RMP

Date approved:

If Draft -- Expected Completion Date:
Copy of Draft in Colorado Plateau System Support Office:
__Yes ___ No

Project Statement Software data Submitted for FY_7/9

Actual Date of Update: —-J ~ / (»

Park RMP Contact: Telephone No.

NOTES:



esource Management Plan

Chaco Culture National Historical Park

April 1995

~Approved by: Date:

Superintendent, Chaco Culture NHP




PAGE

TABLE OF coNTENTs.................-..C0.-.-........0.0.....-1

AREA MAPS...:¢ccccoocccccccss oo 0.0 0 00 e » e wyelialun| sie e s e iiel sie 10 ie Bl 0l ol aie0i e DS
INTRODUCTION........ o 50 0 miaiaeie. o e s N 06 e e 80 e e e e e o 80 6 e e e s es s o0 3
Functions of the Resource Management Plan............. 4
TG I B IRELOR S i s i s o a6 0 0t ok 0 b 18 s i AT 0 e st e 0 D
Management ObjectivesS.....vteeeeeeeeeososcssssccccanns .6
Present Resource Status......... e 7/
PRESENT CULTURAL RESOURCE STATUS...:cccccoecccccoccscscs eaiiolatenst i)
Cultural Resource Baseline Data.....ccceeeeeeens SPPICIERE | )
Current Condition....... 0, R e K 8 e R PN ;-
Preservation.......c.... i L 0 o A o 12
Table 1: Structures Maintained by Cultural
Resource Preservation Program........... s i o b AT S i3
Table 2: Status of Interpretive and/or
Excavated Sites.......... A A U R e B R i e vomweld
COLEMGERRNE, &0 wicainmm b aln sinie aa, sbaiain s fmamm b o et s 58 PRI |
Research/Resource Management.....cceeeeeeeeeees ..aiie, 015 fetielie 8, 130N
External Threatsl.....sevdsnasssncnsei el eleleholaliotie’ s E AP BRI |7 4
SUMMAYY..oce.. e T TR B R A e e 0 B8 e e i %
summary Checklists and ChartS....cccsccesoosconsnosessclB
PRESENT NATURAL RESOURCE STATUS....:cccccscscccscscccas ciisiieie 0 2D
Natural Resource Baseline Information....... R Py S .25
Natural REMONECEB . .. crsscrsnosesspssanioscesannssossaes <
current Condition...ccceccececccesccsccccans P P R 26
External. TRYatSi ..oc o tiniiion s aieioeoess sainisoinssensessssesss 27
MORICOTING o 0005 0 o 0niaisin os 5o /s o oo b e s s ssosvessvessosssssdT

1



Summary Table of Baseline Information.........ccceee...28

CULTURAL RESOURCE MANAGEMENT PROGRAM. ...:ccccceeccccccccscss 29
Cultural Resource Program Overview and Needs.......... .29
General Overview and NeedS....ceceeeeeccecces atnemenenedD
Preservation............ TR TR R ST E T NPT SRSy .29
Collectiond...c.csssssis 0 1 0 A 8 T e 6 s . A T s 31
Research/Resource Management......ccecceeeceeees SO0 0 O 32

NATURAL RESOURCE MANAGEMENT PROGRAM. ...¢ccccceceecccccococecessld

Overview of Current Natural Resource Management

Program and Needs..... R S S P «..34
SUMMAT YV o oie oo n 0 nin 0msin oo arare s e ois aleceiors . eiss o s srets R RIS W 41
APPENDIX Al.....cccccecees T O PN P cecesodl
APPENDIX Bl......... s e ie s ane e el e, 00 m, e 5, e Bieler e Sie e o uie 0re v s 0 mLe wiale . 44
APPENDIX Cl.....ccc0000 sio 0 biieh o iena 0 ie e RS s O S e S P S T AR B 438
REFERENCES..... sierheren e isiie alis o ol Siisreriel sistioliele lol uile e stu iels kel onel sliar ol siieltniiai e e ie e e e 457

PROJECT STATEMENTS

List in Priority Order......cceocevececonncnss N 91
List in Numbered Order.............. R P P PP P (- 95
Porsoniel TADle. ..vciviorbaosnssionsinnsse oliels tel sleetoto eRer o oNel O/
Individual Project Statements........ccceeeeeeenn. S

[N}



Blanco Trading Post [

o \

. S

SR

Kin Klizhin[e < NATIONAL

——
L. b L _PARK AN

e

rr= -

S i :
’|‘| Kin Bineola | L O
o ! \l Pueblo PintadoE}\

L
/.

