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ADMINISTRATIVE SUMMARY

Between September and December 1989, the Office of Archaeological Studies
(OAS), Museum of New Mexico, conducted data recovery investigations at six sites
along NM 518, Taos County, New Mexico. The work was conducted prior to the
reconstruction of the road. The sites are located in the narrow valley of the Rio Grande
del Rancho, 11 to 14 km (6.8 to 8.7 mi) south of Taos on lands administered by the
Camino Real District of Carson National Forest. Jeffrey L. Boyer and James L. Moore
acted as project directors. David A. Phillips, Ir., former director of OAS, and Timothy
D. Maxwell, acting director, served as principal investigators.

The sites included two prehistoric pithouse sites (LA 2742 and LA 70577), a site
that once included a pithouse (LA 3570), two prehistoric farming areas represented by
artifact scatters (LA 71189 and LA 71190), and a multicomponent artifact scatter (LA
70576). The three pithouse sites dated to the Valdez phase (A.D. 1100-1225) of the Rio
Grande Developmental period. The prehistoric farm sites dated to the Pot Creek phase
(A.D. 1225-1270) of the Rio Grande Coalition period. The sixth site had a prehistoric
Valdez-phase component and a historic late nineteenth-century component.

Excavation and analysis of cultural material from the pithouse sites showed they
were similar to other sites in the southern Taos district. Comparison with other
excavated Valdez-phase sites in the district demonstrated that these sites were
characteristic of a "community" of Valdez-phase sites in the southern part of the district
that was significantly different from a contemporaneous "community” in the northern
district, Chronometric data show that the Valdez phase began with Anasazi population
movement into the Taos area about A.D. 1100. During the Valdez phase,
communication and interaction was focused between these communities and with Anasazi
and non-Puebloan peoples to the east and northeast. This focus shifted to the central Rio
Grande Valley at the beginning of the Pot Creck phase. The Pot Creek-phase sites were
fields used by occupants of nearby small pueblos. Microbotanical remains show that
corn was a primary crop. In addition, one of the sites includes a prehistoric irrigation
canal probably constructed by the residents of nearby Pot Creek Pueblo.
Archaeomagnetic analysis of canal sediments suggests that the canal was built in the
A.D. 1300s, probably coinciding with a late immigration to the site and attendant
pressure on local resources. This represents the first documented use of irrigation
technology by prehistoric Anasazi in the region. Initially thought to represent an
Apachean site, LA 70576 proved too late to have been occupied by Apaches and was
probably a temporary camp occupied by travelers along the road from Taos to Picuris.

Previous researchers in the Taos district have debated whether the region was a
frontier or simply a unique Anasazi enclave. Comparison of excavated sites with
archaeological expectations of frontiers derived from cultural geography shows that the



district was an Anasazi sociocultural frontier. A frontier perspective is useful in
explaining long-noted differences between the Taos district and Anasazi developments in
the central Rio Grande Valley to the south.

MNM Project 41.442.
NMSHTD Project SP-OS-1426(204).
Carson National Forest Special Use Permit No. 70-03-02-04-2107-01-441.

Submitted in fulfillment of Joint Powers Agreement D04332 between the New Mexico
State Highway and Transportation Department and the Museum of New Mexico.
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THE PROJECT AND THE PROJECT AREA



INTRODUCTION

During the spring of 1989, archaeologists with the Office of Archaeological
Studies, Museum of New Mexico, conducted a survey of the right-of-way of NM 518
in Taos County, New Mexico (Fig. 1). The survey, conducted at the request of William
L. Taylor of the New Mexico State Highway and Transportation Department
(NMSHTD), involved 10.4 km (6.5 mi) of highway right-of-way and adjacent land in
the valley of the Rio Grande del Rancho. Ten km (6.25 mi) is in Carson National
Forest. The remaining small parcel is right-of-way acquired from private sources at the
mouth of the river canyon near the south side of the village of Talpa. In addition to the
right-of-way, the survey included 4.8 ha (12 acres) of Carson National Forest land
intended for an interpretive center parking lot near Southern Methodist University’s Fort
Burgwin Research Center and the many sites surrounding Pot Creek Pueblo.

Eight archaeological sites were found, and six previously recorded sites were
relocated. Thirteen of these sites were prehistoric, including six pithouse or probable
pithouse sites; two small pueblos; and five sherd and lithic artifact scatters, three with
possible agricultural features. The fourteenth site was an artifact scatter containing
historic micaceous sherds. All or portions of ten sites were found within the highway
right-of-way, and four sites were in the parking lot survey area.

Seven sites, two in the parking lot area and five in the right-of-way, were within
proposed construction zones. The parking lot sites, LA 71189 and LA 71190, showed
no evidence of subsurface remains. Surface remains at LA 70577 indicated a pithouse.
Test excavations demonstrated that subsurface remains were not present within the
construction zone at LA 51673, but were present at LA 2742, LA 3570, and LA 70576
(Boyer 1989a:16-36). These three sites, along with the probable pithouse site and the
two parking lot sites, were recommended for data recovery.

A data recovery plan was prepared (Boyer 1989a:40-63), and between September
and December 1989, archaeologists conducted data recovery investigations at the six
sites. The sites included two prehistoric pithouse sites (LA 2742 and LA 70577), a site
that once included a pithouse (LA 3570), two prehistoric farming areas represented by
artifact scatters (LA 71189 and 71190), and the historic site (LA 70576).

Jeffrey L. Boyer and James L. Moore acted as project directors. Boyer directed
excavations at LA 3570, LA 70577, and LA 71189, and Moore directed excavations at
LA 2742, LA 70576, and LA 71190. David A. Phillips, Jr., former director of OAS,
and Timothy D. Maxwell, acting director, served as principal investigators. The field
crew consisted of Laurie Evans, Joan Gaunt, Vernon Lujan, Anthony Martinez, Sibel
Melik, Linda Mick-O’Hara, Augusta Otte, and Amelia Schafer. Sam Sweesy volunteered
his time and sense of humor during the last days at LA 2742, In the laboratory, Vernon
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Lujan, Sibel Melik, and Marcy Snow assisted Daisy Levine in analyzing the ceramic
artifacts, Susan Moga and Rani Alexander assisted Linda Mick-O’Hara in analyzing the
faunal remains, Linda Mick-O’Hara analyzed the human remains, Joan Gaunt analyzed
the adobe material, Vernon Lujan analyzed the ground stone artifacts, Mollie Toll and
Laurel Wallace analyzed the macrobotanical remains, Jeffrey Boyer analyzed the
Euroamerican artifacts, and James Moore analyzed the chipped stone artifacts. Rick
Morris of the University of New Mexico’s Office of Contract Archeology inspected and
interpreted the horseshoes from LA 70576. Glenna Dean of the University of New
Mexico’s Castetter Laboratory for Ethnobotanical Studies analyzed the microbotanical
remains, David Hill located clay sources near the project area and conducted
comparative petrographic analysis of the clays and sherds from the sites.

The sites are located in the narrow valley of the Rio Grande del Rancho, 11 to
14 km (6.8 to 8.7 mi) south of the center of the town of Taos on lands administered by
the Camino Real District of Carson National Forest. All six sites are on Carson National
Forest land, and excavation was authorized by Carson National Forest Special Use
Permit No. 70-03-02-04-2107-01-441. See Appendix 1 for legal and UTM locations of
the sites.

Field Methods

Each site was mapped using a transit and stadia or tape. Surface artifacts were
collected in 4 by 4 m grid units established from a primary datum. At LA 71190, some
isolated artifacts at the north end of the site were piece-plotted. At LA 2742, LA 3570,
and LA 70576, the grid network incorporated existing 1 by 1 m test pits. Existing road
cuts at LA 2742 and LA 3570 were treated as discrete collection units.

Excavation units and strategies varied with each site. In general, excavations
were based on 1 by 1 m grid units and proceeded in 10 cm levels until natural or cultural
strata could be defined. Thereafter, excavations followed the strata. A grid-level form
was used to record information on provenience, soil matrix, artifacts collected, and the
comments of the excavator for each level or stratum within an excavation unit. Several
1 by 1 m grid units were excavated by levels or strata in the pithouses at LA 2742 and
LA 70577 to establish stratigraphic control and ascertain the location and condition of
structural features such as walls and floors. Then the pithouses were divided into
quadrants, and the remaining fill was excavated by quadrants. At LA 71189, excavation
units included 1 by 1 m, 1 by 2 m, and 2 by 2 m units, the latter used only for surface
stripping. Features identified during survey and testing were partially or completely
excavated, as were features identified during data recovery. Feature forms were used
to record information on provenience, the feature and its construction, the soil matrix,
relationships with other features, and artifacts collected from the feature. At LA 70577,
extensive augering was used to search for and define subsurface features. Auger holes



were placed at corners of the 4 by 4 m grid network and in the vicinity of features and
possible features at 2 m intervals within the network. At each hole, the excavator
recorded the nature of the soil, the depth of the hole and why excavation stopped at that
point, and artifacts collected. Augering was also used at LA 71190 to search for
subsurface deposits and features and to collect micro- and macrobotanical samples.
Auger holes were located at the corners of the 4 by 4 m grid network. A backhoe was
used to excavate two trenches across the possible canal at LA 71190. The trench walls
were prepared using hand tools prior to drawing profiles and collecting archacomagnetic
samples. A backhoe was also used to excavate a trench and examine the possible pit
feature discovered during testing at LA 3570.

At each site, excavated material from cultural strata was screened through 1/4
inch hardware cloth, and all artifacts were collected. Chronometric samples, including
archaeomagnetic, radiocarbon, and dendrochronological samples, were collected, as were
micro- and macrobotanical samples. Adobe samples and natural soil samples were
collected from the pithouses.

Analytical Methods

Pollen and Phytolith Samples

Pollen studies can be used to examine the prehistoric environment, search for
evidence of cultigens, and examine features for specialized use or treatment. Phytolith
studies can be used as an adjunct to this research. Certain cultural features and potential
prehistoric fields were sampled for pollen spectra during this study, but only potential
agricultural fields were sampled for phytoliths. Sampling specifics are presented in
individual site descriptions. Analytic methods are summarized from Dean’s report
(1991a:2-12), which presents a more detailed discussion.

Pollen-extraction procedures were designed for arid Southwest sediments by the
University of New Mexico’s Castetter Laboratory for Ethnobotanical Studies. Samples
consisted of 25 g of sediment screened through a tea strainer. The samples were
"spiked" with three tablets of compressed Lycopodium (clubmoss) spores. The batch
used to spike the sediments contained 12,100 grains per tablet. Concentrated
hydrochloric acid was added to remove carbonates. After removing the dissolved
carbonates and acid, fine sediments (including pollen) were separated from heavier
sediments using a process similar to bulk soil flotation. The fine sediments were
concentrated and rinsed using repeated centrifugation and distilled water washes and then
mixed with hydrofluoric acid to remove smaller silicates. Charcoal and small organic
particles were removed using a trisodium phosphate bath and repeated centrifugations
with distilled water, followed by acetolysis. The lighter pollen fraction was then
concentrated by heavy density separation using zinc chloride and centrifugation. Sample




residues were rinsed with methanol and stained with safranin O. They were then rinsed
with butanol and transferred to vials, where they were mixed with 1000 CKS silicon oil
for storage.

Samples were examined under a microscope at magnifications of 200x and 400x,
using two procedures. Samples for which a 200 pollen grain count was specified were
examined at a magnification of 400x until the requisite number of grains were counted.
The uncounted portion was then examined at 200x to search for pollen from cultigens,
cholla, prickly pear cactus, and rare types. Other samples, in particular those from
farming features, were scanned for cultigen pollen using intensive systematic microscopy,
a procedure specifically developed for this study.

As cultigen pollens are usually numerically rare, finding them requires an
approach different from that of the standard 200 grain count. Dean (1991a:9) determined
that with a sample size of 25 g and a total spike count of 36,300, between 594 and 1,005
spike grains must be counted before a rare pollen present in a concentration of two grains
per gram of soil can be expected to show up in a sample. This was determined using the
following equation:

PU = FP x SA

SC WT

where PU is the number of pollen grains per unit sample, FP is the number of fossil
pollen counted, SC is the number of spike grains counted, SA is the number of spike
grains added, and WT is the weight (or volume) of the sample. Similarly, to find a rare
pollen type present in concentrations of one grain per gram of soil, it would be necessary
to count between 1,006 and 3,200 spike grains.

Taking budgetary and time constraints into account, we decided that pollen scans
would be aimed at finding rare types present in concentrations of at least two grains per
gram of soil. A minimum count of 750 spike grains was agreed upon, representing the
approximate center of the range. In practice, counts ended only when entire slides were
examined to compensate for the uneven distribution of rare pollens on slides. Thus,
spike counts ranged between 750 and 1,675, and only one count ended at 750 spike
grains. Total pollen concentrations for samples were estimated by tabulating the number
of pollen and spike grains seen in two transects of each slide at 200x. The remainder
of the slide was then scanned for rare pollens. Pollen samples from active corn, cotton,
and squash fields were examined to provide a data base for comparison with samples
from suspected prehistoric fields. Pollen spectra from the active fields are shown in
Table 1.

Dean (1991a:11) also used experimental methods to extract phytoliths from
sediment samples taken from the suspected field at LA 71190. A soil texture kit and 2
percent solution of sodium pyrophosphate were used to separate the sand, silt, and clay



Table 1. Control pollen counts from modern agricultural fields

Cotrnfleld 1 Cornlield 2 Cornfield 3 Squash Garden Cotton Field
Taxon
No. Cone.! No. Conc.' No. Cone.' Nao. Conc.' No. Conc.!

Pinaccac 16 310 1 333 7 678 4 415 1 6
Pinus 47 910 58 1,755 10 G8 n 7,467 1 65
Picea 3 58 2 61 1 97 4 415 - 0
Juriperus n 426 p. ] 605 31 3,001 8 830 5 29
Juniperus/ - [ - 0 6 581 - 0 - o
Populus

Quercus 1 19 - 0 1 97 3 3 2 12
Ulmus 2 39 2 61 - 0 36 3,74 - 0
Juglans - 0 - 0 1 97 - Q - ]
Elaegnus 1 19 - 0 . 0 ] 104 - 0
Cheno-am 5t 987 81 2,450 2,07 20,038 55 5,704 161* 946
Ephedra 1 19 - 0 1 97 2 207 1 []
Gramincac 9 174 3 9% 2 194 5 519 5 P
Zea 26 406 L'a 520 + 111 + 23 - a
Low-gpine 2F 523 16 434 68 6,582 8 830 1 [
composite

Artemisia - 0 - 0 2 194 1 104 1 6
High-spinc 8 155 13 93 3 290 3 31 3 18
commposile

Cichoreae 2 39 4 61 - 0 0 0 - 0
Eriogonun 1 19 . 0 - 0 . 0 . 0
Yucea - 0 - [ - 0 ] 104 - [1]
Cucurbita - 0 - [} - 0 + 23 - 1]
Gossypium - 0 - 0 - 0 + 23 ¥ 14
Solanaceac - 0 B 0 - 0 - 0 1 6
Cactaccac | 19 - 0 - o - ] - 1]
Cruciferae - 0 - 0 - 0 i 104 - 0
Unknown 2 39 1 30 | 97 32 3,319 i 6
Unidentified 139% 252 198% 575 9I3% 871 38/14% 3,941 6/3% 35
Total 233 4,413 237 7,419 350 33,993 274 28,488 02 1,184
Spike 75 - 4 . 15 . 14 - 247 -

! Pollen trati d as cath 1 number of pollen grains per gram of sample.

% Number of grains seen during 200 grain count; final pollen concentration computed using totul number of pollen type:spike grains on slide to compensate for uneven distribution
of pollen type on shide.

* Onc or more clumps of three or mor: graine seen during count.

* Gossypium polien carried by bees from nearby garden to Cucurbita flowers in squash garder, and Zea pollen similarly deposited by wind in the squash garden.

+ One or more grains scen during scan afler count completed. .



fractions, Silt fractions were retained and examined at a magnification of 400x. Though
numerous phytoliths were present, no cultigen phytoliths were seen during limited
microscopy.

Chipped Stone Artifacts

Chipped stone artifacts were recovered from all of the excavated sites. Each
artifact was studied under a binocular microscope to aid in defining morphology and
material type, examine platforms, and determine if it was used as a tool. The level of
magnification varied between 15x and 80x. Higher magnification was used for wear
pattern analysis. Utilized and modified edge angles were measured with a goniometer;
other dimensions were measured with a sliding caliper. Analytic results were entered
into a computerized data base using SPSS/PC+ Data Entry. Data summaries are
included in individual site reports and discussed in Chipped Stone Artifact Analysis.

OAS’s (1990a) standardized methodology was used to analyze material selection,
reduction technology, tool use, and site formation processes. These topics provide
information on ties to other regions, mobility, site function, and the reliability of specific
attributes. While material selection studies cannot reveal how materials were obtained,
they can usually provide some indication of where they were obtained. In particular, by
examining the type of cortex present on artifacts it is possible to determine if the material
was obtained at the source or from secondary gravel deposits. This is important in
studying links between regions and should provide information concerning ties between
frontier and core areas. By studying the reduction strategy employed on a site it is
possible to assess the level of residential mobility. A population residing in pithouses
and living on the frontier should demonstrate a higher degree of residential mobility than
a population fully adapted to a region (see Research Design). Tool types can be used to
help determine the function of a site, particularly with artifact scatters lacking features.
Tools can also be used to help assess the range of activities that occurred at a site.
Finally, the condition of an assemblage can be used to assess the reliability of certain
attributes. This entails analysis of artifact breakage and edge damage patterns, which can
provide information on the source of damage. Thus, as the percentage of artifacts
broken after removal and the incidence of edges damaged by noncultural means (erosion
or trampling) increase, the reliability of artifact size, flake portions, and evidence of use
decreases.

Table 2 lists the attributes examined during this study and indicates which relate
to each class of chipped stone artifact. Four classes were recognized: flakes, angular
debris, cores, and formal tools. Flakes were debitage exhibiting definable dorsal and
ventral surfaces, a bulb of force, and a platform. Angular debris were debitage on which
no ventral or dorsal surfaces could be defined, but which exhibited negative scarring.
Cores were pieces of lithic material exhibiting no positive bulb of percussion and having
three or more negative scars originating from one or more surfaces. Formal tools were



artifacts intentionally altered to produce specific shapes or edge angles. Alterations took
the form of unifacial or bifacial retouching, and artifacts were considered intentionally
shaped when retouch scars extended across two-thirds or more of a surface.

Table 2. Correlation of chipped stone attributes and categories

Attribute Flakes Angular Debris Cores Formal Tools
Material type X X X X
Material quality X X X X
Artifact X X X X
morphology
Artifact function X X X X
Cortex X X X X
Cortex type X X X X
Portion X X X X
Platform type X
Platform lipping X
Dorsal scarring X
Distal termination X
type
Thermal alteration X X X X
Wear patterns X X X
Modified edge X X X X
angles
Dimensions X X X X

Attributes recorded for all artifacts include material type and quality, artifact
morphology and function, amount of surface covered by cortex, portion, evidence of
thermal alteration, edge damage, and dimensions. Material type was coded by gross
category unless specific sources could be identified. Texture was measured subjectively
to examine flakability. Most materials were divided into fine, medium, and coarse
categories, depending on grain size, and such measures were applied within material
types but not across them. Obsidian was classified as glassy by definition, and this
category was applied to no other material.
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Two attributes were used to provide information about artifact form and function:
morphology, which categorized artifacts by general form; and function, which
categorized tools by inferred use. Cortex was recorded by percent in increments of 10,
and cortex type was defined when possible. All artifacts were coded as whole or
fragmentary; when fragmentary, the portion was recorded if it could be determined.
Two types of alteration were noted: thermal and edge damage. When present, the type
and location of thermal alteration were recorded. This information was used to
determine if thermal treatment was purposeful or incidental. Edge damage, both cultural
and noncultural, was recorded when present. Edge angles were measured on all artifacts
demonstrating cultural edge damage and on the edges of all formal tools. Edges lacking
evidence of cultural damage were not measured.

The dimensions of each artifact were measured. On angular debris and cores,
length was defined as the artifact’s largest measurement, width was the longest dimension
perpendicular to the length, and thickness was the smallest measurement perpendicular
to both width and length. On flakes and formal tools, length was the distance between
the platform (or proximal end) and termination (or distal end), width was the maximum
distance between the edges paralleling the length, and thickness was the distance between
dorsal and ventral surfaces.

Four attributes were examined only on flakes: platform type, platform lipping,
dorsal scarring, and distal termination. Platform type was an indicator of reduction
technology and stage. Any modifications on platforms were noted, as were missing and
collapsed platforms. Platform lipping usually indicates soft hammer reduction (Crabtree
1972) and is often an indication of the later reduction stages. Analysis of dorsal scarring
entailed noting whether scars originating from the distal end of a flake were present
(opposing scars are often evidence of removal from a biface). The type of distal
termination was noted to help determine if it was a successful removal or ended
prematurely, and to provide data on manufacturing versus post-removal breakage.

A polythetic set of variables was used to determine if flakes had been removed
from a core or a biface. A polythetic framework is one in which fulfilling a majority of
propositions is both necessary and sufficient for inclusion in a class (Beckner 1959). The
polythetic set contains an array of conditions of which only a set percentage in any
combination need be fulfilled. This array of conditions models an idealized biface flake
and includes information on platform morphology, flake shape, and earlier removals.
The polythetic set used here was adapted from Acklen et al. (1983). In keeping with that
model, when a flake meets 70 percent of the listed conditions it is classified as a removal
from a biface. This percentage is high enough to isolate flakes produced during the later
stages of biface production from those removed from cores, and at the same time low
enough to permit flakes removed from a biface, but which do not fulfill the entire set of
conditions, to be properly identified. While not all flakes removed from bifaces can be
identified by the polythetic set, those that are may be considered definite evidence of
biface reduction. Flakes that meet less than 70 percent of the conditions are considered

11



to have been struck from cores. The polythetic set provides a flexible means of
categorizing flakes and helps account for some of the variation seen in flakes removed
during experiments.

Polythetic set for distinguishing biface flakes from core flakes
Whole flakes:

1. Platform
a, has more than one facet
b. is modified (retouched and/or abraded)
. Platform is lipped.
. Platform angle is less than 45 degrees.
. Dorsal scar orientation is:
a, parallel
b. multidirectional
C. opposing
. Dorsal topography is regular,
Edge outline is even.
Flake is less than 5 mm thick.
Flake has a relatively even thickness from proximal to distal end.
. Bulb of percussion is weak (diffuse).
10 There is a pronounced ventral curvature.

RNV V]

0 90 N ot

Broken flakes or flakes with collapsed platforms:

1. Dorsal scar orientation is:
a. parallel
b. multidirectional
c. opposing
Dorsal topography is regular.
Edge outline is even.
Flake is less than 5 mm thick.
Flake has a relatively even thickness from proximal to distal end.
Bulb of percussion is weak.
There is a pronounced ventral curvature.

NoWnsewh

Artifact is a biface flake when:

1. If whole it fulfills seven of ten attributes.
2. If broken or platform is collapsed it fulfills five of seven attributes.
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Distinguishing between biface and core flakes in an assemblage is an important
step in defining basic reduction technology. A predominance of biface flakes in an
assemblage, particularly those removed from large bifaces serving as cores, suggests a
high degree of mobility (Kelly 1988). Conversely, a predominance of core flakes in an
assemblage containing only a few small biface flakes suggests limited formal tool
manufacture by a sedentary population. Both conclusions can have important
implications when applied to a frontier model.

Ground Stone Artifacts

Ground stone artifacts were recovered from four of the six excavated sites.
OAS’s standardized methodology (1990b) was used to analyze material selection,
manufacturing technology, and use. Artifacts were examined macroscopically, and
dimensions were measured with a sliding caliper or metal tape. Analytic results, entered
into a computerized data base using SPSS/PC+ Data Entry, are discussed in the
individual site descriptions.

Besides providing information on activities occurring at a site, this analysis
measures assemblage costs and values. When these measures are compared, it is possible
to look at differences between artifacts entering and leaving a site, length and type of
occupation, and processes of site abandonment. For example, in an orderly site
abandonment, ground stone tools with an intrinsic value that outweighs the difficulty of
transport will be removed. In a hasty or unplanned abandonment, ground stone tools that
retain value and are easily transported may be left behind. A long-term sedentary
occupation should leave behind an array of broken and exhausted ground stone tools
demonstrating a wide range of production inputs. A fieldhouse or farmstead, on the
other hand, should contain few whole ground stone tools, and those that remain should
retain little if any value.

Attributes recorded for all ground stone artifacts included material type, material
texture and quality, function, portion, preform morphology, production input, plan view
outline form, ground surface texture and sharpening, shaping, number of uses, wear
patterns, evidence of heating, presence of residues, and dimensions. The only
specialized attributes recorded in this analysis were mano cross-section form and ground
surface cross-section.

By examining functions, it is possible to define the range of activities in which
ground stone tools were used. Because these tools are usually large and durable, they
may undergo a number of different uses during their lifetime, even after being broken.
Several attributes were designed to provide information on the life history of ground
stone tools: dimensions, evidence of heating, portion, ground surface sharpening, wear
patterns, alterations, and the presence of adhesions. These measures can help identify
post-manufacturing changes in artifact shape and function, and describe the value of an
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assemblage by identifying the degree of wear or use. Such attributes as material type,
material texture and quality, production input, preform morphology, plan view outline
form, and ground stone texture provide information on assemblage cost. In combination
they provide data on raw material choice and cost and the cost of producing various
tools. Mano cross-section form and ground surface cross-section are specialized
measures aimed at describing aspects of form for manos and metates; as these tools wear
they undergo regular changes in morphology that can be used as relative measures of
age.

Ceramic Artifacts

Both a rough sort and a detailed analysis of the ceramic artifacts were conducted.
The rough sort was intended to provide a count for each site and an idea of what types
would be encountered during analysis. During the rough sort, sherds were classified by
ware, vessel form, and frequency. General ware categories included decorated,
micaceous utility ware, nonmicaceous utility ware, corrugated/banded, and
incised/punctated. Temper was examined with a binocular microscope when necessary
to distinguish micaceous from nonmicaceous plain ware. The detailed analysis was
designed according to rough sort results, which aided in decisions on sampling and the
level of detail in type distinctions.

The detailed analysis was geared toward questions of frontier development. This
involved distinguishing locally made types from imported wares and examining type
diversity. As proposed in Research Design: Studying the Taos Frontier, a frontier
population might be making their own pottery and producing only a few types for all
functions.

Because of assemblage sizes, all sherds from each site were examined. Wares
were separated into specific types, taking into account the various local and nonlocal
variations of white wares, the many variations of Taos Gray (based on surface
treatment), and micaceous utility wares. There has been some confusion in
distinguishing Taos Black-on-white from Kwahe’e Black-on-white: the former is thought
to be a local variant of the latter, which is a widespread northern Rio Grande type. In
the literature, the only consistent criterion for distinguishing between these types is the
presence or absence of exterior slip on bowls, but since this attribute is applicable only
to bowls, it is not valid for differentiating between the types. Therefore, we established
a temporary type, Taos/Kwahe’e Black-on-white. All mineral-painted jar sherds with a
Taos or Kwahe’e Black-on-white design and bow! sherds with an eroded exterior slip and
this design were included in this type. Only bowl sherds with noneroded exterior
surfaces could be confidently distinguished as Taos or Kwahe’e Black-on-white according
to the type descriptions. Consequently, thin section and petrographic analysis was
conducted to aid in distinguishing local versus nonlocal manufacture. Since the results
indicated that all three were really one locally made type, they have been combined in
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the site summaries as Taos Black-on-white.

Carbon-painted black-on-white sherds with tuff temper and a fine paste were
coded as Santa Fe Black-on-white. A possible local variety of Santa Fe Black-on-white
with coarse sand temper was coded as Santa Fe Black-on-white: local. Indeterminate
white wares were those lacking any design.

Taos Gray was recorded as plain, incised, punctate, and corrugated. Design
styles of the surface treatment such as linear, herringbone, fingernail, and combinations
thereof were monitored.

Sherds were assigned to vessel form categories, including jar, bowl, ladle,
canteen, handle, pipes, and indeterminate vessel form. Taos Gray and Micaceous utility
ware vessels are generally jars, but unless we had rim sherds or sherds large enough to
accurately discern vessel form, sherds from these types were categorized as
indeterminate.

Temper was examined with a binocular microscope and recorded for all sherds.
Magnification ranged from 10 to 45x. Many codes were descriptive rather than
geological, as in "crushed dark crystalline rock." The white ware pastes were fine and
homogeneous, and the nonplastic inclusions were so minuscule that identification could
not be accurately made until the petrographic analysis was complete. We expected to see
temper differences in locally and nonlocally made types. Sherd and tuff temper would
indicate Kwahe’e Black-on-white from the central Rio Grande, while more sand and
quartz in the temper would indicate local manufacture. Using temper as an attribute
could thus aid in defining a core area and provide information as to how much pottery
the frontier population was producing.

Various attributes relating to physical properties, such as surface treatment, were
monitored for white wares. Slip was recorded for location on the vessel (interior,
exterior, interior and exterior), color, and quality (thin, thick, streaky, crackled).

Detailed design elements and styles were recorded for white ware sherds. Codes
were mainly variations on hatchure and solid styles.

Thickness was recorded in millimeters for all sherds using sliding calipers. Rim
diameter, when possible, was recorded in centimeters.

Other attributes recorded for both white wares and utility wares included handle
type (vertical, horizontal, lug), rim form, paste color, and paste texture. These criteria,
combined with those discussed above, help present well-rounded definitions of ceramic

types.

Any intentional or unintentional alterations were coded. These included burned
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exterior, interior smudging, worked sherds, mend holes, fire clouds, carbon streaks, and
basket impressing.

Faunal Remains

All of the bone recovered during the project was returned to OAS for processing.
The bone was cleaned by brushing and rehoused in plastic bags before actual
identification was undertaken. All bone was identified using the osteological comparative
collections housed at the Museum of New Mexico, Office of Archaeological Studies,
along with the more extensive collection at the Museum of Southwest Biology, University
of New Mexico, Albuquerque. Olsen (1964, 1968, 1979), Gilbert (1980), and Gilbert
et al. (1981) were used in preliminary identifications to narrow the number of
comparative specimens checked per bone by the analyst.

All bone was identified as specifically as possible. Faunal remains were identified
at least to class, Mammal bone was divided into small, medium, and large forms. By
definition, small mammals were the size of a jackrabbit or smaller, medium mammals
were larger than a jackrabbit and as large as a sheep, and large mammals were antelope-
sized and larger. A large number of specimens in any faunal assemblage can be
identified only to this level due to the fragmenting of elements during human processing
and consumption and postdepositional activities. Most of this segment of the assemblage
was also separated into long bone or plate or blade fragments, and measurements
established the degree of fragmentation.

The remaining bone was identified as specifically as possible to order, family,
genus, and species. The element, portion, side, and general age category were also
evaluated and recorded. In addition to these traditional identification variables, all bone
was evaluated for environmental and animal alteration, burning, cut or impact marks, and
any tool-production modification. Bone lengths were recorded for all rib segments and
long bone sections to address questions of carcass reduction, cooking, and consumption.
The data collected from this project for several of these categories are insufficient for any
synthesis at this time, but with more data from the area a good comparative data base
may be established.

Data were recorded using OAS faunal analysis forms and entered into an
SPSS/PC+ database for statistical analyses. The results are discussed in the individual
site descriptions and summarized in Overview of the Faunal Remains, where this faunal
assemblage is compared to others from the area.

Architectural Adobe

Using techniques developed at the International Centre for the Study of the
Preservation and Restoration of Cultural Property (ICCROM), in Rome, adobe brick and
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plaster samples from LA 2742 and LA 70577 were subjected to a series of analyses to
define the character of the adobe used at the sites and its relation to natural on-site soil.
Because adobe is made of soil, these analyses are borrowed from soil science. Each
sample’s Munsell soil color was recorded. Tests performed on the samples included
particle size analyses by sieving and sedimentation, Attenburg tests to define liquid and
plastic limits of the material, and analyses of soluble salts. Methods and standards for
conducting these tests are detailed by Teutonico (1988). The tests were conducted at the
Architectural Preservation Laboratory at the Laboratory of Anthropology in Santa Fe.
Test results are discussed in the individual site descriptions.

Euroamerican Artifacts

The few Euroamerican artifacts from LA 70576 were analyzed using an early
version of the OAS standardized historic artifact analysis format (OAS 1991), which
focuses on artifact function and is designed to monitor function regardless of material of
manufacture. The function of each artifact is described in a hierarchical framework
comprised of functional categories, types, and specific functions. For this project,
analysis emphasized function and chronological data.
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NATURAL ENVIRONMENT

Jeffrey L. Boyer

Regional Geomorphology

The Taos region lies within the Southern Rocky Mountain physiographic province.
Four major landforms in the region are relevant to this project: the Taos Plateau, the
Taos Range, the Tres Ritos Hills, and the Picuris Range.

The Taos Plateau is a broad region bounded on the west by the San Juan Uplift
(the San Juan and Tusas Mountains) and on the east by the Sangre de Cristo Mountains.
It was formed by block-faulting along the Rio Grande Rift that produced a wide trough
(the Rio Grande Depression). Accumulation of volcanic and sedimentary materials in
the trough resulted in the Santa Fe formation, consisting of a variety of quartzites,
sandstones, volcanic rocks, cherts, and clays from the nearby mountains. Much of the
area is capped by volcanic rock, primarily basaltic flows, which are a major and obvious
feature of the region (Heffern n.d.). In New Mexico, the plateau is known as the Taos
Valley; in Colorado, it is called the San Luis Valley. The rolling terrain of the plateau
is bisected by the Rio Grande, which has cut a gorge up to 198 m (650 ft) deep through
the accumulated material of the plateau floor. To the west of the gorge, the plateau is
dotted by volcanoes. To the east, it is characterized by alluvial fans and terraces from
the Sangre de Cristo Mountains, although volcanic features such as Ute Mountain,
Guadalupe Mountain, the Questa caldera, Cerro Negro, and their associated basalt flows
are present where the features have not been covered by alluvial material.

The Sangre de Cristo Mountains are the southernmost extension of the southern
Rocky Mountains. Three ranges have been defined along the east and south sides of the
Taos Plateau: the Taos Range, the Tres Ritos Hills, and the Picuris Range, or Prong.
The Taos Range ranges in elevation from about 2,133 m (7,000 ft) near Taos to 3,997
m (13,120 ft) at Wheeler Peak and is made up largely of Precambrian granites, schists,
and quartzites. Vulcanism during the Tertiary period also produced intrusive deposits
of andesite, rhyolite, granite, and quartz throughout the range (Schilling 1960:18).
Subsequent to this vulcanism, a period of extensive erosion resulted in the formation of
large alluvial fans extending onto the Taos Plateau along the mountain margins.

The Tres Ritos Hills are a low-lying segment of the Sangre de Cristo Mountains
south of the Taos Range. The range is bounded on the north by Rio Pueblo de Taos and
on the south by Rio Pueblo de Picuris. The Tres Ritos Hills have generally lower
elevations than the Taos Range, up to around 3,047-3,351 m (10,000 to 11,000 ft).
They are composed of interbedded sandstones, limestones, and shales overlying the
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Paleozoic rocks (Schilling 1960:16-17). The Tres Ritos Hills are a region of perennial
streams, including, in the area of this project, Rio Grande del Rancho and its tributaries,
Rito de 1a Olla (Pot Creek) and Rio Chiquito.

The Picuris Range, or Prong, is an isolated spur of the Sangre de Cristo
Mountains consisting of metamorphic and igneous rocks similar to those of the Taos
Range. Micaceous schist is a common component of the metamorphic complex (Schilling
1960:16). The range is a complex series of ridges and deep canyons radiating around
Picuris Peak, whose elevation is 3,295 m (10,810 ft). It juts westward, forming the
southwest corner of the Taos Plateau, and is separated from the adjacent Tres Ritos Hills
by a fault that formed the Rio Grande del Ranchos Valley. All drainages of the Picuris
Range are intermittent, including Arroyo Miranda, a tributary of Rio Grande del Rancho
that parallels the latter for several miles before joining it near the village of Llano
Quemado.

Rio Grande del Rancho flows from the mountains near Talpa and has cut a canyon
through a wide alluvial fan. Benches on either side of the canyon, which is 9-15 m (30-
50 ft) deep, are the locations of three Hispanic villages: Talpa, Llano Quemado, and
Ranchos de Taos.

Several features--the Santa Fe formation, the volcanos and basalt flows, and the
sedimentary formations of the Tres Ritos Hills--are culturally important because they
have provided raw lithic materials for the region’s prehistoric and historic inhabitants.
Of specific importance are sandstone, chert, rhyolite, and quartzite from the Santa Fe
formation gravels, chert from the limestone beds in the Tres Ritos Hills, and basalt and
obsidian from the volcanic features (see Newman 1983 for preliminary evaluation of local
and exotic lithic material use). Soil accumulation along drainages has provided an
important source of clay for pottery manufacture and building materials. However, little
study has been focused on clay sources (see Appendix 3).

Reconstructing the Past Climate

Most descriptions of the climate of the Taos Valley and the surrounding region
rely on modern data obtained from weather stations that have recorded a variety of
climatic information for various lengths of time (see Gabin and Lesperance 1977). Since
most archaeology in the region has been in the form of small surveys, descriptions from
modern data provide adequate descriptions of survey areas. The use of modern climatic
data to characterize the prehistoric landscape has not been addressed, however, and most
researchers have implicitly followed Herold’s (1968:17) contention that "in general,
precipitation and temperature in the area seem to have approximated that recorded in the
last fifty years."
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The primary reason for relying on modern data is that paleoenvironmental studies
have not been carried out in the Taos Valley. Consequently, it remains difficult to
accurately reconstruct the paleoclimate of the region. Quinn (1980:81-94) attempts to
correlate palynological and glacial evidence from other parts of the Southwest with events
in the Taos Valley. Citing Martin (1963), Quinn (1980:85) suggests that vegetation
zones reached their present positions about 1,200 years ago and have remained relatively
stable since that time, with no significant changes until historic and modern
"environmental manipulation.” She observes that Martin’s data indicates that, of his four
study areas throughout the Southwest, pollen variability was lowest in the San Juan
Mountains of southern Colorado, the study area closest to the Taos Valley. This
suggests only that the southern Rocky Mountains have seen relatively less change than
other areas. After reviewing pollen and alluvial deposit reconstructions from the
Colorado Plateau, the Basin and Range province, and the Rio Grande Valley, Quinn
(1980:93-94) summarizes:

Some areas on the Colorado Plateau, southern Arizona, and New
Mexico experienced more extreme environmental fluctuations. Other
areas, such as the Southern Rocky Mountain Province, which includes the
San Juan and Sangre de Cristo Mountains, seem to have undergone very
few changes.

Considering the present and past environmental data for the
Southwest and the Taos region, there has probably been a series of
climatic changes since about A.D. 900 in the Southern Rocky Mountain
Province. The intensity of these fluctuations may not have been great,
compared to changes in other areas of the Southwest.

Citing research on alluvial chronologies, glaciation, and dendroclimatology,
Greiser et al. (1990b) point to a significant climatic shift around A.D. 1000 or 1050.
Specifically, these data suggest that for several centuries before the shift, panregional
conditions throughout the West were relatively wetter and perhaps cooler. Glacial studies
and alluvial chronologies point to a shift to drier, warmer conditions around 1000. This
shift provoked the slow retreat of glaciers in the mountains (Greiser et al. 1990b:105-
107). This is an important point since Greiser et al. (1990b:110) argue, "Initially,
residual glacial ice and snow fields in the high mountains would have acted as reservoirs,
storing moisture in the form of snow accumulated in the winter and slowly releasing it
throughout the summer months. Thus, even though precipitation was decreasing, the
mountain drainages were carrying a reliable flow of meltwater all summer long." They
then point to a period of relative drought in the early A.D. 1200s, particularly in the
1250s, followed by a wetter period between A.D. 1295 and 1335. By attempting to
correlate climatic dates and events from other areas with events in the Taos Valley,
Quinn and Greiser et al. extend these chronologies to the Taos area, implying that
climatic patterns recorded at Tesuque, Santa Fe, the San Juan Mountains, Oklahoma, and
elsewhere are also applicable to the Taos area. This is an argument that can only be
tested against local paleoclimatic data, of which there are very little.
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Loose (1974:41) summarizes palynological data from two pithouse sites near the
village of Valdez, 13 to 16 km (8 to 10 mi) north of Taos, by observing that pollen
samples from LA 9201 "seemed to indicate that precipitation values for the site area
during the period of occupancy were significantly lower than they are today." An
examination of her summary pollen data (Loose 1974:42) shows that in the three control
samples taken from the area of LA 9201, arboreal pollen accounts for 57 to 73.5 percent,
and the remainder was from grasses, shrubs, and annual plants. This is consistent with
the modern situation in that the site is located in a pifion-juniper forest overlooking the
narrow Rio Hondo floodplain. In contrast, pollen from pithouse floor features show a
reversal of modern conditions: only 24 to 36 percent was arboreal pollen, and 64 to 76
percent came from nonarboreal plants. Pollen from LA 9200, 5.3 km (3.3 mi) north of
LA 9201 near the mountain foothills, was 51 to 73 percent nonarboreal and 32 to 49
percent arboreal. It is important to note that, of the five prehistoric samples, only one
had a 200 grain count, the same size as the control samples. That sample is from LA
9201, Feature 3. The samples from LA 9201, Feature 2; and LA 9200, Feature 7 (cist)
and Feature 5, had 100 grain counts. The fifth sample, from LA 9200, Feature 7, had
only a 50 grain count. Loose (1974:42) states that James Schoenwetter, who conducted
the pollen analysis, reported to her that the fifth sample was perhaps not large enough
for valid comparison and that the three samples with 100 grain counts may not have been
large enough for comparison. However, the pollen counts from those samples are
consistent with the sample from LA 9201, Feature 3, suggesting that the pattern is
accurate. It is apparently this pattern that leads Loose to postulate that a significant shift
in the natural environment took place between the occupation of the sites and the mid-
1960s, when the sites were excavated.

No chronometric dates were obtained for LA 9200 or LA 9201. By comparing
the pollen profiles from the sites with pollen sequences from the San Juan Basin,
Schoenwetter suggested that the sites dated between A.D. 850 and 950 (Loose 1974:41).
Although this is consistent with Loose’s acceptance of Ellis and Brody’s (1964) A.D. 900
date for the beginning of the Valdez phase and with the reported presence of Red Mesa
Black-on-white sherds at the sites, there is little evidence of Anasazi habitation of the
Taos Valley before A.D. 1050 (Crown 1990:66) or 1100. Further, recent pollen studies
have shown that pollen concentrations in a sample are more informative than percentages
or counts (see Introduction). While palynologists did not calculate concentration values
at the time that LA 9200 and LA 9201 were being studied, the lack of concentration data
renders the pollen information inconclusive. Since it seems unlikely that LA 9200 and
LA 9201 date to the A.D. 800s and 900s, and since the significance of the pollen data
is ambiguous, another explanation may be needed for the reversal of the
arboreal/nonarboreal pollen ratio from the prehistoric samples to the control samples.
We will address this issue in the following discussion.

In 1981, the School of American Research published a reconstruction of the past

climate of the Santa Fe area based on dendroclimatology (Rose et al. 1981). The
reconstruction process involved converting the widths of tree rings, principally pifion, to
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measures of seasonal and annual precipitation. Rose et al. (1981:101-103) were able to
construct a table listing annual precipitation for each year from 985 to 1970. After
calculating the mean of the annual figures, they were able to determine how far each year
departed from the mean in terms of standard deviations from the mean. However,
because their interest was in climatic events that could have had an archaeologically
recognizable effect on human behavior, they suggested, "In order to comprehend possible
relationships between the dendroclimatic reconstructions and the behavior of people at
Arroyo Hondo, paleoclimatic variations of somewhat longer duration than one year were
examined" (Rose et al. 1981:91). They then converted annual figures to figures for
decades, assuming that climatic events lasting most of or more than 10 years are more
likely to have had archaeologically identifiable results. Their method was to combine
annual figures to produce figures for decades that overlap at five-year intervals: for
example, A.D. 990-1000, A.D. 995-1005, A.D. 1000-1010, and so on. In effect, this
produces departure values for each five-year period in the chronology. The standard
deviations for each period were plotted against the mean, and a graph showed the
progression of precipitation about the mean through time (Fig. 2a).

Not all decadal events will be behaviorally significant, however. Rose et al.
(1982:92) and Dean and Robinson (1977:7) stated,

Variation that exceeds two standard deviations in either direction from the
mean is considered to be significant in the sense that such departures are
of sufficient rarity and magnitude to have had potential adaptive
consequences for plant, animal, and human populations. Thus, we
emphasize those values that lie outside the range of 95 percent of the
variability about the mean.

To define the components of the precipitation-tree growth relationship, Rose et
al. tested the effects of various periods of precipitation and mean temperatures on annual
precipitation values and ring widths. Two variables were significantly correlated and
could be reconstructed: spring precipitation (March through June) and annual
precipitation (August through July). By comparing reconstructions of spring and annual
precipitation, they concluded that "most of the variability in annual precipitation can be
attributed to variability in spring precipitation” (Rose et al. 1981:93). Figure 2a shows
their spring and annual reconstructions for the Santa Fe area.

Dean and Robinson (1977) provided a series of maps showing trends in
precipitation by decade for much of the Southwest. Their data were obtained from a
"network" of 25 "stations" representing archaeological and modern dendrochronologies
from A.D. 680 to 1970. The maps show figures at or near the "stations" that represent
standard deviations from the mean of the chronology for that station for each decade.
One station is called the "Rio Grande, North" station. Although it is not otherwise
identified, its longitude/latitude coordinates place it near Rio Grande del Rancho in
southern Taos Valley. The data were apparently obtained from dendrochronologies in
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and near the Taos Valley and may, therefore, be used to examine past climate in the
valley.

Dean and Robinson’s data are not as fine-grained as those of Rose et al. since
each figure is a decadal departure value, and the decades cannot be overlapped.
However, if graphed in the way that Rose et al. graphed their data, the decadal figures
provide a basic reconstruction of Taos Valley precipitation. Rose et al. plotted each
departure value at the midpoint of its 10-year period. By plotting Dean and Robinson’s
decadal values at the midpoint of each decade, we arrive at the reconstruction shown in
Figure 2b. This is a reasonable procedure since the decadal departure values were
probably not characteristic of every year of any decade. Rather, the values probably
characterized some years, while those near the beginning and end of a decade probably
represented transitions from the previous decade and to the next. Therefore, the graph
in Figure 2b shows climatic progression through time better than a histogram-like graph
with departure values for full decades. When, in the following discussion, we use the
term "significant” to refer to decades that were wetter or drier than normal, we use Rose
et al.’s criteria for years whose decadal departure values approach or exceed two
standard deviations above or below the mean. Decadal departures over one standard
deviation may have been noticeable but do not meet the criteria for "significant" climatic
variations.

The first three decades, A.D. 680 through 710, were perhaps years when
precipitation oscillations were, to use Rose et al.’s (1981:94) terms, of high frequency
and high amplitude. There was a significant dry period in the first decade of the 700s.
We cannot be sure whether these years were the end of an earlier precipitation pattern
or a short, highly variable interlude in a longer pattern. About A.D. 710, precipitation
shifted to a pattern of high-frequency, low-amplitude oscillations, with about nine
oscillations per century. Each oscillation spanned about one decade. No oscillation
exceeds a single standard deviation above or below the mean, and over half have
departure values less than one-half standard deviation. The pattern lasted until about
A.D. 850 and resulted in a period of low variability in climatic fluctuation.

From A.D. 850 to about A.D. 980, the pattern shifted to moderate-frequency,
moderate-amplitude oscillations. There were six to seven oscillations per century, and
oscillations typically spanned one and a half to two decades. This was a time of
increased variability in climatic fluctuation. Still, there were no prolonged periods of
higher or lower than normal precipitation, and half of the oscillations peak at or under
one standard deviation above or below the mean. The period began with significantly
wetter years between A.D. 850 and 860. There were no peaks at or over two standard
deviations below the mean, although departure values for the A.D. 900s, 950s, and 970s
were at or over one and a half standard deviations below the mean. These years may
have been noticeably drier than normal.
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Figure 2. (a) Dendroclimatic reconstructions of spring and annual precipitation in the Santa Fe area, A.D. 985 to 1970. Jrom Rose et al. (1981). (b} Dendroclimatic reconstruction of precipitation by decade, A.D. 7
680to 1970, Rio Grande North Station, Taos area, from Dean and Robinson (1977). Values before A.D. 1100 are interpolated.
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Greiser et al. observe that A.D. 850 recurs in many regional alluvial chronologies
as documenting "fluvial responses to widespread climatic variation." They conclude that
"in total, these data document a trend of relatively moist conditions beginning ca. A.D.
1 and persisting until ca. A.D. 1050" (Greiser et al. 1990b:107-108). Although the
dendroclimatic reconstruction does show increased climatic variation beginning about
850, it does not support the conclusion of moister conditions. Only one significantly
wetter decade, the A.D. 850s, is seen in the reconstruction, while the A.D. 680s and
960s may have been noticeably wetter than normal. Still, these are three decades over
the course of three centuries, and they show no pattern of increased precipitation.

Conversely, Loose (1974:41) suggests that, based on the Valdez area pollen
samples, the years between A.D. 850 and 950 were drier than modern conditions.
Although conditions may have been noticeably drier in the A.D. 910s and 950s, there
was a significantly wetter decade in the 850s, and the intervening years tended to be at
or slightly above normal, but perhaps not noticeably. This lends support for our
contention that a nonclimatic factor must account for the arboreal/nonarboreal pollen
ratios from Loose’s sites. We suggest that the factor is cultural, in that the occupants
of the sites removed the surrounding tree cover for construction and fuel, an activity that
would have altered the local pollen rain, It is important to note that most of the
nonarboreal pollen recovered came from disturbed-ground plants. At least some are also
culturally useful plants, particularly the chenopods and grasses, which were subsistence
plants, In either case, the data suggest that the pollen is not the result of naturally
changing vegetative zones or plant communities.

After about A.D. 980, the pattern shifted again to low-frequency, high-amplitude
oscillations, with four to six oscillations per century. Oscillations typically spanned two
to three decades. This pattern, which lasted until about A.D. 1370, resulted in a period
of high climatic variability. However, that variability was a long-term phenomenon, with
highs and lows lasting longer than in previous periods. Within the 390-year period, two
trends are apparent. During the first 200 years, there were two significantly wet decades
separated by 140 years (the A.D. 1020s and 1160s) and one significantly dry decade (the
A.D. 1090s) that came halfway between the wet decades. In the last 190 years, there
were two significant wet periods spanning two decades each: A.D. 1230 to 1250 and
A.D. 1300 to 1320. These two periods were 70 years apart and separated by two
decades that may have been noticeably if not significantly drier than normal, the A.D.
1250s and 1280s. After the second high peak, the area saw two decades, the A.D. 1340s
and 1360s, with significantly less precipitation than normal.

The research cited by Greiser et al. (1990b:105-108) suggests that a climatic shift
took place at about A.D. 1000. Glaciation studies indicate that a short period of
glaciation beginning about A.D. 600 ended around A.D, 1000. Since glacial retreat is
normally associated with warmer and/or drier conditions, the researchers see a significant
climatic shift at about A.D. 1000. This is supported by data from Oklahoma alluvial
chronologies that show a shift from relatively moist to relatively dry conditions. This
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shift may have been widespread over most of the southern plains and the Southwest
(Greiser et al. 1990b:107). While the local dendroclimatic reconstruction does not
indicate a simple shift from wetter to drier conditions, it does show a significant shift to
increased long-term climatic variability at about A.D. 1000. How this shift correlated
with regional shifts and the possible end of a short glacial period is not known and must
await studies of local alluvial chronologies. We point, however, to Quinn’s (1980:93-94)
cautionary note: "Considering the present and past environmental data for the Southwest
and the Taos region, there has probably been a series of climatic changes since about
A.D. 900 in the Southern Rocky Mountain Province. The intensity of these fluctuations
may not have been great, compared to changes in other areas of the Southwest."

Rose et al. (1981:94, 100) also observe a climatic shift in the Santa Fe area.
Their description of the period from 990 to 1430 A.D. is one of high-frequency, high-
amplitude oscillations (Fig. 2a). They do not characterize the period as relatively dry.
Rather, it is clear that, although there were several significantly dry years, there were
also several very wet years, and the period was characterized by high variability.

Greiser et al. (1990b:110) describe the years between A.D. 1100 and 1250 by
saying, "Although there were short-term fluctuations in moisture during this period,
generally, this was a time marked by aridity and resultant erosion.” They cite Miller and
Wendorf (1958), whose alluvial chronology from Tesuque shows erosional
disconformities suggesting drought between A.D. 1200 and 1250. Holbrook and Mackey
(1976) also point to dry conditions around A.D. 1200 in the Gallina area. In the Santa
Fe area, Rose et al. (1981:94-98, 100) observe that A.D. 1250 to 1255 was drier than
the "Great Drought" of the late 1200s. Their reconstruction also shows dry years in the
A.D. 1220s. The Taos reconstruction does not support this description. Figure 2b
shows that in the Taos area, the A.D. 1220s and 1250s may have been noticeably dry
but were not significantly so. Further, these decades were separated by one of the
longest wet periods in the entire chronology. In fact, there were no significant dry
decades between A.D. 1100 and 1250, while there were three significantly wet periods.
Most variation was within one standard deviation of normal precipitation. Thus, we
cannot characterize the A.D. 1100-1250 period as relatively arid, and whether it was
marked by erosion remains to be studied.

Rose et al. (1981:94-98, 100) observe that the "Great Drought” of A.D. 1276-
1299 was minimally evident in spring precipitation in the Santa Fe area but was more
noticeable in annual precipitation, with a low from A.D. 1285 to 1290. The difference
"seems to indicate that nonspring precipitation was depressed more than spring
precipitation during the Great Drought period in the upper Rio Grande Valley" (Rose et
al. 1981:100). Figure 2b shows that in the Taos area, the "Great Drought" was
experienced as a noticeable and perhaps significant low in precipitation in the A.D.
1280s. If there was an important dry period in the Taos Valley, it was not in the first
half of the A.D. 1200s but rather between A.D. 1250 and 1300, when precipitation was
generally below the mean, and two decades, the A.D. 1250s and 1280s, were much drier
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than normal.

In the Santa Fe area, the dry years of the late A.D. 1200s were followed by
increased precipitation between A.D. 1295 and 1335. According to Rose et al.
(1981:100), this corresponded to a "major, post-Great Drought high" that occurred over
most of the northern Southwest. This post-drought high is also evident in the Taos
reconstruction (Fig. 2b) as a time of above-normal precipitation between A.D. 1300 and
1340. In the Santa Fe area, the post-drought high was followed by a return to the earlier
oscillation pattern lasting until A.D. 1430, when the pattern shifted to low-frequency,
low-amplitude oscillations (Fig. 2a). These conditions are not mirrored in the Taos area.
Instead, the post-drought high was followed by two significant dry decades in the A.D.
1340s and 1360s.

From A.D. 710 to 1370, we see a general long-term trend in precipitation
oscillations of decreasing frequency and increasing amplitude. That is, through time,
oscillations were fewer and lasted longer, while there were more significant wet and dry
decades. All of this translates into increased variability through time, but that variability
became a longer-term phenomenon after the late A.D. 900s and particularly after about
1200. By the end of this long-term trend around A.D. 1370, the Pot Creek-upper Rio
Grande del Rancho Valley had been abandoned by its Anasazi occupants. Of our six
sites, only one dates after A,D. 1370. Therefore, while we are concerned with regional
developments in the Taos Valley after that time, our primary focus is on the pre-A.D.
1370 occupation and, therefore, on the pre-A.D. 1370 climate.

From A.D. 1370 to about 1550, the beginning of the historic period in the Taos
Valley, the precipitation pattern was one of moderate-frequency, low-amplitude
oscillations. There were five to seven oscillations per century, and oscillations typically
spanned one to two decades. One exception was the years between A.D. 1460 and 1490,
a three-decade period of slightly increased moisture. During the 180 years of this
pattern, only one decade, the A.D, 1470s, had a departure value over one standard
deviation,

From A.D. 1550 to 1620, the pattern shifted again to moderate-frequency, high-
amplitude oscillations. This 70-year period was a time of high variability with two
significant wet decades, the 1550s and 1610s, separated by a major drought from about
1560 to 1590 or 1600. The years of the Spanish entradas were very dry in the Taos
Valley. About 1620, the climate returned to its A.D. 1370-1550 pattern and remained
in that pattern until about 1730. This suggests that the 360 years from 1370 to 1730
were a long period of low to moderate variability in precipitation interrupted by a short
interlude of dramatic oscillations that included two significant highs and a major drought.
The pattern was interrupted again between 1730 and 1810 by another shift to moderate-
frequency, high-amplitude oscillations resulting in significantly dry years in the 1730s
and 1780s and significantly wet years in the 1760s and 1790s. From 1810 to 1930,
oscillation frequency increased while amplitude decreased to moderate limits, with five
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peaks over one standard deviation (four below and one above the mean), but none
approaching two standard deviations. Finally, after 1930, the pattern again shifted to
high-frequency, very high-amplitude oscillations, including the wettest and driest decades
in the entire chronology. In general, the years after A.D. 1370 were characterized by
periods of moderate variability punctuated by periods of high variability. There appears
to have been shortened periodicity during these years. The first moderate period, 1370
to 1550, spanned about 180 years. The succeeding high period spanned 70 years and
was followed by another moderate period of 90 years, a high period of 80 years, a third
moderate period of 80 years, and a return to high variability. With the exception of the
first 180-year moderate period, climatic shifts appear to have come at 70- to 90-year
intervals throughout the historic period.

Modemn Climate

Precipitation

Gabin and Lesperance (1977:390) show that Taos, the nearest weather station to
the Pot Creek project area, has a mean annual precipitation of 316.5 mm (12.5 in) (Table
3). This agrees with weather station data summarized by Cordell (1979a) and Maker et
al. (1974), who show Taos’s mean annual precipitation as 310 mm (12.2 in) and 320 mm
(12.6 in), respectively. Monthly precipitation ranges from a minimum of 16.5 mm (0.6
in) in December to 46.2 mm (1.8 in) in August. Rainfall between April and September
accounts for 62 percent of annual precipitation (195.6 mm; 7.7 in). Of that amount, just
under two-thirds (119.4 mm; 4.7 in) comes during the last half of the growing season,
while the rest comes in April, May, and June (76.2 mm; 3.0 in).

At 2,124 m (6,970 ft) elevation, the Taos weather station is about 70 to 130 m
(230 to 430 ft) lower than the Pot Creek project area. The next nearest weather station
is at the Camino Real Ranger Station (formerly the Pefiasco Ranger Station) in Pefiasco,
some 16 km (10 miles) south of the project area. The elevation of the ranger station is
2,414 m (7,920 ft), or 160 to 220 m (520 to 720 ft) higher than the project area. The
average of the two weather station elevations is 2,269 m (7,445 ft), 13.7 to 68.6 m (45
to 225 ft) higher than our sites. Averaging the precipitations of the two stations may
provide an approximate if slightly high figure for precipitation in the project area.
However, it may not be too high, because the project area is in the mountains, but both
weather stations are in valley settings.

Table 3 shows that averaging the mean annual precipitation of the Taos and
Pefiasco stations yields a figure of 354.4 mm (13.6 in), with a mean minimum of 19.0
mm (0.7 in) in December and a mean maximum of 53.6 mm (2.1 in) in August. To
check the accuracy of this figure, we averaged the mean precipitation figures for all Taos
County weather stations between 2,124 m (6,970 ft), the elevation of Taos, and 2,286
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Table 3. Summary of regional climatological data

‘Weather Elevation Mean Precipitation Mean Temperature Mean Potential Mean Percent of PE
Station Evapotranspiration (PE) Annual Provided by
Precipitation Mean
Deficit Precipitation
Min, Max. Agn. Min. Max. Ann. Min. Max. Ann,
Taos! 2,124 m 16.5 mm 46.2 mm 316.5 mm -39 C 200C 8.5C 8.4 mm 165.3 mm 804.1 mm 518.% mm 39.3
6,970 ft .6 in 1.8 in 12.51n 25.0F 68.1F | 473F 3in 6.5in 316in 20.4in
Peiasco® 2414 m 21.6 mm 61.2 mm 374.4 mm 49 C 17.2C 58C 7.6 mm 134.6 mm 612.1 mm 273.7 mm 61.0
7.920 ft 8in 2.4in 14.7 in 232F 63.0F | 425F 3 in 53in 24.1in 9.4in
Average Taos 2,269 m 19.0 mm 53.6 mm 345.4 mm 4.4 C 18.6C 7.1C 2.0 mm 149.9 mm 708.1 mm 362.7 mm 48.9
and Pefiasco 7.445 ft Jin 2.1in 13.6in 24.1F 65.5F 449 F Jin 5.9in 278 in 14.2 in
Average all 2,176 m 11.4 mm 58.4 mm 340.4 mm 4.4 C 18.6 C 7iC 8.0 mm 149.9 mm 708.1 mm 367.7T mm 48.2
Taos County 7.140 fi 4 in 2.3in 13.4 ia 24.1F 65.5F | 449F 3in 59in 27.8in 14.4n
stations’®
2,124-2,286
m 1
6,970-7,500
ft
3|

L All data from Gabin and Lesperance {1977).
2 Elevation and mean precipitation from Gabin and Lesperance (1977). Mean temperature calculated from Carson National Forest elevation-temperature regression formulas. Mean PE calculated
from formula in Gabin and Lesperance {1977).

* Elevation and mean precipitation from Gabin and Lesperance (1977). Mean temperature and PE are Taos-Pefiasco averages, since mean temperatures are not provided for other stations by

Gabin and Lesperance (1977) and were not calculated for this project.
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Table 4. Mean monthly temperatures at each site

Site LA 3570 LA 2742 LA 710576 LA 70577 LA 71189 LA 71190 Mean
Elevation 2185 m 2194 m 2200 m 2212 m 2242 m 2242 m 2213 m
210 ft 7240 1t 7260 ft 7300 ft 7400 ft 7400 ft 7302 ft
Temperature
January -40C 41C 4.1C “42C 43C 43C -42¢C
247F 246 F 246 F 245F 243F 243 F 245F
February -1.3C -14C -14C -1.5C -1.6C -16C -l1.5¢C
296F 295F 294F 293F 290F 290F 293F
March -1C -1C -2C -2C -4C -4C -2C
319F 318F 31.7F 316F 312F 31.2F 316F
April 4.6C 46C 4.5¢C 45C 43C 43C 45C
404 F 403 F 40.2F 40.1F I97F 39.7F 40.1 F
May 124C 124C 123C 12.2¢C 11.9¢C 11.9¢C 128C
S44F 543F 542 F 54.0F 535F 535F 55.0F
June 14.7C 146 C 146C 14.5C 143C 143C 145C
585 F 584F 583F S8.2F 578 F 578F 58.2F
July 18.7C 18.7C 18.6 C 186C 184 C 18.4C 186 C
65.8F 65.7F 65.6 F 65.5F 65.1F 65.1F 655F
August 18.7C i86C 186 C 185C 18.3C 18.3¢C 185¢C
657F 656 F 65.5F 654 F 650F 650F 654F
September 13.2C 131 C 130cC 13.0C 128¢C 12.8C 130C
$57F 556F S85F 554F 55.CF SS50F 554F
October 83C 82cC 82cC 8.1C 79C 79C 81C
469F 46.8 F 46.7 F 46.6 F 463 F 46.3F 45.6 F
November 22C 2.1C 2icC 20cC 19¢C 19C 20C
359F I58F I58F 35.7F I55F 355F 357F
December 2.0C 20C -2.0C 2.0C 21C 21¢C 240C
284F 284 F 283 F 283F 28.2F 282 F 283F
Annual 71cC joc jocC 69C 6.8C 6.8C 69C
448 F 447 F 44.6 F 44 5F 442 F 442 F 44.5F




m (7,500 ft), 30 m (100 ft) higher than our highest site. Table 3 shows that the average
elevation of these stations is 2,176 m (7,140 ft), 21 m (70 ft) lower than our lowest site.
The mean minimum is 11.4 mm (0.4 in), slightly lower than the Taos-Pefiasco average,
while the mean maximum is 58.4 mm (2.3 in), which is within the Taos-Pefiasco range.
The annual mean is 340.4 mm (13.4 in), nearly identical to the Taos-Pefiasco average.
Therefore, we feel secure in suggesting that the Pot Creek project area receives a mean
minimum of 11.5 to 19.0 mm (0.4 to 0.7 in) in December, a mean maximum of 53.0 to
58.0 mm (2.0 to 2.3 in) in August, and an annual mean of 340 to 345 mm (13.4 to 13.6
in).

