hierarchy in site
size, as demonstrated by major discontinuities in
the histogram for A.D. 1375-1400, becomes
defensible for the first time during what survey
considers the primary occupation of LA 3840.
This hierarchy endured at least into the following
period. Yapashi and Tyuonyi have primary occupations in both of these periods, so LA 3840 was
probably a second-tier site during its occupation.
LA 3840 was larger than the majority of contemporary habitations, yet paradoxically, most
people probably would have been living in larger
settlements at this time.
Trends in Habitation Location in the Earlv
Classic
Although Orcutt will provide the definitive
analyses of changing habitation locations in the
final survey report, we should know whether the
valley-bottom location of Shohakka Pueblo is
typical or atypical for settlements of its period.
The NPS Survey divided Bandelier into three
elevational bands and four generalized topographic situations for sampling purposes (Powers
1988:146-154). These divisions are useful for a
preliminary look at settlement location history.

With the same caveats as for Figure 1.2, room
counts are displayed in Tables 1.2-1.5 by locational characteristics.
These tables document an abrupt shift from
mesatop locations in all elevational bands to
canyon-bottom locations concentrated in the
middle elevational zone across the Late Coalition/Early Classic boundary. After this shift,
gross Ideational preferences remain relatively
constant (at least through A.D. 1440) reflecting
the increased multicomponency of the sites contributing to these room counts. In its location at
6,150' (about 1,890 m) in the canyon bottom
zone, LA 3840 is lower than most contemporaneous habitations, although its topographic situation is typical of Classic periodresidentiallocations.
The movement into the valley bottoms in the
Early Classic may have been influenced by low
water tables and degrading floodplains similar to
those reconstructed by Dean et al. (1985) for the
Colorado Plateau during the fourteenth and
fifteenth centuries after about A.D. 1325. During
the Early Classic, these unfavorable low-frequency processes coincide with a high-frequency
drought between 1338 and 1352 (Orcutt 1991).
Orcutt's chapter in Part II of this volume presents
additional paleoclimatic data. In addition,, she
demonstrates that even though Early Classic
habitations may have been located preeminently
in canyons, fieldhouse density on mesas was at
its highest during the same period. In Orcutt's

Table 1.2. Room Counts by Elevation Band and Topographic Zone, A.D. 1290-1325.
Elevation Zone
5,300'-6,300'
6,300'-7,100'
7,100-10,200'
Total (%)

Canyon
bottom/lower talus Talus/canyon wall
0
0
0
0
0
0
0(0)
0(0)

Mesatop
57
107
18
182(100)

Total (%)
57(31)
107(59)
18(10)
182

Table 1.3. Room Counts by Elevation Band and Topographic Zone, A.D. 1325-1375.
Elevation Zone
5,300'-6\300'
6,300'-7,100'
7,100'-10,200'
Total (%)

Canyon
bottom/lower talus Talus/canyon wall
65
0
930
53
0
0
995(38)
53(2)
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Mesatop
770
752
18
1.540(60)

Total (%)
835(32)
1,735(67)
18(1)
2,588

Table 1.4. Room Counts by Elevation Band and Topographic Zone, A.D. 1375-1400.
Elevation Zone
5,30O'-6,3OO*
6,300-7,100'
7,100,-10^00'
Total (%)

Canyon
bottom/lower talus
25
707
0
732(54)

Talus/canyon wall
0
26
0
26(2)

Mesa top
460
127
0
587(44)

Total (%)
485(36)
860(64)
0(0)
1.345

Table 1.5. Room Counts by Elevation Band and Topographic Zone, A.D. 1400-1440.
Elevation Zone
5,300'-6,300'
6,300'-7,100'
7,100'-10,200'
Total (%)

Canyon
bottom/lower talus
0
614
0
614(44)

Talus/canyon wall
0
53
0
53(4)

analysis, the A.D. 1320-1405 period emerges as
mediocre to poor for agriculture. Its relatively
high predictability from year to year on the Palmer Drought Severity Index (PDSI)—a positive
feature—is offset by a low mean PDSI.1

Mesa top
504
230
0
734(52)

Total (%)
504(36)
897(64)
0(0)
1.401

period do not continue to be occupied in the
following period. The continuity across the A.D.
1375 boundary would appear higher if rooms
rather than sites were tabulated, because the largest sites tend to have the longest occupations.
Shohakka Pueblo, therefore, is relatively typical
in its failure to exhibit materials dating to the

Settlement Stability Across Periods
The impression of discontinuity in settlement
location across the Late Coalition/Early Classic
boundary is nuanced by data presented in Figure
1.3, developed from a transition matrix displaying the probability in this sample that a site
occupied in one period will also be occupied in
the following period. "Ephemeral" occupations
are not counted, nor are occupations coded as
pertaining to one of the periods in question or
another period. Nearly all locations with an A.D.
1290-1325 occupation also exhibit some occupation in the 1325-1375 period. Thus the shift in
location noted by comparing Tables 1.1 and 1.2
is primarily in the addition of new locations concentrated in canyon bottoms. On the other hand,
many of the new sites added in the 1325-1375
1

Orcutt's analysis in Chapter 7 uses a different
periodization for the sites than used here. Written several months earlier than this this chapter,
her chapter also could not draw on the final
functional determinations derived for the surveyed sites from discriminant analysis of ceramic materials. For thesereasonsher population estimates in Chapter 7 are slightly different
than those presented here.

Figure 1.3. Degree of continuity in occupation, as a
proportion of sites occupied from one period
to the next.

Figure 1.4. Capulin Canyon, looking southeast towards White Rock Canyon of the Rio Grande. Shohakka Pueblo
is on a terrace above the right bank of the stream, hidden by the tall stand of Ponderosa pine in the middle
of the picture.
next-earlier period. The A.D. 1400 boundary is
intermediate in its degree of site continuity.

excavations concentrated in four areas: a trench
in the midden at the open (south) end of the

EXCAVATIONS AT SHOHAKKA PUEBLO
LA 3840, in Capulin Canyon, may be only
five airline miles south of the Visitor's Center in
Frijoles Canyon, but to travel south in this landscape is to cut across the many drainages carved
deep into the tuff of die south-east trending
Pajarito Plateau (Figure 1.4). It is the most
remote of the five sites tested by the BAEP.
Major equipment and initial supplies were
brought in by helicopter for our two nine-day
sessions in June 1991 (Figures 1.5, 1.6). The
camp was resupplied by pack train at the beginning of the second session (Figure 1.7). After
initial gridding and mapping (Figure 1.8),

Figure 1.5. Field camp and excavation supplies were
brought in and removed via helipcopter.
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Figure 1.6. Excavation camp was set up around an old
lean-to ("the bus stop") at the junction of two
trails in Capulin Canyon, about 200 m
northwest of LA 3840. Here, the helicopter
drops camp equipment next to the lean-to.
horseshoe-shaped roomblock; in the northernmost of the three kivas in the plaza; and in two
portions of the roomblock, labelled the Room 1
and Room 2 areas. Crew size averaged

Figure 1.7. The packtrain rests before the treck back
to Ponderosa campground, its point-of-entry
into the Monument.

Figure 1.8. Rebecca McKim sets up the transit at its
permanent station.
only 5.5 members plus the field director (Angela
Linsc). The testing program was, therefore, quite
limited in scale.
In the kiva, a 1 x 2 m trench was excavated
to within perhaps 35 cm of the kiva floor. Excavation exposed what appeared to be the top of
a solidly constructed masonry deflector that
probably indicates an east-facing vcntilator-deflector-fircpit system (Figure 1.9). Room 1, on
the east side of the roomblock, is probably an
"inner" room adjoining the plaza. Here we were
able to excavate 1.4 m to the floor only in the
northern portion of the room (Figure 1.10). The
Room 2 area is on the west side of the roomblock in a portion of the site intersected by the
historic trail from the Rio Grande up to a cabin
built when these lands were administered by the
Forest Service. Wall lines in this portion of the
roomblock were unclear or misleading. Eventually we excavated a 1 x 1 m unit to a hearth
associated with a room or with an immediately
adjacent ramada. Our exploratory excavations in
the roomblock do serve to demonstrate that
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independent of those provided by more traditional analyses of ceramics or lithic materials. (In
a similar vein, Ethne Barnes [1991] has recently
completed a study of skeletal remains from four
central Pajarito towns that suggests that intermarriage connections were more dense between
Otowi and Tsirege, on one hand, and between
Puyc and Tsankawi, on the other, than between
either of those two pairs of towns [based on my
cluster analyses of her raw data on geneticallycontrolled axial skeletal defects].) In the absence
of direct genetic studies, contributions such as
these will be of great value in efforts to determine patterns of exchange and alliance in prehistory.

Figure 1.9. Amy Keil excavates the l-x-2-m test in
Kiva 3.
beneath a great deal of disturbance, which is
more severe in the western than in the eastern
half, the roomblock retains considerable integrity
and research potential.
Figure 1.10. Angela Linse clears sediments above the
floor in Room 1.
VOLUME ORGANIZATION
The remainder of the volume is divided into
two parts, plus an appendix. Part I presents the
descriptive archaeology of Shohakka Pueblo,
with chapters on the excavations, the ceramic
materials, the stone tools, the floral remains, and
the animal bone. In Part II we broaden the scope
of the inquiry with a chapter by Janet Orcutt
analyzing field house distribution and land use in
the southern portions of Bandolier National Monument. This is followed by a consideration of the
morphomctric characteristics of maize grown on
the Pajarito by Robert Preucel and John Barker.
Among their many interesting results is a series
of cluster analyses that begins to discover the
structure of relatcdness of the maize grown in
the seven canyon communities in their sample.
This presumably supplies an index of the density
of food exchange between these communities

Part II concludes with a study of the pollen
from a column in the central portion of the kiva
in Area 1 of Burnt Mesa Pueblo. The pollen is
more poorly preserved than would be desirable
for environmental inference. The study suggests,
however, that a factor contributing to the Early
Classic concentration on valley bottoms for
settlement location may have been significant
deforestation of the local uplands through heavy
use in the Late Coalition. Finally, an appendix
presents sourcing inferences based on x-ray
fluorescence data from Raymond Kunselman for
34 obsidian objects from the BAEP sites. Despite
considerable visual differences, virtually all of
our excavated obsidian appears to come from the
southern Jemez sources (Obsidian Rideg/Rabbit
Mountain).
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Parti
Bandelier Archaeological
Excavation Project:
Summer 1991 Excavations at
Shohakka Pueblo
(LA 3840)

2
EXCAVATIONS AT
SHOHAKKA PUEBLO (LA 3840)
Angela R. Linse
Timothy A. Kohler
INTRODUCTION

SITE LAYOUT

LA 3840 is located in Capulin Canyon of
Bandelier National Monument. The canyon
was once called the Canada de la Cuesta Colorado (Harrington 1916:422) for the "seams of
blood-red iron ochre that appear in the cliffs
west of it, at the base of the San Miguel mountains" (Bandelier 1892:157). These ochre-rich
deposits also outcrop on the east wall of the
canyon some half-kilometer above LA 3840.
The site is bordered on the east by Lower Capulin Trail and by Capulin Creek, and on the
west by the Old Lower Capulin Trail. The site
lies on an ancient terrace of the creek about 10
m above the modem water table. Vegetation
near the site is dominated by Ponderosa pine
and juniper with a variety of minor species.
Box elder is the most prominent tree in the
adjacent riparian zone. The pueblo, at an elevation of about 1,880 m, is some four km upstream of Painted Cave. Capulin ("Chokecherry") Creek seems to always have water in
it adjacent to the site, but by the time it reaches
Painted Cave, the stream is intermittent at best.
Today the canyon provides the most reliable
source of fresh water on the Pajarito Plateau
between Frijoles Canyon and the Cafiada de
Cochiti.

Surveyors recorded a horseshoe-shaped
pueblo with three kivas in a central plaza and a
possible midden mound. The long axis of the
pueblo is oriented approximately along the
magnetic north line with the closed end to the
north. The surveyors considered the pueblo to
be multi storied in the northern central segment.

The sampling excavations reported here
took place over two nine-day sessions in June
1991 with one field supervisor and six crew
members in the first session, and five crew
members in the second. Test excavation took
place in portions of two rooms, a kiva, and in
the midden area.

Although some possibly intact room outlines are visible in the western wing of the
pueblo, and were mapped by the survey crew,
the patterns of lichen growth on many of the
rocks suggests that they have been recently
recreated from the rubble mound. The site has
been obvious, and exposed, to passersby for
many decades. A persistent local rumor, heard
from more than one source, is that Boy Scouts
or other youth groups participated in some
"renovation" of the roomblock in the early
years of this century. The old road leading
from the Rio Grande up to "Base Camp," a
structure built early in die twentieth century by
the Forest Service, passes next to or even over
part of the western wing of the roomblock For
these reasons, we decided to map the extent of
rubble rather than document possibly misleading wall lines (Figure 2.1).
Our map (Figure 2.1) generally agrees with
the survey crew map, although we reconstruct
the western wing of the pueblo as extending
farther south than did the eastern wing. In
addition we saw little or no evidence for the
"trash mound" they located at the southern,

Figure 2.1. Contour map of LA 3840, Shohakka Pueblo, showing roomblock as stippled and test-excavated areas
as hatched.
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open end of the horseshoe formed by the
roomblock. Both maps show two rather large
kiva depressions (our Kivas 1 and 3) some 6-8
m in diameter, flanking a smaller depression
(our Kiva 2) that appears to be only 4—5 m in
diameter. The western roomblock is some 50
m in length, whereas the eastern roomblock is
about 35-40 m long. The plaza area that they
enclose averages about 14 m wide, including
the kivas, although it is slightly constricted
towards the south.
EXCAVATION METHODS
Excavation strategies varied slightly with
the size and depth of the excavation unit. All
deposits were excavated by natural/cultural
stratigraphic units. Deposits greater than 10 cm
in depth were subdivided into arbitrary 10-cm
levels. All sediment was screened through 1/4"
(6.35 mm) mesh screen.
Volumetric information was collected for
all excavated deposits; masonry measurements
were recorded in m^, and the remaining sediment in liters. Material that remained on the
screen (>l/4"), with the exception of gravel,
pebbles, and large adobe chunks, was separated
into the following categories: ceramics, flaked
lithics, non-flaked lithics, non-human bone,
vegetal material, other inorganic materials,
other organic material, and other (usually treering or radiocarbon samples). No human bone
was recovered. Artifact densities, volumetric
totals, and other comments about individual
strata are reported in tables for each 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 they could obscure changes in
other materials. In addition, the charcoal was
sub-sampled when its density was high in any
stratum. Charcoal collection stopped at 10 20ml vials, with the expectation that the information provided by additional samples would be
redundant.

Deposits distinguished during excavation
are termed "strata" while lithostratigraphic
units (Gasche and Tunca 1983) identified in
stratigraphic profiles are referred to as "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. Alternatively,
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 as excavation strata. Correlations of the
two stratigraphic sequences are included in the
sediment description tables for each excavation
unit and in the stratigraphic profiles. 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 stratigraphic profile was drawn for
each excavation unit. 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 the kiva
unit and the 1-x-l-m unit in Room 2. Microartifactual sediment samples were collected
from Room 1 (Linse 1991). Four separate
microartifact samples were collected from the
deposits directly overlying the first surface and
from every subsequent deposit until Surface 2
was encountered. The horizontal location of
the samples remained constant. 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 (Polk 1980). Thus,
masonry is referred to as cobbles (64—256
mm) or boulders (256—1024 mm). Most of the
artifacts caught 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
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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 (translocated) clay, iron, aluminum,
carbonates, or evidence of leached carbonates.
Horizons that are relatively unaltered by soilforming processes are C horizons (Buol et al.
1989).

the pueblo, before we ran into further difficulties. Once excavation began in Rooms 1 and 2
we found that what had appeared to be wall
alignments at the surface were individual
stones. We therefore set up two arbitrary grid
units over the selected areas. A 3-x-3-m grid
was placed over the area of Room 1 and a 3-x4-m grid was placed over the area of Room 2.
Stratigraphic excavation proceeded in these
grid units until room walls were identified.
Thereafter, excavation continued only inside
the room walls.

ROOMBLOCK—AREA 1
TEST EXCAVATION STRATEGY
Room 1
Delineation of rooms in the roomblock was
more difficult than expected. We planned to
excavate a portion of two rooms, one in the
northern, central segment of the roomblock
where the pueblo appeared to be multistoried
and one in another portion. We were, however,
unable to locate surface alignments in the
northern segment without destroying the
context of a substantial number of building
stones. There was insufficient time to permit us
to map all surface stone that would have required movement to expose intact wall alignments. There are two possible reasons for our
difficulty in finding wall alignments in the
northern section. First, considerable disturbance could have been caused by hikers during historic times. Two historic features provided evidence to support this, one a campfire
ring in the field northwest of the pueblo, reportedly built by Boy Scouts, the other a stack
of rocks forming a windbreak or shelter along
the exterior walls of the eastern wing of the
pueblo. Problems could also have been caused
by extreme disintegration of relatively unstable
walls, such that the rubble over visible alignments was deeper than expected. The search
was eventually halted in the central segment
because of time constraints. Instead, we moved
to an area of the eastern wing of the pueblo
adjacent to the Old Capulin trail. Despite its
location near the trail, disturbance in this area
was thought to be low because several alignments and wall junctions were visible at the
surface.
We were able to identify at least two wall
alignments for two rooms, one in each wing of

Excavation began in the Room 1 area
within a rectangle defined on the north and
west by what appeared to be wall alignments.
As noted above, excavation within the alignments showed that the surface rocks were supported by sediment rather than another course
of masonry. At this point a 3-x-3-m grid was
placed over the area of the presumed walls and
excavation proceeded in Stratum 1 throughout
the grid unit.
Stratum 1 was a relatively thin unit of unconsolidated sandy silt with abundant rootlets.
The stratum was thinner in the southern and
eastern portions of the unit. In the NW corner,
Stratum 1 overlay a deposit with a greater
abundance of masonry cobbles than was present in the rest of the unit. Stratum 2 was differentiated from the overlying stratum based
primarily on this abundance of masonry stones
and a change to a more consolidated sediment
with a higher percentage of clay (Table 2.1).
The excavators noted the appearance of adobe
fragments (some cobble-sized) in the northern
portion of the grid unit and a few blackened
adobe chunks in the NW corner. The large
adobe cobbles rarely occurred in the southern
and eastern portions of the grid, suggesting
that these portions of Stratum 2 are more
heavily weathered. The change in texture and
consistence is likely due to disintegration of an
adobe and cobble wall.
Stratum 3 was differentiated based on a
large increase in the frequency of masonry
cobbles throughout the unit and a further
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Table 2.1. Room 1 Sediment Descriptions.

Layer
(Stratum)

Deptha (m
bmgs)
0.10

Masonry
(m3)
0.26

Artifact
density
(n/10/)
1.5

Description3
Brown (7.5YR 5/2); sandy silt, single grain strucKD
tureless; loose dry consistence; abundant fine roots
and fine to medium organic particles; abrupt
smooth boundary.
H(2)
0.23-0.30
Brown/dark brown (7.5 YR 4/2); gravelly silty sand, 0.33
1.6
weak medium angular blocky structure; hard dry
consistence; clear wavy boundary. Weathered adobe
deposit.
HI (3 and 4)
0.39-0.50
Reddish brown (5YR 4/3); slightly gravelly sandy
0.38 and
0.8 and
silt; weak coarse-medium subangular blocky struc- 0.45
1.0
hire; variable consistence, slightly hard - soft dry
consistence; rare charcoal fragments, abundant cobbles and boulders; gradual wavy boundary. Wall fall
deposit from masonry and adobe walls.
IV (5)
0.5-0.78
Reddish brown (5 YR 4/3); slightly clayey gravelly 0.17
1.7
sandy silt; weak medium granular structure; slightly
hard dry consistence; clear wavy boundary.
V (5)
0.67-0.83
Reddish brown (5YR 5/3); gravelly sandy silt; weak see IV
seelV
fine subangular blocky structure and alluvial sedimentary structures; slightly hard dry consistence;
common masonry cobbles and boulders; diffuse
wavy boundary. Upper 4-5 cm of the deposit contains sedimentary bedding structures from decomposing adobe washing from walls, usually referred
to as adobe melt.
1.37
3.8
VI (6)
Reddish brown (5YR 5/3); gravelly sandy silt; allu- 0.26
vial sedimentary structures; slightly hard dry consistence; rare cobbles, abundant adobe fragments; diffuse wavy boundary. The structure of the deposit is
dominated by sedimentary bedding structures from
decomposing adobe washing from walls and/or roof,
usually referred to as adobe melt.
VII (7)
1.18
Reddish brown (5YR 5/4); slightly gravelly sandy
none
6.6
silt; weak medium-coarse subangular blocky structure and alluvial sedimentary structures; soft dry
consistence; common charcoal fragments; diffuse
wavy boundary. Portions of the deposit is dominated by sedimentary bedding structures from decomposing adobe washing from walls and/or roof,
usually referred to as adobe melt. Mixture of wall
decomposition and roof fall deposit.
Vm(8)
1.41-1.32
Reddish brown (5YR 5/3); sandy silt, weak fine none
7.1
granular structure loose consistence, abundant charcoal fragments, common adobe fragments, very
abrupt smooth boundary. Roof fall deposit.
Surface 1
1.43-1.35
Brown/dark brown (7.5YR 4/2); slightly sandy
none
5.4
clayey silt; massive structureless; very hard dry
consistence; very abrupt smooth boundary. Plaster
floor.
a
In this and in following, similar tables, depth and boundary descriptions refer to the lower boundary of the
deposit.
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Table 2.2. Radiocarbon (CF) Samples from LA 3840.
CF# Provenience
Species
Comments
Age
1
3-x-3-m unit 94S 106E, Stratum 3, level 1
2
Kiva, Stratum 4, PL 2
3
114S 97E, Segment 1, Feature 1, Stratum 6
4
114S 97E, Segment 1, Stratum 7, level 1
5
114S 97E, Segment 1, Stratum 7, level 1
6
Kiva, Stratum 4, PL 3
7
114S 97E, Segment 1, Stratum 6, level 2
8
114S 97E, Segment 1, Stratum 6, level 2
9
Kiva, Stratum 6, level 2
10
Room 1, Segment 1, Stratum 5, level 4
11
114S 79E, Stratum 8, level 2
12
114S 79E, Stratum 8, level 2
13
Kiva, Stratum 7, PL 5
14
Room 1, Segment 1, Stratum 6, level 2
15
Room 1, Segment 1, Stratum 7, level 1
16
Room 1, Segment 1, Stratum 7, level 1
17
Kiva, Stratum 7, level 4, PL 6
18
Kiva, Stratum 8, PL 7
540 B.P. + 15a P. ponderosa same as DD 1
19
Room 1, Segment 2, Stratum 8
P. ponderosa same as DD 2
20
Room 1, Segment 2, Stratum 8
21
Room 1, Segment 2, Stratum 8
560 B.P. + 40b
22
Kiva, Stratum 8, level 2, PL 8
23
Room 1, Segment 2, Surface 1
24
Room 1, Segment 2, Surface 1
a
Uncalibrated estimate for QL4627, reported to Kohler by Minze Stuiver of the Quaternary Isotope
Laboratory of the University of Washington, March, 1993.
a
Uncalibrated estimate for QL4628, reported to Kohler by Minze Stuiver of the Quaternary Isotope
Laboratory of the University of Washington, March, 1993.
increase in the consolidation. The NW corner
of the unit continued to have a higher percentage of masonry than the rest of the unit.
Charcoal fragments from a possible burned
beam that disintegrated during excavation were
collected as a radiocarbon sample (CF 1, Table
2.2). The east and west walls of Room 1 were
exposed in Stratum 3. At that time excavation
ceased outside those walls.

attached to opposite walls. The alignment
attached to the east wall was eventually determined to be the slumped upper portion of
the northern wall. The northern wall was constructed primarily of adobe with a relatively
small number of stream-rounded cobbles.
The sediment of Stratum 5 was differentiated again based on a change in consistence. The deposit was consolidated near the
center of the room and was less consolidated
near the walls. It contained relatively few masonry cobbles. It was eventually determined that
the primary difference between Strata 4 and 5
was the volume of masonry. Both units were
considered to be wall fall and adobe melt. One
charcoal sample was collected from this stratum for radiocarbon dating (CF 10, Table 2.2).

Stratum 4 was initially differentiated
because the sediment became less consolidated,
however, the deposit varied in consolidation
throughout the room. Pebble- and cobblesized adobe fragments increased in frequency
and the amount of masonry decreased with
depth in Stratum 4. The deposit appeared to
consist of portions of weathered adobe walls,
which was inconsistent with the suggestion that
this portion of the roomblock was multistoried. Two nearly parallel linear alignments
of adobe were exposed at the base of Stratum 4
in the northern portion of the room, each

Stratum 6 marked another wall fall deposit
that consisted of a mix of masonry cobbles,
adobe chunks, and fine sediment from weathered adobe. During excavation of Stratum 6
18-

Level 2, Stratum 7 was differentiated in the
northern portion of Room 1. At this time we
reduced the area in which we were excavating
to a smaller portion of the room, bounded on
three sides by walls and extending down the
east and west wall =1.4 m. The smaller segment
is referred to as Segment 2 (Segment 1 is the
remaining segment to the south, not excavated
after delineation of Stratum 7, Figure 2.2). One
charcoal sample (CF 14, Table 2.2) was recovered from Stratum 6 for radiocarbon dating.
Stratum 7 was an unconsolidated sandy silt
from which two charcoal samples were collected for radiocarbon dating (CF 15 and 16,
Table 2.2). The base of Stratum 7 was irregular
and bounded on the north by Stratum 8 and
on the south by the Stratum 6 level 3. Stratum
6 continued in the southern portion of the
excavation unit into levels 4 and 5. Stratum 8
was a roof-fall layer that contained a rectangular mano and two roof beam fragments, one
charred, the other uncharred. From each beam
a portion was collected for radiocarbon and
tree-ring dating. DD 1 and CF 19 came from
the charred beam, and DD 2 and CF 20 from
the uncharred piece (see Tables 2.2 and 2.3).
At its base, Stratum 8 covered most of Segment
2 and was eventually determined to overlie
Surface 1. Excavation continued in Stratum 8
until 2-3 cm of sediment remained on the
underlying surface.
Surface 1
Surface 1 is a prepared plaster floor. The

Surface 1 deposit included the 2-3 cm of
sediment directly above the floor as well as the
plaster from which the floor was constructed.
All artifacts in direct contact with the plaster
surface were point-located. Table 2.4 lists the
point-located artifacts collected from Surface
1. Four microartifact sample columns were
collected from Room 1. Two charcoal samples
were collected for radiocarbon dating from the
Surface 1 deposits, CF 23 from the sediment
overlying the plaster floor and CF 24 (PL 3)
lying directly on the floor (see Table 2.2). One
bulk soil sample was collected from the sediment overlying Surface 1 for macrobotanical
analysis (BS 10).
The Surface 1 plaster varied in thickness
from 2-3 cm and was in a relatively poor state
of preservation. The plaster was burned near
the center of the room and the burned plaster
extends beneath the unexcavated deposits in
the southern portion. The unbumed plaster was
fractured into hexagonal pieces that averaged
10 cm on each side. No features were exposed
in the northern half of the room.
Surface 1 lies directly over the blackened
prepared-plaster of Surface 2. Time constraints
did not permit full investigation of Surface 2,
however, a small portion of Surface 1 was excavated in the burned area and exposed an earlier surface. This small area of Surface 2 was
not burned as we would expect if the burned
portion of Surface 1 were associated with a
hearth in the unexcavated portion of the room;
the heat from a hearth would have penetrated

Table 2.3. Tree-ring SamplesfromLA 3840 (no samples provided dates).
DD#
1
2
3
4
5
6
7
8
9
10
11
12

Provenience
Room 1, Segment 2, Stratum 8
Room 1, Segment 2, Stratum 8
Kiva Stratum 8 level 1
Kiva Stratum 8 level 1
Kiva, Stratum 8 level 2
Kiva Stratum 8 level 1
Kiva Stratum 9 level 1
Kiva Stratum 9 level 1
Kiva Stratum 9 level 1
Kiva Stratum 9 level 1
Kiva Stratum 9 level 1
Kiva Stratum 9 level 1

Species
Pinus ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
P. ponderosa
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Comments
same as CF 19; < 25 rings
same as CF 20
= 15 rings
8-10 rings
same as DD 3

same as DD 3; rings compressed

Figure 22. Plan view of Room 1.
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Table 2.4. Floor Assemblage from Room 1, Surface 1,
Segment 2.

10
11

Description
jar sherd, plain gray, external sooting
jar sherd, plain gray
radiocarbon sample, CF 24
charred maize fragment
jar sherd, plain gray
bowl sherd, Glaze A or B on polychrome,
not further specified
bowl sherd, Glaze A or B on polychrome,
not further specified
large smeared-corrugated jar sherd,
external sooting, in five pieces
plain gray jar sherd, embedded in Surface
1 plaster
plain gray jar sherd
two plain gray jar sherds

12

plain gray jar sherd

PL#
1
2
3
4
5
6
7
8
9

to Surface 2. The burned area of Surface 1
may be associated with burning of a portion
the roof as indicated by recovery of charred
beam fragments from the roof fall (Stratum 8).
Surface 1 appears to be fully coped. The
coping is intact along the north and west walls
and at the northern end of the east wall. The
plaster coping extends 15 cm up the wall. The
coping is missing from the southern exposed
portion of the east wall. The preservation of the
extant plaster indicates that the entire wall was
once coped but that some coping disintegrated
prior to infilling of the room.
Architecture
The dimensions of the exposed portion of
the room are 1.6 m E - W by < 1.30 m N - S.
The relationship of Room 1 to adjacent rooms
is, of course, unknown because of the lack of
visible wall alignments at the modem surface.

The walls exposed in Room 1 show that construction of the east and west walls preceded
construction of the north wall. The plaster was
removed from most of the exposed walls,
revealing no features.
The east wall is fully coursed; the courses
slope downward to the north. Chinking is rare
in this wall, and joints are filled primarily with
mortar. The mortar between courses is relatively thick across the wall but varies from 1-15
cm. The wall is covered with a layer of construction plaster up to 6 cm thick, and up to 10
cm thick at the base of the wall. This construction plaster served to smooth irregularities in
the wall surface caused by variation in the size
of masonry stones (Table 2.5). The construction plaster was covered by an initial layer of
finishing plaster 2 cm thick. A subsequent
layer of finishing plaster was highly variable in
thickness. The most recent finishing plaster was
2 mm thick over the upper portion of the wall.
It thickened to 7 mm at 25 cm above Surface 1
and was 3-4 cm thick at the base of the wall.
The west wall is semi-coursed and the
courses also dipped to the north. The masonry
consists primarily of shaped pieces of tuff but
the pieces are variable in size. As in the east
wall, the construction plaster is variable in
thickness, 2-5 cm, and was used to fill irregularities in the masonry. This wall contains only
one thin layer of finishing plaster (1-2 mm).
The construction of the north wall differs
from the east and west walls. The wall is fully
coursed up to about 70 cm above Surface 1.
Above that it contains two partial courses of
cobbles and masonry. The slumped upper
portion of the north wall contained no masonry. The cobbles are primarily stream-rounded
volcanic cobbles with only a few pieces of the
softer tuff. The wall contains no chinking.

Table 2.5. Room 1 Masonry Statistics.
Wall
North
South
West
East

Maximum height
from Surface 1 (m)
0.89
not exposed
1.07
1.24

max. #
Courses
5
—
9
8

Average dimensions (cm)
Masonry Boulders
Chinking Materials
—
21.7 x 7.5
—
—
28.8 x 10.3
8.0 x 5.7
30.5 x 12.7
8.6 x 2.6
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Figure 2.3. Room 1 profile, facing south.
Construction plaster covers the wall to a thickness of 2.5-3 cm where it covers cobbles, but it
is 4 mm thick over the adobe portions, where it
appears to be the same as the final coat of
plaster on the east wall.
The minimum height of collapsed walls
can be estimated from the volume of masonry
recovered from each stratum (see Carlson et al.
1990:64; Linse et al. 1992:58). These figures,
however, have not been calculated for Room 1
because they would significantly under-predict
original wall height. A large percentage of the

walls of this room were adobe (Figure 2.3).
Interpretation
Room 1 appears to be an interior room
adjacent to the plaza. The southern half of the
room was not excavated, thus the wall adjacent
to the plaza was never exposed. As a result, we
do not know whether the room opened onto
the plaza or had a roof opening. Contrary to
our original expectations, the construction
material of the walls is not suggestive of a
multistory room. That the roof fall deposit
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(Stratum 8, Layer VIII, Figure 2.3), did not
cover all of Segment 2 and contained some
alluvial bedding structures, indicates that the
roof disintegrated primarily as a result of
natural weathering processes. A weathered roof
will disintegrate differentially across the room,
more quickly in some places than in others,
and thereby result in a deposit with an irregular
boundary. At least a portion of the roof was
burned, which would thereby increase our
expectation of differential decomposition.
The room fill above and adjacent to the
roof fall shows that the upper portions of the
walls consisted of a high percentage of adobe.
All of the strata had a low ratio of cobbles to
fine sediments when compared to rooms with a
higher density of masonry in their extant walls
(e.g., Linse et al. 1992:64). The profile adds
additional support to this suggestion. All of the
layers delineated in the lower half of the profile have bedding structures consistent with
alluvial deposition and characteristic of the
natural weathering of walls and a roof constructed primarily of adobe. The physical
characteristics of this deposit are often collectively referred to as "adobe melt." The different layers correspond to distinct episodes of
deposition that result from the disintegration of
portions of the walls and roof. The similarity
between the sediment of the excavated strata
mirror the similarities between the layers in the
profile. The strata were differentiated based
primarily upon a change in the consistence of
the strata (it either became more or less consolidated) rather than on a change in the color,
texture or composition, which indicates similar
depositional histories that differ primarily in
the timing and extent of weathering. In most
cases, after the initial definition of the new
strata, the consistence (consolidation) varied
throughout the deposit. This variability conforms to that expected in a deposit exposed to
weathering processes. As noted above, the roof
fall deposit (Stratum 8, Layer VIII) did not
cover all of Segment 2. The irregular shape
indicates that the roof also weathered and disintegrated naturally. Layer I is more representative of a weathering zone than a discrete depositional event. It represents an area of the
upper depositional unit that is more heavily
weathered than the lower portion.

Room 2
The area of Room 2, as noted above, was
selected because of wall lines visible at the surface and an intact fallen wall covering most of
the area between the alignments. As with Room
1, these surface alignments did not correspond
to subsurface alignments, and a 3-x-4-m grid
was placed over the area that incorporated the
presumed walls.
Stratum 1, a gravelly, silty sand, covered an
intact wall fall deposit. This stratum also contained a relatively high percentage of masonry
cobbles and boulders (Table 2.6; Figure 2.4).
Although the artifact density of this stratum is
low (1.7/10 / ) 41.6% of the artifacts are represented by chipped stone debitage which may
indicate that the area was used for tool manufacture or use following collapse of the room.
Stratum 2 was defined as a more consolidated
sediment was encountered in the northern
portion of the unit that eventually covered the
entire unit. The sediment in this stratum is a
slightly clayey silty sand and is probably associated with disintegration of wall plaster and
mortar. This stratum also contains the highest
artifact density of the Room 2 area (8.9/10 / ) .
The increased artifact density is primarily due
to a large increase in the number of sherds and
may reflect use of sherds as chinking in wall
construction.
Stratum 3 was defined when intact wall fall
was exposed. The wall appeared to have fallen
from the east and sloped to the north and west
(Figure 2.5). Stratum 3 contained a high percentage of masonry and chinking relative to
fine sediment. The masonry was surrounded
by thin deposits of sediment, most likely
weathered mortar. Stratum 3 contained the
rocks of the intact wall fall and an additional
separate episode of wall fall in the northern 1 x
3 m of the excavation unit. In this wall-fall
stratum artifact density was expectedly low
(3.3/10 / ) . At the base of Stratum 3 the northern wall of Room 2 was exposed. The wall is
in approximately the same location as originally observed at the modern ground surface.
The wall is constructed of tuff boulders and
large stream-rounded cobbles. The masonry in
the central portion of the exposed wall appears
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Table 2.6. Room 2 Sediment Descriptions.
Layer
(Stratuma)
1(1)

Depth (m
bmgs)
0.03-0.03

Description
Pinkish gray (7.5YR 6/2); silty sand with rare
gravel; weak thin platy structure; dry loose - soft
consistence; common fine roots; abrupt smooth
boundary.
H(3)
0.09-0.16
Reddish brown (5YR 4/3); slightly clayey silty
sand; moderatefineangular blocky structure; dry
slightly hard consistence; rare pebbles,filmsand
threads of carbonates (Stage I), rarefineroots; very
abrupt wavy boundary. This sediment is associated
with a wall fall deposit even though no masonry
boulders or cobbles are visible in this profile,
ffl (4)
0.23-0.30
Reddish brown (5YR 5/3); gravelly silty sand;
strong medium angular blocky (weak prismatic?)
structure; dry hard consistence;filmsand threads of
carbonates (Stage I); very abrupt smooth boundary.
Boundary between IE and IV not distinguished
during excavation but roots and carbonate
accumulation stopped at the top of IV.
IV (4)
0.35-0.40 Reddish brown (5YR 5/3); gravelly silty sand;
moderate medium platy structure; dry hard
consistence; very abrupt wavy boundary. This
deposit is probably weathered adobe from the upper
portion of the adobe wall in the 1 x 1 m unit.
V(5)
0.45-0.50
Brown (7.5YR 5/2); slightly silty gravelly sand;
moderatefinegranular structure; dry slightly hard
consistence; abrupt irregular boundary.
VI (6)
0.54-0.60
Reddish brown (5YR 5/4); medium-fine sand;
strong very coarse subangular blocky structure;
slightly; dry hard consistence; abundant adobe
fragments, commonfinegravel, and few rodent
burrows; abrupt wavy boundary. Roof fall deposit
overlying Feature 1.
Via (6)
0.56
Reddish brown (5YR 5/3); medium-fine sand;
single grain structureless; dry loose consistence;
rare cobbles; abrupt smooth boundary.
VII (Pea. 1) 0.60-0.65
Reddish brown (5YR 4/3);finesand; single grain
structureless; dry slightly hard consistence;
abundant ceramic sherds and charcoal fragments;
abrupt wavy boundary. Feature 1 consists of at least
3 vessels broken by roof collapse.
Vm(7)
0.80-0.85
Reddish brown (5YR 5/3); sandy silt; weak fine
granular structure; dry loose consistence; abundant
charcoal fragments and common adobe fragments;
sharp irregular boundary. Possible roof burning and
roof decomposition deposit.
LX(8)
0.99-1.01
Reddish brown (5YR 5/4); sandy silt; weak fine
granular structure; dry slightly hard consistence;
common adobe fragments; very abrupt smooth
boundary.
X (Surface 1)
Reddish brown (5 YR 5/4); clayey sandy silt;
massive structureless; very hard dry consistence;
abrupt smooth boundary. Plaster surface.
a
Stratum 2 is not visible in this profile.
— 24 —

Masonry
(m3)
0.43

Artifact
density
(n/10 /)
1.7

2.2

3.3

0.72

1.5

Seem

See ffl

0.0

3.5

0.01

44.0

See VI

See VI

0.01

unknown

0.01

3.8

<0.01

8.1

0.0

11.5

Figure 2.4. West profile, 1-x-l-m unit in Room 2 area.
to be disturbed and may mark an opening or
entryway. The wall alignment is in a poor state
of preservation and thus is somewhat ambiguous. Two courses were exposed and are resting
on at least two additional courses.
The shift to Stratum 4 was based on a significant drop in the frequency of masonry

cobbles and a shift in color that appeared reddish compared to the sediment of Stratum 3
(see Table 2.6 for colors and masonry volumes). The sediment in this stratum is a gravelly, sandy silt that is highly consolidated after
exposure to the sun. Artifact density (1.5/10 / )
continues to decrease in this stratum which
may indicate that it is associated with wall
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beams and roof closing material. This stratum
also contained two slabs; one of these (not collected) appeared to be a hatch cover of welded
tuff; it was about 5 cm thick, 40 cm long, and
30 cm wide. The other, which was collected,
was a broken sandstone slab mctate, 3 cm thick,
possibly reused as a lapstone. Finally, there was
a broken two-hand mano of vesicular basalt,
possibly reused as a hide-processing tool. The
artifact density of Stratum 6, reported in Table
2.6, is artificially high because it includes the
artifacts from Feature 1. Stratum 6 level 2 continued beneath Feature 1. It contained the adobe fragments that characterized level 1 and
small charcoal fragments, some of which were
collected for radiocarbon dating (CF 7 and 8,
Table 2.2). This stratum is interpreted as roof
fall.