" Seven Lakes

J
|

L] Kin Ya’a

Crownpoint O
To Milan

CHACO CULTURE NATIONAL HISTORICAL PARK
AND DETACHED UNITS

2A




19008 — OLE

(osa-901a &)
aalx 348 sAnyY

SAIMANASNAY AavANN0d 036!
MAVd TVOIRIOLSIH TVNOILVYN ANLTND ODVHO

ODIXIW M3IN

5 o MPA M NLI.
azaay sanvi N\ oavinid oTEIA A1t b | e
9L 2| Z
An3o3An - 7/ ™NCLlL i A OU2AON PSP D
Mo 3| Mord 1 R o 2 =
UL Py vl 2 | ¢ | n % o2 | os X
Boad NOZL @ TR
BT T - N
& i AN
o W ANE
g / 2: ) 07 SEINIA 7N 1
RIET 07 RVt Rve Eoauig Wit :
NN bl “faln
NN
SN | / oy
7140151 // / V N
“TVNOLLYH ﬁ |
AN A IHNIIND Gt e
muq}zz* / : C T T I ]
x _ N ¢ VA4 ] 0
Ww. N
& gy 7///// \//:\
8 O emuqum N
o _ i N
T @Tﬁ U uomeEy
O E AN O7vH?
| N MOIA | M MR | Mmzra
A L. e

2B



‘uokue) odBY) UT SIITS ISNOY-JJeEWS pue Isnoyjeaid juejzzoduy °g°] 2an3Td

Introduction 3

saw 2 | o]

®
1297562
| ® 05629 rsée;

uiziely u
°

- UoouIy

2C

a9 yinos

voAun)
p11gbUIyI0H.

huog 0199nd Apunwwo)
0kosy |ap ojgen 119M O111Pod

Wex 0iléud
jun snjpL -

uiny opIsiiiH

ojly o|qend @ ¢

O}|y MeN

W
"~ 0SI81) Ui}

e

L] 3
ous 020d voAuo) $ 41D

ysop opoADIS3

i




INTRODUCTION

Chaco Culture National Historical Park is in the San Juan Basin
of northwestern New Mexico. The park was originally designated
as a national monument in 1907 to preserve "extensive prehistoric
communal or pueblo ruins ... of extraordinary interest because of
their number and their great size and because of the innumerable
and valuable relics of a prehistoric people which they contain."

As research and discoveries identified the extent of the
prehistoric Chacoan system beyond the monument’s borders, the
need to protect these areas became evident. 1In 1980, Congress
passed a bill which enlarged the monument boundaries and renamed
the monument Chaco Culture National Historical Park. The primary
purpose of the bill was to provide for preservation, protection,
research, and interpretation of the Chacoan System. 1In 1987 the
park was inscribed on the UNESCO World Heritage List, which
recognizes the signficance of the resources on a world-wide
basis.

Chaco is of national and international significance because it
contains approximately 4000 outstanding prehistoric and historic
archeological sites representative of Paleo-Indian, Archaic,
Pueblo and Navajo occupations. Ranging in age from about B.C.
8000 to A.D. 1275, the prehistoric sites contain architecture and
other cultural material which illustrates the evolution and
interrelationships of indigenous cultures through time.

Puebloan period sites, for which the park is internationally
noted, vary in size from small lithic scatters, camp sites, and
one-room pithouses to complex pueblos containing hundreds of
rooms, dozens of kivas, surrounded by earthen mounds. Other
features which compose the prehistoric cultural landscape include
constructed road segments with carved stairways and masonry
ramps, water control and distribution systems, a vast
concentration of petroglyphs and pictographs associated with the
habitation of the canyon, and calendrical markings documenting
solar, lunar, and stellar events.