This figure is quite near the low end of the mean annual precipitation range given
by Edwards et al. (1987) for the Terrestrial Ecosystem Survey (TES) units within which
our sites are located. They show the mean annual precipitation in units 119, 145, and
159 as 350 to 450 mm (13.8 to 17.8 in). Since our sites are located in the lowest parts
of the units, which typically extend far up the mountain slopes above the project area,
we would expect precipitation in the project area to fall at the low end of their range.
Cordell (1979a:89) shows that recorded variability in annual precipitation is considerable.
Between 1893 and 1960, departures of 76 mm (3 in) or more below the mean were not
uncommon, although departures never reached 101 mm (4 in) below the mean.

Temperature

Gabin and Lesperance (1977) report that the mean temperature at Taos ranges
from a monthly minimum of -3.9 degrees C (25.0 degrees F) in January to a monthly
maximum of 20.0 degrees C (68.1 degrees F) in July, with an annual mean of 8.5
degrees C (47.3 degrees F) (Table 3). Although they do not provide temperature data
for Pefiasco, we have calculated mean monthly temperatures using elevation-temperature
regression formulas computed by Carson National Forest (personal communication).
Using the formulas, we arrive at a mean minimum for Penasco of -4.9 degrees C (23.2
degrees F) in January, a mean maximum of 17.2 degrees C (63.0 degrees F) in July, and
an annual mean of 5.8 degrees C (42.5 degrees F). Using these figures to average with
Gabin and Lesperance’s temperatures for Taos, the mean minimum for the two stations
is -4.4 degrees C (24.1 degrees F), the mean maximum is 18.6 degrees C (65.5 degrees
F), and the annual mean is 7.1 degrees C (44.9 degrees F).

Using the same elevation-temperature regression formulas, we calculated mean
monthly and annual temperatures for each site and for the project area (average of all
sites). Table 4 shows that the mean minimum temperature for all sites is -4.2 degrees
C (24.5 degrees F) in January, the mean maximum is 18.6 degrees C (65.5 degrees F)
in July, and the annual mean is 6.9 degrees C (44.5 degrees F).
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Potential Evapotranspiration

Gabin and Lesperance (1977:6) calculate potential evapotranspiration (PE) using
a method that "predicts the consumptive use of water by irrigated crops--this includes
water used in transpiration and building of plant tissue, the water evaporated from
adjacent soil, and the precipitation that is intercepted by the plant." As such, PE is an
effective measure of the water needs of crop plants relative to available moisture. When
compared with precipitation, PE provides a means of determining how much of crop
water needs is provided by available precipitation and whether supplemental water is
necessary.

Table 5 shows that mean PE in Taos ranges from a minimum of 8.4 mm (0.3 in)
in January to a maximum of 165.3 mm (6.5 in) in July. The mean annual PE for Taos
is 804.1 mm (31.6 in). Comparing this figure with mean annual precipitation, 316.5 mm
(12.5 in), reveals a mean annual precipitation deficit of 518.9 mm (20.4 in). In other
words, mean annual precipitation provides only 39.3 percent of PE water needs in Taos.
Conditions are better in Pefiasco, where a higher elevation and lower temperatures result
in a lower PE rate. Higher precipitation means that in Pefiasco, the annual precipitation
deficit is lower, and annual precipitation provides 61 percent of PE water needs.
Averaging the Taos and Pefiasco figures to obtain temperature and PE rates for the lower
mountain area between the towns reveals a mean annual PE of 708.1 mm (27.8 in) and
indicates that mean annual precipitation provides only about 49 percent of PE water
needs for the area.

To check the accuracy of this figure, we calculated mean monthly and annual PE
for each site and for the project area (average of all sites). Table 5 shows that mean
minimum PE is 8.1 mm (0.3 in) in January for all sites, mean maximum PE ranges from
145.8 to 149.6 mm (5.7 to 5.8 in) in July, and mean annual PE ranges from 674.7 to
695.8 mm (26.4 to 27.3 in). Assuming mean annual precipitation is 345.4 mm (13.6 in),
mean annual precipitation deficit at the sites ranges from 329.3 to 350.4 mm (12.8 to
13.7 in). In other words, mean annual precipitation provides 49.6 to 51.2 percent of PE
needs at the sites. Taking an average of all sites to provide figures for the project area,
mean minimum PE is 8.1 mm (0.3 in) in January, mean maximum PE is 147,.8 mm (5.8
in) in July, and mean annual PE is 685.7 mm (27.1 in). Mean annual precipitation
deficit is 340.3 mm (13.5 in), and mean annual precipitation provides 50.4 percent of PE
needs for the project area. These figures are in substantial agreement with the Taos-
Pefiasco averages and demonstrate that annual precipitation is generally insufficient to
provide for the PE needs of crop plants. Consequently, dry farming is normally
unacceptable as an agricultural strategy, and farm/garden areas require supplemental
water to produce crops.
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Table 5. Mean potential evapotranspiration (PE) for each site

LA Mean Potential Evapotranspiration (mm/in} Mean Annusl Percent of PE
Number Precipitation Provided by Annusl
Deficit Precipitation
Jan. Feb. Mar Apr. May June July Aug. Sept. Oct. Nov. Dec Annual
3570 8.1 12 17.3 33.5 9.6 | 113.3 149.6 | 133.8 742 41.1 14.7 9.4 695.8 350.4 4%.6
4 7 1.3 35 4.4 5.9 53 2.9 1.6 .6 4 27.3 13.7
2742 8.1 112 17.3 33.5 89.1 112.0 | 148.8 133.3 7.6 40.9 14.7 9.4 691.9 346.7 49.9
4 7 1.3 35 4.4 5.8 5.2 2.9 1.6 6 4 271 13.5
70576 8.1 11.2 17.3 33.0 88.6 | 11L.5 148.3 132.8 73.4 40.6 14.7 9.4 688.9 343.5 50.1
3 4 g 1.3 3.5 4.4 5.8 5.2 2.9 1.6 5 4 271 13.5
TOS77 8.1 11.2 173 32.7 87.9 | 111.0 147.8 | 1323 3.1 40.4 14.5 9.4 685.7 340.3 50.4
A4 ) 1.3 3.5 4.4 5.8 5.2 2.9 1.6 K3 4 2711 13.5
7118% 8.1 10.9 17.0 320 85.8 109.2 145.8 130.5 71.9 39.6 14.5 9.4 674.7 329.3 51.2
3 4 7 1.2 34 4.3 5.7 5.1 2.8 1.5 6 4 26.4 12.8
71190 8.1 10.9 17.0 32.0 85.8 109.2 | 145.8 130.5 7.9 39.6 14.5 9.4 674.7 329.3 51.2
3 4 7 1.2 34 4.3 5.7 5.1 2.8 1.5 6 A4 26.4 12.8
Average 8.1 112 17.3 32.7 7.9 111.0 | 478 132.3 3.1 40.4 14.5 9.4 685.7 340.3 50.4
all sites 3 4 7 L3 3.5 4.4 5.8 52 2.9 L6 .6 4 27.1 13.5




Length of Growing Season

The annual growing season is usually described in terms of the number of frost-
free days, that is, days between the last occurrence of 0 degrees C (32 degrees F) in the
spring and the first occurrence in the fall. Tuan et al. (1973:79) state:

The frost-free season is a very liberal measure of the period
available for plant growth. Growth does not normally happen below 40'-
42" F, and the season with temperatures above this level is, of course,
shorter than the frost-free season.

There is a further complication, in that the temperatures upon
which the frost-free season is based are normally measured six feet above
the ground in a standard meteorological instrument shelter. Frost occurs
closer to the ground, where many crops grow, later in spring and earlier
in fall, than at the six foot level.

Thus, the actual growing season, conditioned by temperatures higher than freezing and
by proximity to the ground surface, will often be shorter than the length of the frost-free
season. Further, temperatures fall an average of 0.1 degree C (3 degrees F) for each 305
m (1,000 ft) increase in elevation, so that the frost-free season shortens with increased
elevation.

Tuan et al. (1973:87) show that Taos, the nearest weather station, has an average
140 frost-free days annually. The average last date of killing frost in the spring is May
10. However, recorded dates of last killing frost range from April 18 to June 23, a span
of 66 days (Tuan et al. 1973:88, 95). The average first date of killing frost in the fall
is about October 1, but recorded dates range from September 9 to October 29, a span of
50 days (Tuan et al. 1973:89, 95). The close of the frost-free season is slightly more
reliable than the opening, indicating that length of growing season is more strongly
conditioned by spring weather than fall weather. These dates agree with those of Maker
et al. (1974:7), who list Taos as having an average 140-day frost-free season, with
average dates of last and first killing frost on May 17 and October 4. The midpoint of
the season is between July 19 and 25, during the July-August rainy season. Cordell
(1979a:71) shows Taos with 145 frost-free days, but with considerable variability about
the mean. However, her data, which span the years from 1893 to 1930, never show a
negative departure from the mean of more than 25 days. Using her mean figure, the
frost-free season was never shorter than 120 days.

Because the Pot Creek project area is 70 to 130 m (230 to 430 ft) higher than
Taos, we would expect its frost-free season to be shorter. This is confirmed by Edwards
et al. (1987), who state that the frost-free season in the vicinity of LA 71189 and LA
71190, the highest sites, averages 120 days, and 130 days at the other sites. Hacker and
Carleton (1982) state that the soil survey unit that includes LA 71189 and LA 71190 has
110 to 135 frost-free days (midpoint, 122.5 days), while the unit that includes the other
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sites has 120 to 140 frost-free days (midpoint, 130 days). Interestingly, TES unit 84,
which follows the floodplains of Rito de la Olla, Rio Grande del Rancho, and Bear
Wallow canyon, has an average of only 80 frost-free days (Edwards et al. 1987:72). No
explanation for this phenomenon is given, but it is probably the result of cold-air
drainage and "the tendency of cold, dry, dense air to collect in the hollows" (Tuan et al.
1973:79). Tuan et al. (1973:79) include sheltered valleys as one of the topographic
situations that "introduces departures from the average conditions of a region." With
regard to short frost-free seasons, Tuan et al. (1973:80) state, "A more significant feature
is this: the shorter the average length of the frost-free season, the greater the variation
in length from year to year. This makes agriculture at higher elevations a very
hazardous enterprise."

One obvious conclusion to be drawn is that the floodplains of the rivers, which
are the best locations of agricultural activities in the project area because of precipitation
deficits and the need for supplemental water, have the shortest and most variable growing
seasons. Conversely, the alluvial fans above the floodplains, where the growing season
is longer and less variable, are less suitable agricultural locations because of the water
deficit.

Soils

Hacker and Carleton’s (1982) soil survey identified two soil associations in the
project area. The two southern sites, LA 71189 and LA 71190, are within one
association, and the remaining four sites are within the other association. Edwards et al.
(1987) recognize four TES units in the area. The sites are in three units. Since TES
units are defined by the interaction of soil, climate, and vegetation, they are not identical
to the soil associations. However, descriptions of soils in the TES units are similar to
the soil associations, and they provide complementary information.

LA 2742 and LA 3570 are within TES unit 159. Soils in the unit are described
as very gravelly, sandy loams whose residual parent material is derived from
conglomerate and sandstone. Rock fragments comprise 40 to 70 percent of the A
horizon and 5 to 65 percent of lower horizons. Bedrock occurs below 50 cm (20 in).
The soils are found on hillsides with 15 to 80 percent slopes. Mean annual soil
temperature is 9 degrees C (48.2 degrees F). Mean summer soil temperature is not
available (Edwards et al. 1987:132). Hacker and Carleton (1982:18) identify the soils
as part of the Devisadero-Rock outcrop complex and describe them as moderately deep,
gravelly loams over gravelly clay formed in colluvium and residuum of sandstone and
shale. Runoff is medium, and the erosion hazard is moderate to high. "The moderate
to high erosion hazard, the rock outcrops, and the steep slopes severely limit the use of
this map unit" (Hacker and Carleton 1982:18). Further, they note that the slope and
shallow depth to bedrock place "severe restrictions" on buildings with basements or other
subterranean excavations (Hacker and Carleton 1982:150).
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Hacker and Carleton (1982) show LA 70577 in the Devisadero-Rock outcrop
complex. Edwards et al. (1987:116) show the site in TES unit 145, whose soils are
described as fine, deep, mixed loams derived from parent material of various sources,
principally mixed alluvium and eolian sands. They occur on nearly flat, elevated plains.
Rock fragments make up 0 to 30 percent of the A and B horizons, and bedrock is deeper
than 50 cm (20 in). Mean annual soil temperature is 9 degrees C (48.2 degrees F).
Mean summer soil temperature is not available.

LA 70576 is located at the boundary of TES units 145 and 84. Soils in unit 84,
which is in the river floodplain, are deep, poorly to moderately well-drained loams
formed in mixed alluvium on valley plains. Rock fragments comprise 0 to 25 percent
of the A horizon. Bedrock is found well below 50 cm (20 in). Mean annual soil
temperature is 4 degrees C (39.2 degrees F), less than half that of the other soil units in
the area, and mean summer soil temperature is 8 degrees C (46.4 degrees F). Hacker
and Carleton (1982:16-17) show LA 70576 at the boundary of the Devisadero-Rock
outcrop complex and Cumulic Haplaquoll associations. The latter, which follows the
floodplain in this area, is described as deep, stratified, gravelly, sandy loams and clay
loams formed in mixed alluvium. Runoff and erosion hazard are slight. The seasonal
water table rises to within 50 cm (20 in) of the surface.

Hacker and Carleton (1982:16) include LA 71189 and LA 71190 in the Cumulic
Haplaquoll association. However, that description better fits the floodplain than the
alluvial fan on which the sites are located, a conclusion confirmed by their description
of the vegetation in this soil unit. Edwards et al. (1987:84) place the sites in TES unit
119, whose soils are identical to those in unit 145. Maker et al. (1974:30) specify that
the soils in these units are the only soils in the area suitable for irrigation. They "require
clearing and land leveling for irrigation. In addition, these irrigable lands are widely
distributed and occur in relatively small and irregularly shaped tracts. These factors
undoubtedly will place severe restrictions on the use of these lands for irrigation." No
description of their erosion potential is available.

Soil descriptions support our concerns regarding length of growing season in that
the floodplains, where supplemental water is immediately available, have much lower
annual and summer soil temperatures than the adjacent alluvial fans. These data suggest
that floodplain agriculture was not likely to yield consistently viable crops.

Vegetation

Vegetation in TES unit 159 around LA 2742 and LA 3570 is a forest community
of pifion (20 percent) and juniper (15 to 20 percent) with an understory of big sagebrush
(6 percent) and grasses such as blue and sideoats grama (4 to 6 percent) and New Mexico
feathergrass (6 percent). TES unit 145, near LA 70577, supports a similar community
of pifion (20 percent) and juniper (15 to 20 percent). Big sagebrush covers the wide
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plain east of the site and overall comprises 20 percent of the unit vegetation. Blue grama
(15 percent) makes up most of the remaining understory. In TES unit 119, near LA
71189 and LA 71190, pifion dominates the forest community (40 percent), followed by
big sagebrush (15 percent), juniper (5 to 10 percent), and blue grama (5 percent).
Finally, TES unit 84 in the river floodplains is dominated by a riparian community of
Kentucky bluegrass (30 percent), sedges (20 percent), and dense stands of willow. Blue
spruce, Douglas fir, narrowleaf cottonwood, and thinleaf alder are common, particularly
along Rito de la Olla and the upper portion of Rio Grande del Rancho, and can comprise
over half of the vegetation in the unit (Edwards et al. 1987:73, 85, 117, 133).
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CULTURAL ENVIRONMENT

Jeffrey L. Boyer

Because no preceramic sites were investigated during the Pot Creek project, the
following culture history of the area focuses on the Puebloan (Anasazi) and Historic
periods. The reader is referred to Cordell (1979a), Stuart and Gauthier (1981), and
Young and Lawrence (1988) for more detailed regional syntheses.

Previous Research

Archaeological research in the Rio Grande del Rancho area has a long history.
Bandelier (Lange and Riley 1966) noted the presence of several ruins in the Ranchos de
Taos area, including the pueblo at Llano Quemado that was partly excavated in 1920 by
J. A. Jeangon (LA 1892). Jeangon (1929:6) was the first to describe the large pueblo
at Pot Creek, which he called "one of the largest adobe-walled remains the writer has
seen in the Southwest.” In contrast, the Llano ruin, which Jeangon chose to study, was
apparently a much smaller pueblo, what would later be called a unit-type pueblo,
common during the Pot Creek phase (Jeangon 1929:27-28). However, since only part
of the site was excavated, its actual size remains unknown,

In 1956, Blumenschein (1956:55-56) reported that the Taos Archaeological
Association had carried out excavation at Pot Creek Pueblo in 1953. She reported
evidence of two occupations based on stratigraphic relations between structures and the
presence of both Taos/Kwahe’e and Santa Fe Black-on-white pottery.

Also in 1956, the Museum of New Mexico carried out salvage excavations at two
sites along Rio Grande del Rancho, LA 3569 and LLA 3570 (Peckham and Reed 1963:2-
4, 10). LA 3569 was a four-room jacal structure with possible associated pits. Based
on pottery frequencies, it apparently dated to the Valdez phase. LA 3570 was a circular
pithouse from the same phase (Peckham and Reed 1963:4-6, 10). The site was relocated
by Boyer (1989a), and additional investigations were conducted as part of this project.
The results are discussed below.

In 1968, Herold reported on a 1960 survey of the Rio Grande del Rancho canyon
in which he located 110 archaeological sites. He classified these sites according to types
of structures present and dated pottery groups ranging from A.D. 1000 to 1875 (Herold
1968). In the same volume, Luebben (1968) reported on the 1960 excavations at TA-32,
a pithouse site approximately 0.75 mile (1.2 km) north of Fort Burgwin on the second
terrace east of the river.
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Also in 1968, the results of Wetherington’s excavations at Pot Creek Pueblo were
published (Wetherington 1968). This seminal volume not only describes the pueblo, its
features, and artifacts, but also defines Puebloan occupational phases in the Taos Valley--
a sequence still used today--and attempts to relate what was then known of Taos
archaeology to the rest of the upper Rio Grande.

In 1969 and 1975, Vickery reported on excavations at TA-26, a small pueblo near
Pot Creek (Vickery 1969; Ottaway 1975). In 1976, Green reported on excavations at
Valdez-phase sites near Pot Creek and Ranchos de Taos (Green 1976). In the same year,
Morenon et al. (1976) discussed a noncollection survey and the utility of predictive
models in the Tres Ritos Hills. These issues were again addressed by Morenon and
Quinn (1977) after further survey.

Research in the 1980s by the staff and students of Fort Burgwin Research Center
has led to new information on the region, including lithic procurement (Newman 1983),
plant use (Baker 1983), painted ceramics (Proctor-Weiss 1983), agriculture (Woosley
1983), and settlement (Woosley 1986; Kriebel 1983), as well as a preliminary synthesis
(Woosley 1980a, 1986). Unfortunately, most of this material is in the form of individual
papers, and a unified collection and synthesis of the material awaits further work.
Crown (1987, 1990, 1991; Crown and Kohler 1990) has begun to summarize data from
the Fort Burgwin excavations.

In 1985, Kit Carson Memorial Foundation conducted a survey of the highway
right-of-way from Ranchos de Taos to Fort Burgwin for a setsmic mapping project
(Boyer 1985b). The survey recorded four sites, one of which, LA 51673, was tested
during the survey and testing phase of this project (Boyer 1989a). The others were
avoided.

Finally, in 1985, Boyer searched the files of the Fort Burgwin Research Center
for site locations in the area. The region, including the Ranchos de Taos-Talpa-Llano
Quemado area, has been intensively surveyed by the staff and students of the center.
However, site files and maps for the Rio Grande de Ranchos Valley have been removed
from the center, and only sites on Fort Burgwin property and those located by Herold
(1968) are on currently accessible maps.

Puebloan Peri A.D. 1100-1600

Most discussions of the Puebloan period in the Taos region stress the scarcity of
Basketmaker and early Puebloan sites (Wetherington 1968; Cordell 1979a, 1984).
Remains from Basketmaker and early Puebloan periods (Basketmaker II and III and
Pueblo I in the Pecos classification; late Preceramic and early Developmental in Wendorf
and Reed’s [1955] classification) are identified by isolated projectile points on sites with
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later components (e.g., Rudecoff 1982; Boyer 1984). While Woosley (1980a, 1986)
discusses the Developmental period in Taos prehistory, no sites have been
chronometrically dated to the first half of the period (A.D. 600-900). Rudecoff
(1982:55) states that "evidence of Basketmaker II occupation . . . is indicated at six of
the seven testing project sites” along the Taos-Black Lake transmission line corridor.
She also states,

Assuming the projectile point identifications and temporal assignments are
correct, the Taos-Black Lake testing program sites were primarily the
scene of Basketmaker IT occupation. Only Basketmaker 1I occupations are
evidenced at the Moreno Valley sites and the Taos Plateau site. Later
Anasazi occupation appears to be restricted to the Taos Canyon sites,
although Basketmaker occupation is also evidenced at these locations.
(Rudecoff 1982:47)

That is, of the six sites, Basketmaker II projectile points were the only temporally
diagnostic artifacts at three, while the other three included later (post-A.D. 900) Anasazi
points, and two had both prehistoric and historic sherds. Rudecoff interprets this to show
multiple components but does not consider the possibility of artifact curation or reuse.
Except for the projectile points, there is no direct evidence of Basketmaker components,
and none of the sites revealed evidence of component superimposition. No structural
remains were discovered. Rudecoff (1982:4) asserts that her sites refute the notion that
the area was not occupied by Anasazi before the Valdez-phase (A.D. 1100 to about 1225)
pithouse sites. 1In fact, her sites show that, if they were occupied by Basketmaker
Anasazi, the occupants pursued a mobile, hunting-gathering lifestyle that, except for their
projectile points, would be difficult to distinguish from that of Archaic hunter-gatherers.
However, the presence of "Basketmaker" projectile points is not adequate to prove that
Basketmaker Anasazi as identified near Albuquerque, the Four Corners region, and the
Cimarron area inhabited the Taos Valley. It also does not support an indigenous cultural
development from Archaic hunter-gatherers through Basketmaker into Puebloan Anasazi
(Rudecoff 1982:55), nor does it explain a 250- to 300-year hiatus between the end of the
Basketmaker II period and the beginning of the Puebloan Anasazi occupation.

The earliest Puebloan period securely identified in the Taos area is called the
Valdez phase. This phase is commonly dated to A.D. 1000-1200 by the presence of
Taos/Kwahe’e Black-on-white, which has been dendrochronologically cross-dated to
A.D. 900-1200 (Wetherington 1968; Green 1976). However, because only three Valdez-
phase sites have yielded tree-ring or archaeomagnetic dates before A.D. 1100 (Crown
1990), and radiocarbon dates do not consistently agree with tree-ring and
archaeomagnetic dates (this report), the phase probably dates between A.D. 1100 and
about 1225. Sites from this phase commonly consist of deep pithouses with associated
surface work areas and/or surface rooms of jacal or adobe construction (Green 1976;
Cordell 1979a:36; Woosley 1980a:8). The largest pithouse "village," LA 9201, consists
of only five scattered pithouses near the Rio Hondo (Loose 1974). Most sites contain one

45



or two pithouses. In the southern Taos area, pithouses tend to be round (Luebben 1968;
Green 1976; Woosley 1980a), while those in the Arroyo Seco-Arroyo Hondo area, to the
north, are usually square or rectangular (Blumenschein 1956, 1958, 1963; Wolfman et
al. 1965; Loose 1974). Greiser et al. (1990b:25-26, 48-49) suggest a possible correlation
between this pattern and Taos Pueblo traditions that tell of different groups of people
inhabiting the northern and southern parts of the valley prior to aggregation that resulted
in the formation of Taos Pueblo. Associated ceramic types include a plain, incised, or
neck-banded gray or brown ware known as Taos Gray and a mineral-painted type known
locally as Taos Black-on-white. Distinctions between this type and the contemporaneous
and more widespread Kwahe’e Black-on-white are minimal and perhaps meaningless
(Lent 1991). We have chosen to call the mineral-painted type Taos (see Ceramic
Analysis). A detailed examination of Valdez-phase dating, architecture, and site structure
is presented in Occupying the Taos Frontier: The Valdez Phase and Valdez-Phase Sites.

The Pot Creek phase is usually dated to A.D. 1200-1250 by the presence of Santa
Fe Black-on-white sherds and vessels. Crown (1990) suggests dates between A.D. 1225
and 1260 or 1270 based on tree-ring dates from Pot Creek Pueblo. This phase was
apparently characterized by population aggregation in numerous small "unit pueblos.”
Examples have been recorded in the Taos, Arroyo Seco-Arroyo Hondo, Arroyo Miranda,
Ranchos de Taos-Llano Quemado-Talpa, and Pot Creek-Rio Grande del Rancho areas,
although only two such sites, LA 1892 and TA-26, have been excavated (Jeangon 1929;
Vickery 1969; Ottaway 1975). In this phase, kivas are first present at some sites
(Vickery 1969; Wetherington 1968), although Crown (1990) suggests that kivas may
have been present at some Valdez-phase sites. Taos/Kwahe’e Black-on-white remained
a part of the ceramic assemblage, while incised and neck-banded Taos Gray was largely
replaced by a corrugated variety.

The Talpa phase is usually dated to A.D. 1250-1350 by the presence of Talpa
Black-on-white, apparently a local coarse sand-tempered variety of Santa Fe Black-on-
white. Crown (1990) suggests beginning dates of A.D. 1260 or 1270 for the phase.
During this phase, population aggregation continued, apparently at the expense of the
earlier small pueblos. The phase is known only from excavations at Pot Creek Pueblo,
a large pueblo first occupied in the Pot Creek phase that grew to perhaps 300 ground-
floor rooms during the Talpa phase. Crown (1991:310) describes the growth of Pot
Creek Pueblo as growth

by accretion, with no clear ground plan except for the existence of
spatially separate room blocks of contiguous adobe rooms surrounding an
open plaza area. Each room block developed into a series of structures
1-3 rooms deep, generally enclosing a central courtyard, with an opening
to the east and/or south. Up to the 1300s, the isolated mounds surrounded
a large outdoor activity area with an opening to the south and east. The
eastern entry effectively was blocked by the construction of unit 4 in the
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first decades of the 1300s, creating an essentially enclosed plaza area
surrounded by room blocks.

The trend of population aggregation and site growth may have set the stage for the
establishment of the large pueblos at Cornfield Taos and Old Picuris. The end of the
phase is established by the abandonment of Pot Creek Pueblo, which Wetherington
(1968) assumes to have occurred before A.D. 1350 because neither Biscuit nor glaze-
painted ceramics are present at the site. Based on tree-ring data, Crown (1990:71;
1991:305) places the end dates at the site near the 1320s, although she states, "Given the
use life [of rooms] of 19 years and an absence of any cutting dates at the site past A.D.
1319, it is unlikely that Pot Creck Pueblo was occupied  beyond 1340" (Crown
1991:305).

The final phase in the prehistoric Puebloan period is unnamed but roughly
corresponds to Dick’s (1965) Vadito phase, dated from A.D. 1375 to 1500 from
excavations at Old Picuris. These years are similar to those given by Ellis and Brody
(1964) for the occupation of Cornfield Taos. Several other sites in the Taos area
apparently date to this phase on the basis of polychrome and glazed ceramics. Like those
of the preceding phase, the sites are generally large, although some smaller sites are
known. A site near Llano Quemado (LA 1892) may be ancestral to one kiva group at
Taos Pueblo, while the very large El Pueblito site (LA 12741) in Arroyo Hondo is
considered ancestral by another kiva, as is Pot Creek Pueblo. Cornfield Taos is
evidently directly ancestral to Taos Pueblo. On the basis of ceramics, Ellis and Brody
(1964) contend that Cornfield Taos was first occupied about A.D. 1300 or 1350 and
abandoned about A.D. 1450, when Taos Pueblo was occupied. Greiser et al. (1990b:51-
53) disagree. Citing Taos oral tradition and descriptions of the village as first seen by
the Spaniards, particularly the Castafieda chronicle of the Coronado expedition (Winship
1990:137), they side with Bandelier (1890), Miller (1898), Harrington (1906), and Hodge
(1912) in suggesting that Cornfield Taos was occupied until the time of the entradas in
the late 1500s. They do not suggest a date when the Indians moved from Cornfield to
Taos and admit that "unless more data could be collected from Cornfield Taos and the
modern pueblo, the issue of residency at the time of contact will remain unsolved"
(Greiser et al. 1990b:53). Taos Pueblo is, of course, still occupied (Boyer 1986b;
Greiser et al. 1990b).

Historic Period (A.D. 1500-present)

The presence of historic Plains Indian groups in the Taos area is recorded in early
historic Spanish documents and the archaeological record. Spielmann’s (1983) research
indicates that economic interactions between Plains and Pueblo Indians were relatively
minor before the late A.D. 1400s but increased considerably after that time.
Archaeologically, this is reflected in a relative scarcity of materials indicating Puebloan
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use of Plains resources at Pot Creek Pueblo (Wetherington 1968:63-65; Girard 1986:11).
Chemical analyses of bison bones from the site may demonstrate that they were not
obtained from the plains east of the mountains and may have come from the Taos Valley
(John Speth, personal communication). Certainly, by the time of Spanish contact in
1540, the Indians of Taos Pueblo had established relations with Apaches, Kiowas, Utes,
and other groups, facilitated by annual trade fairs at the pueblo. Girard (1986:11) notes
that "Apachean groups from the Plains (Querechos, Vaqueros) regularly visited Taos
Pueblo at the time of initial Spanish contact and there is some indication that some
Apachean groups (Quinia Apaches, Apaches del Acho may have resided permanently in
the Taos area during the seventeenth century."”

In the 1620s, a band of "Apaches de Quinia," apparently led by a man named
Quinia, had rancherias near Taos and to the west (Girard 1988:14). Gunnerson and
Gunnerson (1988:3) identify the Quinia Apaches as ancestors of the Jicarillas.
Knowledge of the relationships between the Apaches and the Taos is not detailed, but by
1640, the Taos were comfortable enough with their neighbors to move to the El
Cuartelejo Apache settlements in western Kansas. They returned in 1662, and J.
Gunnerson (1974:90; cited by Girard [1988]) suggests that the 22 years spent in Kansas
provided influences that resulted in the semisedentary lifestyle of the eastern Apaches,
reported after that time.

Although Pueblo-Apache relations apparently suffered from the Hispanic presence
in New Mexico in the late 1600s, El Cuartelejo was again visited by Puebloans, this time
from Picuris, in 1696. In an aborted attempt to secure their return, Governor de Vargas
observed Apaches living on Rio Colorado (Red River), north of Taos, probably in the
vicinity of the modern village of Questa (Gunnerson and Gunnerson 1988:4). When Juan
de Ulibarri set out for Kansas in 1706 to bring back the Picuris, he encountered Apaches
living on the eastern side of the mountains in semisedentary communities and farming
maize, beans, and pumpkins. These and other eastern Apaches were the victims of Ute
and Comanche raids, a trend that continued for several decades (Girard 1988:15-16).
Finally, "Comanche attacks drove the Jicarilla Apaches westward from the Cimarron area
in the Sangre de Cristo Mountains in the 1720’s. Some Jicarillas settled in the mountain
valleys between Taos and Picuris" (Girard 1988:11). This resettlement was encouraged
by Fray Mirabel, Franciscan missionary to Taos Pueblo, who was also given permission
to serve the Apaches. Gunnerson and Gunnerson (1988:6) contend that the focus of
resettlement was the Las Trampas area, now known as Ranchos de Taos, where a
mission was established for the Apaches in 1727 or 1733. However, Girard (1988:18)
notes that the actual location of this mission, which has sometimes been identified with
the church of San Francisco de Asfs in Ranchos de Taos, is not clearly revealed in the
documents. The mission may have been on Rio Colorado, north of Taos, where Apaches
had been living for some time (Hackett 1937:403). Bishop Tamardn, in the report of his
1760 visitacién to the churches in New Spain, observed "encampments of peaceful infidel
Apache Indians" near the mouth of Arroyo Miranda, south of Rio de las Trampas (Rio
Grande del Rancho) (Adams 1954:215-217). They were gathered there to avail
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themselves of Spanish protection from the Comanches. Girard (1988:19-20) considers
it important that Fray Dominguez’s 1776 report described Spanish settlement in the Las
Trampas Valley but did not mention the presence of Apaches. On the other hand, the
Taos Indians continued to maintain a hold on the valley. In 1715, the Taos were
consulted about the Cristobal de la Serna grant and stated that they were farming in the
valley but would harvest their crops and not farm there again (Martinez 1968:5). In
1760, Bishop Tamerén noted the ranch of a wealthy Taos Indian in the valley near the
Apache settlements, and in the 1780s, the villagers of San Francisco de las Trampas were
allowed to farm the wide floodplain by its rightful owners, the Taos Indians (Girard
1988:20). Wroth (1979:16) notes that oral tradition in Ranchos de Taos ascribes
community origin to Taos Indians who returned to the pueblo or joined the Hispanic
community. Plains Indian influence, probably Apache, is also noted.

In 1799, the Jicarilla Apaches were specializing in agriculture and tanning hides
in the valleys between Taos and Picuris (Girard 1988:21-22). The Apaches may have
largely left the open Taos Valley for more hidden locations in the Tres Ritos Hills. In
part, this may have been due to the 1787 peace treaty between the Spaniards and the
Comanches, which deprived the Jicarillas of their former ally against the Comanches.

By the American occupation in 1846, the Jicarillas had established a homeland
range in and along the eastern slopes of the Sangre de Cristos from San Miguel on the
Pecos to Taos (Gunnerson and Gunnerson 1988:7-8). In 1852, after quelling the 1847
insurrection, which began in Taos, American troops quartered in Taos moved to a new
post, Cantonment Burgwin. The cantonment was on the wagon road from Picuris to
Taos at the junction of Rito de 1a Olla and Rio Grande del Rancho. Its primary function
was to keep the road, which led to Santa Fe and Fort Union, open and free from Indian
attack and to act as a deterrent to Indian hostilities in the valley (Murphy 1973). Its
location, then, reflects Apache settlement in the mountains south of Taos. In spite of
many skirmishes and a major battle with soldiers in 1854, Jicarilla Apaches remained in
the Taos area until at least 1880, when a reservation was established west of Tierra
Amarilla (Gunnerson and Gunnerson 1988:9).

Girard (1988) describes investigations at 17 sites thought to represent the Jicarilla
occupation of the Rio Grande del Rancho drainage. The sites are clustered in five
"areas" from the mouths of the Rio Chiquito and Rio Grande del Rancho canyons to the
mouth of the Rito de la Olla canyon. They are characteristically identified by micaceous
pottery made by the Apaches, but ground and chipped stone artifacts and Euroamerican
items are usually present as well. The results of Girard’s investigations (personal
communication), intended to clarify the nature of the Apachean occupation of the region,
have been inconclusive. Micaceous vessels were also made at Picuris and Taos pueblos
(and still are) and perhaps by Hispanic villagers. Further, they were widely traded and
used by each of these groups. Therefore, their presence on a site indicates only a
historic occupation, and it remains difficult to identify a site as Apachean. The problem
is compounded by the fact that, of the 17 sites, only two had definable features. One site
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had a small, shallow roasting pit, while the other contained remains of a pole and brush
shelter and a sandstone chimney over a hearth. Girard (1988:131) suggests that several
structures were present or planned at the site, but it was occupied for only a short time.
Although archacomagnetic and tree-ring dates indicate that the site was used in the
1860s, when Jicarilla Apaches occupied the region, Girard (1988:131) is not able on the
basis of the artifacts, structural remains, or site structure to definitely identify the site as
Apachean. If a site with this kind of data potential cannot be positively identified as
Apachean, it is not surprising that micaceous sherd scatters are difficult to categorize by
cultural origin. This issue is discussed in more detail in the description of LA 70576.

Cordell (1979a:121-129) suggests four important research questions for the
historic period: the development of Hispanic settlement, the use of the region for
subsistence and commercial pastoralism, the introduction and development of logging and
logging railroads, and late nineteenth- and early twentieth-century mining activities.
Mining was apparently not a significant activity in the Tres Ritos Hills (Schilling 1960),
although several small coal mines in the Rio Fernando and Rio Pueblo de Picuris canyons
supplied coal for blacksmiths and home fuel into the 1900s (Boyer 1989b, 1991a).

First seen by the Spaniards in 1540, the pueblo of Taos became the location of
a Franciscan mission in the early 1600s, and a community of Spanish settlers began to
grow in the valley. The settlers first lived just outside the pueblo walls for security but
soon moved out into the valley (Jenkins 1966). Small agricultural villages grew up along
many river valleys in northern New Mexico, and missions were established at most
pueblos. The increasing presence of Spanish culture in northern New Mexico produced
dramatic changes in the region’s cultural and economic fabric (Cordell 1979a:103;
Cordell 1979b:150-151). The Spaniards brought to the area a different religion, social
organization, and economy, including domestic animals and new plant foods. Their
arrival would also create drastic changes in the lives of the native inhabitants.

Although Bunting (1964:3) stated that "all through the Colonial and Mexican
periods, settlers were grouped closely in villages," other historians are adamant in
denying the historical importance of the plaza community, insisting that the normal
pattern of Hispanic settlement was one of dispersion. Snow (1979:46) points out that this
pattern began at the first settlement at San Gabriel: "Except for Santa Fe . . . the 17th
century rural landscape lacked villages; community organization existed, if at all, only
in a very limited fashion" (see also Simmons 1969).

Snow contends (1979:47) that after the Spanish reconquest of the 1690s,

the major thrust of 18th century settlement was toward the limits of
effective military and administrative control and toward unoccupied
agricultural lands, primarily in the narrow tributaries of the Rio Grande
and the Chama River.

Ranchos proliferated as individuals applied for and received
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minuscule mercedes for themselves, their relatives and friends in more and
more marginal locations along such tributaries.

Simmons (1969) cites two reasons for this situation: a decrease in the Indian population,
resulting in a reduced labor force, and an increase in Hispanic immigration, resulting in
population growth.

However, by the last half of the eighteenth century, the largely rural population
increasingly left their isolated ranches and congregated in small fortified plazas (Simmons
1969). The impetus for this significant settlement change was a period of intense
hostility on the part of mobile Indian groups such as Apaches, Navajos, Utes, and
particularly Comanches. In 1772, Governor Mendinueta recommended to the viceroy
that the scattered settlers be made to form plaza communities. Four years later, Antonio
de Bonilla described the New Mexican settlements as scattered and unable to defend
themselves. Finally, in 1778, a council held in Chihuahua recommended swift action to
unify the New Mexican population. As a result, Comandante Teodoro de Croix ordered
Governor de Anza to "regularize” settlements by making the populace live in compact
units. Although Simmons (1969) contends that by 1780, considerable progress had been
made toward that end, in 1782, Father Morfi complained that the settlers still preferred
dispersed settlement, a preference that he blamed on their moral depravity (Simmons
1977). Nonetheless, by 1830, Josiah Gregg found that the New Mexicans commonly
lived in fortified houses or villages resembling Moorish castles, "whether from motive
of pride or fear of savages" (Gregg 1954:144). Thus, Snow (1979:50) argues: "Rural
Hispano villages in New Mexico are a product, for the most part, of the last quarter of
the 18th century and of the 19th century. If we examine destructive pressures since
1848, we are looking at village or community structures which, in most cases, were less
than 75 years in existence prior to that date--a space of only two generations or so."

A dispersed settlement pattern is characteristic of the furthest reaches of frontier
expansion.  Casagrande et al. (1964:311-315) discuss characteristic features of
colonization settlement in what they call a "colonization gradient." This gradient consists
of five kinds of settlement that have both temporal and spatial aspects. The differences
between these types and levels of settlement have to do with the strength of their direct
ties to the core area from which colonization emanates and their levels of internal
integration. Casagrande et al. (1964:314) state, "There are many zones within an area
of colonization characterized by the presence of scattered houses. This feature we have
termed dispersed settlement. Although formally these individual households may be
included in a larger corporate entity such as a municipality, they are but loosely
integrated within it,"

Taking a synchronic view, these levels of settlement on the frontier may
characterize communities at a particular point in time. Thus, we can compare
Casagrande’s lower levels of settlement with Snow’s (1979:46) statement that "the 17th
century rural landscape lacked villages; community organization existed, if at all, only
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in a very limited fashion," a situation he believes continued into the late 1700s. Taking
both of these into account, we can conclude that Spanish colonial settlement in north-
central New Mexico reflected the far reaches of frontier expansion. As Casagrande et
al. (1964:314-315) state, "As one proceeds away from the metropolitan area toward the
frontier, settlements diverge more and more from those of the settled area.” This is seen
in the 1779 Miera y Pacheco map of the Interior Province of New Mexico (Adams and
Chédvez 1956:2-4), in which the Alcaldia de la Villa de Santa Cruz de la Cafiada
consisted of the villa, several pueblos de los indios cristianos, and numerous small
communities characterized by poblaciones dispersas de los espafioles. In the Alcaldia
de Taos, Miera y Pacheco noted only the location of Taos Pueblo and a community of
dispersed espafioles along Rio de las Trampas, now known as Rio Grande del Rancho.
In northern Spanish colonial New Mexico, then, we can postulate that Santa Fe, as
territorial capital, was a frontier town; Santa Cruz de la Cafiada served was a nucleated
settlement; the mission communities were seminucleated settlements; and until the late
1700s, there were many dispersed settlements such as that on Rio de las Trampas. This
situation changed in the late 1700s and early 1800s as seminucleated settlements began
to grow in the province in response to the change to a plaza-centered settlement pattern.

These patterns can be seen in the Rio de las Trampas/Rio Grande del Rancho
valley, where Wroth (1979) has documented settlement on the Durdn y Chdvez and
Cristobal de la Serna grant, stretching from the Taos Pueblo league to the Picuris Range.
The Durdn y Chédvez grant was given to Don Fernando Durén y Chdvez before the
Pueblo Revolt in 1680. Durdn y Chdvez survived the revolt but did not reoccupy the
grant and, in 1715, the grant was reassigned to Cristobal de la Serna (Martinez 1968:3-
5). Serna may never have actually lived on the grant, and in 1724 his heirs sold it to
Diego Romero, known locally as El Coyote (Wroth 1979:16). Romero apparently lived
on Rio Fernando at the northern end of the grant, and his son, Francisco Xavier, El
Talache (the pickaxe) homesteaded Rio de las Trampas. How his presence affected the
Jicarilla Apaches living in the area is not known. Wroth (1979:16) notes that by 1765
a community known as San Francisco de la Trampas was established on Rio de las
Trampas. However, the settlement pattern was one of scattered ranches spread along
waterways close to arable lands. When Bishop Tamar6n crossed Rio de las Trampas in
1760, he noted the presence of several acequias, apparently watering the lands of these
ranches. Following the Comanche raid on the Villalpando hacienda in 1760 and other
attacks, including a 1770 Comanche raid on a plaza, perhaps in the El Prado area, the
settlers temporarily abandoned their homes and lands, and by 1776, all Hispanic settlers
in the Taos Valley were living at Taos Pueblo (Adams 1954; Adams and Chévez 1956;
Jenkins 1966). However, Fray Dominguez noted that the settlers were building a plaza
"in the caflada where their farms are," probably referring to Rio de las Trampas (Adams
and Chdvez 1956:113). The plaza may have been completed around 1779 (Wroth
1979:17-18), although it is not present on the Miera y Pacheco map.

The case of San Francisco de las Trampas points out the temporal aspect of the
colonization gradient. As Casagrande et al. (1964:314) point out,
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These several types of settlements may be seen as graded stages in a
developmental process by which the area of colonization may achieve a
higher level of socio-cultural integration. . . . The stages in this process,
as we have labeled them, are then: dispersed settlement, semi-nucleated
settlement, nucleated settlement, frontier town, and possibly eventually,
entrepot.  But while these are recognizable stages in a general
developmental process, not every individual settlement goes through all
of them.

At San Francisco de las Trampas, the community changed from a scatter of
ranchos along Rio de las Trampas before the severe Comanche raids of the 1760s and
1770s to a plaza-centered community in the 1780s and later. This community was the
origin and center of settlement in the Talpa, Llano Quemado, and Cordillera area. Even
today, however, the structure of this community, now know as Ranchos de Taos, is
informal and centers around the church, the school, the acequias, and the community’s
involvement in regional political issues. Thus, the community never moved past the level
of a seminucleated settlement,

Wroth (1979:18) contends that this was the beginning of the small plazas in the
Taos Valley. He argues that Hispanic population growth and the decreased Comanche
threat after de Anza’s 1786 treaty with Cuerno Verde encouraged a return to a dispersed
settlement pattern. Unlike the former pattern, however, nineteenth-century dispersed
settlement was plaza-centered. Farms and ranches were scattered around small plazas
that gave the settlers a community focus and identity. Thus, while the 1779 Miera y
Pacheco map shows Hispanic settlement focused at Taos Pueblo and along Rio de las
Trampas, in the course of only 17 years, settlement shifted to plaza-centered
communities: a 1796 census of the valley lists six plazas with a combined population of
779.

There is no record of formal settlement in the Talpa area before the early 1800s.
The community is not listed in the 1796 census. However, its location at the mouth of
Rio Chiquito, an important tributary of Rio Grande de Ranchos and the source of several
acequias, suggests that the area should have seen early settlement as population outgrew
the confines of the plaza at San Francisco de las Trampas. According to Baxter
(1990:100-120), settlement and irrigation agriculture in the Serna grant has a complex
history. It is clear, however, that settlers were present on the eastern side of the grant
in the Talpa area after about 1795. Water and land requests and disputes suggest that
until the 1820s, settlement in the Rio Chiquito area consisted of scattered farms and
ranches.

In 1823, Manuel Lucero, a wealthy landowner and perhaps son of Bernardo
Lucero, who was given a large tract of land crossing Rio de las Trampas and Rio
Chiquito in 1795, donated a plot of land to 20 settlers. They were to build a plaza on
the land, which was 105 varas on a side and situated "between the public road (‘camino
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real’) and the Rio Chiquito" (Wroth 1979:24; Baxter 1990:106). This is the location of
the now largely abandoned Talpa plaza. By 1827, the settlers of the plaza and "its
respective ranches" numbered "a little more than 30 heads of families" (Wroth 1979:24).
That same year, Don Bernardo Lujan petitioned Don Antonio Jos€ Martinez, the parish
priest in Taos, asking that the community be allowed to recognize as its patroness
Nuestra Sefiora de San Juan de los Lagos. In the petition, Lujan identified himself as
a "citizen of the department of Rio Chiquito, Barrio of San Francisco de las Trampas"
(Wroth 1979:76). The chapel was built the following year. Wroth (1979:24) states that
the chapel was built in the center of the plaza. However, this contradicts information
from local residents, who said the plaza was north of the chapel. This situation would
not be unusual since the plaza predated the chapel: an obvious example is Nuestra Sefiora
de Guadalupe in Taos.

Although identified with Nuestra Sefiora de San Juan, the community continued
to be called Rio Chiquito well into the 1900s. The name Talpa, officially bestowed on
the post office in 1904 (Dike 1958-59), came from a family chapel dedicated to Nuestra
Sefiora de Talpa, named for the famous shrine in Talpa, Jalisco, Mexico (Wroth
1979:26-27, 45).

The Pot Creek project area is located within the Rancho del Rio Grande grant,
which was given to 11 petitioners, mostly descendants of Diego Romero, in 1795
(Martinez 1968:6-7). The grant, which consists almost entirely of mountains and narrow
river valleys, was apparently intended to protect the sources of irrigation water from Rio
Grande del Rancho and Rio Chiquito from being usurped by settlers (Bowden 1969:985-
986). It was primarily used for grazing, hunting, and wood cutting by the residents of
the adjacent Serna grant (Bowden 1969:986). There is no record of Hispanic settlement
on the Rancho del Rio Grande grant. Wroth (1979:26) suggests that this was because
water resources within the grant were considered inadequate for cultivation. Perhaps
more important, the grant was never intended for settlement, but to protect the interests
of the downstream residents. A third and probably equally important reason may have
been that the grant lands were occupied by Jicarilla Apaches.

In 1827, Nicolas Sandoval, angered because a grant request for lands north of
Taos was denied, registered a parcel of farmland on "vacant public land having no owner
in the part and place of the Rio Grande" (Wroth 1979:25; Bowden 1969:987). Bowden
(1969:987) does not identify the location of this tract but suggests that it was near the
confluence of Rio Chiquito and Rio Grande del Rancho. This seems unlikely because
the community of Rio Chiquito (Talpa) already included a plaza and surrounding ranches
(Wroth 1979:24). Wroth (1979:25) identifies the tract as the junction of Rito de la Olla
and Rio Grande del Rancho, the location of Pot Creek Pueblo and, later, of Cantonment
Burgwin., Whether Sandoval did not know of the 1795 grant or assumed it was invalid
because it was never settled is not known. The latter seems more likely, since by the
time Sandoval and 10 other petitioners officially requested the land in the form of a grant
in 1837, he was living in Rio Chiquito. He must have at least known of if not
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participated in grazing, hunting, and wood cutting on the grant. He must also have
known the true origin of the grant since he assured Governor Pérez in the grant petition,

We are not asking for even the smallest portion of the waters for irrigation
of our fields, we satisfying ourselves with a few springs of water found
at the top of the mountain, and which not running to any collection of
water are only absorbed in the mountain. We obligate ourselves by force
of our labor to take these waters out of insalubrity and put them in use for
the irrigation of our lands. (Wroth 1979:75)

A committee appointed by the ayuntamiento of Taos recommended that the
request be denied on three grounds. First, the land in question was already in use as
pasturage by the 300 families of the Serna grant. Further, the small springs referred to
in the petition were judged too small to supply adequate irrigation water, and the
petitioners would be forced to appropriate water from the rivers that was already fully
assigned to the landowners below. Finally, the committee pointed out that the land in
question had already been granted in 1795 and that a new grant would be illegal.
Sandoval’s request was denied, ending the only official attempt to settle on the Rancho
del Rio Grande grant (Bowden 1969:988-989; Wroth 1979:26).

Archaeological remains apparently associated with pastoral activities have been
recorded on the "floor" of the Taos plateau, in the mountains west of the valley between
Tres Piedras and Tierra Amarilla, and in the Tres Ritos Hills. On the plateau floor,
sheep camps tend to be scatters of artifacts, primarily steel food and tobacco cans,
occasionally with small clearings in the brush or rock structures that may have been pens
(Boyer 1983; 1984; 1985a; 1988). Since the herders used wagons or tents, habitation
structures are not known. Warm-weather camps in the mountains are marked by the
presence of carved aspen trees near large meadows. The carvings usually consist of
Hispanic names, place names, and dates in the warm months (May through September)
of the 1900s through the 1930s. Reoccurrence of names with dates indicates the
continued use of areas, and the distribution of names indicates a degree of territoriality
in pastoral land use (Boyer 1987). During the early 1900s, the Bond-McCarthy
Company secured grazing rights on the Rancho del Rio Grande grant and set up
allotments for its partidarios, shepherds who worked for the company for a share of the
lamp crop. Jack Boyer (personal communication) states that in the 1920s and 1930s, the
company hired a bear hunter named McMullen to kill grizzly bears that harassed the
partidarios and keep down the black bear population. McMullen’s home was a cabin at
the mouth of Rito de la Olla, where the townsite of Pot Creek would later be, but he
apparently had other cabins in the surrounding mountains.

"Anglos" (that is, non-Hispanic or non-Indian people of European descent) began
moving into the area in the early 1800s, and Taos became a central location for a group
of independent mountain men and trappers known as the Taos Trappers (Weber 1968).
Because of the trappers, Taos was also an important center for merchants and traders and

55



an important port for Santa Fe Trail merchandise.

One important Anglo site from this period in the Rio Grande del Rancho Valley
is St. Vrain’s Mill--a mill, distillery, and trading post owned by the firm of Roland and
Workman in the 1830s, Before leaving for California, Roland and Workman were major
competitors of Simeon Turley in the production of wheat flour and wheat whiskey ("Taos
Lightning"). The mill was used by Ceran St. Vrain, a partner of the Bent brothers, from
1849 to 1864, when the structure burned and St. Vrain built his famous mill at Mora.
Archaeological evidence suggests that the mill was rebuilt after 1864 and used until about
1903, when it was again abandoned (Newman et al. n.d.).

Another significant site in the valley is Cantonment Burgwin. Established in 1852
by Col. E. V. Sumner, the post was named for Capt. John H. Burgwin, who was killed
at Taos Pueblo in the 1847 revolt. The location of Cantonment Burgwin, near the
confluence of the Rito de la Olla and Rio Grande del Rancho, was chosen by Sumner for
several reasons. First, it was on the Picuris-Taos wagon road, the main road connecting
Santa Fe, the territorial capital, and Fort Union, the regional military center, with Taos
and Colorado (Wheeler 1881:Atlas Sheet No. 69D). An 1853 map of the post shows the
road on the west side of the post between the buildings and Rio Grande del Rancho
(Murphy 1973:23). Second, it was only 8 km (5 mi) to the nearest saloon, in Ranchos
de Taos (Murphy 1973:7). Third, the area was well-watered, and pasture was abundant.
Constructed of vertical logs, the main compound enclosed two plazuelas separated by a
row of rooms and connected by a single passageway. Outbuildings housed the hospital
(Woosley 1980b), the officers’ quarters, the guard house, and the laundresses’ rooms
(Murphy 1973:9),

Although the soldiers of Cantonment Burgwin were involved in several minor
campaigns against hostile Utes and Apaches (Murphy 1973:10, 12-13), their most
noteworthy battle took place in March 1854 at a place called Cieneguilla. Murphy
(1973) incorrectly places the battle site along Cieneguilla Creek, in the Moreno Valley,
east of the post. The battlefield was actually in Cieneguilla Canyon, on the west side of
the Picuris Mountains, near present-day Pilar (Jack K. Boyer research files; Jack Boyer
n.d.; Frazer 1980). There, 60 soldiers rode into an Apache rancherfa. In the ensuing
battle, 22 soldiers were killed and 23 wounded, and 45 horses were lost. The Apaches
moved west to the mountains near Qjo Caliente. A campaign to punish the Indians was
unsuccessful (Jack Boyer n.d.; Frazer 1980; Murphy 1973), as were others that followed.
The remaining years at Cantonment Burgwin were characterized by drunkenness,
dissension, and desertion. Costs of maintaining the post climbed with every year, and
in 1856, only four years after its establishment, the post was in sore need of repair. By
1859, the buildings were considered too dangerous for occupation, and Cantonment
Burgwin was officially closed in 1860. Wheeler (1881:326) referred to the post as "Old
Camp Burgwin."

Directly across NM 518 from Fort Burgwin, as the site is now known, is the site
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of Pot Creck. Now on property owned by Southern Methodist University, the small
town is completely abandoned, but it was once a thriving community of houses and
sawmills. The community grew as a result of commercial logging in the nearby
mountains encouraged by Ralph Rounds, a Kansas lumberman who acquired the Rancho
del Rio Grande grant from the Santa Barbara Tie and Pole Company. This subsidiary
of the Santa Fe Railroad had moved onto the grant from the Pefiasco-Tres Ritos area,
where it was cutting trees for railroad ties (Gjevre 1984:44-46). In the 1950s, Rounds
traded most of the grant to Carson National Forest, except for a small parcel including
Pot Creek Pueblo and Cantonment Burgwin, which was given to Southern Methodist
University.
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RESEARCH DESIGN: STUDYING THE TAOS FRONTIER

Jeffrey L. Boyer

This chapter is revised from the Pot Creek data recovery plan (Boyer 1989a).
The reader can refer to the plan for arguments linking the research design to the specific
sites.

Previous Models of Land Use in the Taos Area

Three major arguments or "models" of prehistoric land use have been used to
characterize the Anasazi occupation of the Taos area. They all arise from individual
acceptance or rejection of the concept of the area being on the Anasazi "margin" or
"periphery.” This concept is usually attributed to Wendorf and Reed (1955), although
they do not actually propose it. This section will briefly discuss the models and their
proponents.

Peckham, Reed, and Herald: Development on the Late Anasazi Periphery

Peckham and Reed (1963) and Herold (1968) wholeheartedly accept the "periph-
ery" concept. In 1956, Peckham and Reed excavated three sites in the Ranchos de Taos-
Rio Grande del Rancho area. Two were pithouses, and one was a jacal structure, all
apparently dating to the Valdez phase. One, LA 3570, was investigated during this
project and is described below. In their summary of the work, Peckham and Reed
describe the Taos Anasazi as having a "provincial character" with a "less than
metropolitan flavor." This may, they suggest, be the result of geographical barriers
isolating the Taos area from the Anasazi mainstream. But, "it is equally possible that
the slow development of the Taos area may be attributed to the fact that it lies ‘at the end
of the line’ " (Peckham and Reed 1963:24).

Herold conducted an extensive survey of the parallel Rio Grande del Rancho and
Arroyo Miranda drainages, the first systematic investigation of site distribution in the
region. The survey recorded ceramic types, structures, stone tools, and some associated
features at 110 sites. From the association of ceramic types, structures, and site
locations, Herold proposes a cultural sequence for the area that employs "pottery
groups." These groups and their attendant sites make up what would later be called
"phases" that are essentially identical to those proposed by Wetherington (1968) (Herold
1968:26-33).
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Herold (1968:18) describes Puebloan development in the Taos area as
"characterized to an outstanding degree by lateness and peripheral nature. Although
much Pueblo settlement centers in the upper Rio Grande today, during most of its
prehistory, this area was on the fringe of the Pueblo world" (my emphasis). Later, he
states that the Taos Anasazi were a "late peripheral branch of the Rio Grande Anasazi"
(Herold 1968:39).

This peripheral condition was responsible, Herold (1968:39-40) maintains, for two
"obvious" characteristics of Puebloan life in the area: individualism and conservatism.
Both are visible primarily in the use, throughout the sequence, of isolated pithouses and
pithouse villages and in the local production of both mineral- and carbon-painted pottery.
Thus, the continued presence of pithouses represents both an "individualistic way of
life," apparently in contrast to community-focused life in the pueblos, and conservative
holdovers from an earlier era. The same is held to be true for the presence of local
mineral-painted pottery throughout the sequence and for production of a "local variety"”
of Santa Fe Black-on-white.

Wetherington: Isolated Development of a Cultural Enclave

As discussed above, Wetherington’s excavations at Pot Creek Pueblo, combined
with the results of other excavations and Herold’s survey, resulted in the development
of the local phase sequence still in use today. Although Wetherington (1968) appears to
accept the basic concept of the Anasazi periphery, he takes a stand midway between
Peckham, Reed, and Herold’s unquestioning acceptance and later ideas rejecting the
concept. Specifically, Wetherington argues that the Taos area should be viewed as a
"district,” an area of "archaeologically distinct cultural developments” (Wetherington
1968:73). He goes on to say,

Throughout most of its prehistoric development, the Northern Rio Grande
Region appears to have been an effective cultural-ecological isolate.
Within this geographically and culturally defined region, there developed
local enclaves of culture which in turn became isolated.

The Taos District is perhaps the most notable of these. This
locally distinct cultural manifestation appears to have had its own
evolution while participating in a generalized Rio Grande pattern.
(Wetherington 1968:94)

This local evolution is visible in several areas (Wetherington 1968:97-99),
including the local manufacture of ceramics related to but distinctive from those to the
south, a temporal lag in shifting from subsurface to surface construction, the presence
of certain architectural features, and contact with Plains tribes. Thus, Wetherington’s
argument can be contrasted with that of Peckham, Reed, and Herold, who see Taos’s
peripheral location as resulting in "backwater" Anasazi, having some trappings of their
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more "cosmopolitan” (Herold’s term) southern relatives, but without their sophistication.
Wetherington, on the other hand, sees geographical barriers creating an Anasazi enclave
that responded to its isolation by pursuing its own distinctive cultural development.

Quinn and Woosley: A Continuum of Development within the Local Sequence

In 1973, Quinn conducted an intensive survey of the Arroyo Miranda drainage.
Her thesis (Quinn 1980) describes her work and its results. In it, she criticizes "accepted
views" of the Taos Anasazi that rely on the "periphery" concept for not considering
human-environmental interactions and focusing on research that only supports
preconceptions (Quinn 1980:136-137). She contends that her research shows that the
local Anasazi practiced a "dynamic, balanced economy" using both natural and
agricultural resources and that settlement actually reflects this balance. She writes: "The
prehistoric record in the Taos Valley indicates that while it bears similarities to other
Anasazi regions, it is also significantly different and therefore should be considered as
a region unto itself rather than an example of peripheral development of the Rio Grande
Anasazi (Quinn 1980;148).

From 1978 to 1983, Woosley directed the archaeology program at the Fort
Burgwin Research Center, Her program involved excavations at selected sites and a
large-scale intensive survey of the Rio Grande del Rancho drainage, adjacent hills and
valleys, and a large area surrounding Talpa, Ranchos de Taos, Llano Quemado, and Los
Cordovas. A detailed synthesis of the data gathered during these projects has not been
forthcoming; Woosley has discussed preliminary results in articles and papers. The
exception to this is a small booklet (Woosley 1980a) in which she outlines her
perspective on Taos archaeology. In a section on the Rio Grande Anasazi, she makes
an impassioned argument against the concept of the Anasazi periphery. She observes that
the abilities of the Taos Anasazi in architecture and construction and in ceramic
manufacture show that they were as capable and advanced as their southern neighbors
(Woosley 1980a:19-21). She concludes: "In summary, we are not dealing with a
culturally retarded group of people living on the margin of the mainstream of Anasazi
development. Rather, we observe a people who successfully adapted to their own set of
circumstances, a local situation distinct from that faced by other Anasazi groups
(Woosley 1980a:21).  Elsewhere, she states; "Changing settlement distribution,
increasing complexity in site organization, as well as alterations in material culture
assemblages such as ceramics can all be easily interpreted in terms of a Taos District
continuum of gradual cultural development within the local Anasazi sequence" (Woosley
1986:161).