Figure 2.5. Intact wall fall in Room 2, Stratum 3,
facing east.
construction rather than cultural activities in
Room 2.
The high frequency of wall fall encountered in the Room 2 excavation area was unexpected and slowed excavation. Time constraints prevented continued excavation of the
entire 3-x-4-m area and excavation ceased in
all but one 1-x-l-m unit (114S 79E) before
Stratum 4 was completely excavated. Excavation of Stratum 4 was completed in this unit
only and extended three levels.
The shift to Stratum 5 was based on a
change in consistence to an unconsolidated
deposit that contained adobe fragments, some
blackened on one side, and a slightly higher
density of artifacts (3.5/10 / ). An adobe wall
was exposed in northern part of the 1-x-l-m
unit. The wall varies in thickness from 21 cm at
the eastern side of the unit to 29 cm thick near
the western edge (Figure 2.6). The difference
in thickness is due to a 3—4-cm-thick finishing
plaster that covers the western portion of the
wall but is missing from the eastern portion.
Stratum 5 occurred on both sides of the adobe
wall. Stratum 5 level 1 was excavated north of
the adobe wall to delineate the wall. Stratum 5,
level 2 was excavated only in that portion of
the 1-x-l-m unit south of the adobe wall.
Stratum 6 was differentiated from Stratum
5 based on an increase in the frequency of
adobe fragments. The adobe fragments were
pebble- and cobble-sized with impressions of

Figure 2.6. Adobe wall exposed in 1-x-l-m unit 114S
79E, Room 2 area.
Feature 1 was defined at the base of Stratum 1 level 1. This feature consists of a high
density of ceramic sherds (n=342) with a relatively high density of charcoal in the surrounding matrix. The feature contains portions
of at least two reconstructible vessels, including
11 sherds from a corrugated jar, and 40 sherds
from a Glaze A or B on polychrome (not
further specified). These vessels were probably
shattered when the roof collapsed. The only
other artifact recovered from Feature 1 was a
complete, well-shaped groundstone ax of metaquartzite, almost 11 cm in length, 6 cm wide,
and 4 cm thick. A charcoal sample was collected for radiocarbon dating (CF 3, Table
2.2).

— 26 —

Stratum 7 was exposed in an area 25 x 65
cm adjacent to the adobe wall and Stratum 6
level 2. It contains a high density of charcoal,
primarily from what appeared to be burned
bark. Two charcoal samples were collected for
radiocarbon dating (CF 4 and 5, Table 2.2)
and one flotation sample was collected for
macrobotanical analysis (BS 6). The area covered by Stratum 7 decreased with depth so that
by level 2 it covered only a small triangular
area in the NW corner of the unit (= 0.06 m 2 ).
The high density of charcoal, of course, marks
a depositional episode associated with a fire.
Whether this fire was the result of the roof
burning, or was used for cooking or heating,
remains unknown.

and three in the east. These appear to be replasterings of a single floor rather separate use
surfaces; only the north wall is coped. The
plaster layers are a slightly sandy, clayey silt
that varies in thickness from 1.5-2 cm. The
plaster surface is irregular and cracked or
broken. The surface lies 68 cm below the top
of the adobe wall. One broken plain gray jar
sherd was embedded in the Surface 1 plaster.
Subfloor investigations exposed an earlier
surface that contained a small pit feature (Feature 2) sealed by the Surface 1 plaster. Although Surface 2 was not excavated, it appears
to be a prepared plaster surface.

Stratum 8 is beneath and adjacent to Stratum 7. This stratum also contains charcoal fragments (primarily twigs and branches) and adobe fragments but is different than the overlying
strata in color and consolidation. The adobe
fragments are loosely packed (i.e. there is considerably more pore space than adjacent deposits). The loose packing is probably indicative of rapid deposition, possibly associated
with collapse of a portion of the room. Some
of the adobe/plaster fragments recovered from
level 3 of this stratum were covered with a red
slip or paint. Two charcoal samples were collected for radiocarbon dating (CF 11 and 12,
Table 2.2) and one flotation sample (BS 8) was
also collected.

Feature 2 is a circular plaster-lined firepit
or hearth, presumably associated with the unexcavated Surface 2. Only a portion of the
feature was excavated (Figure 2.7). The N-S
diameter of the excavated portion is 44 cm,
including a 5-cm-wide coping. It may, however, extend farther north and south beneath
the walls. The E-W diameter of the feature is
unknown because a portion extends under the
east wall; the exposed portion is 21 cm wide.
The firepit is lined with two layers of plaster.
The most recent layer is burned and was not

Feature 2

Two additional wall lines (first identified at
the base of Stratum 8 level 1) were exposed
during excavation of this stratum. The eastern
wall, constructed of rounded cobbles, contained at least three courses and lies perpendicular to the adobe wall. The southern wall,
constructed of both adobe and cobbles, also
contains at least three courses and lies roughly
parallel to the adobe wall. The east wall stands
37.4 cm high, the southern, 28 cm. These walls
indicate that most of the 1-x-l-m unit was
within a feature, possibly a grinding or storage
bin. A plaster surface was encountered at the
base of Stratum 8, level 3. No other evidence
was recovered on the nature of this space.
Surface 1
Surface 1 consists of multiple layers of
plaster, two in the western portion of the unit

Figure 2.7. Excavated portion of Feature 2, Room 2
area, prior to archaeomagnetic sampling.
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disturbed so that archaeomagnetic dating specimens could be collected. Three out of the 4
liters of feature fill were collected as a bulk soil
sample (BS 12). The upper plaster is not preserved at the western edge of the feature and its
broken edges show it is 3 cm thick.
A suite of 11 samples was taken from this
hearth by Peter McKenna with the results reported by Daniel Wolfman as sample WS803
(letter report to Kohler, May, 1992). The 95%
oval of confidence generated from these
samples solidly overlaps the Southwest Polar
Curve from A.D. 1395-1435, and just barely
touches the curve at A.D. 1320-1360. Thus
two dates are possible, with the more likely one
straddling the boundary between the Early and
Middle Classic (A.D. 1400) as used in this
report.
Interpretations
At this point, we are unable to conclusively
determine the relationship between the 1-x-lm unit and Room 2 (of which only the north
wall was exposed). The 1-x-l-m unit may lie in
a subdivision of Room 2, in a room to the
south, or in an external area. The presence of
Surface 1 indicates that the area was covered,
either by a room or a ramada roof. The poor
preservation of Surface 1 may support the
latter suggestion. Stratum 8 appears to be a
mixture of material associated with the beginning stages of the collapse of the room or
ramada. The painted and unpainted adobe
fragments are probably wall plaster rather than
roof plaster, and thus perhaps indicate that a
portion of a wall collapsed prior to roof collapse. The roof collapse is represented by
Stratum 6, and perhaps Stratum 7. The high
density of charcoal in Stratum 7 cannot, at this
time, be conclusively associated with a specific
kind of fire (e.g., cooking, heating, or structure
fire). If it is associated with burning of the
structure, that event may have precipitated roof
collapse that is evidenced by the crushed ceramic vessels and the beam-impressed adobe of
Stratum 6. Stratum 5 appears to consist of
interior wall plaster or possibly exterior roof
plaster. The presence of adobe fragments with
one blackened surface is consistent with the
former. Stratum 4 appears to be weathered
adobe and may be a weathering zone of a
single depositional event that includes Strata 4

and 5. The relationship between these two
strata is difficult to determine because the
transition coincides with a reduction in the
excavation area from 3 x 4 m in size to the 1x-l-m unit. Stratum 3 documents at least one
episode, possibly two, of wall fall. Stratum 2
most likely represents weathered adobe plaster
from the underlying walls, and Stratum 1, a
mixture of recent forest litter and an upper
weathering zone.
KIVA—AREA 3
A l-x-2-m unit was excavated in the northernmost of the three plaza kivas, Kiva 3. The
unit lies in the approximate center of the 7-mdiameter kiva depression. The surface of the
kiva has a dense grass cover.
Stratum 1 consisted of a sandy silt with
abundant rootlets and a low artifact density
(1.3/10 / ). The shift to Stratum 2 was based
primarily on a change in composition to a
higher artifact density (17.3/10 / ) . Stratum 2
also contained a higher percentage of organic
matter, including decomposed material and
charcoal fragments. The eastern half of the
unit contained a higher concentration of charcoal. Recovery of a metal disk (possibly the
backing for a button) shows that this deposit
has been disturbed or that it originated in the
historic period. The deposit had a high organic
matter content throughout its five 10-cm levels.
The percentage of pebbles and cobbles increased with depth.
Although the organic content remained
high, Stratum 3 was differentiated based on a
change in the texture of the deposit. Stratum 3
is a silty sand with a fewer pebbles than Stratum 2. The artifact density increased slightly in
this stratum to 21.5/10 /. The boundary between Strata 3 and 4 was distinct and based on
a change to a lighter color (see Table 2.7; Figure 2.8) and the presence of masonry cobbles
and boulders. The artifact density remained
relatively stable at 23.4/10 / in Stratum 4. One
broken obsidian corner-notched projectile
point and two charcoal samples were collected
from this stratum (CFs 2 and 6, Table 2.2).
Stratum 4 was a thin deposit that overlay two
adjacent deposits, Stratum 5 in the eastern third
and Stratum 6 in the western two-thirds of
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Table 2.7. Kiva 3 Sediment Descriptions.

Layer
(Stratum)
1(1)

Depth (m
bmgs)
0.050.10

E(2)

0.15-0.25

m(2)

0.30

IV (3)

0.45-0.75

V(4)

0.75-1.00

VI (6)

0/951.25

VII (7)

1.351.40

Vin(5)

1.341.42

DC (7)

1.551.65

X(8)

1.92

XI (9)

unknown3

a

Layer XI (Stratum 9) was

Description
Brown (10YR 5/3); silty sand; single grain structureless; loose dry consistence; fine to medium organic particles; abrupt smooth boundary. Alluvial
deposit.
Dark brown (10YR 3/3); silty sand; weak
fine
granular structure; soft dry consistence; abrupt irregular boundary. Alluvial kiva fill deposit
Dark brown (10YR 3/3); silty sand; moderate
medium subangular blocky structure; slightly hard
dry consistence; abrupt wavy boundary. Alluvial
deposit.
Dark grayish brown (10YR 4/2); slightly clayey
silty sand; moderate medium angular structure; hard
dry consistence; common artifacts; sharp wavy
boundary.
Dark grayish brown (10YR 4/2); sandy silt; weak
fine granular structure; soft dry consistence; common artifacts; clear wavy boundary.
Brown/dark brown (7.5YR 4/2); silty sand; weak
medium granular structure; slightly hard dry consistence; sharp wavy boundary. Alluvial deposit
Brown (7/5YR 5/3); gravelly sandy silt; single
grain structureless where and alluvial laminae not
visible; hard dry consistence; common charcoal
fragments; very abrupt wavy boundary. Sedimentary
bedding structures from decomposing adobe possibly washing from walls or roof, usually referred to
as adobe melt. Mixture of wall decomposition and
roof fall deposit.
Reddish brown (5YR 5/3); slightly gravelly silty
sand; weak medium granular structure; slightly hard
dry consistence, few charcoal fragments; sharp
smooth boundary. Wall fall deposit.
Reddish brown (5 YR 4/3); silty sand; weak medium
subangular blocky structure; soft dry consistence;
common charcoal fragments; abrupt wavy boundary. Alluvial deposit.
Brown/dark brown (7.5 YR 4/2); sandy silt; weak
fine subangular blocky structure; soft dry consistence; abundant artifacts, charcoal and organic matter; very abrupt smooth boundary. Mixed midden
and wall fall deposit
Dark brown (7.5YR 3-4/2); slightly sandy silt;
weak fine subangular blocky structure; soft dry consistence; common charcoal fragments and abundant
masonry boulders; unknown lower boundary. Roof
fall with wall masonry
not clearly visible in this profile.
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Masonry
(m3)
0.0026

Artifact
density
(n/10 / )
1.3

0.0094

17.3

see II

see II

0.04

21.5

0.028

23.4

0.025

18.2

0.295

6.6

0.25

17.4

see VTJ

see VH

0.20

22.7

0.078

18.8

Figure 2.8. North profile, l-x-2-m unit in Kiva 3.
the unit.
Stratum 5 contains a high frequency of
masonry cobbles and boulders surrounded by
an unconsolidated silty matrix. Stratum 5 expanded to cover a larger portion of the unit in
levels 2 and 3 but decreased in area again in

levels 4-6. The extent of Stratum 6 fluctuated
inversely. Stratum 6 was a highly consolidated
fme-grained sandy sediment with a reddish hue
and little masonry (see Table 2.7). One charcoal sample (CF 9, Table 2.2) and one bulk
soil sample (BS 7) were collected from an ashy
area in the center of the unit in level 2. The
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artifact densities are similar for the two strata
(see Table 2.7) although the excavators noted
that the sherds in Stratum 5 appeared larger
than those recovered from Stratum 6.
Stratum 7 was first recognized at the base
of Stratum 6, level 5. It is a highly consolidated
gray/brown silty sand mottled with orange
patches of sand. The deposit also contains
charcoal flecks and relatively few artifacts
(6.6/10 / ) although they appeared to increase
in level 4. The deposit also contains partially
weathered adobe fragments and an increasing
number of masonry cobbles and boulders. One
charcoal sample was recovered from the base
of level 4 (CF 17, Table 2.2).
Stratum 8 was originally defined based on
an apparent decrease in the amount of adobe
(weathered and in fragments) as well as the significant increase in the artifact density (22.7/10
/) and charcoal content. The deposit consists
of an unconsolidated sandy sediment surrounding abundant masonry cobbles and
boulders. Adobe fragments do occur in the
lower portion of level 1 and in level 2, some of
the masonry rocks had adobe adhering to
them. Four charcoal samples were collected in
this stratum, one for radiocarbon dating (CF
18, Table 2.2) and three for tree-ring dating
(DDs 3, 4, and 6, Table 2.3). The high density
of charcoal and masonry is suggestive of a
mixture of wall and roof fall. A N - S wall
alignment was exposed at the base of Stratum 8
level 1 and an additional course was exposed in
level 2 (Figure 2.8).
Stratum 9 was defined based on an increase
in the amount of charcoal and beam impressed
adobe fragments. Some of the adobe fragments are triangular-shaped pieces from
between roof beams. Five charcoal samples
(DD 7-11) were collected for tree-ring dating,
one of which (DD 11) was 18 cm in length.
Additional samples of the charcoal rich sediment were collected as bulk soil samples for
macrobotanical analysis (BS 9 and 11). The
artifact density decreased slightly in this
stratum to 18.8/10 /. Stratum 9 was not completely excavated due to lack of time. An exploratory unit was excavated 20 cm below the
base of level 2, however, the floor was not
encountered. We used a soil probe to determine that the floor of the kiva is probably 35

cm below the base of Stratum 9 level 2.
Interpretations
Although this excavation unit will provide
valuable information on the artifacts discarded
at the site it provides relatively little structural
information about the kiva beyond the depth
of the deposits. The alignment identified in
Stratum 8 is suggestive a deflector system;
however, since the floor of the kiva was not
exposed we cannot verify this proposition.
Stratum 8 appears to be a roof-fall deposit associated with burning of the roof of the kiva.
Stratum 7 is a mixture of wall and roof fall
overlain by deposits of weathered adobe (Stratum 6) and an additional episode of wall fall
(Stratum 5). The high organic content and
high density of artifacts in Strata 2-4 are indicative of refuse deposition. Stratum 1 reflects
more recent accumulations of sediment in the
kiva depression. The uncalibrated radiocarbon
age of 560 ± 40 years B.P. from a beam in the
roof fall of Stratum 8 is not significantly different from the radiocarbon age (540 B.P. +
15) on roof fall in Stratum 8 of Room 1, according the x2 approximation provided by
Revision 3.0 of Calib (Stuiver and Reimer
1993). The pooled age of these two samples in
radiocarbon years is 545 B.P. + 23.

l-x-4-M TRENCH IN THE
EXTERNAL AREA—AREA 4
This 1-x^-m unit (Table 2.8; Figure 2.9)
is located in the south-central portion of the
site, 8 m southeast of the southwestern portion
of the western roomblock (Figure 2.1). This
area was noted by surveyors as a possible
midden based on the high density of surface
artifacts and on the topography. The trench
was oriented N-S down the southern face of a
slightly greater than 6° slope.
The primary component of Stratum 1 was
unconsolidated forest duff (i.e., undecomposed
pine needles and bark), some of which came
from a tree-throw about 1 m east of the unit.
The high density of recently deposited organic
matter is reflected in the relatively low density
of artifacts (5.5/10 / ) . Stratum 2 was a consolidated gravelly sandy silt with some tuff
pebbles. Root and rodent disturbance was
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Table 2.8. Midden Trench Sediment Descriptions.
Layer
(Stratum)
Id)

Depth (m
bmgs)

n(2)

0.72-1.02

m(3)

0.97-1.07

rv(4)

1.16-1.22

V(5)

upper
boundary
0.31-1.26

VI (6)

upper
boundary
0.48-1.20

0.70

Description
very dark grayish brown (10YR 3/2); slightly gravelly, sandy silt; single grain structureless; dry loose
consistence; few charcoal fragments, common fine
roots, abundant medium and coarse organic particles; abrupt smooth boundary. Layer composed
almost entirely of forest litter of pine bark and
needles, an A<, horizon (one with a high percentage
of undecomposed organic matter).
dark grayish brown (10YR 4/2); slightly gravelly
silty sand with rare cobbles; weak, medium subangular blocky structure; dry slightly hard-hard consistence; abundant cultural material, sharp, wavy
boundary. Midden deposit minimally altered by soil
formation processes (rare illuvial clay films).
grayish brown (10YR 5/2); slightly silty, gravelly
sand; single grain structureless; dry loose-slightly
hard consistence; abundant roots; abrupt wavy
boundary. Zone of severe root disturbance, not a deposiuonal layer, resulted in blending of some of the
overlying midden deposit.
brown (10YR 5/3); slightly gravelly, sandy silt;
weakfine-medium granular structure; dry slightly
hard consistence; common cultural material, few
krotovina, common roots.
brown (10YR 5/3); slightly gravelly sand; single
grain structureless; dry loose consistence; lower
boundary unknown. Non-cultural arroyo channel fill
deposits at base of profile in southern part of the
trench; ancient drainage of hillside west of the site,
reddish brown (5YR 5/3); slightly clayey fine sand;
moderate, medium subangular blocky structure; dry
hard consistence; lower boundary unknown. Noncultural deposit at base of profile in northern part of
the trench; B horizon.

common throughout the stratum but particularly in levels 2 and 3. The sediment surrounding the roots was less consolidated than
the rest of the deposit. The artifact density
increased significantly in this stratum to
16.3/10 /. Sherd density appeared to decrease
with depth and was consistently greater in the
northern portion of the trench. Patches of
unconsolidated sandy and clayey sediment
were identified at the base of Stratum 2 in the
southern half.
The shift to Stratum 3 is marked by a
change to a reddish, mottled sediment and an
increase in artifact density (23.3/10 / ) . Stratum

Masonry
(m3)
none

Artifact
density
(n/10/)
5.5

none

16.3

none

23.3

none

9.4

none

N/A

N/A

N/A

3 was closed when the mottling of reddish and
brown sediment became more pronounced
throughout the unit. The mottling appears to
be the result of root disturbance rather than a
change in the depositional regime. In Stratum
4 artifact density decreased with depth, but the
decrease was more pronounced in the southern
(downslope) portion of the trench. The Stratum 4 sediment was a mix of patches of sandy,
clayey and consolidated silty sediment. The
spatial variability in this stratum is probably the
result of post-depositional weathering of a
series of small individual deposits. The northern half of the trench continued to have a
higher artifact density than the southern half
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Figure 2.9. West profile of the midden trench.

although the overall density showed a relatively
dramatic decrease to 9.4/10 /. Culturally sterile
sediment was encountered at the base of level 1
in the southern half of the unit and in level 2
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over most of the northern portion. Excavation
continued into level 3 in the NW comer of
northern 1-x-l-m unit where the sediment had
a high density of charcoal.

Artifact density was consistently higher in
the northern portion of the trench and deposits
were generally thinner in the downslope portion of the trench. Both trends imply that the
bulk of the midden material was deposited
upslope and only some was transported downslope by gravity or slope wash. The downslope
portion of the midden was deposited over
sterile sandy sediment that marks the infilling
of an ancient arroyo.
SUMMARY AND CHRONOLOGY
LA 3840 is a mid-sized settlement on a
terrace above the right bank of Capulin Creek.
Excavation results do not allow us to refine the
survey estimate of 90 rooms for the site. Because of our limited sample, and because of the
high proportion of adobe used in the construction of Room 1, we cannot rule out the possibility that the pueblo was two-storied in places.
Our contour map, in conjunction with the
remnant wall heights in the Room 1 area, do
suggest that the pueblo was generally one story
tall. Time and funding did not permit a probability sampling program, but artifact densities
in the sample units here tended to be much
higher than at LA 3852 (Root 1992), a site that
supported a short occupation by a few households (Kohler and Powers 1993). Artifact
densities were more similar to those from the
kiva in Area 1 of LA 60372 (Linse et al.
1992:82). Of the two rooms sampled, one had
a hearth, although given the complexity of the
building sequence in that portion of the pueblo, in conjunction with our small sample, we

cannot rule out the possibility that this hearth
may have been associated with an outside space
adjacent to the room. The presence of relatively large quantities of nearly complete artifacts in this Room 2 area is unusual in the
BAEP excavation sample and seems to indicate
a different abandonment regime than the presumably leisurely, short distance movements
suggested by the depauperate floor assemblages in most other contexts.
We have three "absolute" age determinations for the site; none of the tree-ring samples
could be dated. The two radiocarbon determinations, from beams in roof fall from Room 1
and from Kiva 3, are not statistically distinguishable, but there seems to be little practical
advantage to averaging them. Using Method A
on the unsmoothed decadal data set of Calib
3.0, the outer rings of the large beam from
Room 1 yielded a lo calibrated age of A.D.
1407-1423. The same procedure applied to
the smaller sample from the kiva yielded two
age ranges: A.D. 1329-1347 and 1391-1423;
the latter seems more in line with the ceramic
materials discussed in the next chapter. Two
disjunct placements are likewise possible for
the archaeomagnetic sample from the Room 2
area hearth: A.D. 1395-1435, and A.D. 13201360. For statistical reasons and for agreement
with the ceramic materials, the later placement
is preferred. In sum, we have evidence for
building activities and hearth use from LA
3840 within a window that begins in the last
decade of the 1300s and extends through the
first three decades of the 1400s.
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3
CERAMIC MATERIALS
Timothy A. Kohler
Michele Gray
Classification of all ceramic materials was
undertaken in afieldlaboratory run concurrently
with the Summer 1991fieldseason. Laboratory
procedures for ceramic materials have been
described in earlier reports (Kohler 1989a; Gray
1990, 1992). The stylistic analysis routines developed for whitewares by Gray (see Gray and
Albaugh 1992) were not applied to the LA 3840
collection because of the scarcity of whitewares.
Otherwise, all procedures were as outlined by
Gray (1992). Materials reported herein were
classified by Gray.
INTERSITE COMPARISONS
At this stage in the analysis, we are most
interested in placing LA 3840 in its correct
temporal context, both in absolute terms, and
relative to the other relatively late contexts
sampled to date by the BAEP. We begin this
chapter, then, by comparing the LA 3840 ceramic collection to those from LA 60550, the
linear roomblock adjacent to Tyuonyi in Frijoles
Canyon sampled in 1988 (Kohler 1989c), and
from the midden strata in the kiva in Area 1 of
Burnt Mesa Pueblo (Linse et al. 1992). The absolute date for LA 60550 is unknown, although it
clearly represents a Classic period occupation,
probably contemporaneous with Tyuonyi, which
appears to have been occupied into the Middle
Classic period. The kiva midden at Burnt Mesa
Pueblo must postdate A. D. 1317, and probably
pre-dates A. D. 1350, although this upper limit is
less certain than the lower limit.
In Table 3.1 we display the relative frequencies of ceramic materials in each of these
three contexts. A log-linear model with no

interaction between site and traditional type was
calculated to identify those cells in which the
observed ceramic type frequencies depart most
strikingly from what would be expected if these
types were randomly distributed among these
three sites. Cells with many more ceramics (of a
particular type) than expected under the null
model are outlined; cells with many fewer ceramics than expected are shaded.1
It is clear that the kiva midden at LA 60372
(Burnt Mesa Pueblo) has much more Santa Fe
B/w and smeared-indented corrugated than the
other two sites, and that glaze wares and plain
gray are underrepresented, relative to the other
sites in the comparison. LA 60550, on the other
hand, is relatively high in Biscuit B, unidentified
Glaze-on-red sherds, and plain gray, whereas
smeared-indented corrugated is quite rare.
In many ways, LA 3840 appears more similar to LA 60550 than to LA 60372 in this comparison. For example, both LA 60550 and LA
3840 have strikingly more plain gray, and less
smeared-indented corrugated, than does LA
60372. On the other hand, LA 3840 has more
early glaze wares, especially Glaze-on-yellow A
or B (not further specified) than do the either of
the other sites, and also more glazeware (not
further specified).

^nly cells with standardized residuals > 1151
are so marked. Standardized residuals
are
calculated as (observed-fitted)/fitted-5. The
observed frequency of sherds in the cells
marked would be extremely unlikely to result
from random sampling from a single population of ceramic types.

Table 3.1. Total Ceramic Inventories from Classic Period Contexts Sampled by the BAEP, 1988-1991.

Traditional Type
Service Wares:
Potsuwi'i Incised
Potsuwi'i Gray
plain buffware
Kwahe'e B/w
Santa Fe B/w
Santa Fe Basket Impressed
Wiyo B/w
Galisteo B/w

pin/rv C/w

LA 60372
"Krva
midden"3

|

0.00
0.00
0.00
0.06
16.23
0.03
2.73
0.17
0.13
1.32
0.02
0.00
0.00
3.79
0.02
0.01
0.01

LA 3840

|

0.00
0.00
0.08
0.00
0.27
0.00
0.06
0.00
0.00
0.83
0.42
0.14
0.00
0.82
0.00
0.01
0.00

Biscuit A
Biscuit B
Biscuit nfs
Sankawi'i B/c
whiteware nfs
Wingate B/r
White Mountain Redware nfs
Heshotuthla Polychrome
Glazes A and B:
0.00
1.39
Agua Fria G/r
0.00
Cieneguilla G/y
1.09
Cieneguilla G/p
0.00
0.39
San Clemente G/p
0.00
0.44
0.00
0.36
Glaze A nfs
0.00
0.01
Largo G/r
0.00
0.10
Largo G/y
Largo Polychrome
0.00
0.09
G/p A or B
0.00
3.06
0.00
2.92
G/r A or B
0.00 |
4.75
G/y A or B
Glazes C-E:
0.00
0.17
Espinoso Polychrome
San Lazaro Polychrome
0.00
0.00
Puaray Polychrome
0.00
0.00
Escondido Polychrome
0.00
0.00
Pecos Polychrome
0.00
0.00
G/r nfs
0.00
6.89
G/y nfs
0.00
4.10
0.00
1.85
G/p nfs
7.52
0.00 |
Glaze nfs
Utility Wares:
corrugated
3.78
0.30
0.27
0.14
indented corrugated
57.33
plain gray
1.99 |
0.01
0.92
smeared corrugated
3.37
smeared-indented corrugated
I 69.11 |
0.01
0.12
striated plain
tooled/incised/appliqueed plain
0.01
0.02
unknown
0.29
0.02
0.00
0.00
indeterminate
99.99
99.98
TOTAL
8,892
8,652
N
7.3
3.8
Mean Sherd Weight (g)
Percent rims
9.8
6.9
a
Strata 8-11 in 2-x-2-m unit 91S 93E within the kiva, Area 1.
D
Not further specified.

Row
Percent

LA 60550

I

|

|

|
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0.12
2.08
0.00
0.04
0.12
0.00
0.12
0.00
0.12
0.46
3.20
1.37
0.21
0.46
0.00
0.00
0.00

RowN

Mean
Sherd
Weight (g)

0.02
0.25
0.04
0.03
7.36
0.02
1.26
0.08
0.08
1.00
0.58
0.23
0.03
2.10
0.01
0.01
0.01

3
50
7
6
1,469
3
251
15
15
200
115
45
5
419
2
2
1

3.3
6.4
2.9
10.7
9.0
11.7
7.6
9.3
8.6
8.4
6.2
3.5
9.8
8.3
10.5
3.0
14.0

0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.00
0.00

0.60
0.47
0.17
0.19
0.16
0.01
0.05
0.04
1.33
1.27
2.06

120
94
34
38
31
2
9
8
265
253
411

4.9
6.0
10.8
6.5
4.7
6.5
10.9
8.1
5.7
3.7
4.1

0.17
0.42
0.08
0.04
0.04
16.04
1.66
4.66
1.08

0.10
0.05
0.01
0.01
0.01
4.92
1.98
1.36
3.39

19
10
2
1
1
982
395
272
677

7.2
9.0
2.5
7.0
4.0
3.5
3.6
4.0
3.0

1.82
0.50
32.93
0.41
32.85
0.10
0.02
0.15
0.01
100.08

364
99
6,569
81
6,553
19
3
29
1

8.6
4.1
3.5
7.1
6.4
4.6
4.0
10.3
3.0

0.08
2.62
59.52
0.00
4.82
0.33
0.00
0.04
0.04
99.98
2,406
3.8
5.0

|

|

19,950
5.3
8.0

These differences are perhaps not entirely
due to temporal differences among these three
sites. LA 60372 lies just north of the traditional
Frijoles Canyon boundary between the more
northerly Tewa-speakers and the more southerlyKeresan speakers; LA 60550 lies on that boundary but perhaps within the traditional Keresan
range; and LA 3840 is well within the traditional
Keresan distribution. Let us assume, for the sake
of argument, that these differences at least carry
an important temporal signal, and see what the
nature of that signal may be.
First, for LA 60372, the complete absence of
glazes suggests that the kiva midden was deposited before A. D. 1315/1325 (McKenna and
Miles 1991). This placement is somewhat confounded by traces of biscuit wares in the kiva
midden, which ought to postdate A. D. 1375.
(These sherds are relatively evenly distributed
throughout the strata in question, and many appear to be intermediate between Wiyo B/w and
biscuitware.) LA 60550—with its relatively large
amount of Biscuit B (which has an approximate
inception date of A. D. 1400) and the later
glazes—is unquestionably the latest of the group.
But what dates are indicated for LA 3840 from
its ceramic collection, and are they in accord
with the ca. A. D. 1390-1430 placement indicated by the absolute dates reported in the
previous chapter?
The almost complete absence of Santa Fe
B/w at LA 3840 (Table 3.1) is remarkable, as is
the low frequency of smeared-indented corrugated. Both have termination dates of approximately A. D. 1400 or slightly earlier. The relatively strong presence of Glaze A types suggests
some occupation between A. D. 1315/1325 and
A. D. 1425, the approximate termination date for
the glaze A wares. On the other hand, Glaze B is
also well represented; these glazes should mark
an occupation between A. D. 1400 and A. D.
1450. Demonstrably later glazes are almost completely absent. Among the utility wares, the
strong presence of plain gray also probably indicates a post-A. D. 1400 date for the occupation,
although the temporal distribution of this type is
apparently not well known. A relatively short
occupation of LA 3840 between A. D. 1400 and
A. D. 1425, the period of overlap between the
Glaze A and B types, would be in accord with
the other available ceramic evidence and with the
absolute dating evidence currently available, as
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would a longer occupation that begins somewhat
earlier but endures into this period. The traces of
Glaze C types at the site could be due to later
reuse, or to an occupation extending somewhat
after A. D. 1425.
In Figures 3.1-3.3 we illustrate some of the
decorated ceramic types that are especially common at LA 3840. In our comparison of "late"
contexts from the BAEP (Table 3.1), AguaFria
G/r (Figure 3.1a, b) occurs only at LA 3840, as
does Cieneguilla G/p (Figure 3.2a and Figure
3.3) and San Clemente G/p (Figure 3.1e). All of
these are Glaze A types. Glaze-on-yellow A or B
(Figure 3.Id) also occurs, in this sample, only at
LA 3840. Biscuit B sherds (Figure 3.2b) are less
common at LA 3840 than at LA 60550, as are
Biscuit sherds (not further specified) (Figure
3.1c), but both categories are more common at
LA 3840 than in the kiva midden of LA 60372.
INTRASITE COMPARISONS, LA 3840
In Table 3.2, major provenience groups
within LA 3840 are compared in terms of the
distribution of ceramic types, mean weights, and
proportions of rim and jar sherds in the collections. The convention established in Table 3.1 of
hatching cells with counts lower than expected,
and outlining cells with counts higher than expected, is maintained here, although the absolute
value of the standardized residuals in the marked
cells is only > 2.5 (we used > 1151 in Table 3.1).
Hence, the areas within LA 3840 are much more
similar to each other than are the three sites
contrasted in Table 3.1. Nevertheless, applying
this convention to a table of this size, we would
expect to see only about 2 cells marked, if the
collections had been obtained by random sampling from a single population of ceramics. The
fact that we have marked 14 cells indicates some
significant differences among these areas within
LA 3840.
The kiva fill and the Area 4 midden (tested
by the trench) seem to contrast with each other
the most. Some of these differences are probably
due to the period over which deposition took
place. For example, the high proportion of
whiteware (not further specified), and smearedindented corrugated in the midden, contrasts with
markedly low frequencies for these same categories in the kiva fill. On the other hand, the

Figure 3.1. Ceramic materials from LA 3840. a: Agua Fria G/r bowl rim, interior. Room 1, Stratum 5; b: Agua
Fria G/r bowl rim (interior above), 3-x-4 m broadside in Room 2 area. Stratum 4; c: Biscuit ware (not
further specified), bowl rim interior, 3-x-4 m broadside in Room 2 area. Stratum 3; d: Glaze-on-yellow A
or B (not further specified) jar body sherd, exterior. Room 1 Stratum 4; e: San Clemente Glaze-on
polychrome bowl rim, interior, kiva Stratum 6.
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Figure 3.2. Ceramic materials from LA 3840. a: Cieneguilla Glaze-on-polychrome bowl rim (interior above), kiva
Stratum 9; b: Biscuit B bowl sherd (interior to left), kiva Stratum 5.
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Figure 3.3. Cieneguilla Glaze-on-polychrome jar rim, exterior, from kiva Stratum 9.
kiva fill contains more glazes of most types, but
especially more glaze-on-yellow (not further
specified), than does the midden; the midden is
in fact markedly low in glaze-on-yellow (not
further specified). If the occupation of the site
began in the late fourteenth century and ended in
the early-to-mid fifteenth century, and if materials from throughout the occupation were deposited with the midden, but only materials from the
end of the occupation were deposited in the kiva
fill, we would expect to see this pattern. These
two provenience groups are generally similar to
each other, and contrast with the room fills, in
containing smaller sherds, more rim sherds, and
fewer jar sherds. However, the differences on
these three variables are slight (Table 3.2).
The differences between the Room 1 and 2
areas, and between them and the other two
provenience groups, are more difficult to explain.
The collection from the Room 2 fill is strongly
affected by the contents of Feature 1, which
contained a high density of various ceramic
types, including corrugated (n=l 1, probably all
from a single vessel); smeared corrugated
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(n=22); plain gray (n=221), and glaze-on-polychrome A or B (not further specified) (n=40,
possibly all from a single vessel). The two early
glaze types with outlined cells in the Room 2
area column also occur in the feature, in smaller
amounts. With this confounding factor in mind,
the kiva and room fills appear to be fairly similar
and broadly contemporaneous.
SUMMARY
LA 3840 is a terminal Early and early
Middle Classic period village. If the occupation
was relatively short, it was probably contained
within the period between the very late fourteenth century and about A.D. 1425. A slightly
longer, or discontinuous, occupation centered on
this period cannot be ruled out. For the areas
sampled, differences in the ceramic collections
within the site are relatively slight. However, the
site apparently was occupied long enough for the
Area 4 midden (which presumably integrates
materials deposited during the entire occupation)
to develop some differences with the room and

Table 3.2. Distribution of Traditional Ceramic Types in LA 3840.
Kiva fill

Midden

Room 1
area3

Room 2
area0

Row
Percent

RowN
Service Wares:
plain buffware
0.31
0.00
0.00
0.00
0.08
7
Wiyo B/w
0.09
0.00
0.09
0.05
0.06
5
Santa Fe B/w
0.22
0.66
0.28
0.17
0.27
23
Biscuit A
0.74
0.85
1.04
0.49
0.83
72
Biscuit B
0.13
0.41
0.09
0.65
0.42
36
0.04
Biscuit nfs c
0.17
0.09
0.14
0.19
12
whiteware nfs
1.65
0.50
1.04
0.82
71
041
0.00
0.00
0.01
0.02
0.00
White Mountain Redware nfs
1
Glazes A and B:
3.02
1.38
1.24
1.39
120
Agua Fria G/r
1.01
0.98
0.94
1.23
0.91
1.09
94
Cieneguilla G/y
Cieneguilla G/p
0.53
0.22
0.58
0.00
0.39
34
1.23
San Clemente G/p
38
0.44
0.36
0.27
0.33
0.00
0.01
1
Largo G/r
0.00
0.00
0.08
Largo G/y
0.19
0.04
0.00
0.00
0.10
9
Largo Polychrome
0.07
0.04
0.17
0.19
0.09
8
Glaze A nfs
0.27
0.31
0.25
0.94
0.36
31
3.75
3.14
1.98
2.92
2.65
253
G/r A or B
5.09
4.88
1.23
4.75
411
G/y A or B
5.43
5.67
2.32
2.64
3.06
G/p A or B
2.92
265
Glazes C-E:
Espinoso Polychrome
0.27
0.08
0.09
0.17
15
0.09
G/r nfs
7.09
6.12
8.68
5.67
6.89
596
G/y nfs
|
5.60
2.7?
4.05
1.13
4.10
355
G/p nfs
2.20
0.98
2.64
1.42
1.85
160
10.72
6.99
7.52
651
Glaze nfs
7.38
2.56
Utility Wares:
1.13
corrugated
0.18
0.25
0.30
26
0.17
indented corrugated
0.02
0.13
0.25
0.47
0.14
12
61.57
4,960
plain gray
56.49
55.43
60.00
57.33
smeared corrugated
1.07
0.85
0.92
80
0.84
0.99
smeared-indented corrugated
4.91
2.83
3.37
3.72
292
2.58
0.18
0.09
0.12
10
striated plain
0.12
0.00
0.00
tooled/incised/appliqueed plain
0.00
0.04
0.08
0.02
2
unknown utility
0.02
0.00
0.00
0.09
0.02
2
99.97
99.97
99.95
100.00
99.98
TOTAL
4,144
2,239
1,210
1,059
8,652
N
Mean sherd weight (g)
3.8
3.1
4.0
4.8
3.8
7.2
5.4
6.0
Percent rim sherds
7.5
6.9
78.0
78.8
79.4
76.6
Percent jar sherds
74.4
a
Includes the 3-x-3-m unit 94S 106E, used to discover the Room 1 outline.
0
Includes the 3-x-4-m broadside used to explore the Room 2 area, and the 1-x-l-m unit 114S 79E.
c
Not further specified.