The core area of Chaco Canyon may have served as an
administrative/economic center with ritual importance which
integrated people occupying an extensive region of the Four
Corners during the tenth and eleventh centuries. Many of the
modern Pueblos and the Navajo Nation recognize strong historical
and traditional connections with the cultural and natural
resources in the park.

Navajo occupation in Chaco is reflected by seasonal camps,
permanent habitations, plant and mineral gathering areas, and
sites of ritual/sacred importance. These sites reflect the early
occupation of the area around the time of the Pueblo Revolt, the
introduction of domestic livestock production, and the perlod
during the establishment of the park when families were removed
from within the boundaries. There is a rich assortment of
pictographs and petroglyphs depicting religious, ceremonial, and
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domestic Navajo‘lifeways. Earlier occupation of the region is
indicated in traditional Navajo oral history which describes
their co-existence with pueblo people in the canyon.

The prominent Euro-American occupation of the canyon is the
Richard Wetherill homestead and trading post, dating from the mid
1890s to 1910. The foundations of most of the habitations and
succession of trading posts are present, as well as remains of a
water control system and road network. Other Euro-American sites
include Hispanic sheep camps, U.S. military expedition camps,
institutional archaeological investigations, and rock art
attributed to all of these tenants.

Although Chaco Culture NHP was primarily established to protect
its unique cultural resources, the NPS has an equal
responsibility to manage and protect the park’s natural
resources. Chaco is the only sizeable area (34,000 acres)
managed by the National Park Service within the San Juan Basin,
and as such, represents a valuable opportunity to preserve the
biodiversity of the region.

Culturally affiliated tribes are beginning to actively
participate in the management of these resources. These groups
recommend a traditional approach to resource management that does
not separate natural and cultural elements but manages them as an
integrated system. This recommendation will become a guiding
principle within applicable law, regulation and NPS policy
(General Management Plan, 1985).

FUNCTIONS OF THE RESOURCE MANAGEMENT PLAN

This Resource Management Plan (RMP) outlines the strategy to meet
the stated management objectives. Additional functions of the
RMP are:

- to summarize the resource values and purposes for which
the park was established, and to summarize other resources
for which the park is legally responsible.

- to analyze the significance of resource management needs
and problems and rank them by importance.

- to propose specific actions, including funding and
personal services required for dealing with the most
important and urgent needs and problens.

- to present a multi-year program to achieve measurable
progress in accomplishing the proposed actions.

- to record accomplishments and measure the effectiveness of
actions through annual reviews.

- to provide a forum for an interdisciplinary approach to
the park’s resource management issues.
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- to provide the basis for subsequent action plans.

Legislation

Chaco Canyon National Monument was established by Presidential
Proclamation No. 740 of March 11, 1907, (35 Stat. 2119). The
Proclamation states "...the extensive prehistoric communal or
public ruins...are of extraordinary interest because of their
number and their great size and because of the innumerable and
valuable relics of a prehistoric people which they contain, and
it appears that the public good would be promoted by preserving
these prehistoric remains as a National Monument with as much
land as may be necessary for the proper protection thereof."

The initial acreage of the monument was 20,629.40 acres, however,
880 additional acres became part of the monument by Presidential
Proclamation No. 1826 of January 10, 1928, (45 Stat. 2937).

Public Law 96-550, December 19, 1980, expanded the boundaries of
the park by 13,000 acres, changed the name of the monument to
Chaco Culture National Historical Park, and created a Chaco
Protection Site System. Currently, the park consists of
approximately 33,974 acres.

The Chaco Protection Site System is presently composed of 39
discontiguous archaeological units under the jurisdiction of the
Navajo Nation, private ownership, and Bureau of Land Management.
An amendment to PL96-550 submitted to Congress will add several
units under the jurisdiction of the State of New Mexico, U.S.
Forest Service, and San Juan County. The Chaco Protection Site
System units are managed by the Interagency Management Group.