Thus, Woosley concurs with Wetherington that the Taos Anasazi pursued their
own cultural development. However, she completely rejects the notions of isolation and
periphery, preferring instead to view the local Anasazi as another group of Anasazi
adapting to its own situation, as did all the other "variants" in the northern Southwest.
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All of these arguments attempt to explain the characteristics of Taos archaeology.
Each model has different preconceptions, assumptions, and interpretations of what are
in essence the same data. The question, then, remains whether the Taos area was a
frontier and whether the local archaeology represents the development of adaptation to
the frontier. What is lacking thus far is a consideration of the nature of frontiers and
frontier adaptations and a consistent evaluation of archaeological remains in that light.

Frontiers

Before the question of the Anasazi frontier can be adequately addressed, it is
necessary to describe the characteristics and processual conditions of frontiers. Frontiers
can be described both as geographical locations and as processes. Lewis (1977:153)
defines a frontier as an area where the "outer edge of an expanding society adapts to
conditions of attenuated contact with the homeland and the physical conditions of a new
environment." This compliments the definition of Casagrande et al. (1964:282), which
sees the colonization of a frontier as a "creative process" because the colonists must learn
to adapt to new ecological, social, and economic arrangements.

Kristof (1959:269-270) describes a frontier as "an area which was part of a
whole, specifically that part which was ahead of the hinterland.” Thus, "the frontier was
not the end (‘tail’) but rather the beginning (‘forehead’) of the expanding society."
Kristof then contrasts frontiers with boundaries. "Boundary" is "a term appropriate to
the present-day concept of the state" (Kristof 1959:270). Frontiers, he argues, are
"outer-oriented," their focus of attention pointing toward outlying areas. Further, as
"zone(s) of transition from the sphere (ecumene) of one way of life to another," they
provide "an excellent opportunity for mutual interpenetration and sway" because neither
the colonists nor the natives are likely to be fully assimilated to their respective
sociocultural milieus. The actual degree of "interpenetration” depends on the degree of
sociocultural similarity between colonist and native and the attractiveness of one way of
life to the practitioners of the other (Kristof 1959:273). Conversely, boundaries are
"inner-oriented," representing well-established political limits, "the outer line of effective
control exercised by the central government." Boundaries are separating factors,
impeding integration. Further, a boundary "does not exist in nature or by itself. It owes
its existence to man." Boundaries are, therefore, anthropocentrically defined (Kristof
1959:272-273, 275, 277).

Kristof’s distinction between frontiers and boundaries is echoed by Juteson and
Hampson (1985), who distinguish between open and closed systems. An open system
has semipermeable boundaries that are "zones of low interaction” between the system
under study and an adjacent system. In contrast, closed systems have impermeable
boundaries, delineating "zones of no interaction” (Juteson and Hampson 1985:16-17).
They do not use the term "boundary” in the Kristofian sense, but rather to indicate the
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edge of systemic expansion. Consequently, they argue, boundary definition is problem-
related and may be specified by density of population, economic interaction, or another
variables, and that "such definitions need not coincide" (Juteson and Hampson 1985:17).
They maintain that cultural systems are open systems, but that normative cultural
descriptions have treated them as closed, obscuring the interaction that occurs in frontiers
and is often a harbinger of social change (Juteson and Hampson 1985:17-19; Green and
Perlman 1985:9-10).

Frontiers have a variety of geographical and processual conditions and
characteristics, although Kristof (1959:273) argues that "it is difficult to pinpoint essential
features of the frontier which are universally valid." This is perhaps due to the variety
of social systems that may be involved in frontier colonization. For instance, Lewis
(1973:96) first insisted that at least a chiefdom level of society is necessary to organize
penetration and successful settlement on a frontier. Later, he maintains that "the
intrusive society must possess a level of sociocultural integration equivalent to that of a
stratified society or state as defined by Fried." (Lewis 1977:162). On the other hand,
Kristof’s distinction between frontiers and boundaries implies that any expanding society
will have a frontier area while actual boundaries are characteristics of states. Further,
the series of papers edited by Green and Perlman (1985) includes studies of frontier
expansion by hunter-gatherers, pastoralists, and subsistence farmers, as well as by
complex societies. The dichotomy may be resolved by noting that Lewis is concerned
with formally organized colonization, an issue not raised by Kristof or Green and
Perlman (see also Wells 1973:7).

This diversity notwithstanding, certain characteristics stand out from various
studies of frontiers. It should be noted that these studies have concentrated on complex
societies, often at a state level. The degree to which their results are applicable to less
complex societies is not clear. The basic characteristics of frontiers are: (1) spatial and
temporal settlement impermanence as the frontier expands (Lewis 1977:153, 155;
Casagrande et al. 1964:283; Gilpin 1982:558-559); (2) characteristic settlement patterns
that Casagrande et al. (1964:311-314) term "colonization gradients," Wells (1973:9-10)
refers to as "geographic zones" of habitation, and Lewis (1977:153, 155) observes are
replicated as the frontier expands; and (3) a sudden loss of sociocultural complexity on
the part of the colonists (Doolittle 1973:32; Lewis 1973:94; Lewis 1977:155; Gilpin
1982:558) resulting from relative isolation and attenuation of trade and communication
with the parent society.

Given this loss of complexity, Lewis (1977:163) argues that the colonists must
still maintain a level of sociocultural complexity that is higher than that of the natives.
Casagrande et al. (1964:283) contend that the colonists must be technologically
"superior” to the natives and have a power advantage over them, though not necessarily
a larger population, if the frontier is to become established and survive. In other words,
the colonists must be able to adapt successfully to the economic exploitation of their new
environment within their sociocultural parameters. In that light, Lewis (1977:163) also
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observes that the new environment must meet two conditions. It must be amenable to
subsistence and perhaps commercial exploitation by the colonists, and it must not contain
natural barriers that would preclude access to all parts of the potential frontier.
Presumably, the actual frontier would be restricted by such barriers, at least temporarily.

A final characteristic of frontiers is a situation of prolonged contact, albeit
attenuated, between the colonists and the parent society (Lewis 1977:154). Casagrande
et al. (1964:282) maintain that colonization is a "selective process" in terms of
demographics and particularly features of the parent society to be maintained on the
frontier. They state that successful colonization must include communication with the
parent society and a continuity of tradition from it. Colonization may be viewed as "a
conscious effort to reconstitute a familiar way of life in an alien land" (Casagrande et al.
1964:283). Wells (1973:8) states that "several types of communication are involved in
all frontier systems. The most important, however, are economic, political, religious,
and prestige communication." Wells also contends that types of communication are more
important than channels or routes. Lewis (1977:163) states that contact with the parent
society usually involves a type of exchange that he calls "vertical specialization,” in
which raw materials move from the frontier and manufactured goods and services move
to the frontier. Doolittle (1973:33) cautions, however, that a distinction must be made
between "colonial” and "pioneer" societies on the frontier. The former are almost
completely dependent on the mother culture for economic and technological support,
while the latter are largely self-sufficient. The actual differences between the two are
relative, and he argues that they are a function of rapidity in communication and
transportation. Doolittle’s two types of frontier societies mirror Steffen’s (1980)
distinction between "cosmopolitan” and "insular" frontiers. Cosmopolitan frontiers are
associated with what Steffen calls "modal" change in sociocultural structure and practice,
"an altered overt manifestation of practice or belief whose conceptual foundation
remained the same" (Steffen 1980:xi). In contrast, insular frontiers are associated with
"fundamental" change that "involved the replacement or significant alteration of the very
assumption upon which given practices were based" (Steffen 1980:xi):

I am suggesting that there is a direct relation between the degree of
insularity and the level of change experienced on any given frontier.
Insularity, in turn, can be determined by analyzing the nature and number
of interacting links between a given frontier and its parent culture. If the
interacting links were few in number or nonexistent, the frontier was
insulated to a significant degree from its parent culture, a condition that
increased the importance of the indigenous environment as a causative
factor for change. Therefore, frontiers with inherent environments that
called for change and with few interacting links were more likely to
experience fundamental change. And, of course, the reverse was true for
those frontiers that possessed many interacting links with their parent
cultures. (Steffen 1980:xi)



It is important, in this regard, to recall Kristof’s (1959:273) observation that
frontiers are integrating factors, zones of transition and sociocultural assimilation. Thus,
economic and social interaction are found both between the frontier and the parent
society and between the frontier and the natives.

The Archaeology of the Frontier

The research conducted during this data recovery project focused on evaluating
the Taos area as a sociocultural frontier. Clearly, the number and nature of the sites
examined during data recovery does not allow a full or intensive examination of the wide
range of archaeological implications that could be derived from a frontier perspective.
Still, it is anticipated that the sites will yield data of significant value in assessing the
appropriateness of viewing the region as a frontier.

To relate the sites to a frontier perspective, it is necessary to postulate certain
expectable conditions if the region was indeed a sociocultural frontier. The following
discussion provides a series of archaeological expectations and data requirements based
on the characteristics of frontiers discussed above.

Spatial and Temporal Impermanence

Expectations. Spatial and temporal impermanence carries with it two concepts: mobility
and rapid change.

Regarding mobility, it is expected that (1) The number of "early” sites, those
representing the initial years of colonization, should be higher than the number of later
sites when the frontier becomes established. This is due to attempts by the colonists to
find their places in a new environment. (2) Depending on how well the new environment
can support their "traditional” economic pursuits, one can expect seasonal mobility
between sites. (3) The "early" sites may have relatively short occupations. Those that
do not may be placed near resources that would support long-term occupation.

Regarding rapid change, it is expected that (1) There will be relatively rapid
changes in settlement sequences until the frontier becomes established. For instance, the
time periods in the Wendorf and Reed classification range from 125 to 600 years, with
an average of about 337.5 years. One would expect the length of phases in a frontier
sequence to be much shorter if the changes reflected in the sequence came much faster.
(2) In addition, one might expect the phases to get longer as the frontier becomes
established, in response to closer ties with a more "stable" central area. If this does not
happen, it may reflect continued instability on the frontier.
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Data_Requirements. The most pressing problem in Taos archaeology continues to be
chronology. The accurate temporal placement of sites in the region is obviously
necessary for examining the origins and subsequent development of the region’s various
occupations. But the use of chronometric techniques has not been consistent. Areal
chronology continues to rely on the Wendorf and Reed classification and Wetherington’s
phase sequence. By concentrating on normative trait descriptions, these chronologies
group sites together in broad temporal categories (a classic use of "closed system"
modeling) but do not allow realistic discussions of site feature contemporaneity or
relative association. Further, these chronologies continue to rely primarily on ceramic
and architectural cross-dating and are difficult to alter in the face of new chronometric
evidence. Nonetheless, they continue to be used despite these problems: witness
Woosley’s (1980a, 1986) discussions of the Developmental period in the Taos area, even
though chronometric dating suggests that most if not all Valdez-phase sites date to the
last one-sixth of the period.

Similarly, the subsequent Puebloan developments in the region are conceptualized
using cross-dated phases that may obscure social and economic patterns within and
between phases. At issue are why sites like Pot Creek Pueblo rose to such prominence
during the Pot Creek phase, while other pueblos remained comparatively small; and why
the very large El Pueblito site (LA 12741) has a ceramic assemblage dominated by
Taos/Kwahe’e Black-on-white. Similar patterns are seen in the Talpa phase, when Pot
Creek Pueblo reached its climax, and in the later Classic period. Without accurate
chronometric data for site occupation and abandonment, it is not possible to determine
whether these patterns represent contemporaneous colonization gradients or cycles of
population aggregation and disintegration (sequential colonization gradients).

Finally, it should be noted that the archaeological phase sequence in common use
is focused on the Puebloan occupation of the region. Wetherington (1968) was not
convinced that the region was occupied at all before the Valdez phase. He essentially
ignored developments beyond the end of the Talpa phase except to note that Pot Creek
Pueblo was apparently ancestral to both Picuris and Taos Pueblos. Researchers
attempting to deal with this have adopted Dick’s (1965) Picuris-area Vadito phase to
identify the years between the abandonment of Pot Creek Pueblo and the possible first
occupation of Taos Pueblo (ca. A.D. 1325 and A.D. 1350-14507?), although that period
has been only minimally investigated (Ellis and Brody 1964) and remains essentially
unknown, and although there is little evidence that the events in the Picuris and Taos
regions were identical or similar enough to warrant this adoption.

At issue here is the question of the applicability of Puebloan sequences for
studying non-Puebloan residents of the region. Boyer (1986a:7) has contended:

It is clear that archaeologists have assumed that adaptive strategies

characterized by the development of increasingly complex social
conditions which are manifested archaeologically by larger and larger sites
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and more diverse artifactual assemblages indicating extensive exchange
relationships were the normal and perhaps the only strategies at work and
were characteristic of the human occupation of the region during their
respective time periods.

But research has clearly shown the presence of nonsedentary, possibly nonagricultural
residents in the region before (Renaud 1942, 1946; Hume 1973, 1974a and 1974b; Boyer
1984), during (Boyer 1986a), and after (Girard 1986, 1987a, 1987b, 1988) the
prehistoric Puebloan occupation, Included here are sites possibly produced by historic
Apachean groups. Accurate assessment of these non-Puebloan residents of the area is
not possible within a chronology focused on Puebloan developments, since these sites
will not fit into Puebloan phases. Chronometric dating of these sites is necessary to
establish the timing of nonsedentary occupations of the region relative to themselves and
to Puebloan and other groups and to discern patterns of land and resource use, social
organization, and economy through time and across space. In the case of Apachean sites,
these data are needed to evaluate the possible development of an Apachean frontier as
Apache groups were forced to move into new areas, including the Taos region, in the
eighteenth century.

Clearly, accurate chronometric dating of sites of all kinds is important for
evaluating the Taos frontier. Accurate dating will require collecting materials for a
variety of chronometric techniques, including archacomagnetism, radiocarbon studies,
dendrochronology, and obsidian hydration.

Some aspects of settlement could not be realistically investigated at the study sites.
For instance, accurate definition of frontier "colonization gradients" (Casagrande et al.
1964:311-314) requires accurate chronometric dates and a knowledge of regional site
distributions. The latter requires the results of intensive and extensive regional survey,
such as that directed by Woosley in the Taos area. However, the results of Woosley’s
survey have not been forthcoming, and no other project to date has the same data
potential. Thus, a systematic and realistic knowledge of regional site distributions is not
presently attainable.

Still, at least two aspects of settlement can be used to identify characteristics of
the sites and so to study their possible roles in frontier settlement: site function and
seasonality. Site function can be inferred from site structure and activities performed on
the site. Site structure can be determined by the kinds of features present on a site and
the relationships between those features. Crown (1987:9) discusses the results of two
studies of room function at Pot Creek Pueblo. One of these (Holschlag 1975) attempted
to define household composition through architectural units and o evaluate changing
household composition through time. But Crown (1987:10) notes, "Aspects of the
internal organization of sites, including room function, have not been assessed for sites
earlier than Pot Creek Pueblo." Particularly, Crown (1987:10) asserts that "the spatial
and functional relationships between multiple pithouses at a single site and between these
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structures and outdoor activity areas have not been evaluated." It also may be said that
the internal organizations of sites contemporaneous with or later than Pot Creck Pueblo
have not been studied. Site structure can be addressed by studying (1) the spatial
configuration of the site, including site location and the relationships between features;
(2) types of features present and evidence of remodeling and superimposition of features;
and (3) dates of construction, use, and abandonment of features.

On-site activities are defined through studies of site features and artifacts,
particularly of patterns in relationships between artifacts and features and within the
assemblages. Gilman’s (1987) research suggests that both pithouses and pueblos are used
primarily for non-growing season habitation, in the Southwest, the cold winter months.
If she is night, then study of these types of sites should reveal features and artifact
assemblages reflecting a range of habitation activities, including food storage, processing,
cooking, and consumption and craft production, such as pottery or weaving. Conversely,
agricultural sites would be expected to show a narrower range of activities, with a focus
on agricultural activities and less evidence of long-term use. So, storage and the use of
stored foods should be only minimally represented, if at all, and artifacts may show
expedient use of lithic and ceramic materials as well as gatherable food resources.

Gilman (1987) discusses seasonality at length. Her research suggests that pithouse
dwellers are at least biseasonally mobile and that the pithouse, far from being a
semipermanent dwelling, as often assumed, is a cold-weather habitation structure. Thus,
during the warm growing season months, the pithouse dwellers move out of the structure
and occupy other sites near specific resource areas. Apparently, these sites are not likely
to be pithouses. Still, Gilman (1987:552-553) notes that the pithouse site itself may be
occupied during warm months if it is near a resource that the occupants would exploit.
In that case, activities move from within the pithouse during cold weather to exterior
surface activity areas in at least some warm months. Included in the latter should be
surface structures that could serve as shelters and storage locations. Gilman states
(1987:560) that her research "suggests that architecture, in the forms of pit structures
and, to a lesser degree, pueblos, is more directly indicative of seasonality than are some
traditional measures,” such as pollen, macrobotanical, and faunal studies.

While the pithouse sites should show evidence of cold-weather habitation, if
Gilman is correct, the possible agricultural sites should show evidence of warm-weather
use. "The biseasonal settlement pattern [of pueblo dwellers], then, should take the form
of sites near agricultural fields and more permanent sites in other locations" (Gilman
1987:555). Structural remains may be present and more substantial than at similar sites
associated with pithouses, but less substantial than a pueblo. If structural remains are
not present, then the site may not have been associated with a pueblo, may have been too
close to a pueblo to warrant a structure, may have been quickly abandoned as an
unsuitable location, or may not in fact have been a field site.

Finally, seasonality is not an issue that has been addressed at Apachean sites.
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Little is known of Apachean adaptation in the areas of mobility and subsistence after the
Apache were forced off the plains and into the mountains and river valleys. Given some
seasonal movement in response to resource availability, it may also be assumed that
relations between features and artifacts at sites such as LA 70576 may provide
information useful in determining when the site was occupied and for how long.

Presence of a "Colonization Gradient”

Expectations. As the frontier becomes established, one would expect to sece the
development of a characteristic settlement pattern resembling that observed by
Casagrande et al. As discussed above, this pattern may be one of those characteristics
derived from complex, state-level societies. Whether such a pattern will exist in less
complex frontiers is not clear and is one focus of this research. The pattern defined by
Casagrande et al. (1964:311-314) includes these basic types of settlements: (1) entrepot:
a community in the core area that is the connecting link between the core area and the
frontier; (2) frontier town: a supply center and social, economic, political, and religious
focus for surrounding portions of the frontier; (3) nucleated settlement: a politically and
socially organized cluster of households linked to the frontier town; (4) seminucleated
settlement: a group of households characterized by a lack of integration; (5) dispersed
settlement: an area of scattered homesteads.

These settlements may be viewed both synchronically and diachronically.

In a synchronic view, one would expect that (1) At any time, there should be a
diversity of site types across a region representing the various levels of the colonization
gradient. But
(2) In the early stages of colonization, this diversity may not be easily evident, and
settlement may be characterized by the "lower" or less-aggregated types of settlement.

In a diachronic view, one would expect that (1) The development of a regional
gradient through time should be visible by studying site distributions through time. (2)
A diachronic view also may be taken of a particular site, since it is expected that some
sites will change through time from "lower" to "higher" levels in the gradient, perhaps
reaching the level of a frontier town.

Further, it is expected that, as a site moves to successively "higher" levels in the
gradient, it becomes more closely tied to regional exchange and communication systems.
This should be reflected in increasing diversity within the site, especially in architecture
and material goods, including ceramics, lithic materials, and exotic items. The site also
should show the effects of population aggregation, including growth in site size, changing
social relations within the community, and changing subsistence needs. The latter may
be visible in the presence of agricultural features, including field sites and water/soil
control features.
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Data Requirements. To assess adequately the synchronic view of settlement, one needs
a knowledge of regional site distributions and accurate chronometric dates to evaluate
association and contemporaneity. The same is true to assess the first expectation of a
diachronic view.

To assess the second expectation of a diachronic view, one needs (1) a knowledge
of site structure through time: the number, diversity, association, and condition of
features within a site, and (2) accurate chronometric dates of site features. This is
necessary to establish contemporaneity, remodeling episodes and dates of use and
abandonment of the features.

These data will allow an evaluation of the level to which a site may have risen
within the gradient. Besides these, information on artifactual diversity is necessary to
address on-site activities.

Clearly, the sites in this project will not allow either a synchronic or diachronic
view of regional colonization gradients. The sites are too few in number, too localized
geographically, and too different in nature to support intensive regional study. But they
may be useful in studying the second approach to a diachronic view, that involved in
understanding changes in individual sites. In this way, they may provide information
that, when combined with information from other sites in the region, will be useful in
compiling the regional database necessary for determining whether colonization gradients
were present and, therefore, whether the area was a frontier.

Sudden Loss of Sociocultural Complexity

Expectations. The conditions of isolation and attenuated contact with the core area result
in a loss of sociocultural complexity on the part of the colonists. This should take the
form of reversion to sociocultural traits that are simpler to use and maintain and probably
came from earlier periods in the group’s sociocultural development.

Specifically, it is expected that (1) if a parent society usually lives in aggregated
communities, the colonists will initially revert to dispersed settlement as they attempt to
adapt to the new environment. (2) This should be accompanied by reversion to earlier
or simpler architectural forms, especially those amenable to use in dispersed settlement.
For instance, Gilman (1987:545) discusses the case of the Iraqw of northern Tanzania
who live in above-ground, jacal-like structures, unless colonizing a new area. In that
situation, they live in pit structures. (3) Further, there should be an adaptation of
simpler economic/subsistence patterns in accordance with dispersed settlement and new
ecological arrangements. (4) There should be, initially at least, a relatively great decrease
in diversity of material goods, coupled with increased use of local materials. For
instance, ceramics should show a low diversity of types with few types being used for
all vessel forms. Similarly, lithic artifacts should show few material types to make a
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wide range of tools. (5) As the frontier is being established, there should be considerable
interaction with the natives and other nearby groups. Initially, this interaction should be
informal, perhaps involving mostly foodstuffs and access to local materials.

Data Requirements. Evaluation of these expectations will require (1) accurate
chronometric dating of sites and features; (2) site structural analyses to define sites, and
(3) artifactual analyses focused on assemblage diversity and the use of diverse materials
through time. This will include analyses of subsistence-related items (pollen,
macrobotanical samples, fauna) to assess the relative importance of gathered versus
agricultural products. The relative frequencies of these products through time will point
to the actual viability of the economic base of the parent society on the frontier.

Continued Contact with Parent Society

Expectations. Prolonged contact with the parent society is a necessity if the frontier is
to survive as a viable part of the expanding society. It is expected that evidence should
be found of both (1) a continuation of life styles from the parent society; and (2)
selection of sociocultural features.

Specifically, it is expected that the nature of contact with the parent society should
be reflected in (1) evidence that "early" sites represent isolation and cultural attenuation,
as discussed above. (2) Through time, as the frontier becomes established and
communication and exchange lines become operational, the sites should reflect closer ties
to the communication and exchange systems, and a greater diversity of material goods.
For instance, ceramics may show more types and a stronger correlation between types
and vessel forms than at earlier sites. Lithic artifacts may show the use of more material
types and a stronger correlation between material types and tool types. Also, there may
be evidence of more formalized relations with natives and others, especially at "higher"
level sites in the gradient. At "lower" levels, such interaction may remain relatively
informal. For instance, it seems possible that the presence of significant amounts of
exotic faunal materials, such as bison, may signal the initiation of more formalized
relationships with Plains groups. It would be interesting to compare Spielmann’s (1983)
contention that trade with Plains tribes was infrequent until the late 1400s, with
significant amounts of trade wares and exotic goods at Classic-period sites. (3) It is
expected that evidence should be found of "vertical specialization,"” of raw materials
leaving the frontier and manufactured goods and services coming into the frontier.
(4) Finally, it is expected that attempts to maintain sociocultural continuity on the frontier
will result in the greatest continuity in areas such as architectural tradition, styles in
material goods, though not necessarily in raw materials, and ceremonial life. The least
continuity is expected in areas such as subsistence and social organization, which would
need to be more malleable under conditions of adaptation.

Data Requirements. Data needed to assess levels of contact with a parent society include
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accurate chronometric dating site structural analyses, and artifactual analyses. Regarding
vertical specialization, it will be necessary to define what types of materials, raw and
manufactured, are passing between the frontier and the core area. For raw materials,
this may be possible through study of reported sites in the core area to identify those
items that probably or possibly came from frontier areas. On the other side, goods from
the core area should include decorated ceramics, exotic lithic materials, either raw or as
tool preforms, and other exotic items such as shell or turquoise. Analyses of subsistence-
related items and samples should provide important data on the economic viability of the
frontier. This would include the presence of exotic faunal materials, especially in
significant amounts.
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LA 2742
(AR-03-02-05-517)

James L. Moore, Linda Mick-O’Hara, Mollie S. Toll,
Daisy F. Levine, and Jeffrey L. Boyer

LA 2742 was on a terrace flanking the east edge of the Rio Grande del Rancho
Valley at an elevation of 2,194 m. The site covered an area of 3,124 sq m and was first
recorded by Peckham, probably in the 1950s. Though a pithouse was noted and a
sample of pottery collected, no map or detailed description from this visit exist. Haecker
(1985) relocated the site in 1985. Finding only two sherds, he concluded that it had been
destroyed by erosion and erection of a transmission line pole. During a subsequent
survey, Boyer (1989a) noted a sherd and lithic artifact scatter. He also found that the
Carson National Forest Cultural Resources Atlas cross-referenced LA 2742 with forest
site AR-03-02-05-57. The atlas location for the site is 335 m north of NM 518, but close
examination revealed no cultural properties in that area (Boyer 1985b, 1989a). A later
atlas notation suggested that LA 2742 might actually be AR-03-02-05-51, a pithouse site
whose location is closer to LA 2742, Thus, forest site AR-03-02-05-57 was mislocated
or does not exist.

Boyer (1989a) described LA 2742 as a scatter of pottery and lithic artifacts atop
a terrace overlooking Rio Grande del Rancho. No obvious pithouse depression was
noted, but artifacts were eroding into the roadcut in two places: near a transmission line
pole on top of the terrace, and at the base of the terrace on the north edge of the scatter.
Because of the site’s history and ambiguous nature, it was tested to identify the context
of cultural remains found during survey.

Test pits were excavated in areas where artifacts were eroding into the road cut.
The first test pit was placed atop the terrace near the transmission line pole. Artifacts
were eroding from a zone 50 ¢m below the surface in this area, suggesting the presence
of a buried feature. Cultural materials found to a depth of 1.3 m suggested that this was
the location of the pithouse initially recorded at the site. The second test pit examined
an area 15.5 m north of the first, where artifacts were eroding into the roadcut near the
base of the terrace. Between 40 and 50 cm of cultural deposits were found, and this area
was thought to represent a midden. As testing indicated that both a structure and refuse
area existed within project limits at LA 2742, data recovery was initiated.

During excavation, LA 2742 was found to contain a pithouse and shallow midden
in addition to a surface scatter of pottery and lithic artifacts (Fig. 3). Chronometric
samples indicate that the structure was occupied in the A.D. 1100s and early 1200s,
consistent with dates derived from pottery analysis. Though our initial impression was
that less than half of the pithouse remained, during excavation we found that the structure
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was nearly intact, Despite the transmission line pole in its approximate center, strata in
the pithouse were relatively undisturbed. Because previous construction had removed the
end of the terrace, it was impossible to determine whether there had been other structures
or surface features west of the pithouse. A shallow midden was the only other feature
found. It extended down the terrace slope on the north side of the structure and was
truncated on the west by the road cut.

Excavation Methods

Surface artifacts were collected in 4 by 4 m units except where they had eroded
into the road cut. Artifacts were collected in two units along that exposure, one
corresponding to the pithouse and the second to the midden. The test pit on top of the
terrace was reopened, designated grid 99N/113W, and excavated to the floor of the
structure. Trenching continued west through grids 99N/114W and 99N/115W until the
wall of the structure was encountered.

After trenching from the approximate center of the structure to its west wall,
stratigraphic profiles were drawn, and the structure was determined to have been filled
by natural processes. With the exception of building materials, artifacts in the fill were
washed in from adjacent areas, out of their original context. Therefore, the fill was not
screened during subsequent excavation unless it was removed from features. Artifacts
were collected when seen, but no effort was made to control for their locations.

Following completion of the test trench, the pithouse was divided into quadrants
along the 99N and 112W lines (Fig. 4). Each quadrant was excavated separately, and
profiles of quadrant walls were drawn to provide east-to-west and north-to-south
stratigraphic cross-sections (Fig. 5). Charcoal and wood were collected for chronometric
dating. Each quadrant’s fill was removed as a single unit to within 5 to 10 cm above the
pithouse floor. After excavating all of the quadrants to this depth, the last 5 to 10 cm
of noncultural deposits were removed as a unit. This helped protect the floor and
associated features during excavation.

Twenty-one whole or partial grids were excavated in the midden to examine its
contents and recover materials discarded during occupation of the pithouse. Between 60
and 70 percent of the midden was excavated; soil removed from this area was screened,
and all visible artifacts were collected, Soil samples for pollen and flotation analysis
were taken. Initial excavation was in 10 cm levels, but when deposits were found to be
homogenous, grids were dug as single units.

A 4 by 3 m area on the east side of the pithouse was surface stripped to locate
the exterior opening of the ventilator shaft, and to determine whether other features were
present. As elsewhere on the site, initial excavation was in 10 cm levels. When it was
determined that only one soil stratum was present, grids were excavated as single units.
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Structure 1 (Pithouse)

The pithouse was on the flat terrace top at the edge of the existing roadcut. The
west edge of the structure was exposed in the roadcut, but the lower 1.25 m of wall and
fill were intact on that side. Roughly circular, the pithouse measured 5.0 m along its
east-west axis and 5.4 m along its north-south axis. At its deepest point the floor was
2.6 m below the modern ground surface. There was no evidence of use for refuse
disposal after abandonment. The structure contained 17 features and had been remodeled
several times (Figs. 6 and 7).

Stratigraphy

Excluding deposits removed from features, 11 strata were defined. All deposits
above the pithouse floor were noncultural. Although artifacts occurred in all strata, they
were washed in from nearby extramural deposits. Thus, we made no attempt to recover
cultural materials by stratum. The stratigraphic sequence is described from surface to
floor, and the history of deposition is summarized.
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Stratum 1 was a 44 to 96 cm thick layer of brown sandy loam containing a
moderate amount of gravel and a few chunks of adobe. Sands were poorly sorted and
coarse to very coarse with subrounded particles. Charcoal flecks occurred throughout
Stratum 1, particularly in the lower 30 cm. Considerable bioturbation was noted.

Stratum 2 was a 16 to 40 cm thick series of light brownish gray laminated sands,
pea gravels, and gravels interbedded with clay. Sands were poorly sorted and coarse to
very coarse with subrounded particles. Flecks of charcoal occurred throughout the unit
and bioturbation was common. A 3 cm thick gray ash lens containing a moderate
amount of charcoal was found at the base of the stratum.

Stratum 3 was a 10 to 70 cm thick mix of light brownish gray sands, pea gravels,
and gravels. Sands were unsorted and rounded to subrounded with coarse to very coarse
particles. Fragments of charcoal occurred throughout the unit, and bioturbation was
common. This stratum disappeared in the south half of the structure, where it graded
into a unit identical to Stratum 1.

Stratum 4 was an 8 to 18 cm thick mix of light brownish gray sands, pea gravels,
gravels, and small cobbles. Most of the materials were unsorted, but laminations
occurred in places. Sand particles were rounded to subrounded and fine to coarse
textured. Flecks of charcoal occurred throughout the unit. This stratum occurred only
in the center of the pithouse; it pinched out and disappeared near the walls.

Stratum 5 was a 10 to 16 cm thick series of pale brown laminated sands and clays
in the center of the structure that graded into mixed sands, clays, and chunks of adobe
near the walls. Small cobbles occurred throughout. Sands were poorly sorted and
subrounded and fine to coarse textured. A 5 cm thick gray ash lens containing some
charcoal occurred at the top of the stratum, particularly in the south parts of 99N/112W
and 99N/113W. Soil was oxidized under the ash lens in places, indicating that it burned
in place. This unit occurred only in the center of the pithouse; it pinched out and
disappeared near the walls.

Stratum 6 was an 8 to 26 cm thick series of pale brown, fine to coarse
subrounded sands interbedded with clays. Upper deposits were laminated and partly
sorted in the center of the structure. They became mixed near the walls, where adobe
chunks also occurred. Lower deposits were a mix of fine to coarse sands, clays,
pebbles, and adobe chunks. Fragments of charcoal were noted throughout, and the upper
4 cm of 99N/112-113W was burned. The oxidized zone was reddish brown and covered
by a 3 cm thick grayish brown ash lens.

Strarum 7 was 24 to 136 cm thick and contained grayish brown fine to coarse
sands interbedded with clays, adobe chunks, and burned timbers. This layer, a mixture
of collapsed roof and water-deposited sediments, was excavated as a single unit because
individual components could not be separated. The roof was still burning at the time of
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collapse, as evidenced by the oxidized sediments found beneath most timbers.

Stratum 8 was a 2 to 23 cm thick mix of grayish brown sands, pea gravels,
gravels, and small cobbles. Sands were poorly sorted, rounded to subrounded, and fine
to coarse textured. Charcoal flecks occurred throughout the unit, but in smaller amounts
than in higher strata. Stratum 8 was thickest in the center of the structure and pinched
out near the walls.

Stratum 9 was a 10 to 44 cm thick series of yellowish brown sands interbedded
with clays. Pea gravels, gravels, and charcoal fragments occurred throughout. Sands
were unsorted and fine to coarse textured. This stratum was directly above the floor in
the west and north parts of the structure.

Stratum 10 was a 10 to 35 cm thick layer of colluvium, very similar to Stratum
9, except it contained more gravels. The main difference between these units was their
source. Stratum 9 washed in through the entrance hole, while Stratum 10 washed in
through the ventilator shaft (Stratum 10a) and a break in the southwest wall (Stratum
10b). This unit was directly above the floor in the east part of the structure.

Stratum 11 was a 1 to 3 cm thick layer of black organic material. It appeared to
be deteriorated pine duff and occurred mostly above the floor along the walls.

Features

Two floors containing 17 features were found. Four features were exclusively
associated with the lower floor (Features 14 through 18), and three were exclusively
associated with the upper floor (Features 8, 9, and 12). The 10 remaining features were
associated with both floors, and some were remodeled at least once. Three groups of
features were defined: the hearth/ash pit/ventilator complex (Features 2, 3, 4, and 13),
the postholes (Features 1, 7, 8, 9, 10, and 11), and the remaining floor features (Features
5, 6, 12, 14, 15, 16, and 17).

Hearth-Ash Pit-Ventilator Complex

Fearure 2 consisted of the vertical ventilator shaft, horizontal chamber, and
opening along the southeast wall of the pithouse. The shaft and chamber were dug
separately, resulting in a slight offset. The shaft was 1.75 m long and slanted slightly
south, having been started to the north of the chamber (Fig. 8a). The chamber belled
outward to meet the shaft (Fig. 8b) and measured 1.14 m deep, 55 cm high, and up to
60 cm wide. The chamber interior was plastered with adobe; no evidence of horizontal
supports remained. The collared shaft opening was 40 cm in diameter (Fig. 9). The
chamber opening was 40 cm wide by 53 cm high and was sealed by a metate (Fig 10).
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Figure 11. LA 2742, origi ch opening, showing the
damper sill (5), and lower floor (F1

Figure 12. LA 2742, remodeled ventilator chamber opening, showing the inner collar
of the lower damper sill (S1), upper damper sill (S2), lower floor (F1), upper floor
(F2), and a patch (P).
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Two building episodes were visible in the damper sill at the chamber opening
(Figs. 11 and 12). The original sill was part of the lower floor and measured 20 by 60
cm. It included a 3 to 4 cm high adobe collar across the chamber opening, and a 2 to
3 c¢m high adobe collar formed its outer edge (see Fig. 8c). A slight depression between
the collars may have held a damper slab used to cover the opening. Part of the
depressed area became damaged or worn and was patched with an adobe whose yellow
brown color contrasted with the gray floor.

The second floor was poured across the lower damper sill and outer collar,
extending to the inner collar, A second damper sill was then built above the first,
extending 26 cm out across the upper floor. This damper sill was 66 cm wide and 5 cm
high. A 2 to 3 cm thick adobe collar was added to the sides and top of the chamber
opening (see Fig. 8d). At the time of abandonment, a trough metate was placed across
the chamber opening and sealed in place with adobe mortar. The metate eventually
broke, and the upper quarter was deposited inside the structure.

Feature 3 was a hearth near the center of the structure, associated with a deflector
and ash pit (Fig. 13a). Three building episodes were visible (Figs. 13b and 14). The
original hearth and first remodeling articulated with the lower floor, while a second
remodeling corresponded to the upper floor. The original hearth was 32 cm deep. It
measured 95 by 81 cm at the top, sloping down to 62 cm in diameter at the bottom. The
collar was 15 ¢cm wide and 2 to 3 cm higher than the lower floor, and the interior surface
of the feature was plastered with adobe.

The hearth was remodeled before the upper floor was poured, reducing its size
(Fig. 15). A layer of adobe was added to the interior of the feature, squaring its sides.
The plaster ranged from 16 to 22 cm thick at floor level and was 5 cm thick at the base
of the firepit. This hearth was 14 cm deep and measured 58 by 54 cm. The collar was
narrow (5 to 6 cm) and extended only 2 to 3 cm above the floor.

A second remodeling occurred when the upper floor was poured. A 20 cm wide
collar extending 6 cm above the new floor was molded over the others, and the sides and
possibly the floor of the feature were replastered with a 1 to 2 cm thick layer of adobe.
This hearth was 20 cm deep and measured 53 by 50 cm. While the earlier hearths were
cleaned out before they were remodeled, the last hearth was filled with a compact ash
containing a few pieces of charcoal and artifacts.

Feature 4 was an ash pit in the southeast quadrant of structure, associated with
a hearth and deflector (see Fig. 13). Two building episodes were visible (Figs. 16 and
17). The original shallow (about 16 cm deep) ash pit articulated with the lower floor and
measured 94 by 80 cm. Its actual depth could not be determined because most of the
feature was removed during remodeling. There may have been a channel for scooping
ash out of the hearth on the west side of the feature near the deflector, but most traces
of it were destroyed during remodeling. Except around the edge of the feature, most of
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Figure 13. LA 2742, (a) plan view of hearth-ash pit complex (Features 3, 4, and 13);

(b) cross section of hearth-ash pit complex (not to scale).
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Figure 14, 1A 2742, hearth construction details: lower floor (F1), upper floor (F2),
original collar and hearth floor (1), collar Jrom first remodeling (2), collar and hearth
Jloor from second remodeling (3). ‘

HEARTH 2

' gure 15. LA 2742, first remodeling of hearth.
' 89




Figure 17. LA 2742, construction details of remodeled ash pit: floor of original ash pit
(1), adobe lining of remodeled ash pit (2).
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the ashy fill associated with the original ash pit was also removed. The remaining fill
was left in place and plastered over when the edge of the new ash pit was built.

The ash pit was rebuilt when the upper floor was poured, probably when the
hearth was remodeled for the second time. The new feature was smaller and deeper than
the original ash pit and was dug through it. This ash pit was 43 ¢cm deep and measured
45 by 38 cm. There may have been a low collar around its mouth, but this is uncertain
because most of that area was destroyed by rodent burrows. The sides of the new ash
pit were plastered with a thin layer of adobe, but the floor was left unplastered. Feature
4 was filled with ash, charcoal, and artifacts mixed with soil and gravel introduced by
rodent activity.

Feature 13 was a deflector in the southeast quadrant, comprised of a slab of
unidentified igneous rock measuring 36 by 7 cm. The slab was set vertically between
the hearth and ash pit and projected 4 cm above the latest hearth (see Figs. 13-15). The
deflector was not removed, so we could not determine how deeply into the floor it
extended, but removal of adobe added during remodeling showed that it originally
projected at least 10 cm above the first floor.

The Postholes

Feature 1 was a posthole in the southeast quadrant and contained an upright
juniper post (Fig. 18; also see Fig. 7). It measured 45 by 42 cm at the top and 23 cm
in diameter at the bottom, and it was 75 cm deep. This feature was one of the original
postholes and was used throughout the occupation of the structure. The remaining
section of post, 2.47 m long, was charred at the top. It ranged from 12 to 15 cm thick,
but it had deteriorated, and only the core remained. Four rocks set between the west
wall of the hole and the post braced it in an upright position (Fig. 19). The lower 35 cm
of fill was a sterile yellow brown sandy loam. The upper 40 cm was a fine gray sandy
loam containing charcoal, a few artifacts, gravels, and cobbles.

Feature 7 was a posthole in the northeast quadrant measuring 44 by 37 cm in
diameter by 48 cm deep. This was also one of the original postholes, and it continued
to be used until the structure was abandoned. It was filled with sterile sands and gravels
similar to those underlying the structure.

Feature 8 was a posthole in the northwest quadrant measuring 44 by 41 cm in
diameter by 36 c¢cm deep. This feature was a secondary posthole built during a
remodeling episode to replace Feature 11. Its sides belled slightly outward near the
bottom, and it was filled with a gravelly loam containing a few artifacts. No evidence
of the post remained, suggesting that it was removed after abandonment. Many cobbles
were found at the bottom of this feature, but it was unclear whether they were placed
‘there to function as a base for the post or were deposited naturally.
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Figure 18. LA 2742, Feature 1, showing upright juniper post.

Feature 9 was a posthole in the southwest quadrant measdring 42 by 41 cm in
diameter by 46 cm deep. It was a secondary posthole built during a remodeling episode
to replace Feature 10. The upper fill was a gravelly sandy loam containing a few

artifacts grading into a gravelly fine sand and silt near the bottom. No evidence of the
post remained, and it was probably removed after abandonment.

Feature 10 was a posthole in the southwest quadrant measuring 107 by 105 cm
at the top, 17 cm in diameter at the bottom, and 99 cm deep. This was one of four
original postholes. The post broke while being removed during remodeling, leaving a
36 cm long stub (Fig. 20). The bottom of the stub was charred, suggesting that fire was
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Figure 19. LA 2742, plan and cross section of Feature 1.
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Figure 20. LA 2742, plan and cross section of Feature 10.
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used to fell the tree from which it was made. The featurc was filled with a loosely
compacted gravelly sandy loam containing charcoal and artifacts. A sandstone slab found
in the pit may have helped brace the post. The narrow section of pit containing the post
fragment was the original posthole, while the broad upper section was dug during
remodeling.

Feature 11 was a posthole in the northwest quadrant measuring 160 by 76 ¢cm in
diameter by 86 cm deep. This was one of four original postholes. The post was
removed during remodeling (Fig. 21). It was filled with laminated sands and clays
containing wood chips, charcoal, and a few artifacts. The narrow lower section of pit
represents the original posthole, while the broad upper section was excavated during
remodeling.

Other Floor Features

Feature 5 was a quartzite cobble anvil embedded in the floor on the north side of
the hearth-ash pit complex. It measured 24 by 19 ¢m by 9.4 ¢m thick. The cobble was
set into the lower floor, and its upper surface was used as an anvil. That surface was
left exposed when the upper floor was poured.

Feature 6 was a quartzitic sandstone metate/anvil embedded in the floor on the
south side of the hearth-ash pit complex. It measured 26.5 by 17.5 by 5.9 cm thick.
Both surfaces were used, and its edges were shaped by pecking. The exposed surface
was a shallow basin metate or mortar that was also used as an anvil. As this surface was
partly exfoliated, the amount of anvil wear was difficult to ascertain. The lower surface
first served as a slab metate, then was reused as an anvil. Feature 6 was set into the
lower floor. Either there was no upper floor in this area, or it was less than 1 ¢cm thick
and Indistinguishable from the lower floor.

Feature 12 was a possible sipapu in the northwest quadrant measuring 10 cm in
diameter by 7 cm deep. It articulated with the upper floor only.

Features 14 through 17 were shallow postholes or sockets in the lower floor (Fig.
22). Feature 14 was in the northeast quadrant and mcasurcd 18 by 17 ¢cm n diameter
by 10 cm deep (Fig. 22a). It was loosely filled with finc yellow brown sand. Feature
15 was in the northeast quadrant and measured 18 by 15.5 ¢cm in diameter by 7 cm deep
(Fig. 22b). It was also loosely filled with fine yellow brown sand. Feature 16 was in
the northwest quadrant and measured 18 by 15 cm in diameter by 19 ¢cm deep (Fig. 22c¢).
This hole was plugged with adobe and loosely filled with pale gray ashy soil containing
small chunks of adobe and two artifacts. Featurc 17 was in the northwest quadrant and
measured 14 by 13 cm in diameter by 4 cm deep (Fig. 22d). 1t was filled with sand and
gravel resembling the natural substrate.
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Figure 21. LA 2742, plan and cross section of Feature 11.
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Figure 22. LA 2742, plans and cross sections of Features 14 through 17: (a) Feature
14; (b) Feature 15; (c) Feature 16; (d) Feature 17.

Midden

A midden began 1 to 2 m north of the pithouse and extended 14 m down the
north slope of the terrace (Fig. 23). As the western side of this feature was removed by
the roadcut, its width could not be determined. The remaining portion was 1 to 3.5 m
wide. The midden was shallow, ranging from 21 to 66 cm deep and averaging 46 cm
deep. Sixteen whole and five partial grids were excavated, comprising 60 percent of the
remaining deposits.

Stratigraphy

Two strata were defined, a thin upper unit and a thicker lower unit. The break
between them was very subtle and difficult to follow. Both contained cultural materials,
and the difference between them was related to soil development rather than deposition.
Thus, these strata were excavated as a single unit in most grids. North-to-south, east-to-
west, and south wall profiles are illustrated in Figures 24a through 24c.
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Figure 23. LA 2742, plan view of midden.
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Stratum 12 was a layer of brown sandy loam that averaged 10 cm thick and
contained numerous artifacts and charcoal fragments. It had a high organic content,
probably because pine duff was mixed into the soil by bioturbation. This unit contained
numerous pebbles and gravels and appeared to be a developing A horizon.

Stratum 13 was a layer of dark brown sandy loam that ranged from 11 to 56 ¢cm
thick and contained numerous bedrock fragments, pebbles, and gravels. Cultural
materials were common and included pottery, bone, chipped and ground stone, and
charcoal. The unit was highly bioturbated, and numerous tree roots were encountered
during excavation. A lens (Stratum 13a) of sterile fill was noted (Fig. 24c). It was a
10 cm thick layer of yellowish brown sandy loam containing a few rock inclusions.

Features

Feature 18. The only feature found in the midden was a human burial that was
flexed with its head pointing downslope to the northeast. The head faced down, the right
arm was flexed at the elbow and drawn up next to the head, and the left arm was straight
and followed the line of the trunk. Both legs, flexed at the knee and hip, were drawn
up next to the trunk. Feet and hands were missing and were probably scattered by
rodents.

The burial was placed in a shallow pit excavated through midden deposits into the
sterile substrate. Though pottery and lithic artifacts were present, they were incidental,
and there was no evidence of associated grave goods. Numerous cobbles and angular
bedrock fragments above the grave suggested it was covered by a layer of rock. This
made it impossible to determine the exact dimensions of the pit. More detailed
descriptions of the burial are included in the discussions of pollen analysis and the
analysis of human remains.

Surface-Stripped Area

A 4 by 3 m area on the east side of the pithouse was surface- stripped to search
for the upper opening of the ventilator shaft and determine whether a rock alignment was
a cultural or natural feature (Fig. 25). The ventilator opening was thought to be in Grid
O9N/108W, the first unit excavated in this area. The upper 15 to 20 cm of fill was a
loose brown sandy loam that contained few artifacts. Below this was a 16 to 26 cm thick
layer of dark brown sandy loam containing numerous artifacts and charcoal flecks.
Sterile soil was encountered at a depth of 46 cm. No evidence of the ventilator opening
was found, and excavation was extended to 98N/108W.
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Figure 25. LA 2742, plan of surface-stripped area, east of pithouse.

Grid 98N/108W was dug in natural levels, and excavation ended when sterile soil
was encountered. Fill was consistent with that found in 98N/108W. No evidence of the
ventilator was found, but excavation showed that cultural materials were concentrated in
a stratum resting on sterile soil. Artifacts were rare above that layer, and had probably
been carried upward by bioturbation. For this reason, subsequent grids were excavated
as single units.

A disturbed area at the bottom of 99N/108W was thought to be either a rodent
burrow or the edge of the ventilator opening. Because the southeast corner of this grid
was disturbed, the next grid to the west (98N/109W) was excavated, demonstrating that
the disturbed area was a rodent burrow. This suggested that the ventilator opening was
either closer to the structure or offset from the chamber. Following the first possibility,
grids 99N/109W and 98-99N/110W were excavated. That area contained no features,
and grids 97N/109-110W were opened up, revealing the edge of the ventilator opening
in the south half of 97N/110W. The north half of 97N/111W was excavated to expose
the rest of the feature. The opening articulated with the top of the sterile substrate. A
low adobe collar was molded around the opening on top of the sterile soil, showing that
it was the original ground surface.

Following discovery of the ventilator shaft opening, four grids were excavated to
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examine the surface rock alignment. They included 97N/108W and 97-99N/107W. All
contained the same fill found elsewhere in this area. Excavation showed the rock
alignment to be natural. Because the ventilator shaft opening had been located and no
evidence of other extramural features was found, excavation in this area was ended.

Pithouse Construction

Trenching under the floor and through part of a wall provided information on
building techniques. When combined with information from the features and floor, a
detailed discussion of construction and remodeling is possible. Four building episodes
were defined: initial construction, first remodeling of hearth, second remodeling of floor
and associated features, and third remodeling to repair structural defects.

Construction began by excavating a pit slightly larger in diameter and depth than
the finished structure. The pit was cylindrical, and its walls curved down into the floor.
At least four courses of puddled adobe were visible in the pithouse wall (Fig. 26). Inner
wall surfaces were smooth, while outer surfaces were rough and uneven. This indicates
that adobe was applied directly to the pit wall. The lowest course was thickest at 65 cm.
In ascending order, the other courses measured 43 cm, 47 cm, and 42 cm thick. Courses
shrank and cracked as they dried, and the walls gave the appearance of large, roughly
rectangular adobe blocks. Each course was 8 to 10 cm wide, and gaps between courses
were filled with adobe and smoothed to form a regular surface. The base course
extended below the floor, and its outer surface curved inward, reflecting the shape of the
original pit (Figs. 27-29). The wall was originally covered with a thin layer of plaster
that was badly preserved and found only in patches. The plaster surface was gray,
probably a result of sooting, and contrasted with the pale brown natural adobe color.

The lower floor abutted the wall, showing that it was poured after the wall was
in place (Figs. 27 and 29). This floor was constructed in several steps. First, a 5 cm
thick layer of light brownish gray coarse sand, pea gravel, and gravel was spread across
the floor of the pit to level it. A 2 cm thick layer of coarse brown adobe was poured
over those materials, forming the base of the floor. This was topped with a 1 cm thick
layer of pale brown fine clay or adobe plaster, which formed the floor surface.

Several features were associated with the lower floor (Fig. 30a). Roof support
posts were set in four holes spaced evenly around the structure (Features 1, 7, 10, and
11). Four other holes or sockets in the north half of the structure did not seem to be part
of the roof support system (Features 14-17). Features 14 and 15, nearly identical in size
and depth, contained a fine yellow brown sand. This suggests that they were filled at the
same time and may have been related. Feature 16 was similar in diameter to Features
14 and 15 but was deeper, filled with a different material, and capped with an adobe
plug. Feature 17, the smallest and shallowest of the four, was filled with sand and
gravel.
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LA 2742
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Figure 26. LA 272, south wall, showing adobe courses.

The similarity in size and fill of Features 14 and 15 suggest that they were paired

and may have been sockets for a loom. Features 16

and 17 did not appear to be related

to one another or to Features 14 and 15. It is possible that they represent different
sipapu locations. Feature 16 would have been the earlier location and was perhaps sealed

when Feature 17 was built. A second, but less lik

Y, possibility is that all four were

part of the same feature, perhaps a dividing screen or platform.

Features 5 and 6 were rocks set into the

lower floor on either side of the

hearth/ash pit complex. Feature 5 was an anvil, while Feature 6 was a basin metate
reused as an anvil. As both sides of Feature 6 evidenced similar wear patterns, it
apparently was used for a long time before being set into the floor.
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Figure 27. LA 2742, detail of wall and floor costructian.

surface at the base of the wall

Figure 28. LA 2742, detail of wall and floor abutment.
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Figure 29. LA 2742, profile of wall and floor abutment, showing details o
construction. "

Only the hearth seems to have been altered during the first remodéling. While
other changes may have been made at that time, no evidence of them was found.
Remodeling consisted of applying a layer of adobe to the hearth interior, decreasing its
circumference and depth. The remodeled hearth was considerably smaller than the
original and had vertical rather than sloping walls, with a new collar only a few
centimeters high and wide.

The lower floor surface became worn and deteriorated with use, and its condition
may have contributed to the decision to undertake a major remodeling. There does not
seem to have been an occupational hiatus before this remodeling occurred. The upper
floor rested directly upon the lower floor, and there were no intervening deposits. Many
changes were made to the interior of the structure during this remodeling episode. A
new floor was installed, though no evidence of it was found in the southeast quadrant.
A new floor may not have been needed in that area if the original was still usable.
However, it is more likely that the new floor was contiguous across the structure and was
obscured by rodent activity or some other sort of disturbance in that area.

Figure 30b shows the features associated with the upper floor. Interestingly,
though the upper floor was not screened during excavation, several ornaments were
recovered from its matrix, suggesting that they were intentionally placed in it, perhaps
as offerings. They included a ground and polished fragment of large mammal
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hornsheath, two marine shell pendants, and two marine shell ornaments.

Coinciding with construction of the new floor, major changes were made to the
hearth, ash pit, and ventilator chamber opening. The hearth retained the size and shape
of its first remodeling, but a new, much taller and thicker collar was added. In addition,
its interior basin was relined with a thin layer of adobe. The new ash pit was much
deeper and had a smaller diameter than the original. It may have had a low collar, but
this was difficult to ascertain because of rodent disturbance. Unlike the original ash pit,
the sides of the new version were lined with adobe, though the bottom was apparently
left unplastered. Since the upper floor covered the original damper sill at the ventilator
chamber opening, a new sill nearly the height of the original inner collar was added.

The anvil (Feature 5) set into the lower floor north of the hearth/ash pit complex
was left exposed when the new floor was added, though it was now flush with the floor
surface rather than projecting above it. It is likely that the basin metate reused as an
anvil (Feature 6) set in the lower floor south of the hearth/ash pit complex was treated
in the same fashion, though the condition of the floor in that area made this impossible
to ascertain. Finally, a possible sipapu (Feature 12) was added on an axis with the
hearth/ash pit complex and ventilator chamber opening.

Only cosmetic changes were made to the structure during the first and second
remodelings. The third, and final, remodeling involved modification of the interior
support system in which both original support posts on the west side of the pithouse
(Features 10 and 11) were replaced and removed. One possible scenario is that new
postholes (Features 8 and 9) were dug south of each feature, and new supports were set
in them before the originals were removed. Since the new posts were out of alignment
with the roof beams, it is possible that a beam was set across the new posts to help
support the roof before the old posts were removed. To withdraw the original posts, the
roof had to be supported or removed. There would have been no reason to reposition
the posts if the roof was removed; it would have been easier and more sound structurally
to set new posts in the same positions as the old. Thus, the roof seems to have been left
in place while the support system was altered. The old posts were removed by
excavating a hole through the upper floor around each of them. They were probably
removed because they were rotten. A stub at the bottom of Feature 10 represented the
base of an original post that broke during removal, supporting the idea that the post was
rotten at the time of removal.

When a plan of the remodeled roof was drawn, a problem became apparent (Fig.
30c). This reconstruction would have been structurally unsound, since a beam placed
across the tops of the posts set in Features 8 and 9 (Beam A) would have supported only
the southwest comner of the roof, and the northwest corner would have collapsed. This
suggested three possibilities: (1) there was a third support post for which no evidence
was found; (2) two new beams rather than one were put in to support the roof; (3) this
reconstruction is faulty.
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Figure 30. LA 2742: (a) lower floor features: (b) upper floor features; (c) reconstruction qf’po.vr and beam locations, and details of last remodeling; (d) reconstruction of roof, based on reroofed kiva
at TA-26; (e) plan view of northwest quadrant of pithouse, showing locations of burned vizas in relation to postholes (Features 8 and 11).
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An additional support post may have been placed next to the original in the area
disturbed during its removal. If the north-south beams were the main roof supports, the
ancillary post would have been in position 1, as illustrated in Figure 30c. If the east-
west beams were the main supports, it would have been in position 2. A second
possibility is that there were two beams (A and B), especially if the east-west beams were
the main roof supports.

These scenarios depend on supposition rather than fact. It is more likely that the
roof was originally supported by a system similar to that used in reroofing a kiva at site
TA-26 near Pot Creek Pueblo. That reconstruction is based on techniques still used at
Picuris Pueblo (R. Mermejo, personal communication). The main load-bearing beams
were probably longer than the structure, and their ends were set in trenches outside the
pithouse. Thus, the upright posts provided supplemental support inside the structure but
did not bear the entire weight of the roof. This reconstruction is illustrated in Figure
30d. One supplemental support was probably sufficient if the interior supports did not
bear the entire weight of the roof.

Post-Abandonment History of the Structure

An orderly abandonment of the pithouse is likely, possibly with the intention of
returning at a later date. Several lines of evidence support this conclusion:

(1) The structure was cleaned out before it was abandoned. The only
artifacts in contact with the floor were a metate, a mano, a polishing
stone, and a possible cobble tool. While other artifacts were found near
the floor, none was in direct association, and they were probably washed
in at a later time,

(2) The pithouse was sealed at the time of abandonment. A trough metate
was placed across the ventilator chamber opening and may have been
mortared in place. Shaped slabs and a layer of melted adobe were found
directly above the hearth during excavation. Their haphazard arrangement
indicated they were not purposefully set in place. Because pithouse
entrances also served as smoke holes, they were normally located above
the hearth. The location and arrangement of the adobe and slabs in the
fill above the hearth suggest they were used to seal the entrance and fell
into the pithouse as it deteriorated.

(3) A layer of duff (Stratum 11) was directly above the floor in places,
especially along the west wall. This organic material may have been used
for bedding or a similar purpose. As it occurs under strata deposited
when the structure began deteriorating, it must have been on the floor
when the pithouse was sealed.
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The pithouse was never reoccupied, probably because of rapid decay after
abandonment. The upper 1.5 m of wall was badly deteriorated. Deterioration on the
west side of the structure was probably caused by construction in the 1950s. However,
wall damage on the east side was older. The wall above and south of the ventilator was
partially collapsed and leaned inward at such an extreme angle that it had to be removed
during excavation. A layer of water-deposited sediments was directly above the floor in
the southeast quadrant below this section of wall, sloping down toward the center of the
structure. This was Stratum 10b, which seemed to have washed in through the collapsed
wall segment. Because these sediments abutted the adobe and shaped slabs found above
the hearth, the structure had probably been abandoned for some time before the wall
collapsed. Stratum 10b also abutted the metate sealing the ventilator opening, holding
it in place. Pressure from sediments in the ventilator chamber eventually broke the
metate. Its upper quarter was pushed into the structure, and sediments spilled out of the
ventilator opening to form Stratum 10a.

Following these events, Strata 8 and 9 washed in through the entrance hatch. We
know they came in through the entrance because both were mounded in the center of the
room and lay above Strata 10a and 10b as well as the adobe and slabs that covered the
hearth. Stratum 8 may have also washed in through the break in the southeast wall
because it was thickest along the wall of that quadrant.

The structure next appears to have bumed, and usable roof materials were
salvaged. The burning seems to have occurred first because parts of at least five burned
vigas and a post were left behind when other materials were removed. The viga sections
were in Stratum 7, a jumbled layer of roof materials mixed with water-deposited
sediments. Most of the viga sections were near the top of the unit, and the soil around
them was oxidized. This suggests that much of Stratum 7 was deposited before the roof
collapsed and that part of the roof was burning when it fell since soil was only oxidized
around the vigas rather than throughout the stratum, as would be expected had the entire
roof burned. The fire was probably not intense because there was no layer of charcoal
and ash. None of the viga sections was completely carbonized.

It is likely that unburned roof materials were salvaged soon after the structure
burned. Three posts (Features 7, 8, and 9) seem to have simply been pulled out of the
structure because there was no evidence of digging around them. The southeast post
(Feature 1) was left behind because it was burned. As illustrated in Figure 30e, an
undisturbed burned viga was found above Feature 11. This indicates that the post
associated with that feature was removed before the structure collapsed. Had it been
removed after the collapse, the viga would have been disturbed during excavation.

The pithouse filled naturally after being salvaged. Six levels of colluvial fill were
defined (Strata 1 through 6). Evidence of at least three fires was visible in these levels.
A 3 cm thick ash lens was at the base of Stratum 2, a 5 cm thick ash lens was at the top
of Stratum 5 (in places overlying oxidized soil), and the upper part of Stratum 6 was
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oxidized to a depth of 4 cm and covered with a 3 cm thick ash lens. These lenses are
probably indications of forest fires, especially those in Strata 5 and 6, where soil
oxidation indicates intense heat. Variations in colluvial strata may also be related to
fires, resulting in intensified erosion after each burn. This may have caused the textural
variations that allowed strata to be differentiated. Eventually the pithouse was completely
filled and indistinguishable from the natural terrace surface.

Dating the Site

Four types of chronometric samples from LA 2742 were submitted for dating,
including one tree-ring, four archaeomagnetic, seven radiocarbon, and three obsidian
hydration samples. The dates acquired through these analyses vary widely, and both
radiocarbon and obsidian hydration analyses yielded wide ranges of dates, many
apparently too early.

One tree-ring sample was submitted to the University of Arizona Laboratory of
Tree-Ring Research. The sample (TNM-23) was a burned piece of ponderosa pine
recovered from pithouse fill, probably a viga fragment from the roof of the structure.
The interior date was A.D. 1018p (pith ring present), and the exterior date was A.D.
1122vv. There is no way of estimating how far the last ring is from bark and thus no
way to determine exactly how long after A.D. 1122 the viga was cut, but it shows that
the structure was built after that date.

Four archacomagnetic samples were analyzed by Daniel Wolfman of the Office
of Archaeological Studies. They included samples from a burned zone in Stratum 6, the
original hearth, and both remodeled hearths. Results are shown in Table 6. Because of
its high ays value, no date could be assigned to the sample from Stratum 6, which
represented a postoccupational burn. All three samples from the hearth had low oy
values and were assigned dates centering around A.D. 1200. There was no statistically
significant difference between these samples (Daniel Wolfman, personal communication),
and they provide a date range of A.D. 1195 to 1220. This is consistent with the tree-
ring date and shows that the structure was occupied in the late A.D. 1100s or early A.D.
1200s.

Radiocarbon samples from a variety of proveniences within the site are listed in
Table 7. None of the radiocarbon dates corresponds with those provided by the
archaeomagnetic and tree-ring analyses. Both of the corn cob samples yielded dates that
are much too early, as are those from the support posts. The latter can probably be
dismissed as "old wood," since they come from the cores of juniper logs. It is also
possible that the early date for the hearth sample has a similar source. In all, only the
midden and ash pit samples come close to corresponding with the other dates, and then
only at the second standard deviation. There is a 95 percent chance that the midden
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sample dates between A.D. 890 and 1170, and the ash pit sample between A.D. 900 and
1250 (calibrated dates). Clearly, when compared with other dating methods, the
radiocarbon analysis leaves much to be desired. The results could indicate a date 200
years or more earlier than the actual time of occupation.