(especially) the kiva fills, which presumably are
biased towards the last years of occupation.
These differences are not large, however, and in
general, the ceramic collection from the site is in
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accord with the 14C and archaeomagnetic evidence presented in the previous chapter, pointing
to an occupation in the very late fourteenth and
early fifteenth centuries.

4
STONE ARTIFACTS
Matthew J. Root
Douglas R. Harro
In this chapter we present the descriptive
results of studies of raw material procurement,
production technology, and function of ground
and flaked stone artifacts from LA 3840, a large
U-shaped pueblo that dates to the Classic period.
Our immediate goals are to (1) describe the major sources of toolstones available to local craftspeople, (2) describe the artifacts recovered from
LA 3840 excavations and (3) to briefly compare
the LA 3840 collection with those from the sites
previously studied on the Bandelier Archaeological Excavation Project. These analyses are
designed to eventually test the model of population aggregation on the Pajarito Plateau proposed by Kohler (1989b).
Excavations tested three areas of LA 3840,
including the U-shaped roomblock (Area 1), one
of the three kiva depressions (Area 3), and the
exterior midden and courtyard (Area 4) at the
opening of the roomblock. Excavators recovered
most artifacts from midden deposits outside of
structures or from fill proveniences within the
rooms and kiva (see chapter 2). Most artifacts are
secondary refuse. There is little variation in kinds
and quantities of artifacts recovered from these
areas, and therefore, we grouped all proveniences
for the present analysis.
LABORATORY TECHNIQUES
We divided the stone artifact collection into
three classes for analysis: flaked stone tools,
groundstone tools and debitage. Tools are defined as any pieces of stone that exhibit humanly
induced modification from either (1) shaping, (2)
flaking, or (3) use to modify or transmit force to
other objects. Flakes must exhibit this type of

modification after they were struck from the
parent piece of stone to be classified as tools.
Preforms and blanks broken during manufacture
and never used, as well as cores, are defined as
tools. Flaked tools have only been shaped by
flaking. Groundstone tools were produced by
some combination of pecking, crushing, polish,
smoothing, or grinding, and may also exhibit
flaking. Tools modified only by use, such as
hammerstones, are analyzed as groundstone.
The analysis of stone artifacts emphasizes
determining the production technologies and
functions of tools, not grouping artifacts according to previously defined morphological
typologies. We analyzed allflakedand groundstone tools under low magnifications (10x-70x)
with a binocular stereozoom microscope and
high-intensity fiber optic lamp. We classified all
flake stone implements into functional classes
and stages of manufacture on the basis of wear
on tool surfaces and edges, edge cross-section
shape, intensity of wear, production technology,
and tool morphology (as defined by Ahler 1975,
1979). Flaked stone tools that were used for more
than one function were classified as either multifunctional or recycled. No tools in the LA 3840
collections had more than two functions. We also
use the "morpho-use" system defined by Phagan
and Hruby (1984) to classify all flaked and
groundstone tools. Morpho-use classes were
originally defined on the basis of tool morphology, production technology, and assumed functions of traditional artifact types. We also used
use-wear to place groundstone artifacts into
morpho-use classes. We classified multifunctional groundstone tools according to their predominant function; we noted additional functions, but did not systematically record them. The

functional and morpho-use classes were discussed in more detail by Root (1989).
We placed all tools into one of four "usephase" classes. Class definitions are based on the
notion that all durable goods pass through stages
of raw material procurement, manufacture, use,
discard, or loss during their use-lives (Ahler
1986:44; Schiffer 1972). The use-phase classes
are (1) complete preforms and blanks that are
suitable for continued reduction into finished
tools, (2) preforms and blanks that workers discarded during manufacture because of breakage
or other knapping errors, (3) technologically
completed implements that are unbroken and still
usable for their original function, and (4) technologically completed tools that were presumably no longer usable for their original function
because they were broken or worn out from use
or resharpening.
The debitage analysis is designed to gather
information on raw material use and tool production technology. Flaking debris produced
during groundstone tool manufacture and use is
also included in the debitage. Flake size is an
important technological attribute that varies with
the location and angle of force application, platform morphology, and objective piece size and
shape (Ahler 1989; Cotterell and Kamminga
1987). Therefore, we size-graded debitage
through a series of three nested geologic screens
with square mesh openings of 25.0 mm, 12.5
mm, and 5.6 mm. The smallest mesh approximates the opening of field screens. Debris that
fell through the 5.6 mm mesh is an unsystematic
sample picked from field screens and can not be
used for systematic comparative analyses. Sizegrading is an easy way to collect data on the size
of debitage without resorting to the time-consuming technique of individually measuring
flakes.
After size-grading, we classified all flakes
according to raw material type (raw material
types are listed in Root 1989: Appendix D). We
then placed all debitage into one of the following
technological classes: primary decortication,
shatter, bipolar, bifacial thinning, alternate, and
other nonbipolar percussion flakes (definitions of
flake types are in Root 1989:Appendix B). The
last class consists of flakes that do not possess
the defining attributes of one of the more specific
technological classes; this class contains debitage

produced by virtually all percussion reduction
technologies. We further subdivided all flakes
according to whether or not they had cortex
anywhere on their platform or dorsal surface,
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 cortex state. We also weighed flakes by sizegrade batch.
THE BANDELIER LITHIC LANDSCAPE
The Pajarito Plateau and Jemez Mountains
are rich in sources of toolstones. The Jemez
Mountains are composed largely of igneous
rocks, but many kinds of metamorphic and
sedimentary rocks occur in the surrounding area.
Sillimanite schist, also calledfibrolite,was
highly prized for ax bits and occurs nearby in the
Sangre de Cristo Mountains (Woodbury
1954:38-39). Bedrock formations of metaquartzite, which was commonly used for hammers and other heavy-duty tools, crop out in the
Abiquiu area, and metaquartzite gravels occur
along the Rio Grande (Warren 1979). Santa Fe
Group sandstones crop out east of the Caja del
Rio Plateau and within Bandelier National Monument in Capulin Canyon (Smith et al. 1970).
Large tabular pieces of welded tuff occur in
abundance in the topmost layers of the Tsirege
Member of the Bandelier Tuff (Bailey and Smith
1978:186, 192). The Puebloans of Bandelier
commonly used welded tuff slabs for sills, mealing bin liners, deflectors, hatch covers, and other
architectural elements, as well as for ground
stone tools such as manos and metates. Though
many other kinds of stone are scattered across
the region, the people of Bandelier mainly used
three kinds in their flaked stone technology:
basalt, Pedernal chert, and obsidian. Below we
describe the distribution of the these three raw
materials across the area.
Basalt
Basalt is the most abundant toolstone available on the Pajarito Plateau. Extensive flows
exist east of White Rock Canyon on the Caja del
Rio Plateau and at the southern tip of the Pajarito
Plateau on Santa Ana Mesa. Basalt crops out in
both walls of White Rock Canyon below the
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Bandelier Tuff. This rock is generally poorly
suited for flaked stone tool manufacture. There is
an outcrop of black, homogeneous, extremely
fine-grained material with excellent fracturing
properties exposed on the slopes of an unnamed
mesa at the mouth of Lummis Canyon. Inspection of the the talus below this outcrop indicated
that it is composed of cobbles and boulders of
high quality basalt. This area is littered with
tested cobbles, cores, and early stage manufacturing rejects, indicating its extensive use in
the past as a source of raw material. Additionally,
vesicular basalt, often used for manos and abrading tools, usually occurs at the tops of basalt
flows or in the proximity of vents.
Chert
Little of the chert found in archaeological
sites in Bandelier comes from the sources on the
Pajarito Plateau. Most was probably imported
from the Pedemal chert deposits located approximately 50 km to the north. Pedernal chert is
easily distinguished from the other cherts of the
region. It is generally translucent to opaque white
and sometimes exhibits black dendritic impurities; occasionally, portions are tinted red or
yellow.
The Pedemal chert bed has been described
geologically as an indurated limestone deposit,
and is a component of the Abiquiu Tuff Formation. The bed is exposed from Cerro Pedemal
westward for 40 km, ending at San Pedro Mountain. The bed lies at an elevation of 2,590 m in
the east, where it is from 1.5 to 6.1 m thick. It
gently rises to 3,200 m in the west where it comprises the resistant cap rock of the large, flattopped San Pedro Mountain. (Church and Hack
1939; Smith 1938).
Bryan (1938, 1939) described three major
quarries on the slopes of Cerro Pedemal and a 4
ha quarry on the summit of San Pedro Mountain.
The latter is extensively pocked with quarry pits,
which are up to 1.5 m deep and 3 m wide. Judging from the density of pits and size of the San
Pedro Mountain quarry, it was probably the most
intensively exploited of the Pedemal chert
sources.
Small amounts of Pedemal chert gravels also
occur along the Rio Chama and Rio Grande. We

used Warren's (1979:Table 3.2) survey of rock
types in the pebble and cobble-size fractions of
Rio Grande alluvial deposits in White Rock
Canyon to calculate the proportion of Pedemal
chert present in nearby Rio Grande deposits; it
comprises 2.7% of the total. Pedemal chert may
also occur in basal portions of the Puye Formation, which contains crystalline rocks that are
probably channel gravels of the ancestral Rio
Grande. This formation is extensively exposed
north of Los Alamos Canyon, about 15 km north
of Frijoles Canyon. Based on examination of
cortex types, we have suggested that the people
of Burnt Mesa Pueblo gathered most of their
Pedemal chert either from alluvial gravels closer
to the primary source or from the quarries at
Cerro Pedemal. They probably gathered relatively little Pedemal from the Rio Grande deposits within and directly adjacent to Bandelier
(Root and Harro 1992).
Small nodules of other cherts are scattered in
outcrops of the Santa Fe Group's Tesuque Formation in the tributaries of Capulin Canyon. Apparently these deposits were not heavily exploited because the chert occurs rarely in archaeological sites on the Pajarito. For example, at
LA 3840 only 2% of the debitage consists of locally available chert (see below).
Obsidian
The Jemez Mountain region, including the
Pajarito Plateau, is rich in obsidian. These
sources are divided into two groups: the highland
Jemez Mountain sources and the lowland Pajarito
Plateau sources. The highland sources are characterized by high densities of relatively large
cobbles, whereas the lowland sources are lowdensity scatters containing small cobbles and
pebbles. In the Jemez Mountains the obsidians
are found in volcanic rhyolite domes and their
adjacent flow breccias. At lower elevations on
the plateau, obsidian occurs in rhyolite exposures
as well as in alluvial deposits in many of the
canyon bottoms and in pumice beds within the
Bandelier Tuffs.
Jemez Mountain Sources
Jemez Mountain obsidians occur in rhyolite
domes formed during extrusive episodes during
the Tertiary and Quaternary. Each source
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location contains obsidians that are highly variable in color and opacity. Because the visual
differences within single source areas are as great
as the variation between different sources, obsidian artifacts cannot be identified to geologic
provenance on the basis of macroscopic attributes. Instead, each source must be chemically
characterized and geologic source identification
must be based on minor and trace element data
The Jemez source system is divided into
three units according to depositional relationships and age. From north to south they are the
Polvadera, Tewa and Keres groups (Bailey and
Smith 1978; Baugh and Nelson 1987). Because
obsidian is an unstable material that hydrates
through time, older obsidian deposits contain
smaller, less homogeneous nodules than do
younger deposits. The oldest obsidian found in
the Jemez Mountains is from the Keres Group,
which formed during the Pliocene. This includes
the source localities of Cafiada de Cochiti, Paliza
Canyon, Bearhead Peak, Borrego Canyon, and
Bear Springs Peak. These older deposits are the
most weathered and contain the smallest nodules
of any Jemez source. These sources were not
used as frequently as were those of the Tewa
Group because of the small size of the raw material (Baugh and Nelson 1987:317).

Several large obsidian-rich rhyolite domes
formed along the rim of the Valles Caldera
during its eruptive phase. These domes are in the
high mountains and include obsidian sources
such as Cerro del Medio, Cerro del Rubio, San
Antonio Mountain, and Cerro San Luis. Though
some large cobbles occur elsewhere, the Valles
Caldera domes yield the largest pieces of obsidian found in the region. The Cerro del Medio
dome contains toolstone varying in size from
pebbles to boulders. This was the major source of
obsidian for the Puebloans who traded the stone
eastward to the bison-hunters of the Plains and
across the Puebloan Southwest (Baugh and
Nelson 1987:18; Findlow and Bolognese
1982:56; Winter 1983).
Pajarito Plateau Sources

At the beginning of the Pleistocene, the El
Rechuelos Formation of the Polvadera Group
was extruded. The only prehistorically important
source of toolstone in this unit is at Polvadera
Peak, north of the Toledo Caldera on the northern margin of the Pajarito Plateau (Baugh and
Nelson 1987:317-318; Warren 1979:57).

Obsidian occurs on the mesas overlooking
the Rio Grande, far from any known rhyolite
outcrop (Warren 1979:57). These sources are
above pumice beds of the Otowi Member of the
Bandelier Tuff Formation. The Bandelier Archaeological Survey Project recorded one such
obsidian source. This site (LA 84083) was a lowdensity scatter of debitage, tested obsidian pebbles, tools, and unmodified obsidian pebbles and
small cobbles that covers 26 ha. The largest
tested pieces measured by surveyors are 5 cm in
diameter (data from Bandelier National Monument, Site Survey Form). Our excavations over
the last four years have shown that Puebloan
stoneworkers often reduced such small pebbles
by freehand percussion to produce flakes usable
directly as tools and suitable for manufacture into
implements such as arrow points and perforators.

The latest depositional episode, and the most
complex of the three, formed the Tewa Group
during the early Pleistocene. These rocks are
centrally located in the Jemez Mountains and are
among the youngest rocks in the region. These
materials are divided into two complexes based
on association with two episodes of caldera formation. A major early Pleistocene eruption
formed the Toledo Caldera and extruded the
Cerro Toledo rhyolites along with rhyolite tuffs,
and tuff breccias. In the Jemez Mountains, Cerro
Toledo obsidian source localities include Rabbit
Mountain and Obsidian Ridge (Smith et al.
1970); Cerro Toledo obsidians found on the
Pajarito Plateau are discussed below.

The Cerro Toledo tuff breccias are another
source of obsidian on the Pajarito. These breccia
deposits resulted from superheated avalanches of
pyroclastic material that occurred between the
deposition of the Otowi and Tsirege members of
the Bandelier Tuff. They may have originated at
the Rabbit Mountain vent on the southeastrimof
the Valles Caldera (Bailey and Smith 1978;
Smith et al. 1970). Whereas the outcrops of
Cerro Toledo tuff breccia in the Jemez Mountains are good obsidian sources (e.g., Obsidian
Ridge), the outcrops of the Pajarito contain
sparser and smaller nodules. Obsidian-bearing
outcrops of the breccia occur in Alamo Canyon
(Bandelier Archeological Project, Isolated
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Table 4.1. Groundstone Tools by Morpho-Use Class and Raw Materaial, LA 3840.
Morpho-Use Class
General, nfs
Polishing stones
Abrading stones
Shaped stone slabs
Palettes
Lapstones/
Grinding stones
Hammerstones
One-hand manos
Two-hand manos
Metates, nfs or
fragmentary
Slab metates
Full-grooved ax
Total

Toutl

Basalt
1
2
2
0
0
1

Granite
0
0
0
0
0
0

Tuff
0
0
2
0
0
0

Welded
Tuff
0
0
3
10
0
2

Sandstone/
Sedimentary
6
0
8
1
1
0

Quartzite
0
3
0
0
0
0

n
7
5
15
11
1
3

%
12.7
9.1
27.3
20.0
1.8
5.5

1
0
1
0

0
0
1
0

0
1
0
0

0
0
0
3

0
0
1
0

0
0
0
0

1
1
3
3

1.8
1.8
5.5
5.5

1
0
9

0
0
1

0
0
3

1
0
19

2
0
19

0
1
4

4
1
55

7.3
1.8
!100.1

Occurrence Form, number 801) and farther south
in Bland Canyon (Warren 1979:57), suggesting
that these deposits are quite extensive. Small
obsidian pebbles also occur in alluvial deposits in
the canyon bottoms, though the ones that we
have seen are 3 cm or less in diameter.
The people of the Pajarito Plateau probably
procured much of their obsidian in the Jemez
Mountains, and these are the only sources of
large cobbles and boulders. The breccias in the
Plateau, however, provided a source of small
material suitable for the manufacture of many
commonly used kinds of tools. Additional undocumented obsidian outcrops probably occur on
the Pajarito. Foiebloans may have used these
more local sources to a larger extent than previously thought. Ongoing chemical characterization of stone from known Pajarito sources
and from Puebloan sites will provide clues to
deciphering prehistoric patterns of obsidian
procurement and exchange.1

1

While this chapter was in press, x-ray fluorescence characterizations were reported by
Kunselman (see Appendix, this volume). Except for the temporal extremesrepresentedby a
late Paleolndian point, and a flake in the fill of
a Middle Classic cavate, most obsidan was apparently derivedfromthe Obsidian Ridge/Rabbit Mountain cluster of sources.
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DESCRIPTION, LA 3840 COLLECTION
Groundstone Tools
Excavators recovered 55 ground stone tools
from LA 3840 representing a variety of morphouse classes. Table 4.1 presents a crosstabulation
of morpho-use classes by raw material types.
Three vesicular basalt tools are listed with the
nonvesicular basalt. Most tools were made of
welded tuff (n=19) from the Bandelier Tuff Formation and from the local Santa Fe Group sandstones (n=18) that crop out up canyon from the
site. Most tools were recovered from excavations
within the roomblock (n=29) and the kiva
(n=18); only eight were from the courtyard and
exterior midden.
Groundstone Tools, Fragmentary or Not Further
Specified (nfs) (n=7)
This class includes all minimally modified or
fragmentary tools that do not possess the defining attributes of one of the more specific groundstone classes listed below or in Root (1989:
Appendix D). We also include all unmodified or
minimally altered stones, except for building
materials, that do not occur on the site naturally,
and therefore, must have been carried in by site
occupants. Five of the seven artifacts in this class
are unworn, fragmentary slabs of Santa Fe Group
sandstone. These may be small pieces of larger
tools such as lapstones or metates, or they may

Figure 4.1. Stone tools from LA 3840. a: full-grooved ax; b: groundstone tool recycled as a core; c, e: abrading
stones; d: polishing stone; f: ironstone concretion.
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be building stone fragments erroneously classified as groundstone tools. An unmodified basalt
river cobble is also placed in this class. The remaining artifact is a concretion, probably of
secondary iron oxides (Figure 4. If; listed in
Table 4.1 as a sedimentary rock). Excavators
found this concretion in kiva -fill sediments,
suggesting that a Puebloan collected this strangely shaped stone and brought it to the site as a
curiosity or for use inritual(Woodbury
1954:188-189).
Polishing/Polished Stones (n=5)
These tools are quartzite and basalt stream
cobbles and pebbles with both convex and flat,
polished, working surfaces. Two tools have hematite on their working surfaces suggesting use in
processing pigments. One small basalt tool may
have been a burnishing stone used in pottery
manufacture (Figure 4.1d). The cobble-size tools
may have been used for more heavy-duty tasks,
such as smoothing floor or wall plaster.
Abrading Stones (n=15)
Most abraders are sandstone, though basalt
(including vesicular basalt), tuff, and welded tuff
also occur. Seven abraders have flat working
surfaces (Figure 4.1e), three have slightly curved
working surfaces (Figure 4.1c), and one has
grooved and flat working surfaces. These tools
were all probably hand-held during use. Most of
these tools are minimally worn, suggesting that
they were used for a short time and discarded.
One is stained with hematite, suggesting use in
pigment processing. The remaining tools may
have been used to work wood or bone, to shape
building stones, or to process food.
Shaped Stone Slabs(n=ll)
These artifacts are thin slabs (less than 5 cm)
minimally shaped by flaking, smoothing, and
grinding. Ten are welded tuff and one is sandstone. These may have been architectural elements, small work platforms, or slabs used to
process food or minerals such as clay or pigment.
Ten were recovered from fill proveniences witnin
structures and one was from the exterior midden.
Palette (n=l)
This is a small, bowl-shaped piece of sand-

stone made by smoothing and grinding, and is
stained with hematite. This may have been used
to prepare pigment, but it is possible that it was a
painted bowl used to hold other materials.
Lapstones (n=3)
Two of these are tabular stream cobbles, one
of basalt and one of welded tuff, and one is a tabular piece of welded tuff. All have ground and
smoothed working surfaces shaped only by use.
The well-developed wear facets suggest that they
were used for long periods. They may have been
used as stationary platforms to process food. One
large basalt cobble (2.65 kg) also has crushing
and pecking on both poles indicating that it was
also used as a heavy-duty pounding implement.
Hammerstone (n=l)
This is a large (2.00 kg) elongated basalt
stream cobble with pronounced flaking and
crushing wear on both poles. This tool is certainly too large to have been used in the chipped
stone technology evident at LA 3840, but may
have been used in the manufacture and maintenance of large groundstone tools such as metates and manos (Hayden 1987), or in shaping
masonry. Other functions, such as plant processing or smashing bones, are also possible
(Windes 1987:300).
Manos (n=4)
Excavators recovered three two-hand manos
with two wear facets on their working surfaces.
One is a complete granite tool with two welldeveloped wear facets which create a trapezoidal
cross-section (Figure 4.2c). The wear facet on the
back of the tool intersects the top surface of the
mano, indicating extensive use; it might have
been discarded because it was near the end of its
use-life. Granite is not locally available, but extensive outcrops occur along the western flanks
of the Jemez Mountains (Smith et al. 1970). The
other two-hand manos are broken; one is about
one-half of a vesicular basalt tool with a rectangular cross section (Figure 4.2b). The grinding surfaces on both two-hand manos are straight
in long section, indicating that they were used on
flat-surfaced metates. An oval, one-hand mano
made of hard tuff (but not densely welded) has
two ground working surfaces. This tool is too
soft to be an effective food processing imple
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Figure 4.2. Stone tools from LA 3840. a: fragmentary slab metate; b: fragmentary two-hand mano; c: complete
two-hand mano.
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ment, but may have been suitable for processing
clay or other minerals. Striations on one working
surface indicate a back-and-forth working motion
parallel to the long-axis. The tool may have been
a hand-held abrader, but is classified as a mano
because of its symmetrical shape.
Metates (n=7)
Four of the metates are broken slab metates,
which were probably rectangular in plan when
complete (Figure 4.2a). These tools have flat to
slightly concave wear facets as much as 1-cm
deep ground into their working surfaces. These
tools were undoubtedly paired with two-hand
manos, such as those described above. Two
welded tuff metatefragmentsare too small to
classify into a specific type; thefragmentsare
from the same provenience and cross-mend. A
large welded tuff tabular cobble (22 cm in
diameter) has a flat wear facet formed by grinding and smoothing on one surface. The tool was
made by flaking and pecking and the working
surface was refurbished by pecking. This irregular metate was probably used to grind food.
Ax (n=l)
Excavators found a full-grooved ground and
polished metaquartzite ax (Figure 4.1a) in Room
2, Feature 1, which consisted of at least two
broken, but reconstructible pots (the ax is pointlocated artifact 1 from the feature). The face of
the bit has striations perpendicular to the working
edge; it is not clear if these are from use or resharpening. The pole displays crushing and
flaking that cross-cuts the ground and polished
surface that was originally present from manufacture. This suggests that die tool was used as a
hammer, as well as a woodworking tool. A corner of the pole is broken off, perhaps from use as
a hammer. Thisfracturemay have also led to the
discard of the tool, as it probably would have
required regrooving for secure hafting as a chopping implement.
Flaked Stone Tools
A total of 73 flaked stone tools was recovered. Many of these are from the kiva fill
(n=33), perhaps indicating that this was a secondary refuse area, as was the case at Burnt
Mesa Pueblo (Linse et al. 1992). In contrast with

the distribution of groundstone, excavators
recovered equal numbers of flaked stone tools
from the roomblock (n=20) and the courtyard/exterior midden (n=20). The small collection contains a variety of functional tool types,
though cores and expedientflaketools dominate
(Table 4.2). As at other sites on the Pajarito,
Anasazi flintknappers relied almost exclusively
on basalt, obsidian, and Pedernal chert (Table
4.3). A description of the collection by functional
class follows.
Projectile Points (n=4)
The four projectiles recovered include three
arrow points with distal impact fractures; two of
these are made of heat-treated chert and the other
is obsidian. One of the chert points was sidenotched and the other is toofragmentaryto determine its original morphology. The obsidian
tool is a large, corner-notched arrow point, but
the stem is broken off, probably from impact
(Figure 4.3b).
The remaining projectile is a Paleoindian
Scottsbluff point made of obsidian and recovered
from Stratum 4 of Trench 1 near the opening of
the U-shaped roomblock (Figure 4.3a). This
stratum contained Anasazi midden deposits, but
may have also included some material deposited
by slope wash. This Paleoindian tool was spatially associated with Anasazi artifacts, suggesting that a Puebloan discovered this prize elsewhere and brought it to LA 3840. It may simply
have been an interesting piece collected out of
curiosity, or perhaps gathered for ceremonial use.
For example, Zuni fetishes sometimes included
stone bifaces (Cushing 1979:200-201).
The tool is technologically and morphologically similar to Scottsbluff points recovered
from Paleoindian contexts, leaving no doubt as to
its original Paleoindian manufacture. The blade
was thinned by parallel-oblique pressure flaking,
though the original flaking sequence is obscured
by resharpening. The stem is slightly expanding
with a concave base. The proximal blade width
(21.8 mm) is 1.9 mm more than the distal haft
element width (19.9 mm), creating slight shoulders. Opposite blade edges were resharpened by
removing a sequence of parallel-oblique pressure
flakes from the tip to the base, indicated by the
overlap of flake scars. The basal and lateral margins of the stem display pronounced grinding for
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Table 4.2. Flaked Stone Tools by Functional Class and Use-Phase, LA 3840.

Functional Class
Arrow points
Lance points
Bifacial tools of unknown function
Bifacial cutting tools
Transverse-edged cutting tools
Light-duty scraping tools
Expedient cutting tools
Denticulated flake tools
Utilized flakes, hard materials
Retouched/utilized flakes, variable materials
Notched flake tools
Bipolar tools
Drills
Slotting, grooving tools (beaks)
Cores
Tested raw material
Steep-edged, heavy-duty scraping tools
Hammerstones/pounders
Total

Preforms/
Blanks
n
0
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2

Finished,
Usable
n
0
0
0
0
1
0
4
1
3
8
1
0
1
1
11
1
3
1
35

Finished,
Worn Out/
Broken
n
3
1
0
0
0
3
0
0
2
6
0
1
0
0
19
0
0
0
36

Total
n
3
1
1
1
1
3
4
1
5
14
1
1
1
1
30
1
3
1
73

%
4.1
1.4
1.4
1.4
1.4
4.1
5.5
1.4
6.8
19.2
1.4
1.4
1.4
1.4
41.1
1.4
4.1
1.4
100.3

Table 4.3. Flaked Stone Tools by Functional Class and Raw Material, LA 3840.
Functional Class
Arrow points
Lance points
Bifacial tools of unknown
function
Bifacial cutting tools
Transverse-edged cutting
tools
Light-duty scraping tools
Expedient cutting tools
Denticulated flake tools
Utilized flakes, hard
materials
Retouched/utilized flakes,
variable materials
Notched flake tools
Bipolar tools
Drills
Slotting, grooving tools
(beaks)
Cores
Tested raw materials
Steep-edged, heavy-duty
scraping tools
Hammerstones/pounders
Total

Basalt
0
0
1

Rhyolite
0
0
0

Obsidian
1
1
0

Pedernal
Chert
1
0
0

Local
Chert
1
0
0

0
1

0
0

1
0

0
0

0
0

0
0

1
1

2
3
0
0

0
0
0
0

1
1
1
5

0
0
0
0

0
0
0
0

0
0
0
0

3
4
1
5

5

1

8

0

0

0

14

0
0
0
0

0
0
0
0

1
1
0
1

0
0
1
0

0
0
0
0

0
0
0
0

1
1
1
1

4
1
3

0
0
0

18
0
0

6
0
0

1
0
0

1
0
0

30
1
3

1
21

0
1

0
40

0
8

0
2

0
1

1
73
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Hematite
0
0
0

Total
3
1
1

Figure 4.3. Stone tools from LA 3840. a: Scottsbluff point; b: fragmentary corner-notched arrow point; c: bifacial
blank; d: slotting-grooving tool; e: drill; f: transverse-edged cutting tool; g: expedient cutting tool; h:
retouched flake; i-q: cores.
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hafting. The resharpening flakes cross-cut the
lateral stem grinding at the intersection of the
blade and stem. The knapper probably resharpened the tool while it was hafted, stopping where
the tool was covered with sinew or hafting mastic. The similarity between the original flaking
and the resharpening indicates that all modification occurred during Paleoindian times. The
blade was broken by a transverse bending fracture. The blade edges are rounded and display
moderate intensity blunting, and some flake
ridges are lightly ground. This wear is probably
from postdepositional mechanical weathering.
The point fits well within the Scottsbluff style of
Cody projectiles, which are a defining attribute
of the Cody complex, dated to between 8600 and
9000 years ago (Bradley and Frison 1987; Frison
1987:98, 104-105). It is also similar to a few of
the San Jon points from the Olsen Chubbuck site
dated to ca. 8000 B.C. (Wheat 1972).

Bifacial tools of indeterminate function (n=l)
This tool is an obsidian flake blank that was
bifacially edged by percussion and perhaps
pressureflaking(Figure 4.3c). A stoneworker
broke this tool early in manufacture after removing early stage tWnningflakesfrom only one
lateral edge. Prior to breakage, the blank was
suitable for manufacture into either an arrow
point or a small bifacial cutting tool.
Light-duty transverse scrapers (n=3)
Two of these tools are unpatterned retouched
flakes; the third is a patterned, unifacially flaked
end scraper form. These tools have rounded
working edges with moderate rounding and
polish use-wear that is predominately on the
ventral surface of the tool. This indicates that
these were used to scrape fresh, pliable hides.

Drill (n=l)

Expedient cutting tools (n=4)

The single drill is a small bipointed tool
made by marginally retouching a Pedernal chert
flake (Figure 4.3e). Alternate edges on both
working elements have moderate blunting and
unifacial stepflakinguse-wear, indicating that
the tool was a rotary drill used on hard materials,
such as stone, ceramics, or bone.

These unpatterned tools have sinuous,
jagged, bifacially flaked, working edges chipped
on thickflakesor tabular pebbles (Figure 4.3g).
Use-wear consists of various combinations of
smoothing, blunting and stepflakingwear indicating that people used these expedient implements to cut or scrape hard materials such as
wood or bone. Three are basalt; one is obsidian.

Transverse cutting tool (n=l)
Denticulated flake tool (n=l)
This implement is a basalt flake with two
medial notches that were shaped byflakingand
dulled by grinding. This indicates that they were
used to haft the tool to a handle (Figure 4.3f).
The distal transverse edge displays moderate
rounding and smoothing indicating that it was
used to cut relatively soft material.

This tool is an obsidian percussionflakewith
a denticulated working edge prepared by unifacial retouch. Moderate intensity blunting and
step flaking use-wear extend over both sides of
the working edge suggesting use to cut hard materials.

Bifacial cutting tools (n=l)

Slotting, grooving tool (n=l)

The single tool in this class is a basalt
bifacial blank that a knapper broke during bifacial edging (Callahan 1979). A knapper flaked
a bifacial edge on a relatively large and thick
percussion flake and ground striking platforms,
then broke the tool by a transverse bending
fracture. The blank is much larger than an arrow
point, leading to its classification as an unfinished cutting tool.

This implement has a trihedral working element formed by bifacial retouch of a small, thick
flake with a triangular cross section (Figure
4.3d). The pointed working element has pronounced grinding wear and a faceted cross section, indicating that it was used to cut grooves in
a hard abrasive material, perhaps stone. All edges
on the opposite end of the tool have moderate
blunting, grinding, and stepflaking;this may be
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wear from hafting in a socketed wood or bone
handle. Hafting is consistent with the well-developed use-wear.

splintered under anything but light percussion
blows.
Cores and tested raw materials (n=31)

Utilizedflakesused on hard materials (n=5)
The five tools in this functional class are
obsidian. Use-wear consists of irregular flaking
along with polish, smoothing, or blunting. Flaking wear alone is not sufficient for classification
as a utilized flake because such wear commonly
occurs from postdepositional damage, especially
on obsidian artifacts. These tools were used to
cut or saw relatively hard materials such as wood
or bone, and were probably used for a relatively
short time. It is likely that many unretouched
flakes used for short periods are not classified as
tools because use-wear is not visible at low magnifications or because use-wear is obscured by
postdepositional damage.
Retouched or utilized flakes used on variable
materials (n=14)
This is the second most numerous functional
class, behind cores. These expedient implements
are made of basalt, obsidian, and rhyolite (Figure
4.3h). Use-wear usually consists of various combinations of rounding, smoothing, and blunting.
These tools were probably used for short periods
in a variety of cutting and scraping tasks on
many different kinds of materials. One retouched
tool was made on a heavily weathered obsidian
flake, suggesting that an Anasazi worker scavenged a much older flake for use as a tool blank.
Flake tool with concave working edge
(spokeshave)(n=l)
The single tool in this class is an obsidian
flake with a concave working edge fashioned by
unifacial pressure retouch. It was used to scrape
or cut hard, dowel-shaped objects, such wood or
bone tools.
Bipolar punche/wedge (n=l)
This tool is a small nonbipolar obsidian flake
that exhibits crushing and small wedging flake
initiations (Cotterell and Kamminga 1987),
suggesting that it was used as a punch or wedge.
The tool must have been used in a relatively
light-duty task, such as splitting small pieces of
soft wood, because the obsidian would have
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Excavators recovered thirty cores from LA
3840, making this the most common kind of
flaked stone tool. These are predominantly small,
unprepared nonbipolar cores made on chert and
obsidian pebbles to produce small percussion
flakes of many forms (Figure 4.3i-q). One obsidian core was reduced by both bipolar and nonbipolar percussion. The only prepared core was
an obsidian stream pebble with a faceted platform. Many of the obsidian cores are between 23 mm in their longest dimension, with their largest negative flake scars less than 2 cm long.
These cores and flake scars are smaller than most
of the tools recovered from the site. This indicates either that stoneworkersflakedthe cores
past the point of useful blank production, or that
they made many smallflakesfor use as tools that
were not recovered or were erroneously classified as debitage.
Four cores of basalt and one of hematite
were also recovered. Though the small hematite
core is technologically similar to the obsidian
and chert cores, it was probably used to produce
spalls that workers subsequently ground into
pigment, and not for stone tool production. One
exhausted obsidian core was recycled as an expedient cutting tool. Two basalt cores are recycled pieces of groundstone. One was originally
a polishing or whetstone (Figure 4.1b); the other
has been extensivelyflakedleaving only one
remnant ground surface and making the original
tool form indeterminate. The single piece of
tested material is a basalt cobble of poor knapping quality.
Steep-edged, heavy-duty scraping tools (n=3)
These tools are marginallyflakedbasalt
cobbles with steep-angled working edges. Usewear consists of rounded cross sections and
moderate to pronounced polish and smoothing.
These tools were used to work soft materials,
possibly as large hand-held scrapers or scraper
planes used to process plant or animals products.
Hammerstone/pounder (n=l)
This tool is a angular pebble of basalt with

pronounced crushing and flaking wear on two
steep-angled edges, indicating use as a hammer
on hard material; one of these working edges was
created by marginal flaking. This tool may have
been used to make ground or flaked stone tools,
to dress masonry, or to pound animal or plant
products on an anvil (Hayden 1987; Windes
1987:299-300). A third working element on the
tool has pronounced rounding and smoothing and
moderate polish indicating that it was also used
as a steep-edge scraping tool.

dominance of freehand core reduction. Four
(0.4%) bipolar flakes and one obsidian bipolar
core, which was also flaked by freehand percussion, were recovered. This indicates that onsite bipolar flaking was minimal. The eight bifacial thinning flakes (1.8%) indicate that some
middle to late stage percussion biface manufacture occurred, but that it was relatively rare. Of
the obsidian debitage, 38% retains some cortex.
Most obsidian tools are small unprepared pebble
cores or expedient flake tools produced from
such cores. The technological distribution of
flake types also suggests that the manufacture of
such artifacts was the major on-site production
technology. The Bandelier Anasazi usually made
obsidian bifaces by pressure flaking small flake
blanks into tools such as arrow points. This produces almost no debris larger than the 5.6-mm
field mesh, and therefore, this aspect of Anasazi
flaked stone technology can not be studied with
the present debitage samples.