Because of its national and international significance, Chaco
Culture NHP is listed on the National Register of Historic Places
and was added to the World Heritage List in 1987. In accordance
with the National Park Service Management Policies (1988), all
National Register properties are classified as historic zones and
will be managed in compliance with standards which stipulate that
"physical development...shall be the minimum needed for
preservation and interpretation of cultural values" and that
"activities in historic zones generally shall be limited to
sightseeing and the study of cultural features." In addition,
all actions must comply with Section 110 and 106 of the National
Historic Preservation Act of 1966, the latter is implemented by
36 CFR 800 and 53 FR 4728 respectively. These designations carry
with them the responsibilities of managing the resources to
national and international preservation standards.

The management of Chaco Culture NHP is also guided by various
Acts of Congress, regulations, contracts and agreements as
referenced in appendix A.
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Management Objectives

Management objectives are derived from such documents as the
enabling legislation, executive orders, and general environmental
and cultural legislation. Following is a summary of current
resource-related management objectives outlined in the park’s
General Management Plan (GMP, 1985), and subsequent management
documents and policies:

--acquire surface jurisdiction for remaining land (state and
tribal allotments) within expanded boundaries, and fence all new
boundaries.

--preserve and protect the park resources in accordance with the
1972 UNESCO "Convention Concerning the Protection of the World
Cultural and Natural Heritage" which has identified Chaco Culture
NHP as containing exceptional and universal cultural values.

--develop and maintain an active consultation program with park-
associated Pueblo and Navajo governments in compliance with
NAGPRA and for the purposes of 1nform1ng these groups about
resource management and research issues and seeking their input
and recommendations on resource actions.

--participate in the Interagency Management Group (IMG
established in PL96-550), an organization of federal agencies,
local governments, and Navajo Nation to coordinate the
protection, preservation, and interpretation of Chaco resources.

--minimize external threats to Chaco (air and water quality,
ambient noise, night sky, ground disturbance of related cultural
landscapes, viewsheds, etc.) by working with other management
agencies and private entities to limit/mitigate adverse effects
resulting from development activities on their lands.

--backfill portions of excavated and exposed ruins in accordance
with an approved backfilling plan. Implement appropriate
preservation treatment, partlcularly on the exposed interpretive
portions of the structures, in order to prevent further
deterioration and loss of original fabric.

--assure that all new information and syntheses of data are
incorporated into visitor interpretation programs where
appropriate, and into visitor use management planning.

--access and catalog into the ANCS database all objects housed in
the Chaco Collection in order to account for, conserve, and make
these objects and archives available for research.

--maintain a repository for the curation, study, and exhibition
of the Chaco Collection in collaboration with the Maxwell Museum
of Anthropology at the University of New Mexico.

--monitor/mitigate the impacts of visitor activities and restore
natural qualities to such impacted sites within the park.
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--prevent adverse impacts to the outstanding night sky resources,
by assuring all park development adheres to a night sky
preservation policy.

--continue acquisition of baseline resource data necessary to
manage, preserve, and protect natural and cultural resources.

--implement a long-term monitoring program for park resources.

--provide resource information to appropriate park divisions to
facilitate management and protection of these resources.

--encourage research and data-gathering activities as directed by
Congress "to further ... knowledge of the Chaco culture" (PL 96-
550) . The research program should follow specific guidelines and
emphasize nondestructive methods directed toward improving
resource knowledge, understanding, interpretation, preservation
and protection.

--implement erosion control program based on proposed
recommendations from NPS Water Resources Division for the purpose
of protecting threatened resources.

--prevent development in the primary visitor-use areas (no
additional roads, no expansion or addition of parking areas, and
no further support facilities) that would adversely impact the
historic landscape and setting.

--implement the existing general development plan to reroute the
main park road to the Gallo Wash Entrance, and subsequently close
the existing north entrance. The current access pattern is
causing damage to the standing architecture at Casa Chiquita and
Kin Kletso.