Table 6. LA 2742, archaeomagnetic analysis

Sample Location Lat. Long. [ ép ém N Demag. Date

No. (A.D.)
PC510 Stratum 6 81.9 185.4 6.0 6.5 8.3 8/8 NRM -

PC537 original hearth 71.6 199.1 1.4 1.7 22 8/8 50 _ 1170-

1230

PC663 hearth-first remodeling 78.1 185.8 1.5 1.7 22 8/7 200 1170-

1230

PC609 hearth-second remodeling 78.4 195.9 2.5 2.9 3.8 8/8 NRM 1175-

1245

- average of hearth samples 78.1 193.9 1.0 1.2 1.6 24123 - 1195-

1220

Table 7. LA 2742, radiocarbon analysis (ranges are at one standard deviation)

Sample Type and Provenience Uncorrected Date, C-13 Adjusted Date and Calibrated Date(s) and
No. A.D. Range, A.D. Range(s), A.D.

Beta- charcoal from midden 1000470 940+ 70 1015

46595 (107N/113W) (870-1010) (974-1039)

Beta- corn cob from pithouse fill 8804120 6504120 681

46596 (530-770) (640-880)

Beta- corn cob from pithouse fill 1100+ 130 9004130 991

46597 (770-1030) (880-1050,
1091-1119,
1143-1153)

Beta- charcoal from ash pit 1030480 990480 1030

46599 (Feature 4) (910-1070) (999-1166)

Beta- support post fragment 860+ 60 810160 891

46600 (Feature 10) (750-879) (810-849,
851-975)

Beta- support post fragment 730470 690+ 70 725, 735, 766

46601 (Feature 1) (620-760) (669-860)

Beta- charcoal from upper hearth 790+ 60 780460 883

47036 (Feature 3) (720-840) (780-953)
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Three pieces of debitage were submitted for obsidian hydration analysis (Table
8). Dates were calculated using ground temperature and humidity data from both
Sagebrush Pueblo and Pot Creek Pueblo (Ridings 1991). The correspondence of dates
derived using this method to those provided by other chronometric techniques depends
on which ground temperature and humidity figures are used. Using the Sagebrush
Pueblo data, the early end of the range for sample 91-520 corresponds to the
archaecomagnetic dates. Unfortunately, most of this range scems too late. Both of the
other samples dated far too early when compared with other chronometric data. The Pot
Creek Pueblo temperature and humidity figures seem to yield more accurate results.
While one sample (91-520) seems to date a century too late, the others correspond more
closely to the dates suggested by other chronometric data. Because LA 2742 is on the
same side of the valley as Pot Creek Pueblo and the opposite side from Sagebrush
Pueblo, the ground temperature and humidity regime would be expected to more closely
resemble the former. That the use of those figures provide dates more closely
approximating those provided by other chronometric techniques lends support to that
conclusion.

Table 8. LA 2742, obsidian hydration analysis

Sample Source EHT (<C) Rate Rim Width SD Date (A.D.) SD Date Range
91-519" Polvadera 10.8 100% 2.42 0.07 952 +83 869-1035

91-5192 12.6 1148 +68 1080-1216
91-520" Polvadera 12.2 96 % 2.13 0.07 1256 +66 1190-1322
91-520° 13.6 1329 +25 1304-1354
91-5211 Polvadera 12.2 96 % 2.51 0.07 987 +78 909-1065

91-5212 13.6 1132 +67 1065-1199

' Temperature and relative humidity data from Sagebrush Pueblo (Ridings 1991).
* Temperature and relative humidity data from Pot Creek Pueblo (Ridings 1991).

Pollen Analysis

Four pollen samples were analyzed at the University of New Mexico’s Castetter
Laboratory for Ethnobotanical Studies (CLES). They included two from Feature 18
(burial) and two from midden fill (Dean 1991a:14-16). One of the burial samples
(CLES-90224) was from material adhering to the back of the skull, and the other was
from the abdominal cavity (CLES-90225). Midden samples were from grids 107N/114W
(CLES-90211) and 106N/114W (CLES-90223). Results are presented in Table 9. It is
surprising that neither midden sample contained corn (Zea), prickly pear (Platyopuntia),
cholla (Cylindropuntia), or chicory/dandelion (Cichorieae) pollen, since they are common
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Table 9. LA 2742, pollen analysis

Midden Samples Burial Samples
Taxon CLES-90211 CLES-90223 CLES-90224 CLES-90225
(beneath skull) (abdominal cavity)
No. Conc.' No. Cong." No. Conc.! No. Conc.!

Pinaceae 18 1,452 54 784 27 852 22 710
Pinus 30 2,420 65 944 72 2,273 80 2,581
Picea 1 81 - 0 - 0 1 32
Abies - 0 - 0 - 0 - 0
Juniperus 15 1,210 2 29 3 95 7 226
Juniperus/Populus - 0 - 0 - 0 - 0
Alnus - 0 . 0 - 0 . 0
Quercus - 0 - 0 - 0 - 0
Cheno-am o6 7,744 547 784 412 1,294 44? 1,420
Ephedra 1 81 1 15 3 95 - 0
Gramineae - 0 5 73 - 0 1 32
Zea - 0 - Y] 4] 19 56 1,807
Low-spine composite 10 807 9 131 4? 126 5 161
Artemisia - 0 1 15 - 0 1 32
High-spine composite - 0 1 15 7 221 1 32
Cichorieae - 0 - 0 5 158 I 355
Opuntia - 0 - 0 - 0 - 0
Cylindropuntia - 0 - 0 2 63 1+3 28
Platyopuntia - 0 - 0 1 32 7 226
Unknown 0 0 1 15 0 0 0 0
Unidentifiable 48 3,872 24 348 32 1,010 19? 613

22%) (11%) (16%) (8%)
Total pollen 218 17,667 217 3,153 201 6,238 256 8,255

Spike 18 100 46 45

! Pollen concentration expressed as estimated number of pollen graine per gram of sample.
? One or more clumps of three or more grains seen during count.
3 One or more grains seen during scan of slide after count completed.

[} Number of grains scen during 200 grain count; final pollen concentration computed using

compensate for uneven distribution of pollen type on slide.
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Figure 31. LA 2742, plan of burial (Feature 18).
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pit (Feature 18), if present, was quite ephemeral and shallow. It was heavily disturbed
by rodent burrowing in the area. In addition, a shallow pit could have been excavated
into this midden area and not be readily apparent because it was filled with similar
matrix. There were numerous cobbles over and around the burial, suggesting that it was
covered by cobbles as part of interment.

This individual was generally well preserved, though some erosion was present
on the long bones of the left side. The remains were fairly complete. Four cervical
vertebrae and most of the hands and feet were missing. Rodent activity apparently
displaced the cervical vertebrae and the elements of the right hand. The other missing
elements may have been displaced by the same processes. Since bones of the foot and
hand are small and often missing or displaced in burial context, the agent of disturbance
can only be assumed in this case.

Cranial Remains

The cranium is complete, though excavation trauma to the left temporal resulted
in several displaced fragments that were subsequently refitted. All cranial sutures are
fused, and there is some obliteration of the sagittal suture. The parietals exhibit slight
bossing.

The most interesting aspects of the cranium are the individual’s small palate and
dental anomalies. The marked dental anomalies and pathologies are the result of
inherited traits and pathological tooth loss. The congenital lack of a tooth or teeth
(agenesis) is an inherited trait, though nondevelopment of a permanent tooth bud may
have nutritional implications as well. In order to determine true agenesis from
noneruption, radiographs were done of the articulated cranium and mandible, and the
palate (Figs. 32 and 33). Figure 32, a panoramic radiograph of the articulated cranium
and mandible, shows no unerupted teeth in either the maxilla or mandible. This is
consistent with a lack of any bulging in the maxillary or mandibular cortical tissue in
these areas. The radiograph does show the right first premolar erupting through the
maxillary tissue near the nasal (also see Fig. 37). Identification of this tooth as a first
premolar was made from the partially visible occlusal surface (Fig. 34) and an individual
radiograph done of this partially exposed tooth (Fig. 35).

The maxilla exhibits several interesting anomalies. The overall dimensions of the
palate are small (see inventory, Appendix 2; Fig. 36). The third molars appear to have
been lost antemortem, but only the posterior aspect of the sockets are resorbed. The first
and second maxillary molars are hyper-erupted due to the early loss of their mandibular
counterparts. The right first molar has a large caries on the mesial/occlusal aspect that
extends into the dentine layer.

The right second premolar shows heavy wear with dentine exposure, and the left
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Figure 33. LA 2742, radiograph of palate.
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gure'36. LA 2742, photograph of palate,

Figure 37. LA 2742, photograph of full maxilla.
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igure‘ 39. LA 2742;klphatkqgraph of left distal femur.
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second premolar is missing. The loss of the left second premolar appears to have been
antemortem because the socket is ephemeral due to resorption in the area. There is
agenesis of the left first premolar with a small space, but no socket occurring at that
location in the dental arch. The right first premolar has no space in the dental arch but
has partially erupted through the maxillary table near the nasal opening (Fig. 37). There
is agenesis of both maxillary canines, a rare phenomenon in prehistoric Anasazi
populations, though it has been recorded.

The left lateral and central incisors were lost postmortem, and the right lateral and
central incisors are present and exhibit extensive wear. Both are worn into the dentine
at a labiolingual angle that suggests that these teeth were used both for cutting and
grinding, The right lateral incisor has a caries on the mesiolingual aspect of the neck.
The lateral incisors of this individual occluded with the mandibular canines. This
resulted in heavy wear to the lateral aspects of the canines. There is also wear on the
buccal surface of the lower canines.

The mandible of this individual also exhibits interesting variations. The
dimensions of the mandible reflect its small size (see inventory, Appendix 2). It is wide
at the condyles but tapers to a distinctly pointed chin (Fig. 38). All of the molars were
lost early in this individual’s life, as is apparent from the complete resorption of tissue
in that area and the hyper-eruption of the maxillary molars. Though the molars are
absent, there is some question whether there was space available for the eruption of all
three molars. The thinning of the posterior horizontal ramus may suggest agenesis of the
third molars, the most common pattern of tooth absence among the Native American
populations in the Southwest (White 1990). Given the other congenital absences in this
individual, the absence of lower third molars fits a pronounced variation from normal
eruption patterns.

The left first and second premolars are missing postmortem. The right first and
second premolars exhibit moderate occlusal wear. The left canine is also missing, but
the right canine exhibits moderate to heavy wear on the buccal and occlusal surfaces that
produced a reduction of the occlusal surface. When the mandible and cranium were
refitted, this canine occluded with the maxillary lateral incisor, which is the reason for
this distinctive wear pattern.

Both mandibular lateral incisors were congenitally missing (agenesis), resulting
in the occlusion described for the one mandibular canine represented. Lack of
mandibular lateral incisors has been noted in individuals from the Chaco area (Akins
1986:148) and is another common agenesis noted by White (1990). Both lower central
incisors are missing postmortem, but the sockets are present in this almost V-shaped
anterior mandible. The distinctly protruding chin is a result of the size of the mandible,
the lack of lateral incisors, and the sex of the individual.

The numerous dental anomalies made determination of age from the dentition
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difficult. Both agenesis of several teeth and early tooth loss produced aberrant occlusal
patterns and wear, Further, the diet of the southwestern individuals whose dental wear
patterns are used in aging the dentition of skeletal remains was primarily agricultural
(Bass 1987:287). Wear on this individual’s anterior teeth suggests that her diet was not
primarily agricultural.

Postcranial Remuains

The postcranial remains of this individual exhibit some interesting disease
processes. Osteoarthritis is apparent on several postcranial elements, but the seventh and
eighth thoracic vertebrae are the most severely affected. There is evidence of neoplastic
lesions in five elements that may have resulted in the death of this individual (Fig. 39).
Metastasis is evident, but with only skeletal remains, soft tissue involvement is uncertain.
The occurrence of lesions at epiphyseal boundaries of the humerus, ulna, femur, and
sacrum, along with small lesions in the right innominate, indicates that this was probably
a metastatic carcinoma (White 1990:349; Ortner and Putschar 1985:265). The pattern
of lesions most closely follows that described by Ortner and Putschar (1985:264-265) for
multiple myeloma, but this condition is rarely found in archaeological remains. The
lesions accelerated erosion of these elements so that most measurements of lesion size
are close approximations (see inventory, Appendix 2).

Discussion

This single interment of an adult female from an occupation midden area is
informative on several fronts. The interment practice is similar to that observed at other
Valdez-phase sites. At least one other burial from a site near LA 2742 (a female from
LA 3643; Peckham and Reed 1963) does not express the anomalies noted in this
individual, making this individual’s dental patterns even more intriguing. Finally, the
implications that dental anomalies might have for nutritional stress tracking family groups
are worth pursuing, More studies on burials from the Valdez phase and later phases in
the area could provide critical information on both population migration and population
diet.

The interment is similar to the cairn-covered midden burials described by Reed
from LA 3643 (Peckham and Reed 1963) and Steen (1976) at LA 14868. Green (1976)
states that a number of methods of interment were used during the Valdez phase, but she
also notes the occurrence of cairn burials (e.g., TA-18). Dean’s (1991a:15) pollen
analysis for LA 2742 suggests that pine boughs were used to close the burial before the
cobbles were added.

The pollen analysis adds other information on the details of the interment of this
individual (Dean 1991a:15). Two samples were taken from the burial, one from the back
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of the skull and one from the abdominal area, and two samples were taken from the
general midden area. The differences between the burial and general samples provide
evidence of the last meal and burial activities. A significant number of torn corn pollen
grains along with cholla and prickly pear cactus pollen may be indicative of this
individual’s last meal. The number of cactus pollens is higher in the burial samples, and
Dean suggests they were introduced as a food item in the form of unopened flowers and
fruits.  Since corn pollens are not normally torn even after passing through an
individual’s digestive tract, these torn corn pollen grains were most likely the result of
food preparation by grinding. The concentration of torn corn pollens from the abdominal
area of the burial suggests that corn meal was part of the last meal consumed by this
individual, though corn meal may also have been sprinkled over the burial before the
grave was closed.

The burial position was the result of interment and postdepositional slumping of
the body. We also know that rodents have disturbed some of the burial context by
churning through the surrounding matrix. These postdepositional processes may have
mixed pollens from the abdomen with other areas above and around the burial. Thus,
the cactus and corn pollens could have been part of the last meal or from burial offerings
made during interment. When compared to the general midden samples, the high
frequency of chicory/dandelion pollen within the burial samples also suggests that these
yellow to purplish flowers were intentionally placed in the grave before it was closed.
The use of these blooms also indicates that the individual died during the late spring,
when these flowers are available in the area.

As discussed above, apart from interment practices, this individual expressed a
number of interesting anomalies and pathologies. The small palate and mandible noted
in this individual was also noted in several of the burials described by Green (1976:61)
and the burial described by Reed (Peckham and Reed 1963). The agenesis of maxillary
canines, one maxillary premolar, and the mandibular lateral incisors raise questions about
dietary stress as well as inheritance. We know from White (1990) and Bass (1987) that
agenesis of the third molars and occasional agenesis of the lateral incisors is known from
prehistoric Southwestern burials. Agenesis of canines and asymmetrical absence of a left
premolar are extremely uncommon occurrences. There is some question as to the origin
of such phenomena. Though the absence of the canines may indeed be an additional
hereditary expression, the premolar absence may well be the result of early (perhaps in
utero) nutritional stress during the period of permanent tooth bud development (Dean and
Beynon 1991; Schwartz and Langdon 1991). At this point, either suggestion could be
equally valid.

This burial had a pattern of bone lesions that would suggest a multiple myeloma
as the likely the cause of death, though any soft tissue involvement can never be
ascertained. The individual’s age was near the life expectancy for that period, and other
complicating factors may have played a part in her death.
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Conclusions

This individual has provided evidence on hereditary expression of dental traits,
disease, and burial practices during the Valdez phase. This burial expressed a pattern
of dental agenesis that extends beyond those more common to this area. Third molar and
lateral incisor agenesis fit a pattern previously observed. The absence of upper canines
and a left first premolar is much less common and could be useful in tracking inheritance
to later populations in the area or periods of extreme food stress.

The cancer noted in this individual may be a hemopoietic form that has been
infrequently documented in prehistoric remains. However, a more intensive study of the
human remains from the Valdez phase and later phases is required before any pattern can
be established. This individual has provided evidence of anomalies and disease that has
piqued our interest but provides only one case to date.

Pollen analysis, along with excavation evidence, provide information on the
interment practices used for the individual. The suggestion that corn meal was sprinkled
over the burial, along with the presence of flowers, indicates that some interment ritual
was followed. The pine bough that would have been placed over the body also provides
evidence of a more formal interment than the midden area and displaced cobbles might
have initially suggested.

Chipped Stone Artifacts

A total of 486 chipped stone artifacts were recovered from LA 2742 (Table 10).
Local materials, making up 88 percent of the assemblage, include cherts, undifferentiated
igneous rocks, basalt, limestone, quartzite, rhyolite, micaceous schist, and quartz.
Nonlocal materials, 12 percent of the assemblage, include Pedernal chert, obsidian, and
quartzitic sandstone. Obsidian was imported from the Jemez Mountains, mostly from
the Polvadera Peak source. Pedernal chert outcrops near Abiquiu and is found in gravel
deposits along the Rio Chama and the Rio Grande south of Espafiola. The source for
quartzitic sandstone is unknown, but it may also come from the Chama Valley (Newman
1983).

Reduction debris (debitage and cores) comprises 99 percent of the assemblage.
Only nine formal tools were found. They include a chert uniface fragment, a fragment
of a Pedernal chert uniface, a basalt chopper, part of a Pedernal chert Pueblo side-
notched point that broke during manufacture, a complete obsidian Pueblo side-notched
point, a complete basalt En Medio point, the blade of a hafted Polvadera obsidian drill,
an unfinished chert biface that snapped at a flaw during manufacture, and a chert biface
that was abandoned during manufacture because it was too thick.
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Table 10. LA 2742, chipped stone artifact morphology by material type

Artifact Morphology
Material

Core Biface Angular | Cores | Cobble Unifaces Bifaces Totals

Flakes Flakes Debris Tools
Chert 177 0 92 13 0 1 2 285
Pedernal chert 37 0 10 1 0 1 1 50
Obsidian undifferentiated 2 0 0 0 0 0 1 3
Polvadera obsidian 3 0 0 0 0 0 1 4
Igneous undifferentiated 37 0 5 1 0 0 0 43
Basalt 42 2 3 0 1 0 I, 49
Rhyolite 2 0 0 0 0 0 0 | 2
Limestone 27 0 1 2 0 0 0 30
Quartzite 13 0 0 0 0 0 0 13
Quartzitic sandstone 1 0 0 0 0 0 0 1
Micaceous schist 0 0 1 0 0 0 0 1
Quartz 4 0 1 0 0 0 0 5
Totals 345 2 113 17 1 2 6 486

Ground Stone Artifacts

Forty-five ground stone artifacts were recovered. The distribution of functional
type by material is listed in Table 11. Sandstone predominates, and, in combination with
quartzitic sandstone, comprises over 60 percent of the assemblage. Tools associated with
food processing (manos, metates, pestles) make up over 60 percent of the assemblage.
Both one- and two-hand manos were found. Metates are represented by basin, trough,
and slab forms, the latter predominating. One pestle was found, but mortars are lacking.

Other activities are also suggested by this assemblage. Two types of polishing
stones were identified, one used on pottery, the other on plaster. The presence of
palettes suggests that pigment was ground to make paint, and a lapidary stone may be
evidence of jewelry-making. Hammerstones were used for flintknapping or other
activities that involved pounding. At least three tools were multipurpose: two metates
were reused as anvils, and a third was reused as a palette.

Two pieces of ground stone, Features 5 and 6, were set into the pithouse floor.

Artifacts not assigned a specific function include shaped slabs and unidentified fragments.
Several of the former were found above the hearth in pithouse fill and probably represent
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Table 11. LA 2742, ground stone artifact function by material type
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Table 12. LA 2742, ground stone artifact function by preform morphology

Function Preform Morphology

Indeterminat Rounded Core Chunky or Flattened Thick Thin Very Totals

cobble angular cobble slab slab thin

slab
Indeterminate 0 0 0 0 0 0 0 1 1
0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 2.2
Polishing 0 1 0 0 1 0 0 0 2
stone 0.0 50.0 0.0 0.0 50.0 0.0 0.0 0.0 4.4
Shaped slab 2 0 0 0 0 0 4 2 g
25.0 0.0 0.0 0.0 0.0 0.0 50.0 25.0 17.8
Anvil 0 0 0 0 1 0 0 0 1
0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 22
Palette 1 0 0 0 0 0 0 1 2
50.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 4.4
Lapidary 0 1] 0 0 0 0 0 1 1
slone 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 2.2
Hammerstone 0 1 0 1 0 0 0 0 2
0.0 50.0 4.0 50.0 0.0 0.0 0.0 0.0 4.4
Mano indet. 0 0 1 0 1 0 0 0 2
0.0 0.0 50.0 0.0 50.0 0.0 0.0 0.0 4.4
One-hand mano 1 1 0 1 3 0 Q 2 8
12.5 12.5 0.0 12.5 37.5 0.0 0.0 25.0 17.8
Two-hand mano 0 0 0 ] 3 0 Q 1 4
0.0 0.0 0.0 0.0 75.0 0.0 0.0 25.0 8.9
Basin metate 0 0 0 0 0 0 1 0 1
0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 2.2
Trough metate 2 [\] 0 0 0 0 0 0 2
100.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 4.4
Slab metate 5 0 0 0 0 1 1 3 10
50.0 0.0 0.0 0.0 0.0 10.0 10.0 30.0 22.2
Pestle 1 0 0 0 0 0 0 0 1
100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2
Totals/ 12 3 1 2 9 1 6 11 45
Percent 26.7 6.7 22 4.4 20.0 2.2 13.3 24.4 100.0
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Table 13. LA 2742, ground stone artifact function by labor invested in production

Function Labor Investment
None (natural Slightly Mostly Fully Totals
form) modified modified shaped
Indeterminate 0 1 0 0 1
0.0 100.0 0.0 0.0 2.2
Polishing stone 1 1 0 0 2
50.0 50.0 0.0 0.0 4.4
Shaped slab 0 4 2 2 8
0.0 50.0 25.0 25.0 17.8
Anvil 1 0 0 0 1
100.0 0.0 0.0 0.0 2.2
Palette 0 0 1 1 2
0.0 0.0 50.0 50.0 4.4
Lapidary stone 0 1 0 0 1
0.0 100.0 0.0 0.0 2.2
Hammerstone 1 1 0 0 2
50.0 50.0 0.0 0.0 4.4
Mano indet, 0 0 2 0 2
0.0 0.0 100.0 0.0 4.4
One-hand mano 0 5 2 1 8
0.0 62.5 25.0 12.5 17.8
Two-hand mano 0 0 4 0 4
0.0 0.0 100.0 0.0 2.2
Basin metate 0 0 1 0 1
0.0 0.0 100.0 0.0 2.2
Trough metate 0 0 0 2 2
0.0 0.0 0.0 100.0 4.4
Slab metate 0 1 4 5 10
0.0 10.0 40.0 50.0 222
Pestle 0 0 0 1 1
0.0 0.0 0.0 100.0 2.2
Totals/ 3 14 16 12 45
Percent 6.7 31.1 35.6 26.7 100.0
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Table 14. LA 2742, ground stone artifact function by portion

Function Portion

Indeterminate | Whole End Edge Corner Only Totals

fragment | fragment corner(s)

missing
Indeterminate 1 0 0 0 0 0 |
100.0 0.0 0.0 0.0 0.0 0.0 2.2
Polishing stone 0 1 1 0 0 0 2
0.0 50.0 50.0 0.0 0.0 0.0 4.4
Shaped slab 1 1 3 0 2 1 8
12.5 12.5 375 0.0 25.0 12.5 17.8
Anvil 0 1 0 0 0 0 1
0.0 100.0 0.0 0.0 0.0 0.0 2.2
Palette 0 0 1 0 0 1 2
0.0 0.0 50.0 0.0 0.0 50.0 4.4
Lapidary stone 0 0 1 0 0 0 1
0.0 0.0 100.0 0.0 0.0 0.0 2.2
Hammerstone 0 2 0 0 0 0 2
0.0 100.0 0.0 0.0 0.0 0.0 4.4
Mano indet. 0 0 0 0 2 0 2
0.0 0.0 0.0 0.0 100.0 0.0 4.4
One-hand 0 7 0 0 0 1 8
mano 0.0 87.5 0.0 0.0 0.0 12.5 17.8
Two-hand 0 3 1 0 0 0 4
mano 0.0 75.0 25.0 0.0 0.0 0.0 8.9
Basin metate 0 0 0 0 0 1 1
0.0 0.0 0.0 0.0 0.0 100.0 2.2
Trough metate 0 2 0 0 0 0 2
0.0 100.0 0.0 0.0 0.0 0.0 4.4
Slab metate 0 6 0 2 1 1 10
0.0 60.0 0.0 20.0 10.0 10.0 222
Pestle 0 0 0 0 1 0 1
0.0 0.0 0.0 0.0 100.0 0.0 2.2
Totals/ 2 23 7 2 6 5 45
Percent 4.4 51.1 15.6 4.4 13.3 11.1 100.0
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materials used to seal the entrance after abandonment. A shallow trough metate was used
to seal the ventilator opening, and a second was found on the pithouse floor.

Table 12 illustrates ground stone function by preform morphology. About 40
percent of the assemblage was manufactured from very thin to thick slabs. Another 12
percent was fashioned from round or flat cobbles. Only three artifacts were made from
cores or irregular chunks of material. Preform morphology could not be determined for
more than a quarter of the assemblage. Table 13 shows the amount of labor invested in
producing each functional category. Only a few artifacts are unshaped, including a
polishing stone, an anvil, and a hammerstone. Roughly a third of the assemblage was
slightly modified, while nearly two-thirds was mostly modified or fully shaped. Both
palettes, the pestle, and most of the metates fit into the latter category. About 60 percent
of the manos were mostly modified to fully shaped, and the rest were at least partially
modified. Thus, grinding tools had the most labor invested in their manufacture, while
tools used for pounding and rubbing had the least.

Table 14 shows ground stone function by portion. Slightly more than half of the
ground stone artifacts are whole. About half the metates and 71 percent of the manos
are whole. Other complete artifacts include an anvil, a polishing stone, a shaped slab,
and two hammerstones. Table 15 shows portion by production labor investment. All
unshaped artifacts are whole. While 58 percent of the lightly modified and 63 percent
of the mostly modified tools are broken, only 33 percent of the fully shaped artifacts are
broken. Except for the latter, the percentage of whole artifacts decreases with the
amount of labor invested in production. Whole artifacts found on the pithouse floor
include a trough metate, two one-hand manos, and the trough metate used to seal the
ventilator opening. Even with these artifacts removed from consideration, half of the
fully shaped ground stone artifacts were discarded while whole. While a basin metate
set into the floor is missing a corner, it was reused as an anvil and, thus, is whole if only
secondary use is considered. Two unshaped artifacts, a hammerstone and anvil, were
also found on the floor. These seven complete artifacts seem to have been left behind
as site furniture.

It is possible that other whole tools also fall into the category of site furniture.
As discussed earlier, the pithouse was sealed when it was abandoned, perhaps with the
intention of reoccupying it at a later date. Some of the other complete ground stone tools
may have also been intentionally left behind rather than discarded. Indeed, 11 of the
other 17 whole ground stone tools were recovered from pithouse fill. These artifacts
may have been cached on the roof or the nearby ground surface and deposited with the
fill after the structure collapsed.
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Table 15. LA 2742, ground stone portions by labor invested in production

Portion Labor Investment
None (natural) form Lightly modified Mostly modified | Fully shaped | Totals
Indeterminate 0 2 0 0 2
0.0 100.0 0.0 0.0 4.4
Whole 3 6 6 8 23
13.0 26.1 26.1 34.8 51.1
End fragment 0 3 3 1 7
0.0 429 429 14.3 15.6
Edge fragment 0 0 2 0 2
0.0 0.0 100.0 0.0 4.4
Corner 0 1 3 2 6
0.0 16.7 50.0 333 13.3
Only corner(s) 0 2 2 1 5
missing 0.0 40.0 40.0 20.0 11.1
Total/ 3 14 16 12 45
Percent 6.7 31.1 35.6 26.7 100.0

Ceramic Artifacts

The ceramic assemblage from LA 2742 is summarized here (for a detailed
discussion see Ceramic Analysis. The assemblage consists mainly of locally made
prehistoric types. A minimal number of intrusive types, including Wiyo Black-on-white,
Santa Fe Black-on-white, and Red Mesa Black-on-white are also found in the assemblage.
The total number of sherds collected and analyzed is 2,856. Of these, 83.3 percent are
plain wares, and 16.7 percent are white wares, a ratio of 5:1. Within the plain wares,
98.6 percent are jar sherds. Within the white wares, 63.5 percent are bowl sherds, 27.7
percent are jar sherds, and 7.9 percent are of an indeterminate form (Table: 16).

More than half of the assemblage (55.1 percent) was from the pithouse, and 30.1
percent was from the midden. Other proveniences from which ceramics were collected
were surface stripping, surface collection, and test pits.

The ceramic assemblage at LA 2742 is characteristic of the Valdez phase. The
white wares are dominated by Taos/Kwahe’e Black-on-white, though there is a minimal
amount (0.1 percent) of later intrusive white wares from the northern Rio Grande (Santa
Fe Black-on-white and Wiyo Black-on-white). Most of the plain wares (68.7 percent)
arc Taos Gray plain or incised/linear (10.2 percent). Corrugated and other textured
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varieties of Taos Gray, which are more common in the subsequent Pot Creek phase,
were found in very low frequencies (Table 17).

Table 16. LA 2742, summary of ceramic ware vessel forms

Plain Ware Vessel Forms Percent

Jar 98.6
Bowl 0.5
Indeterminate 0.7
Canteen less than 0.0
Pipe less than 0.0
Cloud blower less than 0.0
White Ware Vessel Forms

Jar 27.7
Bowl 63.5
Indeterminate 7.9
Ladle 0.6
Canteen 0.2

Faunal Remains

The pithouse and shallow midden area produced all of the 260 bone fragments
recovered from LA 2742, The majority of the bone (87.7 percent) was removed from
the pithouse fill that apparently washed in from a trash area around the structure. Only
32 bone fragments, 12.3 percent of the sample, were recovered from the excavation of
approximately 60 percent of the midden area. This difference is most likely due to
preservation. Bones in the shallow midden area would have been exposed to
environmental factors (e.g., leaching and root action) to a much greater extent than those
in the deep, stratified fill of the pithouse; therefore, more intact bone would be expected
in the latter context. Since division of the bone from these two areas would be
impractical given these conditions, the bone from them will only be compared for
environmental alterations. Taxon identified, element distributions, butchering, and other
taphonomic considerations will be presented for the assemblage as a whole.

Table 18 presents the frequency and percentage of taxonomic identifications. The
assemblage is dominated by small mammal species that may or may not be intrusive (see
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Table 17. LA 2742, ceramic type by vessel form, frequencies and percentages

Type Indeterm. Jar Bowl Ladie Canteen Pipe Total

Unknown 1 2 3 6

0 1 1 2

Taos Black-on-white 7 66 220 2 1 305

2 2.3 3.0 1 0 10.3

Santa Fe Black-on-white 3 3 6

1 1 2

Santa Fe Black-on-white, 2 2

local A 1

Wiyo Black-on-white 1 1

.0

Indeterminate mineral 1 5 7 13

white ware .0 .2 2 5

Indeterminate carbon 7 7

white ware 2 2

Indeterminate white ware 29 57 59 1 146

1.0 2.0 2.1 0 5.1

Taos Gray Plain 13 1,934 13 1 2 1,963

5 67.7 5 .0 0.1 68.7

Taos Gray Incised, linear 291 291

10.2 10.2

Taos Gray Incised, 33 33

herringbone 1.2 1.2

Taos Gray Incised, lincar 14 14

5 5

Taos Gray Incised, other 13 13

5 5

Taos Gray Corrugated, 2 2

indented 1 .1

Taos Gray Corrugated, 3 3

simple 1 .1

Taos Gray, neck-banded 15 15

5 5

Taos Gray Punctate, linear 5 5

2

Taos Gray Punctate, 25 25

herringbone 9 9

Taos Gray Punctate, other 5 5

2 2

Red Mesa Black-on-white 1 1

Taos Gray Punctate, linear 1 1
and herringbone

Total/ 51 2,477 322 3 2 1 2,857

Percent 1.8 86.7 11.3 1 1 0 100.0
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Table 18. LA 2742, faunal taxa

Taxon Frequency Percent
Small mammal 12 4.6
Medium mammal 1 0.4
Large mammal 44 16.9
Rodentia 19 13
Eutamias quadrivittatus 1 0.4
(Colorado chipmunk)
Cynomys gunnisonni 7 2.7
(Gunnison's prairie dog)
Tamiasciurus hudsonicus 3 1.2
(red squirrel)
Thomomys bottae 7 2.7
(Botta’s pocket gopher)
Dipodomys ordii 52 20.0
(Ord’s kangaroo rat)
Neotoma sp. (woodrats) 5 1.9
Neotoma mexicana 5 1.9
(Mexican woodrat)
Microtus sp. (voles) 21 8.1
Sylvilagus auduboni 18 6.9
(desert cottontail)
Lepus californicus 7 2.7
(black-tailed jackrabbit)
Canis sp. (dog, coyote, woll) 3 12
Artiodactyla 3 1.2
Odocoileus sp. (deer) 22 8.5
Aves (bird) 3 1.2
Meleagris gallopavo (turkey) 13 5.0
Ophidia (snake) 1 0.4
Bufonidae (true toads) 13 5.0
Total 260 100.2
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Overview of the Faunal Remains). A brief discussion of each taxon will provide
information about occurrence in the area, the possible mode of introduction to site
context, and their economic importance.

Bone fragments not identifiable beyond the class level were categorized as small
mammals, medium mammals, large mammals, and birds by thickness of cortical tissue
and the presence and morphology of cancellous tissue. Sixty bones, or 23.1 percent of
the sample, fall into this category. This is a low percentage compared to other
prehistoric assemblages, which range around 60 percent unidentifiable. This decreased
percentage of unidentifiable bone may be the result of the multitude of smaller species
occurring in the deposits. Since smaller mammal bone is often less fragmented and
retains its identifiable characteristics when split, less bone would then fall into this
category as the frequency of small mammal bone increased. The remaining 200 bone
fragments, 76.9 percent of the sample, could be identified to three orders, one family,
four genera, and nine species.

Small Mammals

Colorado Chipmunk (Eutamias quadrivittatus)

The Colorado chipmunk is the most common Eutamias form in the ponderosa
forest but is also common in mixed coniferous forest and woodland. It is also common
in scattered pifion-juniper woodlands, especially if rock outcrops are present (Findley et
al. 1975:108).

One anterior cranium could be assigned to this species. This element was tanned
by heating or roasting and appears to have been crushed. Though this species occurs in
the immediate site area, and burrowing was noted throughout the site, the roasted
appearance and crushing would suggest that the Colorado chipmunk was an economic
species at the site. Thomas’s (1971) criteria for distinguishing a species as part of a
cultural or noncultural assemblage state that intrusive species would be represented by
a more complete individual. The presence of a partial cranium supports the use of this
animal as an economic species.

Gunnison’s Prairie Dog (Cynomys gunnisoni)

Gunnison’s prairie dog occurs in low valleys but is common in montane forest
meadows up to 3,050 m (10,000 ft) (Findley et al. 1975:133). They are not abundant
today but have been a fairly common species in the past.

Seven elements could be assigned to this species. They include a cervical

vertebra, a rib, two innominate fragments, a humerus, a femur, and a tibia. Four of
these elements exhibited carnivore gnawing, and four specimens were lightly weathered

136



from exposure on the surface. Five of the elements were recovered from the same
stratum and unit. This suggests that this species may have been intrusive in site context
and may represent a burrow death or an individual killed and consumed by canids and
redeposited into structural fill,

Red Squirrel (Tamiasciurus hudsonicus)

The range of the red squirrel and Albert’s tassel-eared squirrel overlap, and their
morphology is similar, but the tassel-eared squirrel tends to be larger. Both may occur
in ponderosa forest, but the red squirrel predominates in lower forests and woodlands.
There is a clinal variation in the size of the red squirrel from south to north in the state:
the northern populations are smaller (Findley et al. 1975:138-140).

Three partial mandibles with dentition were assigned to this species. A partial
left and right mandible were recovered from Feature 8 in the northwest quad of the pit
structure and may actually be from the same individual. The third mandible was
recovered from pithouse fill and was probably washed in from nearby. All the
mandibles exhibit slight weathering and discoloration, perhaps from boiling.

Botta’s Pocket Gopher (Thomomys bottae)

Botta’s pocket gopher is one of the most widespread species in the state. It
inhabits almost every environment where suitable soils are available. There is a large
size variation in New Mexico that may be related to soil depth. Smaller species inhabit
rocky soils (Findley et al. 1975:144).

Seven elements were identified as Botta’s pocket gopher. Five of these (cranium,
mandible, innominate, radius, and ulna) were recovered from the fill in the southwest
quad of the pithouse and may represent the burrow death of one individual. Another
partial innominate was recovered from the ventilator fill, and a cranial fragment was
recovered from the upper levels of the pithouse fill. The occurrence of single elements
suggests that some individuals were part of the diet of the site occupants. This is
supported by the analysis of other Anasazi faunal assemblages (Mick-O’Hara 1993,
1987a). The fact that a number of elements were recovered together indicates only that
at least one individual of this species was intrusive.

Ord’s Kangaroo Rat (Dipodomys_ordii)

Ord’s kangaroo rat is common and widespread within the state of New Mexico.
It is found in suitable habitat below mid-woodland (Findley et al. 1975:174).

This species is represented by 52 elements in the LA 2742 faunal assemblage.

Most were recovered from pit structure fill, though an almost whole animal was
recovered from Feature 8 in the northwest quadrant of the pithouse. There are at least
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five individuals represented by recovered femora, but enough cranial and postcranial
remains were recovered to suggest that some individuals might be burrow deaths. Figure
40 shows the distribution of kangaroo rat and vole elements at the site. Though kangaroo
rat is represented by a number of anatomical segments, both that species and the voles
have increased numbers in at least one element. This suggests that these specimens were
cultural introductions, probably part of the household stew.

Woodrat and Mexican Woodrat (Neotoma mexicana)

There are five species of woodrat in the state, three of which occur in the Pot
Creek area (Findley et al. 1975:232-251). Five partial elements could only be identified
to the family level because of their overlapping ranges.

Mexican woodrats are a montane species reaching their greatest numbers in mixed
coniferous forests and occurring in more mesic areas in lower woodlands (Findley et al.
1975:247). Five elements could be assigned to this species. These include a cranial
fragment, two humerii, a sacrum, and a femur. Four of these elements were isolated
from Feature 8 in the northwest quadrant of the pithouse. Feature 8 also contained
several other species of rodent, perhaps indicating the cultural use of these small
mammals.

Yoles (Microtus)

Five species of voles of the genus Microtus occur in New Mexico (Findley et al.
1975:254). These species are extremely hard to distinguish, and no attempt was made
to separate them in this assemblage. Twenty-one small mammal elements could be
identified as voles. Nineteen were cranial elements, and of those, 12 were mandibles
representing at least eight individuals. With several other small mammals, 12 elements
were recovered from Feature 8, and all but two of these were cranial (see Fig. 40 for
element distribution). This indicates that this species, along with several others found
in Feature 8, were economic in nature and at one time were part of the diet of the former
occupants.

Desert Cottontail (Sylvilagus auduboni)

The desert cottontail occurs in pifion-juniper woodland throughout the state
(Findley et al. 1975:83). Cottontail was an important economic species for prehistoric
Puebloan groups, and annual rabbit hunts still take place at many pueblos.

Eighteen elements were identified as desert cottontail. A single tooth was the
only cranial element recovered. All others were axillary skeleton or long bones. This
included five femora and four innominate fragments that represent at least four different
individuals. Desert cottontail remains were isolated from the structural fill; Feature 2
(ventilator shaft fill); and Features 8 and 10, both postholes, although Feature 8 appears
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to have had another use prior to its use as a posthole, perhaps a storage cyst subsequently
filled with trash. -

Black-tailed Jackrabbit (Lepus californicus)

The black-tailed jackrabbit is frequently observed in grasslands and deserts
throughout the state but occurs in almost all areas below the ponderosa forest (Findley
et al. 1975:93).

Only seven elements identifiable as black-tailed jackrabbit were recovered from
LA 2742. All were recovered from the fill of the pithouse, and they represent at least
two individuals. The elements were scattered within the fill and probably washed in
from a midden area nearby. Several elements are carnivore gnawed, suggesting that
some of these remains may have been brought to the area by dogs or scavenged by dogs
from midden areas.

Other Species
anis Dog, Coyote, Wol

Three thoracic vertebrae could be assigned to this genus. These vertebrae were
recovered from the fill of the ventilator shaft (Feature 2). They may be the remains of
a Puebloan dog or a coyote that wandered into the area, but apparently the elements
recovered were brought into the ventilator by rodent burrowing in the ventilator.

Artiodactyla

An antler fragment and two rib fragments could be positively assigned to the
order Artiodactyla, but they are probably the remains of deer (Odocoileus sp.). Twenty-
two other large mammal elements could be identified to the genus Odocoileus and
represent the deer utilized by the occupants of LA 2742. Figure 41 presents the
distribution of deer elements. This elemental distribution is interesting because 72.7
percent of the bone are elements of low meat value or low meat utility (Binford 1978).
This would indicate that most elements recovered were discarded units that washed into
the pithouse fill. Discard of these low meat utility units is supported by the presence of
two burned elements in Feature 4, the ash pit.

Turkey (Meleagris gallopavo)

Wild turkeys are the largest and the swiftest of foot of all American game birds.
Turkeys were once abundant in all suitable habitats within the state (Ligon 1961:101).
Thirteen elements could be assigned to this species from the recovered faunal
assemblage. Nine of these were left and right wing elements from the same individual
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recovered from one stratum of pithouse fill, and three elements were burned black and
found in the pithouse hearth (Feature 3). Their occurrence points to the use of this
species but does not indicate the extent of that use. The occurrence of both wings from
one individual is interesting, but the recovery of these elements from the structural fill
makes the interpretation of their presence difficult.

Snakes (Ophidia) and True Toads (Bufonidae)

One snake vertebra was isolated from Feature 8. Its occurrence with other small
mammal remains suggests that this taxon was occasionally included as part of the menu.
One almost complete toad was recovered from the pithouse fill. Its presence suggests
that filling of the structure was gradual, and there were periods when the fill was wet
enough to attract that taxon.

Discussion

The majority of the faunal assemblage from LA 2742 came from the pithouse.
The difference between the faunal remains retrieved from the structural fill and those
from features, especially Feature 8, is interesting. The fill contains all the taxa contained
in Table 18. Some species, such as the toad and the prairie dog, are clearly intrusive.
Other species identified from the pithouse fill appear to have been part of the overall diet
of the former occupants, washed in from a nearby midden. Remains isolated from
feature fill include burned turkey and cottontail elements from the hearth, burned deer
elements from the ash pit, and four species of small rodents and cottontail elements from
a secondary posthole (Feature 8). Feature 8 was bell-shaped, and the bottom was lined
with cobbles. One or two rodent species burrowing into soft feature fill could be
expected, but this feature contained four rodent species, cottontail, and snake remains,
The element distribution among the rodents also suggests that they were economic
species. Perhaps these species were garbage from the cooking pot tossed into this feature
prior to its use as a posthole. If so, the faunal remains may be evidence of feature
remodeling and reuse during a period of structural remodeling at the site.

Flotation Analysis

The principal site elements at LA 2742, a pithouse and midden, were both
sampled in some detail. Within the pithouse, sample locations included material
overlying the floor (FS 160, 173, 326), the large central hearth (FS 361, 362), and the
adjoining ash pit (FS 371, 372, 373). Corn debris was found throughout (Tables 19 and
20). Otherwise, the hearth was actually the least productive provenience, with no
additional species found. The ash pit added several species of unburned weedy annuals,
including some with likely economic associations (goosefoot, winged pigweed, tobacco).
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Table 19. LA 2742, Pithouse 1, flotation scan results

Taxa

Trash above floor
FS 160

Floor duff
9IN/115W
FS 173

NW quad
Floor
FS 326

Feature 3
Hearth
FS 361

Feature 3
Hearth
FS 362

Feature 4
Ash pit
Fs 3N

Feature 4
Ash pit
FSa3n2

Feature 4
Ash pét
FS 313

Chenopodium
goosefoot

+

+

+4++ 7

Cycloloma
winged pigweed

Portulaca
purslane

++

MNicotiana
tobacco

+4+

Physalis
groundcherry

Euphorbia
spurge

Atriplex canescens
saltbush

+ %

Juniperus
juniper

4%

Echinocereus
hedgehog cactus

Opuntia
pricklypear

+++ *?

Yucea
yucca

+%*

Zea mays
corn

o*

c*

c*

kv, o*

k*, c*

o

k*, c*

Total taxa/
Burned taxa

E

+ 1-10 seeds; + + 11-25 seeds; ++ + > 25 seeds
* some or all items burned
k = kernel; ¢ = cupule; tw = twig; ne = necedle; nu = nutshell; co = male cone




Table 20. LA 2742, flotation full-sort results

Pit Structure 1 Midden
Taxa Hearth 9ON/115W | NW Feature 4 Feature 4 11IN/116W
FS 160 Duff quad Ash pit Ash pit FS 195

F5 173 FS 326 Fs 371 F5 373
Probable economics, weedy annuals
Chenopodium (goosefoot) 19/32*
Amaranthus (pigweed) 3/5%
Nicotiana (tobacco) 1/1 2/3.1 2/4.3
Probable economics, perennials
Juniperus (juniper) tw* 1/0.8*
Atriplex canescens (fourwing 212*
asaltbush)
Cultivars
Zea mays (com) c+* ct* ct+* c++* c++*

1/0.6*

Unidentifiable 7/13*
Total probable economic species:
Total taxa/ 7 3 1 2 1 Q
Burnexd taxa/ 6 2 1 1 1 1]
Total seeds 32/53 339 0 2/4.3 1/0.6 0
Uncertain role
Chenopodium (goosefoot) 35/58.5 13/208.0 | 1721 4123
Amaranthus (pigweed) 2/3.1 1/16.0
Portulaca (purslanc) 161/308 9/13.8
Physalis (groundcherry) 2/2.3
Pinus edulis (pifion) ne+++
Echinocereus (hedgehog cactus) 4/6.2
Opuntia (pricklypear) 27/26.2 37/44.% 1/0.6
Yuceca (yucea) 1/0.8
Unidentifiable 1/0.8
Total uncertains:
Total taxa/ 1 7 3 1 1 3
Total seeds 161/308 80/110.9 51/268.8 1/2.1 1/0.6 23/26.9
Probable contaminant:
Euphorbia (spurge) 172 0 0 0 1/3.1 0

a/b: Number before slash is actual number of seeds recovered; numbecr afier slash is adjusted number of seeds per liter of soil sample (taking into account
any sul pling or soil ple size other than the standard one liter).

* = some or all iterns burned; ¢ = cupule; k = kernel; ne = needle; tw = twig

+ 1-10 seeds; ++ 11-25 seeds; +++ > 25 seeds
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The pithouse floor produced the greatest abundance and diversity of probable economic
plant materials, including cacti and succulents, saltbush, and annuals.

Flotation samples were taken from throughout the excavated midden (13 samples
from 11 grids). Although two strata were discerned in some grids, excavators suspected
that all midden layers were quite mixed and that upper levels exhibited higher organic
content because of juniper and pifion duff from the surface. Horizontal distribution of
materials was expected to be of interest, but plant remains were of relatively uniform
content throughout the midden. A variety of unburned juniper and pifion parts were
found in many of the samples and were more common near the pit structure, as opposed
to further down the hill (Table 21). Unburned goosefoot, pigweed, purslane, and
groundcherry seeds, present in various grids, are additional possible recent intrusives.
Carbonized corncob fragments and kernels, found in small quantities in six of the
samples, are the only certain cultural plant materials in the midden area. All four pollen
samples analyzed from LA 2742 derived from the midden. The two samples from the
burial both contained corn. This may reflect a direct association of corn pollen with the
burial, while the charred corn debris in various midden grids was probably household
trash.

Compared with its slightly earlier counterpart (LA 70577), LA 2742 is distinctive
for the more widespread occurrence of various conifer parts, including pifion needles and
nutshell, and juniper twig fragments, seeds, and male cones (the pollen-bearing organs).
Many of these occurrences were unburned remains in the midden. The only carbonized
conifer remains were juniper seeds and twigs from central locations within the pithouse.
Corn remains were roughly similar in distribution (13 out of 20 samples, or 65 percent,
as opposed to 8 of 11, or 73 percent, at LA 70577) but slightly more abundant and in
better shape. The only corncob fragments large enough to be measured (three cobs with
a complete cross-section) were found at LA 2742 (Table 21). These three carbonized
specimens varied considerably, from a very small, eroded 8-row cob to larger 12- and
14-row cobs, one with most of its glumes still present. Unburned seeds of weedy
annuals included several taxa also at LA 70577 (Chenopodium, Amaranthus, Portulaca,
Euphorbia, Cycloloma, Physalis, and Nicotiana). A number of possible economic
species showed up only at LA 2742: Oryzopsis (ricegrass), Atriplex (four-wing saltbush),
Yucca, and Echinocereus (hedgehog cactus).

Charred wood specimens from LA 2742 were less diverse than those at LA
70577, lacking Douglas fir and oak (Table 22). Juniper accounted for 24 percent of the
assemblage by number of pieces but 88 percent by weight because of one very large
specimen, which alone constituted 74 percent of total weight. Ponderosa pine was the
other principal component (59 percent by number and 12 by weight). Piflon was
negligible at this site.
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Table 21. LA 2742, midden, flotation scan results

Taxa 106N/ 107N/ 107N/ 109N/ 110N/ 11IN/ 12N/ 113N/ 113N/ 114N/ 114N/ 117N
114W 113W 114W 115W 115W 116W 116W 115W 115W 115W 117W 113W
FS 263 FS 221 FS246 { FS194 | FS181 | FS1%5 | FS185 | FS 154 FS 155 FS 118 FS 87 FS W07

Chenopodium + + + *? +

goosefoot

Amaranthus +

pigweed

Physalis + + +

groundcherry

Juniperus tw tw, co +, tw tw, co +, tw, tw, co co co

juniper co

Pinus edulis ne ne ne ne ne ne, nu ne ne ne ne

pinyon

Zea mays k*, c* c* k* c* c* c*

corn

Total taxa/ 3 2 2 3 4 5 3 Z 2 2 3 1

Burned taxa 0 0 o 1 1 1 0 1 1 ¢ 1 ]

+ 1-10 seeds; ++ 11-25 seeds; +++ > 25 seeds
* some or all items burned
k = kernel, ¢ = cupule, tw = twig, ne = needle, nu = nutshell, co = male cone
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Table 22. LA 2742, species composition of charcoal submitted for C-14 dating

Pithouse 1 Midden Total
Percent

Taxa 99.45N/ | NW quad | NW quad | Feature 3 | Feature 4 | Feature 4 | Feature 10 | Feature 1 107N/ (number/

113.5W | FS 199 Stratum 5 | Hearth Ash pit Ash pit Beam Post 113W weight)

FS 156 Fs 210 FS 359 FS 363 FS 384 FS 415 FS ? FS 223
Juniperus 1 6 2 1 1 1 24
Jjumniper 4100 g 38¢ 0.89 2.3%¢g 513 ¢! 17.0g 88
Pinus edulis 1 2
pifien 04¢g <1
Pinus ponderosa 2 4 10 4 5 4 59
ponderosa 366¢ i8g 39¢ 39¢ 7.0¢g 10.4 g 12
Undetermined 7 14
conifer 28¢g <1
Total pieces/ t 2 10 20 5 5 1 t 4 100
Total weight (g) 4100 ¢g 366¢g 56¢g 79¢g 6.29 g Jog 513 ¢ 17.0g 104 g 100




Three natural soil samples and five adobe samples from LA 2742 were collected
and analyzed. Table 23 lists the samples by provenience and type. Table 24 summarizes

Adobe Building Materials

the analytical results.

Munsell Color

A variety of circumstances can affect sample color, and it is not always a reliable
estimator of sample similarity. However, M. Boyer’s (1992) work at the Vigil-Torres
site (LA 77861) shows that color can indicate similarities born out by other tests. On
the basis of color, the eight samples from LA 2742 can be combined into two groups of
samples and two additional, ungrouped samples. The first group, consisting of samples
Cl, C2, 3, and 4, was brown (10YR5/3). The second, samples 1 and 2, was pale brown
(10YR6/3). Sample C3 was light brownish gray (10YR6/2), and sample 5 was brown

(7.5 YR5/4), but redder than the samples in the first group.

Table 23. LA 2742, adobe sample numbers, proveniences, and types

Sample No. Provenience Type
C1 Roadcut, 3 m below modern ground surface natural soil
c2 Roadcut, 2 m below modern ground surface natural soil
Cc3 Roadcut, 1 m below modern ground surface natural soil
1 Pithouse, upper floor adobe floor
2 Pithouse, lower floor adobe floor
3 Pithouse, north wall adobe wall
4 Pithouse fill, SE quad adobe (roof fall?)
5 Pithouse, upper hearth collar adobe

Particle Size Distribution

Figure 42 shows significant differences between the particle size distribution of
the control samples and that of the adobe samples. There is also considerable similarity
within the adobe samples. Two groups can be defined based on particle size distribution.
The first consists of soil samples C1 and C2. Both samples have as their dominant
component coarse sand, at 54 and 64 percent, and both are less than 5 percent clay.
Sands make up about 80 percent of the samples, to about 20 percent silt/clay.
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Figure 42. LA 2742, adobe and natural soil particle size distribution.



The second group consists of adobe samples 1, 3, and 5. This group is most
evident in the coarse sand-fine sand-silt/clay ratio: 1.8/2.1/1.4. Although all five adobe
samples show similar decreases in particle frequency from coarse sand to clay, these
three samples are most similar in their rates of decrease.

Three samples stand by themselves in distribution of particle sizes. Sample C3
is clearly different in having the highest percentage of large particles and almost no silt
or clay. Sample 2, while similar to the other adobe samples, has the lowest percentage
of sand and the highest of silt. Its particle size ratio is 2.0/1.1/2.6, clearly different than
the samples in the second group. Finally, Sample 4, with a particle size ratio of
1.9/1.8/2.1, is also different from the other adobe samples, although its percentages of
sand and silt/clay are in the middle of the range of the adobe group.

Plasticity

Figure 43 shows that three groups can be defined using plasticity data. The first
group, Samples C1 and C3, are virtually or wholly nonplastic. That is, they will not
hold together in their natural states. The second group, Samples 1 and 5, have similar
liquid and plastic limits, as do Samples 2 and 3 in the third group. Samples C2 and 4
are by themselves.

Samples to left of line are non—plastic.
Groups are delineated by ellipses.
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24 -
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plastic limits

liquid timits
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Figure 43. LA 2742, adobe and natural soil plasticity.
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Soluble Salts

Again, three groups can be defined (Table 24). The first consists of the three
control samples, which are high in carbonates but lacking in other salts. The second
group, Samples 1 and 5, are also high in carbonates, while sulfates are present, chlorides
are notable, and nitrites are absent. The third group, Samples 2 and 3, resembles the
second, but sulfates are notable and chlorides are strong/dominant. Finally, Sample 4
is high in carbonates, and sulfates and chlorides are only perceptibly present.

Interpreting the Results

Analyses show that the adobe samples from LA 2742 can be combined into three
groups, each consisting of two samples. Two other samples do not fall within groups,
although they share similarities with the groups.

Group A consists of natural soil samples C1 and C2, obtained from 3 and 2 m
below the modern ground surface, respectively. Both samples are brown (10YRS/3).
Both are high in carbonates, but lacking in other salts. This is expectable since the
surrounding mountains are composed of interbedded shale, sandstone, and limestone, and
the soils are derived from these rocks. The presence of limestone accounts for the high
carbonates in all samples, adobe and natural soil. The samples in Group A have an
average 79.5 percent sand to 20.5 percent silt/clay and are virtually or completely
nonplastic, since clay makes up less than 5 percent of each.

Group B consists of adobe samples 1 and 5, taken from the upper pithouse floor
and the upper (latest) hearth collar. The samples have very different colors, pale brown
(10YR6/3) and brown (7.5YRS5/4), probably due to buming of Sample 5. In both
samples, sulfates are present, chlorides are notable, carbonates are strong/dominant, and
nitrites are absent. There are two primary sources for sulfates. One is calcium sulfate
in the soil. Calcium carbonate is present because of the limestone, so we might expect
calcium sulfate, as well. However, were this the source, sulfate should have been
present in the natural soil samples (M. Boyer 1992), which it is not. The second source
is air polluted by burning hydrocarbons. Since the samples come from the interior wall
and the hearth of the enclosed structure, smoke from the fire may be the source of the
sulfates. This is consistent with Glennie’s (1983:123-126) observation that smoke was
difficult to control in his experimental pithouse. Chlorides are often found in mortars
and plasters and are probably the result of fine material added to otherwise coarse adobe.
In this case, it is apparent that the adobe contains much more fine sand, silt, and clay
than does the natural soil. Chlorides may be the result of adding these materials.
Finally, the absence of nitrites indicates that the pithouse was not affected by
groundwater, In surface adobe structures, nitrites are often present from rising damp in
the walls, particularly if the wall has no foundation or footing. This was apparently not
a problem in the pithouse at LA 2742, perhaps because the structure was located on top
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Table 24. LA 2742, adobe analysis

Sample Munselt Particle Size in Percent Plasticity Soluble Salts
course fine silt clay all stlt/ liquid plastic plasticity sulfates chlorides nitrates carbonates
sand sand sand clay limit limit index

Ci 10YRS/3 53.8 23.9 17.6 4.6 7.8 222 20.0 21.3 -1.3 - - - +++
Cc2z 10YRS/3 63.6 14.5 15.1 4.1 81.1 19.1 0.5 26.2 4.3 - - - +++
C3 10YR6/2 80.2 11.1 91.2 8.8 240 233 7 - - - +++
1 10YR6/3 49.3 27.7 13.4 9.6 76.9 23.0 26.4 17.7 8.7 + ++ - +++
2 LOYR6/3 46.9 23.1 2t .4 8.3 70.1 29.8 28.3 19.0 9.3 ++ +++ - +++
3 [OYRS5/3 47.9 294 14.7 7.9 77.3 22.6 28.7 20.2 8.5 ++ +++ - +++
4 10YR5/3 51.5 26.5 14.9 7.0 78.0 21.9 322 22.6 9.6 + + - +++
5 7.5YR5/4 49.1 30.1 12.7 8.0 79.2 20.7 23.5 18.1 5.4 + ++ - +++

- = absent; + = perceptible; + = present; ++ = notable; + + + = strong/dominant




of a very narrow ridge. The landform may have facilitated water drainage away from
the pithouse.

The samples average 78.1 percent sand to 21.9 percent silt/clay. These figures
are not significantly different from those of Group A. The major difference is in the
amount of clay, which makes up 8.6 to 9 percent of the samples, twice that of Group A,
increasing the plasticity of the samples. Although their plasticity indices are not close,
their liquid and plastic limits are the lowest of the adobe sample. Figures 44 and 45
show that their silt/clay and sand profiles are almost identical, although they do diverge
in the large silt particles.

Group C consists of adobe samples 2 and 3, collected from the lower floor and
the pithouse wall. The floor was pale brown (10YR6/3), and the wall was brown
(10YRS5/3). In both samples, sulfates are notable, chlorides and carbonates are
strong/dominant, and nitrites are absent. If the sulfates are the result of smoke from the
fire, the difference between the samples in Group B and the wall sample in Group C is
probably due to the wall being continually exposed to smoke throughout the life of the
structure. The strong presence of sulfates in the lower floor may suggest that it was used
longer than the upper floor, that is, that the upper floor was poured relatively late in the
life of the structure.

The samples average 73.7 percent sand to 26.2 percent silt/clay. Although their
sand and silt/clay percentages are farther apart than those in Group A, Figure 44 shows
that their silt/clay profiles are almost identical and are clearly different from the other
samples. Their sand profiles (Fig. 45) diverge with increasing grain size, and Sample
3 has a higher frequency of larger sand particles. This is perhaps due to the difference
between a wall, which can be relatively coarse, and a floor, which should be finer and
smoother. Their liquid and plastic limits are the closest of the groups.

Other Samples

Besides these three groups, two samples stand on their own, different from each
other and from the groups. Natural sample C3, taken from 1 m below the modern
ground surface, has its own color, light brownish gray (10YR6/2), its own plasticity
figures (Fig. 43), and its own particle size distribution (Figs. 42 and 45). Only in
soluble salts does it resemble any other samples. Adobe sample 4, collected from the
fill of the pithouse and possibly representing roof material, shares its color with the
natural samples in Group A and the adobe samples in Group C. Its particle size
distribution, although similar to the other adobe (Fig. 42), is unique, particularly in the
actual distribution of clay and small silt particles (Fig. 44).
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Discussion

The adobe from LA 2742 was made from on-site soil. The sand profiles (Fig.
45) show that the actual distribution of sand particles in the adobe samples most closely
match that of natural sample Cl. Samples C2 and C3 are similar in the fine sand
particles but diverge dramatically as particle size increases. This situation is mirrored
in Figure 42, in which sample C1 more closely resembles the adobe samples than do C2
and C3. Sample C1 came from 3 m below thc modern ground surface, suggesting that
the adobe at LA 2742, while having important internal variation, was probably made
from soil from the deepest part of the original pithouse hole. This is expectable, given
that excavation of the original hole would have left the deepest soil on top of the
resulting dirt and rock mound (reverse stratigraphy). The adobe was made by adding
fine material to the natural soil. This is apparent in that the clay content of the adobe
samples is 1.5 to 2 times higher than the natural soil samples. Except in Sample 2, the
silt content is slightly lower in the adobe than in the natural soil. Similarly, fine sand
is higher in the adobe than in the natural soil, while coarse sand is slightly lower.
Together, the changes in particle size do not dramatically change the sand-silt/clay ratios
from the natural soil to the adobe. Again, Sample 2 is the exception. However, the
increased presence of clay, which acts as a binder for the adobe, is responsible for
significantly increasing the plasticity of the adobe over the natural soil. Thus, the
inhabitants of LA 2742 obtained clay, and perhaps fine sand, to add to the natural soil
from the pithouse hole to make acceptable adobe. The source(s) of these materials is
presently unknown, but they may have come from the margins of the Rio Grande del
Rancho floodplain or a nearby tributary arroyo.

Archaeological excavation of the pithouse revealed evidence of remodeling of the
structure. Adobe analysis supports this evidence. Two of the three groups of samples
arc adobe from what are interpreted as construction and remodeling episodes. Group C
consists of samples from the lower floor and the wall, both from the initial construction
of the structure. Group B consists of samples from the upper floor and the upper or last
hearth collar, both from a later remodcling episode. The evidence from soluble salts
suggests that some time passed between construction and remodeling and that the last
remodeling episode may have occurred late in the life of the structure.