Flaking Debris
The major stone types represented in the
debitage collection are basalt (41.5%), obsidian
(33.4%), and Pedemal chert (11.0%) (Table 4.4).
The people of LA 3840 may have gathered basalt
from White Rock Canyon or from the quarry at
the mouth of Lummis Canyon. Most of the basalt
debitage consists of shatter and nonbipolar percussion flakes. This indicates that percussion reduction of nonbipolar cores was the dominant
on-site basalt production technology. The single
bifacial thinning flake indicates production of
bifacial tools from basalt was rare.

Pedemal chert debitage consists mainly of
nonbipolar percussion flakes and shatter, a few
primary decortication, bifacial thinning, and
alternate flakes are also present. As with basalt
and obsidian, this indicates that production of
flake blanks dominated on-site reduction, and
that knappers infrequently made large bifacial
tools from Pedemal chert.

Obsidian occurs naturally on the site as
alluvial pebbles less than 3 cm in diameter. The
size of obsidian gravel probably increases as one
moves up the canyon toward Rabbit Mountain,
one of the Jemez Mountain sources (Smith et al.
1970). The technological profile of obsidian debitage is similar to that of basalt, indicating a pre-

The remainder of the debitage collection
consists of small amounts of locally available
chert, chalcedony, quartzite, sandstone, welded
tuff, and rhyolite. The chert and chalcedony
debitage includes two nonbipolar percussion

Table 4.4. Debitage by Technological Class and Raw Material, LA 3840.
Technological Class

BEisalt

n
26

Primary
decortication
Shatter
123
1
Bipolar
1
Biface
thinning
Alternate
7
flakes
Nonbipolar
568
percussion
Total
726

Pedemal
Chert
n
%
3
1.6

Other Chert/
Chalcedony
n
%
1
2.6

Other
Igneous
n
%
4
3.4

Other Sed./
Metamor.
n
%
2
2.2

Total
n
47

%
3.6

Obs;idian
n
%
11
1.9

16.9
0.1
0.1

47
4
8

8.0
0.7
1.4

36
0
1

18.7
0.0
0.5

5
0
0

13.2
0.0
0.0

60
0
0

50.8
0.0
0.0

72
0
0

78.3
0.0
0.0

343
5
10

1.0

2

0.3

2

1.1

0

0.0

0

0.0

0

0.0

11

78.2

512

87.7

150

78.1

32

84.2

54

45.8

18

19.6

1,334

99.9

584

100.0

192

100.0

38

100.1

118

100.0

92

100.1

1,750
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flakes of Alibates chert from the Southern Plains.
The rest of the chert is locally available and
much of it may be from the Santa Fe Group,
which crops out just up canyon from the site.
Most of the other sedimentary rocks (grouped
together in Table 4.4) are Santa Fe Group
sandstones (n=71). Other sedimentary flaked
stones include orthoquartzite, siltstone, and
hematite. The hematite flake was probably from
pigment processing, not tool manufacture. The
large proportion of shatter in this raw material
group is due to the presence of 68 pieces of
sandstone shatter. The sandstone debris is probably from the manufacture of groundstone tools,
which were pecked andflakedduring the beginning stages of production. Some sandstone
may also be shatter from broken groundstone
tools. The welded tuff debitage was also created
during the production of groundstone tools such
as shaped slabs.

Flaked Stone Raw Material Use
We have previously noted changes in the use
of stone raw materials that may be related to
increased regional exchange or changing group
territories on the Pajarito (Root and Harro 1992).
The amount of obsidian used forflakedstone
tools is relatively small in our sample of Coalition period sites, but increases dramatically in
Classic period samples. At LA 3840, one-third of
the debitage and over one-half of theflakedstone
tools are obsidian. These are smaller proportions
than recorded at the other Classic period site in
the sample, LA 60550, but still substantially
larger than in earlier sites (Table 4.5).
Twenty-one obsidian tools from LA 3840
retain cortex; seven have incipient cone cortex
diagnostic of stream transport, and 14 have a
chemically weathered or hydrated rind sug

Table 4.5. Comparison of selected artifact categories for sites LA 3852 (Early Coalition); LA 60372, Area 2
(Early to Late Coalition); LA 60372, Area 1 (Late Coalition to Early Classic); LA 3840 (Early to Middle
Classic); and LA 60550 (Middle Classic).
Artifact Category
Flaked Stone Tools
Finished arrow points
Arrow point preforms
Finished bifacial tools
Bifacial tool preforms
Cores
Expedient flake and
cutting tools

LA 3852

LA 60372
Area 2

LA 60372
Area 1

LA 3840

LA 60550

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

8.4%
3.2%
2.1%
4.2%
36.8%
41.1%

7.1%
2.9%
1.9%
8.8%
37.5%
36.1%

4.1%
0.0%
0.0%
2.7%
41.1%
34.2%

8.3%
6.2%
0.0%
12.5%
41.7%
29.2%

Obsidian flaked tools
Pedernal flaked tools
Basalt flaked tools

30.8%
11.7%
55.9%

22.1%
22.1%
54.9%

17.2%
36.4%
42.8%

54.8%
11.0%
26.0%

68.7%
6.2%
22.9%

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

3.4%
3.4%
1.1%
0.0%

5.7%
1.1%
1.1%
1.1%

3.4%
0.8%
0.2%
1.8%

5.5%
1.8%
0.0%
7.3%

0.0%
6.7%
0.0%
6.7%

Debitage
Obsidian debitage
Pedernal debitage
Basalt debitage

10.5%
13.1%
61.4%

4.2%
15.1%
78.3%

6.1%
44.5%
44.9%

33.4%
11.0%
41.5%

70.9%
8.3%
19.3%

Total flaked stone tools (n)
Total groundstone (n)
Total debitage (n)

94
87
1,476

95
93
1,599
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624
626
8,162

73
55
1,750

48
15
1,135

gesting procurement from bedrock, slope wash,
or lag deposits. Thus, the stoneworkers of LA
3840 may have gathered some obsidian from
alluvial deposits within Capulin Canyon and
perhaps Alamo Canyon, but they procured much
of their glass from other sources. These may
include Rabbit Mountain and Obsidian Ridge,
both within 10 km, and the tuff breccia deposits
in Alamo Canyon and at the head of Capulin
Canyon. The major Jemez Mountain sources are
about 20 km northward. The small size of the
raw materials and large proportion of cortex
suggest, however, that the Anasazi of LA 3840
principally exploited nearby sources of pebbles
and small cobbles. Large pieces of obsidian are
available in the Jemez Mountains, and it is
unlikely that people would return from those
sources with only cortical pebbles.
The pattern at LA 3840 stands in contrast to
LA 60550, a Middle Classic period site in Frijoles Canyon adjacent to Tyuonyi. Reduction of
small obsidian percussion cores was important at
LA 60550, but biface production was also a
major flintknapping activity. Over 70% of the
debitage was obsidian, and 9.3% consisted of
bifacial thinning flakes, including flakes in both
size-grade 3 (>5.6 mm to 12.5 mm) and size
grade 2 (>12.5 mm to 25.0 mm). Several obsidian arrow points and larger bifacial tools broken in manufacture were recovered (Root 1989).
Assuming that no major sampling biases are
present, these observations suggest that stoneworkers at LA 60550 produced large bifacial
blanks and arrow point preforms for exchange.
At LA 3840, only production of small, expedient
obsidian implements is indicated.
The Classic period sites also have the smallest proportions of Pedernal chert (Table 4.5). The
LA 3840 tool sample contains four cortical
pieces, three with incipient cone cortex and one
with a patinated rind; these pieces may have been
gathered along the Rio Grande or closer to Cerro
Pedemal. Burnt Mesa Pueblo is closer to the
largest deposits of Pedemal chert than are the
other sites in the sample. This may partially
account for the greater use of Pedemal by the
Burnt Mesa Puebloans, but the difference in
distance does not seem great enough to account
for the large difference in raw material use. Furthermore, there is a substantial shift to greater
reliance on Pedemal through time at Burnt Mesa
Pueblo. We suspect that changes in group ter-

ritories may account for much of this change.
Stone Tool Function and Technology
All stone artifact collections are dominated
by expedient tools and unprepared cores (Table
4.5). This reflects the simple nature of most of
the lithic technology of the Bandelier Anasazi.
Most tools were produced by striking flakes from
unprepared cores or small bifacial cores. These
flake blanks were used directly or were chipped
by marginal unifacial or bifacial retouch and
used as tools. Knappers made few patterned
bifacial tools. Most arrow points were made by
marginal bifacial pressure retouch that left much
of the original flake blanks unmodified. Some
relatively large, symmetrical, well-made arrow
points are present, however, and these reflect
more flintknapping skill than do the marginally
retouched points.
Finished patterned, bifacial tools occur in
small numbers on all sites. All collections contain several times more bifacial preforms broken
in manufacture than finished, patterned bifacial
tools (Table 4.5). This suggests that while percussion-flaked bifacial tools were regularly made
at hamlets and pueblos, these tools were generally used and discarded away from residential
sites, perhaps at small hunting camps. Most of
the biface preforms are made of basalt or local
chert and do not display a high degree of flintknapping skill, suggesting that these tools were
made to be used by local inhabitants, not for
regional exchange. The only exception is at LA
60550, where five of six large bifacial preforms
are obsidian and the large bifacial thinning flakes
indicate at least a moderate degree of flintknapping skill.
Several changes through time are evident in
the proportions of tool classes, but sample sizes
from the two Classic period sites are small
(Table 4.5). There is a general decline through
time in the proportion of arrow points. The
exception is at LA 60550, where some arrow
points may have been produced for exchange,
and not for hunting by site inhabitants. At LA
3840, where there is no evidence of production
of stone tools for exchange, the collection contains only 4.1% arrow points, the smallest from
any site. The proportion of slab metates in the
groundstone tool samples generally increases
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through time, reaching a maximum of 7.3% in
the LA 3840 collection. The proportion of basin
metates declines through time and they are absent in the Classic period collections. These
changes may reflect a decline in hunting and an
increase in processing of agricultural foods
through time. The proportion of two-hand manos
fluctuates through time, possibly due to the small
sample of groundstone from Classic period sites.
SUMMARY
The collection from LA 3840 contrasts with

that from the Classic period sample from LA
60550, which probably dates to a somewhat later
portion of the Middle Classic period. LA 3840
has proportionally fewer arrow points, biface
preforms, and obsidian artifacts. It is possible
that these differences are due to the production of
stone tools for exchange at LA 60550 and the
absence of such production at LA 3840. The
occupation of LA 3840 may pre-date the development of the extensive exchange networks
between the eastern Pueblos and the Plains that,
based on the distribution of Jemez obsidian,
flourished sometime after A.D. 1400 (Baugh and
Nelson 1987).
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5
FAUNAL ANALYSIS
W. Nicholas Trierweiler
This chapter presents the results of faunal
analysis performed on the nonhuman bone
assemblages excavated from site LA 3840
during the 1991 field season. The chapter is
organized in three parts. Laboratory and analytical methods are presented first, followed
by descriptive results. Finally, a discussion of
these results includes calculation of the Minimum Number of Individuals (MNI) for the
site and a preliminary dietary/caloric analysis.
METHODS
Laboratory methods followed those used in
the analysis of the bone assemblages previously excavated by the Bandelier Archaeological Excavation Project (BAEP) (Trierweiler,
1989, 1990a, 1992). Bone specimens were
individually examined and recorded; Field
Specimen (FS) numbers were used to track
individual specimens. Primary data recorded
for each bone or bone fragment were element,
taxon, skeletal symmetry, element portion,
weight, maturity, burning, modifications, and
miscellaneous comments. Potential taxa were
identified by range and habitat information in
Bailey (1971), Burt and Grossenheider (1964),
Cockrum (1982), and Sprunt (1961), as modified by ethnohistoric information in Henderson and Harrington (1914) and Hill (1982).
Individual specimens were identified with
reference to the author's collection of comparative faunal specimens from the Pajarito
Plateau, and to illustrations and descriptions in
Gilbert (1980), Gilbert et al. (1981) and Olsen
(1964, 1968). Fragmentary specimens for
which a reasonable guess could be made about
the taxonomic class and relative size of the animal were coded as one of six size classes of

mammals (mouse-size to bison) and four size
classes of birds (see Trierweiler 1990a). Taxonomic identification was not attempted for
specimens in the smallest size categories. Specimens too fragmentary for reliable identification of element and/or taxon were recorded as
unknown.
Specimen weight was determined using a
digital electronic balance to the nearest 0.1 g.
Skeletal symmetry was recorded as one of four
nominal states (right, left, axial, unknown).
Portion was recorded using five nominal states
(whole, distal fragment, proximal fragment,
medial or shaft fragment, unknown fragment).
Burning was recorded using a five-stage ordinal scale (unburned, thermally discolored, partially charred, completely charred, calcined).
Maturity was recorded along a three-point
ordinal scale (fetal/newborn, juvenile, mature).
Tool forms were recorded subjectively.
RESULTS
A total of 223 specimens was catalogued in
the field as nonhuman bone, including three
nonbone specimens that were not further analyzed. Raw data are presented in Table 5.1. As
has been the case for bone assemblages previously excavated from the Pajarito Plateau,
most of the 220 specimens were small fragments. Specimen weight ranged from less than
0.1 g to 11.9 g, with a mean of 0.6 g; only
four specimens weighed more than 5.0 g. Most
of the specimens were fragmentary, with only
49 (22%) complete bones. Surprisingly, there
was no meaningful difference in size between
the whole and fragmentary bones; complete
specimens averaged 0.64 g each, while the

Table 5.1. Data Listing, LA 3840 Faunal Specimens.

Meleagris gallopavo
?

Portion
F
P
M

Meleagris gallopavo

M

U

1

1.2

YES

0

UNK

M2
Neotoma sp.
femur
unid. long bone frag. M2-3 ?
unid. long bone frag. M4
7

P
M
M

L
U
U

1
1
1

0.2
0.1
0.9

NO
NO
NO

1
0
0

UNK
UNK
UNK

4
4
5
5
6
6
6
7
7
7

unid. long bone
unid. fragment
unid. long bone
unid. long bone
ungual phalanx
radius
unid. fragment
rib
unid. long bone
unid. fragment

U
U
U
U

Meleagris gallopavo
?
?
Meleagris gallopavo
Meleagris gallopavo
?

M
F
M
F
W
P
F
F
M
F

2
1
1
1
1
1
7
1
6
4

4.3
0.1
2.5
1.2
0.1
0.1
1.2
0.5
0.9
1.7

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

0
0
0
3
0
0
0
3
0
0

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

7
7
8
8
9

B4
Meleagris gallopavo
tibiotarsus
unid. fragment
7
?
unid. long bone frag. M2-3 ?
phalange
M4-5 ?
tarsometatarsus
B4
Meleagris gallopavo

M
F
M
D
P

L

1
3
1
1
1

1.7
0.1
0.1
0.4
0.4

NO
NO
NO
NO
NO

0
0
0
3
4

UNK
UNK
UNK
UNK
UNK

35
36
36
37
38
39
40
41
41
42
42
42
42
43
50
50

phalange
B4
snail shell
?
unid. fragment
eggshell
B3-4
unid. long bone frag. ?
B3-4
eggshell
eggshell
B3-4
M3
inominate
snail shell
B3-4
phalange
B3-4
vertebra
M3-4
eggshell
?
unid. fragment
eggshell
B3-4
unid. long bone frag. B2
B4
femur

Meleagris gallopavo
landsnail
?
7
?
?
?
Sylvilagus sp.
landsnail
7
?
?
?
?
7
Meleagris gallopavo

P
W
F
F
F
F
F
W
W
W
F
F
F
F
F
W

uu
u
uu
L

u
L

1
1
1
8
1
2
6
1
1
1
1
2
1
1
1
1

0.1
tr.
tr.
0.3
0.2
0.2
0.4
1.4
tr.
0.2
0.1
0.1
0.4
0.1
0.1
7.7

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
0

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

50

centrum

Ictalurus punctatus

W

A

3

1.9

NO

0

UNK

50
50
50
51
51

M2
incisor
M3
mandible
M3
radius
unid. long bone frag. B4
vertebra
F3

7
Sylvilagus sp.
?
Meleagris gallopavo
Ictalurus punctatus

F
M
D
M
W

U
R
U
U
A

1
1
1
1
6

tr.
0.3
0.3
0.3
4.6

NO
NO
NO
NO
NO

0
0
0
4
0

UNK
UNK
UNK
UNK
UNK

51
51
51
51

scapula
inominate
mandible
unid. fragment

M2
M2
M2
?

Neotoma sp.
?
Cynomys gunnisoni
?

W
F
W
F

L
L
L
U

1
1
1
4

0.1
0.4
0.5
0.7

NO
NO
NO
NO

0
2
0
0

UNK
UNK
UNK
UNK

Size
M3
B4
B4

FS
3
4
4

Element
unid. long bone frag.
mandible-dentary
unid. long bone frag.

4

unid. long bone frag. B4

4
4
4

Taxon
?

Sym- Tometry tal
U
2
A
1
U
2

Wt.
gm.
0.2
0.3
0.9

Modified
NO
NO
NO

Burning
3
0
4

Age
UNK
UNK
UNK

Comments
Meleagris
9

frag. M6
?
frag. B4
frag. M6
B4
M2-3
?
B4
frag. B4
B4

F3

?
7
Meleagris gallopavo
?
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u
u
u
u
u
u
u
u
u
u

-

u
A
U
-

circle cut
both ends
—
rodent
gnawed
~
—
Meleagris
9

—
small
lateral
fragment
~
—
—
—
—
—
—
rodent
gnawed
centra 1.0
cm
diameter
—
—
centra 1.01.2 cm
diameter
-

Table 5.1 (continued).

Size
B4

FS
52

Element
tibiotarsus

52

unid. long bone frag. M6

77
77

unid. fragment
cranium

M6
M6

77
77

tooth-molars
tooth-molar

M6
M6

78
78
78
78

B3-4
unid. fragment
unid. long bone frag. M4
M4
vertebra
M6
tooth-molar

78

tooth enamel

M6

82
83
84
84
85
85
86
86

maxilla & teeth
femur
ulna
unid. fragment
unid. long bone frag.
unid. long bone frag.
carpometacarpus
humerus

M2
M2
B2
?
M6
?
B4
M3

87
87
88

vertebra
M4
?
unid. fragment
unid. long bone frag. B4

91

humerus

92
93
96

Taxon
Meleagris gallopavo

Portion
P

Sym- Tometry tal
L
1

Wt.
gm.
3.7

Modified
YES

Burn
-ing
0

Age
JUV

7

M

U

1

2.7

NO

3

UNK

?
Odocoileus
hemionus
?
Odocoileus
hemionus
7
7
7
Odocoileus
hemionus
Odocoileus
hemionus
Cynomys gunnisoni
Neoloma sp.
?
7
7
?
Meleagris gallopavo
?

F
F

u
u
u
u
u
u
A
u
u

2
1

1.0
11.6

NO
NO

0
0

UNK
UNK

Comments
circle cut
medial
thick shaft
wall
—
—

17
2

10.3
11.9

NO
NO

0
0

MAT
MAT

fragments
—

1
7
1
1

0.2
2.2
0.4
3.8

NO
NO
NO
NO

0
0
0
0

UNK
UNK
UNK
MAT

—
—
—

9

4.4

NO

0

UNK

—

1
1
1
3
1
1
1
1

1.5
0.2
0.2
0.4
1.3
0.1
2.4
0.2

NO
NO
NO
NO
NO
NO
NO
NO

0
0
0
3
3
0
0
0

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

1
1
1

0.5
0.3
0.7

NO
NO
NO

0
0
0

UNK
UNK
UNK

—
—
epiphysis
only
Meleagris

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

A
R
R
U

?
7
7

W
F
M

A
U

Meleagris gallopavo

F

R

1

1.1

NO

3

UNK

unid. fragment
?
unid. long bone frag. ?
A
scapula

?
7
Rana pipiens

F
F
W

U

1
1
1

0.2
0.1
0.1

NO
NO
NO

0
2
0

UNK
UNK
UNK

96
96
96
96
96
96
96
97

A
nasal
A
humerus
A
exoccipital
scapula
Ml
unid. long bone frag. M3-4
unid. long bone frag. M3-4
7
unid. fragment
unid. fragment
B4

Rana pipiens
Rana pipiens
Rana pipiens
7
?
7
?
7

W
W
W
W
M
M
F
F

A
R
A
U
U

1
1
1
1
6
1
1
2

0.1
0.1
0.3
0.2
1.4
0.5
0.7
0.8

NO
NO
NO
NO
NO
NO
NO
NO

0
0
0
0
0
3
0
0

UNK
UNK
UNK
JUV
UNK
UNK
UNK
UNK

97
97
98

mandible
mandible
scapula

M2
M2
A

Neotoma sp.
Neoloma sp.
Rana pipiens

W
W

L
R
L

1
1
1

0.2
0.2
0.1

NO
NO
NO

0
0
0

UNK
UNK
UNK

98
98
98
98
98
98

pelvis
calcaneum/astragalus
vertebra
vertebra
unid. long bone frag.
unid. long bone frag.

A
A
B4
B4
B4
B4

Rana pipiens
Rana pipiens
Meleagris gallopavo
Meleagris gallopavo
Meleagris gallopavo
Meleagris gallopavo

w
w
w
F

U
R
A
A
U

1
1
1
1
1
1

0.2
0.1
0.9
0.3
0.4
0.6

NO
NO
NO
NO
NO
NO

0
0
0
0
0
0

UNK
UNK
UNK
UNK
UNK
UNK

B4

w

M
F

u
u
L
U

u

u
R

u
u
u

u

9

deltoid
crest
fragment
—
fused scapula/coracoid/clavicle
—
~
—
~
—
Meleagris
9

—
fused scapula/coracoid/clavicle
—
—
-

Table 5.1 (concluded).
Wt.
gm.
0.4
0.1

Modified
NO
NO

Bum
-ing
0
0

Age
JUV
UNK

R
-

0.2
0.2

NO
YES

0
0

UNK
UNK

F
W
M
W

.
R
A
R

0.1
1.2
tr.
1.8

NO
NO
NO
NO

0
0
0
0

UNK
UNK
UNK
UNK

?
Neotoma sp.
?
?

F
P
W
M

U
A
L
U

0.2
0.2
0.1
0.6

NO
NO
NO
NO

0
0
0
0

UNK
JUV
UNK
UNK

M5

Erethizon dorsatum

P

R

3.3

NO

0

JUV

B4
M2
M2

Meleagris gallopavo
?
7

W
W
F

L
U
R

2.6
0.1
0.2

NO
NO
NO

0
0
0

UNK
UNK
UNK

Portion
W
F

FS
98
98

Element
femur
cranium

Size
M2
M2

Taxon
Neotoma sp.
?

98
99

humerus
mother-of-pearl

M2
-

Neotoma sp.
freshwater shell

P
F

103
105
106
109

eggshell
femur
cranium
radius

B3-4
M3
Ml
B4

?
Sylvilagus sp.
?
Meleagris gallopavo

109
110
110
110

unid. fragment
cranium
humerus
unid. long bone frag.

7
M2
M2
M3-4

111 femur
112 scapula
112 metatarsal
113 cranium

Sym- Tometry tal
L
U

114
114
114
114
114
114
114
114

unid. long bone frag. B4
sternum
B4
mandible
Ml
M2
cranium
mandible
M2
unid. long bone frag. M3-4
unid. fragment
M4-5
phalange
M4-5

Meleagris gallopavo
Meleagris gallopavo
?
?
Neotoma sp.
?
?
?

F
F
W
F
M
M
F
W

I
A
R
L
R
I
I
U

1.1
5.2
0.1
tr.
0.2
0.6
0.2
0.7

NO
NO
NO
NO
NO
NO
NO
NO

0
0
0
0
2
0
3
0

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

114
114
114
115

scapula
unid. fragment
unid. fragment
unid. long bone frag.

M5-6
?
?
B4

7
?
?
?

F
F
F
M

U
I
I

2.6
0.1
0.3
0.7

NO
NO
NO
YES

0
0
0
0

UNK
UNK
UNK
UNK

115
115
115
115
118
118
120

rib
unid. long bone frag.
unid. long bone frag.
unid. fragment
carpometacarpus
unid. fragment
unid. fragment

M3
?
7
7
Bl
M5-6
B4

7
?
?
?
?
?
?

W
F
M
F
W
F
F

u
u
u
u
L

0.1
0.7
0.2
0.4
0.1
0.4
0.7

NO
NO
NO
NO
NO
NO
NO

0
3
0
3
0
0
4

UNK
UNK
UNK
UNK
UNK
UNK
UNK

Comments
-zygomatic
fragment
—
perforated,
small hole
—
—
—
rodent
gnawed
—
—
—
rodent
gnawed
no
epiphyses
—
zygomatic
fragment
—
—
—
—
—
rodent
gnawed
—
polished
rectangle
2.4 x 1.1 x
0.1 cm
—
—
Meleagris

NO
NO
NO
NO
NO

0
0
0
0
3

UNK
UNK
UNK
UNK
UNK

—
—
—
-

u

U
U

?
W
0.1
Ml
R
120 tibia
?
Ml
F
A
tr.
120 cranium
7
W
0.1
Ml
L
120 tibia
landsnail
tr.
120 snail shell
w
?
?
0.3
F
U
120 unid. fragment
KEY: W = whole element; M = medial portion; P = proximal portion; D = distal portion;
right element; L = left element; A = axial element; U = unknown symmetry.

fragments averaged 0.60 g each.
Of the total number of specimens, only 71
(32%) could be identified to both element and

F = other fragment; R =

taxon, including 30 whole elements. The identified bones weighed an average of 1.14 g
each. The remaining 149 specimens were identified only to size class because they were too

fragmentary and/or insufficiently diagnostic.
All of these (including 19 whole specimens)
were extremely small, averaging only 0.37 g
each.
Eight keyed taxa are represented in the
sample, including porcupine, prairie dog, cottontail, leopard frog, catfish, woodrat, mule
deer, and turkey (Table 5.2). The sample also
includes three provisional taxa represented by
unidentifiable elements in size classes not
present in the list of keyed taxa. These include
size 1 (smallest) mammal (6 bones), size 1 bird
(1) and size 2 bird (2). Notably absent from
this list of taxa are bison, elk, antelope, bear,
canids, jackrabbit, and squirrels, all present in
earlier excavations from Bandelier (Trierweiler
1992).
Table 5.2. Total Number of Identified Specimens
(TNIS), by Taxon.
N
N mod- Wt
(gm.)
TNIS burned ified

Taxon
Keyed Taxa
porcupine
1
prairie dog
2
cottontail
3
leopard nog
7
woodrat
9
catfish
9
mule deer
13
turkey
27
Subtotal
71
Provisional Taxa
size 1 mammal
6
size 1 bird
1
size 2 bird
2
Subtotal
9
Total Identified
90
Unidentified
130
Sample Total
220

0
0
0
0
4
0
0
4
8

0
0
0
0
0
0
0
3
3

3.3
2.0
2.9
1.0
1.9
6.5
1.7
5.8
85.1

0
0
0
0
0
22
26

0
0
0
0
3
1
4

0.5
0.1
0.3
0.9
86.0
48.3
134.3

Also present were 21 eggshell fragments,
weighing a scant 1.2 g. There is little variability
in the color (all are white), thickness, or curvature of the eggshell fragments. They are
most likely all from turkey eggs; presence of
turkey egg shell is usually understood to indicate use of domesticated turkey (e.g., Lang
and Harris 1984:101). Nevertheless, the shell
fragments were not unambiguously keyed and
they may be from size 3 birds such as grouse

or duck. In addition, one mother-of-pearl
fragment from an unidentified freshwater shell,
and four extremely small (1 mm) landsnails
were included in the faunal assemblage. While
the snails are not economically significant and
were not keyed, they may be useful for microhabitat analysis; the shell fragment may suggest trade.
None of the bones in the large mammal
size range was unambiguously keyed as mule
deer. Aside from several thick but nondiagnostic shaft fragments, the few large mammal
elements include several molar fragments (including pieces of exfoliated enamel) and one
dense cranial (probably inner ear) fragment.
Although the large mammal bone may be
from pronghom antelope, this is unlikely given
the dominance of deer in the natural habitat
and the relative abundance of deer bones from
earlier Bandelier assemblages.
The frog bones in this assemblage are the
first reported from the current Bandelier excavation project. These are keyed as Rana sp.
on the basis of morphology and as Rana pipiens on the basis of range, habitat and size. All
of the frog bones were recovered from Kiva 3.
Elements include a right humerus, right shoulder girdle and two cranial elements from Stratum 7, level 2, and left shoulder girdle, pelvis
and right calcaneum/astragalus from Stratum 7,
level 4. Their occurrence in a single depositional unit (Stratum 7) and the lack of duplication between skeletal elements suggests that all
of the bones are from a single individual. None
of the bones is burned and there is no direct
evidence that this frog was procured or eaten
by the occupants of the pueblo. The site is
situated on a terrace only 6—10 m above and
10-12 m west of the modern stream channel in
Capulin Canyon. The bones are thus considered to be intrusive and non-cultural.
Burning is assumed to be evidence of food
preparation. Twenty-eight of the 220 specimens (13%) show evidence of burning, including one thermally discolored, three partially charred, 18 completely charred, and six
calcined specimens. Of these burned bones,
only six could be identified to taxon and element. Four turkey bone elements were burned,
as were two woodrat bones. The burned bone
sample weighed was slightly less (0.48 g) than
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the unbumed bone sample (0.62 g).
While no bone tools are present in the
sample, two specimens have been heavily modified, and two more show cut marks suggestive
of tool manufacture. A tabular shaft fragment
of a large bird (probably turkey) is highly polished and shaped into a small rectangle (2.4 x
1.1 cm). The artifact was recovered from a
roof fall deposit in Room 1 (Stratum 8, level
1); its function is unknown. Two bones are cut
in a manner inconsistent with butchering and
may represent tool blanks or manufacturing
waste. A 2.5-cm-long medial fragment of a
turkey humerus recovered from the midden
trench (Stratum 2, level 2) is scored and has
been cut on both ends. This small bone tube
has no other modifications. Similarly, the
proximal portion of a juvenile turkey tibiotarsus recovered from a roof fall deposit in
Kiva 3 (Stratum 9, level 2) is scored and cut,
but has no other marks. The small fragment of
mother-of pearl (1.2 by 0.9 cm) noted above
was also recovered from Kiva 3 (Stratum 8,
level 1). It has a single cleanly drilled hole and
is possibly a fragment of a pendant or ornament.
ANALYSIS
At 220 total specimens, the faunal assemblage from LA 3840 constitutes a fairly small
sample. The total number of identified specimens (TNIS) is even smaller at 71 bones. Consequently, the assemblage is marginally adequate for dietary analysis. Calculations based
on this TNIS is subject to large sampling error,
and dietary conclusions are drawn with caution.
For each (economic) taxon the total number of identified specimens (TNIS) and minimum number of individuals (MNI) were calculated. In determining the MNI, all available
morphological information was used to differentiate skeletal elements from necessarily
different individuals, including symmetry, portion, and maturity. For all taxa except catfish,
the identified skeletal elements are diagnostic
of a single individual each (e.g., two right femurs indicates two different animals). For catfish, only vertebrae are present in the assemblage. The conservative default has been used

(MNI=1), because fish vertebrae are more
difficult to reduce to a specific individual.
For MNI calculations (Table 5.3), the entire site is treated as a single analytical unit regardless of horizontal or vertical provenience.
Unidentified fragmentary specimens were not
included in the MNI analysis. Bones which
could be only identified to a general size category which was already represented by the
keyed taxa were not included in the MNI analyses; those in a new size category were included in the MNI. Of the eight keyed taxa
represented in the sample, seven are accounted
for by a single animal each (MNI=1); only the
woodrat has duplicated skeletal elements representing a minimum of at least two individuals. Of the three provisional taxa, at least two
small mammals, one small bird and one medium sized bird are represented.
Table 5.3. Average Biomass, Edible Portion,
and Caloric Yield of Taxa.
Taxon
woodrat
prairie dog
cottontail
turkey
porcupine
mule deer
catfish
unknown mammal
size 1
unknown bird size
1
unknown bird size
2

Average Edible Kilocalor(Kg)a
Portion0 ies/Kgb
0.213
43%
135
0.90
43%
135
0.975
43%
135
5.90
55%
218
8.20
43%
135
66.50
54%
217
11.30
49%
51
0.02
50%
135
0.038

50%

279

0.20

50%

279

a

ffom Trierweiler 1990b:74-75,196.
°ffom Trierweiler 1990b: 105.

The MNI values are used as the basis for a
preliminary dietary analysis using the model
which has been previously applied to the excavated Bandelier faunal assemblages (Trierweiler 1989, 1990a, 1991). The average mass
(weight) of any single animal is reduced to the
edible portion, excluding bone, hide, etc., but
including edible organs. This edible biomass
per adult animal is used to calculate the total
food energy per animal by factoring the mean
number of kilocalories per kilogram of meat

(Table 5.3). The resulting values are then multiplied by the MNI for each taxon represented
in the site faunal assemblage. The sum of these
values for all taxa is then used to model the
procured energy budget from faunal resources
for the site. The model does not represent the
overall energy budget for the site because plant
foods are not included. In addition, the model
is considered preliminary because only food
energy is included, thus neglecting protein and
other nutrients. Nonetheless, a strong argument
can be made that for subsistence societies with
a diversified set of resource options, all other
dietary requirements are normally satisfied as
long as caloric yield is adequate (Trierweiler
1990b). To this extent caloric yield is here
cautiously used to model diet for the prehistoric Pajarito Plateau in general, including
LA 3840.
This exercise calculates that the faunal
assemblage represents a minimum of 9,426
kilo-calories (Table 5.4). A single species,
mule deer, contributes over 82% of the energy,
and is supplemented modestly by turkey,
porcupine, and catfish. The other six species
present in the assemblage contribute negligible
amounts of food energy, totaling less than 2%
of the total calories. The dietary reconstruction
is heavily weighted in favor of the large game
because the sample is so small and because
only one taxon has more than a single individual represented. In fact, even if the MNI values
for all other taxa were doubled (so that total

Table 5.4. Minimum Number of Individuals
and Caloric Yield, by Taxon.
Taxon
woodrat
prairie dog
cottontail
porcupine
catfish
turkey
mule deer
size 1 mammal
size 1 bird
size 2 bird
Total

MNI
2

2
12

Kcals in
Sample
25
52
57
476
282
707
7,793
1
5
28
9,426

%of
Total
0.3
0.6
0.6
5.0
3.0
7.5
82.7
0.0
0.1
0.3
100.1

MNI=23), the large game class would still represent over 70% of the total energy. These results are not unlike the pattern seen for other
pueblo period habitation sites on the Pajarito
Plateau. Previous results have suggested that
big game consistently contributes 60-90% of
the animal portion of the diet, supplemented
by turkey at 5-15%, and small quantities of
smaller taxa. Fish is more important at LA
3840 than at other known sites. Even though
the single individual in the assemblage represents 3% of the energy, more than one individual may actually be present because only fish
vertebrae were recovered. This possibility, however, is unlikely in light of the low MNI value
for the other taxa and given that the specimens
were all recovered from a single deposit.
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6
MACROBOTANICAL ANALYSIS
Meredith H. Matthews
For the Bandelier Archaeological Excavation Project, the primary objective of the
macrobotanical analysis is to identify the range
of botanical resources exploited by the occupants and to establish a preliminary database
for the sites under investigation. Identification
of resources provides data that can contribute
to understanding prehistoric adaptive and/or
economic processes. Results of the analysis of
macrobotanical remains recovered from LA
3840 during the 1991 excavations are described in this chapter. Macrobotanical remains
from LA 3840 include both vegetal remains
(recovered from 1/4" screens) and small-scale
botanical remains, recovered from eleven flotation samples. Furthermore, three flotation
samples each from LA 3852 (Casa de Rito)
and LA 60372 (Burnt Mesa Pueblo) were also
analyzed; excavations at these two sites were
conducted during previous field seasons
(Kohler, ed., 1989, 1990; Kohler and Root,
eds., 1992). The majority of the macrobotanical remains, however, are from LA 3840 (Shohakka Pueblo) and discussion will focus on this
site.
Results of analysis of samples from LA
3840 will also enhance the macrobotanical
databases established from the 1988 and 1990
excavations at LA 3852 and the more developed database established by the 1988, 1989
and 1990 excavations at LA 60372 (Matthews
1989, 1990, 1992). Yields from the flotation
samples from these earlier field seasons were
relatively poor and it was recommended that
additional and larger samples be analyzed in
an attempt to boost the macrobotanical database (Matthews 1992). The macrobotanical
database derived from all three sites will be
used to address the model of population ag-

gregation proposed by Kohler (1989b) for the
prehistoric population of the Pajarito Plateau.
LA 3840 is a multiroom habitation located
near the bottom of Capulin Canyon, at a lower
elevation than LA 3852 and LA 60372. LA
3852 is a small, multiroom hamlet occupied ca.
A.D. 1200 during the Early Coalition period
and located in a pifion-juniper woodland vegetation zone. LA 60372, occupied during the
Late Coalition period, is a mid-sized, multiroom village that is situated in a ponderosa
pine-grassy woodland vegetation zone. Chronometric determinations and the ceramic assemblage from LA 3840 indicate that it was occupied later than these two sites (see chapters 2
and 3, this volume). These three sites are compared to learn whether their age and locational
differences are reflected in the macrobotanical
assemblages.