--continue to monitor underground water quantity and quality to
provide baseline information for assessing potential changes in
the hydrological regime that could result from nearby
development.

--implement a long-term prescribed fire management program. The
program will follow the Fire Management Plan that emphasizes use
of fire to remove alien species, assist in the rejuvenation of
indigenous species and remove potential wildland fire hazards.

PRESENT RESOURCE STATUS

Site Description

Chaco Culture NHP is located in the San Juan Basin, a generally
semiarid region of mesas, canyons, plains and badlands.

The surface ownership surrounding the park is primarily Navajo
Nation trust, fee, and alloted land. Other surface owners
include the Bureau of Land Management, the State of New Mexico,
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and private individuals. The park is also near the western
pueblos of Acoma, Laguna, Hopi, Santa Ana, Zia, and Zuni.

Chaco Canyon bisects the main park unit from the southeast to the
northwest. The canyon, drained by the ephemeral Chaco Wash,
averages a half-mile wide and 350 to 400 feet deep. The
grassland/shrubland-covered alluvial bottom of the canyon is
bounded by cliffs and slickrock benches to the north and south.
The cliffs rise to gently sloping mesa tops covered by shallow
soils, scattered shrubs, and occasional pinion and juniper.
Several extensive rincons cut into the mesas on the south side of
the canyon. Fajada and Gallo Washes are the primary tributaries
that drain the eastern portion of the park. Mockingbird and
Cly’s canyons are tributaries in the central and western sections
of Chaco.

Elevations range from 6000 feet in the western portion of the
park to 6800 feet on Chacra Mesa, which places Chaco within the
Upper Sonoran life-zone with its associated flora and fauna.

In addition to the main park unit, the park also manages three
detached units at Pueblo Pintado, Kin Ya’a, and Kin Bineola. The
three detached units occur on open lands along broad washes.
(Land Protection Plan, 1985)

Land Status

In December 1980, Congress passed Title V of PL 96-550 which
enlarged Chaco by 13,000 acres to preserve, protect, research,
and interpret the archaeological remains of the numerous
prehistoric and historic people who have occupied Chaco. A land
exchange completed in December of 1991 between the Bureau of Land
Management and the Navajo Tribe gave title to over 8,700 of those
acres to the National Park Service. Other exchanges have also
been completed, leaving approximately 2,890 acres to be acquired
by the NPS.

Management Zones

The park’s General Management Plan (GMP) established management
zones to define appropriate land uses within certain areas of the
park. The GMP designated the following zones:

Historic Zone: (Entire park) 33,974 Acres
Preservation Subzone: 20,079 Acres
Park Development Subzone: 217 Acres
Special Grazing Use Subzone: 13,523 Acres
Special Mineral and Grazing Use Subzone: 155 Acres

a. Historic Zone - The entire park is designated as a historic

zone, with the primary purpose of protecting and
interpreting cultural resources.

b. Park Preservation Subzone - This subzone includes the lands
within the former monument boundary and Mockingbird Canyon.
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As with the Historic Zone, the primary purpose is to
preserve, protect and interpret cultural resources in their
natural settings. Development in this subzone is limited to
trails, signs, and approved structures necessary for
protecting cultural features.

Park Development Subzone - The area of the park where
development to provide facilities and services necessary for
visitor use and park management. Development may include
roads, parking areas, visitor center, restrooms, campsites,
offices, staff housing, etc... Natural and cultural
resources will be preserved and protected to the degree
practicable; however, some adverse effects may occur
because use and development will be concentrated in this
subzone.

Special Grazing Use Subzone - Management of this special
use subzone has changed since the writing of the GMP. Most

of the lands within the special grazing use subzone have
been acquired by the National Park Service through the land
exchange of December 19, 1991. These lands are now managed
as de facto Park Preservation Subzone lands, although
grazing will continue to occur until the new boundaries are
fenced. Approximately 17.5 miles of fence is required to
fence the contiguous boundary of Chaco Culture NHP. An
additional 12 miles of fence is required for the three
detached units (Kin Bineola, Pueblo Pintado, and Kin Ya’a).