LA 3570
(AR-03-02-05-587)

Jeffrey L. Boyer, James L. Moore, Daisy F. Levine, and Linda Mick-O’Hara

LA 3570 was located at an elevation of 2,185 m on a low terrace on the east side
of Rio Grande del Rancho. The site was on the south side of an unnamed drainage
across from LA 2742. Recorded by Peckham in 1956, it was partially excavated as a
salvage project during the reconstruction and paving of NM 518 (then NM 3). A photo
of the site adorns the cover of the final report (Peckham and Reed 1963). The Carson
National Forest Cultural Resources Atlas identifies LA 3570 as site AR-03-02-05-58,
placing it in the highway right-of-way about 410 m north of LA 3570. As previously
noted, no site could be located in that area (Boyer 1985b, 1989a), and it appears that site
AR-03-02-05-58 was mislocated. No map or detailed description exists from Peckham’s
work at the site. The site record contains only photographs and a plan view map of a
pithouse excavated in the road (Peckham and Recd 1963:4-6).

When relocated during the survey for this project, the site consisted of a sherd
and lithic artifact scatter on the low terrace (Fig. 46). No concentrations of cultural
material were obscrved. A single 1| m by | m test pit was excavated near the edge of
the road cut in an area of darkened soil. The pit was excavated to 1.5 m below surface.
A single artifact-bearing stratum was defined that yielded one to 10 lithic artifacts per 10
cm level. Because testing suggested the presence of subsurface deposits, and because a
pithouse was once present at the site, we thought that the deep, artifact-bearing stratum
might represent fill in a second pithouse. For these reasons, data recovery was initiated.

Excavation revealed that the artifact-bearing deposit was fill in a natural feature,
probably an arroyo. A shallow hearth or roasting pit was discovered. A concentration
of historic artifacts, an abandoned road or trail, and a possible mining prospect holc were
recorded, and much of the prchistoric artifact scatter was collected.

Excavation Methods

Surface artifacts were collected in 4 m by 4 m units except where they occurred
in the roadcut. The roadcut was collected as a singlc unit 35 m long by 15 m wide (525
sq m). Surface collection included the area within project limits and a large area outside
the project limits where artifacts were collected to provide access for a backhoe. The
collected area above the roadcut included 22 whole or partial 4 m by 4 m units, totaling
323 sq m.
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LA 3570 was examined after excavations at LA 70577 were complete and during
excavation at LA 2742. Based on the results of excavations at LA 70577 and LA 2742,
we suspected that the artifact-bearing stratum at LA 3570 was a natural phenomenon
since culturally sterile gravels below the artifact-bearing stratum were reached without
discovering cultural features (Boyer 1989a). To clarify the situation quickly, we used
a backhoe to trench the area (Fig. 47). The backhoe trench was approximately 1 m wide
and 10.3 m long, running east from the road cut. It incorporated the original 1 m by |
m test pit, and was excavated to depths ranging from 1.75 m below surface at its east
end to 2.3 m in the vicinity of the original test pit. The trench profile was drawn
showing the location of the original test pit and the hearth/roasting pit feature.

The hearth/roasting pit was discovered during excavation of the backhoe trench.
The remains of the feature were examined by excavating a single 1 m by 1 m unit that
included the feature. That unit, 102N/115W, was excavated in 10 ¢cm levels to the base
of the feature. Two samples of the ashy fill of the feature were collected to recover
macrobotanical remains, particularly charcoal for radiocarbon dating. Obsidian samples
were submitted for hydration dating.

Peckham’s Pithouse

Peckham and Reed (1963:4-5) provide the following description of the discovery
of a pithouse at LA 3570:

This site was first noted by the presence of a few potsherds along the edge
of the existing graded roadway, State Highway 3, which had been cut
through a narrow point of land projecting into the valley of the Rio
Grande de Ranchos. The old road cut was about fifty feet wide and had
removed what other surface indications might have been present. At one
point in the roadway traces of fire-reddened soil were almost completely
hidden by gravel shifted and compacted by normal traffic and periodic
grading of the road. Trowelling exposed a charcoal-stained mass of soil
which filled the interior of a subterranean structure whose upper walls had
been removed by previous construction of the road. Clearing this area
revealed a well-preserved pithouse whose floor was only a foot or less
below the surface of the road.

The pithouse was located near the center of the road (Fig. 48). It was roughly
circular and measured 4.6 m along its north-south axis and 4.1 m along its cast-west axis
(Fig. 49). Tifteen featurcs were recorded. The structure had apparently undergone at
lcast one remodeling cpisode.
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Figure 48, A 3570, Peckham’s pithouse.

160



0 ! M. o
A | tl) ¢ d ! 7
22’5 G 7},2,/5 mm@_ / ,%/Q/W ‘ %

post holes

original post holes ~original beams -

sipapu

a
b—d hearth,deflector,ashpit complex
e ladder resis
f  ventilator
gl pits in floor )
hk  mealing hin, metate , post—remodeling beams
1
I

L

Figure 49. LA 3570: (a) plan view and profile of pithouse, from Peckham and Reed
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vigas (primary roof beams) before and after remodeling of pithouse.
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Stratigraphy

Because most of the structure had been removed before excavation, there is no
evidence of the stratigraphy of the pithouse fill. Peckham and Reed (1963:6) were only
able to observe that "the entire upper floor of the pit house was covered with a dense
mass of charred pine, pinyon, and cottonwood, indicating that the room had been
destroyed by fire."

Features

Two floors containing 15 features were found. Three were associated with only
the lower floor. The remaining 12 were associated with the upper floor or both floors
and demonstrate remodeling of the structure.

Hearth/Ash Pit/Ventilator. Peckham and Reed (1963:5) state that the most "prominent"”
feature in the structure was a "composite hearth, deflector, ash pit, and ladder rest,
enclosed by a raised clay rim" (Fig. 49a). The composite feature was 1.5 m long and
0.7 m wide. The rim was 7 to 15 ¢cm thick. The hearth was rectangular and measured
40 cm by 50 cm. It was separated from the ash pit by a deflector consisting of a single
rock laid on edge between the features., The deflector is described as "a rudimentary
sort, unlike the well-defined screens found in San Juan Anasazi pit houses and kivas"
(Peckham and Reed 1963:6). The ash pit was almost square, about 40 cm on a side,
with a concave side facing the deflector. The ladder rests were two small, round holes
at the southeast and northeast corners of the ash pit. Whether the complex was
remodeled is not known.

The bottom of the ventilator chamber and opening extended to the southeast of
the structure. The chamber was about 1.25 m long by 40 cm wide and belled slightly
at the back, where the vertical shaft would have entered it. There was a low adobe sill
at the mouth of the chamber. Unlike those at LA 2742 and LA 70577, this sill was
placed within rather than outside the mouth. Peckham and Reed (1963:6) speculate that
the sill "may have served to keep water from coming in through the ventilator opening."
Whether it was modified during the remodeling is not known.

Floor. Peckham and Reed (1963:5) state that "the floor had been plastered with 0.1 foot
of sterile clay resting on an earlier floor, which was devoid of cultural debris.”

Postholes. Five postholes were present. Two along the south side of the structure were
associated with the first floor (Fig. 49b). The southwestern hole was oblong and
measured 0.6 by 0.4 m. Its depth was not recorded. It was covered by the second or
upper floor. The southeastern hole was 0.4 m in diameter and "enclosed a roof support”
(Peckham and Reed 1963:6). That is, it was covered by the upper floor, and another
posthole associated with the upper floor was placed within it (Figs. 49b and 49¢). The
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latter hole is one of the four remaining postholes placed in a quadrilateral arrangement
in the upper floor. According to the plan view (Fig. 49a), they were all roughly circular
and 20 to 25 cm in diameter. No depths were recorded.

Other Floor Features. Other features found on the floors included a shallow pit on the
north side of the ash pit containing a small metate and two small holes assumed to be
sipapus. One, associated with the first or lower floor (Fig. 49b), was northwest of the
hearth in line with the hearth/ash pit complex and the ventilator opening. It was covered
by the upper floor. The second, associated with the upper floor, was south of the hearth
(Fig. 49c).

Construction Details

Because of the structure’s condition at the time of excavation, we cannot specify
many of the construction details. We can presume that the basic construction sequence
followed that of LA 2742, Although Peckham and Reed (1963:5) observed no plaster
on the wall remnants, the walls were probably plastered with adobe. The well-preserved
walls at LA 2742 and LA 70577 had only remnants of plaster adhering to them at the
time of excavation. The two large holes in the lower floor on the south side of the
structure were probably postholes. Their large size indicates that their posts were dug
out and removed during a remodeling episode. Figure 49d suggests one possible reason
for this activity. The figure is a possible reconstruction of the locations of vigas, the
primary roof beams, supported by the upright posts. The minimum span across the pit
from northeast to southwest is 3.9 to 4.1 m (wall to wall), while the minimum northwest-
southeast span to 3.4 to 3.6 m, a difference of 0.5 m. Assuming that it would be easier
to procure shorter beams and sounder, structurally, for those beams to span the shortest
lengths, the beams should have run northwest to southeast. However, the kiva
reconstruction at site TA-26 shows that a viga needs to run perpendicular to the
orientation of the ladder through the entrance/smoke hole to best support the weight of
people using the ladder. Therefore, the reconstruction in Figure 49d shows the vigas
running northeast-southwest. It also shows that the roof would not have been evenly
supported by the vigas and the four upright posts. Rather, the west side would have had
less support than the rest of the roof margin. If there were an activity area or surface
structure at the site, it would likely have been just west of the pithouse. This would have
resulted in increased traffic on the west side of the pithouse roof and exacerbated the
problem of structural weakness in the roof. There may have been a weak spot on the
west side of the roof that eventually needed to be fixed and resupported, resulting in the
posthole pattern associated with the upper floor.

The large holes left after removing the upright posts were filled with culturally
sterile soil and replaced by the two southern postholes associated with the upper floor.
One of these, the southeastern, was dug into an earlier hole. Posts were placed in these
new holes, and a new floor was poured that covered the earlier holes. It also covered
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the small sipapu hole east of the hearth. Apparently this remodeling did not require
replacing the two northern posts. Whether the hearth/ash pit complex was remodeled at
that time is not known, but a second small hole was dug south of the hearth, perhaps
replacing the original sipapu. A metate was set in the floor in a shallow bin north of the
ash pit. Peckham and Reed recorded no evidence that suggests remodeling of the
ventilator.

Post-Abandonment History of the Structure

Photos of the structure appear to show that the only artifacts found on the floor
were the metate set in the upper floor and two other stones that may be metates or metate
fragments. If this is so, then the structure was probably abandoned in.an orderly
fashion. The fact that the upper floor rested conformably on the lower suggests that the
remodeling was undertaken during occupation, probably as a matter of structural
maintenance. Consequently, it seems clear that the structure was not reoccupied after
abandonment.

Peckham and Reed’s (1963:6) observation that the floor was covered with a
"dense mass" of burned wood suggests that the structure was burned following
abandonment. It seems likely that usable wood was first salvaged since Peckham and
Reed do not mention the presence of burned posts in the holes or burned viga fragments.
The burned material may have been the latillas and bush making up the roof.

Backhoe Trench

As discussed above, a backhoe was used to trench the area of the site explored
during the testing phase. A profile of the north wall of the trench shows that the original
test pit, renumbered 101N/120W, was excavated into a large, natural depression in the
terrace (Fig. 50). Seven natural strata were defined.

Stratigraphy

Stratum 1 was the topsoil layer, consisting of 3.5 to 16.5 cm of dark brown,
loose, sandy, loam.

Stratum 2 was the fill of the large depression. It was a very dark brown,
compact, sandy loam containing gravel, rocks, and scattered charcoal and artifacts. The
test pit was excavated near the deepest part of the depression. There was no internal
stratigraphy or lensing in Stratum 2 (see Fig. 49b; see also Boyer 1989a:19-21). This
precludes the possibility that the deposit was cultural in origin. Instead, it appears to
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have been naturally redeposited cultural debris mixed with rocks and loamy soil. The
stratum was 1.5 m thick at its deepest part, tapering away to the east and west.

Stratum 3 was the fill of the hearth/roasting pit discovered during excavation by
the backhoe. It consisted of a 6.5 ¢cm thick lens of black, loose, sandy, ashy loam with
tiny flecks of charcoal. The hearth was excavated through Stratum 2, and Stratum 3
rested conformably on Stratum 4.

Stratum 4 was a layer of brown to dark brown, hard-packed, sandy, clayey loam.
The stratum was of variable thickness, ranging from 20 cm at the east end of the trench
to 1.1 m at the west end. It was present on the east and west sides of the trench and
could be seen tapering down toward the middle of the trench, where it disappeared. On
the west side, Stratum 4 rested conformably on Stratum 7. On the east side, it rested on
Strata 5 and 6, filling a small depression in Stratum 6.

Stratum 5 was a layer of gray, compact, sandy loam with gravel inclusions. Tt
was found only at the east end of the trench between Strata 4 and 6. Stratum 5 was 50
to 75 cm thick.

Stratum 6 was a relatively thin (13.5 to 56.5 cm), very compact layer of brown,
sandy clay loam with small gravel inclusions. It was found in the eastern half of the
trench beneath Strata 4 and 5 but was not found west of the large depression filled by
Stratum 2. This fact and the presence of a smaller depression near the east end of the
trench filled by Strata 4 and 5 suggest that Stratum 6 was cut, perhaps by erosional
activity, and replaced by subsequent deposition of Strata 4 and 5.

Stratum 7, the deepest recognized in the profile, was a light gray-brown layer of
alluvium containing large cobbles and gravels. This stratum was encountered at the
bottom of the original test pit (Boyer 1989a:19). It lay beneath all the other strata and
was consistently 63 to 87 cm thick except at the east end. Like Stratum 6, there was a
shallow depression near the east end suggesting an area of erosion.

Discussion

The trench profile shows that the tested part of LA 3570 contained no deposits
of cultural origin. It was, instead, an area of natural erosion and redeposition. The
profile suggests the presence of two arroyos. The earliest, near the east end of the
profile, cut into Strata 6 and 7. It was filled by Stratum 5, which was later cut and
partially replaced by Stratum 4. - Stratum 6 was also cut near the west end of the trench.
It was replaced there by Stratum 4, which was then cut, producing the large depression
subsequently filled by Stratum 2. The shape of the cuts and their orientation in the
profile indicate that they were arroyos draining to the south from the top of the terrace.
The site map (Fig. 46) shows a similar arroyo draining to the south outside the project
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limits. Had the terrace not been modified by road construction, the arroyos seen in the
profile might have been more evident. However, it seems clear that they were
completely filled.

Features within the Project Limits

Excavation of the backhoe trench revealed a shallow, burned pit near the east end
of the trench. The soil above this feature, Stratum 2, contained lithic artifacts and bits
of charcoal. The feature was largely covered by Stratum 2 and rested on top of Stratum
4, into which it had been slightly excavated. This suggests that deposition of Stratum
2 had begun at the time that the feature was in use.

The pit was probably roughly rectangular (Figs. 51 and 52), although its southern
end was removed by the backhoe. The remaining portion was 40 cm wide by 40 to 80
cm long and 5 to 6 cm deep. It was oriented in a southeast-northwest direction. The
feature contained many fire-cracked rock fragments and appeared to have been lined with
rock. The sides were baked very hard and may have been clay-lined, although the
baking may have produced the surface thought to be clay. Fill consisted of loose, ashy
soil with many rock fragments. The pit appeared to have been so completely burned that
no large pieces of charcoal were left. In fact, two flotation samples of the fill failed to
yield enough charcoal for even extended count radiocarbon dating.

The function of this feature is not known. The shallow size suggests a hearth
rather than a roasting pit. However, the abundance of fire-cracked rock and the evidence
of very high temperatures point to the latter, despite the lack of depth normally
associated with such features.

Features outside the Project Limits

Possible Prospect Hole

At the eastern end of the site near the junction of the hillslope and the terrace is
a large depression that resembles a historic mining prospect hole. The depression is
oblong, 2.5 m by 3.5 m, and 0.5 to 0.75 m deep. A tailings pile is present on the
downhill western and northern sides. No artifacts are associated with the feature, and
its actual function is unknown. There are no known records of historic mining or
prospecting in the vicinity (Schilling 1960).
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Abandoned Road or Trail

An abandoned road or trail traverses the site from northwest to southeast. It is
about 3 m wide and appears to have connected the old road near the valley bottom with
another paralleling the river along the hillslope above the site. The road has not been
used for many years, judging from the amount of plant growth and rock debris within
it, and there is no evidence of the time of its use. Part of the road is within the project
limits.

Historic Artifact Concentration

A concentration of late historic artifacts was recorded on the south side of the
site. The concentration covers about 34 sq m (4.5 m by 7.5 m) and consists of about 75
cans, two or more broken plates and bowls, and several broken bottles. No artifacts
were collected since the concentration is outside the project limits, and only a preliminary
field analysis was conducted. The concentration probably represents a single dumping
episode.

(Glass Artifacts

Fragments of a blue glass bottle with flat, paneled sides were found. The bottle
base has a maker’s mark used by the Maryland Glass Co. from 1916 to the present
(Toulouse 1971:339-341). The bottle probably contained milk of magnesia. Portions of
a clear glass milk bottle were also present. The bottle was a one quart size and had a
silk-screened label that read "Slades...vir...Santa Fe, New Mexico." The dairy has not
been identified, but the labeling technique was used after about 1930. One amethyst
glass bowl fragment and several other clear glass fragments were observed.

Cans

Of the 75 or more cans, about half are condensed milk in post-1931 sizes
(Fontana et al. 1962:75). None has soldered side seams. Several one-quart oil cans; one
large baking powder can, brand unknown; and a rectangular meat can were found. The
rest are sanitary food cans, mostly no. 2 or larger. None had modern ribbing around the
body of the can.

Ceramic Artifacts

The ceramic plate and bowl] sherds are the type of white ware known as "hotel
china." Two maker’s marks were recorded: TEA Rose and Harvest.
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Dating the Site

Three Polvadera obsidian artifacts from the site were submitted for hydration
dating, yielding four dates (Stevenson 1991). The results are listed in Table 25. Overlap
of the two late dates is between A.D. 1079 and 1163, during the Valdez phase. This is
consistent with ceramic dates for the site. The earlier date may suggest reuse of an older
artifact,

Table 25. LA 3570, obsidian hydration analysis

Sample Source EHT | Rate Rim Standard Date Standard | Date
°C) Width | Deviation (A.D.) | Deviation | Range
(um) (A:D.)
91-473 Polvadera | 12.7 7.39 2.16 0.08 1326 +63 1263-
1389
91-474 Polvadera | 15.9 8.72 2.79 0.05 1098 +65 1033-
1163
91-475 Polvadera | 15.9 8.72 3.25 0.07 780 +76 704-856
91-475 Polvadera | 15.9 8.72 2,72 0.07 1143 +64 1079-
1207

The third obsidian flake came from Level 3 (20-30 cm below surface),
immediately above the hearth feature. It yielded a date of A.D. 1263 to 1389, during
the Pot Creek or Talpa phases. This is the only evidence of an A.D. 1200s or 1300s use
of the site. Its provenience in Stratum 2 above the hearth feature may indicate that the
hearth was contemporaneous with the Valdez-phase pithouse occupation of the site. This
is the only evidence of the age of that feature.

The Euroamerican artifacts in the concentration are from the twentieth century.
With the exception of the amethyst bowl fragment and the Maryland Glass Co. bottle,
both of which could date to the first two decades of the 1900s, the artifacts date after
about 1930. The absence of modern items suggests that the artifacts do not date after
1960.

Chipped Stone Artifacts

A total of 186 chipped stone artifacts were recovered from LA 3570 (Table 26).
Local materials made up 80 percent of the total and included cherts, basalt,
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undifferentiated igneous rocks, chertic rhyolite, limestone, and quartzite. Exotic
materials comprised 20 percent of the assemblage and included Pedernal chert and
obsidian. Obsidian was imported from the Polvadera Peak and other Jemez Mountain
sources. Pedernal chert outcrops near Abiquiu and is found in gravel deposits along the
Rio Chama and the Rio Grande south of Espafiola.

Table 26. LA 3570, chipped stone morphology by material type

Artifact Morphology
Material Type
Angular Core Biface Cores | Bifaces Totals
debris flakes flakes
Chert 37 73 1 6 0 117
Pedernal chert 3 5 0 1 1 10
Obsidian 2 11 2 0 0 15
Polvadera obsidian 4 7 1 0 1 13
Igneous undiff. 1 2 0 0 0 3
Basalt 1 16 2 0 2 21
Rhyolite 0 1 0 0 0 1
Limestone 0 3 0 0 0 3
Quartzite 0 2 0 0 1 3
Total/ 48 120 6 7 5 186
Percent 25.8 64.5 3.2 3.7 2.7 100.0

Reduction debris (debitage and cores) dominated the lithic artifact assemblage,
comprising 97 percent of the total. Only five formal tools were recovered; all were
undifferentiated bifaces. Two bifaces were basalt, and one each were made from
Pedernal chert, Polvadera Peak obsidian, and quartzite. Two of these materials (basalt
and Polvadera Peak obsidian) were also represented by biface flakes, and biface flakes
from two materials (chert and obsidian from other Jemez sources) lacked bifaces. Thus,
it would appear that only part of the formal tool assemblage was represented by artifacts
recovered during investigations at LA 3570.

Ground Stone Artifacts

A mano and a slab metate were recovered from LA 3570. Both were quartzitic
sandstone. The metate was made from a very thin slab and the mano from an
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indeterminate preform type. Both artifacts were fragmentary, and neither demonstrated
secondary use. There seemed to have been little labor expended in shaping the metate.
No complementary information was available for the mano fragment.

Ceramic Artifacts

Only nine sherds were recovered from LA 3570 during this project. All came
from surface collection. However, Peckham and Reed (1963) collected and analyzed 416
sherds. Our minimal analysis (Table 27) is consistent with the results of Peckham’s
assemblage (Table 28). The sherds from Peckham’s excavation represent a Valdez-phase
assemblage. The gray wares are mainly plain or incised, and all of the white ware is
Taos Black-on-white, There is no Santa Fe Black-on-white or indented corrugated.

Table 27. LA 3570, ceramic types by vessel form

Type Indeterminate Jar Bowl Total Percent

Unknown 1 1 11.1
Taos Black-on-white 1 1 2 22.2
Indeterminate white ware 1 1 2 22.2
Pefiasco Micaceous 2 2 222
Vadito Micaceous 1 1 11.1
Taos Gray Plain 1 1 11.1
Total/ 2 6 1 9 100.0
Percent 222 66.7 11.1

Table 28. LA 3570, ceramic types and frequencies (from Peckham and Reed 1963)

Type Frequency Percent
Taos Gray Plain 286 68.7
Taos Gray, neck-banded 9 2.2
Taos Gray Incised 42 10.1
Taos Black-on-white © 63 15.1
Unidentified white ware 16 3.9
Total 416 100.0
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Faunal Remains

Only fourteen pieces of bone were recovered during excavation of units one and
three at LA 3570. This bone could be identified only as small, medium, or large
mammal, and four pieces were identified to two small mammal species (Table 29).
Identification of two rodent species was possible because a maxillary region with intact
dentition (Mexican woodrat) and a diagnostic cranial segment (Ord’s kangaroo rat) were
recovered. In addition, a femur and single innominate could be assigned to Ord’s
kangaroo rat. These species both occur in the area and may be the remains of burrow
deaths intrusive to the site or part of the dietary component. Using Thomas’s criteria
(1971) for cultural versus noncultural bone, which relate to the completeness of the
specimen present, this bone could have been a result of cultural events at the site.

Table 29. LA 3570, faunal taxa

Taxon Frequency Percent
Small mammal 1 7.1
Medium mammal 7 50.0
Large mammal 2 14.3
Dipodomys ordii 3 21.4

(Ord’s kangaroo rat)

Neotoma mexicana 1 7.1
(Mexican woodrat)

Total 14 99.9

The ten bone fragments that could only be identified as small, medium, and large
mammal were one indeterminate fragment, eight long bone fragments, and one r1ib
fragment. Four long bone fragments exhibited evidence of having been split by impact
fractures, and the one medium mammal rib displayed a snap break. One long bone
fragment from a medium mammal was burned black and was obviously from a secondary
disposal context.

The paucity of remains from LA 3570 prevents any suggestions about a reliance

on any one body-size category or a particular species. This small sample reflects access
to all size-grades of mammals and impact reduction of bone during processing.
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LA 70577
(AR-03-02-05-507)

Jeffrey L. Boyer, James L. Moore, Daisy F. Levine,
Linda Mick-O’Hara, and Mollie S. Toll

LA 70577 was located on a terrace on the north side of Bear Wallow Canyon,
east of the Rio Grande del Rancho floodplain (Fig. 53). The terrace top is at an
elevation of 2,212 m (7,257 ft), and the site covered about 4,200 sq m. It was recorded
during the survey for this project (Boyer 1989a). Boyer (1989a:23) described the site
as a large scatter of pottery and lithic artifacts with a shallow depression (6 m in
diameter and 0.25 m deep) and a rock mound. Test excavations were not conducted.

Data recovery at LA 70577 revealed a pithouse, a rock alignment probably
representing the footing of a jacal or brush windbreak for a surface activity area, a rock
mound, and the surface scatter of artifacts (Fig. 54). Chronometric samples suggest an
occupation in the A.D. 1100s, consistent with dates from ceramic analysis.

Data recovery was initiated at LA 70577 because most of the site’s surface artifact
scatter was within the construction zone. The pithouse was outside the construction
zone, but it was included in data recovery for two reasons. First, collection of most of
the artifact scatter without excavation of the structure would have separated the artifacts
from their context. Second, although the pithouse was outside the construction zone, it
would have been very close to the roadcut after construction and could have been
affected by erosion.

Excavation Methods

Surface artifacts were collected in 4 by 4 m units. An auger was used to test for
buried features prior to excavation. Initially, auger holes were excavated at the
intersections of the 4 by 4 m grid and were concentrated around the pithouse depression,
a small clearing 6 to 15 m south of the depression, and another shallow depression in the
southeast part of the site. Augering in the second depression was increased to 2 m
intervals but revealed no subsurface remains. The depression was a natural feature. The
same results were obtained in the clearing. In both cases, the depth of the auger holes
when stopped by rocks ranged from 10 to 48 cm. In contrast, auger holes along the
periphery of the pithouse depression ranged in depth from 50 to 86 cm. Although only
one of the holes yielded an artifact, these depths indicated that the subsurface soil had
been disturbed in the area of the shallow depression. During excavation of the pithouse,
surface artifacts were collected from an 8 by 16 m area north of the pithouse needed for
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backdirt piles. Augering at 2 and 4 m intervals yielded several subsurface artifacts but
no evidence of actual subsurface deposits or features. Near the end of the excavations,
several auger holes were excavated east and southeast of the pithouse to search for other
buried features or deposits. None was found.

Excavations in the pithouse began in 1 by 1 m units placed near the center of the
shallow depression. Two grids were partially excavated in 10 cm levels, one through
Level 16 and the other through Level 11. The south wall of the pithouse was discovered
in Unit 109N/102W (Fig. 54), and strata comprising the structure fill were also defined
in that unit. The remaining portions of both units were excavated by strata to the floor.
Eleven other 1 by 1 m units were excavated by strata. Three units near and along the
south wall were excavated to the floor. When rain threatened the floor, it was covered
with dirt, and excavation in the other eight units stopped 10 to 15 cm above the floor to
protect it and its associated features. Soil from these units was screened, and all artifacts
were collected. Charcoal was collected for radiocarbon dating. In this way, over half
of the pithouse fill was removed, enabling us to draw a profile along the 112N line (Fig.
55). The profile confirmed that the fill consisted of only three strata and that the
pithouse had filled by natural colluvial processes. Consequently, the remaining fill was
divided in half along the 102.5W line, and each half was removed as a single unit. The
fill was not screened, but artifacts were collected when seen. When both halves had been
excavated to 10 to 15 cm above the floor, the remaining fill above the floor across the
structure was excavated as a single unit. Artifacts found on the floor were left in place,
their locations were mapped, and they were collected as individual specimens. Floor
features were mapped and excavated, their fill was screened, and artifacts were collected.
Archaeomagnetic samples were taken from the hearth, and charcoal samples were
collected from the hearth and the ash pit. Flotation samples were collected from the
floor-wall junction, a thin layer of organic material on the floor, an ash concentration on
the floor against the south wall, and the hearth and ash pit. Pollen samples were
collected from the thin organic layer on the floor and from beneath a large metate found
on the floor near the ventilator opening.

Four 1 by 1 m units were excavated in the clearing south of the pithouse because
we thought the high surface artifact density might indicate an activity surface. Each unit
was excavated in 10 cm levels. Only one level was excavated in one unit, and the other
three were excavated through Level 3. All soil was screened, and artifacts were
collected. No activity surface or other feature was found.

Immediately east of the pithouse, a line of rocks was visible at the modern ground
surface. Two 1 by 1 m units were excavated in 10 cm levels, one through two levels
and the other through three, to investigate and define the feature. The soil was screened,
and artifacts were collected. When it was determined that only the topsoil needed to be
removed to expose the rock alignment, Stratum 1 was stripped in 1 by 1 m units. The
soil was not screened, but artifacts were collected when seen.

176



LL1

approximate
project limits

iy f pothole /

b Y

0 8 meters
excavation units contour interval: 1 meter | S |

® auger hole

J

Figure 53. LA 70577, site map.



0 1 meter

depression

7z

adobe plaster

rock

burned and
fire—cracked rock

F Feature

e limiis of excavation

small rocks

/ and gravels

broken pot pile of sherds

pithouse floor

deflector

small metate

polishing stone

small gravels

mano

ladder rests

\ fatilla imprints in

ventilator ceiling

pithouse wall ——

damper sill

A Subdatum A

1104

-

105W 100W

115N

110N

108N

Figure 54. LA 70577, plan view of pithouse and surface feature (see Figs. 55 and 57 for profiles).

179




105W 100W
| 1 L ! S

1 ventilator shaft
1 meter below datum

deflector -

Stratum 3, loose fill,

! Stratum 3 with adobe chunks
artifacts, charcoal . ¥

Stratum 1, topsoil

Straturn 2, fine sandy loam,
charcoal, artifacts

0 1 meter

unexcavated ' adobe

A

Figure 55. LA 70577, profile: (a) pithouse; (b) pithouse fill.

181



Structure 1 (Pithouse)

The pithouse was on the top of the terrace, 30 m east of the existing roadcut.
About 7 m west of the structure, the terrace began to slope toward the road. The
pithouse was roughly circular but slightly flattened on the east side around the ventilator
opening. It measured 4.5 m along its north-south axis by 4.0 m along its east-west axis
(Fig. 54), and the floor was 2.8 to 2.9 m below the modern ground surface (Figs. 55 and
56). Three fill strata were defined. There was no evidence of remodeling of the
structure or its features, and the structure was not used for refuse disposal after
abandonment. ‘

Figure 56. LA 70577, view of excavated pithouse, looking east,

Stratigraphy

Not including the fill of individual features, the fill of the pithouse consisted of
three strata (Figs. 55b and 57). Each was the result of natural processes, primarily
colluvial and eolian, that filled the pithouse with soil, rocks, and artifacts from nearby
deposits, probably mostly from the east. Two natural strata occurring outside the
pithouse walls were also defined. The stratigraphic sequence is described from surface
to floor.
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Figures 57a and 57b, profiles of the west and east walls of the upper 1.6 m of Grid
109N/102W, show both the fill strata and the natural strata outside the wall.

Stratum 1 was a very fine, brown, sandy loam topsoil, 4 to 8 cm thick, loose, and
containing small flecks of charcoal.

Stratum 2 was a fine, dark gray-brown, compact, sandy loam containing caliche
and a moderate amount of rocks and large gravels, mostly 10 to 20 cm in diameter.
Charcoal and artifacts occurred consistently throughout the stratum, which was
significantly affected by root growth and rodent disturbance. The stratum ranged from
about 70 cm thick above the west wall of the pithouse to 1.35 m thick in the center of
the structure. A 6 to 11 cm thick lens of chunks of red clay, possibly burned adobe, was
observed between 70 and 80 cm below surface in grids near the southeast wall. This lens
was first thought to represent collapsed, burned roof fall. Its location, however, was
actually above the top of the wall in the fill, indicating that its presence was not the result
of abandonment processes but rather of natural, post-abandonment filling of the
depression.

Stratum 3 was a loose, mixed, dark yellow-brown, sandy loam comprising the fill
of the actual pithouse. It began at the top of the walls and generally sloped down to the
center, creating a shallow depression that was filled by Stratum 2. In depth, it ranged
from 1.9 to 2 m at the pithouse walls to 1.4 m in the center of the structure. Artifacts
and charcoal were more numerous than in Stratum 2. The stratum contained rocks, large
gravels, and caliche. An ash lens was encountered 45 to 60 cm below the top of the
wall. It was only noted in two 1 by 1 m units near the east wall of the pithouse and one
along the south wall (Fig. 57a). The lens was described as a 10 to 20 cm thick lens of
gray-brown soil containing ash, chunks of charcoal, rotten wood, and red, possibly
burned clay or adobe sloping to the west and north. One description mentions a group
of large cobbles found just above the lens. The lens was initially thought to represent
burned roof fall and was designated Stratum 6. Further excavation, however, revealed
its location within the natural fill comprising Stratum 3 and showed that its north and
west trending slope followed the upper contour of Stratum 3. While observable in unit
profiles, the lens was patchy and often difficult or impossible to define when encountered
from above. It was naturally deposited during the filling of the pithouse by Stratum 3
and was present only in the southeast quadrant of the pithouse fill, as evidenced by its
absence in Figure 57a. Eventually, its designation as a stratum was dropped. The lens
may well represent natural deposition of cultural items, perhaps including roofing
material. It may also have been the result of a natural phenomenon such as a forest fire.
In front of the mouth of the ventilator was a small deposit of alluvial sands deposited by
washing down the ventilator after abandonment. At the bottom of Stratum 3, the fill
contained numerous large and small chunks of adobe. This material may have been roof
fall deposited during salvaging of the roof and its support system. Since the matrix
around the adobe chunks was not distinguishable from Stratum 3, and no stratum break
was definable, the material was not given a stratum number,
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Stratum 4 was seen in the west wall of grid 109N/102W (Fig. 57a) and the area
of the ventilator shaft opening. The stratum was a very pale brown soil consisting of
mixed, compact, sandy loam, loose gravels, and large rocks apparently representing
natural on-site soil. In the profile, its depth ranged from 3 to 85 c¢m, but these figures
are probably not characteristic of the stratum away from the area of structural
disturbance. Figure 57a shows that it sloped down to the north near the pithouse wall
and that it was covered by Stratum 2. This slope was probably due to excavation of the
original pit.

Stratum 5 was a vertical layer of yellow-brown, loose, sands and gravel occurring
on the outside of the pithouse wall. Figure 57a shows that it was perhaps capped at the
top of the wall by large cobbles, although we cannot be sure that this point represents the
actual top of the wall. Figure 57b shows that Stratum 4 was found beyond or "outside"
Stratum 5 and that as the wall began to slump from exterior pressure near the ventilator,
Stratum 5 slumped with it. In that profile, its thickness ranged from 17 to 45 cm. We
do not know whether it followed the wall to its bottom or whether its thickness varied
more than that seen in the profile. Stratum 5 apparently represents natural soil excavated
from the original pit and used to fill between the adobe wall of the structure and the
original pit wall. As such, we can expect that it was thicker near the top and may not
have been present near the outside bottom of the adobe wall.

Features

A single floor with seven associated features was found. No evidence of
remodeling was encountered. Two groups of features were defined: the postholes
(Features 1 through 4) and the hearth-ash pit-ventilator complex (Features 5, 6, and 7).
The top of the ventilator shaft was designated Feature 8.

The Postholes

Feature 1 was a posthole in the northwest quadrant of the structure, oblong in
shape, 70 by 47 cm at floor level, and narrowing toward the bottom (no measurements).
It was 40 cm deep. Several cobbles were present in the east wall. The fill consisted of
sands and gravels resembling Stratum 3 and contained lithic artifacts. No evidence of
the post was found, and the size of the hole indicates that the post was intentionally
removed.

Feature 2 was a posthole in the northeast quadrant, oblong in shape, 45 by 40 cm
at floor level, and 31 ¢cm deep. The fill resembled Stratum 3 and contained sherds. No
evidence of the post was found, and the size of the hole indicates that the post was
intentionally removed.
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Feature 3 was a posthole in the southeast quadrant, oblong, flattened on the east
side, 47 by 43 cm at floor level, and narrowing toward the bottom (no measurements).
It was 40 cm deep. The fill was considerably darker than that of the other three
postholes and contained more charcoal and more artifacts, mostly sherds. Cobbles were
present along the southwest side. No evidence of the post was found, and the size of the
hole indicates that the post was intentionally removed.

Feature 4 was a posthole in the southwest quadrant, semitriangular with rounded
corners, 56 by 55 c¢m at floor level, and narrowing toward the bottom (no
measurements). It was 41 cm deep. The fill resembled Stratum 3 and contained bone
fragments and lithic artifacts, No evidence of the post was found, and the size of the
hole indicates that the post was intentionally removed.

Hearth-Ash Pit-Ventilator Complex

Feature 5 was a circular, adobe-lined, and adobe-collared hearth near the center
of the floor of the pithouse (Fig. 58). The inside measurements of the hearth at floor
level were 51 by 47 cm, while exterior measurements, including the collar, were 87 by
80 cm. The collar was 17 to 27 cm thick. The bottom of the hearth was about 25 cm
below the floor. The collar was 5 cm high above the floor, for a total hearth depth of
30 cm. The hearth was filled to the top of the collar with very hard, compact ash
containing charcoal and artifacts.

On the east side of the hearth, an unshaped rock measuring 23 by 35 by 11.5 cm
thick was set on edge on top of the collar as a deflector. It projected 37.5 cm above the
floor. The rock was not plastered into place, suggesting that it could be removed,
perhaps to facilitate moving ash from the hearth to the ash pit immediately east of the
deflector. North of the deflector, the hearth collar flared slightly. This flare and a
similar bulge in the collar south of the deflector created short wings extending toward
the ash pit.

Feature 6 was a circular, partly adobe-lined ash pit on the east side of the
structure between the hearth and the ventilator opening (Fig. 58). The ash pit measured
51 cm in diameter and was 49 cm deep below the floor. Only part of the east side was
adobe-lined when excavated, although the entire hole was probably lined at one time.
The pithouse floor was not present between the hearth and the ash pit, perhaps as a result
of moving ash from the former to the latter.

Feature 7 was the ventilator opening and "damper sill" at the base of the east wall
of the structure (Fig. 59). The ventilator opening was a rectangular hole 30 to 31 cm
wide by 45 cm high, beginning 10 to 11 cm above the floor. Its top was the top of the
first course of adobe in the wall, demonstrating that the opening was made by not
completing the first course of the wall. The horizontal ventilator chamber was 1.55 to
1.6 m long and ran east-southeast of the structure at nearly a right angle to the flattened
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east wall. In the adobe roof of the chamber, latilla (small pole) imprints showed that
three larillas had been placed perpendicular to the length of the chamber. Those three
took up 25 to 28 cm of the chamber roof from the opening. Four imprints showed the
locations of longer lasillas running parallel to the length of the chamber, reaching to the
front of the vertical shaft. No latillas remained.

LA 70577
PITHOUSE
FEAT 6—67

_ Figure 58. LA 70577, hearth, deflector, ash pit, and
ventilator (Features 5, 6, and 7). '




The "damper sill" was 10 to 11 cm high and extended 26 cm from the ventilator
opening (Fig. 59). It was 47 cm wide at the wall and narrowed to 38 cm wide with
rounded corners. A shallow channel 47 ¢cm long, 7 to 8 cm wide, and 5 ¢cm deep ran
across the sill at the mouth of the ventilator. In the approximate center of the sill, there
was a shallow, circular depression about 8 cm in diameter. The actual function of these
two small features is not known, but the channel may have once held a flat, vertical slab
like that found at LA 2742, and the depression may have held one end of a stick that
kept the slab in place in front of the ventilator. At TA-47, Green found a slab placed
in front of the ventilator of a subterranean structure that was probably a pithouse,
although she called it a kiva. The damper sill had a channel in front of the ventilator
opening, but the slab was resting on the floor immediately in front of the sill, leaning
against the wall (Green 1976:28-29),

Remaining Floor Features (not numbered)

Between the ash pit and the ventilator opening were two shallow, oblong
depressions presumed to be ladder rests. The northern depression was 23 by 19 cm, and
the southern one was 23 by 15 cm. Both were 4 to 5 cm deep.

Immediately south of the ash pit, a flat rock was embedded in the floor. The rock
measured 46 by 31 ¢cm, It was not removed from the floor, and no thickness was
measured. Because it was not removed, its surfaces were not analyzed for wear patterns.
It may have had a function similar to that of a rock embedded in the floor of LA 2742
(Feature 6), a combination metate and anvil.

Ventilator Shaft

Feature 8. The top of the vertical ventilator shaft was located southeast of the
pithouse wall. The actual opening was an oblong hole 50 by 30 cm. An adobe collar
around the opening, varying from 10 to 15 cm thick, indicated that the shaft was at least
partially lined. The opening was generally directly over the rear of the horizontal
chamber, offset slightly to the southeast, so that the shaft sloped minimally to the
northwest (Fig. 54). Excavation northwest of the actual opening revealed a thick,
amorphous deposit of adobe alongside the shaft. This probably represented adobe used
to fill a trench between the shaft and the pithouse wall. The shaft was not completely
excavated.

Rock Alignment

Surface stripping west of the pithouse revealed a line of rocks running in a
northeast-southwest direction 2.5 m west of the pithouse. Several rocks, especially near
the north end of the line, were set on edge (Fig. 60). At its southern end, the line turned
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Figure 60. LA 70577, upright rocks at north end of alignme.
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sharply to the southeast. Within this corner was a small pile of rocks, including twelve
fire-cracked rocks, suggesting a hearth. The main alignment was 5.07 m long, and the
south side was 1.73 m long. No postholes were encountered.

The feature probably represented the remains of a jacal or brush windbreak,
though the lack of postholes indicates that it may not have had a substantial wall. The
rocks in the alignment were relatively evenly spaced, with a minimum distance between
rocks of 15.4 cm, a maximum of 65.4 cm, and an average of 31.6 cm. The rocks in the
northern half of the alignment were more evenly and closely spaced, ranging from 19.2
to 34.6 cm, with an average of 23.7 cm. The soil on the east side of the alignment was
a loose loam containing scattered artifacts and small gravels. On the west side, the soil
was a thin loam with fewer artifacts and a much higher gravel content. Although we
could not be sure that the ground surface beneath the topsoil was actually an activity
surface, it was harder than the topsoil, and, in two 1 m by 1 m units excavated below
Level 1, was culturally sterile. Further, the rocks were set on or slightly embedded in
this soil. Together, this information suggests an activity area between the rock alignment
and the pithouse and shows that there has been very little soil accumulation on this side
of the pithouse. A similar structure was excavated at TA-32 (Luebben 1968).

Rock Mound

During survey, a low rock mound was recorded just northeast of the pithouse
depression. The mound was 4 m long, 2 to 2.5 m wide, and 0.5 m high. A hole 1 by
1.5 m had been dug about 0.25 m into the northwest end of the mound, perhaps the
result of pothunting. During data recovery, several auger tests were attempted in the top
and sides of the mound but failed to reach depths of more than 10 cm. However, it
should be noted that Peckham and Reed (1963) excavated a human burial from a rock
mound at LA 3643, a pithouse site near Ranchos de Taos; Steen (1976) excavated several
human burials from a rock mounds at LA 14868, a Valdez-phase surface site near Taos;
and the burial at LA 2742 may have been covered with stones. Consequently, the
possibility that the mound at LA 70577 represents a burial cairn cannot be discounted.
One bit of evidence in support of this is the human mandible fragment found in the
pithouse fill. It must have washed into the fill, probably from the east, the direction of
the rock mound. Because the mound was well outside the project limits, because auger
testing indicated that it was only a rock mound, and because it might have been a burial
location, we did not investigate the mound beyond the auger tests. Since the site is being
preserved by Carson National Forest, care should be taken to ensure it is not disturbed,
in the event that a human burial is present.
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on ion Details

Construction of the pithouse began by digging a hole larger and perhaps deeper
than the completed structure. Figure 57b shows that the sides of this hole sloped in and
down slightly, although the hole was roughly cylindrical. A trench was excavated to the
east-southeast for the ventilator. The width of the trench is not known. Green (1976)
found that pithouse ventilator trenches varied in width from the actual width of the
feature to several meters. The walls consisted of thick courses of puddled adobe. Four
courses totaling 1.7 m in height were present on the east side near the ventilator (Fig.
61), and five courses totaling 2.25 m in height were present on the north side (Fig. 62).
The walls were 20 to 25 cm thick. In ascending order, the courses were 42 to 47 cm,
44 to 45 cm, 35 to 40 cm, and 37 cm high. Each course was made of adobe stiff enough
to hold its vertical shape but soft enough to settle down over the rounded top of the
course below it so that the bottom of each course except the lowest was concave. As
they dried, the courses shrank and cracked at relatively regular intervals of 30 to 35 cm
(see Fig. 61), giving the appearance of large rectangular to almost square adobe blocks
set upright in the wall. The gaps between these "blocks" were filled with plaster when
the walls were finished. Figure 57b shows that the space between the vertical walls and
the steeply sloping sides of the original hole was filled with Stratum 4, a loose, mixed,
sandy, gravelly loam. The interior of the walls was covered with a thick layer of adobe
plaster that was then finished with a thin coat of fine plaster. Figure 61 shows adobe
plaster on the third course near the top of the meter stick, while the fine plaster is seen
on the lowest course. The thick adobe plaster was present only in patches, and only
small fragments of the fine plaster remained. Figure 63 shows the thick plaster, which
was up to 1 cm thick. Figure 64 shows the fine plaster on the bottom course. In this
figure, the plaster is very light and resembles tierra blanca, a fine plaster made of
micaceous clay and commonly found in historic structures in the Taos area. Whether this
represents intentional coloring of the bottom course is not known since only small
fragments were found. Green (1976) excavated three pithouses whose bottom wall
courses were apparently decorated. At TA-10, the pithouse walls were black, but the
bottom course and part of the second course were painted white with a narrow band of
yellow at the junction of the two courses (Green 1976:14). At TA-18, the bottom wall
course in Pithouse B was plastered and painted with a black band, while in Pithouse C
the bottom course was plastered white with a black band (Green 1976:15, 18). Whether
this phenomenon represents decoration of only the bottom wall course or is due to
deterioration of the plaster above the bottom course is not known,

The plaster was not grayer or darker than the adobe in the wall, suggesting that
it was not discolored by smoke. However, the floor was slightly grayer than the wall,
indicating discoloration from use. The wall was plastered after the floor was poured,
since the plaster extended down from the wall onto the floor (Fig. 65). Whether the
floor abutted the wall as at LA 2742 is not known since the floor was not trenched near
the wall. The floor was exposed in the postholes, where it was seen as a 1 to 2 cm thick
layer of adobe.
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Figure 66. LA 70577, ground stone artifacts on the floor.
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Four upright posts were set in holes in each quadrant of the floor. These uprights
supported the vigas or primary roof beams, which probably ran north-south. The
minimum spans, wall to wall, in this direction were 6.2 and 6.25 m, 0.45 to 1 m longer
than the minimum east-west spans. However, east-west spans between the vigas would
have been about 1 m shorter, reducing the weight and stress on the secondary roof
beams. Also, assuming the ladder protruded out of the smoke/entrance hole to the west,
based on the location of the ladder rests, the weight of the ladder and anyone using it
would have been born by the western viga.

The floor features were associated with the single floor. There is no evidence of
remodeling or additions to the features, including the rock in the floor on the south side
of the ash pit, which was set in place before the adobe floor was poured.

The large sizes of the four postholes and the absence of post stubs show that the
upright posts were intentionally removed from the structure. This event accompanied
removal of the roof, as evidenced by the total absence of roof beams or fragments
thereof in the structural fill. Small, burned juniper stick fragments may have been latilla
remnants, but we could not determine that with any certainty. This points to intentional
salvaging of the roof and its support system at or after abandonment.

Post-Abandonment History of the Structure

The pithouse was abandoned in an orderly fashion. Artifacts found on the floor
included a small, broken Taos Gray pot near the west wall, a small pile of Taos Gray
sherds near the north wall, a small metate, a mano, and a polishing stone--all near the
cast wall (Fig. 66, which shows the mano on the metate)--and a very large trough metate,
also near the east wall (Fig. 67). The metate was in place when Figure 55 was drawn
but was stolen before the plan view was drawn.

A thin layer of organic material resembling decayed pine duff was found on the
floor. The artifacts were found in and on this layer. Pollen analysis suggests that the
layer was the remains of pine boughs, perhaps used for bedding. The large holes dug
to remove the upright posts were dug through this duff layer, showing that it was in
place before the posts were removed. Directly above the duff and covering the large
postholes was a deposit of large and small adobe chunks, probably roof material that fell
in during removal of the roof. This indicates that little or no time elapsed between
abandonment and salvaging the roof.

The structure fill above the duff layer consisted of naturally deposited soil
containing artifacts and other cultural material. This fill formed the matrix around the
adobe chunks, showing that colluvial filling of the structure began after they were
deposited, further supporting the interpretation that the roof was salvaged at or very
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shortly after abandonment. This interpretation is also supported by the fact that the
structure fill did not include a complex array of strata such as that encountered at LA
2742. Directly in front of the ventilator opening was a small deposit of alluvially
deposited sand that had washed in through the ventilator. Otherwise, the fill was largely
homogenous, with only lenses of other material.

Figure 67. LA 70577, very large trough metate on floor.

The thick layer of Stratum 2 seen in Figures 55, 57a, and 57b contrasts distinctly
with the thin soil deposit in the area of the rock alignment. There, the presence of the
alignment at the base of the thin topsoil layer shows very little soil accumulation over the
centuries. One possible explanation is that dirt and rocks removed from the original hole
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were placed in piles to the east of the structure in the area of the rock mound. Assuming
that the original hole was about 5 m in diameter, not including the ventilator trench, and
3 m deep, allowing for some filling before the floor was poured, as at LA 2742, it would
have yielded about 59 cu m of dirt and rocks. The circumference of the structure was
about 14.2 m, and the walls were about 2.25 m high (as seen on the north side) and 20
to 25 cm thick. Making the adobe for the walls and floor would have required about 6.5
cu m of dirt. If the roof was 5 m across and the dirt on it was 30 cm thick, some 4.7
cu m of dirt was needed for the roof. Adding for adobe for the hearth and ventilator and
plaster for the walls, a liberal estimate of 14 cu m of dirt was needed for the structure,
leaving about 45 cu m piled outside the structure, Even assuming use, over the life of
the site, of an additional 5 cu m for needs such as mud for the windbreak, pottery
manufacture, and other activities, a 40 cu m pile of dirt and rock would be left.
Although the shape of the pile is obviously not known, it could, for instance, have been
an imposing feature 5 m long, 4 m wide, and 2 m high. Natural erosion of this pile,
whatever its size, would have moved dirt and rocks back into the hole left after the roof
was removed, if the pile was on the east (uphill) side of the structure. The hole itself
would have prevented soil movement into the area of the rock alignment, leaving soil
accumulation in that area to depend largely on eolian deposition and decay of duff from
the pifion and juniper trees. If this scenario is correct, it may account for the
stratigraphic differences from one side of the pithouse to the other and for the presence
of the rock mound.

Dating the Site

One archaeomagnetic, five radiocarbon, and seven obsidian samples were
submitted for chronometric analysis. As at LA 2742, the results vary widely, and
several radiocarbon dates appear too early. However, the anomalies are not as great as
at LA 2742,

The archacomagnetic sample, PC 509, was taken from the hearth of the pithouse
and was analyzed by Daniel Wolfman of OAS. The sample yielded a date of A.D. 1125-
1190, placing the site in the Valdez phase (Table 30). This is a broad range spanning
much of the A.D. 1100s.

Table 30. LA 70577, archaeomagnetic analysis

Sample No, Provenience Lat. Long. Oy op Sm N Demag, Date
(A.D)
PC-509 hearth 73.7 189.3 1.2 1.4 1.9 9/8 400 1125-

1190
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Radiocarbon samples came from various proveniences, as listed in Table 31. The
five dates adjusted for C-13 range from A.D. 880 to 1150 (one standard deviation), with
the period of greatest overlap of dates between A.D. 990 and 1070. Only two dates
overlap with the archaeomagnetic date. If two standard deviation ranges are used, the
five samples range between A.D. 780 and 1230. This 450 year period is far too long
to shed any light on the occupation of LA 70577 except to place it sometime before the
mid-A.D. 1200s. When the samples are calibrated, they yield nine dates between A.D.
1027 and 1166 with a single standard deviation range between A.D. 980 and 1245. The
period of greatest date overlap is A.D. 1040 to 1170. The calibrated date ranges all
overlap with the archacomagnetic date. They fall into two groups. The earlier group
has four dates between A.D. 1027 and 1078. The later group, with five dates between
A. D. 1125 and 1166, falls into the overlap period with the archaeomagnetic date.

Table 31. LA 70577, radiocarbon analysis (ranges are at one standard deviation)

Sample No. Type and Provenience Uncorrected Date C-13 Adjusted Date Calibrated Date(s)
(A.D.) and Range (A.D,) and Range(s) (A.D.)

Beta-46602 burned wood and 1050460 1010460 1039

charcoal from pithouse (950-1070) (1018-1166)

floor near ventilator
Beta-46603 charcoal from posthole 830+ 80 1070480 1166

(Feature 3) (990-1150) (1030-1245)
Beta-46604 charcoal from hearth 1050+ 100 9801100 1027

(Feature 5) (880-1080) (980-1170)
Beta-46605 charcoal from ash pit 1100470 1060470 1163

(Feature 6) (990-1130) (1030-1225)
Beta-46606 charcoal from ash pit 1080+70 1040170 1058, 1078, 1125,

(Feature 6) (970-1110) 1136, 1156

(1024-1217)

Seven obsidian samples were submitted for hydration analysis. The results are
listed in Table 32. The seven samples fall tightly into two groups of dates. The actual
dates, however, vary according to whether they are calculated using ground temperature
and humidity figures from Sagebrush Pueblo or Pot Creek Pueblo (Ridings 1991). Using
the Sagebrush Pueblo figures, one group of four samples dates between A.D. 447 and
703, and the second group of three samples dates between A.D. 1049 and 1224. Using
the Pot Creek Pueblo temperature and humidity figures, the first group of samples dates
between A.D. 742 and 948, and the second dates between A.D. 1225 and 1366.
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Table 32. LA 70577, obsidian hydration analysis

Sample Source EHT Rate Rim Width Standard Date Standard Date
Q) (um) Deviation | (A,D.) | Deviation Range
(A.D.)
91-522! Polvadera 10.8 100% 2.81 0.05 605 +98 507-703
91-522 12.6 869 +79 790-948
91-523! Polvadera 10.8 100% 2.87 0.07 547 +100 447-647
91-523% 12.6 822 +80 742-902
91-524! Polvadera 10.8 100% 2.20 0.05 1126 +77 1049-1203
91-524* 12.6 1287 162 1225-1349
91-525! Polvadera 10.8 100% 218 0.05 1140 +76 1064-1216
91-525* 12.6 1299 +61 1238-1360
91-526' Polvadera 10.8 100% 2.81 0.05 605 198 507-703
91-526* 12.6 : 869 +79 790-948
91-527 Polvadera 10.8 100% 2.17 0.07 1148 +76 1072-1224
91-327* 12.6 1305 161 1244-1366
91-528! Polvadera 10.8 100% 2.83 0.04 586 +98 488-684
91-528% 12.6 853 +79 774-932

! Temperature and relative hurnidity data for Sagebrush Pueblo from Ridings (1991).
? Temperature and relative humidity data for Pot Creek Pueblo from Ridings (1991).

Comparison with the archaecomagnetic date shows that the hydration dates based
on the Sagebrush Pueblo figures appear to be most accurate. The second group of dates,
with a period of greatest date overlap between A.D. 1072 and 1203, closely approximate
the archacomagnetic date, although with a longer range. They also overlap with all five
calibrated radiocarbon dates. 1In contrast, neither group of samples matches the
archacomagnetic or calibrated radiocarbon dates if hydration dates are calculated using
the Pot Creek Pueblo temperature and humidity figures. One group is too early and the
other too late.

Taking the archaeomagnetic, calibrated radiocarbon, and obsidian hydration data

together, we can state that LA 70577 was occupied in the mid-A.D. 1100s. The greatest
overlap of dates from all sources is between A.D. 1120 and 1170.
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Pollen Analysi

Two pollen samples were analyzed by the University of New Mexico’s Castetter
Laboratory for Ethnobotanical Studies (CLES). Both were from the pithouse floor, one
from beneath a large trough metate and the second from a layer of organic material
resembling decayed pine duff found on the floor. Results are presented in Table 33.
Although both samples showed signs of extensive grain degradation, neither showed
evidence of grinding (Dean 1991a:16). However, Table 33 shows that both samples
contained large estimated numbers of pine family pollen grains. Dean (1991a:16)
concludes, "Pine needles are the logical source of the pine family pollen grains, having
been brought into the pitstructure for use as a floor covering, perhaps under matting."

Human Remains

During excavation of the pithouse a partial human mandible was recovered from
the fill. This was an anterior fragment with part of the left alveolar ridge of a child three
years + six months of age. Only the left first and second deciduous molars are present
in the jaw. These two teeth exhibit slight wear on the occlusal surface in the form of
rounding and polish on the cusps. The second primary molar has two small caries, one
mesial and one posterior, on the occlusal surface. Erosion of the inferior mandibular
cortical tissue is moderate to heavy and has exposed portions of the developing
permanent incisor crowns. The development of these permanent teeth appears normal
for this age.

This fragmentary element was the only human bone isolated from LA 70577. It
had washed into the structural fill from a midden or activity area on the original ground
surface. Visible permanent incisors appear to have developed normally, but the caries
on the second primary molar show that overall dental health was somewhat jeopardized,
perhaps from weaning onto a high-carbohydrate diet.

Lithic Artifacts

A total of 1,199 chipped stone artifacts were recovered from LA 70577 (Tables
34 and 35). Local materials make up 74 percent of the assemblage, including cherts,
basalt, limestone, siltstone, quartzite, undifferentiated igneous rocks, massive quartz,
chertic rhyolite, micaceous schist, and concretions. Exotic materials comprise 26 percent
of the assemblage, including Pedernal chert, obsidian, and quartzitic sandstone. Obsidian
was imported from the Jemez Mountains, mostly from the Polvadera Peak source.
Pedernal chert outcrops near Abiquiu and is found in gravel deposits along the Rio
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Chama and the Rio Grande, south of Espafiola. The source of quartzitic sandstone is
unknown, but it may also come from the Chama Valley (Newman 1983).

Reduction debris (debitage and cores) dominate the assemblage, comprising 98
percent of the total (Table 35). Nearly half the debitage removed during formal tool use
or manufacture is from exotic materials, including fifteen biface flakes and a notching
flake. All resharpening flakes are basalt and appear to be from only one or two tools.
Twenty-nine formal tools were identified (Table 34), including a chopper, three drills,
two end scrapers, thirteen bifaces, and ten projectile points. The latter include one En
Medio point, six Pueblo side-notched points, one Pueblo point with three side notches,
one large side-notched point, and one unidentified small side-notched point. Most of the
formal tools were made from exotic materials. Three drills, five bifaces, and four
projectile points are Pedernal chert, and two bifaces and two projectile points are
obsidian.

Ground Stone Artifacts

Thirty-seven ground stone artifacts were recovered. The distribution of functional
type by material is shown in Table 36, Quartzitic sandstone dominates the assemblage
and with sandstone comprises over 83 percent. Tools associated with food processing
(manos, metates, cylindrical tools) make up over 67 percent of the assemblage. Both
one- and two-hand manos were found. Metates are represented by basin, trough, and
slab forms, the latter predominating.

Other activities are also suggested by this assemblage. Two types of polishing
stones were identified: one used on pottery, and the other on plaster. Hammerstones
were used for flintknapping or other activities that involved pounding. Mauls were also
used for pounding, though probably not for flintknapping. The function of the single
cylindrical tool could not be determined, but it was probably used for grinding.

Table 37 shows function by preform morphology. Few tools have an identifiable
preform morphology. Of those that do, 21.6 percent were manufactured from cobbles,
and 2.7 percent were made from very thin slabs. Both flattened and round cobbles were
used; the former were most common. Table 38 shows the amount of labor invested in
producing each functional category. Both hammerstones and two polishing stones were
unshaped. Slightly more than 10 percent of the assemblage was slightly modified, and
around 70 percent was mostly or fully modified. One polishing stone and 4 manos fall
into the former category; the latter contains 2 shaped slabs, 1 polishing stone, 13 manos,
4 metates, 1 artifact of undetermined function, and 1 cylindrical tool. In general, tools
used for grinding had the most labor expended in their manufacture, while those used for
pounding or rubbing had the least.
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Table 33. LA 70577, pollen analysis

Taxon CLES-90210 CLES-90212
No. Cone.! No. Conc.!