PROCESSING AND ANALYTICAL
PROCEDURES
Not all of the flotation samples and vegetal
remains collected from these three sites were
analyzed. The 17 flotation samples discussed
herein were selected by the field director for
analysis. These samples are predominantly
from contexts with good preservation and high
interpretive potential for small-scale remains,
thereby maximizing the information value of
each sample. Some of the samples are from
mixed natural/cultural deposits and thus can be
used as a control for interpreting the integrity
of the botanical remains from cultural contexts. Vegetal remains recovered during excavation at LA 3840 consisted mostly of charred
wood, which was recovered in abundance.

Thirty-one vegetal samples were analyzed from
the site. Priority order of analysis of vegetal
materials was established for remains from (1)
any feature; (2) floors with cultural fill designations; (3) room fills with cultural or construction fill designation; and (4) strata outside
of structures/features that would provide comparative information to evaluate remains from
the other proveniences.
Flotation samples were processed by WSU
personnel using a simple water separation
technique. The principle underlying the water
separation technique is that botanical remains,
particularly charred remains, are lighter than
water and the surrounding soil matrix. Therefore, botanical remains can be extracted from
sediments by immersion in water and removal
of the suspended materials. The flotation
method used for this project simultaneously
extracted and graded the floated material (light
fraction) into 5.6, 2.0, 1.0 and 0.5 mm size
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 8-70x. Botanical remains were identified and separated to the finest taxonomic
level possible and information on the quantity,
plant part, and condition (i.e., charred, eroded,
fragmented) was recorded for each taxon. Usually all reproductive plant parts, such as seeds,
are collected from a flotation sample and archived (for this report, "seed" will be used in
the generic sense to include such specific terms
as achene, caryopsis and so forth). In situations
where numerous specimens of a particular seed
type are present in a single sample, a representative number of specimens were retrieved and
the remainder were left in the sample. The
quantity and condition of all specimens, however, were recorded for the entire sample.
Vegetal remains collected during excavation did not require additional processing prior
to analysis. In some cases, however, 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.
RESULTS
The macrobotanical assemblage from the
sites consists of seeds, wood, a single cotyledon,
and various parts of corn plants. Thirty taxa
were identified during analysis, representing
two classes and 15 families of plants (Table
6.1). In the suite of samples analyzed for this
report, LA 3840 has a greater diversity of identified plants relative to the other two sites. The
greater diversity of plants at LA 3840 is a undoubtedly a function of the greater number of
samples analyzed (11 for LA 3840, out of a total of 17 reported here altogether). Flotation
samples contribute a range of taxa represented
by small-scale remains (e.g., seeds) that would
not be present in an assemblage of vegetal remains collected from screened deposits.
In the following tables, some or all of the
wood categorized as Pinaceae may in fact be
Pseudotsuga menziesii (Douglas-fir). Positive
identification of P. menziesii could not be
made, although preliminary analysis of specimens identified only as Pinaceae suggests that
most of these specimens are fragments of P.
menziesii. Analysis of tangential thin sections
for these specimens, which is necessary for
positive identification of P. menziesii, was not
conducted. Some of the tree-ring specimens
collected from LA 60372 Rooms 1, 2, 4, 6, 10
and 11, however, were identified as P. menziesii
(Carlson et al. 1990; Kohler and Root 1992;
Linse 1990; Linse et al. 1992). This provides
positive evidence for prehistoric utilization of
this type of wood and may support the occurrence of this genus of wood within the macrobotanical assemblages analyzed here. Similarly,
when the genus Pinus is noted, the wood is inferred to be either P. edulis or P. ponderosa.
The two species are fairly similar morphologically and it is not always possible to differentiate them. Furthermore, Gymnospermae is
used here to indicate that a specimen is either
Juniperus or possibly P. menziesii, two genera
of coniferous wood that can sometimes be difficult to separate within an archaeological assemblage. Also, in most instances it is very
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Table 6.1. Macrobotanical Taxa Identified in this ChapterfromLA 3852, LA 60372, and LA 3840.
Taxon
Amaranthus
Atriplex canescens
Cactaceae
Cercocarpus cf.a montanus
Chenopodiaceae
Chenopodium
cheno-amD
Dicotyledoneae
cf. Fraxinus
Gramineae
Gymnospermae
Juniperus
Malvaceae
Nicotiana
Phaseolus cf. vulgaris
Phragmites
Physalis
Pinaceae
Pinus
Pinus edulis
Pinus ponderosa
PopuluslSalix
Portulaca
Quercus
Quercus cf. gambelii
Quercus cf. undulata
Salix
Sporobolus
Zeamays

Common Name
pigweed
four-wing saltbush
Cactus family
mountain mahogany
Goosefoot family
goosefoot
no common name
Dicot class
ash
Grass family
Gymnosperm class
juniper
Mallow family
wild tobacco
common bean
reed
ground cherry
Pine family
pine
piflon
ponderosa pine
cottonwood/willow
purslane
oak
Gambel's oak
wavyleaf oak
willow
dropseed
corn

LA 3852
X

LA 60372
X

X

X

X

X
X

X

X
X
X

X
X
X

X
X
X
X
X
X
X

LA 3840
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

a

Compares favorably with.
Chenopodium-Amaranthus indistinguishable.

b

difficult to distinguish Populus from Salix
wood. Little attempt has been made to differentiate these two genera because they are so
similar morphologically, and because they provide evidence of similar resource areas. Both
genera occupy a similar habitat and are indicative of areas with moisture.
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 6.2). These categories are devised using
the ecological requirements of the plants and,
to some degree, the plant part recovered. The
cultigen category is self-explanatory. Pioneer
plants are usually herbaceous, weedy annuals
that occupy disturbed habitats. These plants
therefore benefit from human activity that

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 distinction between wild and woody is
based on the part represented as well as on ethnographic documentation of plant use. Although wild and woody plants have similar
ecological characteristics, the former are assumed to have been sought for their seeds,
fruits, and fiber while the latter were used primarily for wood.
Macrobotanical remains were recovered in
both charred and uncharred conditions (Tables
6.3-6.5). The cultigens and wood recovered
from flotation samples and vegetal specimens
are charred. Approximately 75% of the seeds
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Table 6.2. Resource-Use Categories of Identified Plants.3
Cultigen
Phaseolus vulgaris
Zea mays

Pioneer
Amaranthus"
Chenopodium
Lappula cf. echinata^

Wild

Woody

Cactaceae
Gramineae
Phragmites

Atriplex canescens
Cercocarpus cf. montanus
Chenopodiaceae
cf. Fraxinus
Pinus edulis
Pinus ponderosa
PopuluslSalix
Quercus
Q. cf. gambelii
Q cf. undulata
Salix

Malvaceae
Nicotiana0
Physalisb
Portulaca
Sporobolus0

a

Taxa identified only to the level of class are not included.
Represented only by uncharred remains.
identified in flotation samples from the three
sites are uncharred. The charred or uncharred
condition of seeds is often used as a criterion
to differentiate between cultural debris and
postoccupational contaminants. Based on several studies (Gasser 1982; Keepax 1977; Lopinot and Brussel 1982; Minnis 1981; Pearsall
1989) there is a general consensus that uncharred seeds from open-air sites should be
considered contaminants because of their poor
preservation potential. (Of course, factors such
as provenience, condition of associated remains, and depositional context have to be
taken into account when assessing the origin of
uncharred remains.) This is not necessarily the
case for all uncharred remains such as wood,
which has a better preservation potential in an
uncharred state. Uncharred cultigens, since
they are a by-product of human activity, also
deserve somewhat different consideration.
Uncharred seeds frequently outnumber
charred seeds within macrobotanical assemblages from open-air sites and therefore should
not be ignored. Uncharred seeds are difficult
to interpret, however, since little research has
been conducted to ascertain the decay rate of
uncharred seeds in buried deposits or to determine the effect of bioturbation on the displacement of uncharred seeds. All of the uncharred
seeds recovered during the present analysis,
however, are pioneer-type seeds that characteristically settle as seed rain in the soil bank
(Lopinot and Brussel 1982; Minnis 1981). The
uncharred seeds from the flotation samples
appear to be relatively recent, based on intact

seed coats and/or presence of an endosperm or
embryo. Furthermore, provenience, associated
debris and depositional context did not encourage interpretation of the uncharred pioneer seeds as by-products of prehistoric cultural activity. The uncharred seeds from the
flotation samples are therefore likely to be intrusive and not associated with the prehistoric
use of the site. These seeds are included in the
following tables although they are not considered part of the prehistoric macrobotanical
assemblage.
Even when they are charred, determining
whether the occurrence of pioneer plant remains is a result of utilization or accidental
inclusion is difficult. Pioneer plants thrive in
anthropogenic ecosystems created by human
disturbance and are dependent, to some extent,
on humans for dispersal and perpetuation. The
dispersal and reproductive mechanisms of
these plants and their affinity for disturbed
habitats increases their potential for unintentional inclusion in cultural contexts. There are
many pathways by which pioneer disseminules
can be introduced into cultural contexts (Adams 1980). Some of these pathways are 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
of other foods, or by dint of their location. The
provenience, preservation potential, fill type,
associated remains, quantity and frequency
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Table 6.3. Results of Flotation Analysis from LA 3852 and LA 60372.a

Taxon
Amaranthus
Cercocarpus cf.
mon tan us
Chenopodium
cheno-am
Juniperus
Lappula cf. echinata
Nicotiana
Phaseolus cf. vulgaris
Pinaceae
Pinus
Pinus edulis
Pinus ponderosa
PopuluslSalix
Portulaca
Quercus
Sporobolus
Zeamays

Part
seed
wood
seed
seed
H:::WO0d-:V-:.

LA 3852
Rm. 10
Surf. 1
Feat. 2
Pitstr. 1
Wall Cist Strat. 1
(BS2)
(BSD

1*

LA 60372
Pitstr. 1
Surf. 1
Feature 3
Hearth
(BS3)
1*

3*

16*

<0.1g

mgiwmm

seed
seed
cotyledon
wood
wood
wood
wood
wood
seed
wood
seed
kernel
cupule

Rm. 1
Rm. 4
Strat. 6
below
Level 1
Surf. 3
(BS22)
(BS 23)
••••:• 4 * : , , . ;
1/1*

05g

6/2*
1
<0.1g
1*

Kival
Feature 28
(BS31)
I*
<0.1g

0.5g

2*
Ifg
0.6g
0.2g
3.5g

0.3g
L3g
O.lg

0.2g
O.lg
<0.1g

8*
<0.1g

5
<0.1g

1*
2w/4fg
lfg

lfg

aOnly those additional samples processed in 1991/1992 are reported here. For results of samples processed
earlier, see references in text.
Note: All remains are charred unless otherwise noted: * uncharred; + partially charred; g grams; fg fragments; w
whole; BS Bulk Soil Sample.
of occurrence must be evaluated assess the cultural integrity of pioneer seeds. Single occurrences provide little information and may represent accidental inclusion.
LA 3852—Casa del Rito
For the present study, three flotation samples from LA 3852 were analyzed. The samples (Table 6.3) were retrieved from a wall cist
(Feature 2) in Room 10, and from the upper,
structural fill and central hearth (Feature 3) of
Pitstructure 1. The fill assemblage type for all
three samples was defined as mixed postoccupation and cultural fill. Macrobotanical remains previously analyzed from this site, and
not reported here, were collected from Rooms
4, 6 and 10, Pitstructure 1 and the plaza
(Matthews 1989, 1992).
Few charred botanical remains were found
in the three flotation samples, and all charred

material was wood (Table 6.3). Juniperus,
Pinus edulis and P. ponderosa are represented.
The wood fragments from the hearth are probably remains of fuel resources; however, structural debris was also noted within the hearth
(Root 1992:34) and so the charred wood might
be fragments of construction material. The
minute amount of Juniperus wood from Feature 2 could be associated with construction or
use of the room, or may just be part of postoccupational debris.
LA 60372—Burnt Mesa Pueblo
Two of the flotation samples analyzed
from LA 60372 were collected from the larger
room block (Area 1) and one from the smaller,
somewhat earlier, roomblock (Area 2). The
samples from the larger roomblock come from
a collapsed upperstory hearth (Feature 20) in
the fill of Room 1 and from the hearth (Feature 28) in the kiva (Kiva 1). The third sample

—73—

is from a deposit just below Surface 3 of Room
4 in the smaller roomblock; the deposit is a
mixture of cultural and natural sediment that
appears to predate roomblock construction.
Previous analysis of samples from LA 60372
include remains collected from Rooms 1, 2, 4,
6, 10, 11, 12 and 18, the plaza, and numerous
test units (Matthews 1989, 1990, 1992). Only
the results of the current analysis are presented
here.
The sample from Feature 20 in Room 1
contained wood fragments, a charred Chenopodium seed, remains of Zea mays and a fragment of a bean cotyledon (Phaseolus vulgaris). The cotyledon fragment is the only evidence of this cultigen in the remains analyzed
for this chapter. Woody taxa represented include Juniperus, Pinaceae (cf. Pseudotsuga
menziesii), Pinus edulis, P. ponderosa, PopuluslSalix, and Quercus. The fill of Feature 20,
and the stratum overlying the fill, is a mixed
postoccupation/cultural fill. Consequently,
some of the remains may not be associated
with use of the feature. Nonetheless, the botanical remains from Feature 20 are very similar
to those from a collapsed upper-story hearth in
Room 11 and a probable roof hearth in Room
12. Both rooms are also in Area 1 and analysis
of their fills is reported in Matthews (1992).
The similarity in the botanical content of the
three hearth samples suggests that the charred,
nonwoody remains, and some or all of the
wood fragments, are related to processing activities.
The diversity and quantity of remains from
the hearth in the kiva is rather limited (Table
6.3). Five Portulaca seeds, a corn cupule fragment and small amounts of Cercocarpus, Juniperus, and Quercus wood are present. The
latter two taxa of wood were also represented
by vegetal remains collected from strata overlying the hearth (Matthews 1992) and might
indicate some mixing of hearth fill with overlying deposits. The deposit from which the sample was collected, however, was a consolidated
wood ash with charcoal flecks and was readily
differentiable from the overlying deposit.
Thus, the seeds and cupule, and some of the
wood are likely to be debris left from processing activities or fuel use.
Representation of taxa from the sample

collected from under Surface 3 in Room 4 is
somewhat similar to that from Room 1, although with slightly lower diversity. Charred
Chenopodium seeds, a cheno-am seed and a
Zea mays cupule were recovered. Also, fragments of Juniperus, Pinus, P. edulis, and Populus/Salix were identified. Although the deposit below Surface 3 appears to predate the construction of the Area 2 roomblock, the origin
of the deposit is unknown, although it must
represent cultural debris in part.
Summary for LA 60372 and LA 3852
Rotation samples are used as a means to
collect evidence of botanical resources, such as
the seeds of pioneer plants, that are usually not
recovered from screened deposits. Additional
flotation samples were analyzed from LA 3852
and LA 60372 in an attempt to enhance the
macrobotanical databases from these respective
sites and for the BAEP as a whole. From previous excavation, two flotation samples from
LA 3852 and 26 flotation samples from LA
60372 have been analyzed (Matthews 1989,
1990, 1992). Overall, recovery of charred,
nonwoody remains (i.e., seeds) from flotation
samples collected at these two sites has been
limited. The most common botanical remains
in the flotation samples are wood charcoal,
com cupules, kernels and cob fragments, and
uncharred seeds considered to be intrusive.
The flotation samples analyzed from these two
sites in this chapter contain little in terms of
charred seeds (Table 6.3). Furthermore, in
terms of representation of potential botanical
resources, the flotation samples did not provide
any new information for either site. The results
of previous botanical analyses for either site
will not be reiterated here because the main
focus of the study is LA 3840. The reader is,
however, referred to the 1990 field season
report (Matthews 1992) for a comprehensive
overview of the macrobotanical assemblage
from each site.
LA 3840—Shohakka Pueblo
The testing conducted at LA 3840 was
limited and precluded collection of a wide array of macrobotanical samples. Many of the
remains analyzed are from strata in test units or
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fill within structures rather than from features
and living surfaces. Macrobotanical remains
from LA 3840 include flotation samples from
Room 1 and the Room 2 area (Area 1), one of
the kivas (Trench 3, Kiva 3), and the midden
area (Trench 1, Area 4). Results of these analyses are presented in Tables 6.4 and 6.5. The
most commonly recovered plant material was
wood, with a fairly consistent representation of
com plant parts. Small-scale remains such as
charred seeds were found in half of the flotation samples.
Macrobotanical remains from Room 1
were retrieved from structure fill (Strata 4 and
5), wall fall (Stratum 6), roof fall (Strata 7 and
8) and the use surface. Fill within the structure
was defined as collapsed structural debris or
mixed postabandonment-cultural fill. Vegetal
remains collected from Room 1 included a variety of taxa of wood and fragments of com
cobs. Taxa representation among the vegetal
samples from Room 1 is relatively homogeneous (Table 6.5). Notable differences between
fill above Surface 1 and the surface material
are the occurrence of fragments of At rip lex
and cf. Fraxinus wood. This is the only documentation of the latter genus on the site. In
addition to wood, single seeds of Chenopodium, grass, and cactus were recovered from a
flotation sample from the floor (Table 6.4).
Many cacti produce edible fruits or other parts
and the seed is unlikely to have been unintentionally carried into Room 1 given the
structural nature of cactus. The grass seed,
however, could have drifted into the room,
been part of the roofing material or represent
an intentionally procured resource. The single
Chenopodium seed may also be an intrusive element; this seed type is the most frequently
represented pioneer plant in the macrobotanical assemblage (Table 6.4). Although the seed
may not be directly associated with economic
activities conducted in Room 1, the seed is
likely to be indirectly associated with cultural
activities.
Samples in the vicinity of Room 2 included
material from a 3-x-4-m unit that was not completely excavated (Excavation Unit 2, Strata 14). Botanical remains from this area included a
sparse quantity of Cercocarpus and P. edulis
wood fragments and a Pinaceae cone fragment.
The latter item is uncharred and highly eroded.

Although the cone fragment does not appear
to be an extremely recent introduction into the
archaeological deposits, it cannot be
determined if it is associated with the
occupation of the site. Charred remains analyzed from Trench 2 are considered to represent ambient cultural debris generated from the
occupation of the site.
As time became short, excavation continued in only one 1-x-l-m unit, 114S 79E. Vegetal remains were collected from structure fill
(Strata 5, 7) roof fall (Stratum 6), a ceramic
concentration (Feature 1 in Stratum 6), and a
mixture of wall and roof fall (Stratum 8) and
from the use surface. Vegetal remains consisted of wood fragments and taxa identified
are similar to those from previously described
proveniences. Four flotation samples were analyzed from this test unit and were collected
from the ceramic concentration (Feature 1),
undifferentiated room fill (Stratum 7), a mixture of wall and roof fall (Stratum 8) and
hearth fill below Surface 1 (Feature 2), respectively. The difference in taxa representation
between the strata above roof fall and the roof
fall is minor (Table 6.4). The difference between these deposits and the contents of the
hearth is also minor, despite the fact that the
hearth was plastered over by Surface 1. Nonwoody charred plant remains from the hearth
include two corn kernels, a com cupule fragment and an indeterminate Malvaceae seed
(Tables 6.4 and 6.5). The remains of com in
the hearth fill are probably a by-product of
processing activities associated with the hearth.
The single occurrence of the Malvaceae seed
may represent an economic resource or an
unintentional inclusion in the feature. The
flotation samples from Strata 6-8 contained
charred Chenopodium seeds, in decreasing
quantity from the upper to lower levels of the
structure fill. The number of seeds from Strata
6 and 7 is quite high, especially relative to occurrence of charred seeds from the rest of the
site. The occurrence of the seeds is probably
not related to the direct use of the structure,
unless they are indicative of use of the roof as
an activity area or represent the contents of one
of the vessels within the ceramic concentration
denoted as Feature 1.
Trench 3 and Kiva 3 represent the same
study unit but with two different names;
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Table 6.4. Results of Flotation Analysis from LA 3840.
Area 4 —Trench 1

r

Taxon
Amaranthus
Cactaceae
Cercocarpus
cf. montanus
Chenopodium
I)icotyledoneae
Gramineae
Gymnospermae
Juniperus
Malvaceae
Nicotiana
Physalis
Phragmites
Pinus
Pinusedulis
Pinus ponderosa
PopuluslSalix
Quercus
Zea mays

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

Strat. 1
BS 1

Strat. 2
Level 1
BS 2

Strat. 3
BS 3

Strat. 4
Level 1
BS 4

Area 1 — 114S 79E (Room 2)
Strat. 6
Surf. 2
Level 1 Strat. 7 Strat. 8
Feat. 2
Feat. 1 Level 1 Level 2
hearth
BS 5
BS 6
BS 8
BS 12

<0.1g

<0.1g

<0.1g

<0.1g

57*

53

0.7g
13/2*

Area 3
Trench 3
Kiva 3
Strat. 6
Strat. 9
Level 2
Level 2
BS 7
BS 11
2.2g

1

Area 1

<0.1g

Room 1
Surf. 1
BS 10
1*
1
O.lg

2

1

0.4 g
*
<0.1g

1
O.lg

O.lg

0.3g

0.3g

l.lg

0.4g

1*

9*
4*

0.7g
1

<0.1g

0.4g

0.3g

<0.1g
O.lg
O.lg

0.2g
O.lg
0.2g
<0.1g
2

0.4g
l.lg

0.3g
O.lg

O.lg
0.3g

0.5g
0.2g
0.3g

l.Og
l.Og
O.lg
<0\lg
lfg

<0.1g
<0.1g
2
12

2

lfg

lfg

lfg
1

lfg

Note: All remains are charred unless otherwise noted: * uncharred; fg fragment(s); + partially charred; cf. compares favorably with; g gram(s).

0.2g
1.4g
0.2g
lfg
3fg
3fg

Table 6.5. Results of Vegetal Analysis from LA 3840.
Area 4 — Trench 1

1

r

Taxon
Part
wood
Cercocarpus
cf. montanus
Gymnospermae wood
Juniperus
wood
Pinaceae
cone
wood
Pinus
wood
Pinus edulis
wood
Pinus
wood
ponderosa
PopuluslSalix
wood
Salix
wood
Quercus spp.
wood
Quercus
wood
cf. undulata
Zea mays
cob

Strat. 2
Level 1
FS 3

Strat. 2
Level 2
FS 4
0.2g

O.lg

0.3g

Strat. 4
Level 1
FS 7

Area 1 -— Trench 2 (Room 2)

Strat. 2
FS 27

Strat. 3
FS 28
0.2g

Strat. 4
Level 1
FS 29

Strat. 5
Level 2
FS 34
0.4g

0.4g

Area 1 — 114S79E(Room2)
Strat. 8
Level 2
Strat. 6
Level 1 Strat. 6 Strat. 7
roof
Feat. 1 Level 2 Level 2
fall
FS 36
FS 41
FS40
FS 37
0.6g
0.5g
2.3g
2.0g
0.4g
0.3g

0.3g

0.6g

Surf.
1
FS43
0.7g

Surf.
1
FS 44
0.7g

0.3g

lfg*
<0.1g
0.7g

l.Og

4.1g
0.2g

O.lg
<0.1g

0.3g/0.2g*

m
0.2g

0.6g
<0.1g
0.6g

0.2g

0.7g
0.5g

0.8g
1.6g

O.lg
0.2g

0.3g
0.4g*
1.3g
llg

0.2g
<0.1g

O.lg

O.lg

0.5g

O.lg

<0.1g
lfg

3fg

Note: All remains are charred unless otherwise noted: * uncharred; fg ffagment(s); + partially charred; cf. compares favorably with; g gram(s).

<0.1g

Table 6.5. (continued).
Area 3 — Trench 3/Kiva 3

r

Taxon
Atriplex
cf. canescens
Cercocarpus
cf. montanus
Dicotyledoneae
Gramineae
Juniperus
Pinaceae
Pinus
Pinus edulis
Pinus ponderosa
PopuluslSalix
Quercus spp.
cf. gambelii
Zeamays

Part
wood

Strat. 2
Level 2
FS 77

Strat. 2
Level 5
FS 80

Strat. 3
Level 1
FS 81
0.4g

wood
wood
stem
wood
wood
wood
wood
wood
wood
wood
wood
kernel
cob

Strat. 5
Level 3
FS 88

Strat. 5
Level 6
FS 95

Strat. 6
Level 3
FS 89

0.2g

Strat. 7
Level 1
FS94

Strat. 8
Level 1
FS 99
0.9g

<0.1g

0.2g

0.2g

<0.1g

0.2g
0.3g

0.3g
0.2g
0.5g
0.4g
<0.1g

O.lg

O.lg

0.6g

0.2g
0.5g

O.lg
LOg

0.4g
0.5g

LOg

0.2g

O.lg

fig

Area 3 —- Kiva 3
Strat. 9
Strat. 9
Level 1
Level 2
roof fall
roof fall
FS 51
FS 52
0.6g
<0.1g

0.2g
0.8g

<0.1g

O.lg
0.6g

0.4g

O.lg

<0.1g

1.1*
6.3g
L9g

O.lg

2.3g
l-7g
4.7g/0.6g+
2.2g
6.6g
0.4g
0.2g

LOg
2.6g
<0.1g

1

Note: All remains are charred unless otherwise noted: * uncharred; fg fragment(s); + partially charred; cf. compares favorably with; g
gram(s).

2fg

Table 6.5 (concluded).
Area 1 —
- Room 1

r

Taxon
Atriplex
cf. canescens
Cercocarpus
cf. montanus
Chenopodiaceae
Dicotyledoneae
ct.Fraxinus
Gymnospermae
Juniperus
Pinaceae
Pinus
Pinus edulis
Pinus ponderosa
Populus/Salix
Quercus
Zeamays

Strat. 4
Level 3
FS 106

Strat. 5
Level 2
FS 108

wood

0.2g

<0.1g

wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
kernel
cob

0.2g
0.3g

Part
wood

m

Strat. 6
Level 4
FS 117

Strat. 6
Level 5
FS 118

Strat. 7
Level 1
roof fall
FS 114

Strat. 8
Level 1
roof fall
FS 115

0.8g
<0.1g
O.lg

LOg
L4g
0.8g
0.6g
2.6g
<0.1g
<0.1g

2.8g
O.lg
<0.1g

lfR

IfR

Surf. 1
FS 120
L3g

0.4g

<0.1g

0.2g

0.8g
0.2g
L4g
2.5g
0.4g

Strat. 5
Level 4
FS 110

<0.1g
0.7g
2.9g

0.2
0.6g

0.5g+
0.4g
2.0g
0.6g
2.2g
0.6g

LOg
l,7g
LOg
8.7g+

2.7g
0.5g

0.7g

2

lf8

2fg

Note: All remains are charred unless otherwise noted: * uncharred; fg ffagment(s); + partially charred; cf. compares
favorably with; g gram(s).

14fg

although the excavators were relatively certain
they were in the kiva they waited until the orientation of the strata indicated that clearly before the study unit type was so coded. Trench
3 then is a l-x-2-m unit located in the approximate center of Kiva 3. Strata 2, 3, and 6 are
interpreted as fill above roof fall. Strata 5, 7, 8,
and 9 represent layers of collapsed wall, roof
fall, or a mixture of the two. Excavation was
terminated before reaching the floor of the
kiva. As would be expected given these interpretations of the strata, the macrobotanical
remains collected from the kiva fill consist of
wood fragments. The identified wood taxa are
the same as those from the midden area (see
Table 6.5), with the addition of Atriplex canescens. When the remains above roof fall and
those from collapsed structural debris are
compared, little difference can be seen. One
corn cupule was retrieved from a flotation
sample from Stratum 6, and was probably
washed in from the surrounding plaza. Nonetheless, it would seem mat wood retrieved from
the wall and mixed wall and roof-fall strata
(Juniperus, Pinus edulis, P. ponderosa, PopuluslSalix) represent materials used in construction of the structure. Botanical remains
from the roof-fall stratum (Stratum 9) contain
woody taxa similar to those identified from
overlying strata (Tables 6.4 and 6.5) and lend
support to the interpretation of these woods as
construction material. In addition to wood, two
corn kernels, two cob fragments, and two
Chenopodiwn seeds were recovered. These
remains are unlikely to be associated with
direct use of the structure, although they may
have been incorporated into the roof of the
kiva when it was constructed. More likely they
represent ambient cultural debris from the
general use of the site that became mixed with
the structure fill after the kiva, and perhaps the
site, was abandoned.
Macrobotanical remains from Trench 1,
located in a midden area (Area 4), were collected from four strata defined during excavation. The fill types for the strata were described
as secondary cultural deposits or mixed cultural-natural deposits. Ten woody taxa were
identified including Cercocarpus, Juniperus,
Pinus edulis, P. ponderosa, PopuluslSalix,
Quercus, Q. cf. undulata, Salix, and unidentified genera of the Dicotyledoneae and Gym-

nospermae classes. Also, fragments of Zea
mays cobs and cupules were identified. As with
Trench 2, the remains from Trench 1 are considered to represent ambient cultural debris associated with the general occupation of the site.
Summary for LA 3840
Macrobotanical remains retrieved during
the 1991 excavations at LA 3840 consist primarily of wood fragments with a limited representation of corn and some pioneer and wild
plants. Botanical remains were recovered from
a surface room, test excavations near a second
room, a kiva, and a trench in the midden.
These remains were collected within collapsed
structural fills, postoccupation-cultural deposits, wall and roof-fall debris, two use surfaces and two features. As noted in Chapter 2,
the excavation program at LA 3840 was short
and most of the effort was exploratory in nature; structures could not be excavated completely. The context of the excavations has
obvious ramifications for how the macrobotanical assemblage may be interpreted. That botanical remains were infrequently recovered
from well-defined, unmixed cultural deposits
from secure cultural contexts inhibits our ability to directly relate the occurrence of botanical remains to the use of any particular provenience. Charred botanical remains retrieved
from the exploratory units are considered to
represent ambient debris related to the occupation of the site. Botanical remains recovered
from room and the kiva fill support the interpretation that these deposits represent, at least
in part, debris from collapsed structures. Ambient debris, related to the occupation of the
site but not necessarily to a particular structure,
may have become intermixed with the structural remains. Consequently, some of the wood
charcoal is considered to represent fuel resources or wood used for other utilitarian
purposes.
Fourteen taxa of wood were identified
within the macrobotanical assemblage from LA
3840 (Gymnospermae is either Juniperus or P.
menziesii, and Pinus is either P. edulis or P.
ponderosa). Pinus edulis and P. ponderosa
were the most frequently represented genera,
and were identified in 86% of the flotation and
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vegetal samples analyzed. Juniperus was found
in 69% of the samples and Cercocarpus was
identified in 62%. The remaining taxa of wood
were recovered in 48% or fewer of the samples.
Cercocarpus, Juniperus, P. edulis, and P. ponderosa were each almost ubiquitous in strata
definitively described as roof fall. In general,
wood from larger, stouter trees (e.g., Juniperus,
P, ponderosa) is more common and abundant
than wood from small trees or shrubs (e.g.,
Atriplex), with the exception of Cercocarpus.
The difference in representation is probably
the by-product 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 or 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. In
conjunction with frequency of use, stout woods
would also preserve better than smaller trees or
shrubs, given their greater mass. Similarly,
when burned, wood from stouter trees would
have a higher probability of being incompletely reduced to ash, unlike trees or shrubs of
smaller mass. Furthermore, the gymnosperms
(e.g., Juniperus and species of Pinus) in general preserve better than dicots (e.g., Atriplex,
Populus/Salix), probably because of their natural resin or creosote content (Wilshusen
1988:675).
Evidence of consumable resources at LA
3840 consists of remains of com and a small
array of pioneer and wild plants. Categorizing
a plant as edible is based on information provided in the ethnobotanical literature (Elmore
1944; Robbins et al. 1916; Stevenson 1915;
Whiting 1939; Yanovsky 1936). If the occupants of the site were subsistence agriculturalists, as is generally assumed, there is a noticeable lack of cultivars other than com, such as
Cucurbita (squash, pumpkin) and Phaseolus
(bean), in the deposits tested at the site. Except
for com, evidence of cultigens at LA 3852 and
LA 60372 was also very minimal. Four bean
cotyledons, including the one noted in Table
6.3, have been recovered at LA 60372 and a
few fragments of cucurbit rind were found at
LA 3852 (Matthews 1989, 1990, 1992). A
scarcity of Cucurbita and Phaseolus remains
has been noted for other Pueblo III—IV habitation sites on the Pajarito Plateau and along

the adjacent Rio Grande River (Biella 1979;
Trierweiler 1987). The minimal occurrence of
these two classes of cultivars in general, and
their absence from LA 3840, is probably an
inaccurate reflection of their subsistence importance. Prehistoric preparation techniques,
consumption practices and the poor preservation potential of these cultigens serve to reduce their frequency of occurrence in the
archaeological record (Gasser 1982; Gasser
and Adams 1981). In addition to these factors,
evidence of cultigens at LA 3840 may have
been affected by the small sample size and the
limited number of primary contexts (e.g.,
room surfaces and features) excavated.
Remains of com were identified from the
midden area, the 1-x-l-m unit in the area of
Room 2, Kiva 3, and Room 1. Cupules and cob
fragments were the most frequently encountered evidence of com. Twenty-six cob fragments were inventoried within the macrobotanical assemblage for LA 3840. Twenty of the 26
fragments came from Room 1, and 14 of these
were collected from the floor. The number of
cob fragments cannot, of course, be equated
with the frequency of whole cobs because numerous fragments can be produced by one
cob. Only five of the 26 cob fragments are
complete enough to allow a row count. There
are four 12-rowed cob fragments and one 8rowed fragment. The sample of cobs is too
small to provide any substantive information,
however, the macrobotanical assemblage from
LA 60372 may provide insight into the relative
abundance of 12-rowed cobs. Fifty-four of the
130 measurable cob fragments recovered from
LA 60372 (or 41%) are 12-rowed (Matthews
1992). The 12-rowed varieties of Zea mays appear to have been preferred by the later period
agriculturalists of the general area, although
this assertion lacks statistical support. Studies
by Preucel and Banker (Chapter 8, this volume)
provide more information on this subject.
Evidence of pioneer and wild resources
(see Tables 6.2 and 6.4) is minimal, in part because remains of such resources have to be
charred to be considered associated with the
occupation of the site. Charred pioneer plant
remains include 70 Chenopodium seeds and
one Malvaceae seed. Charred wild plant remains consist of one cactus seed, one grass
seed and a fragment of Phragmites culm. As
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previously discussed, isolated occurrences of
seeds, such as the cactus or grass seeds, may be
due to accidental inclusion in a cultural context. These single charred seeds provide inconclusive evidence of exploited resources, but
they do indicate plants in the surrounding environment. Nonetheless, all of the taxa represented are documented in the ethnographic
and ethnobotanical literature (Elmore 1944;
Robbins et al. 1916; Stevenson 1915; Whiting
1939; Yanovsky 1936) as economic resources
used for food, medicine, or utilitarian purposes. Evidence that Chenopodium was an
intentionally procured pioneer resource is
provided by die relatively high frequency of
seeds recovered and that seeds were retrieved
from five of the 11 flotation samples.

Although Tiemey's study area was contained
within the Upper Sonoran life zone, the results
of the study are generally 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 1987) 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 3840. In short, a variety
of pioneer and wild resources were probably
available and some undoubtedly were important subsistence items.

Most of the macrobotanical remains identified from LA 3840 are fragments of charred
wood. The various taxa of wood represented at
the site indicate that a variety of vegetation
zones were exploited. The majority of the taxa
are now, and presumably were during the occupation of the site, available within the immediate vicinity of the site. The site is in a
canyon bottom near Capulin Creek, which is a
perennial stream. At present, dominant trees
surrounding the site area are ponderosa and
box elder {Acer negundo). Pifion-juniper
woodland predominates as one moves away
from the stream. Recovery of Salix, PopuluslSalix and Fraxinus wood, as well as Phragmites, indicate exploitation of the riparian community found at the bottom of Capulin Canyon, or in some of the deeper side drainages.
The other taxa of woods are characteristic
constituents of pifion-juniper woodlands or
ponderosa-oak woodlands.

Based on other studies (Brandt 1991;
Matthews 1985), the macrobotanical assemblage from sites occupied by subsistence agriculturalists is expected to 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 increases their chance of representation
in the archaeological record. The expectation
that wild plants would be less abundant in the
assemblage is in part based on the assumption
that agricultural products reduce the importance of wild plant resources within a subsistence economy, at least as long as cultivated resources are productive. Preparation methods
and consumption practices (e.g., fruits eaten
raw) should also limit the representation of
wild plant resources in the archaeological
record.

Despite the lack of evidence within the
macrobotanical assemblage, these various vegetation zones were presumably exploited for
more than wood resources. The vegetation
zones not represented by wood remains were
also probably 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.

The macrobotanical assemblage from LA
3840 does not meet these expectations. There
is a paucity of nonwoody remains in the macrobotanical assemblage, with the exception of
Zea mays. There is a noticeable lack of Cucurbita and Phaseolus remains at the site; high
yield-high protein wild plants (e.g., Quercus
acoms and P. edulis nuts) are likewsie rare or
lacking. Furthermore, the assemblage from LA
3840 has a very low representation of pioneer
plant taxa commonly associated with agricul-

DISCUSSION
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tural fields (e.g., Amaranthus, Chenopodium,
Descurainia, Portulaca) and expected to be
retrieved through flotation.
Other projects record a similar lack of
nonwoody plant remains. Recovery of nonwoody plant remains was limited for Pueblo
III—IV sites excavated in conjunction with the
Cochiti Reservoir project (Biella 1979). Similarly, Archaic sites excavated during the Baca
Geothermal Anthropological Project (Donaldson and Struever 1981), on the west side of
the Jemez Mountains, had limited recovery of
nonwood plant remains. The low representation of plant remains for the latter project
may be a function of age and subsistence
practices, and site type. 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). In contrast, flotation analysis conducted
by Trierweiler (1987) on the five Pueblo IIIPueblo IV habitation sites mentioned above
was fairly productive. The abundance and diversity of remains noted in his study is partially
a function of sample size; 190 flotation samples contributed to Trierweiler's macrobotanical database.
Preservation and sample size are the two
factors considered to be most responsible for
the low representation of nonwoody remains in
the macrobotanical assemblages from LA
3840. The preservation potential of open-air
sites on the Pajarito Plateau and adjacent areas
is low, based on the results of the 1988-present
macrobotanical analysis for the BAEP and the
results of macrobotanical analysis conducted
by other researchers in the area, with the exception of Trierweiler (1987). The tuff-derived
soils are abrasive and may be destructive to
fragile botanical remains. Donaldson and
Struever (1981) cite increased precipitation,
high vegetative biomass, slightly acidic soil and
high microbial activity as major elements
affecting preservation of archaeobotanical
remains within their project area. Some or all
of these factors may also affect preservation at
LA 3840. Given these problems, the volume of
the flotation samples collected during the
BAEP was perhaps too small. Trierweiler
(1987:239-240) processed and analyzed 1
gallon flotation samples and that larger size

may be a factor in the greater return of smallscale remains in his study. The typical sample
size collected in 1989 from LA 60372 was
850-1,000 ml, and anything over 1,000 ml was
not processed. Sample size for the 1990 and
1991 field seasons increased slightly, with the
typical sample between 1,300 and 1,900 ml in
size. The greater recovery of small seed remains from the 1990 and 1991 samples relative to those from 1989 indicate that sample
size may influence recovery rates. So few
samples were analyzed, however, that it is difficult to determine if sample size or fortuitous
sample location are responsible for the increase
in seed representation.
Other factors may also have influenced the
recovery of nonwoody remains at LA 3840.
The inherent preservation potential of various
plant parts, preparation techniques, consumption practices, and disposal practices have undoubtedly affected the composition of the
macrobotanical assemblage. Furthermore, context plays an important role in the recovery of
macrobotanical remains. Most of the excavation at LA 3840 was exploratory; only one
floor and two features were exposed during the
short field season. In general, the best contexts
for nonwoody remains were not uncovered
during the 1991 excavations.
SUMMARY
The results of analysis of macrobotanical
remains recovered from LA 3840, LA 3852
and LA 60372 has provided information concerning botanical resources exploited by the
occupants of the three sites. A secondary purpose of the study was to investigate the differences or similarities in the assemblages of the
three sites. In reviewing the macrobotanical
data for LA 3852 and LA 60372, relative to
LA 3840, differences between the three are
relatively subtle and can be viewed in part as
the result of sample size and context of recovery. As can be seen in Table 6.6, more vegetal
material and flotation samples have been analyzed from LA 60372 than from the other
two sites, and therefore, this site has a higher
diversity of taxa and greater quantity of remains represented. If this inequity in assemblage size is accounted for, the differences
between the three sites appear smaller. When
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Table 6.6. Number and Volume of Macrobotanical Samples from BAEP Sites (excluding LA 50972 and LA
60550, which have very small samples).

Site
LA 3852
LA 60372
LA 3840

n of Vegetal
Samples
Analyzed
44
126
31

n of Flotation
Samples
Analyzed
5
29
11

Mean volume
of Flotation
Samples
Analyzed (ml)
575
1,270
2,223

samples from all years are taken into account,
however, Trierweiler and I (1993; see also
Kohler and Powers 1993) have documented a
clear trend towards increased maize ubiquity
from LA 3852 through LA 60372, with continued high ubiquity in the transitional

Standard Deviation
of Volume of
Flotation Samples
Analyzed (ml)
403
811
588

Total Volume
of Flotation
Samples
Analyzed
2,875
36,850
24,450

Early/Middle Classic period represented by LA
3840. Nevertheless, the paucity of nonwoody
botanical remains in all these sites is somewhat
disappointing and makes it more difficult to
develop a reasonable picture of the subsistence
economy.
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Part II
Contributing
Papers

7
Villages, Field Houses,
and Land Use on the
Southern Pajarito Plateau
Janet D. Orcutt
The relationships between habitation sites
and nonhabitation sites are complex, being
affected by environmental, economic, population, and social variables. This paper examines the associations between aggregated habitations, or villages, and field houses using data
from the southern portion of Bandelier National Monument. The important factors in understanding these relationships include population
aggregation, environmental conditions, land
ownership, and distance to fields.
In many parts of the Southwest, aggregation increased as population grew and continued to increase even after population declined (Orcutt 1991; Orcutt et al. 1990). Aggregation may reflect a response to competition over agricultural territory (Orcutt et al.
1990) and could indicate an increase in household efficiency (Kohler and Van West 1994).
Though aggregation may mitigate competition,
it can create problems through enlarged catchments and agricultural intensification (Orcutt et
al. 1990; Preucel 1988:15; Stone 1988:81). A
need for greater attention to crops and potentially farther distances to go to tend crops, encourages settlement dispersion within the aggregated context (Stone 1988:81). Also accompanying agricultural intensification is the
establishment of land tenure (Stone 1988:84).
The assertion that field houses develop to
solve these problems (Kohler 1992; Preucel
1988; Stone 1988) is the subject of this analysis. Survey data in the vicinity of three
villages dating to the 1325-1450 period are

used to investigate the roles of distance to
fields, land ownership, and environmental conditions in the settlement distribution observed
around these large sites.
SMALL SITES AND AGGREGATION
Aggregation appears to encourage the use
of small field houses to carry out agricultural
activities. Aggregation often occurs at the expense of subsistence costs while minimizing
other factors such as competition (Orcutt et al.
1990). For agriculturalists, this means a larger
catchment area and agricultural intensification.
With fields being farther from the habitation
and requiring more attention, one option for
reducing transportation costs is to spend more
time living near the fields. Under this scenario,
more and more nonagricultural tasks are performed at the field house. Preucel (1988:261)
demonstrates that the average distance to field
houses increases through the Early Classic.
(The distance also increases in the Middle Classic but the mean is not significantly different
from the Early Classic [Preucel 1988:255]).
One logical result of agricultural intensification is the development of land tenure
systems (Stone 1988:84). This is a difficult
variable to measure archaeologically, and although it has been attempted (Kohler 1992),
the results are not conclusive. Kohler (1992)
notes that field houses often occur close to the
large aggregates, thus violating the distance
model for field house development. If, instead,

field houses were constructed primarily to
claim ownership of fields, "they should be
most common when ownership might be contested; that is, in periods with relatively high
population in which there may be some competition (within or between villages) for agricultural lands" (Kohler 1992:622). Kohler
(1992:621) does note that under those circumstances in which "the year-round residence
cannot be in an isolated hamlet adjacent to
these fields, field houses would become advantageous if for no other reason than to minimize the costs of constant trips between residence and field" but these field houses also
serve as "a visible, durable claim on the land
and its resources" (Kohler 1992:621). For the
Dolores area, Kohler distinguishes two kinds of
field houses: those established to take advantage of short-term mesa-top fields that lose
productivity after a few years in a shifting
cultivation regime and those established in
"locally sustainable" areas where the fields
and field houses had long use lives (Kohler
1992:621).
POPULATION AND AGGREGATION ON
THE PAJARITO PLATEAU
Bandelier National Monument is part of
the larger Pajarito Plateau that extends from
Santa Clara Canyon (north) to Cochiti Canyon
(south), and from the Jemez Mountains (west)
to the Rio Grande (east) (Figure 1.1). Prehistoric population size on the Pajarito Plateau
reaches a peak during the Late Coalition (A.D.
1250-1325) period but aggregation does not
peak until the Early Classic (1325-1400)
(Crown et al. 1990; Orcutt 1991). Aggregation
is accompanied by an increase in field houses,
presumably for agricultural activities (Orcutt
1991; Preucel 1988). There was a substantial
amount of site relocation through the Early
Classic period, as only a small percentage of
sites was occupied from one period to the next
(Orcutt 1991). Middle Classic (1400-1550)
sites, however, are predominantly in the same
locations as Early Classic sites (Orcutt 1991).
During the Early Classic overall population
declines but as the northern plateau is depopulated, the southern plateau gains population,
indicating a major reorganization in settlement
location (Crown et al. 1990).

Within this regional context, events in
Bandelier National Monument in the vicinity
of Yapashi (LA 250), San Miguel (LA 370),
and Shohakka Pueblo (LA 3840), three Earlyto-Middle Classic villages in southern Bandelier, appear to confirm these general reconstructions. Population in this area—between
Alamo Canyon and the southern and western
boundaries of Bandelier—reaches a peak in the
Early Classic (1320-1405 on Figure 7.1) then
declines in the following periods (see footnote,
page 7). The three villages were occupied
between the early 1320s and 1430.
ENVIRONMENTAL CONDITIONS
Populations respond to low- and high-frequency environmental processes. Low-frequency processes (LFP) are those with cycles
greater than 25 years (Dean et al. 1985). These
processes usually represent stability and are the
"boundary conditions" (Dean 1988:31) to
which populations adapt. When LFP changes
occur, the effects to environmental stability and
"carrying capacity" can be devastating. In this
analysis, low-frequency processes are represented by flood-plain conditions (Dean et al.
1985:Figure 1A). High-frequency processes
(HFP) have several dimensions, including variability, predictability, and patterning (Dean et
al. 1985), and are the processes to which most
buffering mechanisms respond (Dean 1988).
The Palmer Drought Severity Index (PDSI) for
the northern Rio Grande (Rose et al. 1982) is
used in this analysis to represent HFP climatic
variability (Orcutt 1991). HFP variability has
temporal and spatial dimensions but this study
focuses on the temporal aspect.
In the analyses of LFP and HFP conditions
and of the archaeological data, the following
time periods are used: 1150-1240 (period 1),
1230-1330 (period 2), 1320-1405 (period 3),
1395-1435 (period 4), 1425-1455 (period 5),
and 1445-1530 (period 6). Each period overlaps with the previous and subsequent ones for
the following reasons: (1) the accuracy of the
time periods is questionable, (2) period boundaries do not necessarily correspond to environmental or cultural boundaries, and (3) there
usually is a lag between environmental stress
and behavioral response (Dean 1988).
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Figure 7.1. Totalroomblockarea (m2) for habitations andfieldhouses.
Low-Frequency Processes
Flood-plain conditions (Dean et al. 1985:
Figure la) are summarized for each time
period in Table 7.1. Because these conditions
remain stable for long periods, we are most
interested in intervals of change that might
have compelled major settlement and organizational adaptations. Also critical would have
been periods in which LFP change coincided

Table 7.1. Low-frequency Environmental Processes.
Period
LFP Description
1150-1240 falling (high) water table; aggradation
1230-1330 falling water table; stable aggraded
then degrading
1320-1405 falling (low) water table; stable degraded
1395-1435 low water table; stable degraded
1425-1455 low water table; stable degraded
1445-1530 rising (low) water table; stable degraded then aggrading

with HFP deterioration (Dean et al. 1985).
Flood plains are characterized by four states:
aggrading, stable aggraded, degrading, or
stable degraded; water tables are rising, falling,
or stable. The prevailing conditions changed in
the 1230-1330 and 1445-1530 periods. In the
1290s, conditions changed from stable aggraded with falling water tables to degrading
(with falling water tables), and in the 1470s
water tables began to rise and flood plains
began aggrading after approximately 150
years of degraded flood plains (Dean et al.
1985:Figure la).
High-Frequency Processes
Several aspects of temporal variability in
PDSI are explored. The mean PDSI is a proxy
for mean agricultural production. The variance
is a proxy for variability in production. The
autocorrelation coefficient (ACF) for lags of
one to five years is a proxy for predictability in
production. Also important are the occurrence
of normal, dry, slightly dry, slightly wet, and
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Figure 7.2. Mean and variance of PDSI for each time period.
Table 7.2. Periods Ranked by ACF, Mean, and
Variance.

wet years in each time period.
The mean PDSI is low in all periods (Figure 7.2) but there are relative differences
among the periods. The same is true for the
variance (Figure 7.2). The 1425-1455 period
has the highest mean PDSI (.091) and a low
variance (3.76). The 1150-1240 and 14451530 periods have the highest variances (4.70
and 4.74, respectively), and the 1445-1530
period has the lowest mean PDSI (-0.341) of
all the time periods.

Period
1150-1240
1230-1330
1320-1405
1395-1435
1425-1455
1445-1530

ACFa
5
4
2
3
1
6

Meanb
3
2
4
5
1
6

Var=
2
4
5
3
6
1

a

l=highest average rank for ACF for lags of one to
five years, 6=lowest average rank for ACF for lags
of
one to five years.
b
l=highest
mean, 6=lowest mean.
c
l=highest variance, 6=lowest variance.

The ACF for lags from one to five years
indicates that the most consistent predictability
from period to period is for a lag of one year
(Figure 7.3). Averaging the ranks of each period for each lag year (Table 7.2) indicates that
the 1425-1455 period had the best overall predictability, followed by 1320-1405, 13951435, 1230-1330, 1150-1240, and 14451530.

(single and consecutive) within periods has
implications for human adaptations. This is
partly represented in the mean PDSI, as a lower
mean signifies a drier climate, but the sequence
of wetter and drier years is not represented by
the mean. The percentage of wet and slightly
wet years ranges from the high 20s to mid-30s
throughout the 1150-1240 to 1425-1455

The character of wetter vs. drier years
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Figure 7.3. Autocorrelation coefficients (ACF) for PDSI for lags of 1 to 5 years.
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Table 7.3. Frequency and Percentage of PDSI Patterns.
Pattern
wet
si. wet
(total %)
normal
si. dry
dry
(total %)

1150-1240
freq.
%
1
1.1
30.0
27
31.1

1230-1330
freq.
%
2
2.0
31
30.7
32.7

1320-1405
freq.
%
1
1.2
26
30.2
31.4

31
26
6

40
26
2

27
26
6

34.0
28.6
6.6
35.2

39.6
25.7
2.0
27.7

sequence, but drops to approximately 21% in
the 1445-1530 period (Table 7.3). The percentage of normal years ranges from the high
20s to high 30s through the 1395-1435 period
but drops to 16.1% and 20.9% in the 14251455 and 1445-1530 periods, respectively
(Table 7.3). After ranging from the high 20s
to high 30s through the 1320-1435 period, dry
and slightly dry years encompass 40% to 60%
of the years in the 1395-1435 through 14451530 periods (Table 7.3).
Implications for Agriculture and Settlement
Environmental variability has implications
for the success of agriculture and, therefore,
for the configuration of settlement, including
the placement of field houses. The stochastic
aspects of environmental variability cannot be
predicted or controlled by the human population and they contribute to the risk of agriculture (Smith and Boyd 1990). Risk has
temporal and spatial components (Cashdan
1990; Kaplan et al. 1990; Smith and Boyd
1990), and the perception of risk by the population depends not only on environmental
variability but on population density (how
close a population is to "carrying capacity")
and sociopolitical organization (Halstead and
O'Shea 1989).
Buffering mechanisms that mediate risk
reduce the variance of food availability (Kaplan et al. 1990), and even if they do not reduce
risk, they spread it more evenly (Hegmon
1989). Mechanisms that buffer the temporal
and spatial variability in resources fall into four
general categories (Halstead and O'Shea
1989): (1) mobility, which takes advantage of

31.4
30.2
7.0
37.2

1395--1435
freq.
%
2
4.9
24.4
10
29.3

1425--1455
freq.
%
2
6.5
29.0
9
35.5

1445--1530
freq.
%
2
2.3
16
18.6
20.9

12
15
2

5
15
0

18
9
1

29.3
36.6
4.9
41.5

16.1
48.4
0.0
48.4

20.9
57.0
1.2
58.2

the temporal and spatial aspects of resource
structure; (2) diversification, either in the foods
eaten or the locations of fields, though there
are conditions under which diet diversity actually increases risk (Winterhalder 1990); field
location diversity can be an effective buffer
against risk when environmental conditions
affecting different locations are not the same
(Hegmon 1989; Winterhalder 1990); (3) food
storage, if the technology to produce surpluses
and preserve the food (Low 1990; RowleyConwy and Zvelebil 1989) are suitable for a
particular environment; food storage cannot
buffer long-term shortages but it is effective
for dealing with short-term temporal fluctuations in food availability (Kaplan et al. 1990;
Rowley-Conwy and Zvelebil 1989); and (4)
exchange, which sets up future obligations by
banking current abundance (Halstead and
O'Shea 1989; Hegmon 1989) and copes with
temporal and spatial variability in food availability by sharing food with needy households
or providing food through more formal social
contexts (e.g., feasting in ceremonies) (Halstead 1989); sharing is particularly effective in
small groups (Hegmon 1989; Winterhalder
1990) when shortages are not synchronized
among those sharing (Hegmon 1989; Kaplan
et al. 1990).
Periods that may have been riskier than
others can be defined using the LFP and HFP
reconstructions. The mean; variance; ACF;
percentages of wet, normal, and dry years; and
the LFP reconstructions can be put together to
characterize each period. The 1150-1240 period ranks low in predictability (ACF), has a
moderately low mean, and a high variance. The
distribution of wet, normal, and dry years is
approximately equal for the period. The high

— 92 —

variance and low predictability reflect the alternation between relatively short consecutive
years of wetter, drier, or normal PDSIs (Figure
7.4). The LFP conditions indicate a high but
falling water table and aggradation. Under
these circumstances, valley floors away from
arroyo bottoms would be fairly stable surfaces
as would upland slopes (Plog et al. 1988:Table
8.1). The environmental conditions suggest
that to minimize risk agricultural activities
should occur in diverse areas, including canyon bottoms, upland drainages, and upland
slopes.
The 1230-1330 period has moderate predictability, a high mean, a moderate variance,
and a lower percentage of drier years than the
previous period. The moderate variance and
moderate predictability reflect the longer sequences of consecutive drier, wetter, or normal
years than were evident in the previous period
(Figure 7.5). The water table continues to fall
and, after a period of stable aggraded conditions, degradation is the norm. Valley floors
away from arroyo bottoms would continue to
provide stable surfaces as would upland slopes.
Agricultural potential would decline in general
because of lowered water tables (Plog et al.
1988:Table 8.1). The environmental conditions suggest that a diversity of field locations
would continue to be a likely agricultural strategy.
The 1320-1405 period ranks high in predictability and has a moderate mean with a low
variance. The percentage of drier years increased by about 107c over the previous period. The period begins with predominantly
wetter conditions but just after 1335 this gives
way to a long drought followed by alternating
wetter and drier periods of shorter duration
(Figure 7.4). The water table continues to fall
and is very low. The flood plains reach a stable
degraded situation. Valley floors and uplands
continue to offer stable surfaces and slopes because of the lack of ground water (Plog et al.
1988:Table 8.1). Given the greater percentage
of drier years and the long drought, we should
expect an increase in the use of canyons and
upland drainages to minimize the risk of agricultural activities.
The 1395-1435 period has moderate predictability, a low mean, and moderate varia-

bility. The percentage of drier years increases
to 41.5%. There are two periods of consecutive
drier years, one lasting approximately 7 years
and the other approximately 12 years; the latter is followed by an equally long wetter period
(Figure 7.5). The LFP conditions stabilized
with a low water table and degraded flood
plains. Flood plains, arroyo bottoms, and upland slopes would be at their most stable under
these conditions and the agricultural potential
of the valley floors should be poor but better
than with falling water tables (Plog et al. 1988:
Table 8.1). The "greatest likelihood of irrigation" (Plog et al. 1988:Table 8.1) exists
when the water table is low. Agricultural potential in the uplands is poor except along
drainages. Given the increased dryness and the
water table, less risky agricultural locations
would be canyons and upland drainages but
not the dry mesa tops.
The 1425-1455 period has the highest
predictability, highest mean, and lowest variance of any of the periods. Drier years increase to 48.4%, wetter years increase to
35.5%, and normal years comprise only 16.17o
of the time period. The beginning of the period is wetter but it ends with a drier interval that
continues into the next period (Figure 7.4).
The LFP conditions are stable. Agricultural
locations should be the same as for the previous period.
The 1445-1530 period has the lowest
predictability, lowest mean, and highest variance of any of the periods. Drier years increase to 58.27o. The first 40 years of the period are fraught with consecutive droughts while
the remainder of the period is characterized by
frequent but shorter droughts (Figure 7.4).
The rising water table and aggradation signal a
major change in flood plains and upland
slopes. Flooding becomes a problem but agricultural potential between floods is high
(Plog et al. 1988:Table 8.1). Upland slopes are
subject to greater erosion and are less stable,
thus flat surfaces would have been less risky
for agriculture. Under these conditions, one
might expect an increase in soil control features to control slope wash and flooding (Plog
et al. 1988:Table 8.1). Although this period is
very dry and suffers from numerous droughts,
predictability is low and the variance is high, all
of which suggest that agriculture should
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Figure 7.4. PDSI five-year running means for each time period. The straight lines across the middle represent the
normal range; values below are drier, values above are wetter.
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Figure 7.5. Distribution of sites, all types and time periods.
occur in a diversity of environments including
the canyon bottoms, upland drainages, alluvial
fans, upland flats, and upland slopes (though to
a lesser degree than other areas).
ANALYSIS OF SETTLEMENT DATA
The segregation of habitations and field
houses is critical to this analysis but is difficult
to accomplish. Roomblock areas were graphed
and the following size categories were defined
as field houses: (1) less than or equal to 7 m2,
and (2) greater than 7 and less than or equal to
11m2. Most sites have roomblock areas less
than 60 m2 and the largest sites have roomblock areas over 1,000 m2. One hundred
thirty-one field houses, 245 habitations, and
three villages were used in the analysis (Figure
7.5). Many of the later sites with roomblock
areas between 12 and 20 m2, called habitations
here, could have been field houses or "farming communities" (Preucel 1988).
One of the primary assumptions investigated in this paper is that aggregation encourages the development of field houses,

whether because of greater travel distance to
fields, field ownership, or a little of both. Figure 7.1 graphs habitation and field house
roomblock areas. Population peaks in the
1320-1405 period as does field house roomblock area. The trajectories are similar, indicating a potential relationship between increasing population size (and aggregation into the
three villages) and the use of field houses. The
facets of field house use examined in this analysis are major landform (canyon or mesa)
location, occupational intensity of the major
landforms, and occupational intensity relative
to agricultural soils. The choices of landforms
and agricultural soils are probably related to
issues of climate and agricultural production as
well as distance from the villages. Occupational
intensity is measured using ceramic densities
and presumably is related to land ownership
and the quality of agricultural production.
Location
Based on the environmental information,
field houses are expected to be in different
locations in the different time periods (Table
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Table 7.4. Expectations for Site Locations Based on
LFP and HFP Conditions.
Period
Locational Expectations
1150-1240 Diverse locations—canyons, upland
drainages, upland flats and slopes
1230-1330 Diverse locations but possibly more
in the canyons and upland drainages
1320-1405 Increasing in canyons and upland
drainages
1395-1435 Focus in canyons and upland
drainages, not on mesa tops
1425-1455 Focus in canyons and upland
drainages, not on mesa tops
1445-1530 Increased diversity of locations in
canyons and uplands

7.4). Locational information consists of the
site's major landform. Roomblock density is
used to correct for the differential survey coverage of the landforms and is graphed for each
period for field houses and habitations. Field
house roomblock density is always highest on
the mesas, except in the 1425-1455 period
(Figure 7.6). Field house roomblock density
increases slightly in the canyons during the
first three periods and remains fairly constant
in the canyons throughout the last three periods. Field house roomblock density on the
mesas increases dramatically in the 1320-1405
period, somewhat contrary to expectations, and
drops equally dramatically in the subsequent
period. It is not known whether a significant
number of field houses on mesa tops are associated with drainages. The trajectory for habitation roomblock density (Figure 7.6) is similar to that for field houses; however, there is a
large decline in density in the canyons after the
1320-1405 period but the decline on the mesas
is more gradual because of the persistence of
Yapashi and San Miguel.
The two size classes of field houses should
behave differently during the periods of aggregation if people were traveling farther to
their fields and minimizing travel costs by
spending more time at field houses. We would
expect a substantial increase in large field
houses during the 1320-1405 period when the
villages appear. Figure 7.7 indicates that the
density of large field houses did not increase
much in the canyons but did on the mesa tops
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to a much greater extent than the small field
houses.
It also is informative to examine where
small and large field houses occur, especially
as this relates to distance or difficulty of access
from the villages. Field houses farther from the
main habitation could be expected to be larger
because of greater amounts of time spent there.
Six general areas were identified: Boundary
Peak mesa, which is an upland area northwest
of LA 3840; Capulin Canyon; Sanchez Canyon; Sanchez mesa, which lies between Sanchez and Medio canyons; San Miguel mesa,
which consists of the mesa on which San Miguel is located and the surrounding uplands;
and Yapashi mesa, which is that vast area covering the mesa on which Yapashi is located.
The most difficult or most distant areas of access would include portions of all these areas;
however, Sanchez Canyon and Sanchez mesa
probably are the best candidates for this designation. Portions of Capulin Canyon would
have been distant for residents of Yapashi and
San Miguel, and portions of San Miguel and
Yapashi mesas would have been distant or difficult to reach even for the residents of those
villages.
Figure 7.8 indicates that the density of
small field houses was highest in period 3
(1320-1405) in Capulin Canyon and San
Miguel Mesa. Sanchez mesa has a high density
of small field houses in periods 3 and 4
(1395-1435). Yapashi mesa appears to have a
low density of small field houses relative to all
other areas except Sanchez Canyon, and the
Boundary Peak area has no small field houses.
Large field houses (Figure 7.8) are much more
common in most areas in periods 3 and 4.
Most of the peaks in the distribution of large
field houses occur in period 3, with the exceptions of Capulin and Sanchez canyons. Capulin
Canyon may have been used primarily by the
residents of Shohakka Pueblo in period 3, but
by residents of Yapashi or San Miguel during
most of period 4, which would mean a much
greater distance to fields from either of those
sites than Shohakka Pueblo. The high density
in Sanchez Canyon in period 5 is a puzzle;
however, there is evidence of occupation at San
Miguel in this period (though probably not
very intense or dense), and perhaps the in

Figure 7.6. Field house and habitation roomblock density (m2 per km2).
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Figure 7.7. Field house roomblock density (m2 per km2) for small, large, and all field houses by major landform.

I
8
Location key:
bpm=Boundary Peak mesa
cap=Capulin Canyon
sc=Sanchez Canyon
sm=Sanchez mesa
smig=San Miguel mesa
ym=Yapashi mesa

Figure 7.8. Field house roomblock density (m2 per km2) for small, large, and all field houses by specific area.

creased use of Sanchez Canyon relates to that
or, equally likely, to occupation outside Bandel ier.

four density categories were created. Chisquare was used to identify significant associations between ceramic density and the three
most common categories of agricultural soil.
Because of small samples, only three categories
of soil were used, some time periods were
lumped, and site types within some time periods were lumped. The soil categories are
gravelly sandy loam, pumice gravel, and both
gravelly sandy loam and pumice gravel. When
time periods were lumped, they were done so
based on similar environmental conditions.

Field houses in general (both small and
large) are most prevalent in the San Miguel
mesa area during period 3 (Figure 7.8). Sanchez mesa and Capulin Canyon also have high
densities of field houses in periods 3 and 4.
Surprisingly, the density of field houses in the
Yapashi area is not as high as in some of the
other areas. Field houses, regardless of size, are
most prevalent on mesas in period 3, and the
increase in field houses is rather dramatic on
the mesas compared to the canyons (Figure
7.7). Most of the increase in the canyons is in
small field houses but the increase on the
mesas is primarily in the large field houses.

The first two time periods were lumped
into one (1150-1330) as were all the site types.
The associations are not significant but some
trends are noted (Table 7.5). Most sites, regardless of ceramic density, are associated with
gravelly sandy loam and no high density sites
are associated with pumice gravel.

Occupational Intensity
The 1320-1405 period, when population
and field houses peak, was analyzed using all
sites together and field houses separately. In
the latter, 33% of the cells have counts less than
5. The analysis of lumped sites produces a
significant Chi-square (x2=l8.638, p=0.005)
(Table 7.6). The two lowest density categories
are associated with pumice gravels, gravelly
sandy loam, and the combination of the two
types. The two higher density categories are
heavily associated with gravelly sandy loam.
Lowest and low ceramic density sites are disproportionately located on sites with at least
some pumice gravel. Looking just at the field
houses in the 1320-1405 period (Table 7.7),
the Chi-square (x2 = 12.964, p=0.011) is significant and the associations reinforce those
discussed above. Notable differences are that
none of the field houses is in the highest density category and none of the field houses with
moderate ceramic densities is associated with

The density of ceramics is used as a measure of occupational intensity because ceramics
indicate that, at the very least, food consumption occurred, and possibly food preparation.
The longer people spend at the field house, the
more of these mundane activities will occur.
Occupational intensity is investigated in two
ways. First is an exploration in relation to agricultural soils because the better the soils, the
longer or more intensively the field house
should be used. Second is an examination in
relation to major landform because field
houses in more suitable locations relative to
environmental conditions should be occupied
longer.
Occupational intensity and soils
Because of the great range in ceramic
densities, these were transformed to logs and

Table 7.5. Chi-square of Agricultural Soil and Ceramic Density, All Sites, A.D. 1150-1330.a
Agricultural
Soil
Gravelly sandy loam
Gravelly sandy loam and pumice gravel
Pumice gravel
Totals (n)

Lowest
44
31
26
39

Low
59
24
16
37

Ceramic Density
Moderate
High
50
64
31
36
19
0
58
22

Totals (n)
82
47
27
156

^ells contain column percents rounded to nearest integer; marginals contain frequencies, v2 = 7.727, p=0.259.
100

Table 7.6. Chi-square of Agricultural Soil and Ceramic Density, All Sites, A.D. 1320—1405.a
Agricultural
Ceramic Density
Soil
Lowest
Low
Moderate
High
Totals (n)
Gravelly sandy loam
31
37
57
80
70
Gravelly sandy loam and pumice gravel
26
37
29
20
53
Pumice gravel
43
26
14
0
51
Totals (n)
68
68
28
10
174
a
Cells contain column percents rounded to nearest integer, marginals contain frequencies. %^ = 18.638,
p=0.005.
Table 7.7. Chi-square of Agricultural Soil and Ceramic Density, Field Houses, A.D. 1320-1405.a
Agricultural
Ceramic Density
Soil
Lowest
Low
Moderate Totals (n)
Gravelly sandy loam
23
50
60
21
Gravelly sandy loam and pumice gravel
26
40
40
19
Pumice gravel
51
10
0
20
Totals (n)
35
20
5
60
a
Cells contain column percents rounded to nearest integer; marginals contain frequencies. %l =
12.964, p=0.011.
Table 7.8. Chi-square of Agricultural Soil and Ceramic Density, All Sites, A.D. 1395-1455.3
Agricultural
Ceramic Density
Soil
Lowest
Low
Moderate
High
Totals (n)
Gravelly sandy loam
80
56
50
33
30
Gravelly sandy loam and pumice gravel
10
39
17
67
12
Pumice gravel
10
6
33
0
5
Totals (n)
20
18
6
3
47
^ells contain column percents rounded to nearest integer, marginals contain frequencies. xl ~ 10.619,
p=0.101.

pumice gravel.
The next two time periods were lumped to
form the 1395-1455 period and all site types
within the period were lumped. The Chi-square
of 10.619 is not significant (p=0.101) and
75% of the cells have counts less than 5 (Table
7.8). The trends indicate that most sites, regardless of ceramic density, are associated with
gravelly sandy loam and none of the highest
density sites is associated with pumice gravel.
The lowest ceramic density category is disproportionately located on gravelly sandy loam,
whereas moderate density sites usually on gravelly sandy loam, or on the composite category,
where high density sites are also most common.

The last period, 1445-1530, has very small
samples and 92% of the cells have counts less
than 5. The Chi-square was not significant and
the results will not be discussed.
Occupational intensity and landform.
Sites on some landforms should be occupied more intensively than others, though this
decision probably involves additional factors
such as soil and cold-air drainage. Because
major landforms (canyon vs. mesa) were used
in this analysis, this is more of a distinction
between better watered (canyon) and less watered (mesa) locations. The size of the area
surveyed in canyons was 3.5 times smaller than
that surveyed on mesas, thus the chi-square
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analyses were weighted to compensate for the
disparity in survey coverage.
Again, some periods and site types were
lumped because of small samples. All sites in
the 1150-1330 period show significant associations between ceramic density and major
landform (x 2 =39.298, p=0.000) (Table 7.9).
The lowest density sites are predominantly in
the canyons (62%) and all of the highest density sites are on the mesas. The preponderance
of low and moderate density sites is on the
mesas (68% and 71%, respectively). In general,
the mesas have a smattering of all density
groups with moderate density sites being the
most common.
All sites lumped (Table 7.10) and just field
houses (Table 7.11) were examined for the
1320-1405 period. For all sites, the lowest

density ones are found in canyons (56%) and
on mesas (44%). Sites in the other density
categories are predominantly associated with
mesas and sites in the highest density category
are found only on mesas. The majority of sites
in the canyons are in the lowest density category whereas mesa sites predominantly fall
into the lowest and low density categories .
Field houses in this period do not exhibit significant associations between ceramic density
and major landform (Table 7.11). Trends
among the field houses indicate that they are
mostly of the lowest ceramic density, and that
they are split equally between canyons and
mesas. Low density sites are mostly on mesas,
and moderate density sites are in canyons, but
these and the other relationships in this table
do not differ significantly from the null hypothesis of no relationship between major
landform location and ceramic density.

Table 7.9. Chi-square of Major Landform and Ceramic Density, All Sites, A.D. 1150—1330.a
Major
Ceramic Density
Landform
Lowest
Low
Moderate
High
Totals (n)
Canyon
62
'""' 32
29
0
101.5
Mesa
38
68
71
100
156
Totals (n)
96.5
55.5
83.5
22
257.5
^ells contain column percents rounded to nearest integer; marginals contain frequencies.
X2 = 39.298, p=0.000.
Table 7.10. Chi-square of Major Landform and Ceramic Density, All Sites, A.D. 1320-1405.a
Major
Ceramic Density
Landform
Lowest
Low
Moderate
High
Totals (n)
Canyon
56
32
32
0
133
Mesa
44
68
68
100
176
Totals (n)
157.5
97.5
44
10
309
'KTells contain column percents rounded to nearest integer, marginals contain frequencies.
X2 = 24.46, p=0.000.
Table 7.11. Chi-square of Major Landform and Ceramic Density, Field Houses,
A.D. 1320-1405.a
Major
Ceramic Density
Landform
Lowest
Low
Moderate Totals (n)
Canyon "
50
42
58
56
Mesa
50
58
42
59
Totals (n)
70
33
12
115
^ells contain column percents rounded to nearest integer; marginals contain
frequencies, x2 ~ 1-013, p=0.602.
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Table 7.12. Chi-square of Major Landform and Ceramic Density, All Sites, A.D.
1395-1455.*

available canyon land.

The relationship
between villages and
distances to field
houses is difficult to
measure the way this
analysis was designed.
Certainly, the increase
in field houses in each
of the different areas is
obvious, but the link
between this and distance is difficult to evaluate.