Pinaceae 12 581 21 2,346
Pinus 31 1,500 31 3,462
Picea 2 97 1 112
Abies - 0 - 0
Juniperus 7 339 6 670
Juniperus/ - 0 - 0
Populus

Alnus - 0 1 112
Quercus - 0 - 0
Cheno-am 1,057 5,082 78 8,712
Ephedra 1 48 1 112
Gramineae 2 97 5 558
Zea - 0 [1] 147
Low-spine composite 13 629 9 1,005
Artemisia - ] 3 335
High-spine composite 8 387 4 447
Cichorieae - 0 - 0
Cleome - 0 1 112
Opuntia - 0 - 0
Cylindropuntia - 0 - 0
Platyopuntia - 0 - 0
Unknown 2 97 - 0
Unidentifiable 39 (84%) 1,888 33 (25%) 5,920
Total pollen 222 10,745 215 24,050
Spike? 30/112 13/719

1 Pollen concentrations expressed as estimated numbers of pollen grains/gram of sample.

2 One or more clumps of three or more grains seen during count.

3 Number seen during 200 grain count/lolal number of spike grains on slide.

[l Number of grains secn during 200 grain count; final pollen concentration computed using total number of pollen
type:spike grains on slide to compensate for uneven distribution of pollen type on slide.
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Table 34. LA 70577, chipped stone artifact morphology by material type, formal
tools

Artifact Morphology
Material Type
Choppers Drilis | Scrapers | Bifaces | Projectile Totals
points

Chert 0 0 1 4 3 568
Pedernal chert 0 3 0 5 4 118
Obsidian 0 0 0 1 0 44
Polvadera obsidian 0 0 0 1 2 144
Igneous undiff. 0 0 0 0 0 23
Basalt 0 0 0 2 1 242
Rhyolite 0 ] 1 0 0 4
Limestone 0 0 0 0 0 19
Siltstone 0 0 0 0 0 1
Quartzite 1 0 0 0 0 25
Quartzitic sandstone 0 0 0 0 0 5
Schist 0 0 0 0 0 2
Massive quartz 0 0 0 0 0 3
Concretion 0 0 0 0 0 1
Totals/ 1 3 2 13 10 1,199
Percent 0.1 03 0.2 1.1 0.8
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Table 35. LA 70577, chipped stone artifact morphology by material type,
debitage

Artifact Morphology
Material Type
Indet. Cores Angular | Potlids Core { Biface | Resharpening Notching Bipolar
debris flakes flakes flakes flakes flakes

Chert 4] 15 194 1 345 3 1 0 1
Pedernal chert 0 0 26 0 79 2 0 0 0
Obsidian 0 0 2 0 36 5 [} 0 0
Polvadera 0 0 22 0 110 8 [ 1 0
obsidian
Igneous undiff. 0 0 3 0 20 0 0 0 0
Basalt 0 2 22 0 202 8 5 0 0
Rhyolite 0 0 1 0 2 0 0 0 0
Limestone 0 0 1 0 18 0 1] 0 0
Siltstone 0 0 0 0 1 0 0 0 0
Quartzite 0 1 5 0 18 0 0 0 0
Quartzitic 0 0 0 0 5 0 0 0 0
sandstone
Schist 2 0 0 0 0 0 0 0 0
Massive quartz 0 0 1 0 2 0 0 0 0
Coneretion 1 0 0 0 0 0 0 0 0
Total 3 18 277 1 838 26 6 1 1
Percent 0.3 1.6 23.1 0.1 69.9 22 0.5 0.1 0.1
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Table 36. LA 70577, ground stone artifact function by material type, frequencies
and row percentages

Material Type
Function
Igneous Basalt Vesicular Sandstone Siltstone | Quartzite | Quartzitic Schist Totals
undiff, basalt sandstone

Indeterminate 0 0 0 1 0 0 0 0 1
0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 2.7
Polishing 1 0 1 0 0 0 2 0 4
stone 25.0 0.0 25.0 0.0 0.0 0.0 50.0 0.0 10.8
Shaped slab 0 0 0 1 1 0 0 0 2
0.0 0.0 0.0 50.0 50.0 0.0 0.0 0.0 5.4
Hammerstone 0 0 0 0 4] 1 1 (1} 2
0.0 0.0 0.0 0.0 0.0 50.0 50.0 0.0 54
Mano unident. 0 1 0 3 0 0 1 \] 5
0.0 20.0 0.0 60.0 0.0 0.0 20.0 0.0 13.5
One-hand 1] 0 0 4 1] 0 7 1 12
mano 0.0 0.0 0.0 33.3 0.0 0.0 58.3 8.3 2.4
Two-hand 0 0 0 1 0 0 1 0 2
mano 0.0 0.0 0.0 50.0 0.0 0.0 50.0 0.0 5.4
Metate 0 0 0 1 0 0 4] 1] 1
unident. 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 2.7
Basin metate 0 0 0 0 0 0 1 0 1
0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 2.7
Trough metate 0 0 (] 1 0 0 0 0 1
0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 2.7

Slab metate 0 0 0 3 0 0 0 0
0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 8.1
Maul-grooved 0 0 0 0 0 0 2 0 2
0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 54
Cylindrical 0 0 Q 0 0 0 1 0 1
tool 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 2.7
Totals/ 1 1 1 15 1 1 16 1 37
Percent 2.7 2.7 2.7 40.5 2.7 2.7 43.2 2.7 100.0
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Table 37. LA 70577, ground stone artifact function by preform morphology,
frequencies and row percentages

Preform Morphology
Function
Indeterminate Rounded Flattcned Very thin Totals
cobble cobble slab
Indeterminate 1 0 0 0 1
100.0 0.0 0.0 0.0 2.7
Polishing stone 2 1 1 0 4
50.0 25.0 25.0 0.0 10.8
Shaped slab 2 0 0 0 2
100.0 0.0 0.0 0.0 5.4
Hammerstone 0 1 1 0 2
0.0 50.0 50.0 0.0 5.4
Mano indet. 5 0 0 0 5
100.0 0.0 0.0 0.0 13.5
One-hand mano 10 0 i 1 12
83.3 0.0 83 83 32.4
Two-hand mano 2 0 0 (] 2
100.0 0.0 0.0 0.0 5.4
Metate indet. 1 0 0 0 1
100.0 0.0 0.0 0.0 2.7
Basin metate 0 0 1 0 1
0.0 0.0 100.0 0.0 2.7
Trough metate 1 0 0 0 1
100.0 0.0 0.0 0.0 2.7
Slab metate 3 0 0 0 3
100.0 0.0 0.0 0.0 8.1
Maul-grooved 0 i 1 0 2
0.0 50.0 50.0 0.0 5.4
Cylindrical tool 1 0 0 0 1
100.0 0.0 0.0 0.0 2.7
Totals/ 28 3 5 1 37
Percent 75.7 8.1 13.5 2.7 100.0
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Table 38. LA 70577, ground stone artifact function by labor invested in
production, frequencies and row percentages

Labor Invested in Production
Function
Indeterminate None Slightly Mostly Fully Totals
modified modified shaped
Indeterminate 0 0 0 1 0 1
0.0 0.0 0.0 100.0 0.0 2.7
Polishing stone 0 2 1 0 1 4
0.0 50.0 25.0 0.0 25.0 10.8
Shaped slab 0 0 0 0 2 2
0.0 0.0 0.0 0.0 100.0 54
Hammerstone 0 2 0 0 0 2
0.0 100.0 0.0 0.0 0.0 5.4
Mano indet, 2 0 0 2 1 5
40.0 0.0 0.0 40.0 20.0 13.5
One-hand mano 0 0 0 2 10 12
0.0 0.0 0.0 16.7 83.3 32.4
Two-hand mano 0 0 0 0 2 2
0.0 0.0 0.0 0.0 100.0 5.4
Metate indet, 1 0 0 0 0 1
100.0 0.0 0.0 0.0 0.0 2.7
Basin metate 0 0 1 0 0 1
0.0 0.0 100.0 0.0 0.0 2.7
Trough metate 0 0 0 0 1 1
0.0 0.0 0.0 0.0 100.0 2.7
Slab metate 0 0 0 0 3 3
0.0 0.0 0.0 0.0 100.0 8.1
Maul-grooved 0 0 2 0 0 2
0.0 0.0 100.0 0.0 0.0 54
Cylindrical tool 0 0 0 0 1 1
0.0 0.0 0.0 0.0 100.0 2.7
Totals 3 4 4 5 21 37
Percent - 81 10.8 10.8 13.5 56.8 100.0
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Table 39. LA 70577, ground stone artifact function by portion, frequencies and
row percentages

Portion
Function
Indet. Whole End Edge Internal Corner Corner Long. split | Totals
fragment fragment | fragment | fragment missing fragment

Indeterminate 1 0 0 0 0 0 0 0 1
100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7
Polishing 0 3 0 1 0 0 0 0 4
stone 0.0 75.0 0.0 25.0 0.0 0.0 0.0 0.0 10.8
Shaped slab 0 0 0 2 0 0 0 0 2
0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 5.4
Hammerstone 0 2 0 0 0 0 0 0 2
0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 5.4
Mano indet. 0 0 1 1 0 3 0 0 5
0.0 0.0 20.0 20.0 0.0 60.0 0.0 0.0 13.5
One-hand o 7 2 0 0 1 1 1 12
mano 0.0 58.3 16.7 0.0 0.0 8.3 8.3 8.3 32.4
Two-hand 0 0 2 0 0 0 0 0 2
mano 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 5.4
Metate indct. 1] 0 0 0 1 0 0 0 1
0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 2.7
Basin metate 0 1 0 0 0 0 0 0 1
0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7
Trough metate 0 0 1 ] 0 0 0 0 1
0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 2.7

Slab metate 0 1 1 1 0 0 0 0
0.0 333 33.3 33.3 0.0 0.0 0.0 0.0 8.1
Maul-grooved 0 2 0 0 0 0 0 0 2
0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 54
Cylindrical 0 1 0 0 0 0 0 0 1
tool 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7
Totals/ 1 17 7 5 1 4 1 1 37
Percent 2.7 45.9 13.9 13.5 2.7 10.8 2.7 2.7 100.0
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Table 39 shows ground stone function by portion. Whole artifacts comprise less
than half the assemblage. Only a third of the metates are whole; other complete artifacts
include 3 polishing stones, 2 hammerstones, 7 manos, 2 mauls, and 1 cylindrical tool.
Table 40 shows artifact portion by labor invested in production. Only 1 of the unshaped
artifacts and none of the lightly shaped artifacts is broken. Sixty percent of the mostly
modified and 62 percent of the fully shaped artifacts are broken. With one exception,
the percentage of whole artifacts decreases with the amount of labor expended in
production. Three ground stone artifacts were found on the pithouse floor, including a
large trough metate, a small metate, and a mano. The trough metate was whole, but it
is not included in any of the tables because it was removed by vandals during excavation.

Table 40. LA 70577, ground stone portion by labor invested in production,
frequencies and row percentages

Labor Invested in Production
Function
Indcterminate None Slightly Mostly Fully Totals
modified modified shaped

Indeterminate 0 0 0 1 0 1
0.0 0.0 0.0 100.0 0.0 2.7

Whole 0 3 4 2 8 17
0.0 17.6 23.5 11.8 47.1 459

End fragment 0 0 0 1 6 7
0.0 0.0 0.0 143 85.7 18.9

Edge fragment 1 1 0 0 3 5
20.0 20.0 0.0 0.0 60.0 13.5

Internal fragment 1 0 0 0 0 1
100.0 0.0 0.0 0.0 0.0 2.7

Corner 1 0 0 1 2 4
25.0 0.0 0.0 25.0 50.0 10.8

Corner missing 0 0 0 0 1 1
0.0 0.0 0.0 0.0 100.0 2.7

Long. split fragment 0 (] 0 0 1 1
0.0 0.0 0.0 0.0 100.0 2.7

Totals/ 3 4 4 5 21 37
Percent 8.1 10.8 10.8 13.5 56.8 100.0

With the exception of the missing trough metate, it is likely that few of the whole
artifacts were intentionally left behind as site furniture. Only one whole artifact, a maul,
was found during surface stripping. All other whole tools were recovered from pithouse
fill. Most of these tools were probably abandoned or discarded and later washed into the
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pithouse. Seven complete artifacts are pounding or rubbing tools, only one of which is
fully shaped. In that case, it is likely that the shaping resulted from use rather than
intentional modification. Thus, these are tools upon which little effort was spent in
production, A basin metate is the only other complete tool that exhibits little
manufacturing effort. Complete tools evidencing the expenditure of considerable effort
in shaping include seven one-hand manos, a slab metate, and a cylindrical tool. Only
two of the one-hand manos were mostly shaped; the rest were fully shaped. None of
these is a heavy tool, and if they were considered useful at the time of abandonment,
they would have been transported elsewhere. Thus, it is likely that they represent
discarded or abandoned items rather than site furniture.

Ceramic Artifacts

The ceramic assemblage consists mainly of locally made prehistoric types. A few
locally made historic micaceous wares were also found. A minimal number of possible
intrusive types, including Santa Fe Black-on-white (see Ceramic Analysis for a discussion
of locally made Santa Fe Black-on-white), are in the assemblage. The total number of
sherds collected and analyzed is 2,295. Of these, 75.1 percent are plain wares, and 24.3
percent are white wares (0.6 percent are "other"). Within the plain wares, 98.4 percent
are jar sherds. Within the white wares, 56.5 percent are bowl sherds, and 39.0 percent
are jar sherds (Table 41).

Table 41. LA 70577, summary of ceramic ware vessel forms

Plain ware vessel forms Percent
Jar 98.4
Bowl 0.3
Indeterminate 1.3

White ware vessel forms

Jar 39.0
Bowl 56.5
Ladle 0.4
Indeterminate 4.1

Most of the assemblage was from the pithouse (67.0 percent). The other sizable
sample (24.7 percent) was from surface collection. Additional proveniences from which
ceramics were collected included surface stripping around the rock alignment, excavation
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around a possible activity area, and auger testing. Within this sample, jar sherds
outnumbered bowl sherds 6 to 1.

The ceramic assemblage at LA 70577 is characteristic of the Valdez phase. The
white wares were dominated by Taos Black-on-white, and the gray wares were mostly
Taos Plain, with a few incised. Santa Fe Black-on-white and Corrugated wares, both
indicators of the subsequent Pot Creek phase, were found in small numbers (Table 42).

Faunal Remains

The pit structure and activity area at LA 70577 produced a faunal assemblage of
425 bone fragments. Of that total, 167 (39.3 percent) are only identifiable to the class
level, with mammal bone divided between small, medium, and large body forms. The
remaining 258 elements could be identified to three orders, two families, three genera,
and thirteen species (Table 43). The majority of this bone was recovered from the
pithouse fill and appears to have washed in from the rock mound and midden area east
of the structure. Since the pithouse was never remodeled, and the support posts were
salvaged at or shortly after the time of abandonment, structural fill was probably a
mixture of the trash and soils on the original ground surface. The numerous rodent and
small mammal species isolated from the pithouse fill suggest that smaller animals made
an important contribution to the diet of the former occupants. A brief review of the taxa
identified and their distribution will form the basis of this dietary inference.

It is apparent from Table 43 that numerous small rodent species were recovered
from the site, some in substantial numbers. Ground squirrel, prairie dog, pocket gopher,
New World rats, vole, and other elements assigned to the order Rodentia can all be
grouped together as small rodents, which dominate the faunal assemblage (186 bones,
43.8 percent of the sample). All of these taxa inhabit the site area and are frequent
burrowers in suitable soils in the region (Findley et al. 1975). Archaeological sites
provide deep, disturbed soil deposits for such burrowing, and burrowing was evident
within the fill of the pithouse at this site, The remains, however, suggest more than just
intrusive burrowing.

The element distributions for the two most frequently identified rodents,
Gunnison’s prairie dog (Cynomys gunnisoni) and Botta’s pocket gopher (Thomomys
bottae) are presented in Figure 68. The occurrence of cranial and most postcranial
elements of prairie dog suggests that some of these remains could be accounted for by
intrusive individuals, especially when paired long bones occur (i.e., ulna, femur)
(Thomas 1971). However, besides these probably intrusive individuals, there are
elements from multiple individuals isolated from pockets of bone that include several
other species. This bone appears to have been introduced through a combination of
cultural and natural mechanisms (Schiffer 1987). The pocket gopher remains in the
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Table 42. LA 70577, ceramic type by vessel form, frequencies and row
percentages

Type Indeterminate Jar Bowl Ladle Total
Unknown 2 1 3 6
1 .1 3
Taos Black-on-white 3 70 206 1 280
.1 3.1 9.0 .0 12.2
Santa Fe Black-on- 1 5 13 1 20
white 0 2 .5 .0 9
Santa Fe Black-on- 3 3
white, local .1 .1
Indeterminate mineral 7 9 16
white ware 3 4 7
Indeterminate carbon 2 3 5
white ware 1 1 2
Indeterminate white 16 137 82 238
ware 7 6.0 3.6 10.2
Pefiasco Micaceous 2
1 1
Vadito Micaccous 2

—
—

Indeterminate 2
micaceous .1 .1
Taos Gray Plain 20 1545 5 1570
8 67.3 2 68.4
Taos Gray Incised, 114 114
linear 5.0 5.0
Taos Gray Incised, 3 3
herringbone .1 .1
Taos Gray Incised, 11 11
linear and herringbone .5
Taos Gray Incised, 3 3
fingernail .1 1
Taos Gray 2 2
Corrugated, simplc 1 .1
Taos Gray Punctate, 3 3
lincar .1 .1
Taos Gray Punciate, 13 13
herringbone 6 .6
Taos Gray Punctate, 1 1
other
Taos Gray Punctate, 4 4
linear and herringbone 2 2
Total/ 42 1,927 324 2 2,295
Percent 1.8 83.7 14.1 .1 100.0
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Table 43. LLA 70577, faunal taxa

Taxon Frequency Percent
Small mammal 80 18.8
Medium mammal 13 3.1
Large mammal 58 13.6
Rodentia 11 2.6
Ammospermophilus leucurus (white-tailed 1 0.2
antelope squirrel)
Spermophilus sp. (ground squirrels) 12 2.4
Spermophilus variegatus (rock squirrel) 2 0.5
Cynomys gunnisoni (Gunnison's prairie 54 12.7
dog)
Thomomys bottae (Botta’s pocket gopher) 41 9.6
Dipodomys ordii (Ord’s kangaroo rat) 6 1.4
Dipodomys spectabilis (banner-tailed 17 4.0
kangaroo rat)
Peromyscus leucopus (white-footed mouse) 16 3.8
Onychomys leucogaster (northern 2 0.5
grasshopper mouse)
Sigmodon hispidus (Hispid's cotton rat) 4 0.9
Neotoma albigula (white-throated woodrat) 3 0.7
Neotoma mexicana (Mexican woodrat) 2 0.5
Microtus montanus (Montane voles) 15 3.5
Sylvilagus auduboni (desert cottontail) 9 2.1
Canis sp. (dog, coyote, wolf) 1 0.2
Artiodactyla 3 0.7
Odocoileus sp. (deer) 10 2.4
Aves (bird) 16 3.8
Tetraonidae (grouse and ptarmigan) 1 0.2
Meleagris gallopave (turkey) 36 8.5
Ophidia (snake) 10 2.4
Bufonidae (true toads) 2 0.5
Total 425 100.0
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':Figure 68. LA 70577, elemental distribution of Cynomys and Thomomys remains.




structural fill have a somewhat more arbitrary element distribution, but both cranial and
numerous postcranial -remains are represented. Again, paired long bones such as the
humerus and ulna along with cranial and axial remains retrieved from the same layer in
the same unit indicate at least one intrusive individual. But other remains assigned to this
species may have been refuse from processing and consumption. The occurrence of
numerous cranial elements along with mandibles that far outnumber the postcranial bone
would support the economic use of this species (Thomas 1971).

One stratigraphic subunit consisting of a sandy matrix washed in through the
ventilator contained remains of ground squirrel, prairie dog, pocket gopher, two kinds
of kangaroo rats, two species of mice, vole, snake, and turkey. Their occurrence in one
pocket suggests that they were washed in from a concentration of bone somewhere
around the top of the ventilator shaft. The tanned appearance of some bones and the
numerous species present suggest this concentration was the refuse from one or perhaps
several dumps from the household stew pot. The remains of four other rodent species
are illustrated in Figure 69. Their element distributions are biased toward cranial
fragments, and only a few postcranials are represented. Thomas (1971) has separated
cultural versus noncultural bone by the completeness of skeletal elements present. If
most elements are represented, the species is considered intrusive. On that basis, the
four species diagrammed in Figure 69 would have been introduced through the economic
or cultural use of each species.

Desert Cottontail (Sylvilagus auduboni)

Desert cottontail occurs in pifion-juniper woodlands throughout the state (Findley
et al. 1975:83). Nine elements were identified to this species from the LA 70577 faunal
assemblage. Elements were isolated from the ash pit, a posthole, and the fill of the
pithouse. Cottontails were an important economic species for the prehistoric Puebloan
groups. In this sample, however, the use of smaller rodents outweighs the use of this

species.

Canis sp. (Dog, Coyote, Wolf)

Only one first phalange could be identified to the genus Canis. From the few
bones also isolated from LA 2742 and carnivore gnawing on bone, we know that
Puebloan dogs or coyotes scavenged the sites’ trash areas and occasionally became part
of the faunal assemblage. Though dogs were sometimes an economic species, their
remains suggest they were not at this site or at LA 2742.
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Artiodactyla

Fragments of antler, vertebra, and a scapula could be positively identified to the
order Artiodactyla, but they are most likely the remains of deer (Odocoileus sp.) utilized
by the site occupants. Ten elements scattered in the pithouse fill, one posthole, and the
ash pit could be identified as deer. The element from the posthole, a bone awl (see Bone
Tool Analysis), was perhaps placed there for storage at some point during occupation of
the structure. Other elements appear to have been discarded into trash outside the
pithouse and washed in after the structure was abandoned.

Grouse and Ptarmigan (Tetraonidae)

One coracoid could be assigned to the family Tetraonidae but not to a species.
Members of this family are chickenlike and well camouflaged in their environment
(Ligon 1961:85). They are excellent game birds and occur frequently in prehistoric
faunal assemblages. Though only represented by one element, these birds could have
been included in the diet.

Turkey (Meleagris gallopavo)

The largest and swiftest of foot of the American game birds, the New Mexican
turkey is the progenitor of the domestic variety (Ligon 1961:101). It appears to have
become a significant economic species for Puebloan groups as primary economic species
(e.g., deer) decreased in the environment (Mick-O’Hara 1987b). Thirty-six elements
could be assigned to this species. The majority (25 elements) were from pithouse fill that
washed in through the ventilator shaft and may have come from the same trash area as
the rodent bone discussed above.

Snakes (Ophidia) and True Toads (Bufonidae)

Ten snake vertebrae were isolated from pithouse fill that washed in through the
ventilator. They may have been associated with other dietary trash from the original
ground surface. Two elements could be identified as toad and were also recovered from
alluvial fill in front of the ventilator shaft.

Discussion
It appears that the highest concentration of faunal remains recovered from this site

comes from Stratum 3, especially from an alluvial deposit located in front of the
ventilator. Much of the pithouse fill appears to be colluvial deposits from trash areas
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near the structure. Refuse from cooking activities and concentrations of small animal
bone were probably close enough to the ventilator shaft to be washed into the structure
through that opening.

The dominance of small mammal species in this assemblage and their elemental
distribution suggests that they were an important part of the diet of former occupants of
this site. The small amount of deer bone suggests that this resource was not readily
available during the occupation of LA 70577. Rather, the high frequency of turkey and
small mammals remains indicate that secondary resources were important sources of
calories for the inhabitants of this pithouse.

Flotation Analysis

Sampled proveniences at LA 70577 were confined to the pithouse, situated just
within the pifion/juniper treeline. Most samples from the site contained unburned weed
seeds (Chenopodium and Portulaca in four samples, Euphorbia in three, and Physalis in
one) that can be considered probable intrusives (Table 44). Small quantities of charred
corn cupules were also widespread. The eight samples exhibiting this combination of
floral remains include samples from the floor (FS 400, 402, 407, and 409), the hearth
(Feature 5; FS 426, 427, and 432), and an ash concentration against the south wall (FS
485).

The ash pit (Feature 6; FS 440, 442, and 443) stands out in several ways (Table
45). Charred cormn remains, including kernels, were more abundant here, and wild
tobacco (Nicotiana) is present in all three samples. Burned juniper (twigs and a seed)
and winged pigweed (seed) are both present in FS 442, and goosefoot (seed) in FS 443.
The unburned, fragmentary prickly pear seed in FS 443 may easily be rodent-introduced.
The ash pit samples exhibit basic continuity in fill characteristics, with several recurring
elements. Likely economic species are more frequent in FS 442, while more probable
intrusives occur in FS 443,

A 2 cm layer of pine duff (partially decomposed pine needles) lay on the pithouse
floor. It is interpreted as intentional fill, possibly for padding under sleeping mats. Pine
pollen was abundant in the pithouse (two samples, with concentrations of Pinaceae grains
>2000/g and >6000/g, respectively; Dean 1991a:16), but larger remains such as
needles, cone scales, or bark scales were not recovered in any of the 11 flotation
samples, nor as macrobotanical remains.

Charred wood from all proveniences at LA 70577 was principally coniferous (82
percent by weight), with occasional oak (in Stratum 3 and the ash pit; Table 46).
Juniper, growing in the immediate site environs, was the predominant wood type (46
percent by weight). By comparison, pifion provided a tiny percentage. Two higher-
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Table 44. LA 70577, flotation scan samples

Taxa Ceatral Floor | Central Floor Floor Fill | Floor Fill | Feature§ Feature 5 | Feature$ | Feature 6 | Feature 6 | Feature 6 Ash
FS 460 FS 402 FS 407 FS 409 Hearth Hearth Hearth Ash pit Ash pit Ash pit conc.
FS 426 FS 427 FS 432 FS 440 FS 442 FS 443 FS 485
Chenopodium + + + +
goosefoot
Cycloloma +*
winged
pigweed
Portlaca + + + +
purslane
Euphorbia + + +
spurge
Micotiana + + + +
tobacco
Physalis +
groundcherry
Juniperus s+
juniper tw+*
Opuniia +
pricklypear
Zea mays c+* ct+* c+* c+> k+* k+* c+* ct+*
com c+* c+*
Total taxa 2 2 2 2 1 0 1 3 6 5 2
Burned taxa 1 1 1 i ¢ ¢ G 1 3 1 1

+ 1-10 seeds; ++ 11-25 seeds; +++ > 25 seeds
* some or all items burned
k = kernel; ¢ = cupule; tw = twig; ne = needle; nu = nutshell; co = male cone




Table 45. LA 70577, Feature 6, ash pit, flotation full-sort results

Taxa FS 440 | FS 442 FS 443

Weedy annuals

Chenopodium

goosefoot 10/45.5*
Cycloloma 1/0.5*

winged pigweed

Nicotiana 5/8.7 3/34.0 6/27.3
tobacco

Perennials: 1/0.5*

Juniperus (juniper) tw*

Cultivars: 1/0.7* 1/0.5*

Zea mays (corn) c* c* c*

Total probable economic specics:

Total taxa/ 2 4 2

Total burned taxa/ 1 3 1

Total seeds 6/9.4 5/13.0 16/72.8
Taxa with uncertain role:

Portulaca (purslane) 1/0.7 1/0.5 5/22.7
Probable contaminants:

Euphorbia (spurge) 1/5.0 7/31.8
Papaveraceae 1/4.5

Poppy family

Opuntia 1/0.5
pricklypear

Total contaminants:

Total taxa/ 0 1 3
Total seeds 0 1/5.0 9/36.8

a/b: Number before slash is actual number of sceds recovered; number after slash is adjusted number of seeds per
liter of soil sample (taking into account any subsampling or soil sample size other than the standard 1 I).
* = some or all items bumed; ¢ = cupule; tw = twig
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Table 46.

LA 70577, species composition of charcoal submitted for C-14 dating

Taxa 110-11IN/102W | 11IN/104W | 109N/102W | 11IN/101W | Feature 3 | Feature S | Feature 6 | Feature 6 Percent
Stratum 4 Stratem 3 Stratum 3 Stratum 3 FS 428 Hearth Ash pit Ash pit (number/
Ash Lens FS 265/306 FS 267 FS 357 FS 433 FS 439 FS 441 weight)
FS 218/236
Conifers
Juniperus 2 3 6 1 10 5 6 3 46
juniper 02g 22¢g 248 270¢g 40¢g 47 g 51¢g 18¢ 28
Pinus edulis 2 2 1 1 1 2
pifen 0.1g 08¢g 04¢g 05g 06¢g 6
Pinus ponderosa | 20 10 2 5 2 14
ponderosa 50¢g 40¢g 05¢g 29¢ 1.7¢g 30
Pseudotsuga 3 2 2 2
Douglas-fir 0lg 0.7g l6g 4
Undetermined 3 3 8 2 4 6 4 18
conifer 22¢g 04g 28¢g 0.6¢g 28¢g 53¢ 47 g 23
Total cenifer 27 16 19 1 20 10 13 11 82
75¢g 66¢g 66¢g 270¢g 86¢g 80¢g 11.0g 98¢ N
Quercus 1 9 i6
oak 03¢g 160g 8
Undetermined 1 2
noncenifer 27¢g 1
Total pieces 27 16 20 1 20 10 14 20 100
Total weight 75¢g 66g 69¢g 270¢g 86¢g 80¢g 137 ¢ 258¢ 100




elevation taxa, ponderosa pine and Douglas fir, accounted for a significant proportion (20
percent) of the assemblage.

Adobe Analysis

Three natural soil samples and four adobe samples were collected and analyzed.
Table 47 lists the samples by provenience and type. Table 48 summarizes the results,

Table 47. LA 70577, adobe samples, proveniences, and types

Sample No. Provenience Type
C4 Roadcut, 1 m below modern ground surface natural soil
C5 Roadeut, 2 m below modern ground surface natural soil
Cé6 Roadcut, 3 m below modern ground surface natural soil
6 Pithouse wall adobe wall
7 Pithouse floor adobe floor
8 Pithouse hearth adobe
9 Pithouse wall adobe plaster

Munsell Color

The seven samples can be combined into two groups of colors. The first group,
consisting of Samples C4, C5, C6 and 7, was brown (10YR5/3). The second group,
Samples 6, 8, and 9, was pale brown (10YR6/3). With the exception of Sample 7, these
groupings reflect differences between the natural soil and the adobe.

Particle Size Distribution

The major differences in particle size distribution are also between the natural soil
and the adobe. The natural soil samples differ considerably, particularly in their sand
content, but are similar in their silt and clay content (Figs. 70, 71, and 72). While there
is variation between the adobe samples, it is generally less than that between the adobe
and the natural soil. For instance, there is almost no difference in the clay content of the
adobe samples, five to six times that of the natural soil. The greatest diversity is in silt,
while the samples cluster together in fine and coarse sand. Sample 6 has a higher
percentage of fine sand than the others, and Sample 7 is higher in coarse sand.
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Figure 71 shows that three adobe samples, 6, 7 and 9, have virtually identical profiles.
Sample 8 is lower in the smallest clay particles measured, resembling the control
samples, but quickly climbs to join the other adobe samples in silt particle distribution.
In the sand profiles (Fig. 72), there is more variation, but significant similarities exist
at the upper and lower ends of the particle size distribution.

Plasticity

Differences between the natural soil and adobe samples and the similarities within
the two groups account for the variation seen in plasticity (Fig. 73). The natural soil
samples are virtually or completely nonplastic, and the adobe samples are almost identical
in liquid limits and plastic limits, and, therefore, in their plasticity indices.

. |
Samples to left of line are non—plastic.
" Groups are delineated by ellipses.
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Figure 73. LA 70577, adobe and natural soil plasticity.

Soluble Salts

Again, the differences are between the natural soil and adobe samples. The
natural soil samples are high in carbonates and lacking in other salts. The adobe
samples, on the other hand, show the presence of sulfates, chlorides, and nitrites in
addition to the strong presence of carbonates. As noted at LA 2742, the strong presence
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of carbonates is likely due to the presence of calcium carbonate in the soil derived from
limestone in the surrounding mountains. Since the natural samples do not contain
sulfates, calcium sulfate in the soil is not a likely source of sulfates in the adobe.
Therefore, as at LA 2742, sulfates in the adobe may be the product of smoke in the
pithouse from the fire in the hearth. Since the pithouse showed no sign of remodeling,
all the adobe in the structure was subject to the same factors causing the sulfates. It is
clear from Table 48 and Figures 70, 71, and 72 that the adobe has higher percentages
of fine material than the natural soil. The addition of fine material such as silt and clay
probably accounts for the presence of chlorides in the adobe. Finally, the presence of
nitrites may indicate that the pithouse at LA 70577, unlike the pithouse at LA 2742, was
subject to the effects of groundwater. Although nitrites were observed to be present,
there was no sign of efflorescence of salt on the pithouse wall during excavation, and
groundwater and rising damp may not have been a significant problem at the site.

Discussion

The adobe from LA 70577 was probably made from on-site soil. The silt/clay
and sand profiles (Figs. 71 and 72) show that in smaller particle sizes in each profile, the
adobe matches the natural soil. Unlike at LA 2742, however, it is not possible to state
that the adobe more closely resembles one natural soil sample than another. The silt/clay
profiles suggest a closer relationship to sample C5 (Fig. 71), and the sand profiles
suggest affinity to C4 (Fig. 72). The adobe was made by adding fine material to natural
soil. This involved clay and silt and perhaps also fine sand. The effect was to decrease
the relative content of coarse sand. The source(s) of the finer material is not known but
may have been the nearby Rio Grande del Rancho floodplain or a tributary arroyo.
Adding finer soil, especially clay, dramatically increased the plasticity of the adobe.

Archaeological excavations revealed no evidence of remodeling at the pithouse,
a conclusion supported by the adobe data. Although there is variation within the adobe
samples, it is minor compared to differences in the natural soil. This shows that
different adobe manufacturing episodes, correlated with construction and remodeling
episodes, did not occur.

Although chronometric dates for LA 70577 point only to occupation in the mid-
A.D. 1100s, the adobe data may indicate a short occupation period. Two lines of
evidence support this: the lack of remodeling evidence and the consistently minor
presence of sulfates in the adobe. If qualitative analysis of salts can suggest occupational
longevity, then we can postulate that the pithouse at LA 70577 had a shorter use-life than
chronometric dates indicate, and perhaps a shorter use-life than LA 2742 or LA 3570.
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Table 48. LA 70577, adobe analysis

Sample Munsell Particle Size in Percent Plasticity Soluble Salts
Coler
coarse sand fine stlt clay all sand silt/ liquid plastic plasticity sulfates | chlorides | nitrites carbonates
sand clay limit limit index
C4 10YR5/3 43.2 35.6 19.3 1.9 78.8 21.2 22.6 24.4 -1.8 - - - +++
C5 10YRS5/3 65.6 19.7 12.5 2.2 85.3 14.7 27.6 27.0 K] - - - +++
Cé 1OYRS/3 not - - - +++
analyzed
6 10YR6/3 20.8 48.5 20.2 10.5 69.3 30.7 28.3 20.1 8.2 + + +? +++
7 10YRS/3 30.0 344 24.6 11.0 64.4 56 28.3 20.1 8.2 + + + +++
8 10YRG/3 22.4 315 34.9 1t.0 53.9 45.9 + + + +++
9 LOYRG/3 21.1 36.6 290 13.6 57.7 42.6 29.0 20,0 9.0 + + + +++

- = absent; + = perceptible; + = present; ++ = notable; + + + = strong/dominant
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LA 71189
(AR-03-02-05-192)

James L. Moore and Daisy F. Levine

LA 71189 was located on an alluvial fan near the confluence of Rito de la Olla
and Rio Grande del Rancho, directly east of the canal at LA 71190. The site was at an
elevation of 2,256 m (7,402 ft) and covered 1,134 sq m (see Appendix 1). It was
initially recorded as a scatter of sherds and lithic artifacts, and two distinct concentrations
of cultural materials were defined. No structures or features were noted, and the site
was thought to represent a seasonally occupied fieldhouse (Boyer 1989a:31, 57-58).
Because of its proximity to Pot Creek Pueblo and sites with farming features, LA 71189
was tentatively assigned a farming function (Boyer 1989a:57). Much of the surface was
obscured by vegetation and pine duff, suggesting that the distribution of artifacts and lack
of structures and features were the result of poor visibility rather than the lack of cultural
activities. '

No testing was conducted at this site because it seemed intact and was thought to
have good potential for containing subsurface remains. Data recovery was initiated
because the site was located in the proposed interpretive center parking lot area. It
focused on gathering information concerning frontier settlement and subsistence. It was
felt that LA 71189 might "provide a perspective on settlement permanence and seasonal
mobility, the development of a settlement gradient and concomitant subsistence strategies,
and levels of sociocultural complexity" (Boyer 1989a:57-58).

Four potential features were defined as data recovery began: a cobble-bordered
contour terrace, an L-shaped cobble alignment, a rock pile, and one of the artifact
concentrations noted during survey. A light scatter of artifacts covering the area
containing the three structural features was the second artifact concentration defined
during survey, but it was not designated as a separate feature. Data recovery focused
on defining the nature and purpose of the features and determining site function.

Excavation Methods

Because artifacts were lightly scattered across most of the site, the surface was
collected in 4 by 4 m grids. A 448 sq m area was collected in this manner. Forty-three
lithic artifacts and 153 sherds were recovered, a density of 0.43 artifacts per sq m. The
highest artifact density was in a small clearing in the southeast part of the site (Feature
4). Though no surface evidence of a structure was visible in that area, we felt that the
artifact concentration might represent the remains of an ephemeral field shelter. With

231



this in mind, an 8 sq m area was surface stripped to search for structural remains. A 4
sq m area was also surface stripped around the L-shaped cobble alignment (Feature 2)
to determine its function. -

Two 1 by 1 m grids were excavated into the cobble bordered contour terrace
(Feature 1), and three were excavated into the rock pile (Feature 3) to examine fill,
recover data on construction techniques and use, and determine whether the features had
been correctly identified. Excavation continued until the bottom of the feature or sterile
preoccupational deposits were encountered.

Features

Feature 1: Cobble-Bordered Contour Terrace

From the surface, Feature 1 appeared to be a wide cobble-bordered contour
terrace 6.5 m long by up to 2 m wide (Fig. 74). A 2 by 1 m trench was excavated to
determine whether it was correctly identified as a farming device, examine construction
techniques, and recover sediments for pollen and phytolith analysis. The trench included
Grids 94N/101-102W and was excavated to a maximum depth of 30 cm below surface.
One grid (94N/102W) was placed on top of the terrace wall to expose its surface, and
the other (94N/101W) was placed on the upslope side of the wall to examine the fill that
had built up behind it.

Two soil strata were defined. The surface soil (Stratum 1), a loose light
yellowish brown sandy loam containing a large percentage of organic material (primarily
pine duff), was 6 to 8 cm thick. Beneath this was a layer of colluvially deposited pale
brown sandy clay loam (Stratum 2) representing natural soil buildup behind the terrace
wall. While Stratum 2 contained some gravels and occasional small to medium-sized
cobbles (5-20 cm diameter), the terrace wall was clearly demarcated as a heavy
concentration of cobbles and angular rock fragments. Excavation ended 10 c¢cm below
the base of the wall.

Following exposure of the terrace wall surface, a section in the north half of
94N/102W was removed to examine construction details. The terrace wall was 20 cm
high and built by laying down a noncontiguous line of medium-sized cobbles (10 to 20
cm in diameter) and filling the spaces around and between them with fist-sized cobbles.
Although the width of the terrace wall (up to 2 m) might indicate that it was once much
higher and collapsed after abandonment, this is unlikely. Rather, it is probable that the
wall was intentionally constructed as it was found. The rocks were probably provided
by field clearing but were too small to use in building a masonry wall.
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Feature 2: Rock Alignment

Feature 2 was an L-shaped alignment of seven or more medium-sized cobbles (20
to 30 cm diameter) (Fig. 74). Four 1 by 1 m grids were surface stripped to more
accurately define the alignment and determine its nature. Thus, the upper 5 to 8 cm of
soil was removed from Grids 97N/105-106W and 98N/106-107W. These grids were
positioned to investigate the rock alignment and several other cobbles in possible
association,

Surface stripping revealed a single noncontiguous course of seven cobbles set in
a crescent measuring 0.75 by 1.3. Five other cobbles southeast of the alignment were
in questionable association, and their placement may have been natural. The surface soil
(Stratum 1), a loose light yellowish brown sandy loam containing a large percentage of
organic material (primarily pine duff), was 5 to 8 cm thick. There were no signs of an
activity surface or hearth. Only a few artifacts (five sherds and one lithic artifact) were
recovered from this area.

Feature 3: Rock Pile

From the surface, Feature 3 was a pile of cobbles measuring 1.5 by 2 m (Fig.
74). It was similar in appearance to other rock piles scattered across the surface of the
alluvial fan around Pot Creck Pueblo and is thought to have resulted from field clearing.
Three 1 by 1 m grnids were excavated to investigate the nature and structure of this
feature. They included Grids 105N/104-105W and 106N/104W, and excavation
continued to depths of 20 to 28 cm. One grid was placed on top of the rock pile, and
the other two were adjacent to the feature. Numerous cobbles were encountered during
excavation of the latter two grids, showing that the feature was larger than originally
thought.

Two soil strata were defined. The surface soil (Stratum 1), a loose light
yellowish brown sandy loam containing a large percentage of organic material (primarily
pine duff), was 6 to 8 cm thick. Beneath this was a pale brown sandy clay loam
(Stratum 2) with a compact pale brown clay loam filling the interstices between larger
cobbles. Numerous cobbles and gravels occurred in both strata and comprised most of
the exposed matrix.

The feature had no formal structure and was larger than originally defined, having
been partially covered by colluvium. One sherd was recovered from the upper 10 cm
of fill and a second from 10 to 20 c¢m below surface. No sediment samples were
obtained because the feature was thought to be natural at the time of excavation.
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Feature 4: Artifact Concentration

As discussed above, the highest artifact density was in a small clearing in the
southeast part of the site (Fig. 74). Two 2 by 2 m grids were surface stripped to
determine whether the remains of an ephemeral structure were present in that area. The
upper 4 to 5 cm of soil was removed and consisted of a light yellowish brown sandy clay
loam containing a large amount of organic matter (primarily pine duff). Numerous small
to medium cobbles (5 to 20 ¢m diameter) were found, but there was no pattern to their
distribution, and they did not represent structural remains. A fire-cracked ground stone
fragment was the only artifact recovered below the surface. Excavation ended when the
pale brown sandy loamy clay preoccupational substrate was encountered.

Dating the Site

Two pieces of debitage were submitted for obsidian hydration dating (Stevenson
1991). Results are presented in Table 49. Neither date is consistent with that of the
associated ceramic assemblage. While their presence in A.D. 1200s sheet trash might
indicate that they were obtained elsewhere and transported to the site, it is also possible
that they represent earlier use of the area by Archaic hunter-gatherers.

Table 49. LLA 71189, obsidian hydration analysis

Sample Source EHT Rate Rim S.D. Date S.D. Date Range
No. (~C) Width
91471 Cerro del 17.5 8.11 3.64 .07 A.D. 357 91 A.D, 266-448
Medio
91-472 Cerro del 17.5 8.11 5.28 .07 1446 B.C. 132 1578-1314
Medio B.C.

Pollen and Phytolith Analyses

Four sediment samples were examined for pollen or phytoliths from cultigens.
Pollen samples were obtained from sediments behind the contour terrace, one from the
top of Stratum 2 (CLES-90283) and the other from the bottom of Stratum 2 at a depth
of 30 cm (CLES-90222). Both were scanned for cultigens using methods developed by
Dean (1991a) and described in the Introduction. Phytolith samples were obtained from
similar locations, one from under rocks on the surface of the terrace (CLES-91701) and
the other from beneath the terrace wall (CLES-91702). Both samples were scanned for
cultigen phytoliths, but none was found, perhaps because of sample locations, The
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sample obtained below surface rocks may have contained sediments deposited after the
feature was abandoned, and the sample from beneath the terrace wall probably contained
sediments deposited before or shortly after it was built. Thus, they may bracket the
period of agricultural use,

Results of the pollen analysis are presented in Table 50. While no cultigen pollen
was found in the sample obtained from the top of Stratum 2, the sample taken near the
bottom of Stratum 2 contained a relatively high concentration of corn (Zea) pollen. This
is consistent with results obtained during studies of modern cornfields (Table 1; Dean
1991a:17), indicating that this feature was probably used for growing corn.

Table 50. LA 71189, pollen scans

CLES-90283 CLES-90222
Taxon (below topsoil) (30 cm below surface)
No. Conc.! No. Conc.!
Zea - 0 5 7
Total pollen® 1,045 2,023 524 710
Total spike 750 - 1,071 -

! Pollen concentration expressed as estimated number of pollen grains per gram of sample.
% Eight slides completely examined for CLES-90283 and two for CLES-90222; numbers reflect the sum of grains
estimated to have been examined for all samples (no.) and the estimated pollen concentration (conc.).

Chipped Stone Artifacts

A total of 43 chipped stone artifacts was recovered (Table 51). Local materials
. comprise 95 percent of the assemblage, including cherts, basalt, undifferentiated igneous
rocks, chertic rhyolite, limestone, and siltstone. Obsidian from the Jemez Mountains,
the only exotic material recovered, makes up 5 percent of the assemblage. The entire
assemblage is comprised of reduction debris (debitage and cores). The only ev1dence of
formal tools is a single undifferentiated igneous biface flake.

Ground Stone Artifacts

A two-hand mano and two unidentified mano fragments were recovered (Table
52). Two were made from quartzitic sandstone, and the third was sandstone. The
preform morphology of the two-hand mano could not be determined. The others were
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Table 51. LA 71189, chipped stone artifact morphology by material type

Artifact Morphology

Material
Corc flakes Biface flakes Angular debris Cores Total
Chert 22 0 6 29
Obsidian undiff. 2 0 0 2
Igneous undiff. 5 1 0 6
Basalt 3 0 0 3
Rhyolite 1 0 0 1
Limestone 1 0 0 1
Siltstone 0 0 0 1
Totals 34 1 6 43

Table 52. LA 71189, ground stone artifacts by material type

Material Type

Artifact Type
Sandstone Quartzitic sandstone Totals

Mano 1 1 2
50.0 50.0 66.7

Two-hand mano 0 1 1
0.0 100.0 33.3

Totals/ 1 2 3
Percent 333 66.7 100.0
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made from cobbles, one flattened and the other rounded. All three artifacts are
fragmentary, and none demonstrates secondary use. While the two-hand mano was fully
shaped, the others were used in their natural form, and no labor was expended in shaping
them.

Ceramic¢ Artifacts

The ceramic assemblage from LA 71189 consisted of 208 prehistoric sherds,
mostly of local manufacture. Table 53 presents types by vessel form. Most of the
ceramics were recovered during surface collection (79.3 percent). The other 20.7
percent were from surface stripping.

Table 53. LA 71189, ceramic type by vessel form, frequency and percentages

Type Indeterminate Jar Bowl Total
Taos Black-on-white 3 17 20
1.4 8.2 9.6
Santa Fe Black-on-white 1 4 5
3 1.9 2.4
Santa Fe Black-on-white, local 1 2 3
5 1.0 1.4
Indeterminate mineral white ware 5 5
2.4 2.4
Indeterminate white ware 1 18 15 34
.3 8.7 7.2 16.3
Taos Gray Plain 95 95
45.7 45.7
Taos Gray Incised, linear 2 2
1.0 1.0
Taos Gray Corrugated, simple 18 18
8.7 8.7
Taos Gray Corrugated, indented 18 18
8.7 8.7
Taos Gray Corrugated, smeared 8 8
indented 38 3.8
Total/ 2 163 43 208
Percent 1.0 78.4 20.7 100.0

238



The jar-to-bowl ratio is 3.8:1. Jar sherds, almost all plain wares, account for
78.4 percent of the assemblage. Santa Fe Black-on-white may be the only intrusive
white ware (see Ceramic Analysis). Three sherds of "local Santa Fe Black-on-white"
were also found.

LA 71189 has a higher percentage of corrugated sherds than any of the other
sites. Simple, indented, and smeared corrugated sherds comprise 21.2 percent of the
assemblage. Taos Gray Corrugated is rare or absent in the Valdez phase but present in
all subsequent phases. Taos Gray Incised, predominant in the Valdez phase, is minimal
(1.0 percent). Santa Fe Black-on-white (3.8 percent) occurs almost as frequently as Taos
Black-on-white (9.6 percent). Based on these factors, LA 71189 may date early in the
Pot Creek phase.

Discussion

Because of the ephemeral nature of most features at this site, it is difficult to
conclusively define their functions. Only the cobble-bordered contour terrace (Feature
2) had a demonstrable function. The location of this feature on a gentle slope, the
presence of colluvial buildup behind the wall, and the rather high concentration of corn
pollen from its fill argue persuasively for an erosion control device that also functioned
as a small farming plot. The other features at this site are more problematic.

Feature 1 was a concentration of artifacts first thought to represent an ephemeral
field structure. However, because no structural remains were found in this area during
data recovery, this is unlikely. While this feature might represent a camp associated with
farming activities, no evidence of hearths or other signs of limited occupation (with the
possible exception of the burned ground stone fragment) was found. It is likely that
Feature 1 represents a surface refuse scatter.

The rock pile (Feature 3) was initially considered a natural deposit of cobbles and
gravel, perhaps representing an old stream bed. However, upon reflection, we have
determined that it was related to local farming activities. The presence of a sherd in its
fill at a depth of 10 to 20 cm below surface may be partial confirmation of this, though
transport by rodent or insect burrowing cannot be ruled out. Examination of other parts
of the large alluvial fan showed that similar rock piles are common. Areas around those
features are usually devoid of surface cobbles and, in places, they are patterned,
occurring in lines or as corners of probable farm plots. Large rock piles associated with
apparent farming sites are also common in other parts of the Taos district (Greiser and
Greiser 1989; Jeancon 1929; Steen 1976). While a noncultural origin cannot be
completely ruled out, it is likely that Feature 3 represents an area where cobbles were
discarded during field clearing and cultivation.
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The function of the L- or crescent-shaped alignment (Feature 2) is likewise
problematic. Its location near two farming features suggests that it may have had a
related use. For instance, it could have been used to direct excess runoff from the
terrace toward a farm plot, or it may have been a small soil-retention device.
Unfortunately, the cobbles in the alignment are not contiguous, and both of these
functions require an unbroken alignment. The rocks may have been used to hold brush
in place if Feature 2 was a small diversion or soil-retention wall. However, no evidence
of such a function remains.

A second possibility is that the stones of Feature 2 formed the base of an field
structure similar to the Hopi "kishoni," or uncovered shade, as illustrated by Mindeleff
(1891:218). This type of structure simply provided shelter from the sun, and should
contain no formal floor or hearth. The presence of an ephemeral shelter would also
account for the concentration of cultural debris in Feature 4 and, to a lesser extent,
around the other features. There was an overall density of 0.43 artifacts per square
meter at LA 71189. With duff- or tree-covered grids factored out, it increases to 0.55
artifacts per square meter. While this density is low when compared to that of nearby
pueblo and pithouse sites, it is much higher than that of the field at LA 71190. The
latter is characterized by a diffuse scatter of cultural materials with no discernable
concentrations and no associated features other than a canal. The comparatively heavy
concentration of artifacts at LA 71189 argues for an origin other than materials lost or
discarded while tending crops. On the other hand, the absence of structural remains and
the low density and small range of artifact types when compared to nearby residential
sites suggests that it was a limited occupation locale. While the presence of an
ephemeral field shelter at this location is likely, it remains uncertain whether Feature 2
fulfilled that function.

The location of LA 71189 just above the canal and cornfield at LA 71190 may
be significant. Features like the contour terrace may have been built to protect the canal
from erosion or sediments originating upslope. The large rock pile may represent
materials removed from the field and discarded beyond its limits. The presence of a
possible field structure may also be related to farming at LA 71190, since the most likely
location for a shelter is at the edge of a field. The designation of LA 71189 as a distinct
site is an archaeological construct and should not be construed as a reflection of how it
functioned prehistorically. These features do not represent isolated plots. Rather, they
were part of an integrated farming system that included most of the alluvial fan at Pot
Creek. In this context, LA 71189 provides important clues about the local farming
system. The presence of a contour terrace indicates that soil erosion was an important
concern and that farmers were attempting to arrest the process. However, by clearing
rock from fields and concentrating it in piles outside zones of cultivation they actively
contributed to erosion. Finally, though the village of Pot Creek was only a few minutes’
walk away, ephemeral structures may have been built at the edge of fields to provide
shelter for farmers or for temporary residence at certain times to discourage wild animals
from consuming crops.
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LA 71190
(AR-03-02-05-193)

James L. Moore and Daisy F. Levine

LA 71190 was located on the alluvial fan near the confluence of Rito de la Olla
and Rio Grande del Rancho. The site was at an elevation of 2,249 m (7,379 ft) and
covered 7,000 sq m within the project boundaries (Fig. 75). It was initially recorded as
a dispersed scatter of sherds and lithic artifacts associated with a probable canal (Boyer
1989a:31). A long linear feature next to the canal was thought to be an abandoned road
or a second canal. Artifact density was low, and no structures or features other than the
probable canal and canal/road were found. These features defined the east edge of the
scatter, while the existing highway right-of-way defined the west boundary. The north
edge of the site ended where the canal met the existing highway right-of-way, and the
south edge was artificially defined as the boundary between Carson National Forest and
property owned by Southern Methodist University’s Fort Burgwin Research Center. Our
investigations were confined to Carson National Forest because the property owned by
Fort Burgwin was outside the project boundaries.

The area is heavily forested by pifion, juniper, and occasional ponderosa pine.
The ground surface was consequently obscured in places by a thick layer of pine duff.
Trees were sparse at the edge of the right-of-way, where vegetation was dominated by
rabbitbrush and grasses. The scattered distribution of artifacts, the presence of one or
more possible canals, and the site’s location very near Pot Creek Pueblo suggested that
it was an agricultural field.

No testing was conducted at LA 71190 because there was little evidence of
subsurface deposits. However, the presence of two possible canals suggested that
important remains were present. Data recovery was aimed at gathering information
about the role of agriculture in prehistoric Anasazi subsistence strategies in the Taos
district: "The presence of possible agricultural features suggests that the site may provide
a perspective on subsistence strategies concomitant with the development of a settlement
gradient and on levels of sociocultural complexity. In addition, it may provide evidence
of seasonal mobility" (Boyer 1989a:58). Data recovery focused on defining the nature
and function of the diffuse sherd and lithic artifact scatter defined during survey and
determining whether the possible canals were cultural or natural features.

Excavation Methods

Because the distribution of surface artifacts was very diffuse, collection was in
4 by 4 m grids. The only exception was the north end of the site, beyond the possible
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canals, where a scatter of ceramic and chipped stone artifacts was collected by point
provenience. The surface of many grids was covered by pine duff, and no artifacts were
visible (Fig. 76).

Of the features defined as possible canals during survey, one (Ditch 5) proved to
be an eroded road. This was confirmed by a long-time resident of the area, who said
that the road once led to the logging community of Pot Creek, which was associated with
sawmills built along Rito de la Olla. According to the informant the road was built next
to a "gully," presumably the feature called Ditch 4 during survey. Thus, Ditch 5 was
eliminated from consideration as a prehistoric feature, and investigations concentrated on
Ditch 4.

Two types of subsurface investigations were conducted at this site. Trenches
were excavated by backhoe at two locations along Ditch 4 within the project area. This
allowed us to define the shape of the channel in cross-section and obtain sediment
samples. Pollen samples were taken at 10 cm intervals to the base of the channel and
were expected to show that the area was deforested at the time the feature was
abandoned. Investigations in southeast Arizona suggest that it may be possible to date
sediments at the bottom of prehistoric canals archaecomagnetically (Eighmy and Klein
1990; Eighmy and Howard 1991). With this in mind, archaeomagnetic samples were
obtained from the channel bottom in both trenches.

Rather than excavating trenches in the diffuse artifact scatter, 25 auger holes were
dug along two grid lines to define the depth of cultural deposits and determine whether
subsurface features were present. The auger holes were dug at 8 m intervals from north
to south, 14 along the 84W grid line, and 11 along the 112W line. This strategy covered
most of the site’s length, allowing us to determine whether more intensive excavation
was needed and collect subsurface sediment samples for pollen and phytolith analysis.

Features

Feature 1: Agricultural Field

A diffuse ceramic and chipped stone artifact scatter covered most of the site, and
because of its association with the nearby canal, this area was thought to be a prehistoric
agricultural field. No features or structures were found other than the probable canal.
All visible surface artifacts were collected, and auger tests were conducted to examine
subsurface stratigraphy and determine whether buried cultural features were present (Fig.
75). Because augering revealed no evidence of subsurface cultural deposits or features,
more intensive investigations were felt to be unnecessary. Augering data are presented
in Table 54.
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Table 54. LA 71190, auger hole information for the prehistoric field

Auger Holes along the 84W Line

Location Depth Sample Depth Moisture Depth Cultural
Materials
100N/84W 80m 3m - none
104N/84W 1.05 m 15-20m 40 m none
108N/84W 1.00 m 15-20m 25m none
112N/84W 1.05 m 15-20m 27m none
116N/84W 90 m .15-20 m .40 m none
120N/84W 1.00 m 15-20m 25 m nong
124N/84W 1.17m 15-20m 20 m none
128N/84W 1.00 m 15-20m 25 m none
132N/84W 1.03 m .20-.25m 27 m none
136N/84W 1.00 m .15-20 m 45 m none
140N/84W 1.00 m 15-20m 27m none
144N/84W 1.0l m 15-20m 27 m none
148N/84W 1.10 m 15-20m 45 m none
152N/84W 1.00 m . 15-25m 20m none
Auger Holes along the 112W Line
Location Depth Sample Depth Moisture Depth Cultural
Materials
152N/112W 1.02 m 15-25m - none
156N/112W 1.00 m A5-25m - none
160N/112W 1.03 m A5-25m 40 m none
164N/112W 1.0l m .15-25m 53m none
168N/112W 85 m 20-.25 m 34m none
I72N/12W 85 m 15-25m 35 m none
176N/112W 1.00 m 20-.25 m 35 m none
180N/112W 1.00 m 20-.25 m 35 m none
184N/112W 1.05 m 20-25m 40 m none
188N/112W 1.05 m .20-.25 m 45 m none
192N/112W 1.10 m .15-20 m 40 m none
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Table 55. LA 71190, pollen and phytolith analyses

Location Pollen Sample Phytolith Sample
108N/84W corn pollen -
112N/84W - no domesticatcs
116N/84W no domesticates -
120N/84W - no domesticates
124N/84W corn pollen -
128N/84W - no domesticates
132N/84W corn pollen -
136N/84W no domesticates -
144N/84W no domesticates -
148N/84W - no domesticates
152N/84W corn pollen -
152N/112W - no domesticates
156N/112W corn pollen -
160N/112W - no domesticates
164N/112W corn pollen -
168N/112W - no domesticates
172N/112W no domesticates -
176N/112W - no domesticates
180N/112W no domesticates -
188N/112W corn pollen -

Auger tests ranged from 0.8 to 1.17 m deep and averaged 1 m. Except for minor
variations in strata thickness, depth of moisture penetration, and depth at which caliche
was encountered, soils were consistent across the site. The surface layer was a sandy
clay loam 5 to 15 cm thick. It was underlain by a loamy clay or sandy loamy clay
containing occasional gravels and extending to the bottom of all auger tests. Flecks of
caliche occurred in this stratum at an average depth of 0.63 m. Augering was completed
after two weeks of periodic rains. Rainfall was generally slow and steady, and upper
soils were saturated to an average depth of 0.34 m.

Where the forest cover was cleared, the site was covered by rabbitbrush and
grasses. Rabbitbrush is used by the Hopis as an indicator of potential cornfield locations
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because corn and rabbitbrush have similar moisture and nutrient requirements (Bradfield
1971). This suggests that the alluvial fan was suitable for growing corn. As noted
earlier, the presence of a diffuse artifact scatter next to a probable canal and a large
pueblo suggested that LA 71190 was a field. To test this idea, sediment samples from
auger tests were examined for evidence of cultigens. Though no domesticate phytoliths
were found, corn pollen was recovered from seven samples (Table 55), indicating that
this part of LA 71190 was indeed a corn field.

Feature 2: Probable Canal

The probable canal (labeled Ditch 4 during survey) was traced as far as it was
visible, and that segment was 0.6 km long (Fig. 77). The abandoned road, deepened and
widened by erosion, followed the feature for most of its length and obliterated it in
places. The canal was visible as a low swale, often no more than 10 to 20 cm deep.
Soil seemed to be bermed along the downslope side of the canal, but erosion made this
impossible to verify along most of its length. All evidence of the canal was eroded away
beyond the 236N grid line, and there were no signs of its north end. The south end of
the canal turned east up Rito de la Olla before disappearing into an area disturbed by the
abandoned logging camp.

Several attributes suggested that Feature 2 was a canal rather than a natural
erosional channel. Perhaps most convincing was that it runs roughly perpendicular to
the natural drainage pattern, paralleling topographic contours rather than flowing across
them. The probable canal runs across the fan rather than directly downslope. Further,
where natural drainages twist and curve across the landscape, the probable canal was
linear, lacking the curves and sudden turns exhibited by active gullies. A
geomorphologist confirmed that this feature was not natural. The presence of a field on
the downslope side suggests that Feature 2 was used to convey water to crops and was
built and used during the prehistoric occupation of the area. As discussed in Prehistoric
Agriculture in the Taos District, many prehistoric erosion-control devices were built
upslope from the probable canal, but none was found on its downslope side. Most of
these devices probably helped protect it and the field from gullying.

A backhoe was used to dig two trenches across the probable canal (Fig 75).
Profiles of both trenches were drawn, and sediment samples were obtained for pollen and
archaecomagnetic analyses to help confirm the nature and age of the feature. While these
studies do not positively confirm that Feature 2 was a canal, they strongly support the
physical evidence that it is cultural in origin and not a natural drainage.

Trench 1

Trench 1, at the south end of the investigated part of the site, was dug across the
probable canal and the abandoned road. Six soil strata were defined in this trench (Fig.
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78). Stratum 1, the deepest unit, was a layer of pale brown sandy clay or sandy loamy
clay containing a few gravel lenses. Gravels were rounded to angular, and caliche flecks
were noted through most of the unit. This stratum probably corresponds to the sandy
clay encountered at the base of the nearby auger holes.

The upper 15 to 30 cm of Stratum 1, heavily bioturbated, was separated from that
unit and described as Stratum 2. It had the same basic characteristics as Stratum 1 but
was yellow brown and contained numerous roots. The amount of visible bioturbation
suggested that this zone was better aerated and contained more organic matter than
Stratum 1. Stratum 3 was a thin (5 cm) pale brown sandy clay or sandy clay loam
containing a high percentage of organic matter. This unit formed the local soil surface
and was obscured by pine duff in many places.

Stratum 4, the channel fill, consisted of a dark grayish brown laminated sandy
clay containing a few pea gravels. Sands were subangular to rounded and contained
many roots. Stratum 5 was a layer of dark brown sandy clay and clay on the west side
of the channel. This unit resembled the bioturbated zone (Stratum 2) in that it contained
a high percentage of organic matter and was well aerated. The location of this unit on
the downslope side of the channel suggested that it was a berm formed of materials
removed from the channel. Stratum 6 was a dark brown sandy soil containing a few
gravels and small cobbles. Sand particles were subangular, and texture ranged from fine
to medium. A few laminated clays were also noted. This unit fills a shallow gully cut
into the abandoned roadbed.

Trench 2

Trench 2 was dug between the 148W and 154W grid lines. As the relationship
between the probable canal and abandoned road had already been examined in Trench
1, excavation in this trench was confined to the probable canal channel. Four soil strata
were defined (Fig. 79). Strata 1 through 3 were essentially as in Trench 1, except for
their color. In Trench 2, Stratum 2 was brown, and Stratum 3 was dark brown,

As in Trench 1, Stratum 4 represented channel fill deposits. It was brown in this
trench, and the lower 2 to 3 cm contained fine- to coarse-textured, subangular to
rounded, laminated sands with a few pea gravels. The rest of the unit was a sandy clay
loam that exhibited some laminations and contained a few gravels.

Dating the Site

Archaeomagnetic samples were obtained from both canal trenches and analyzed
by Daniel Wolfman of OAS. In addition to these samples, five pieces of debitage were
submitted for obsidian hydration dating (Stevenson 1991).
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The results of archaeomagnetic analysis are presented in Table 56. Wolfman
(personal communication) cautions that sediments settling through moving water rarely
yield useful archaeomagnetic results and that even sediments deposited in quiet waters
do not produce results as accurate as those routinely obtained from baked clays.
Nevertheless, low alpha-95 values for both samples suggest that the dates are acceptable.
The sample from Trench 1 has a 95 percent oval of confidence that includes one section
of the southwestern archaecomagnetic curve near A.D. 1050 and a second at ca. A.D.
1365. The 95 percent oval of confidence for the Trench 2 sample includes nearly all of
the curve from 1851 to 1975 (Wolfman, personal communication).

Table 56. LA 71190, archaeomagnetic samples from the probable canal

Sample Location Lat. Long. Olgs ép om N Demag. Date
No. (A.D.)
PC536 Trench 1 79.60 221.90 2.0 2.5 3.2 8/8 150 1050-
1365

PC564 Trench 2 76.90 316.3¢ 2.8 3.2 4.2 8/8 50 1851-
1975

Table 57. LA 71190, obsidian hydration analysis

Sample Source ENT Rate Rim Width S.D. Date 5.D. | Date Range
(<C) {um) (A.D.) (A.D.)
91-479 Polvadera 17.5 10.53 3.32 .07 944 63 881-1007
17.5 10.53 2.77 .05 1262 53 1209-1315
91-480 Polvadera 17.5 10.53 2.81 .05 1241 54 1187-1295
91-481 Polvadera 17.5 10.53 2.86 .07 1214 55 1159-1269
91-482 Polvadera 17.5 10.53 2.74 .06 1278 53 1225-1331
91-483 Polvadera 17.5 10.53 2.37 .07 1458 46 1412-1504

Table 57 illustrates the results of the obsidian hydration analysis. All five
samples were recovered from the surface and were from Polvadera Peak. One rim width
was measured on four samples, and two rim widths were measured on one. Four of the
six dates are in the A.D. 1200s. When the first standard deviation range is considered,
the samples could date between the mid to late 1200s and the early 1300s. The second
measurement for sample 91-479 suggests that it was salvaged from earlier deposits and
reused at LA 71190. The date derived from Sample 91-483 postdates the abandonment
of Pot Creek Pueblo by about a hundred years. At least two processes may account for
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this date. Trampling could have fractured the edge and exposed a new surface to
hydration long after the artifact was discarded, or the date could reflect a later use of the
area by Puebloans or early Athabaskans.

Combining these data suggests that both the canal and field are prehistoric. While
archaeomagnetic dates from the canal may not reflect the actual time of use, they do
indicate the last time when sediments at the bottom of the channel were saturated to the
point that magnetic ions were free to rotate. In one case the date is historic, but in the
other, an A.D. 1300s date is indicated. Thus, it seems likely that this feature was in
place and abandoned by the middle 1300s. Obsidian hydration dates suggest that the
field was in use before that date, most likely in the mid to late 1200s. This is consistent
with dates provided by analysis of the ceramic assemblage and suggests that the canal-
field complex was used during the Pot Creek- or Talpa-phase occupation of the fan.

Pollen and Phytolith Analyses

A total of 18 pollen and 8 phytolith samples were examined. Nine of the pollen
samples were fully analyzed, and 9 were scanned for cultigens (Dean 1991a:17-18).
Pollen scans were completed using the methods described in the Introduction and Dean
(1991a). All scanned samples were from auger tests, as were 3 of the fully analyzed
samples. The latter were also scanned to provide data comparable to those obtained from
other auger tests, and those data are used in this discussion. The remaining full analysis
samples were from the probable canal. One was a control from the modern surface, 2
were from Trench 1, and 3 were from Trench 2. All 8 phytolith samples were from
auger tests in the suspected field area. These analyses had two goals: demonstrating the
cultural nature of the probable canal, and determining what was grown in the suspected
field.

There were two reasons for using pollen analysis to help investigate the nature of
the probable canal. First, it was thought likely that pollen from cultigens would be found
at the bottom of the channel if it filled soon after abandonment. Second, the scale of
prehistoric erosion control efforts around Pot Creek Pueblo (see Prehistoric Agriculture
in the Taos District for a discussion) suggests heavy deforestation at the time of
occupation. Thus, evidence of reforestation should be visible in the pollen record. Table
58 presents pollen counts for samples taken from canal profiles and the surface. No
cultigen pollen was found during the 200 grain counts, but at least one corn pollen grain
was seen during a scan of the sample taken 20 cm above the bottom of the channel in
Trench 2. It is difficult to draw conclusions from these limited data, but they suggest
two possible explanations. First, it is possible that sediments washed into the channel
from fields located upslope (as at LA 71189) and sampling error is responsible for the
presence of corn pollen in only one sample. Second, the lower sediments could represent
silt dropped by irrigation water early in the growing season, and corn pollen may have
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Table 58. LA 71190, pollen content of sediment samples taken from canal trenches

Trench 1 Tresh 2
Control 10 em above Bottom® 20 cm above 10 om above Bottom?®
Taxon hottom® bottom bottom®
No, Cone.' No, Cone, No, Conc.' No. Conc.' No. Cone.' Na, Conc.'
Pinaceae 32 422 2 58 - 0 27 2,178 6 %6 3 44
Pinus 159 20,988 4 116 2 28 86 6,937 1 16 5 73
Picea 1 132 - 0 - 0 2 161 - 0 - 0
Abies - 0 - 0 - 0 - 0 - 0 - 0
Juriperus 88 11,616 3 87 - 0 50 4,033 10 160 8 116
Juniperus/ - 0 1 29 - 0 1 ,81 - 0 1 15
FPopulus
Alnus - 0 - 0 - 1] - 0 1 16 - 0
Quercus 5 660 - 0 - 0 - 0 1 16 2 29
Cheno-am 2 2,904 49 1,423 18 249 17 1,371 15 239 10 145
Ephedra 1 132 - 0 - 0 - 0 - 0 - 0
Graminae 2 264 2 58 4! 55 - 0 3 48 4 58
Zea - 0 - 0 - 0 + 3 - 0 - 0
Low-spine 16 2,112 4 116 4 55 3 242 12 191 2 29
composite
Artemnisia 4 528 - Q 1 14 1 81 1 16 - 0
High-spine 3 396 4 116 2 2% 2 161 1 16 1 15
compaosite
Cichoreae - 0 - 0 1 14 - 0 - 4] - 0
Cleome - 0 - [+] - 0 - 1] - 0 - 0
Opunsia - 0 - 0 1 14 - 0 - 0 - 0
Unknown 1 132 0 0 12 14 0 0 - 0 Q 0
Unident. 347 4,488 23 [ 20 27 15 1,210 35 558 12 174
Total 368 48,774 €2 2,671 54 748 204 16,458 86 1,372 48 608
Spike 1 50 108 18 a1 100

! Pollen concentration expressed as estimated number of pollen graine per gram of sample.
? One or more clumps of three or more grains seen during count. .
? Poorly preserved slide, preservation determined from examination of at least 5 percent of slide,
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been subsequently deposited on top of them by wind action. If the latter is true, much
of the canal fill may have been deposited before abandonment. Unfortunately, it is not
possible to evaluate the accuracy of either explanation, and it is equally likely that neither
was responsible for the presence of comn pollen in this sample.

A superficial examination suggests that evidence of reforestation is visible in these
data. Fig. 80 graphs pollen percentages for samples from Trench 2 and the surface.
Overstory plants include pine (Pinaceae, Pinus), spruce (Picea), juniper (Juniperus),
juniper/cottonwood (Juniperus/ Populus), fir (Abies), oak (Quercus), and alder (Alnus).
Understory plants were separated into two categories: grass and cheno-ams (Graminae,
Chenopodium, Amaranthus), and bushes and composites (Artemisia, Ephedra, Opuntia,
lo-spine and hi-spine composites). Pollen percentages from bushes and composites
remain fairly stable through the profile and are not considered further. On the other
hand, overstory pollen percentages increase rapidly as grass/cheno-am pollen percentages
drop. This suggests that trees became more common and grasses and cheno-ams became
less abundant after the canal fell into disuse, providing some support for the idea that the
area was deforested at the time of abandonment. Unfortunately, these tendencies may
be illusory, as unidentified pollen comprises large percentages of most of the subsurface
samples. While reforestation appears to be demonstrated by the pollen data from Trench
2, the high percentages of pollen deteriorated beyond identification render this conclusion
speculative.

Conversely, analysis of sediment samples from the field provide definite evidence
of cultivation. Though there have been many attempts to recover domestic pollen from
farming features, results have usually been unsatisfactory. On the rare occasions when
domestic pollen was found, it was present in such small quantities that interpretation was
difficult. An experimental scanning method was used in this analysis to help find a way
to provide more usable information. Comparable efforts at farming sites west of Abiquiu
produced excellent results (Dean 1991b; Moore 1990), and similar success was
anticipated at LA 71190.

As shown in Table 59, corn (Zea) pollen was found in 7 of 12 samples. The
presence of corn pollen in numerous samples taken from 15 to 25 cm below the surface
demonstrates that this area was a cornfield, even though the pollen concentrations are
lower than those of the control samples from modern fields (Table 1). The reason for
this scarcity is unknown, but is probably related to a number of processes. Limited data
provided by studies of active fields show that corn pollen can occur in high
concentrations, but it can also be quite rare. Poor preservation was displayed in four of
five canal samples and one of three auger samples submitted for 200 grain counts,
suggesting that much of the pollen contained by these soils may have deteriorated. It is
also impossible to tell where the soil surface was during the Anasazi occupation. The
alluvial fan was probably being eroded at that time, and most of the surface
contemporary with the Anasazi occupation may have been washed away. Under these
conditions, the samples may reflect a mixture of pollen rain at the time of soil deposition
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and later pollen moved downward by bioturbation rather than pollen deposited on the
surface of the cornfield. Thus, a combination of factors--scarcity, poor preservation,

erosion, and bioturbation--may be responsible for these small concentrations.

Table 59. LA 71190, scans for cultigen pollen

Grid Depth Pollen Type | No. Grains | Conc.? | Total No. | Total Conc.
108N/84W 20-25 ¢m Zea 3 5 5,607 8,615
116N/84W 15-20 cm - 0 0 10,311 18,169
124N/84W! 15-20 cm Zea 1 4 228 5,808
132N/84W 20-25 em Zea 1 3 4,060 13,248
136N/84W 15-20 ¢cm - 0 0 11,333 20,416
144N/84W 15-25 cm - 0 0 30,086 54,170
152N/84W 15-25 cm Zea 2 3 1,963 2,923
156N/112W! 15-25 em Zea + 2 180 4,752
164N/112W! 15-25 cm Zea + 2 287 1,642
172N/112W 15-25 cm - 0 0 11,880 16,061
180N/112W 20-25 cm - 0 0 2,330 2,641
188N/112W 20-25 cm Zea 1 5 850 4,346

! 200 grain count completed, then slide scanned for cultigens.
? Pollen concentration expressed as estimated number of pollen grains/gram of sample.
+ One or morc grains scen during scan following 200 grain count.

hi one Artifacts

A total of 211 chipped stone artifacts were recovered from LA 71190 (Table 60).
Local materials make up 82 percent of the assemblage, including cherts, basalt, other
undifferentiated igneous rocks, limestone, siltstone, quartzite, and rhyolite. Exotic
materials comprise 17 percent of the assemblage, including Pedernal chert, obsidian, and
quartzitic sandstone. An unidentified material whose source could not be determined was
represented by a single core flake. Obsidian was imported from the Jemez Mountains,
mostly from Polvadera Peak (66.7 percent). Pedernal chert outcrops near Abiquiu and
is found in gravel deposits along the Rio Chama and the Rio Grande south of Espafiola.
The source for quartzitic sandstone is unknown, but it may be from the Chama Valley
as well (Newman 1983),
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Table 60. LA 71190, chipped stone artifact morphology by material type

Artifact Morphology
Material

Core flakes Biface flakes Angular debris | Cores Bifaces Totals
Chert 89 5 37 3 0 134
Pedernal chert 2 0 1 0 0 3
Obsidian 8 0 1 0 2 11
Polvadera obsidian 18 1 3 0 0 22
Basalt 15 1 0 0 3 19
Rhyolite 1 0 0 0 0 1
Igneous undiff. 4 0 1 0 0| 5
Limestone 1 0 0 0 0 1
Siltstone 3 0 0 0 0 3
Quartzite 8 0 0 0 0 8
Quartzitic sandstone 2 0 0 0 0 2
Unknown 1 0 0 0 0 1
Totals 152 7 43 3 3 210

Reduction debris (debitage and cores) dominate the chipped stone assemblage,
comprising 97 percent of the total. Among the debitage are a flake from a hammerstone
and a potlid. The hammerstone flake suggests that hard hammers were used for core
reduction, though none was found. While the potlid might suggest that materials were
altered by heat to facilitate reduction, in this case it is more likely the result of a forest
or brush fire.

Only five formal tools were recovered, including four generalized bifaces and one
large side-notched dart point. While the formal tools were manufactured. from obsidian
and basalt, most of the biface flakes were removed from chert and Polvadera obsidian
tools. Only one basalt biface flake was recovered. This shows that more bifaces were
used at the site than is reflected in the formal tool count. Informal tool use is suggested
by the presence of a single retouched rhyolite core flake.
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Ceramic Artifacts

Only 142 sherds from LA 71190 were collected and analyzed. These were mostly
from surface collecting the site in 4 by 4 m grids, and a few were collected by point
proveniencing. Table 61 presents ceramic types by vessel form.

Table 61. LA 71190, ceramic type by vessel form, frequencies and percentages

Type Indeterminate Jar Bowl Total
Taos Black-on-whitc 4 16 20
2.8 11.3 14.1
Santa Fe Black-on-white 1 1 2
) Vi 1.4
Santa Fe Black-on-white, local 3 3
2.1 2.1
Indeterminate mineral white ware 4 1 5
2.8 ) 3.5
Indeterminate white ware 1 20 25 46
14.1 17.6 32.4
Taos Gray Plain 46 2 43
32.4 1.4 33.8
Taos Gray Incised, linear 7 7
4.9 4.9
Taos Gray Corrugated, simple 2 2
1.4 1.4
Taos Gray Corrugated, indented 5 5
35 3.5
Taos Gray Corrugated, smeared 4 4
indented 2.8 2.8
Total 1 93 48 142
Percent 7 65.5 33.8 100.0

The jar-to-bowl ratio at LA 71190 is 2:1. Jar sherds account for 65.5 percent of
the assemblage, 68.8 percent of which are plain wares. There is a notable difference in
the number of plain wares compared to the number of white wares, which affects the
relatively low jar percentage. At every other site, plain wares outnumber white wares
in ratios ranging from 2.4:1 (LA 71189) to 5:1 (LA 2742). At LA 71190, white wares
outnumber plain wares. The assemblage consists of 46.5 percent plain wares and 53.5
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percent white wares, a ratio of 0.9:1. This indicates that water jars were more common
than cooking vessels, significant because the phenomenon occurs only at this agricultural
site.

The assemblage at LA 71190 is representative of the Pot Creek phase. This is
characterized by the low number of Taos Gray Incised sherds (4.9 percent) compared to
the relatively high frequency of Taos Gray Corrugated sherds (7.7 percent); and the
frequency of Santa Fe Black-on-white (3.5 percent) compared to the Valdez-phase sites
(less than 1.0 percent).

Di ion

LA 71190 contained a probable canal and a sherd and chipped stone artifact
scatter. The artifact scatter was diffuse and lacked definable concentrations. Augering
found no subsurface cultural deposits or features. The distribution of surface artifacts
is illustrated in Figure 81. Figures 82 and 83 show chipped stone and ceramic artifact
distributions. A total of 351 grids were collected, and 333 artifacts were recovered. Of
219 sterile grids, 108 were covered by a thick layer of pine duff that concealed the
ground surface. Overall, 3,888 sq m were collected, a density of 0.06 artifacts per
square meter. When duff-covered grids are eliminated, artifact density is still only 0.09
per square meter. The highest densities were in the west part of the site within and next
to the existing highway right-of-way and in the south part of the site along the property
fenceline and a path leading to Pot Creek Pueblo. Much of the vegetation had been
removed from these areas, they were more prone to erosion than other parts of the
scatter, and they contained less pine duff. Thus, the higher artifact densities in those
zones 18 more a result of increased surface visibility than the distribution of prehistoric
activities.

The association of a canal with the field remains tentative, although several lines
of evidence support this possibility. As noted earlier, this feature runs perpendicular to
the natural drainage pattern, paralleling the topographic contours. It lacked the curves
and sudden turns of active gullies, and a geomorphological inspection concluded that it
was not a natural feature. In both trenches, the channel had a shallow trough-shaped
cross-section that was too narrow to have been a road. While soil seemed bermed along
the west edge of the channel in Trench 1, this feature was lacking in Trench 2. One of
the archaeomagnetic dates was modern, the other was prehistoric, and both had
acceptably low alpha-95 values.

Analysis of sediments from auger tests demonstrate that corn was grown here.
The lack of structures, features, and subsurface cultural deposits suggest that LA 71190
was a limited activity locale. Few formal or informal tools were found in the chipped
stone assemblage. The lack of informal tools was no surprise because the assemblage
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was surficial, and only artifacts exhibiting extreme evidence of use were assigned to this
category. Of the five formal tools recovered, four were large unspecialized bifaces, and
the fifth was a side-notched dart point. Similar points were dated to the Middle and Late
Archaic at Abiquiu Reservoir, occurring as early as 2300 B.C. and lasting until ca. 200
B.C. (Earls et al. 1989:347). Large unspecialized bifaces are usually associated with a
mobile lifestyle, and their presence in an Anasazi field near a major residential site is
suspicious. These tools may be evidence of an earlier component, and much of the
chipped stone artifact assemblage might also be related to that occupation.

264



HISTORIC SITE:
LA 70576
(AR-03-02-05-188)

Jeffrey L. Boyer, James L. Moore, Daisy F. Levine, and Linda Mick-O’Hara

LA 70576, recorded during the survey for this project, was described as a small
scatter of historic micaceous sherds in an area of about 12 sq m. The site was located
at an elevation of 2,200 m (7,218 ft) on the eastern edge of the Rio Grande del Rancho
floodplain (Fig. 84). It was at the base of the first terrace above the river.

Testing at LA 70576 revealed that artifacts were restricted to the surface and the
topsoil layer, and that the site had little subsurface data potential. However, testing also
showed that numerous artifacts were present in the topsoil, warranting data recovery.

Upon returning to the site, we found that it was larger than originally recorded
and included additional features. An abandoned road leads from the floodplain up an
arroyo at the north end of the site. A concentration of lithic artifacts was found along
that road near the mouth of the arroyo but outside the project limits. An isolated hearth
was found on a low bench overlooking the site, also outside the project limits. Only the
artifact scatter originally recorded was within the project limits, and it was the only part
of the site investigated during data recovery.

Excavation Methods

The original test pit, renumbered 100N/100E, had only been excavated to 20 cm
below surface because the second level, 10 to 20 cm, was culturally sterile. The first
level yielded 12 lithic and ceramic artifacts. Augering in the vicinity of the test pit
revealed no subsurface deposits or evidence of buried features. Consequently,
excavations at LA 70576 were limited to surface stripping the topsoil, about 10 cm in
depth, in 1 m by 1 m units. Surface artifacts were not collected in larger units, as they
were at other sites, but at the start of work in each 1 m by 1 m unit. Additional isolated
artifacts within the project limits were piece-plotted and collected.

Bits of charcoal scattered in the fill were collected for radiocarbon dating, and
obsidian samples were submitted for hydration dating. Results are discussed below.
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Features within the Project Limits

Artifact Scatter

Figure 84 shows that an area covering 37 sq m was excavated. This was the area
of highest artifact density in the topsoil. Artifact density dropped off at the north and
south ends and east and west sides of this area. No cultural features were discovered
during excavation.

Stratigraphy

Testing revealed the presence of three strata at the site. Only the upper two were
encountered during excavation.

Stratum 1 was the topsoil layer containing the majority of artifacts recovered from
the site. This layer was stripped during excavation. The stratum was 5 to 14 cm thick
and consisted of a light brown, sandy loam with 10 to 20 percent pebble inclusions. It
contained artifacts and flecks of charcoal, but excavation notes consistently record that
both artifacts and charcoal were usually found at the bottom of Stratum 1 in its contact
zone with Stratum 2. This fact and the very uneven, sometimes undulating surface of
Stratum 2 suggest that Stratum 1 was disturbed prior to excavation and was subject to
some form of redeposition. Boyer (1989a:21) notes that the artifact scatter may have
been redeposited by a drainage at the base of the terrace that once ran north into the
arroyo. It has since been redirected under the highway by a dirt berm constructed just
south of the scatter. The size and density of the scatter probably precludes complete
redeposition but does not preclude disturbance and partial redeposition. Evidence that
the scatter was also disturbed by construction is found in the presence of one artifact, a
flake, on top of the berm (Fig. 84). Figure 84 also shows that the old road through the
valley probably ran through the artifact scatter, although there was no evidence of rutting
in the excavations. Taken together, these observations indicate that Stratum 1 has been
disturbed by both natural and cultural processes. This disturbance may have affected the
integrity of the scatter but probably did not dramatically alter its composition.

Stratum 2 was a thick layer of hard, granular, gray-brown clay-loam. Auger
holes excavated during testing indicate that Stratum 2 is 0.65 to 1 m thick. The stratum
is culturally sterile.

Stratum 3 was encountered only in the auger holes during the testing phase. It
is a sandy, rocky soil of unknown thickness.
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Features outside the Project Limits

Lithic Artifact Concentration

A concentration of lithic artifacts was recorded along the abandoned road leading
up the arroyo on the north side of the site (Fig. 84). The concentration, located at the
base of the terrace hillslope, was about 9 m long by 3 m wide. We were not able to
conduct field analyses and consequently have no estimates of artifact density or
morphology. Field observations indicate that most of the artifacts were obsidian.

Abandoned Roads

Near the north end of the site was the junction of two abandoned roads. One
appeared to follow the river valley and may have been the dirt road replaced by NM 518.
The other led up the arroyo to the top of the terrace overlooking LA 70576. The
remnants of both roads were about 2.5 m wide. Neither has been traveled in some time,
and there was no indication of their age.

Isolated Hearth

An isolated hearth was discovered on a low ridge that is a finger of the terrace
overlooking LA 70576. The hearth was roughly circular, 50 to 55 cm in diameter, and
rock-lined. No artifacts or other cultural material were associated with the hearth, and
its age is unknown. However, the lack of visible charcoal suggests that it is not recent.

Dating the Site
Artifact Dates
Six Euroamerican artifacts were recovered from the site. Four are datable. A
white ware sherd was made after about 1820. Two horseshoes were made. after 1880,
probably between about 1890 and 1930. A horseshoe nail was made after 1880. These

artifacts show that the historic component probably dates to the last quarter of the
nineteenth century or the first quarter of the twentieth century.

Chronometric Dates

Collection of bits of charcoal from the excavation area failed to yield a sample
large enough for extended count radiocarbon dating. Further, the consistent presence of
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charcoal throughout the excavation area, usually at the contact zone between Strata 1 and
2, suggests that the charcoal was not the result of cultural activity but more likely a
natural phenomenon. A forest or brush fire is an obvious possibility.

Three obsidian flakes, two from Polvadera Peak and one from Cerro del Medio,
were submitted for hydration dating (Stevenson 1991). The results are shown in Table
62. The overlap of the dates is A.D. 1124 to 1194, during the Valdez phase.
Interestingly, the overlap date is almost exactly the same as the archaeomagnetic date
from the hearth at LA 70577, on the terrace overlooking LA 70576 (A.D. 1125-1190).
This does not demonstrate that the obsidian artifacts at LA 70576 came from or were
associated with LA 70577, but the dates are from the Valdez phase. The third date, in
the A.D. 1300s, is the only evidence of a Talpa-phase use of the site area.

Table 62. LA 70576, obsidian hydration analysis

Sample | Source EHT Rate Rim Standard Date Standard | Date
C) Width | Deviation (A.D.) Deviation | Range
(um) (A.D.)

91-476 Polvadera 15.9 8.72 2.74 0.08 1130 164 1066-

1194

91-477 Polvadera 15.9 8.72 231 0.05 1379 +54 1325-

1433

91-478 Cerro del 15.9 6.7 2.31 0.05 1195 +71 1124-

Medio 1266

Chipped_Stone Artifacts

A total of 43 chipped stone artifacts were recovered from LA 70576 (Table 63).
Local materials make up 79 percent of the total, including cherts, basalt, limestone,
undifferentiated igneous rocks, and quartzite. Exotic materials comprise 21 percent of
the assemblage, including Pedernal chert, quartzitic sandstone, and obsidian. Obsidian
was imported from the Jemez Mountains, and one specimen was from the Polvadera Peak
source. Pedernal chert outcrops near Abiquiu and is found in gravel deposits along the
Rio Chama and the Rio Grande, south of Espafiola. The source of quartzitic sandstone
is unknown, but it may be from the Chama Valley as well (Newman 1983).

Reduction debris (debitage and cores) dominate the chipped stone artifact

assemblage, comprising 95 percent of the total. Only two formal tools, a drill and an
end scraper, were identified. No biface flakes were found, and it was not possible to
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determine if the formal tools were manufactured elsewhere and carried to the site, or if
debitage from on-site biface production was too small for recovery.

Table 63. LA 70576, chipped stone artifact morphology by material type

Material Type Artifact Morphology
l Angular debris Core flakes Unifaces Bifaces Totals
Chert 10 14 1 0 25
Pedernal chert 1 4 0 0 5
Obsidian 0 2 0 0 2
Polvadera obsidian 0 1 0 0 1
Igneous undiff. 0 1 0 0 1
Basalt 0 3 0 1 4
Limestone 0 3 0 0 3
Quartzite 1 0 0 0 1
Quartzitic sandstone 0 1 0 0 1
Total/ 12 29 1 1 43
Percent 27.9 67.4 2.3 23 100.0

Ceramic Artifacts

Ceramics recovered at LA 70576 during data recovery were all from surface
stripping the upper 10 cm of the site. No sherds were found below this level.

Only 54 sherds were collected. Most of the assemblage is micaceous ware.
These sherds have a micaceous paste, rather than just a micaceous slip. They may be
Pefiasco Micaceous, a historic Puebloan type, or Cimarron Micaceous, an Apache type.
The 46 micaceous sherds may represent only two or three vessels. The rest of the
assemblage is composed of prehistoric types of local manufacture. Table 64 presents
ceramic types by vessel form.

The prehistoric component consists of only eight sherds (14.8 percent of the
assemblage), mostly Taos Gray plain. All except one sherd of Taos Gray plain came
from the testing phase excavation.

The prehistoric assemblage at LA 70576, though minimal, seems to be consistent
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with dates obtained from obsidian hydration dating, most of which fall in the Valdez
phase. This is based only on the presence of Taos Incised and the lack of any corrugated
wares. There is some doubt as to whether the historic component, represented by 46
micaceous sherds, is Puebloan or Apachean (see Ceramic Analysis). Pefiasco Micaceous
dates from 1600 to the present (Dick 1965); Cimarron Micaceous (Apache) dates from
1750 to 1900 (Gunnerson 1969).

Table 64. LA 70576, ceramic type by vessel form, frequencies and percentages

Type Indeterminate Jar Bowl Total

Indeterminate white ware 1 1
1.9 1.9

Taos Gray Plain 5 5
9.5 9.3

Taos Gray Incised, linear 2 2
3.7 3.7

Micaceous ware: 14 32 46
Pefiasco/Cimarron 25.9 59.3 85.2
Total/ 14 39 1 54
Percent 259 72.2 1.9 100.0

Faunal Remaing

Excavation of this artifact scatter produced a total of five pieces of animal bone
(Table 65). This assemblage includes a fragment from the femur of a medium-sized
mammal, a plate fragment from a large mammal, a partial cottontail ulna, the axis
(second cervical vertebra) of a deer, and a rib fragment from a turkey-sized bird. All
specimens except for the medium mammal femur fragment appear to have been exposed
to heat through cooking or discard in an ash pile that contained embers hot enough to
discolor the bone.

The small amount of bone recovered precludes any inference about selection of
species or elements. It does give us an idea of some of the species that were utilized by
the site’s occupants and that they were hunting and taking both mammals and birds to
augment their diet. Whether the bone was associated with the prehistoric or historic
component is not known.
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Table 65. LA 70576, faunal taxa

Taxon Frequency Percent
Medium mammal 1 20.0
Large mammal 1 20.0
Sylvilagus auduboni (desert cottontail) 1 20.0
Odocoileus spp. (deer) 1 20.0
Aves 1 20.0
Total 5 100.0

Euroamerican Artifacts

Six Euroamerican artifacts were collected from LA 70576, including two
horseshoes and a horseshoe nail. The shoes, both machine-made, are from two different
horses, apparent from their very different sizes (Fig. 85). They were examined by Rick
Morris of the University of New Mexico’s Office of Contract Archeology. The
following information is summarized from his letter report (Morris 1992).

The larger shoe is a right hind shoe, 17.8 cm (7 in) long from toe to heel and 14
cm (5.5 in) wide from quarter to quarter. It was designed for a horse weighing 680 to
907 kg (1,500 to 2,000 Ib). The horse was involved in daily work as part of a freight
wagon, stagecoach, or farm plow team. It was probably not used as a saddle horse.
Calks, present on both heels, were intended to increase traction. The calks were made
by turning up the heel ends of the unfinished shoe, an option available to the farrier
because the shoes were made long in the heel by the manufacturer. In addition, the right
heel has a small trailer. The trailer, a slight flaring out of the heel, was intended to
change the balance of the foot by adding leveraged weight that caused a change in the
hoof’s path from step to step. Use of a trailer made the shoe "a form of corrective shoe
designed to remedy some perceived problem in the horse’s gait" (Morris 1992). No toe
calk is present, and would not be expected on a hind shoe unless traction was a serious
concern. Construction of the calks and trailer on a large shoe shows that the shoe was
finished and set by a capable farrier, requiring a blacksmith’s forge and anvil.

The left branch and heel calk are so worn that the fullering is largely obliterated,
and the shoe is very worn just right of the toe. The condition of the shoe suggests it was
at the end of its wear cycle. Nails are present in three of the five holes in each branch.
The shoe is bent at the toe. The position of the nails and the bending suggest that the
shoe was lost during use rather than removed by a farrier. This may have happened
when the horse stepped on its own foot or hung the shoe on a rock.
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Figure 85. LA 70576, horseshoes and horseshoe nail.
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Although no identifiable maker’s mark is present, the shoe is stylistically similar
to Phoenix or Juniata brand horseshoes, made in Illinois and Pennsylvania from about
1890 through the 1930s. The nails, also machine-made, are stylistically similar to
Northwestern or Star brand nails, made from the 1880s through the 1920s.

The second shoe is also a right hind shoe. It is much smaller than the other shoe,
measuring 14 cm (5.5 in) long from toe to heel and 9.8 cm (3 7/8 in) wide from quarter
to quarter. The shoe was worn by a horse weighing less than 1,200 pounds (544 kg).
The horse was not involved in heavy work, but was more likely used to pull a buggy or
buckboard wagon in the mountains. Calks are present on both heels and at the toe. The
heel calks were made by turning up the heel ends, while the toe calk is a piece of iron
welded to the shoe. This required the services of a farrier with a blacksmith’s forge and
anvil,

The right heel calk is almost worn completely away. The left heel calk is also
very worn but is clearly visible. The toe calk is almost worn away on the right side, and
the shoe is very worn just right of the toe. The fullering is obliterated on the right
branch but is almost intact on the left. The shoe was well past the end of its wear cycle
when discarded. Each branch has three nail holes, and one clinched nail is present on
the left side. In addition, the nail holes are very worn. This suggests that the horse
wore the shoe in its worn-out condition for a long time or that the shoe was removed and
reset several times. The shoe is severely bent at the toe, which, along with the clinched
nail, suggests it was lost during use.

Although no maker’s mark is present, the shoe is stylistically similar to Phoenix
or Juniate shoes, made from the late 1880s through the 1930s.

The horseshoe nail is 5.1 cm (2 in) long and machine-made. It has never been
used. No maker’s mark can be defined, but the shape and style of the nail head suggest
it was made by the Capwell Horseshoe Nail Company after 1881. It is the size used for
a shoe like the smaller of the two collected at the site.

A small, undecorated white ware sherd was collected on the ridge between the
hearth and the excavation area. It was a body sherd of a vessel of unknown shape or
function.

Finally, two very small pieces of brown glass were collected from the excavation
area. While they could be road trash, it is surprising that more of the same kind were
not found. Both are very "sick," indicating that they may be relatively old, but it is not
possible to tell their age because no other diagnostic traits are present. They may be
from a vessel belonging to the historic occupation of the site.
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Discussion

LA 70576 was an enigmatic site. As discussed above, there is evidence that it
may have been at least partially redeposited. However, the degree of concentration of
the artifact scatter suggests that any redeposition did not dramatically alter the site. The
lithic assemblage is not significantly different from those of the prehistoric sites
investigated during this project. The native ceramic assemblage contains prehistoric and
historic types, and the prehistoric types indicate a Valdez-phase occupation.
Chronometric dates from obsidian artifacts also point to the Valdez phase. The evidence
for a historic occupation comes from the micaceous sherds and the Euroamerican
artifacts. Dates for the micaceous sherds span several hundred years, making them less
than useful for dating the historic component. The Euroamerican artifacts dated to the
late nineteenth or early twentieth centuries.

The site may have been occupied twice, once during the early Anasazi occupation
of the area and again in the nineteenth or early twentieth century. This would account
for both components as seen in the artifact assemblage and the chronometric dates. If
so, the prehistoric component probably represents an activity area associated with LA
70577, although we cannot specify what activities took place there. Obvious suggestions
include farming in the river floodplain or the collection of fine soil material for adobe
or pottery manufacture.

Alternatively, LA 70577 may have been occupied historically, and the prehistoric
artifacts may appear on the site through cultural or natural processes. Since LA 70577
is located on the terrace above LA 70576, it is possible that the prehistoric artifacts
actually came from LA 70577. This would also account for their presence. Whether
they came by a natural process such as erosion or by collecting by the historic occupants
is not known.

That it may have been the latter is indicated by the dearth of prehistoric artifacts
in the area between the two sites. During excavation of the two sites, which took place
simultaneously, there was considerable foot traffic by crew members between the sites.
This traffic resulted in the identification of the hearth on the ridge at LA 70576 and the
discovery of the white ware sherd between the hearth and the excavation area.
Otherwise, artifacts were not observed in the area between the sites, although they would
almost certainly have been present had prehistoric artifacts from LA 70577 washed down
the terrace slope to LA 70576. Further, most surface artifacts observed washing
downslope at LA 70577 were west to southwest of the pithouse. LA 70576 was
northwest of LA 70577, making natural erosion an unlikely process for depositing the
prehistoric artifacts at LA 70576. In addition, because the prehistoric component
(including the lithic artifacts) was about as large as the historic component, it seems
likely that it represents a separate earlier occupation.
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At Girard’s (1988) micaceous sherd scatter sites, prehistoric artifacts were often
present but did not make up a major part of the artifact assemblages. Because micaceous
sherd scatters are often assigned to Apaches, we initially assumed the site was an Apache
camp. It remains, then, to determine whether such could have been the case.

Apachean Sites in the Taos Area

Two kinds of archaeological remains found in and around the Taos Valley have
often been attributed by archaeologists to the Jicarilla Apaches. The first consists of
peeled or scarred ponderosa pine trees that occur singly or in groups. These trees are
characterized by one or more large, manmade scars on their lower trucks. A brief
review of records of such trees in Carson National Forest’s Cultural Resources Atlas
shows that the scars normally range between 0.9 and 1.5 m tall, and 10 to 30 cm wide,
beginning 30 to 70 cm above the ground. Swetnam (1984) compares the manmade scars
with those made by fire, lightning strike, and other natural processes. Interpretation of
these trees usually relies on research by Swetnam (1984), who describes numerous
occurrences in several western states and discusses ethnographic evidence for their
production. He reports that the purpose of scarring the trees was to expose its inner
bark, which is edible, and the Jicarilla Apache were known to have used the inner bark
for food (Swetnam 1984:179). Because they are usually found singly or in small groups,
very few scarred ponderosa pines have been recorded as sites. In 1988, only eight
scarred ponderosa pine sites had been recorded in Carson National Forest, although many
were known (Young and Lawrence 1988; Swetnam 1984). Seven of these sites were in
the Warm Springs Timber Sale are on the west side of Picuris Mountain (Lawrence
1986). Most scarred trees are recorded as isolated occurrences. In the 488 ha (1,200
acre) Warm Springs Timber Sale area, 220 scarred trees were recorded as isolated
occurrences. After that number was recorded, actual isolated occurrence records were
not kept for each tree. Other scarred trees were only photographed, and their locations
plotted on the USGS quadrangle map. Over 500 trees were recorded in this way in the
survey area (Lawrence 1986:3). Although scarred trees are common in the Tusas
Mountains west of the Taos Valley (Swetnam 1984; Bob Lawrence, personal
communication), the Warm Springs group represents the largest known concentration of
scarred trees in the region (Swetnam, personal communication). Further, the known
limits of the concentration are defined not necessarily by their actual distribution but by
the boundaries of the timber sale cutting units. It is clear from Lawrence’s (1986:Fig.
4) report that hundreds more such trees are probably to be found between and around the
timber sale cutting units. Besides this vast collection, scarred ponderosa pines have been
recorded in several parts of the adjacent Tres Ritos Hills (see, for instance, Keenan 1986,
1987; Kreibel 1988, 1990; Boyer 1991¢). Most of these areas are east and south of the
Picuris Mountains in parts of the Tres Ritos Hills more remote from the Taos and Picuris
valleys.

Scarred ponderosa pines are potentially amenable to tree-ring dating. The process

276



of scarring usually seems to have involved only exposing and removing the inner bark,
often leaving the last growth ring intact. As the tree continues to grow, a collar forms
around the scar as rings and bark are added around the scar. Assuming the last growth
ring was left intact, which was probably not a major concern for Indians, it can be used
to date the year of scarring. Additionally, if the last ring is intact, the season of scarring
can be estimated according to the relative presence of earlywood and latewood cells on
each side of the ring (Swetnam 1990).

Table 66 lists 29 dates from 26 scarred trees in the Picuris Mountains, many from
the Warm Springs Timber Sale area (Swetnam 1990). The dates span 98 years between
1784 and 1882. Within this span, four groups of dates are apparent (Fig. 86). Three
are in the 1800s, between 1825 and 1865. As discussed earlier, the Jicarillas may have
largely retreated into the mountains in the early nineteenth century because the 1787
treaty between the Spaniards and the Comanches threatened the Jicarilla’s relationship
with the Spaniards. It also encouraged expansion of Hispanic settlement into areas
previously occupied by Jicarillas. Therefore, the clusters of dates in the 1800s may
represent the time of more intense occupation of the mountainous areas by local Jicarilla
bands. The last dates, around 1880, may correspond to the establishment of the Jicarilla
Apache reservation west of Tierra Amarilla in 1880, after which the Apaches were
compelled to leave the Taos area.

Of the four groups of dates, the three earliest correspond to periods when our
dendroclimatological reconstruction shows lower than normal precipitation patterns. As
noted earlier, a shift to moderate-frequency, high-amplitude precipitation oscillations in
the 1730s brought on a significantly drier period in the 1780s that was relieved by wet
years in the 1790s. The first group of dates includes two at 1784 and two at 1792.
After about 1810, precipitation oscillations increased in frequency but decreased in
amplitude. Although not dramatically drier than normal, the years between 1805 and
1830 were somewhat drier, with the length of time perhaps making up for the less
dramatic decrease in precipitation. The second group of dates includes two at 1812, one
at 1826-27, three at 1829, two at 1830, and one at 1833. In our reconstruction, the
1840s were a decade of notably less precipitation than normal. Swetnam (personal
communication) states that this is not the case, but that several years in the 1840s were
very dry even though the decade was generally wetter than normal. The third group of
dates includes one at 1841, one at 1842-43, another at 1843, and one at 1845. These
years are identified by Swetnam (personal communication) as years of lower than normal
precipitation. The apparent correlations between decreased precipitation and increased
use of ponderosa pine inner bark may suggest that during drier periods, the Jicarillas’
agricultural practices did not produce surpluses sufficient to feed people through the
winters, and they were forced to gather wild resources for food.

This interpretation is supported by data on the seasons during which trees were

scarred. Table 67 lists the scarring seasons. This table and Figure 87 compare scars
made by intentional bark peeling with those made by natural fires. About half of the fire
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scars could not be assigned to a season. Of the remaining fire scars, the largest number
were formed in July. Most of these were probably formed during early rainy season
fires started by lightning. Almost as many could only be assigned to the earlywood
period, from May through July. Since none was formed in May and June, it is likely
that the three formed in the earlywood period were also formed in July, increasing the
number of summer fire scars to 30 percent. The remaining scars were formed in the fall
and winter,

In contrast, the manmade scars show a pattern of inner bark use during the cold,
non-growing season months. Over half of the peeled scars were made in the latewood-
dormant and dormant periods, between August-September and April, followed by almost
20 percent in May. In other words, over 70 percent of the scars were formed between
the fall harvest and spring planting times. Swetnam’s (1984) review of ethnographic
inner bark use indicates that most of this use occurred in the late spring, when other food
supplies were scarce after the winter. At this time of the year, the sap begins to rise in
the tree, and the inner bark is thicker and juicier than normal. It also contains more
nutrients (Swetnam, personal communication). Although it may not always have been
the case that inner bark was an emergency food item, Swetnam (1984:180) points out that
"for some native peoples, during some periods, it may have been true that annual use and
emergency use of inner bark were the same thing, because food was very scarce every
year during certain seasons." About 19 percent were scarred in July and early August,
with the remaining 10 percent scarred in other summer and fall months. Together with
the peeling dates, these data support the interpretation that the Jicarilla Apaches used
ponderosa pine inner bark more intensively in cold months during periods when annual
precipitation was lower than normal.

The fourth group of scarred tree dates includes three at 1857, two at 1859, one
at 1860-61, and one at 1863. Unlike the earlier groups, these dates do not correspond
with drier than normal years. Rather, the 1850s and 1860s were years of slightly or
notably above normal precipitation. Interestingly, and perhaps significantly, the fourth
group of dates also corresponds to the occupation of Cantonment Burgwin, built in 1852
and abandoned in 1860. It was during this period, in March 1854, that the most
important battle between U.S. soldiers and the Jicarillas took place at the head of Aguas
Calientes canyon, in the Warm Springs Timber Sale area. The presence of.soldiers at
Cantonment Burgwin appears to have encouraged the Apaches to move higher into the
remote mountains, removing themselves from the lower valleys. If so, then even in
wetter years, the Apaches may not have had agricultural surpluses adequate to carry them
through the winters and may have had to turn to ponderosa pine inner bark.

The second type of purportedly Jicarilla Apachean archaeological remains are sites
containing micaceous sherds. Lawrence (1986) observed micaceous sherds associated
with some but not all scarred trees. More often, however, micaceous sherds are found
on artifact scatter sites such as LA 70576. As Woosley and Olinger (1990:351) point

278



4
3 (3 )

1]

[+H]

-

[3+]

O

— 2 ) B ) o I Fan

o

S

[\

K]

£

g 1 o o o - ~ .
0 T T T T T T T T T T T T T T T T T

1780 1790 1800 1810 1820 1830 1840 1850 1860 1870 1880

years A.D.

Figure 86. Peeling dates of scarred ponderosa pine trees, Picuris Mountains, Carson
National Forest.
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Table 66. Peeling dates of scarred ponderosa pine trees in the Picuris Mountains,
Carson National Forest

Sample No. Dates (A.D.)
Inner ring Outer ring Peeling
PIC 1 1661 - 1784
PIC 4 1696 - 1784
NNM4-2 2318 1677 (pith) 1987 1792
NNM4-3 231B 1735 1987 1792
NNM4-1 2318 1730 1987 1812
NNM4-2 231B 1677 (pith) 1987 1812
NNM1-2 17B 1722 1987 1826V
NNMS-1 1682 (pith) 1987 1829
NNMS5-2 221A 1671 (pith) 1987 1829
NNMS8-1 221F 1717 1987 1829
NNMB8-2 221F 16635 (pith) 1987 1830
NNM4-1 231B 1730 1987 1830
NNNMI10 1778 (pith) 1988 1833
NNM7-1215A 1787 (pith) 1987 1841
NNM3-1 217 89A 1809 1987 1842V!
NNM3-2 89A 1778 (pith) 1987 1843
NNM3-2 B9A 1778 (pith) 1987 1845
NNMS 18 1789 (pith) 1986 1851
NNM9 18 1789 (pith) 1986 1851
NNM6-1 1811 1987 1857
NNM6-2 231A 1790 1987 1857
NNMi-1 17B 1694 (pith) 1987 1857
PIC2 1697 - 1859
PIC 3 1700 - 1859
NNM7.2 215A 1793 (pith) 1987 1860V
MAS 1 1788 - 1863
MAS 2 1817 - 1878
MAS 3 1822 - 1878
NNM2 22E 1791 (pith) 1987 1882V!

Dates are from Swetnam (1990). Some sample numbers have multiple dates.
'V: Variable year. In cases of growth suppression at the scar site, it may not be possible 1o date the scar to a specific ycar. The scar is
assigned to the earliest possible year of formation, The "V" indicates that the scar may have occurred in the following year.
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Table 67. Scarring season by scar type for ponderosa pine trees from the Picuris
Mountains, Carson National Forest.

Season Type of Scar
(approx. dates)
Peeled Fire Peel/Fire Unknown Total

Latewood-dormant 5 0 0 0 5

(8/1-5/1) 100.0 100.0

23.8 10.4

Dormant 6 3 0 0 9

(9/15-5/1) 66.7 333 100.0

28.6 13.0 18.8

Earlywood 1 3 0 0 4

(5/1-8/1) 25.0 75.0 100.0

4.8 13.0 8.3

Early earlywood 4 0 0 0 4

(May) 100.0 100.0

19.0 8.3

Mid earlywood 0 0 0 0 0
(June)

Late earlywood 3 4 1 0 8

(July) 37.5 50.0 12.5 100.0

14.3 17.4 100.0 16.7

Late earlywood- 1 0 0 0 1

latewood 100.0 100.0

(7/15-8/15) 4.8 2.1

Latewood 1 1 0 0 2

(8/1-9/15) 50.0 50.0 100.0

4.8 4.8 42

Unknown 0 12 0 3 15

80.0 20.0 100.0

522 100.0 31.3

Total 21 23 1 3 48

43.8 47.9 2.1 6.3 100.1

100.1 99.9 100.0 100.0 100.1

Data are from Swetnam (1990). Numbers in each cell are actual count, percent of row, percent of column.
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out, "In the Taos Valley, micaceous pottery is often linked with Tiwan potters, though
its presence in historic archaeological sites is used to identify them as Apache." This
apparent dichotomy has provoked research into the nature of micaceous pottery sites in
the area (Girard 1987a, 1987b, 1988) and the pottery itself (Olinger and Woosley 1989;
Woosley and Olinger 1990). Girard’s work at possible Apachean sites has been
discussed in an interim report (Girard 1988) and was summarized in Cultural
Environment. He has told Boyer (personal communication) that although his analyses
remain incomplete, he considers it difficult and perhaps impossible to clearly define sites
consisting of scatters of micaceous sherds as Apachean on the basis of site structure or
artifactual assemblage. In large measure, this is due to the issue pointed out by Woosley
and Olinger: although micaceous pottery on sites is often ascribed to Apaches, micaceous
wares were made by Apaches, Tiwan Pueblos, and, perhaps, Hispanics. Further,
micaceous vessels are known to have been made by Apacheans for trade. There is,
therefore, an issue of ethnicity both of potter and user, and it is the latter whose activities
most likely left sherds on a site, unless the site can be demonstrated to have been a
production locale.

Bart Olinger and Anne Woosley have studied micaceous pottery from a variety
of archaeological contexts to clarify this issue. Using x-ray fluorescence (XRF), they
examined sherds from about 100 artifact scatter sites in the Taos Valley, from Refuse
Mound IIT at Taos Pueblo (Ellis and Brody 1964), and from the Glasscock site, a
reportedly Apachean site on the east side of the Sangre de Cristos (Gunnerson 1969).
Their results (Woosley and Olinger 1990:365-366), discussed in detail in Ceramic
Analysis, indicate to them that most micaceous vessels were made by

a semisedentary people ranging throughout a region, exploiting numerous
micaceous clay sources and making pots as needed for domestic use and
trade.  This situation is in contrast to a single chemical cluster
characteristic of a settled people mining clays from limited source
locations through time, as is the case, for example, for the historic plain
brown utility ware produced by Taos Pueblo.

Further, their data (Woosley and Olinger 1990:367) suggest that "certain clay sources
were more frequently exploited than others and, possibly, also the commitment to
micaceous pottery production at Jicarilla settlements."

Consequently, Woosley and Olinger (1990:367) argue that

Taos Pueblo was not a major micaceous pottery-producing center in the
sense that it was responsible for the preponderance of the northern Rio
Grande micaceous wares. Rather, the random, weak, multiple clusters
describing micaceous ceramics from the refuse mound suggest that, though
Taos Pueblo made some, the Pueblo probably traded for most of it.
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This trade began, they suspect, in the early to mid 1700s.

Having characterized the micaceous sherd assemblages, they present an argument
for why many or most micaceous sherd scatter sites in the valley are probably of
Apachean origin. This argument has three components:

1. Most of the sites found thus far are along the northern foothills of the Picuris
Mountains, including the Rio Grande del Rancho Valley (Woosley and Olinger
190:354-355). This is the area where Jicarilla settlements are described in
eighteenth-century Spanish documents (Adams 1953, 1954; Cutter 1975).
Woosley and Olinger (1990:359) describe five major concentrations of sites, four
of which are along the northern and northeastern foothills of the Picuris
Mountains.

2. There is a dearth of historic Taos Pueblo pottery found at these sites, although
historic Tewa wares are sometimes present. Chipped stone artifacts are present,
as are occasional metal items, but ground stone is absent (Woosley and Olinger
1990: 356, 364, 366; but see Girard 1988). The point seems to be that if the
sites were of Taos Pueblo origin, other kinds of historic Taos pottery would be
present. However, they neglect to note that at some undetermined time,
micaceous pottery superseded historic Taos Brown. Further, Taos people made
no painted wares historically, relying instead on trade with the Tewa Pueblos.

3. Features, when present at all, usually consist of rock rings or piles, often
associated with Apachean sites (Woosley and Olinger 1990:356, 366).

Their interpretation, then, is that many of the micaceous sherd scatters are
eighteenth-century Jicarilla Apache sites. The fact that Fray Dominguez’s 1776 report
(Adams and Chdvez 1956) does not mention Apaches in the same area but does mention
Hispanic settlers suggests to Girard (1988) that expansion of Hispanic settlement had
begun to push the Apaches into the mountains between Taos and Picuris. This may be
supported by the dates of scarred trees in the Picuri§ Mountains, which could show
increased settlement of mountain areas in the late eighteenth and nineteenth centuries.
However, Woosley and Olinger (1990:367) point out,

Great caution must be exercised when using the presence of micaceous
pottery as a diagnostic indicator of either Jicarilla Apache or Tiwa potter
ethnicity. Micaceous pottery was produced by both and probably traded
between them and to Spanish settlers.

The problem of distinguishing between use and production of
material remains occurring in sites will potentially blur the ethnic
affiliation of some sites, especially small, specialized activity localities.
Ultimately, it may be possible to identify the ethnicity of the potter who
produced a particular vessel by chemical analysis, but not who used it.
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Is LA 70576 an Apache Site?

Clearly, LA 70576 has a historic component represented by micaceous sherds.
While Woosley and Olinger’s argument for interpreting micaceous sherd scatter sites as
Apachean in origin is reasoned, their caveat concerning producer versus user ethnicity
is pertinent. Although we did not perform XRF studies of the micaceous sherds from
LA 70576, their results show that we could expect such studies to be inconclusive.
Further, there is a time factor to be considered. Woosley and Olinger’s argument rests
largely on the documented presence of Jicarilla Apaches in the northern foothills of the
Picuris Mountains in the early to mid 1700s. Late eighteenth- and nineteenth-century
documents show expanding Hispanic settlement in the same area, and Girard (1988) has
suggested that it was during this period that the Jicarillas began spending more time in
remote mountainous regions. This may be supported by Swetnam’s (1990) tree-ring
data.

Based on this information and the site’s location in the lower canyon, we might
expect LA 70576 to be Apachean if the site dated to the eighteenth century. By the
nineteenth century, the Apaches were apparently settled mostly in isolated mountain
areas. Swetnam’s (1990) tree-ring dates suggest that during the 1850s, when Cantonment
Burgwin was in use, the Jicarillas may have retreated farther into remote parts of the
surrounding mountains. Although documents show that Apaches visited the fort under
both formal and surreptitious circumstances during the 1850s (Brooks and Reeve 1947;
Murphy 1973), we would not expect a mid-nineteenth-century Jicarilla campsite so close
to the fort (2.8 km, 1.7 mi). Particularly, the Jicarillas are not likely to have camped
along the floodplain near the well-traveled road to Taos, unless the campsite postdated
the abandonment of the fort in 1860.

While the Euroamerican artifacts recovered from LA 70576 do not comprise an
assemblage capable of yielding accurate dates for the historic component, they do suggest
that the component dates to the late nineteenth or early twentieth century. Given these
considerations, if the historic component at LA 70576 were Apachean in origin, it would
probably date after 1880, when their reservation was established in its present location
west of Chama. Although Swetnam’s (1990) tree-ring dates show that some Apaches
were apparently still present in the mountains after 1880, it seems unlikely that a Jicarilla
camp would be located in such a visible and accessible position. Consequently, we
cannot assign LA 70576 to Jicarilla Apaches. However, since micaceous sherds were
also made by Taos and Picuris Pueblo Indians and, perhaps, by Hispanics, the site may
be of Puebloan or Hispanic origin. Further, given the potter versus user issue, it may
also have been an Anglo site. Until more such sites are studied, we cannot know what
the presence of these kinds of artifacts tells us about ethnicity of the user and about
access to a variety of native and Euroamerican goods.
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CHIPPED STONE ARTIFACT ANALYSIS

James L. Moore

Two basic strategies of chipped stone reduction have been defined in the
Southwest. Curated strategies entailed the manufacture of bifaces that served both as
unspecialized tools and cores, while expedient strategies were based on the removal of
flakes from cores for use as informal tools. Technology was at least partly related to
lifestyle. Curated strategies were associated with a high degree of residential mobility,
while expedient strategies were associated with sedentism. In theory, bifacial reduction
strategies were similar to the blade technologies of Mesoamerica and western Europe in
that they focused on efficient reduction with little waste. Curated strategies allow
flintknappers to produce the maximum length of usable flake edge per core. By
maximizing the return from cores, they were able to reduce the amount of raw material
required for production of informal tools. This helped lower the amount of weight that
had to be transported from camp to camp. Material waste and transport costs were not
important considerations in expedient strategies. Flakes were simply struck from cores
when needed.

The chipped stone analysis focused on defining the reduction strategies used at the
excavated sites. Other topics of interest included raw material selection and
procurement, and tool manufacture and use. Questions concerning residential mobility,
where the local Anasazi farmers came from, ties with other regions, and variation in the
reduction strategies used by farmers at villages versus limited occupation sites can be
addressed using these data.

One line of thought suggests that a mobile hunter-gatherer lifestyle prevailed
locally until ca. A.D. 1000 to 1100. Some researchers think that the hunter-gatherers
settled down at that time, beginning to farm and build pithouses (Rudecoff 1982;
Woosley 1986). Others suggest that farmers migrated to the Taos region after A.D.
1000, augmenting or displacing local hunter-gatherers (see Cultural Environment). The
first premise entails rapid change from a mobile to a sedentary lifestyle, while the second
involves the movement of a sedentary population from one region to another. An
examination of chipped stone reduction technology should allow us to determine which
proposition best explains the sudden appearance of sedentary farmers in this region, If
the former is true, a transition from a hunter-gatherer to a farming adaptation should be
visible in the remains left by the early pithouse dwellers, who should have initially
retained a high degree of residential mobility and associated technologies. Thus, the
continued use of a curated reduction strategy would be expected, especially during the
early years of pithouse occupancy. However, if the early pithouse dwellers were
immigrants with a long history of relative residential stability, an expedient reduction
strategy would be expected from the outset.
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A closely related question involves links between the Taos area and other regions,
particularly if the local farming population moved in from elsewhere. According to the
model of frontier settlement presented in the Research Design, frontier populations
maintain social and economic ties with the core area. This link should be visible in the
material culture of the frontier population. Within the chipped stone assemblage, these
ties might be represented by relatively high frequencies of materials from the core area,
particularly during the early years of settlement. While this relationship should continue
as the frontier population becomes established, it will taper off as people become less
dependent on the core area.

A third question returns to the problem of curated versus expedient reduction
strategies. Did sedentary populations expediently reduce lithic materials at all times, or
was a curated strategy used while they were away from the village? Little technologicat
variation should be visible between assemblages from residential and limited occupation
sites in the former case. There should be significant variation in the latter, with debitage
from large unspecialized bifaces predominating at camps and expediently produced
debitage from unprepared cores at primary residential sites.

To address these questions, it is necessary to examine material selection,
reduction technology, and tool use for each site. While such a small sample of
assemblages cannot be expected to produce definitive results, it should provide an idea
of the direction in which future research might proceed.

Comparative data are provided in this chapter. Site-specific data are included in
the site descriptions.

Material Selection

Table 68 presents material selection data. Chert is the most common material at
all six sites, and with the exception of LA 70577, comprises over half of each
assemblage. Basalt is the second most common material. With the addition of
undifferentiated igneous rocks, these materials comprise about 20 percent of the LA
2742, LA 70577, and LA 71189 assemblages and over 11 percent of the LA 3570, LA
70576, and LA 71190 assemblages. Pedernal chert and obsidian (from the Polvadera and
other Jemez sources) are common, averaging 8.8 and 11.9 percent of each site
assemblage, respectively. Other materials were comparatively rare, averaging less than
3 percent each.

In general, materials are cryptocrystalline, isotropic, and elastic--qualities that are
ideally suited for the production of chipped stone tools (Crabtree 1972). Materials that
lack these qualities and are unsuitable for reduction included micaceous schist and
concretions. While these materials are foreign to the sites from which they were
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recovered, there is no evidence that they were used to produce chipped stone tools, and
they will not be considered in this discussion.

Material Source: Local versus Exotic

An examination of material sources is critical to a discussion of curated versus
expedient technologies and to a consideration of frontier ties to the core area. Tools are
produced in anticipation of need in curated strategies, while in expedient strategies, tools
are manufactured according to immediate need. In essence, these strategies constitute
the opposite ends of a behavioral continuum (Bamforth 1990). While Kelly (1988)
associates curated strategies with mobility, Bamforth (1986) argues that they are more
closely related to the availability of desirable materials.

Preliminary studies near San Ildefonso (Moore n.d.b) suggest that both positions
are correct. Archaic assemblages in that study displayed a differential reduction of local
and exotic materials. While local materials were mostly reduced in an expedient manner,
exotic materials were primarily reduced as bifaces. However, most of the exotic
materials and evidence of biface manufacture were found in Archaic components.
Anasazi assemblages contained few exotics and little evidence of biface production. It
was concluded that Archaic populations reduced exotic materials efficiently because they
were desirable and in limited supply. Local materials were expediently reduced because
they were easily obtained and plentiful, and conservation was unnecessary. Only when
moving toward exotic material sources were local materials bifacially reduced. Large
unspecialized bifaces were made in anticipation of future need and to replace exhausted
or broken curated tools rather than for immediate use.

Local materials are types that are easily accessed from a specific site location.
Exotic materials are more difficult to obtain and often must be transported long distances.
Most materials used in the Pot Creek area have been summarized by Newman (1983).
Local materials include Mississippian cherts from the Terrero formation, Precambrian
quartzites from the Ortega formation, Pennsylvanian limestones and siltstones, Servilleta
formation basalts, Taos plateau rhyodacites (glassy andesite or vitrophyre), Picuris/Taos
range rhyolite tuffs, and obsidian from No Agua Mountain. Other undifferentiated
igneous rocks are available from volcanic formations throughout the region. Exotic
materials include chalcedonies and jaspers from the Las Vegas and Ocate areas, Pedernal
chert from the Rio Chama Valley, Jemez obsidians, Grants Ridge obsidian from the
Mount Taylor area, Washington Pass chert from the Chuska Mountains, siliceous
sandstones from the Chama Valley and Ocate Mesa areas, and Zuni Mountain/Hosta
Butte "leopard” chert.

Local materials used for producing chipped stone artifacts at the excavated sites

include cherts, undifferentiated igneous rocks, basalt, limestone, siltstone, chertic
rhyolite, quartzite, and massive quartz. Exotic materials include Pedernal chert and
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Table 68. Chipped stone material type selection by site, frequencies and column

percentages
Material LA 2742 LA 3570 | LA 70576 LA 70877 | LA 71189 LA 71190 Totals

Chert 285 117 25 619 6 135 1,187
58.6 62.9 58.1 46.8 67.4 64.0 52.5
Pedernal chert 50 10 5 133 0 3 201
10.3 5.4 11.6 10.1 0.0 1.4 8.6
Obsidian 3 15 2 47 2 11 80
0.6 8.1 4.7 3.6 4.7 52 3.5
Polvadera obsidian 4 13 1 152 0 22 192
0.8 7.0 2.3 11.5 0.0 10.4 8.5
Igneous undiff, 43 3 1 26 6 5 84
8.9 1.6 2.3 2.0 14.0 2.4 38
Basalt 49 21 4 280 3 19 376
10.1 11.3 9.3 21.2 7.0 9.0 15.5
Rhyolite 2 1 0 4 1 1 9
0.4 0.5 0.0 0.3 2.3 0.5 0.4
Limestone 30 3 3 22 1 1 60
6.2 1.6 7.0 1.7 23 0.5 2.6
Siltstone 0 0 0 i 3 5
0.0 0.0 0.0 0.1 23 1.4 0.2
Quartzite 13 3 1 27 0 8 52
2.7 1.6 2.3 2.0 0.0 38 2.3
Quartzitic 1 0 1 5 0 2 9
sandstone 0.2 0.0 23 0.4 0.0 0.9 0.4

Schist I 0 0 2 0 0
0.2 0.0 0.0 0.2 0.0 0.0 0.1
Concretion 0 0 0 1 0 0 1
0.0 0.0 0.0 (18] 0.0 0.0 0.05

Massive quartz 0 0 0 4 0 0
0.0 0.0 0.0 0.3 0.0 0.0 0.1
Unknown 0 0 0 0 0 1 1
0.0 0.0 0.0 0.0 0.0 0.5 0.05
Totals 481 186 43 1,323 20 211 2,264
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obsidian from the Polvadera Peak, Cerro del Medio, and other Jemez sources. The
source of the quartzitic sandstone is currently unknown, but is considered exotic and may
represent the siliceous sandstone described by Newman (1983). Table 69 presents
percentages of local and nonlocal materials. High percentages of nonlocal materials
occur in all assemblages except that of LA 71189,

Table 69. Percentage of local versus nonlocal lithic materials by site

Site No. Local Materials Nonlocal Materials
LA 2742 88.0 12.0
LA 3570 79.6 20.4
LA 70576 79.1 20.9
LA 70577 74.5 25.5
LA 71189 95.3 4.7
LA 71190 81.9 18.1
Average 83.0 17.0

While each of these materials outcrops in one or more locations, they were not
necessarily obtained at those sources. Rocks can be transported away from outcrops by
water and deposited in gravel terraces, often a great distance from the outcrop. Not only
are materials like Pedernal chert and Jemez obsidian available in outcrops, they are also
common in terraces flanking streams that drain the regions in which they outcrop and
along the rivers into which those streams flow, Both are common in the Rio Grande
Valley near Albuquerque and occur at least as far south as Las Cruces.

This distribution complicates discussions of material source. The type of cortex
on artifacts gives a more accurate indication of their source. Waterworn cortex indicates
that a material was obtained from stream deposits away from the location in which it
outcrops, while nonwaterworn cortex implies procurement at or near an outcrop.