Major
Ceramic Density
Landform
Lowest
Low
Moderate
High
Totals (n)
Canyon
63
33
41
0
49
Mesa
38
67
59
100
50
Totals (n)
56
3L5
8/5
3
99
''Cells contain column percents rounded to nearest integer; marginals contain
frequencies, x 2 = 10.256, p=0.017.
The final lumped period is 1395-1455,
using all sites (Table 7.12). The results (x 2
=10.256, p=0.017) must be viewed cautiously
because 50% of the cells have counts less than
5. The lowest density sites are predominantly
in canyons (63%) and none of the highest
density sites is in a canyon. The low density
sites are predominantly on mesas (67%); moderate density sites are predominantly on mesas
(59%), however, 44% of the sites are in canyons. The sites in the canyons are predominantly of the lowest density and sites on the
mesas are evenly split between the lowest and
low densities.
Evaluation of Expectations
Based on environmental conditions, distance considerations, and land tenure questions
it should be possible to ascertain which factors) influence site distributions, especially
field houses. Major landform probably is not
the most appropriate way to look at site locations with respect to LFP/HFP conditions. It is
likely that micro-climatic and micro-habitat
variables are more important. Locations appear
to concentrate on the mesas in all periods except 1425-1455. It is not possible to evaluate
whether those locations are near drainages, information that would be important to testing
some of the expectations. Roomblock density
increases in the canyons when it is expected to,
but the canyons are the focus of occupation in
only one period (1425-1455). The periods of
highest population and aggregation are periods
in which canyons and upland drainages should
be important to site locations but the roomblock densities indicate the greatest increase is
in large field houses on mesas. It is, of course,
possible that the canyons were used to their
maximum extent and that there was not more

Occupational intensity is related to all of
the factors considered here. More distant sites
should have higher ceramic densities because
of the amount of time spent there. Sites in
more suitable locations should have higher
ceramic densities because of longer use lives;
these good locations may have been subject to
ownership, however, this process is difficult to
identify. Occupational intensity and agricultural soils should be related through LIT7HFP
conditions and land ownership. The relationships are difficult to evaluate, however, because
we do not know the amount of surface area
covered by each soil type and because land
ownership is almost impossible to identify with
the available data. More common soils may
have more sites and this would affect the ceramic density and soil type associations. Based
on subjective impressions, pumice gravel occurs in small patches and probably represents
far less surface area than gravelly sandy loam.
For now, however, we do not have the data to
evaluate the extent of this effect. In general, it
appears that the lowest density sites in all time
periods are associated with pumice gravel. The
highest density sites are never associated with
pumice gravel. Sites with higher densities
(those occupied longer?) usually are associated
with gravelly sandy loam. The agricultural
qualities of these soils are not known, another
factor making it difficult to relate occupational
intensity to environment or land ownership.
Occupational intensity and major landform
do not conform to the expectations based on
LITVHFP conditions. In 1150-1330 locations
should be diverse but occupation was more
intense on the mesas. In 1320-1405 there
should be an increase in canyon locations,
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which there is, but occupation is more intense
on the mesas (and increases greatly over the
previous period). In 1395-1455 there should
be little occupation of the mesas; however,
though a high percentage of the moderate density sites are in the canyons, intensive occupation of the mesas continues.
CONCLUSIONS
Land ownership, environment, and distance
are all intertwined, making it difficult to separate their effects in the analysis of field houses.
Are higher density sites that way because of
greater agricultural productivity or because
people spend more time there to minimize

travel? How can land ownership be "measured" in a way that would separate it from
these other factors? Kohler (1992) developed
some promising approaches to disentangling
these effects with Dolores data, including simulating agricultural catchments for villages and
comparing field house abundance to an index
of competition, but these techniques cannot at
present be applied to Bandelier data. And, as
Kohler (1992:632) notes, "no completely
satisfactory distinction can be made between
the expectations of models that view field
houses as the result of attempts to minimize the
cost of having to maintain fields at some remove from habitations, and models that view
field houses as attempts by some corporate
group to restrict access to resources."
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8
A Social History of Maize on the
Pajarito Plateau, New Mexico
Robert W. Preucel
John M. Barker
"The corn is the same as the people."
— Tewa informant (cited in Robbins et al. 1916)
Numerous archaeological studies have
documented that the prehistoric inhabitants of
the Pajarito Plateau gained their livelihood by
cultivating corn, beans, and squash (Bohrer
1982; Matthews 1989, 1990; Sudar-Murphy et
al. 1977; Trierweiler 1990b). But beyond this
simple descriptive statement relatively few
studies have pursued questions of whether
certain varieties were crossed to increase their
suitability for different environmental niches,
whether seeds were exchanged to maintain
crop diversity, and how different varieties may
have been used in ritual contexts. In fact, after
over half a century of archaeological investigation, we have a rather limited understanding
of how any past Southwestern society manipulated the germplasm of their cultigens after
the initiation of horticulture.
Much of the early research on prehistoric
cultigens has focused on the classification of
crop plants and the timing of their introduction
into the Southwest (e.g., Cutler 1952; Manglesdorf and Lister 1956). These research goals
were consistent with the hypothesis of frequent
population migrations, commonly invoked in
the 1940s and 1950s as an explanation of cultural change in southwestern prehistory. Presumably, when new groups moved into areas of
the Southwest they brought with them their
own maize races and cultivated them at their
newly established communities. While still addressing these traditional questions, current
research has broadened to include the dynamic

interrelationships between plants and people
(Ford 1985; Galinat 1985). Archaeologists are
beginning to use ethnobotanical data to address questions of anthropological significance
such as social interaction (Winter 1984) and
ritual practice (Doebley and Bohrer 1983)
In the spirit of these studies, we analyze the
social history of Pajaritan maize. Specifically
we address the following questions: (1) What
varieties of maize were grown on the plateau?;
(2) Were different varieties of maize grown at
different locations?; and (3) What might this
patterning imply for social interaction between
canyon communities? We conducted a series of
multivariate analyses on a batch of 148 maize
cobs using eleven different cob characters and
found considerable overlap between 8-, 10-,
12-, and 14-row varieties (only 16- and 18-row
were successful discriminated). The results of
our cluster analyses were similar and suggest a
high degree of redundancy in maize varieties
cultivated on the northern and southern plateau. Given the risks of growing maize at high
elevations, this result may imply that prehistoric Pajaritans (both Tewa and Keres) were
defining their social relations, in part, through
the trade and exchange of maize probably in
the context of festivals and ritual observances.
PREVIOUS MORPHOMETRIC STUDIES
A review of the history of maize classifi-

cation reveals no single procedure universally
accepted by botanists for use in distinguishing
various races. Most research has proceeded
empirically with researchers attempting to
construct "natural" classifications using multivariate statistics or numerical taxonomy (see
Sanchez G. and Goodman 1992). To date, this
pattern-seeking approach has had mixed results, especially when compared to its success
in the classification of wild plants. This problem arises because discontinuous variation is
rare in cultigens. Cross-fertilization is a continual source of new varieties and maize is by
far the most complex of all cultigens (Wellhausen et al. 1952).
The first systematic survey of maize in the
American Southwest was conducted in 1945 by
Carter and Anderson. Utilizing the same recording procedure originally developed for
classifying Mexican races (Anderson and Cutler 1942; Anderson 1946), Carter and Anderson (1945) defined three different complexes
that were presumably introduced in different
waves. The "Small Cob" race characteristic of
Basketmaker assemblages is defined by small
cobs, small seeds, and undented kernels, and
survives today in a related form among the
Pima and T'ohono O'dam. The "Mexican"
race is characterized by kernel denting, weak
leaves, a strongly tapered ear, and a high row
number, and is still dominant around Mexico
City. The "Eastern" race is found in the flint
and flour maize of the eastern United States
and is characterized by wide kernels, regular
rows, strong leaves, an enlarged base, and a
wide shank.
Carter and Anderson (1945) then characterized modern Native American maize according to Mexican and Eastern influences. They
began by creating an index of Mexicanization
by adding together values for ear taper, row
number, and denting. Similarly, they generated
an index of Eastemization by combining values for enlarged base, regular kernels, row
width, and shank diameter. They then assigned
these indices to separate axes and plotted different samples. Their results demonstrated the
existence of a fairly homogeneous Pima/Papago type (the most Mexican) and a more
variable Puebloan type (the most Eastern) with
an Intermediate form bridging the two. Finally,
they offered their speculations as to the Hoho-

kam origins of the Pima/Papago type and the
Basketmaker II-III/Pueblo I antiquity of Puebloan maize.
Nickerson (1953) performed the first
comprehensive study of both modem and
archaeological data, measuring morphological
attributes on over 500 cob specimens from
North America, Mexico and Central America,
South America, and Asia. He divided cob
morphology into seven internal characters
(cupule width, cupule depth, rachis-flap height,
kernel thickness, lower glume width, rachis
diameter, and pith diameter) and four external
ones (row number, shank diameter, ear diameter and cob shape) . His Southwestern analyses show that Hopi Blue Hour is basically similar to Basketmaker maize, differing only in
cupule width, wide lower glumes, heavy shanks,
and the presence of 8-rowed cobs. He also
corroborated Carter and Anderson's (1945)
earlier finding that Hopi White Flour contains
mixtures of both Eastern and Mexican germplasm.
Cutler and Meyer's (1965) study of the
ethnobotanical remains from Wetherill Mesa is
a landmark in the study of archaeological
maize. In an analysis of over 3,000 cobs, they
were able to show marked temporal and spatial
patterning. Sites of the Basketmaker and early
Pueblo periods tended to contain relatively low
percentages of 8-rowed maize (Maiz de Ocho),
while by Pueblo II sites had over 30% 8-row
and considerably smaller percentages of 14
and 16-row maize (Onaveno and Pima/Papago). The lack of regional patterning and relatively slow development is interpreted as representing limited cultural interaction. Cutler
and Meyer regarded the few large-shanked,
hard-cobbed varieties with high row numbers
as relatively late introductions (after A.D.
1300). Within contemporaneous Wetherill
Mesa communities, they found that Step House
had older and more conservative maize than
Mug House, while the latter possessed more
immature cobs. This pattern of conservatism
was also exhibited in most ceremonial areas
and kivas.
Cutler and Meyer (1965) also reviewed the
utility of different characters as discriminators.
They cautioned that row number is somewhat
problematic given that the major ear on a plant
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sometimes may produce more rows than a
minor ear on the same plant. Cupule width,
they concluded, possesses the advantages of
being measurable on fragmentary cobs and is
relatively independent of changes caused by
row number. Although they found differences
in glume characters among the maize assemblages, they also discovered considerable overlap, suggesting to them that glume characters
were of limited value for classification. They
preferred kernel data since it permitted the
grouping of Mug House and Step House
samples according to morphology (flour, flint,
and dent varieties) as well as color (the main
colors being yellow, pink/cherry, white, and
blue).
One of the first studies of a prehistoric variety is Winter's (1973) analysis of Fremont
Dent. Fremont Dent is a distinctive type which
has traditionally been linked to the northern
diffusion of Mexican Dent (e.g., Carter and
Anderson 1945). Winter developed an alternative local development model and supported
it with data from Clydes Cavern. In addition, he
demonstrated regional patterning of row number within the Fremont maize complex. Sites
from Northern Utah (Nine Mile Canyon,
Grantsville, Caldwell Village, and Wells Cave)
all had very low frequencies (5-8%) of 8rowed maize while sites from the Southern
Utah (Evans Mound, Gates Roost, Median
Village) had much higher frequencies (2030%). He interpreted these higher frequencies
as indicating exchange between Fremont and
local Anasazi groups in the Virgin drainage
and Kayenta district.
Because of the lack of consistency in the
published attributes of Fremont maize, Winter
was forced to rely heavily upon row number
percentage data despite the fact that he explicitly advocated the measurement of additional characters. For the Clydes Cavern, Evans
Mound, Nine Mile Canyon and Grantsville
assemblages, he collected means for row number, cupule width, cob/rachis index and lower
glume width. His results show that by comparison to Turner Look (Nickerson 1953), the
Fremont maize tends to have larger mean
cupule widths, cob/rachis ratios, and lower
glume widths.
In a recent attempt to link maize to social

practice, Doebley and Bohrer (1983) investigated issues of occupational history and the
ritual use of maize at Salmon Ruin. They demonstrated a higher ratio of flint to flour maize
for the Mesa Verdean occupation, and larger
row numbers and narrower cupules for the
Chacoan occupation. Contrary to their expectations, they found no significant differences in
the spatial patterning of maize within contemporary nonceremonial rooms during the Mesa
Verdean period. Likewise, evidence for the
ritual use of maize proved ambiguous. While
the Chaco cobs from ritual locations are large
compared to cobs from other Chacoan contexts, the situation is exactly the reverse during
the Mesa Verdean period, with the smallest
cobs coming from the kivas.
Doebley and Bohrer (1983) employed
nine different characters in their analysis.
These were row number, rachis diameter, cob
diameter, cupule width, glume width, rachis
segment length, cupule aperture width, cupule
aperture height, and cupule aperture depth.
Two of these (glume width and cob diameter)
were later discarded because they could not be
measured on most cobs. They then tested for
differences between sample contexts using
Hotelling's T-2 test (a multivariate extension of
the t-test) and a multiple discriminant analysis
for selected pairwise combinations of the
samples, and found certain characters to be
more useful than others for specific contexts.
For example, rachis diameter was most useful
in distinguishing variability within the Chacoan
occupations, while rachis diameter, rachis segment length, and cupule depth all contributed
to differentiating Chacoan and Mesa Verdean
occupations.
MATERIALS AND METHODS
The maize cobs used in this analysis are
from dry cavates on the Pajarito Plateau, New
Mexico. The batch consists of 148 uncharred
cobs, of which 98 (66%) come from the northern plateau and 50 (33%) are from the
southern plateau (Table 8.1). The northern
plateau specimens were collected by the Pajarito Archaeological Research Project (Hill and
Trierweiler 1986) from 10 cavate sites in Sawyer, Corral, Garcia and Guaje Canyons at a
mean elevation of 2,166 m. The specimens
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Table 8.1. Maize Databasefromthe Pajarito Plateau,
New Mexico, Divided into Northern (Top) and Southern
(Bottom) Proveniences.
Site
#
PARP
PARP
PARP
PARP
PARP
PARP
PARP
PARP

104
127
178
182
321
560
575
890

BAND 172b
BAND 180
BAND 183
BAND 184
BAND 190
BAND 280
BAND 495
BAND 496
BAND 791
BAND 792
BAND 793
BAND 794
BAND 795
BAND 796
BAND 1606
BAND 1607
BAND 1854
BAND 3106
BAND 3109
BAND 3122
BAND 3241
BAND 3242
BAND 3252
BAND 5029
BAND 5030
PARP 46
PARP 54
a

N
2
5
1
43
1
23
13
10

Location
Corral Cn.
Guaje Cn.
Corral Cn.
Garcia Cn.
Garcia Cn.
Corral Cn.
Sawyer Cn.
Sawyer Cn.

1
1
3
8
1
1
1
1
1
1
1
1
1
1
1
1
3
7
1
1
1
1
1
1
6
2
1

Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Bayo Cn.
Bayo Cn.
Bayo Cn.
Bayo Cn
Bayo Cn.
Bayo Cn.
Bayo Cn.
Bayo Cn.
Sandia Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Frijoles Cn.
Sandia Cn.
Sandia Cn.

Elevation
(m)
Perioda
2,180
pm
Pffl
2,427
2,103
pm
2,257
pm
2,134
pm
2,164
pm
2,171
pm
2,188
pm
1,896
1,915
?
?
1,915
1,915
1,896
1,915
2,148
2,148
2,148
2,148
2,148
2,148
2,148
2,148
2,030
?
1,898
1,902
?
1,896
7
1,902
1,915
2,030
2,006

pm-TV

pm-rv
pm-rv?
PIV

pm-rv
pm-rv
pm-rv
pm-rv
pm-v
pm-v
pm-rv
pm-rv
pm-rv
pm-rv
pm-rv
pm-rv
pm-v
pm-v?
pm-rv
pm-v
pm-rv
pm-rv
pm-rv?
PIV

pm-rv
pm-v

PIII is approximately equivalent to the Coalition
period, as that term is used elsewhere in this volume,
and PIV is approximately equivalent to the Early and
Middle Classic periods.
D
Curation numbers assigned by Bandelier personnel.
from the southern plateau were collected by
various Bandelier archaeologists (as well as by
casual visitors) from eight cavate sites in Bayo,
Sandia, and Frijoles Canyons at a mean elevation of 1,949 m. A significant proportion of
the Bandelier data (39%) is unprovenienced,
but all materials are from sites within the Monument and most are probably from sites within

Frijoles Canyon. Typical specimens from the
database are illustrated in Figure 8.1.
In addition to this spatial patterning, the
cobs possess significant temporal variation.
The specimens from the northern plateau are
all dated to a narrower time frame than those
from the southern plateau (Table 8.1). On the
basis of associated ceramic dating, the PARP
maize was cultivated mainly during the Late
Coalition period (A.D. 1275-1325), although
there is some evidence of Historic (A.D. 1550—
1900) period reuse of some cavates. In contrast, the southern plateau materials represent
crops grown during the Late Coalition, Classic
(A.D. 1325-1550), and Historic periods. Many
of these cobs are from cavates clearly associated with the Middle Classic period occupations of Otowi (LA 169), Tsankawi (LA 211),
and Tyuonyi (LA 82). Because all finds are
from surface contexts on cavate floors or wall
niches, temporal comparisons must be made
with caution.
A group of eight characters was chosen for
quantitative analysis. These are glume, rachis
and pith diameters (GLMDIA, RACDIA,
PTHDIA), cupule length and width (CUPLEN,
CUPWID), lower glume length and width
(LGLMLEN, LGLMWID), and cob length
(COBLEN). The selection rationale follows that
described in the botanical literature (see especially Goodman and Paterniani 1969). Details of the measurement procedures are given
in Wellhausen et al. (1952), Nickerson (1953),
Benz (1986), and Dunavan (1989). All measurements were made by the junior author using
mechanical calipers and recorded in millimeters and tenths of millimeters. The most
significant procedural modification is that
elliptical cross-sections were measured along
both long and short axes (e.g. GLMDIA 1,
GLMDIA2). Finally, because the measurement
of certain attributes (LGLMLEN, LGLMWID)
was destructive, these data were recorded only
for the PARP materials.
Seven different qualitative characters were
also recorded. These include curvature (weak
or strong), row pairing (weak or strong), kernel
size or shape (regular or irregular), spiraling of
rows (none or spiral), pollinization (complete
or incomplete), nubbin (normal-sized or degenerate cob), and fasciation (elliptical or cir-
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Figure 8.1. Examples of prehistoric maize from the Pajarito Plateau. A, B, C, D, E. and F refer to 8-, 10-. 12-,
14-, 16- and 18-rowed varieties.
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Table 8.2. Cob Frequency and [Percentages] by Row Number and Community.
Community
Sawyer Cn.

N
21

pin

8
12
10
2
3
15
[9.5] [14.2] [71.4]

14
1
[4.7]

16
~

23

3
[13.0]

4
13
[17.3] [56.5]

2
[8.7]

1
[4.3]

39

8
[20.5]

14
13
[33.3] [35.9]

2
[5.1]

1
[2.5]

5

-

2
3
[40.0] [60.0]

-

Bayo Cn.
PHI-TV

7

-

1
3
3
[42.8] [42.8] [14-2]

-

Sandia C.

6

2
[33.3]

3
[50]

1
[16.6]

-

pm-iv
Frijoles Cn. 36
pm-dv

9
[25.0]

7
10
6
[19.4] [27.7] [16.6]

1
[2.7]

TOTAL

24
[17.5]

35
58
[25.5] [42.3]

3
[2.1]

Corral Cn.

pm
Garcia Cn.

pm
Guaje Cn.

pm

137

-

-

13
[9.4]

cular cross-section). These observations were
used to supplement the results of the multivariate analyses and to address questions of
environmental interaction and cultural selection.
ANALYSIS AND RESULTS
A series of multivariate statistical analyses
was performed to identify the varieties grown
by Pajaritan farmers and to explore their spatial distribution. Following the procedures
outlined above, data were collected on each of
the eight quantitative and seven qualitative
characters. A discriminant analysis was performed using row number (ROWNO) as an a
priori means of differentiating between maize
races. We then employed two cluster analyses
to determine the similarities of the different
row numbers by characters and to reveal spatial
patterning across canyon community. In all
cases, the cob data could not be easily differentiated by time period (for reasons noted
above) and thus represent a composite account
of canyon history.

Analysis of the
frequency of row
numbers for the entire
CV
18
X
database shows that
11.43 12.55
12-row cobs are by far
the most numerous,
11.48 16.79
representing 42% of
the batch (Table 8.2).
They are followed in
1
10.87 20.59
order by 10- (26%),
[2.5]
8- (18%), and 14-row
(9%)
cobs with minor
11.2 9.78
amounts of 16- (2%)
and 18-row (3%) ears.
These
results, with the
11.43 13.23
exception of the 16and 18-row material,
10
21.91
are consistent with
archaeological maize
samples dating to the
3
11.55 25.87
Foieblo III period (see
[8.3]
Cutler and Meyer
1965; Hall 1975). The
4
11.13 52.05
higher row-numbered
[2.9]
cobs (14-, 16-, and
18-row) clearly date to
more recent times and
are more similar to the
modem Pueblo variety used today by pueblo
farmers. It is quite possible that they were
grown by individual families taking refuge on
the plateau after the Pueblo Revolt of 1680 or
by families farming fieldhouse plots in historic
times as reported by Ellis (1978).
In order to see if there was any clustering
by row number, several different statistical
models with various character combinations
were evaluated by means of a discriminant
analysis using SYSTAT (Wilkinson 1989). The
model yielding the best results was the model
that variation in the characters (GLDIA1,
GLDIA2, RACDIA1 and RACDIA2) was a
function of ROWNO plus a constant. Four
canonical factors were obtained of which the
first two were statistically significant (p < .05
level). The canonical correlations for these
functions are .61 and .32 respectively. The
classification matrix, however, reveals that the
discriminating power of the analysis is quite
mixed across row number (Table 8.3). The
best classification is for 16- and 18-row maize
at 75% and 67% respectively, while the worst is
for 12-row maize at 28%. In between these
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depends upon length
of the growing season, soil fertility, and
available moisture
(Mackey 1983,
1985).
A cluster analysis
was also performed
using the same characters as the discriminant analysis. Means,
coefficients of variation and sample sizes
for all characters are
presented in Table
8.4. The resultant
groupings were produced using an unweighted cluster analysis using the average linkage method
(Sokal and Michener
1958). This method
averages all distances
between pairs of objects within different
Figure 8.2. Plot of the first two discriminating factors for the maize database.
clusters. The character means were normalized then converted into a standard Euextremes, the 8- and 10-row maize are corclidean distance correlation matrix before clusrectly classified only half or a little less than
tering (Wilkinson 1989). From this matrix a
half the time, at 53% and 41% respectively.
dendrogram was produced that yields a hierarchical ordering of the morphological similThe results of this classification are visually
arities between row numbers.
displayed in Figure 8.2. Factor 1 provides
fairly good discrimination between 8-, 10-, and
12-row maize on the one hand and 16- and
The cluster analysis results are very similar
18-row maize on the other. On Factor 2, 16to those produced by the discriminant analysis
and 18-row maize are well discriminated and
(Figure 8.2). The dendrogram groups 12- and
10-row maize differs from 8-, 12-, and 14-row
14-row maize, and then links them in turn to
maize in terms of its broad distribution. How10- and 8-row maize. Interestingly, 16- and
ever, there is no good discrimination between
18-row maize are not grouped together except
8-, 12-, and 14-row maize on either factor.
at the highest level. This result confirms that
This result is consistent with other multivariate
the relatively rare 16- and 18-row ears are
studies which show considerable overlap with
morphologically distinct and that they probregard to row number (e.g., Goodman 1967,
ably were introduced during the Historic per1968; Goodman and Patemiani 1969; Goodiod. The clustering of 12- and 14-row maize
man and Bird 1977; Bird and Goodman 1977;
implies that the prehistoric Pajaritans were
Sanchez G. and Goodman 1992). This varigrowing and hybridizing a number of different
ability appears to be due to a combination of
early maturing varieties and that row number
cultural selection as well as environmental
was not theprimary selection criterion. Maize
effects. As example of the latter, the maximum
color and ear "perfection" are better candinumber of rows per cob is genetically deterdates as they play a central role in symbolically
mined, but whether or not it will be expressed
reproducing the Tewa (and Keres) worldview
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Table 8.3. Classification Matrix for Row Number (Row) by Predicted
Value (Column).

8-Row
10-Row
12-Row
14-Row
16-Row
18-Row
Total

8Row
8
[53.33]
11
[32.35]
14
[26.42]
5
[38.46]
0
[0.00]
0
[0.00]
38
[31.15]

10Row
2
[13.33]
14
[41.18]
6
[11.32]
0
[0.00]
0
[0.00]
0
[0.00]
22
[18.03]

12Row
2
[13.33]
5
[14.71]
15
[28.30]
2
[15.38]
1
[25.00]
0
[0.00]
25
[20.49]

141618Row
Row
Row
0
0
3
[20.00] [0.00] [0.00]
2
0
2
[5.88] [0.00] [5.88]
5
3
10
[18.87] [9.43] [5.66]
1
1
4
[30.77] [7.69] [7.69]
3
0
0
[0.00] [75.00] [0.00]
1
2
0
[0.00] [33.33] [66.67]
10
8
19
[15.57] [8.20] [6.56]

Total
15
[100.00]
34
[100.00]
53
[100.00]
13
[100.00]
4
[100.00]
3
[100.00]
122
[100.00]

(Ford 1980).
Dividing the data set into northern and
southern groups, we found that there are
generally similar proportions of maize for each
row number with the exception of 12- and 14row maize (Figure 8.4). Northern canyon
communities have more 12 and less 14-row
while southern communities have just the
opposite. This difference may be explained in

part by the longer occupational histories of the
southern sites and in particular their Classic period
occupations during which
14-row maize may have been
developed and/or introduced.
A second cluster analysis
was used to evaluate similarities in the maize assemblages of different canyon
communities on the basis of
the morphological characters
defined above. In this case,
the seven canyon communities were used as grouping
variables. Means, coefficients
of variation and sample sizes
for all characters are presented in Table 8.5.

The resulting dendrogram identifies two
clusters which also share geographical proximity (Figure 8.5). The adjacent Corral and
Sawyer Canyon communities cluster together.
This is not entirely unexpected since one might
predict that villages living in such close quarters would have had considerable contact with
one another. For example, marriage migration

Table 8.4. Means, [Coefficients of Variation], and Sample Sizes for Selected Characters by Row Number.

8-Row
10-Row
12-Row
14-Row
16-Row
18-Row

GLMDIA1
14.34
[26.36]
26
16.44
[19.41]
38
19.34
[21.03]
59
20.39
[25.19]
14
25.15
[17.88]
4
25.80
[10.43]
4

GLMDIA2
12.43
[30.72]
26
13.41
[27.30]
38
16.52
[21.37]
58
17.76
[22.63]
14
22.58
[22.65]
4
22.55
[9.10]
4

RACDIA1
10.43
[22.41]
15
10.65
[25.40]
34
12.46
[25.51]
54
13.14
[19.81]
13
18.18
[20.87]
4
20.33
[11.15]
3

RACDIA2
8.20
[30.08]
15
8.80
[32.95]
34
9.91
[27.50]
53
10.72
[26.10]
13
13.63
[26.37]
4
17.73
[14.98]
3

PTHDIA1
4.99
[28.39]
14
4.98
[34.44]
33
5.69
[31.00]
54
6.30
[34.49]
12
7.93
[25.80]
4
8.90
[4.89]
3

PTHDIA2
4.59
[30.54]
14
4.03
[35.11]
33
4.54
[29.23]
53
4.70
[23.93]
12
5.45
[39.45]
4
7.60
[16.16]
3
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CUPWTD
5.51
[39.09]
13
6.00
[17.33]
26
6.26
[23.46]
44
6.30
[20.20]
9
7.07
[13.96]
3
6.30
[0.00]
1

CUPLEN
2.93
[24.70]
12
2.81
[23.21]
26
3.06
[24.10]
44
3.63
[15.32]
9
3.77
[24.08]
3
3.10
[0.00]
1

LGLMLEN
4.70
[27.23]
26
4.54
[23.49]
38
4.67
[20.05]
57
4.05
[22.79]
14
3.83
[15.30]
4
4.28
[13.42]
4

LGLMWTD
2.77
[25.99]
26
2.80
[28.41]
38
2.94
[24.59]
57
2.95
[28.93]
14
3.20
[32.57]
4
2.95
[43.10]
4

COBLEN
64.18
[36.25]
11
77.13
[31.93]
17
83.70
[34.88]
24
87.86
[24.91]
5
154.05
[1.23]
2
0.00
[0.00]
0

Figure 8.3. Cluster analysis of the Pajarito maize by row number.

Figure 8.4. Comparison of the percentages of different row numbers for northern and southern proveniences
(data from Table 8.2). Bars representing the northern proveniences are hatched.
might be one source for the spread of particular maize varieties. Among the modern Tewa
bilocal residence is the rule and women are the
owners of seed corn. In addition, Sandia and
Frijoles Canyons communities are grouped
together. Although these are not adjacent canyons, they do represent neighboring territories
(during the Middle Classic) controlled by two

large pueblos, Tsankawi (LA 211) and Tyuonyi. This association may suggest the formation of a cooperative alliance between these
two villages that would have been especially
advantageous during intensified village competition (Preucel 1987). This alliance may have
been created by families from Navawi (LA
257), which appears to have been abandoned at
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Figure 8.5. Cluster analysis of the Pajarito maize by canyon community.

Table 8.5. Means, [Coefficients of Variation], and Sample Sizes for Selected Characters by Canyon
Community.

Sawyer
Cn.
Pin
Corral
Cn.
Pm
Garcia
Cn.
PIE
Guaje
Cn.
Pffl
Bayo
Cn.
Pin-rV
Sandia
Cn.
Pffl-rV
Frijoles
Cn.
Pm-rV

GLMDIA1
19.25

GLMDIAZ
16.24

RACDIA1
12.40

RACDIA2
9.58

PTHDIA1
5.71

PTHDIA2
4.29

CUPWTD
5.69

CUP- LGL- LGLLEN MLEN MWTD
2.90
4.87
2.80

COBLEN
77.61

[21.28] [19.37] [25.03] [21.81] [26.98] [25.47] [24.04] [24.71] [23.10] [25.00] [43.08]
23
22
22
21
22
21
22
22
23
23
13
18.40 15.76 12.66 10.07
5.47
4.38
6.25
3.34
4.19
2.90 105.13
[27.51] [27.48] [24.64] [28.82] [39.36] [33.26] [21.60] [25.30] [17.93] [21.40] [33.84]
25
25
21
21
21
21
21
21
25
25
7
17.56 13.96 11.05
8.71
5.37
4.22
6.33
2.90
4.50
2.58 78.89
[22.62] [28.87] [27.16] [31.15] [35.48] [25.90] [16.85] [23.91] [23.65] [27.12] [38.96]
43
43
43
43
43
43
42
42
44
44
10
19.54 18.32 14.93 11.90
5.98
4.15
4.76
2.68
4.64
2.94 115.75
[12.11] [10.24] [17.07] [25.25] [34.61] [42.68] [60.63] [56.18] [7.56] [9.19] [3.72]
5
5
4
4
4
4
4
4
5
5
2
17.40 15.30
9.45
7.87
4.00
3.85
4.66
3.34 92.67
[18.26] [16.53] [21.49] [28.24]
7
7
6
6
18.00 15.95 13.57 12.63

[31.3] [31.67]
6
6
6.77
6.67

-

5.70

- [18.18] [21.86] [20.04]
5
5
4
3.30
4.82
2.82
58.5

[14.49] [13.08] [13.19] [10.98] [33.32] [32.32] [15.29] [10.50] [19.89] [19.88] [33.04]
6
3
3
3
3
6
3
3
6
6
4
17.84 15.63 13.17 11.28
6.10
5.46
6.03
3.57
4.55
3.23 64.18
[35.04] [38.60] [35.57] [38.99] [32.14] [34.11] [76.45] [15.44] [26.07] [28.99] [35.45]
36
36
24
24
21
21
4
3
35
35
17
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this time (Preucel 1987), taking up residence at
both of these two villages.

periods of local drought to obtain seed corn.
These trading relationships were probably
organized at the household level joining Tewa
villages together in a supravillage social network. But presumably they also crossed ethnic
boundaries and linked the Keres of Frijoles
Canyon with the Tewa communities to the
north.

The dendrogram also highlights two anomalies not predicted on the basis of geographical proximity. The Guaje Canyon community appears to be quite distinct from its
Sawyer, Corral, and Garcia Canyon neighbors.
This rather surprising result may indicate that it
was more conservative and did not participate
Our analysis of the percentages of qualin the exchange of maize or conversely that its
itative characters by row number reveals some
preferred trading partners were some of the
interesting results (Figure 8.7, Table 8.7). In
many contemporaneous villages (as yet unparticular, both nubbins and kernel irregularity
analyzed) south of Guaje Canyon in the Los
decrease in frequency as row number inAlamos area (see Steen 1977). The signifcreases. This clear directionality probably
icance of the clustering of Bayo with Garcia
represents the effects of long-term cultural
Canyon is puzzling since their respective agselection upon maize germplasm. An alternaricultural histories would appear to be quite
tive explanation, which we do not favor, is that
distinct. The Bayo Canyon community is
it is a function of the trend towards increasing
associated with the Classic period site Otowi,
aridity during the Classic period (Orcutt 1991).
but it appears to be growing slightly different
We do, however, accept that this environmental
varieties than other Classic period sites. This
desiccation must have created a context within
could be an indication that Otowi was not a
which social relations became increasingly
participant in the Tsankawi-Tyuonyi alliance.
fragile as more and more families were having
In this regard, it would be interesting to
difficulty growing their food and sponsoring
compare its maize assemblage with that of
Puye (LA 49), the next
largest pueblo northwards in Santa Clara
Table 8.6. Frequencies, [Percentages], and Sample Sizes for Selected
Canyon.
Qualitative Characters by Canyon Community.
Our analyses of
qualitative characters
provide supplementary
information on environmental interactions
and cultural selection.
There are virtually no
differences in the percentages of characters
between the northern
and southern plateau
despite their 217 m
average elevation differential (Table 8.6;
Figure 8.6). We take this
homogeneity to be additional evidence that
the plateau communities
regularly traded with
one another during festivals and ceremonial
occasions and after

CURV
Sawyer Cn.
7
[30.43]
pm
23
Corral Cn.
2
[8.00]
pm
25
Garcia Cn.
2
[4.54]
pm
44
Guaje Cn.
1
[20.00]
pm
5
1
Bayo Cn.
[14.28]
pm-iv
7
Sandia Cn.
pm-iv
Frijoles Cn. 4
[11.11]
pm-iv
36

PAIR
22
[95.65]
23
24
[96.00]
25
40
[90.90]
44
4
[80.00]
5
7
[100.00]
7
4
[66.66]
6
20
[55.55]
36
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IRREG
3
[13.04]
23
3
[12.00]
25
11
[25.00]
44
2
[33.33]
6
14
[38.88]
36

SPIRAL
1
[4.34]
23
8
[32.00]
25
5
[11.36]
44
2
[28.57]
7.00
1
[16.66]
6
6
[16.66]
36

INCPOL
1
[4.34]
23
2
[8.00]
25
3
[6.81]
44
1
[16.66]
6
-

NUB
5
[21.73]
23
10
[40.00]
25
24
[54.54]
44
1
[20.00]
5
2
[28.57]
7
2
[33.33]
6
15
[41.66]
36

FASC
17
[73.91]
23
16
[64.00]
25
29
[65.90]
44
1
[20.00]
5
2
[28.57]
7
2
[33.33]
6
19
[52.77]
36

Figure 8.6. Comparison of the percentages for selected qualitative characters for the northern and southern
Pajarito (data from Table 8.6; character 1 on the x-axis is CURV; 2 is PAIR, and so forth).
katcina dances. According to Tewa informants,
this difficulty was the reason for the shift of
settlement from the plateau to the Espafiola
Valley (Bandelier 1892:74; Hewett 1906:20).
DISCUSSION
In this section, we evaluate David Snow's
green-corn hypothesis and develop an alternative argument which identifies the importance of upland intercommunity trade in withstanding the effects of local drought. We then
discuss some problems associated with the
standard taxonomic approach and highlight
the significance of indigenous classifications in
the study of prehistoric maize. In both cases,
we argue that genetic analysis has the potential
to provide important new information.
Snow (1991) has recently proposed that
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successful maize production was rare in the
Northern Rio Grande region (including the
Pajarito Plateau) at elevations greater than
1,829 m (6,000 ft). His argument depends
upon the observation that higher elevations are
characterized by a shorter and more variable
growing season and this variability probably
decreased the reliability of horticultural yields.
According to him, the communities living in
these areas developed two distinct strategies.
The first of these was agricultural specialization
upon green (immature) corn while the second
was the development of social ties with communities at lower elevations to facilitate exchange for corn. For Snow, dependency upon
maize agriculture may not have occurred until
the dramatic population increase after A.D.
1200-1300.
Snow's analysis is problematic on at least
two counts. First, he fails to consider the

Figure 8.7. Comparison of the percentages for selected qualitative characters by row number (data from Table 8.7;
character 1 on the x-axis is CURV; 2 is PAIR, and so forth).

Table 8.7. Frequencies, [Percentages], and Sample Sizes for Selected
Qualitative Characters by Row Number.

8-Row
10-Row
12-Row
14-Row
16-Row
18-Row

CURV PAIR
16
3
[11.53] [61.53]
26
26
34
5
[12.82] [87.17]
39
39
52
5
[8.47] [88.13]
59
59
11
3
[21.42] [78.57]
14
14
4
[100.00]
4
1
3
[25.00] [75.00]
4
4

IRREG
10
[38.46]
26
12
[30.76]
39
9
[15.25]
59
1
[7.14]
14
1
[25.00]
4
-

SPIRAL
4
[15.38]
26
7
[17.94]
39
7
[11.86]
59
4
[28.57]
14
1
[25.00]
4
-

INCPOL
1
[3.84]
26
2
[5.12]
39
3
[5.08]
59
1
[7.14]
14
-
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NUB
FASC
21
14
[80.76] [53.84]
26
26
19
18
[48.71] [47.36]
39
38
17
38
[28.81] [64.40]
59
59
2
8
[14.28] [57.14]
14
14
4
[100.00]
4
4
[100.00]
4

nature of the growing
season at lowland
elevations. Recent
studies of maize genetics have shown that
selection pressure for
reduced genome size
occurs at both high and
low elevations and that
this selection pressure
seems to be the length
of available growing
season (Bullock and
Raybum 1991; Rayburn 1990). According
to these studies, the effective growing season
is better understood as
"that period between
the last killing frost in
the spring and either
the first killing frost of
the fall or thefirstday

when the maximum temperature exceeds 35° C
(95° F)" (Bullock and Rayburn 1991:249,
our emphasis). At higher elevations the
available number of growing degree day units
(GDD) is small because of a shorter frost-free
period while at the lower elevations it is also
small but in this case it is due to the onset of
very hot weather (Bullock and Raybum
1991). Communities in the Espafiola Valley,
therefore, may have had just as much difficulty in dry farming as those on the plateau,
and multiple planting and harvests probably
characterized both areas (Ortiz 1969).
Second, Snow neglects to consider upland
intercommunity trade as a social practice for
redistributing food and mitigating the effects
of drought. Redistribution would have been
achieved not so much by trading com from
lowland to upland communities (although this
may have occasionally happened), but rather
by trading between upland communities. This
would have been encouraged by the intensely
local effects of rainfall characteristic of the
plateau whereby one community's fields
might receive adequate rainfall while those of
another located only two or three miles away
might receive none (Ford 1968). These social
ties would have been solidified further
through marriage alliances and trade partnerships (Ortiz 1969; Ford 1972). Because of
pueblo conservatism it is likely that trade in
maize with these upland kinsmen and women
would have been preferable to trade with
communities more physically and socially
distant.
Ethnobotanists traditionally assign prehistoric maize to modem races on the basis of
evolutionary criteria. For example, Cutler
(1965) has identified the maize from archaeological contexts in Glenn Canyon, Utah and
adjacent areas as belonging to the Onavefio
and Mais Blando races. This approach is still
widely employed today (e.g., Galinat 1985). A
strong case can be made, however, that this
method rests upon a questionable assumption.
It assumes that the maize races which are
present today possess attributes of all prehistoric races (Dunavan 1989:11). Given the ease
with which the genetic base of maize can be
manipulated, there is no reason to assume that
races identified archaeologically have morphologically similar counterparts to modem

forms, and in fact some of the similarities may
be due to convergent evolution. Many archaeological races probably have unique evolutionary histories that are poorly (if at all)
preserved in modem maize. The degree to
which this is the case needs to be systematically
investigated through a comparative analysis of
modem and prehistoric genetic materials.
An as-yet unexplored approach might be
to classify maize varieties according to the folk
categories of the pueblo farmers who grew
them. Shortly after the turn of the century,
Robbins et al. (1916) reported that the Tewa
recognized 6 (or 7) different varieties of maize
based upon color characteristics, each of which
was associated with a cardinal direction (plus
the upperworld and the underworld) and a
specific Com Maiden (Table 8.8). These were
blue, yellow, red, white, variegated, black, and
dwarf com (the latter of which may be a recent
addition). A Tewa informant (cited in Robbins
et al. 1916:81) provided the following account
of the origins of the six varieties:
Long ago the people lived principally on
meat; forestfiresdestroyed the game and
the people were starving. They went up
to Puye and danced for many weeks before
the caciques could obtain a dream. At last
the caciques dreamed; in accordance with
their dreams they made a small hole,
placed in it pebbles of six colors corresponding to the world-regions, and covered
the opening with a stone. The people
danced again for several weeks; then the
caciques looked into the hole and saw six
corn-plants sprouting in it. From this
first planting came the six colored varieties of corn.
Although color variation is not commonly
preserved, those archaeological specimens with
kernels indicate that these varieties were cultivated on the plateau. As color is a trait that is
specifically coded, the DNA analysis of glumes
should permit an evaluation of color variation
in prehistoric materials.
Many anthropologists have underscored
the close relationships between pueblo
peoples and maize. Ford (1980) has shown
that the ritual need to keep different varieties
of maize pure is a major factor in contouring
Tewa agricultural practices. It seems quite
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Table 8.8. Maize Varieties Recognized by the
Tewa and their Directional and Mythological
Associations (from Robbins et al. 1916).
Name
Blue Corn
Yellow Corn
Red Com
White Com
Many Colored
Com
Black Com
Dwarf Com a

Direction
North
West
South
East
Above
Below
(None)

ities related to gift exchange during ceremonial
observances and trading for seed at times of
local crop failure. Our analysis of quantitative
characters found that 8-, 10-, 12-, and 14-row
maize discriminated poorly (only the 16- and
18-row varieties were well separated). Our analysis of qualitative characters showed that
kernel irregularity and nubbins were negatively
correlated with increasing row number.

Association
Blue Com Maiden
Yellow Com Maiden
Red Com Maiden
White Com Maiden
Many-Colored Com
Maiden
Black Com Maiden
Dwarf Com Maiden

a

Possibly a recent addition, although the Tewa
claim it as an ancient variety.
likely that maintaining different color varieties
was equally important to the prehistoric farmers of the plateau, and that this was accomplished by farming fields inpollination and by
trading with neighboring canyon communities.
This relationship, however, goes beyond a
ritual prescription since com is quite literally a
metaphor for the Tewa people. A San Ildefonso informant (cited in Robbins et al.
1916:85) reported that the old men of the
pueblo were reluctant to purchase com from
whites or trade with other pueblos and wanted
to preserve the very com of the pueblo "because the com is the same as the people."
Most traditional Tewa stories begin and end
with a prayer so that the com may grow.
CONCLUSIONS
The results of our analyses indicate that
there is considerable uniformity in the kinds of
prehistoric maize cultivated on the Pajarito
Plateau. The varieties grown consist of 12(42%), 10- (26%), 8- (16%), and 14-rowed
(9%) with trace amounts of 16- and 18-rowed
cobs. We interpret this homogeneity to be an
indicator of recursive and repetitive social interaction between different canyon commun-

The different canyon communities of the
plateau appear to have closely related maize
histories. Certain communities, such as Sawyer
and Corral Canyons, seem to possess nearly
identical assemblages. This may reflect marriage migration as well as the formation of
social alliances. Other communities, however,
show clear differences. The southern communities all tend to have higher percentages of 14row maize than do the northern ones. This may
be a function of their longer agricultural histories and very likely represents the introduction of new varieties by immigrants during the
Classic period. Some northern and southern
canyons witnessed a brief reoccupation during
the Historic period which is evidenced by the
introduction of 16- and 18-rowed com. This is
probably a consequence of the refugee effect
following the Pueblo Revolt of 1680.
Several methodological problems beset our
study. One of these is that temporal resolution
is not adequately controlled because of the
difficulties in dating corncobs from surface
archaeological deposits. Another is that differences in storage practices could be responsible for some of the differences in the maize
assemblages that we have identified. Finally,
our data represent batches and not statistical
samples and, for this reason, our generalizations should be taken as research questions
rather than as demonstrated results. Clearly,
further studies, especially genetic analyses to
explore color variability, are required in order
to reveal the subtleties of past people-maize
relationships on the plateau.
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9
Pollen Analysis, Kiva, Area 1,
Burnt Mesa Pueblo (LA 60372)
Edgar K. Huber
Timothy A. Kohler
INTRODUCTION
In this chapter we describe results of the
analysis of 15 sequential pollen samples from
the fill of a pitstructure (Kiva 1) at Burnt Mesa
Pueblo (LA 60372), Bandelier National Monument. Burnt Mesa Pueblo was excavated as
part of the Bandelier Archaeological Excavation Project (BAEP) to examine the aggregation and village formation initiated on the
Pajarito Plateau in the late thirteenth century.
The kiva, and the surrounding Area 1 of Burnt
Mesa Pueblo, were abandoned in the first half
of the fourteenth century. The purpose of this
pollen study was to obtain a record of vegetation changes on Burnt Mesa as recorded by
pollen deposition into the pitstructure depression, and to document the range of economic
plants used by the site's inhabitants.
Thirty samples, spaced at 10-cm intervals
from the floor of the kiva to the modern
ground surface, were removed from near the
center of the kiva depression for sedimentological and pollen analysis; only the latter is
reported here. Half, or 15, of these column
samples—spaced at 20-cm intervals—were
analyzed. An additional composite sample
from the modem ground surface around Area
1 is also reported here. The pollen in the kiva
fill is poorly preserved, which weakens our
results for ecological inference. However, pine
influx may have been exceptionally low relative to other, more prolific pollen producers
such as Compositae and cheno-ams throughout
the occupation of the site and for a consid-

erable period of time thereafter. Information
about economic plant use was obtained, although this too is undoubtedly affected by
poor preservation conditions.
Locale
Burnt Mesa Pueblo is located just north of
Frijoles Canyon at an elevation of 2,150 m in a
transition zone between woodland communities
dominated by pifion pine (Pinus edulis)-juniper (Juniperus spp.), and by ponderosa pine
(Pinus ponderosa). The area today is an open
grassy woodland dominated by ponderosa pine
interspersed with pifion and juniper. We assume that the prehistoric inhabitants of Burnt
Mesa Pueblo cleared land and farmed on arable soils in the vicinity of the site. Orcutt
(1991; see also chapter 1, this volume) has
noted that settlement and farming on the Pajarito Plateau shifted to upper elevation areas,
such as Burnt Mesa Pueblo, during the Late
Coalition period (ca. A.D. 1250-1325).
Burnt Mesa Pueblo consists of two distinct
architectural areas (Areas 1 and 2) inhabited at
slightly different times. Area 1, occupied within the period between about A.D. 1270 and
A.D. 1335, is the largest and most substantial
part of the site, containing approximately 20
habitation rooms, and twice that many other
rooms, constructed in a square that enclosed a
plaza containing the pitstructure from which
the pollen samples were obtained (Linse et al.
1992). The western portion of the quadrangle

was two stories in height. Area 2 at Burnt Mesa
Pueblo is a small linear, single-story roomblock southeast of Area 1, occupied within a
period beginning about A.D. 1230 and ending
about 1275 (Kohler and Root 1992).
Sample Description
In summer 1990, sediment samples were
taken from the fill of the pitstructure in Area 1
at 10-cm intervals, and from the floor of the
pitstructure (Surface 1). Pollen samples used in
this study were obtained from these sediment
samples. Three major depositional events—
roof fall (Layer XIII), trash deposition (Layers
VIII-XII) and postabandonment deposition
(Layers I-VI) incorporating materials eroding
from adjacent surface rooms are represented
(Table 9.1). Pollen samples were analyzed
from most of the lithostratigraphic units (layers
defined after excavation on the basis of inspection of profiles), and all of the major depositional zones, as described by Linse et al.
(1992: Figure 4.15, Table 4.15).
Methods and Procedures
Pollen extraction procedures for alluvial
samples followed Mehringer (1967); extraction
and counting were performed by Huber in the

Paleoecology Laboratory of the Department of
Anthropology, Washington State University,
unless otherwise noted. After extraction,
samples were stained with Safranin 0 and suspended in 2,000 cs silicone oil. Samples were
then mounted on slides for counting. Pollen
was extracted from 30 sediment samples. One,
Sample 6, was lost in the extraction process.
Six of the 30 samples were extracted by James
A. Carter at Washington State University (Carter 1991). Three of the samples extracted by
Carter (Samples 1, 5 and 15) were subsequently counted by Huber and are reported here.
Seven surface pinches were collected by Kohler and mixed in a plastic bag in May 1993
from locations on and immediately around
Area 1. Peter Van de Water and Peter J. Mehringer extracted and analyzed this surface
sample.
After mounting, slides were scanned at
400x magnification. Scanning revealed high
frequencies of corroded pollen in all the column samples. Virtually all of the pollen grains
included in the Other Terrestrial Pollen category were poorly preserved, rendering identification difficult or impossible. In six of the
column samples, more than 40% of all pollen
counted fell into this category.
Fifteen samples were selected and counted
to 200 pollen grains (Table 9.1). These

Table 9.1. Stratigraphic Locations: Analyzed Samplesfromthe Column.
Stratigraphic
Unit
Layer I
Layer II
Layer FJ
Layer IV
Layer IV
Layer VI
IrayerVWIft
Layer Vm
Layer Vffl
Layer LX/X
Layer Xft
Layer Xft
Layer Xft
Layer Xm
Surface 1

Depth Below Modern
Ground Surface (cm)
0a
20
40
60
80
100
120
140
160
180
200
220
240
260
= 270

Depositional Zones (see
Linse etal. 1992:81)
ft
ft
ft
ft
ft
slope wash
ft
mixed wall fall and refuse
from rooms
ft
ft
midden
ft
mixed roof fall/midden
roof fall
floor

a

Nominal depth; actual depth 0 - =4 cm.
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Sediment
Sample #
184
186
188
190
254
256
258
260

Pollen
Sample #
1
3
5
7
9
11
13
15

262
264
267
269
271
273
315

17
19
22
24
26
28
30

samples appear to be representative of the
entire column, and represent all major depositional units (Linse et al. 1992).
Poor preservation is primarily due to oxidation caused by alternating wet and dry cycles
(Hall 1977). As these samples are derived from
the fill of a pitstructure surrounded by a masonry roomblock, the pitstructure depression
appears to have formed a natural water collection basin. Sandy pitstructure fill sediments
may have aided water percolation and facilitated pollen destruction. Differential preservation of pollen, expected to favor thick-walled
pollen types such as pine over thinner-walled
types such as grasses and junipers, does not
appear to have been a factor, Hall (1985:97)
notes that "Pinus and Picea pollen . . . are
more resistant to deterioration than are pollen
grains from non-conifers." A few well-preserved pollen grains, distinct from the majority
of weathered grains encountered, were present
in all samples. We believe most of these specimens to be modern contaminants.

(Umbelliferae), and mustard (Cruciferae) families are rare in the upper, postabandonment
portion of the sequence, but increase in frequency in the middle of the sequence as the
pitstructure depression filled with ash and other
refuse. A spore referable to Equisetum (horse
tail), a plant favoring wet/sandy conditions is
present in high frequencies in these middle
trash layers. Typha (cattail) pollen is very rare,
occurring only in floor and roof fall samples.
Cleome (beeweed) pollen is generally rare in
the upper postabandonment samples, but increases significantly in the trash and roof fall
strata. It is also present at somewhat lower frequency in the floor sample (Surface 1). Cucurbitaceae (squash) pollen is present only in the
lower trash deposits. Zea mays (com) is also
relatively rare, but more ubiquitous than
squash. A single com pollen grain is present in
postabandonment strata, but the highest frequency of com occurs in upper and middle
trash strata. Com pollen was absent in roof fall
and floor samples. One trilete fem spore was
observed in the upper trash strata, and six were
noted in the pitstructure floor sample.

RESULTS
DISCUSSION
Table 9.2 presents that actual counts of
pollen, and Table 9.3, the percent contribution
of each pollen type. Because ages are known
only for the initial filling, and for the modem
ground surface, it has not been possible to
determine pollen influx rates. Pine pollen of
both ponderosa and pifion are present, but in
very low frequencies. Juniper frequencies are
relatively high and fairly stable in all of the
samples. Pollen of willow (Salix) and alder
(Alnus) are very rare. Sagebrush (Artemisia) is
present in virtually all of the samples, but declines in frequency with increasing depth.
Compositae pollen, both Ambrosia-type, and
high-spine types, along with cheno-ams, are
present in high frequencies in virtually all
samples. Amaranthaceae pollen (cf. Brayolinea) occurs in high frequencies in trash strata,
but are absent elsewhere. Grasses are present in
most samples but decrease in frequency as
depth increases. Ephedra is rare throughout,
but is present in relatively large numbers on
Surface 1, the floor of the pitstructure.
Pollen of the rose (Rosaceae), parsley

The near absence of pine pollen in all the
samples from the column is puzzling and unexpected. Given the location of the site in ponderosa-pifton pine woodland, significantly
higher pine pollen frequencies were expected.
According to Hevly (1988:100-107), pifionjuniper and other coniferous woodlands are
recognizable by frequencies of arboreal pollen
exceeding 50%, with pine pollen dominant
(both conditions fulfilled by our surface pinch
sample). Since pine is a relatively thick-walled
pollen grain, the paucity of pine pollen in all
but the modem surface sample cannot readily
be attributed to differential preservation. It is
of course possible that the relative frequencies
of pine have been constrained by the high frequencies of composites and cheno-ams. Very
high cheno-am frequencies are present in the
uppermost sample from the column, however,
where they are accompanied by relatively large
pine and juniper pollen frequencies.
The scarcity of pine in the column, in comparison with its high representation from the
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Table 9.2. Pollen Count.

to
4^

Pollen Type
Pinus
Pseudotsuga
Juniperus
Quercus
Salix
Alnus
Artemisia
Ambrosia-type
cf. Liguliflorae
Long-spine
Composite
Cheno-am
Amaranthaceae
(Brayolinea-type)
Sarcobatus
Gramineae
Ephedra (trifurcatype)
Rosaceae
Cercocarpus-lype
Sium-type
Umbelliferae
Cruciferae
cf. Cruciferae
cf. Equisetum
Typha (monad)
Cleome
Cucurbitaceae
Zea mays
Other Terrestrial
Pollen
Pollen Sum
Trilete Spore

Modem
Surface
Pinch
130
0
78
16
1
1
27
6
0
46

0
19
0
39
0
0
0
15
13
0
0

20
0
0
19
0
0
0
18
8
0
6

40
1
0
10
0
0
0
10
5
0
15

60
0
0
17
0
0
0
1
8
0
8

80
1
0
12
0
0
0
3
3
0
5

100
0
1
4
0
0
0
2
5
0
4

120
2
0
12
0
0
1
3
1
0
6

140
1
0
3
0
0
0
1
1
0
2

160
1
0
9
0
0
0
0
3
0
2

180
2
0
8
0
0
0
0
2
0
4

200
0
0
6
0
0
0
5
4
0
23

220
2
0
6
0
0
0
3
3
1
21

240
0
0
10
0
0
0
1
0
0
24

260
1
0
14
0
2
0
3
2
0
28

(Surface
1)270
3
0
22
0
0
0
5
5
0
12

45
0

49
0

69
0

108
0

82
0

146
0

111
0

30
1

11
49

15
41

40
29

27
4

48
9

34
1

32
0

24
0

0
27
0

0
2
0

1
9
1

1
6
0

0
1
0

0
1
0

0
8
0

0
11
0

0
2
0

0
5
0

0
0
0

0
1
0

0
0
0

1
0
0

0
0
0

1
10
7

0
0
0
0
1
0
0
0
0
0
0
22

0
0
0
0
0
0
0
0
0
0
0
63

0
0
0
0
0
0
0
0
0
0
0
82

0
0
0
0
0
0
0
0
0
0
1
55

0
0
0
0
0
0
0
0
1
0
0
95

0
0
0
0
0
0
0
0
0
0
0
53

2
0
0
5
0
0
0
0
1
0
0
57

0
0
0
4
0
0
0
0
7
0
1
128

0
0
0
1
0
0
67
0
2
0
6
69

0
0
1
6
0
15
6
0
3
0
2
109

0
0
0
4
1
9
18
0
12
0
0
74

0
0
1
5
1
16
15
0
18
1
1
75

0
0
0
7
0
6
1
0
12
1
2
86

2
0
0
9
0
9
0
0
41
0
0
85

0
0
0
11
0
8
0
1
21
0
0
84

0
1
0
3
2
0
0
1
6
0
0
102

400
0

200
0

213
0

212
0

213
0

224
0

200
0

207
0

215
1

218
0

203
0

203
0

208
0

217
0

207
0

204
6

Depth (cm below modern ground surface)

Table 9.3. Pollen Percent (Column Percents).
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to

Pollen Type
Pinus
Pseudotsuga
Juniperus
Quercus
Salix
Alnus
Artemisia
Ambrosia-type
cf. Liguliflorae
Long-spine
Composite
Cheno-am
Amaranthaceae
(Brayolinea-lype)
Sarcobatus
Gramineae
Ephedra (trifurcatype)
Rosaceae
Cercocarpus-type
Sium-type
Umbelliferae
Cruciferae
cf. Cruciferae
cf. Equisetum
Typha (monad)
Cleome
Cucurbitaceae
Zea mays
Other Terrestrial
Pollen
Percentage Sum

Modem
Surface
Pinch
32.5
0
19.5
4.0
0.25
0.25
6.75
1.5
0
11.50

0
9.50
0
19.50
0
0
0
7.50
6.50
0
0

20
0
0
8.92
0
0
0
8.45
3.76
0
2.82

40
0.47
0
4.72
0
0
0
4.72
2.36
0
7.08

60
0
0
7.98
0
0
0
0.47
3.76
0
3.76

80
0.45
0
5.36
0
0
0
1.34
1.34
0
2.23

100
0
0.50
2.00
0
0
0
1.00
2.50
0
2.00

120
0.97
0
5.80
0
0
0.48
1.45
0.48
0
2.90

140
0.47
0
1.40
0
0
0
0.47
0.47
0
0.93

160
0.46
0
4.13
0
0
0
0
1.38
0
0.92

180
0.98
0
3.94
0
0
0
0
0.99
0
1.97

200
0
0
2.97
0
0
0
2.46
1.97
0
11.33

220
0.96
0
2.89
0
0
0
1.44
1.44
0.48
10.10

240
0
0
4.61
0
0
0
0.46
0
0
11.06

260
0.48
0
6.76
0
0.97
0
1.45
0.97
0
13.53

(Surface
1)270
1.47
0
10.78
0
0
0
2.45
2.45
0
5.88

11.25
0

24.50
1.00

32.39
0

50.94
0

38.50
0

65.18
0

55.50
0

14.49
0.48

5.12
22.79

6.88
18.81

19.70
14.29

13.30
1.97

23.08
4.33

15.69
0.46

15.46
0

11.77
0

0.47
4.23
0.47

0.47
2.83
0

0
0.47
0

0
0.45
0

0
4.00
0

0
5.31
0

0
0.93
0

0
2.29
0

0
0
0
0
0
0
0
0
0
0
0
38.50

0
0
0
0
0
0
0
0
0
0
0.47
25.94

0
0
0
0
0
0
0
0
0.47
0
0
44.60

0
0
0
0
0
0
0
0
0
0
0
23.66

1.00
0
0
2.50
0
0
0
0
0.50
0
0
28.50

0
0
0
1.93
0
0
0
0
3.38
0
0.48
61.84

0
0
0
0.47
0
0
31.16
0
0.93
0
2.79
32.09

0
0
0.46
2.75
0
6.88
2.75
0
1.38
0
0.92
50.00

0
0
0
1.97
0.49
4.43
8.87
0
5.91
0
0
36.45

0
0
0.49
2.46
0.49
7.88
7.39
0
8.87
0.49
0.49
36.95

0
0
0
5.31
0
3.87
0
0.48
10.15
0
0
40.58

0
0.49
0
1.47
0.98
0
0
0.49
2.94
0
0
50.00

100.00 100.01 100.00 100.01 100.01 100.00

99.99

100.02 100.01

99.99

100.00 100.02 100.02 100.01

99.99

0
6.75
0
0
0
0
0
0.25
0
0
0
0
0
0
5.5
100.00

Depth (cm below modern ground surface)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
31.50

0
0
0

0
0.49
0

0
0
0
0
0
0
3.37
0
2.89
0.48
0
5.77
0.48
0.96
41.35

0.46
0
0
0.92
0
0
4.15
0
4.15
0
0
18.89
0
0
39.17

0
0
0

0.49
4.90
3.43

modern surface pinch sample, may therefore
indicate its scarcity in the vicinity of Burnt
Mesa Pueblo until fairly recently. (In a study
of pollen deposition and vegetation in the
Sangre de Cristo Mountains northeast of Bandelier, Hall [1990:60, Figure 17] notes that
pollen influx rates and absolute tree densities
are strongly correlated for pines.) If so, it is
unclear whether this is attributable mainly to
cultural activities (such as agriculture and
construction) or to natural causes (such as fire
or climate). We presume that more frequent
fires (which might be partly of human agency)
would be capable of diminishing pifion influx,
but not that of ponderosa. Hall's (1985) review
of southwestern climate change reveals no climatic episodes in the last 1,000 years of apparently sufficient magnitude to explain the
scarcity of arboreal pollen at Burnt Mesa. (It is
unfortunately also true that little research has
been done on low-frequency climatic and vegetational change on the Pajarito Plateau and the
neighboring Jemez Mountains.) It is probable
that poor preservation has affected pollen frequencies to some extent. More importantly,
human activities probably affected these frequencies in a significant manner.
Distribution of "Economic" Species
Plants of the Compositae (sunflower family) are economically useful, and may indicate
environmental disturbance caused by agricultural activities, fire or other ground-disturbing processes. High frequencies of Ambrosia-type composites in postabandonment strata
suggests influx from nearby disturbed areas,
perhaps abandoned agricultural fields. Continued postabandonment use of agricultural
fields in the vicinity of Burnt Mesa Pueblo cannot, however, be discounted. Ambrosia-type
pollen frequencies decline in trash strata and
roof fall deposits. Long-spine composites, on
the other hand, are most prevalent in trash
strata, suggesting direct cultural introduction;
frequencies decline in upper trash deposits and
increase in lower trash and roof-fall deposits
suggesting, at least in part, cultural introduction. Cheno-am pollens are present in highest
frequencies in postabandonment strata. This is
interpreted as representing weedy pioneer plant
growth in abandoned agricultural fields near-

by. As Cheno-ams are considered economically useful plants, the presence of relatively
high frequencies and occasional clusters of
cheno-am pollen in the lower trash and roof
fall strata is probably due to use and discard of
the plants by the site's inhabitants. The presence of Brayolinea-type in trash strata may
indicate direct cultural introduction.
Pollen of the parsley (Umbelliferae) and
mustard (Cruciferae) families are present primarily in the lower trash strata suggesting that
these are a result of economic use by the site's
occupants. Plants of both of these families have
been used as food ethnographically in the
Southwest (Whiting 1939; Ebeling 1986).
Pollen of beeweed (Cleome), an economically
important plant among modem Pueblos (Ebeling 1986), is absent in postabandonment
strata. It appears in significant frequencies in
upper refuse strata, and is present in high frequencies in lower refuse and roof-fall strata. As
was the case with long-spine composites and
cheno-ams, the prevalence of beeweed pollen
in these trash strata seems to indicate economic
use.
Com pollen was recovered from both postabandonment and refuse deposits. Since com
pollen is large and does not travel far, its presence in the 40-cm sample suggests human activities; perhaps relating to the growing or use
of com at or near Burnt Mesa Pueblo. However, this is an isolated occurrence, and the near
absence of com pollen above 120 cm perhaps
should be taken to indicate the cessation of
cultivation of maize by the time represented by
the upper meter of kiva sediment deposition.
Continued use of the area long after site abandonment is possible, or the isolated maize at 40
cm could have originated in cultural sediments
carried into the pitstructure depression. However, other culturally useful plants such as beeweed are absent.
Com pollen was present in most of the
trash strata, but is absent in roof fall and pitstructure floor contexts. Squash (Cucurbitaceae) pollen was present only in lower trash
strata along with com, and was also absent in
roof fall and pitstructure floor samples. The
presence of squash pollen, although rare, supplements the domestic plant record of Burnt
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Mesa Pueblo, as squash is absent in macrobotanical samples from the site (Matthews 1992).
Corn and squash pollen in midden strata indicate the continued use and discard of domestic plants at the site after the pitstructure was
abandoned.
The pitstructure floor sample (Surface 1)
indicates that a wide variety of economically
useful plants were in use; including Mormon
tea (Ephedra), cattail (Typha), beeweed (Cleome), grasses (Gramineae), cheno-ams, and
composites. It is unclear however, whether the
presence of ponderosa and pifion pines, juniper and sage brush on the floor represent airborne pollen, use of these plants, or both. Six
fern spores were also recovered from this
sample, suggesting that they, at least, were
introduced through cultural practices. The
floor sample contains the most diverse record
of pollen, with 17 categories represented.
Interpretation of Depositional History
To make these relationships somewhat
clearer, we have created two composite variables and graphed them against depth in Figure 9.1, along with the percents of cheno-am
pollen. The "Forest" category sums pollen
percents for pines, Pseudotsuga, and Juniperus
(but omits Salix and Alnus, which are probably
nonlocal and in any event are rare). The
"Economics" category sums percents for the
plants of most obvious economic value (Umbelliferae, Cruciferae, cf. Cruciferae, Cleome,
Cucurbitaceae, and Zea mays) but omits pollen
from a few plants of possible economic importance (Amaranthaceae-Brayo/mea-type,
Bp/jcdra-trifurca-type, and Rosaceae). The
economic species are common in the roof-fall
and midden zones, but rare above 140 cm.
Forest species, as noted above, are surprisingly
rare throughout, but generally increase in frequency through the colluvial (slope wash)
zone, dramatically so in the last 20 cm of deposition. Cheno-ams increase dramatically in the
upper midden zone and the lower portions of
the colluvial zone, and decrease slowly after
that time.
Taken together, these relationships suggest
an interpretation of the history of kiva fill.
Clearly, the lower 1.4 m or so of fill accumu-

lated rapidly in the depression when the kiva
fell into disuse or was decommissioned. It is
not possible to bracket the abandonment of the
site precisely, but among the possible scenarios
(Linse et al. 1982:88-89), an abandonment of
the kiva in the first quarter of the 1400s, and
the rest of the site in the second quarter of the
1400s, is in line with the available stratigraphic,
chronometric, and ceramic evidence. The
"midden" contains no glaze wares, and only a
few sherds of Biscuitware that appear transitional in character from Wiyo B/w.
The interval marked "mixed wall fall &
refuse from rooms," then, probably begins
about A.D. 1350, by which time the roomblock itself was disintegrating and the plaza
filling up with weedy pioneer plants including
the cheno-ams. During the period represented
by the interval from 120-40 cm, filling of the
depression was rapid enough so that pioneer
plants remained dominant, although, based on
this same index, the rate of infilling may begin
to slow after the surface of the kiva depression
arrived at a point within 80 cm of its current
position, by which time sediments from the
roomblock (bearing "economic" pollen) are
making relatively little or no contribution to
the infilling process.
About this time, "forest" pollen begins to
make a comeback, although the large rebound
is not until the uppermost 20 cm of fill. Craig
Allen, Bandelier Park Ecologist, reports that
some Ponderosa pine from adjacent portions
of Burnt Mesa has produced pith dates as old
as A.D. 1500 (personal communication to
Kohler, April 1993). It is impossible to pinpoint A.D. 1500 in this sequence, but it certainly must fall somewhere within the uppermost "colluvial" zone, and possibly quite near
its top, given the rapid filling that seems to be
indicated by high (albeit declining) percentages of cheno-ams. If so, it is possible that the
low percentages of forest pollen do in fact
indicate a locality-wide suppression of forest
due to human activities in the Late Coalition
and the Early-to-Middle Classic periods of
Anasazi occupation, with forest rebound beginning only with the depopulation of this area
in the Late Classic (early historic) period).
Some evidence for the plausibility of this
position comes from analysis of wood char
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ume). By the evidence in this
chapter, the mesa tops may
remain relatively open in the
Early and Middle Classic
periods, with reforestation
not beginning in an important way until ca. A.D. 1500.
SUMMARY
The most notable finding
of this analysis is the paucity
of ponderosa and pifion pollen in all of the samples.
Ecological interpretation of
this unexpected finding is
hindered by poor pollen
preservation and by the absence of dates in the profile
between the inception of kiva
infilling and the modern
ground surface. Differential
preservation does not, however, appear to be the chief
cause since pine pollen usually preserves well. Constraint
of relative frequencies by
Figure 9.1. Selected pollen percentages, by depth, from the kivafillcolumn other pollen types is possible,
in Area 1 of Burnt Mesa Pueblo (data from Table 9.3). The surface but the presence of fairly
pinch sample is excluded.
constant levels of juniper
pollen in all of the samples
seems to suggest otherwise.
coals from the two areas of Burnt Mesa Pueblo.
Thus, it appears that pines were either absent in
In Area 2, ponderosa and piflon pine are relthe vicinity of Burnt Mesa Pueblo, or if present,
atively more ubiquitous than in the later Area
failed to produce much pollen. It is possible,
1, whereas the later occupation evidences more
therefore, that cultural activities related to
Cercocarpus (Mountain mahogany) and Queragriculture and use of trees for construction
cus (oak) charcoal (Trierweiler and Matthews
material, or natural causes such as denudation
1993). The major occupation of these mesa
by fire, or a combination of these, may be
tops was in the Late Coalition period. The supresponsible for the low relative frequency of
pression of slow-growing trees in favor of rapconiferous species. Analysis of charcoal freidly growing shrubs could be the joint result of
quency and particle size in the kiva sediments
harvesting wood for fuel and construction,
might provide some resolution to the pine
clearance for fields, and possibly increased
problem, but since charcoal also could be
burning and suppression of forest reproducderived from erosion of cultural sediments in
tion. (Kohler and Matthews [1988] argue that
the adjacent surface rooms, this nearby source
similar processes accompanied the large Puebof charcoal may swamp environmental charlo I period occupation in the Dolores area of
coal influx from fires.
Southwest Colorado.) On the Pajarito Plateau
the locus of occupation during the following
Pollen of both domesticates and other
Early Classic period switched to the canyon
economically
useful plants is present in sigbottoms, but the mesa tops remained important
nificant
frequencies
in the pitstructure trash
for agriculture (see chapters 1 and 7, this volstrata. Pollen samples from trash strata and the
— 128 —

floor sample contain a greater diversity of
pollen types than do the postabandonment
strata. This greater diversity is the result either
of direct use and discard of these plants in
trash strata, the presence of a disturbance zone
favorable to the growth of pioneer species such

as composites and cheno-ams, or a combination of these. High frequencies of economically useful pioneer plant species are often
associated with agricultural fields (Ford 1984;
Matthews 1985).
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Appendix
SOURCE DETERMINATIONS FOR
BAEP OBSIDIANS

The following determinations as to the probable source of 33 obsidian flakes and one tool
were provided by Raymond Kunselman of the
Departments of Physics and Astronomy, and Anthropology, of the University of Wyoming, Laramie, to Dan Wolfman, Office of Archaeological

Studies, Museum of New Mexico, in May 1993,
as part of the Wolfman's Jemez Mountains
Chronology Study. They are joined here with
basic provenience and descriptive data for each
object. Source determinations were made with xray fluorescence.

Table A. 1. Proveniences and Provenances for Selected BAEP Obsidian.
Site (Name, elevation, date of occupation)
LA3852(Casadel
Rito, 1,980 m.ca.
A.D. 1200)

General
Provenience
Area l,Room 6,
Surface 2 & fill
below
as above

Specific
Provenience,
Identifier, & Depth
Southeast quadrant,
FS 149, Flake A;
0.40-0.77 m bmgs
as above; Flake B

as above

as above; Flake C

Area 4, Pitstructure Segment 4, FS 108,
1 (Kiva), Surface 1 Flake D; 0.50-0.60
mbmgs
Area l,Room 6,
Southeast quadrant;
Surface 1
FS 117, Flake E;
0.52-0.56 m bmgs

BAEP Material Code 3
and Description
23; black, angular,
lightly coned cortex;
1.4 g
21; transparent, heavily coned cortex; 3.7 g
21; transparent, early
stage bifacial thinning
21; transparent; 0.8 g

21; transparent, light
ash bending with
sparse vesicles, lightly
coned cortex; 2.1 g
Area 4, Pitstructure Segment 1, Feature 4 22; grey-green,
slightly translucent,
1 (kiva), Surface 1 (pit feature not furangular piece, heavily
ther specified without burning); FS 152, coned cortex; 1.1 g
Flake F; 0.9O-1.00 m
bmgs
Whole Study Unit,
21; transparent, black
LA 60372 (Burnt
Subarea l,Room
Mesa Pueblo) Area 4, Surface 3 & fill FS 340, Flake N;
banding; 4.6 g
0.90-1.00 mbmgs
2 (2,150 m, ca.
below
A.D.1230-1275)
Subarea 1, Room
133S 123E,FS281, 21; transparent; 1.3 g
4, Surface 1 (roof) Flake O; 0.75-0.90
mbmgs
a
From Appendix B in Kohler, ed. (1989:129-130).

Probable
Source
Obsidian
Ridge/Rabbit
Mountain
as above
as above
as above

as above

as above

Obsidian
Ridge/Rabbit
Mountain
as above

Table A.l. Proveniences and Provenances for Selected BAEP Obsidian (Continued).
Site (Name, elevation, date of occupation)

General
Provenience
Subarea l,Room
2, structure fill below Surface 2
LA 60372 (Burnt
Subarea 1, Room
Mesa Pueblo) Area 2, Surface 1 (roof)
2 (2,150 m, ca.
A.D. 1230-1275)
Subarea l,Room
2, Stratum 3 level
1 (roof fall)
Subarea l.Room
4, Stratum 3 level
1 (roof fall)
LA 60372 (Burnt
Subarea 3,
Mesa Pueblo) Area Pitstructure 1
1 (2,150 m, ca.
(kiva), Stratum 5
A.D. 1270-1335)
(lower fill, secondary refuse)
as above
as above

LA 3840
(Shohakka Pueblo,
1,878 m,ca. A.D.
1390-1430)

Specific
Provenience,
Identifier, & Depth
Southeast Quadrant,
FS 327, Flake P;
0.85-0.95 m bmgs
Southeast Quadrant,
FS 251; Hake Q;
0.79-0.99 m bmgs

BAEP Material Code
and Description
23; black; 0.4 g

Probable
Source
as above

21; translucent, grey;
0.6 g

Obsidian
Ridge/Rabbit
Mountain

Northeast Quadrant,
FS314,FlakeR;
0.70-0.80 m bmgs
131S 121E,FS273,
Flake S; 0.70-0.85 m
bmgs
Segment 3, FS 579.
Flake A; 1.10-2.26
mbmgs

23 (or 21); somewhat
translucent, reddish
black; 0.9 g
21; transparent; 0.8 g

as above

21; transparent, some
grey-green banding;
3.2 g

Obsidian
Ridge/Rabbit
Mountain

as above; Flake B
as above; Flake C

21; transparent, 3.2 g
21; transparent, very
lightly banded; 4.3 g
23; black, highly
curved in cross-section
23; black; 1.0 g
23; black; 6.5 g

as above
as above

Segment 3, FS 579.
Flake G; 1.10-2.26
mbmgs

22; translucent, greygreen, lightly coned
cortex; 7.5 g

as above

129S 98E, FS 7,
Flake A; 0.30-0.40

21; transparent, prox- Cerro del
imal portion of
Medio
Scottsbluff point; 5.7 g

as above

as above; Flake D

as above
Subarea 3,
Pitstructure 1
(kiva), Stratum 6
(structure fill
above roof fall)
Subarea 3,
Pitstructure 1
(kiva), Stratum 5
(lower fill, secondary refuse)
Area 4, Trench 1,
Stratum 4 level 1
(fill outside structure)
Area l,Room 1,
Surface 1

as above; Flake E
Segment 3; FS 580;
Flake F; 1.85-3.15 m
bmgs

as above

as above; Flake E

as above

as above; Hake F

Segment 2, FS 120,
Flake B; 1.38-1.50
mbmgs
Area 3, Pitstructure: Segment l.FS 51,
3 (kiva), stratum 9 Flake C; 1.92-2.02
level 1
mbmgs
as above
as above; Hake D
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as above

as above
as above
as above

21 (or 22); translucent, Obsidian
smoky green; 3.2 g
Ridge/Rabbit
Mountain
23; Olive-green sheen, as above
platform is hinge termination; 1.3 g
21; transparent; bipolar as above
scar on dorsal surface;
1.58
21; transparent, rumas above
colored; 5.0 g
23; patinated/hydrated as above
cortex; 1.8 g

Table A.l. Proveniences and Provenances for Selected BAEP Obsidian (Concluded).
Site (Name, elevation, date of occupation)
LA 50972 (Cavate,
Group M, Frijoles
Canyon, 1,893 m,
Middle Classic)

General
Provenience
Stratum 1 level 1
(structure fill,
above roof fall)
Stratum 1, level 2
(structure fill
above roof fall)
Surface 1

LA 60550
Area 1, Room 2,
('Tyuonyi Annex," Surface 2
1,862 m, Middle
(prepared floor)
Classic)
as above
Area l,Room 2,
Stratum 6
as above
Area 1, Room 2,
Stratum 5
as above

as above

Specific
Provenience,
Identifier, & Depth
Whole Study Unit;
FS 2; Flake A; 0.00O.lOmbmgs
Whole Study Unit;
FS 3; Flake B; 0.100.20 m bmgs
Feature 6 (wall feature); FS 11; Flake
C; 0.40 m bmgs
North half; FS 26;
Flake A; 1.80 m
bmgs
as above; Flake B

BAEP Material Code
and Description
21; banded black-grey;
smooth, hydrated cortex; 6.3 g

Probable
Source
Cerro del
Medio

22; transparent to
translucent; greenish,
striped; 0.7 g
23; black, some characteristics of bipolar
core, heavily coned
cortex; 15.2 g
21; translucent; 0.8 g

Obsidian
Ridge/Rabbit
Mountain
as above

22; translucent, greygreen banding; 1.4 g
North half; FS 25;
21; translucent; possiFlake C; 1.601.75 m ble pressure flake; 0.1
bmgs
g
23; black; lightly
as above; Flake D
coned cortex; 0.7 g
North half; FS 21;
22; translucent greenFlake E; 1.50-1.75 m grey; 0.5 g
bmgs
as above; Flake F
22; lightly translucent,
grey-green, smoothed
and polished cortex;
0.4 g
23; black; 0.2 g
as above; Flake G
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Obsidian
Ridge/Rabbit
Mountain
as above
as above

as above
as above

as above

as above
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