Table 70 provides data on cortex type by site. Overall, there is an even split
between materials procured at or near outcrops and from gravel deposits. Materials
obtained at or near outcrops dominate the LA 2742 and LA 71189 assemblages, while
materials from gravel beds dominate the LA 3570, LA 70576, and LA 70577

assemblages. Sources were relatively evenly split at LA 71190.
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Table 70. Cortex type by site, frequencies and row percentages

Site Number Cortex Type
Waterworn Nonwaterworn Indeterminate Totals
LA 2742 56 114 2 172
32.6 66.3 1.2 31.3
LA 3570 33 17 0 50
66.0 34.0 0.0 9.1
LA 70576 5 1 1 7
71.4 14.3 14.3 1.3
LA 70577 138 98 0 236
58.5 41.5 0.0 43.0
LA 71189 3 6 0 9
333 66.7 0.0 1.6
LA 71190 21 19 i 41
51.2 46.3 2.4 7.5
Totals 256 255 4 515
49.7 49.5 0.8

Table 71 illustrates frequencies and percentages of cortex type for each material
type. While there is a rather even split between nonwaterworn (53 percent) and
waterworn (47 percent) cortex on local materials, cortex on exotic materials is mostly
waterworn (80 percent). Thus, local materials were procured from outcrops and stream
terraces in nearly equal amounts, while exotic materials were mostly obtained from
gravel deposits.

Cortex type data are broken down by site in Table 72. The low frequency of
cortical nonlocal materials at LA 2742 suggests that the apparent bias toward exotics
obtained from gravel deposits might be due to sample error. However, there is a strong
bias toward procurement of local materials at or near outcrops. In contrast, local
material procurement at LA 70577 was only slightly biased toward those available in
gravel beds, while most exotic materials came from stream deposits. Most of the exotics
at LA 3570 and LA 71190 were obtained from gravel deposits, but again, small sample
size rather than selection bias may be responsible for these figures. Local materials were
mostly obtained from stream deposits at LA 3570, while their procurement was balanced
at LA 71190. No cortical exotic materials were found at LA 70576 or LA 71189, The
tendency toward procurement of local material from stream deposits at LA 70576 and
at or near outcrops at LA 71189 may again be due to small sample size,

Overall, while there were a few differences between sites, local material
procurement was almost evenly split between outcrops and stream deposits. In contrast,
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there seems to have been a tendency toward procurement of nonlocal materials in stream
deposits. As discussed above, while it is possible to determine where materials with
nonwaterworn cortex were obtained, the same is not true of those with waterworn cortex.
Though gravel deposits along the Rio Chama contain waterworn Pedernal chert nodules
and streams below the Polvadera source contain waterworn obsidian nodules, it is
impossible to determine whether artifacts with waterworn cortex were obtained from
these areas or from many miles away along the Rio Grande. Thus, while the presence
of some exotic materials with nonwaterworn cortex suggests contact between the Pot
Creek area sites and the Rio Chama Valley and Jemez Mountain regions, all that can be
said about most of the exotics is that they were obtained downstream from their outcrops.

Table 71. Cortex type by material type, frequencies and row percentages

Material Type Cortex Type
Waterworn Nonwaterworn Indeterminate Totals

Chert 153 143 3 299
51.2 47.8 1.0 55.1

Pedernal chert 12 2 0 14
85.7 14.3 0.0 2.6

Obsidian 8 6 0 14
571 42.9 0.0 2.6

Polvadera obsidian 30 3 0 33
90.9 9.1 0.0 6.8

Igneous undiff. 10 26 1 37
27.0 70.3 27 6.8

Basalt 32 52 0 84
38.1 61.9 0.0 15.5

Limestone 0 25 0 25
0.0 100.0 0.0 4.6

Siltstone 1 1 0 2
50.0 50.0 0.0 0.4

Quartzite 26 2 0 28
92.9 7.1 0.0 5.2

Quartzitic sandstone 2 3 0 5
40.0 60.0 0.0 0.9

Massive quartz 1 1 0 2
50.0 50.0 0.0 0.4

Total/ 275 264 4 543
Percent 50.6 48.6 0.7 100.0
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Table 72. Type of cortex on local and nonlocal materials by site, frequencies and
column percentages

Material Source
Site No, Cortex Type
Local Nonlocal
waterworn 50 6
30.8 85.7
LA 2742
nonwaterworn 112 1
69.2 14.3
waterworn 25 8
59.5 100.0
LA 3570
nonwaterworn 17 0
40.5 0.0
waterworn 5 0
83.6 0.0
LA 70576
nonwaterworn 1 0
16.4 0.0
waterworn 124 33
56.2 76.7
LA 70577
nonwatcrworn 97 10
43.9 233
waterworn 3 0
333 0.0
LA 71189
nonwaterworn 6 0
66.7 0.0
waterworn 16 5
50.0 62.5
LA 71190
nonwaterworn 16 3
50.0 375
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Material Texture

Different materials are suited to different tasks (Chapman 1977). For example,
while obsidian is eminently suited to production of cutting tools because it is easily flaked
and possesses extremely sharp edges, it is too fragile to be used for heavy-duty chopping.
Conversely, while basalt and quartzite have duller edges and are less efficient as cutting
tools, they are well suited to heavy use like chopping because they are dense and resist
shattering. The suitability of materials for specific tasks also varies according to texture.
Fine-grained materials have sharper edges than coarse materials and are more amenable
to the manufacture of formal tools because they are easily and predictably flaked. For
example, fine-grained basalt produces nearly as good a cutting edge as obsidian or chert,
while coarse-grained basalt may only be suitable for chopping or battering.

Table 73 illustrates material quality by material type. It should be noted that
obsidian is glassy by definition, and no other materials are assigned to that category.
Overall, glassy and fine-grained materials make up 88.5 percent of the total assemblage.
Medium-grained materials comprise around 10 percent, while just over 1 percent of the
assemblage is coarse-grained. Except for a few pieces of chert, the coarse materials are
igneous or metamorphic rocks. Most medium-grained materials are also igneous or
metamorphic, but some sedimentary rocks also fall into this category.

Table 74 shows material quality by material type for each site. LA 2742 has the
lowest combined percentage of glassy and fine-grained materials and the highest overall
percentage of medium-grained materials. LA 70577 and LLA 71189 have the highest
combined percentages of glassy and fine-grained materials. However, even with these
differences, the assemblages are quite similar, and selection for textures amenable to
efficient production of formal tools and cutting edges predominated. While medium- and
coarse-grained materials were used, they occur in significantly smaller numbers.

Material quality for formal tools and tool-making debris are illustrated by site in
Table 75. Tool-making debris includes biface, resharpening, and notching flakes.
Formal tools include all whole and fragmentary unifaces, bifaces, and cobble tools.
Other than two choppers at LA 70577 (medium basalt and coarse quartzite), formal tools
were made from glassy and fine-grained materials. This suggests that most were
produced for use in cutting or scraping activities rather than chopping or battering.
Glassy materials comprise 25.9 percent of the formal tool and tool debitage assemblage,
while 72.2 percent are fine-grained materials. This suggests that the latter were
preferred for tool manufacture, although it should be remembered that fine-grained
materials comprise 76.6 percent of the overall assemblage, while only 11.9 percent are
glassy materials (Table 73). Over 10 percent of the glassy artifacts are tools or tool
making debris, but only 4.5 percent of the fine-grained artifacts fall into these categories.
Thus, while fine-grained materials were used for more tool manufacture overall, glassy
materials seem to have been preferred for tool production when available.
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Table 73. Material quality by material type, frequencies and row percentages

Material Quality
Material Type
Glassy Fine Medium | Coarse Totals

Chert 0 1,063 139 8 1,210
0.0 87.9 11.5 0.7 529
Pedernal chert 0 201 0 0 201
0.0 100.0 0.0 0.0 8.8
Obsidian 80 0 0 0 80
100.0 0.0 0.0 0.0 3.5
Polvadera obsidian 192 0 0 0 192
100.0 0.0 0.0 0.0 8.4
Igneous undiff. 0 53 30 1 84
0.0 63.1 35.7 1.2 3.7
Basalt 0 342 34 0 376
0.0 91.0 9.0 0.0 16.4
Rhyolite 0 8 1 0 9
0.0 88.9 11.1 0.0 0.4
Limestone 0 54 6 0 60
0.0 90.0 10.0 0.0 2.6
Siltstone 0 3 2 0 5
0.0 60.0 40.0 0.0 0.2
Quartzite 0 21 22 9 52
0.0 40.4 42.3 17.3 23
Quartzitic sandstone 0 6 2 1 9
0.0 66.7 22.2 11.1 0.4
Massive quartz 0 1 1 7 9
0.0 11.1 i1.1 77.8 0.4
Totals/ 272 1,752 237 26 2,287

Percent 11.9 76.6 10.4 1.1
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Table 74. Material quality by material type for each site, frequencies and row

percentages
Material LA 2742 LA 3570 LA 70756
Type
g f m ¢ g f m c g f m c

Chert 0 240 44 1 0 92 24 1 0 20 5 0
0.0 842 1 154 0.4 0.0 | 78.6 ] 20.5 0.9 0.0 80.0 20.0 0.0
Pedernal 0 50 0 0 0 10 0 0 0 5 0 0
chert 0.0 | 100.0 0.0 0.0 0.0 100. 0.0 0.0 0.0 | 100.0 0.0 0.0

0
Obsidian 3 0 0 0 15 0 0 0 2 0 0 0
100. 0.0 0.0 0.0 100. 0.0 0.0 0.0 100.0 0.0 0.0 0.0

0 0
Polvadera 4 0 0 0 13 0 0 0 1 0 0 0
obsidian 100. 0.0 0.0 0.0 | 100. 0.0 0.0 0.0 | 100.0 0.0 0.0 0.0
0 0

Igneous 0 24 18 1 0 3 0 0 0 0 1 0
undiff. 0.0 55.8 | 41.9 2.3 0.0 100. 0.0 0.0 0.0 0.0 | 100.0 0.0

0
Basalt 0 33 16 0 0 19 2 0 0 4 0 0
0.0 67.3 | 32.7 0.0 0.0 | 90.5 9.5 0.0 0.0 ] 100.0 0.0 0.0
Rhyolite 0 1 1 0 0 1 0 0 0 0 0 0
0.0 50.0 | 50.0 0.0 0.0 100, 0.0 0.0 0.0 0.0 0.0 0.0

0
Limestone ] 24 6 0 0 3 0 0 0 3 0 0
0.0 80.0 | 20.0 0.0 0.0 | 100. 0.0 0.0 00| 1000 0.0 0.0

0
Quartzite 0 6 6 1 0 2 0 1 0 0 1 0
0.0 46.2 | 46.2 7.7 0.0 | 66.7 0.0 ] 333 0.0 0.0} 100.0 0.0
Quartzitic 0 1 0 0 0 0 0 0 0 0 0 1
sandstone 0.0 | 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 100.0
Massive 0 0 1 4 0 0 0 0 v} 0 0 0
quartz 0.0 0.0 | 20.0 | 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Totals 7 379 92 7 28 130 26 2 3 32 7 1
1.4 78.1 19.0 1.4 | 15.1 69.7 | 14.0 1.1 7.0 76.7 16.3 2.3

g = glassy; f = fine-grained; m = medium-grained; ¢ = coarse-grained
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Table 74 (cont.)

Material LA 70577 LA 71189 LA 71190
Type
g f m ¢ g f m ¢ g f m ¢
Chert 0 564 51 4 0 28 1 0 0 119 14 2
0.0 91.1 8.2 0.7 0.0 96.6 34 0.0 0.0 88.2 10.3 1.5
Pedernal 0 133 0 0 0 0 0 0 0 3 0 0
chert 0.0 | 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 100.0 0.0 0.0
Obsidian 47 0 0 0 2 0 0 0 11 0 0 0
100.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
Polvadera 152 0 0 0 0 0 0 0 22 0 0 0
obsidian 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
Igneous 0 16 10 0 0 5 1 0 0 5 0 0
undiff. 0.0 61.5 | 38.5 0.0 100.0 83.8 16.7 0.0 0.0 | 100.0 0.0 0.0
Basalt 0 268 12 0 0 2 1 0 0 16 3 0
0.0 95.7 4.3 0.0 0.0 66.7 | 333 0.0 0.0 84.2 15.8 0.0
Rhyolite Q 4 0 0 Q 1 0 0 0 1 0 0
0.0} 100.0 0.0 0.0 0.0 ] 100.0 0.0 0.0 0.0 1000 0.0 0.0
Limestone 0 22 0 0 0 1 0 0 0 1 0 0
0.0 | 100.0 0.0 0.0 0.0] 1000 0.0 0.0 0.0 1000 0.0 0.0
Siltstone Q 1 o] 0 0 1 0 0 0 1 2 0
0.0 | 100.0 0.0 0.0 0.0] 1000 0.0 0.0 0.0 33.3 66.7 0.0
Quartzite 0 9 13 5 0 0 0 0 0 4 2 2
0.0 33.3 | 48.1 18.5 0.0 0.0 0.0 0.0 0.0 50.0 250 25.0
Quartzitic 0 5 0 0 0 0 0 0 0 0 2 0
sandstone 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0
Massive 0 1 0 3 0 0 0 0 0 0 0 0
quartz, 0.0 25.0 0.0 | 75.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unknown 0 0 0 0 0 0 0 0 0 1 0 0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0
Totals 199 1,023 86 12 p 38 3 0 33 151 23 4
15.1 71.5 6.5 0.9 4.6 88.4 7.0 0.0 15.6 71.6 10.9 1.97

g = glassy; f = fine-grained; m = medium-grained; ¢ = coarse-grained
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Table 75. Formal tools and tool-making debris by material quality for each site,

frequencies and row percentages

1

Material Quality
Site Artifact Type
Glassy Fine Medium Coarse Total
tool making debris 0 2 0 0 2
0.0 100.0 0.0 0.0 18.2
LA 2742
formal tools 2 7 0 0 9
222 71.8 0.0 0.0 81.8
tool making debris 3 3 0 0 6
50.0 50.0 0.0 0.0 54.5
LA 3570

formal tools 1 4 0 0 5
20.0 80.0 0.0 0.0 45.5
LA 70576 formal tools 0 2 0 0 2
0.0 100.0 0.0 0.0 100.0
tool making debris 14 23 0 0 37
37.8 62.2 0.0 0.0 52.1

LA 70577
formal tools 5 27 1 1 34
14.7 79.4 29 2.9 47.9
LA 71189 tool making debris 0 1 0 0 1
0.0 100.0 0.0 0.0 100.0
tool making debris 1 6 0 0 7
14.3 85.7 0.0 0.0 58.3

LA 71190
formal tools 2 3 0 0 5
40.0 60.0 0.0 0.0 41.7

Reduction Strategies

Several attributes contribute information on reduction technology. Among them
are debitage ratios, platform shape and modification, flake breakage patterns, amount of
dorsal cortex, and types and conditions of formal tools. Debitage is an important
indicator of reduction technology because it is rarely curated and often constitutes the
only remaining evidence of reduction on sites where formal tools and cores were
removed after reduction. However, debitage ratios should not be used exclusively
because postreduction processes may have altered their original patterning.

Sullivan and Rozen (1985) have produced a model for defining reduction

trajectories based on the presence of a single interior (ventral) surface, a point of applied
force (platform), and condition of artifact margins. These attributes were used to
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produce a hierarchical key that assigns debitage to a range of classes, including complete
and broken flakes, flake fragments, and debris. They conclude that "shaped stone tool
manufacture produces comparatively high and invariable proportions of flake fragments
and broken flakes, while core reduction results in relatively high and variable proportions
of complete flakes and debris" (Sullivan and Rozen 1985:773).

While Sullivan and Rozen’s (1985) study has interesting implications, it makes
assumptions that may be inaccurate and fails to take other variables into account except
in passing. Prentiss and Romanski (1989) suggest that the assumption that trampling
would not have a major effect on assemblages deposited in soft sand is wrong.
Experiments showed that the number of complete flakes in both biface and core reduction
assemblages were significantly reduced by trampling (Prentiss and Romanski 1989:94-
95). A second assumption concerning flake breakage during manufacture is also
questionable, While Sullivan and Rozen (1985) assume that tool manufacture will
produce larger numbers of broken flakes than core reduction, Ensor and Roemer
(1989:177) note that this is unsubstantiated. Observations made by this author while
flintknapping indicate that flake breakage occurs during both processes. While, in
general, there may be more breakage during biface production, the pattern varies
according to the type of material being worked. For instance, obsidian produces larger
numbers of broken flakes during both core and biface reduction than do either chert or
basalt.

While Sullivan and Rozen (1985:759) note that cortex and platform information
can be used to test their model, they weaken their model by ignoring both of these
classes of data. Though its use has never been standardized, the amount, location, and
type of cortex can be an important indicator of reduction stage. Sullivan and Rozen
(1989:170) are correct in noting that cortex on flake fragments provides inaccurate data
because it is impossible to determine how much was on the missing portion. However,
they fail to discuss how examination of cortex can be applied to the unbroken flake
assemblage. Similarly, platforms can be important indicators of reduction technology
and provide data that is critical to any assessment of an assemblage, yet this information
is also left out of their model.

Though Sullivan and Rozen (1985) have made a laudable attempt atideveloping
a nontypological approach to studies of reduction technology, their model is flawed
because it makes unsupported assumptions and ignores critical variables. The approach
followed in this study is more complicated because the lithic reduction process is itself
quite complex. Our approach is typological because it is possible to classify certain types
of debitage by shape and other characteristics.

Dorsal Cortex

While cortex has been discussed in the context of material source, its relation to
reduction stage remains to be considered. This section is only concerned with dorsal
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cortex; cortex on platforms will be included in the discussion of flake platforms. Cortex
is the weathered outer rind on nodules which has been chemically altered by exposure
to the elements and rarely possesses a suitable surface for reduction or use. Further, the
outer sections of nodules that have been transported by water often contain microcracks
and fissures created by cobbles striking against one another, producing a zone with
unpredictable flaking characteristics. Thus, because cortex flakes differently from nodule
interiors and is usually unsuitable for use or further reduction, cortical surfaces are
typically removed and discarded. In general, flakes have progressively less dorsal cortex
as reduction proceeds. Thus, cortex can be used to examine reduction stages in an
assemblage: the early stages are characterized by high percentages of flakes with lots of
dorsal cortex, while the opposite suggests later reduction stages.

Reduction can be divided into two stages: core reduction and tool manufacture.
Flakes are removed for use or further modification during core reduction. Primary core
reduction includes initial core platform preparation and removal of the cortical surface.
Secondary core reduction is the removal of flakes from nodule or core interiors. During
reduction, this difference is rarely as obvious as these definitions make it seem. Both
processes often occur simultaneously, and rarely is all cortex removed before secondary
reduction begins. In this analysis, primary core flakes are those with 50 percent or more
of their dorsal surfaces covered by cortex, and secondary core flakes are those with less
than 50 percent dorsal cortex. These distinctions can provide information on the
condition of cores reduced at a site. For example, a lack of primary flakes suggests that
initial reduction occurred elsewhere, while the presence of few secondary flakes may
indicate that cores were carried off for further reduction. Tool manufacture refers to the
purposeful modification of debitage into a specialized form. As discussed in the
Introduction, flakes produced during tool manufacture (biface flakes) were defined using
a polythetic set of variables that includes platform attributes as well as flake form
characteristics. Primary core flakes represent the early stages of reduction, while
secondary core flakes and biface flakes represent the later stages.

Table 76 shows dorsal cortex percentages for each site. [Each assemblage is
dominated by debitage lacking dorsal cortex. Overall, these percentages suggest that the
later reduction stages dominated at all sites. However, by combining flakes (intentional
removals) and angular debris (shatter) we may be obscuring the pattern. Only flakes are
included in Table 77. Except for LA 71189 (where the variation is probably due to small
sample size), there are no significant differences between sites. This supports the
conclusion that the later stages of reduction dominated at all sites. Table 78 separates
flakes removed from cores, bifaces, and tools. The latter category is comprised of flakes
removed from hammerstones and resharpened tools. Little cortex occurs on biface and
tool flakes, and, as they were minor components of the assemblages, their removal
causes no great change in the overall distribution of cortex percentages. This indicates
that the assemblages were dominated by the later stages of core reduction rather than tool
manufacture.
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Table 76. Percentage of dorsal cortex on debitage by site, frequencies and column
percentages

Percent of LA 2742 LA 3570 LA 70576 LA 70877 LA 71189 LA 71190 Totals
Dorsal Cortex
0 323 133 34 1,051 33 173 1,747
70.0 76.4 829 83.3 80.5 85.2 80.1
10 11 13 1 38 [ 5 68
2.4 7.5 2.4 3.0 0.0 2.5 3.1
20 17 6 2 k13 2 4 67
3.7 3.4 4.9 2.9 4.9 2.0 3.1
30 28 6 1 35 2 1 83
6.1 34 24 2.8 4.9 54 3.8
40 17 7 1 28 1 2 56
3.7 4.0 2.4 2.2 2.4 1.0 2.6
50 4 1 1 10 Q 2 18
0.9 0.6 24 0.8 0.0 1.0 0.8
60 16 3 0 18 0 2 39
3.5 1.7 0.0 1.4 0.0 1.0 1.8
70 12 1 0 9 2 ] 24
2.6 0.6 0.0 0.7 4.9 0.0 1.1
20 3 3 0 6 0 1 13
0.7 1.7 0.0 0.5 0.0 0.5 0.6
90 8 4 1 8 ] 0 17
1.7 0.0 2.4 0.6 0.0 0.0 0.8
100 20 1 0 23 1 3 48
4.4 0.6 0.0 1.8 24 1.5 2.2
Totals/ 459 174 41 1,262 41 203 2,180
Percent 21.1 8.0 1.9 57.9 1.9 9.3
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Table 77. Percentage of dorsal cortex on flakes by site, column percentages only

Percent of Dorsal LA 2742 LA 3570 LA 70576 LA 70577 LA 71189 LA 71190 Totals
Cortex
0 70.6 74.6 82.8 84.5 85.7 83.6 80.7
10 2.3 7.1 3.4 2.8 0.0 3.1 3.0
20 4.0 4.8 3.4 2.8 5.7 1.9 32
30 6.1 3.2 0.0 2.5 2.9 5.0 3.5
40 29 4.8 3.4 1.9 2.9 1.3 2.3
50 0.9 0.0 3.4 0.4 0.0 1.3 0.6
60 4.0 2.4 0.0 1.4 0.0 1.3 1.9
70 2.0 0.8 0.0 0.8 2.9 0.0 1.0
80 0.6 1.6 0.0 0.3 0.0 0.6 0.5
90 2.0 0.0 3.4 0.8 0.0 0.0 1.0
100 4.6 0.8 0.0 1.7 0.0 1.9 2.2

Table 79 illustrates flake percentages from the primary and secondary stages of
core reduction. While relatively little initial core reduction appears to have occurred at
most of the sites, it seems to have been rather important at LA 2742. Only one primary
flake was found at LA 71189, suggesting that initial core reduction may not have even
occurred there. Primary core reduction seems to have occurred at the four remaining
sites. However, it appears that many of the cores brought to those locations may have
been partially reduced elsewhere. Conversely, cores may have been reduced further at
sites other than LA 2742, producing more flakes per core, and thus, a smaller percentage
of primary flakes.

With the exception of rare materials (less than 10 examples overall), exotic
materials have the lowest percentages of primary core flakes, as would be expected
(Table 80). The quartzite, limestone, and undifferentiated igneous categories all contain
the highest percentages of primary flakes (over 15 percent each). Though there were
high percentages of these three materials at LA 2742, they were also present in
substantial amounts at other sites. While LA 2742 had the largest combined percentage
of these materials (17.6), LA 71189 had only a slightly smaller combined percentage
(16.3) as well as the lowest percentage of primary flakes. Thus, behavior rather than
material selection was probably responsible for this variation.

To summarize, the presence of only small numbers of biface and tool flakes in
these assemblages suggests that formal tool manufacture and refurbishing were of little
relative importance in chipped stone reduction activities. Primary core reduction appears
to have been important only at LA 2742. Secondary core reduction dominated the
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remaining assemblages, though some primary core reduction seems to have occurred at
those locations as well, with the possible exception of LA 71189. While material
selection may be weakly linked to these differences, behavioral variation is a more likely
explanation. This will be considered in more detail with other data.

Flake Platforms

Platforms are remnants of the core or tool edge that were struck to remove flakes.
Various types of platforms can be distinguished, providing information about the
condition of the artifact from which a flake was removed and reduction technology.
Cortical platforms are usually evidence of early-stage core reduction, particularly when
dorsal cortex is also present. Single facet platforms can occur at any time during
reduction but are most often associated with flakes removed from cores. Multifacet
platforms are indications of multiple previous removals along an edge. They occur on
both core and biface flakes and suggest that the parent artifact was subjected to a
considerable amount of earlier reduction.

Platforms were often modified to expedite flake removal. Two types of
modification were used: retouch and abrasion., While abrasion occurs on all types of
platforms, retouch is considered a distinct platform type in this analysis. Thus, abrasion
can occur on cortical, single facet, and multifacet platforms, but retouch can not. Both
modifications result from rubbing an abrader across an edge. Movement perpendicular
to the edge removes microflakes and retouches the platform. Movement parallel to the
edge produces abrasion. These processes increase the platform angle, strengthening it
and reducing the risk of shattering. Stronger platforms also allow longer flakes to be
removed from a core or tool. While modified platforms are often an indication of tool
production, they also occur on cores. Thus, by itself this attribute is not an accurate
indication of tool manufacture.

In many instances, flake platforms could not be defined. The most common
reason was breakage, when the proximal portion including the platform was absent.
When possible, flakes broken by trampling or natural processes were distinguished from
those broken during removal. Distal or medial fragments with snap fractures at their
proximal ends could have fragmented during or after removal. Applying conservative
standards, this pattern was considered evidence of postremoval breakage. When a step
or hinge fracture occurred at the proximal end of distal or medial fragments, the flake
was classified as broken during manufacture. When combined with other attributes, this
distinction provides information about assemblage condition and is discussed in more
detail later,
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Table 78. Percentage of dorsal cortex by flake type for each site, column percentages
only

Core Flakes

Percent of LA 2742 | LA 3570 LA 70576 LA 70577 LA 71189 LA 71190 Totals
Dorsal Cortex

0 70.4 74.2 82.8 83.9 85.3 828 30.2
10 23 6.7 34 2.9 0.0 3.3 31
20 4.1 5.0 34 2.9 5.9 2.0 33
30 6.1 33 0.0 2.6 2.9 53 36
40 2.9 5.0 3.4 2.0 2.9 1.3 2.4
50 0.9 0.0 3.4 0.4 0.0 1.3 0.6
60 4.1 2.5 0.0 1.4 0.0 1.3 2.0
70 2.0 0.8 0.0 0.9 2.9 0.0 1.1
80 0.6 1.7 0.0 03 0.0 0.7 0.5
90 2.0 0.0 34 0.9 0.0 0.0 1.0
100 4.6 0.8 0.0 1.7 0.0 2.0 23

Biface Flakes

Percent of LA 2742 LA 3570 I.A 70576 LA 70577 LA 71189 LA 71190 Totals
Dorsal Cortex

0 100.0 83.3 0.0 100.0 100.0 100.0 97.8
10 0.0 16.7 0.0 0.0 0.0 0.0 2.2
Tool Flakes

Percent of LA 2742 LA 3570 LA 70576 LA 70577 LA 71189 LA 71190 Totals
Dorsal Cortex

0 0.0 0.0 0.0 100.0 0.0 100.0 100.0
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Table 79. Core reduction stages for each site, frequencies and row percentages

Site No. Core Reduction Stage
Primary Secondary Totals

LA 2742 49 296 345
14.2 85.8 21.6
LA 3570 7 113 120
58 94.2 7.5
LA 70576 2 27 29
6.9 93.1 1.8
LA 70577 52 866 918
5.7 94.3 57.5
LA 71189 i 33 34
2.9 97.1 2.1
LA 71190 8 143 151
5.3 94.7 9.5
Totals/ 119 1,478 1,597

Percent 7.5 92.5

Two other processes can obscure platforms during reduction. An unmodified or
poorly prepared platform will sometimes be crushed when force is applied. While the
point of impact is still visible on a crushed platform, its original configuration is
impossible to determine. Platforms can also collapse when force is applied. Collapsed
platforms detach separately from flakes, leaving a scar on the dorsal or ventral surface.
A small portion of the platform may be preserved on one or both sides of the scar.
While those remnants are usually too small to allow definition of the original platform
configuration, they show where impact occurred and indicate that, while the platform is
missing, flake dimensions are complete. Platforms are also obscured by use or damage
from natural processes; these were simply recorded as obscured.

Table 81 illustrates percentages of platform types by site. Cortical platforms were
most common at LA 2742, and none were found at LA 70576. Small percentages
occurred at the remaining sites, ranging from slightly less than 6 to nearly 7 percent.
Only one cortical platform is abraded, suggesting that little platform modification
occurred during initial core reduction. Overall, single facet platforms (including
abraded) are the most common type, comprising 20 percent or more of each assemblage
except for LA 71189. Overall, few single facet platforms are abraded, and none
occurred at LA 2742 or LA 71189. Multifacet platforms (including abraded) comprise
17 to 18 percent of three assemblages (LA 3750, LA 70577, and LA 71190), over 22
percent of two (LA 2747 and LA 71189), and less than 11 percent of one (LA 70576).
Abrasion occurs on more multifacet platforms overall, but no multifacet platforms were
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Table 80. Core flake types for each material type, all sites combined; frequencies
and row percentages

Core Flake Type
Material
Primary | Secondary Totals

Unknown 0 1 1
0.0 100.0 0.1
Chert 59 695 754
7.8 92.2 47.2
Pedernal chert 2 133 135
1.5 98.5 8.5
Obsidian 1 62 63
1.6 98.4 39
Polvadera obsidian 6 141 147
4.1 95.9 9.2
Igneous undiff. 11 59 70
15.7 84.3 4.4
Basalt 19 286 305
6.2 93.8 19.1
Rhyolite 0 7 7
0.0 100.0 0.4
Limestone 11 44 55
20.0 80.0 34
Siltstone 0 4 4
0.0 100.0 0.3
Quartzite 10 30 40
25.0 75.0 2.5
Quartzitic sandstone 0 9 9
0.0 100.0 0.6
Massive quartz 0 7 7
0.0 100.0 0.4
Totals/ 119 1,478 1,597

Percent 7.5 92.5
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Table 81. Platform type by site, column percentages and row totals

Platform Type LA 2742 | LA 3570 | LA 70576 LA 70577 LA 71189 LA 71190 Totals
Cortical 13.3 6.3 0.0 6.0 5.7 6.9 124
7.5
Cortical and abraded 0.0 0.0 0.0 0.1 0.0 0.0
0.1
Single facet 23.6 222 20.7 25.0 14.3 18.9 389
23.6
Single facet and 0.0 1.6 34 2.1 0.0 1.9 26
abraded 1.6
Multifacet 25.9 12.7 10.3 13.0 20.0 12.6 260
15.8
Multifacet and 0.0 5.6 0.0 4.8 2.9 2.5 60
abraded 3.6
Retouched 0.3 0.8 0.0 0.9 0.0 1.3 13
0.8
Retouched and 0.3 0.8 0.0 1.7 5.7 1.9 23
abraded 1.4
Abraded 0.6 0.8 0.0 1.8 0.0 2.5 24
1.5
Collapsed 159 10.3 10.3 15.3 11.4 15.1 245
14.9
Crushed 0.9 4.0 6.9 2.4 2.9 0.6 35
2.1
Absent (snap) 7.2 14.3 17.2 6.7 17.1 10.1 134
8.1
Absent (broken in 11.8 20.6 27.6 19.8 20,0 25.8 312
manufacture) 18.9
Obscured 0.3 0.0 34 0.1 0.0 0.0 3
0.2
Totals/ 347 126 29 953 35 159 1,649
Percent 21.0 7.6 1.8 57.8 2.1 9.6
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modified at either LA 2742 or LA 70576. Retouched platforms, both with and without
abrasion, are the least common type. No retouched platforms were found at LA 70576;
elsewhere they ranged from a low of 0.6 percent at LA 2742 to a high of 5.7 percent at
LA 71189. Surprisingly, the highest percentages occurred at the farming sites. Simple
abraded platforms are present in several assemblages; this category was used when
grinding was visible, but other platform attributes could not be defined.

Platforms are missing or obscured on large numbers of flakes, ranging from 36.1
percent at LA 2742 to 65.4 percent at LA 70576. When obscured platforms are
discounted, platforms are missing on 35 to 37 percent of the flakes from LA 3570, LA
71189, and LA 71190. Lower percentages of missing platforms were noted at LA 2742
(19 percent) and LA 70577 (26.5 percent), and higher percentages at LA 70576 (44.8
percent). While flake breakage can be more frequent during tool manufacture than core
reduction because of relative flake thickness (Sullivan and Rozen 1985), this attribute
alone 1s not an accurate indicator of tool manufacture, However, we can tentatively
suggest that core reduction was most frequent at LA 2742 and LA 70577, and tool
production was most common at LA 70576.

Most platforms in the assemblage are unmodified. When missing and obscured
platforms are removed from the assemblage, 84 percent of the platforms are unmodified,
and only 16 percent were abraded or retouched to facilitate removal. Table 82 shows
frequencies and percentages of modified and unmodified platforms for each site. The
lowest percentages of modified platforms were at LA 2742 and LA 70576. This may be
due to sample error at LA 70576 because of the small number of platforms recorded, but
such is not the case at LA 2742, With LA 70576 removed from consideration, LA 2742
contained the smallest percentage of modified platforms, suggesting that little tool
manufacture occurred there compared to the other sites.

Table 82. Modified and unmodified platforms by site, frequencies and column
percentages

Platform Type LA 2742 LA 3570 | LA 70576 LA 70577 LA 71189 LA 71190 | Totals
Unmodified 218 52 9 419 14 61 773
98.2 813 90.0 79.1 824 79.2 84.0

Modified 4 12 1 111 3 16 147
1.8 18.8 10.0 20.9 17.6 20.8 16.0

Totals 222 64 10 530 17 77 920
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Reduction Stages

A few attributes were used to provide preliminary indications of reduction stages.
Dorsal cortex percentages suggested that early-stage core reduction was more common
at LA 2742 than at the other sites. The LA 2742 assemblage also contains the fewest
modified and missing platforms. These characteristics support the conclusion that early-
stage core reduction was more prevalent there than at the other sites. High percentages
of modified platforms suggest that tool manufacture was most important at LA 70577 and
LA 71190,

Debitage ratios and flake breakage patterns can also be used as reduction stage
indicators. Low flake to angular debris ratios suggest core reduction while the opposite
suggests tool manufacture. Flake removal during tool production is usually accomplished
by soft hammer percussion or pressure flaking. These techniques are more controlled
than hard hammer percussion and produce less angular debris. Hard hammer percussion
is usually used in core reduction and results in comparatively large amounts of angular
debris. Though reduction techniques are more controlled during tool manufacture, flake
breakage increases because debitage gets thinner as the reduction sequence proceeds.
Much of this breakage is by secondary compression, in which outward bending during
removal causes flakes to snap (Sollberger 1986). Certain characteristics of the distal
ends of proximal fragments and the proximal ends of distal fragments can be used to
determine whether breakage occurred during or after flake removal. These traits have
already been discussed for distal fragments. Characteristics diagnostic of manufacturing
breakage on proximal fragments include "pieces a languette” (Sollberger 1986:102),
negative hinge scars, positive hinges curving up into small negative step fractures on the
ventral surface, and step fractures on the dorsal rather than ventral surface (Fig. 88).

Table 83 shows chipped stone assemblage characteristics for each site. LA 70576
has the lowest flake to angular debris ratio, while LA 71189 has the highest. However,
in no case is the flake to angular debris ratio high enough to suggest tool manufacture.
Analysis of chipped stone assemblages from sites near San Ildefonso where tool
manufacture was an important activity produced flake to angular debris ratios of 7:1 or
more (Moore n.d.b). This is much higher than the flake to angular debris ratio for these
sites (with the possible exception of LA 71189) and supports the conclusion that tool
manufacture was not an important activity. Core reduction appears to dominate these
assemblages.

Except for LA 2742, at least 46 percent of each flake assemblage is broken. If
breakage occurred during manufacture, this would suggest that early-stage core reduction
dominated at LA 2742, while later stage core reduction and perhaps tool manufacture
prevailed at the other sites. However, if breakage occurred after removal, this pattern
is essentially meaningless. An examination of flake breakage patterns can help clarify
this problem.
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Figure 88. Manufacturing breakage patterns on flakes: (a-b) pieces 2 languette,
adapted from Sollberger (1986:102); (c) negative proximal hinge, positive distal hinge;
(d) positive proximal hinge with small step off ventral surface, negative distal hinge;
(e) positive proximal hinge, negative distal hinge; (f) proximal step, distal step off distal
surface; (g) reverse proximal step, distal step off ventral surface. Note that proximal
Jragments of (e) and (f) resemble natural core terminations and would usually be
defined as such. 311



Table 83. Chipped stone assemblage characteristics for each site

Assemblage Characteristics LA 2742 | LA 3570 | LA 70576 | LA 70577 LA 71189 LA 71190
Flake:angular debris ratio 3.10 2.63 2.42 3.12 5.83 3.70
Percentage broken flakes 28.0 46.8 62.1 49.0 62.9 47.2
No. proximal fragments 28 14 3 116 8 16
No, distal fragments 65 34 10 19 9 43

Table 84. Breakage patterns on proximal and distal flake fragments for each site,

percentages for each site

Flake Breakage Pattern LA 2742 LA 3570 LA 70576 LA 70577 LA 71189 | LA 71190
Portions
Proximal snapped 25.0 57.1 66.7 54.9 87.5 75.0
broken in 75.0 42.9 333 45.1 12.5 25.0
manufacture
Distal snapped 38.5 41.2 30.0 24.3 44.4 26.1
broken in 61.5 58.8 70.0 75.7 55.6 73.9
manufacture
Table 85. Flake types by site, frequencies and column percentages
Flake Type LA 2742 LA 3570 LA 70576 | LA 70577 | LA 71189 { LA 71190 Totals
Core flakes 345 120 29 918 34 151 1597
994 95.2 100.0 96.1 97.1 95.0 96.7
Biface flakes 2 6 0 30 1 7 46
0.6 4.8 0.0 3.1 2.9 4.4 2.8
Tool flakes 0 0 0 7 0 1 8
0.0 0.0 0.0 0.7 0.0 0.6 0.5
Totals/ 347 126 29 955 35 159 1,651
Percent 21.0 7.6 1.8 57.8 2.1 9.6
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In an assemblage, equivalent numbers of distal and proximal fragments suggests
postreduction breakage by trampling or other natural processes. If distal fragments
significantly outnumber proximal fragments, however, much of the breakage probably
occurred during reduction. This situation arises because our analytic scheme identifies
whole flakes as artifacts having striking platforms and natural terminations. While some
breaks attributable to secondary compression can be identified on proximal fragments,
other types are indistinguishable from natural terminations on whole flakes (Fig. 88).
Thus, many artifacts classified as whole flakes with hinge or step terminations may
actually have been the proximal ends of broken flakes. The number of proximal and
distal flake fragments from each site are shown in Table 83. With the exception of LA
71189, distal fragments far outnumber proximal fragments. While there is a 2:1 or 3:1
ratio of distal to proximal fragments in most of the other assemblages, that ratio is about
1.7:1 for LA 70577. None of these ratios is particularly high, and they suggest that both
manufacturing and postreduction breakage occurred.

Proximal and distal fragment breaks are shown in Table 84, which does not
include fragments with breaks obscured by natural or cultural processes. Large
percentages of manufacturing breaks occur on both types of fragment at LA 2742,
suggesting that most breakage occurred during flake removal at that site. Still, many
proximal and distal portions exhibit snap fractures, indicating that natural postremoval
processes could have caused much of the breakage. Manufacturing and postremoval
impact each seem to have been responsible for about half of the breaks at LA 3570. The
rather high percentage of snap fractures is no surprise because this site was largely
surficial. Two-thirds of the proximal fragments at LA 70576 were snapped, while 70
percent of the distal fragments were broken during manufacture. This pattern is probably
the result of sample error, however, becasue only three proximal fragments were
recovered.

Slightly less than half of the proximal fragments and three-quarters of the distal
fragments at LA 70577 were broken during manufacture. This is an interesting pattern
that is difficult to interpret. While the proximal fragments suggest that manufacturing
and postremoval impact were responsible for roughly equal amounts of breakage, the
distal fragments suggest that most breaks occurred during removal. When these portions
are combined, 35 percent have snap fractures, and 65 percent broke during manufacture.
Thus, as at LA 2742, it is likely that most breakage occurred during reduction, but much
of the assemblage was also broken after removal. A similar pattern is visible at LA
71189 and LA 71190. Proximal fragments were predominantly broken after removal at
these sites. The percentage of distal fragments broken during manufacture is slightly
higher than those broken after removal at LA 71189 and much higher at LA 71190.
When these portions are combined, 65 percent display snap breaks at LA 71189,
suggesting that postremoval impact was responsible for most breakage. The pattern at
LA 71190 is the reverse, with 61 percent of the fragments having broken during
manufacture,
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This analysis suggests that the proportion of whole to broken flakes in an
assemblage may not provide an accurate assessment of reduction stage. Both
manufacturing and postremoval impact were responsible for breakage at each site. While
manufacturing breakage dominated at several sites, postremoval impact could have been
responsible for 30 percent or more of the breaks. Thus, while this type of analysis can
provide an indication of assemblage integrity, its applicability to reduction stage is
questionable. It also sheds doubt on Sullivan and Rozen’s (1985) nontypological debitage
analysis, which assumes that most flake breakage occurred during manufacture.

Flakes removed during tool manufacture were categorized separately from those
struck from cores using the polythetic set discussed in the Introduction. The polythetic
set is an idealized model of flakes removed during tool production. Unfortunately, it is
often impossible to distinguish flakes struck early in tool manufacture from those
removed late in the secondary stage of core reduction. Thus, some flakes removed early
in the tool manufacturing process may be included in the core flake category. In
addition, it is impossible to reliably assign many flake fragments to a specific stage when
few of the necessary attributes are present on the remaining portion. Therefore, flake
fragments that cannot be assigned to tool manufacture are classified as core flakes by
default. While not every flake removed during tool production can be identified by the
polythetic set, those that are can be considered definite evidence of tool manufacture,
providing a relative measure of core versus tool reduction at a site.

Three types of flakes were identified. Core flakes fulfill less than 70 percent of
the conditions in the polythetic set, and include fragments that are too small for accurate
assignment to a specific type. Biface flakes (manufacturing flakes) fulfill 70 percent or
more of the conditions in the polythetic set and were presumably removed during tool
manufacture. Tool flakes are specimens removed from the edges of utilized tools.
Included in this category are resharpening and hammerstone flakes. The former are
evidence of tool refurbishing, while the latter represent inadvertent spalling during use.

Table 85 illustrates flake types for each site and shows that core flakes dominate
each assemblage. While biface flakes occurred at all sites except LA 70576, they
comprise only minor parts of each assemblage. Tool flakes were found at only two sites,
comprising less than one percent of those assemblages. Further, nearly all’ of the tool
flakes recovered at LA 70577 are from a single artifact. Even considering the possibility
of assignment errors, these percentages suggest that formal tool production and
refurbishing was of limited importance at these sites.

Core reduction dominated the reduction sequence at these sites, though limited
tool manufacture is evidenced at all but LA 70576. At the beginning of this section it
was noted that dorsal cortex and platform data suggest that core reduction was more
prevalent at LA 2742 than at any other site. This conclusion must be now be amended,
because only limited tool manufacture occurred at any of the sites. Thus, while core
reduction dominated in each assemblage, it appears that more early-stage core reduction
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occurred at LA 2742 than elsewhere. Core type and core flake modification data might
shed more light on this question.

Table 86 illustrates core types for each site. Cores were categorized by the
direction of removals and number of platforms. Flakes were removed from one surface
on unidirectional cores and from two surfaces on bidirectional cores; both categories had
only one striking platform. Multidirectional cores had flakes removed from more than
one surface and exhibited multiple platforms. Most cores are multidirectional, suggesting
that they were reduced as far as possible before being discarded. Thus, unidirectional
and bidirectional cores should be larger than multidirectional cores.

Table 86. Core type by site, frequencies and column percentages

Core Type 1.A 2742 | LA 3570 LA 70576 LA 70577 LA71189 { LA 71190 | Total
Unidirectional 1 1 0 5 0 0 7
59 14.3 0.0 20.8 0.0 0.0 13.2

Bidirectional 1 0 0 2 0 0 3
5.9 0.0 0.0 8.3 0.0 0.0 5.7

Multidirectional 15 6 0 17 2 3 43
88.2 85.7 0.0 70.8 100.0 100.0 81.1

Totals 17 7 0 24 2 3 53

Table 87 was constructed using core length as a measure of size. In general,
multidirectional cores are slightly smaller than the other types, averaging 53.9 mm long,
while unidirectional cores have a mean length of 54.6 mm, and bidirectional cores
average 66.0 mm. However, this variation is probably not significant because the two
latter categories constitute less than 20 percent of the core assemblage. Over 75 percent
of the cores are local chert, and 90 percent of the chert cores are multidirectional (Table
88). Other materials are represented by only 1 to 3 examples each.

As noted above, the differences in average core length are probably not
significant. Since core length may not be a good measure of the number of platforms
and surfaces from which flakes were struck, other possibilities must be explored. Table
89 illustrates the distribution of core lengths for each material type. With two exceptions
(quartzite and undifferentiated igneous), all nonchert cores are between 51 and 100 mm
long. Chert cores (both local and Pedernal varieties) are rather evenly split between
lengths of 1 to 50 mm and 51 to 100 mm (55 percent and 45 percent, respectively). This
suggests that core size may have been related to material type. Among the materials
represented in the core assemblage, cherts are the most amenable to reduction and
possess the sharpest edges. Thus, the fact that chert cores dominate this assemblage and
were reduced to a smaller size than other materials is not surprising.
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Table 87. Core length by type, frequencies and row percentages

Core Type
Core Length
Unidirectional | Bidirectional Multidirectional Totals
1-50 mm 4 1 20 25
571 333 46.5 47.2
51-100 mm 2 2 22 26
28.6 66.7 51.2 49.1
101-150 mm 1 0 1 2
14.3 0.0 2.3 3.8
Totals/ 7 3 43 53
Percentages 13.2 5.7 81.1

Table 88. Core variety by material type, frequencies and row percentages

Core Variety
Material Type

Unidirectional Bidirectional Multidirectional Totals
Chert 2 2 36 40
50 5.0 90.0 75.5
Pedernal chert 1 0 1 2
50.0 0.0 50.0 3.8
Igneous undiff. 1 0 2 3
33.3 0.0 66.7 57
Basalt 1 1 1 3
33.3 33.3 33.3 5.7
Limestone 1 0 2 3
333 0.0 66.7 5.7
Siltstone 0 0 1 1
0.0 0.0 100.0 1.9
Quartzite 1 0 0 1
100.0 0.0 0.0 1.9
Totals 7 3 43 53

Percent 13.2 5.7 81.1
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Table 89. Core length by material type, frequencies and row percentages

Core Length
Material Type

1-50 mm | 51-100 mm 101-150 mm Totals
Chert 21 19 0 40
52.5 47.5 0.0 15.5
Pedernal chert 2 0 0 2
100.0 0.0 0.0 3.8
Igneous undiff. 1 2 0 3
33.3 66.7 0.0 5.7
Basalt 0 2 1 3
0.0 66.7 333 5.7
Limestone 0 2 1 3
0.0 66.7 333 5.7
Siltstone 0 1 0 1
0.0 100.0 0.0 1.9
Quartzite 1 0 0 1
100.0 0.0 0.0 1.9
Totals/ 25 26 2 53

Percent 47.2 49.1 38

Table 90. Core information for sites with four or more cores, frequencies and
column percentages

LA 2742 LA 3570 LA 70577
Core Lengths

All cores Chert corcs All cores Chert cores All cores Chert cores
1-50 mm 7 7 4 4 10 8
41.2 50.0 57.1 57.1 41.7 471
51-100 mm 9 7 3 3 13 9
52.9 50.0 429 42.9 54.2 52.9
101-150 mm 1 V] 0 0 1 0
5.9 0.0 0.0 0.0 4.2 0.0
Totals 17 14 7 7 24 17
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Cores, particularly those made from chert, should be larger at LA 2742 if early-
stage reduction was more prevalent there than elsewhere. Table 90 shows data for
assemblages containing four or more cores. Overall, cores from LA 2742 are a bit
larger than those from LA 3570, but the size distribution is almost identical to that of LA
70577. This relationship also pertains to chert cores. Core length averages 56.8 mm at
LA 2742, 47.4 mm at LA 3570, and 57.8 mm at LA 70577. Thus, core length data do
not support the conclusion that early-stage reduction was more prevalent at LA 2742 than
elsewhere.

Though platform modification is more likely to occur during tool manufacture,
core platforms can also be modified to increase control over flake length and shape and
to prevent platform shattering. This is more likely to occur during the later stages of
core reduction, when continued flake removal has created steeply angled platforms that
may shatter when struck. Table 91 shows modified and unmodified..core flake

‘frequencies and percentages for each site. With the exception of LA 2742, .10 percent
or more of core flake platforms were modified at each site. The highest percentages
occurred at LA 70577 and I.A 71190, while the lowest were at LA 70576 and LA 71189.
Even allowing for some early-stage manufacturing flakes being assigned to the core flake
category, significantly fewer core platforms were modified at LA 2742. These data
support the contention that more early-stage core reduction occurred at LA 2742 than at
the other sites. This suggests that core length was not an appropriate measure of
reduction stage.

Table 91. Modified and unmodified core flake platforms by site, frequencies and
column percentages

|L Piatforms Type | LA 2742 | LA3570 | LA70576 | LA 70577 | LA71189 | LA 7119 Totals ]I
Unmodified 218 52 9 415 14 ' 59 767
99.1 85.2 90.0 81.4 87.5 81.9 86.3
Modified 2 9 1 95 2 13 122
0.9 14.8 10.0 18.6 12.5 18.1 13.7
l'rom- 220 61 10 510 16 7] 889

Tool Use

Formal and informal tools were recovered from five of six sites; only LA 71189
lacked tools. Formal tools are debitage whose shape was significantly altered to produce
a certain shape or edge angle. Flaking patterns are unifacial or bifacial, and artifacts are
classified as early-, middle-, and late-stage tools based on the extent of flaking and edge
condition. Early-stage tools have an irregular outline and widely and variably spaced
scars that often do not extend completely across surfaces. Middle-stage tools have a
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semiregular outline and closely or semiregularly spaced scars that sometimes extend
completely across surfaces. Late-stage tools have a regular outline and closely or
regularly spaced scars that usually extend completely across surfaces. While these
categories may reflect manufacturing stages, this is not always true. For example,
flaking is often confined to margins on late prehistoric projectile points, suggesting the
early or middle stages of the manufacturing process, even though the points are finished
tools. Thus, tools cannot be judged as finished or unfinished on the basis of morphology
alone.

Informal tools are pieces of debitage that were used without modification, or with
modification limited to marginal retouch. Very conservative standards were applied
when defining edge damage as evidence of use. This was necessary because trampling
and erosional movement can cause damage that might be mistaken for cultural use. Only
when scar patterns were consistent along an edge and the edge margin was regular (no
extreme scoops or projections) were artifacts categorized as informal tools.

Informal Tools

Informal tools are listed by general wear patterns for each site in Table 92. The
largest numbers of informal tools were found at LA 2742 and LA 70577, which was not
unexpected because those sites contained the largest chipped stone assemblages. Only
9 pieces of angular debris were used as informal tools, compared to 80 core flakes and
no biface flakes. The only tool flakes exhibiting wear are 5 resharpening flakes from LA
70577 and a hammerstone flake from LA 71190. These artifacts are evidence of formal
rather than informal tool use. Discounting them, 8.2 flakes were used for every piece
of angular debris. This ratio is considerably higher than the overall flake to angular
debris ratio of 3.14, suggesting that flakes were intentionally selected over angular debris
for use as informal tools.

Five basic wear patterns were found: utilization, retouch, battering, rotary, and
rounding. Utilized edges exhibit unidirectional or bidirectional attrition scars that are
less than 2 mm long. Retouched edges exhibit unidirectional or bidirectional scars more
than 2 mm long. Rotary wear occurs on projections and combines edge attrition and
rounding on opposing edges. Battered edges are crushed and abraded from contact with
hard materials. Rounding is an extreme form of abrasion that is sometimes accompanied
by polish.

Unidirectional utilization is the most common wear pattern, occurring on 32
artifacts. Only 9 artifacts were bidirectionally utilized. Marginal retouch is less
common: 6 artifacts were unidirectionally retouched, and 7 were bidirectionally
retouched. Rounding occurs alone on 4 artifacts and in combination with unidirectional
utilization on 12, bidirectional utilization on 4, and unidirectional retouch on 3. Four
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tools were unidirectionally retouched and utilized, 4 were battered, 1 was bidirectionally
retouched and battered, and 1 was bidirectionally retouched and utilized. Rotary wear
occurs on only one piece of debitage.

Table 92. Informal tools by general wear patterns for all sites, frequencies and row
percentages

Debitage Type Wear Pattern LA 2742 | LA 3870 | LA 70576 | LA 70577 LA 71190 Total
utilized 1 0 0 2 0 3
333 0.0 0.0 66.7 0.0
Angular debris retouched 2 0 0 1 0 3
66.7 0.0 0.0 333 0.0
rounded 0 0 0 3 [¢X 3
0.0 0.0 0.0 100.0 0.0°
battering 0 0 0 2 1 3
0.0 0.0 0.0 66.7 333
Tool flakes
rounded 0 0 0 3 0 3
0.0 0.0 0.0 100.0 0.0
battering 2 0 0 0 0 2
100.0 0.0 0.0 0.0 0.0
utilized 11 1 0 25 1 38
29.0 2.6 0.0 65.8 2.6
retouched 6 0 0 11 0 17
35.3 0.0 0.0 64.7 0.0
Core flakes rotary 0 0 0 1 0 1
0.0 0.0 0.0 100.0 0.0
rounded 6 0 1 10 0 17
37.3 0.0 59 58.9 0.0

As noted in the discussion of material type and quality, glassy and fine materials
are best suited for cutting tasks, and coarser materials are better for heavy-duty chopping
or pounding. Table 93 shows material type by artifact morphology for all informal tools.
Most were made from materials that produce sharp edges when fractured, such as cherts
and obsidians. Only two were made from medium-grained materials. This suggests that
most informal tools were used for cutting or scraping.

The distribution of wear patterns by artifact morphology is shown in Table 94.
Though considerably more flakes than angular debris were used as informal tools, there
does not seem to be any great difference in the types of wear that occur on them. Thus,
flakes and angular debris seem to have been suited to the same range of tasks. Only two
types of wear occur on resharpening flakes: battering and rounding. These artifacts
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Table 93. Material type by artifact morphology for informal tools, frequencies and row percentages

Material Type

Site Ne. Artifact Type

Chert Pedernal { Obsidian Polvadera | Basalt | Limestone | Quartzitic | Rhyolite
Chert Obsidian Sandstone
angular debris 1 2 0 0 0 0 0 0
333 66.7 0.0 0.0 0.0 0.0 0.0 0.0
LA 2742

core flake 13 5 0 0 4 3 0 0
52.0 20.0 0.0 0.0 16.0 12.0 0.0 g.0
LA 3570 core flake 1 0 0 0 0 0 0 0
100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LA 70576 | core flake 0 0 0 0 1 0 0 0
0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
angular debris 2 3 0 1 [\ 0 0 0
333 50.0 0.0 16.7 0.0 0.0 0.0 0.0
LA 70577 | core flake 17 17 2 6 4 o 1 0
36.2 36.2 4.3 12.8 8.5 0.0 21 0.0
resharpening 0 0 ¢ 0 5 0 0 0
flake 0.0 0.0 0.0 0.0 | 100.0 0.0 0.0 0.0
LA 71190 { core flake 0 0 0 0 0 0 0 1
0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0




Table 94. Wear patterns on informal tools by artifact morphology, frequencies and
row percentages

Informal Tool Types
Wear Pattern
Angular debris | Core flake | Resharpening | Totals
flake

Unidirectional utilization 3 29 0 32
9.1 90.6 0.0 36.0
Bidirectional utilization 0 9 0 9
0.0 100.0 0.0 10.1
Unidirectional retouch 0 7 0 7
0.0 100.0 0.0 7.9
Bidirectional rctouch { 6 0 7
14.3 75.0 0.0 7.9
Rounding 0 1 3 4
0.0 25.0 75.0 4.5
Unidirectional utilization 1 11 0 12
and rounding 8.3 91.7 0.0 13.5
Bidirectional utilization 1 3 0 4
and rounding 250 75.0 0.0 4.5
Unidirectional retouch 1 2 0 3
and rounding 33.3 66.7 0.0 34
Rotary 0 1 0 1
0.0 100.0 0.0 0.0
Battering 0 2 2 4
0.0 50.0 50.0 5.6
Unidirectional retouch 2 2 0 4
and utilization 50.0 50.0 0.0 4.5
Bidirectional retouch and 0 1 0 1
battering 0.0 100.0 0.0 1.1
Bidirectional retouch and 0 1 0 1
utilization 0.0 100.0 0.0 1.1
Totals/ 9 75 5 89

Percent 10.1 83.2 5.6
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Table 95. Wear patterns grouped by edge angles, frequencies and row percentages

Edge Angle
Wear Pattern
1-40 degrees 41-100 degrees Totals

Unidirectional utilization 12 21 a3
36.4 63.6 39.3
Bidirectional utilization L1 4 9
55.6 44 .4 10.7
Unidirectional retouch 1 6 7
14.3 85.7 8.3
Bidirectional retouch 1 5 6
16.7 83.3 7.1
Rounding 0 1 1
0.0 100.0 1.2
Unidirectional utilization 2 10 12
and rounding 16.7 833 14.3
Bidirectional utilization and 1 3 4
rounding 25.0 75.0 4.8
Unidirectional retouch and 0 3 3
rounding 0.0 100.0 3.6
Battering 0 2 2
0.0 100.0 2.4
Rotary 0 1 1
0.0 100.0 1.2
Unidirectional retouch and 0 4 4
utilization 0.0 100.0 4.8
Bidirectional retouch and 0 1 1
battering 0.0 100.0 1.2
Bidirectional retouch and 1 0 1
utilization 100.0 0.0 1.2
Totals 23 61 84

27.7 72.3

323




comprise 75 percent of the rounded and 50 percent of the battered edges, figures that are
high enough to suggest that most activities producing these wear patterns used formal
tools. No biface flakes were utilized or retouched, suggesting that bifaces were not used
as cores to provide flakes for use as informal tools.

The types of scars occurring along a utilized edge can vary with the way a tool
was used and the material it was used on. Experiments by Vaughan (1985:20) showed
that use in a longitudinal direction (cutting) caused mostly bidirectional edge scarring (65
percent), though a significant number of specimens were scarred on only one surface (17
percent). Transverse use (scraping or whittling) produced bidirectional scarring in 46
percent of his experiments, and unidirectional scarring in 54 percent. Thus, it is difficult
to assign a specific function to any of these patterns. Similarly, rounding occurred when
flakes were used in both longitudinal and transverse directions (Vaughan 1985:26).
While retouch may represent an attempt to resharpen an edge dulled by use, this is
unlikely in most cases. It is likely that most informal tools were discarded when they
became dull, and a new flake was selected as a replacement. Striking a new flake from
a core requires less effort than retouching a dulled edge. Most of what were identified
as marginal retouch scars are probably long scars resulting from use.

Material hardness, both that of the object being processed and the tool, can also
be important factors in scarring. Vaughan’s (1985:22) experiments showed that
consistent scarring along the utilized portion of an edge was almost always the result of
contact with a hard material. However, nearly half of the edges used on hard materials
and 80 percent of those used on medium-hard materials (such as fresh or soaked wood
or soaked antler) were not consistently scarred. These conclusions are similar to those
reached by Schutt (1980). In her experiments, consistent edge scarring also occurred
only when hard materials were contacted. Scarring will also vary with the type of
material being used as a tool. Fragile materials like obsidian scar more easily than tough
materials like chert and basalt. Further, scars are easier to define on glassy and fine-
grained materials than on medium- or coarse-grained materials.

Though numerous wear patterns were identified, it is difficult to assign most to
specific functions. The only exception to this is rotary wear, which is evidence that the
tool was used for drilling. The presence of obvious signs of wear suggests that the other
tools were used to cut and scrape hard or medium-hard materials such as wood, bone,
or antler. As the suitability of edges for certain tasks is partly determined by their
sharpness, wear patterns are grouped by edge angles in Table 95. Most edges used in
Schutt’s (1980) experiments that measured over 40 degrees were found to be poorly
suited for cutting. Thus, we assume that edge angles smaller than 40 degrees were best
for longitudinal use (cutting), while those larger than 40 degrees were better for
transverse use (scraping). Most informal tools have edge angles greater than 40 degrees.
Only a quarter of the assemblage has edges measuring less than 40 degrees. Some wear
patterns occurred only on the steeper edges, including rounding, unidirectional retouch
and rounding, unidirectional retouch and utilization, battering, bidirectional retouch and
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utilization, and bidirectional retouch and battering. The last three categories suggest use
against hard materials, perhaps a stone anvil.

Using the experimental criteria cited above, it is likely that most of the informal
tools were used to scrape or cut relatively hard materials. Unfortunately, since
processing of soft materials rarely creates visible scarring and even use on medium hard
and hard materials will not always result in consistent scarring, it is likely that only a
small portion of the informal tool assemblage was identified by this analysis. Thus,
while we can conclude that informal tool use occurred at most of our sites, it is
impossible to determine how many pieces of debitage were actually used as tools.

The highest percentages of informal tools per debitage assemblage were at LA
2742 (6.1 percent) and LA 70577 (4.1 percent), both residential sites. While a pithouse
was once present at LA 3570, the remaining artifact scatter contained only one informal
tool (0.6 percent of the debitage assemblage), suggesting that the collected portion of this
site represents reduction debris rather than a processing area. While only one informal
tool was found at LA 70576, it comprised 2.4 percent of the assemblage. No informal
tools were identified at LA 71189, and only two (1.0 percent) were found at LA 71190.

Formal Tools

Formal tools were rare, as shown by Table 96. Overall, they comprise only 2.4
percent of the total assemblage, ranging from none at LA 71189 to 4.7 percent at LA
70576. Bifaces are the most common category, comprising 87.3 percent of the tool
assemblage. Cobble tools and unifaces are rare. The former occurred at only two sites,
while the latter were found at three.

Table 97 shows tool morphology at each site. One cobble tool is bidirectionally
flaked, and the other is unidirectionally flaked, forming sharp edges on both. Two
unifaces could not be assigned to a morphological stage. Of the three remaining
unifaces, two are early-stage, and one is late-stage. The bifaces are rather evenly split
between the three morphological stages. The largest number, 18 (38.3 percent), are late-
stage, while 16 (34.0 percent) are early-stage, and 13 (27.7 percent) are middle-stage.
Most of the bifaces are from two sites: LA 2742 (7) and LA 70577 (29). In both cases,
early- and middle-stage bifaces outnumber late-stage bifaces by wide margins, suggesting
that manufacture occurred at both sites. Late-stage bifaces were in the majority at LA
3570, which suggests that they were used rather than manufactured in the investigated
part of that site. Though middle-stage bifaces dominated at LA 71190, the lack of early-
stage bifaces suggests that, like LA 3570, they were used rather than manufactured there.

Information on tool breakage patterns was collected during analysis. Nine formal
tools were recovered from LA 2742: seven bifaces, one uniface, and one cobble tool.
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Table 96. Site assemblage summaries, frequencies and row percentages

Site Debitage | Cores 