Special Mineral and Grazing Use Subzone - A small special
use subzone was designated on the northern half of the Kin

Ya’a detached unit (155 Acres). The strategy in this zone
will be to preserve and protect cultural resources while
allowing traditional uses and controlled mineral exploration
and extraction to continue where nonfederal rights exist.

At the present time all mineral exploration in this area has
stopped. Leaching plant operations were removed in 1987 and
the well holes filled with concrete. No mineral resources
were extracted from this area.
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PRESENT CULTURAL RESOURCE STATUS
Cultural Resource Baseline Data
General Information:

Because of the complexity of the cultural resources at Chaco,
descriptions of the management of these resources are more easily
discussed by dividing them into three major categories: 1)
preservation, 2) collections, and 3) research/resource management
(which encompasses compliance and other CRM activities). All
three categories are integral and interrelated, as in the example
of the archives, which are managed as part of the collection and
contain the essential records of the preservation and
archaeological research programs. However, in order to simply
and clearly reference the major features of the program, the
three categories are separated.

There probably has been more archaeological research conducted in
Chaco and on the subject of Chaco than in and on any other
prehistoric district in North America (perhaps in the entire New
World). This research has taken the forms of field work,
archival search, artifact analysis, theoretical study, etc., and
while some of this work has been published, a great deal has not.
There are several consequences of a volume of work this size.
There are numerous and often conflicting interpretations of the
data and a vast and complicated data set to manage. The large
volume of work also provides an attraction to researchers, which
assures continued growth and refinement of our knowledge of the
resources.

Placement of Chaco on the World Heritage List has enabled the
park to expand research into the fields of historic fabric
preservation and other conservation treatment. Perhaps most
importantly, the park has begun to work collaboratively with
other institutions and governments who manage, research, and
preserve similar World Heritage sites throughout the world.

Preservation:

Approximately 60 of the 4,000 archaeological sites in the park
are listed in the active preservation program at the park (Table
1). This list does not include any of the sites in the expanded
park boundaries because only recently did the park begin to
acquire surface jurisdiction. The 60 sites include all
interpreted sites, all excavated sites, and approximately 25% of
the total number of sites with significant standing architecture
(within the old boundaries).

Of the 60 sites in the preservation program, 37 are open for
visitation as part of the interpretive tours in the park. The
remainder are in the backcountry and are only visited with
special use permits or by researchers. With the exception of the
backcountry sites, most of the structures have received a
notorious variety of preservation treatments. These treatments
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range from repair/reconstruction of large sections of fallen
walls and extensive stone replacement on one end of the scale, to
minor mortar repointing, capping, or basic graphic documentation
on the other end of the scale.

An extensive collection containing all extant documentation of
preservation treatment activity is maintained in the Chaco
Collection archives. These archives contain photographic and
written records, generally in the form of "before/after"
descriptions and photographs. The records are assembled into
yearly preservation reports that begin in the 1938 and continue
to present. Eventually these will be incorporated into an
automated database being developed by the Navajo Nation Chaco
Protection Program, in conjunction with the park.

All of the +/- 4,000 sites in the park are entered into a
backcountry monitoring program. This is an automated database
used primarily by the protection division at the park to monitor
the condition of all sites in the park. Erosion, visitor use,
vandalism, and other condition attributes are monitored on a
prescribed cycle in order to identify and evaluate changes and
impacts to the resources. This database is being transferred
into the park GIS program to be integrated with other management
and preservation data.

Collections:

The Chaco Collection currently consists of over 2 million
artifacts including the entire spectrum of archaeological
materials. The collection contains associated documentation
including archives, photographs and negatives, maps, published
and unpublished manuscripts, and field notes. The majority of
the collection is housed in the Maxwell Museum of Anthropology
where the park curator and staff conduct most of the cataloging
and daily collection management. The small portion of the
collection which has limited research value (because of
inadequate or nonexistent provenience data) is housed at the
park.

The Chaco Collection archives is one of the most valuable
segments of the collection, containing original documentation
associated with excavations, analyses, research, preservation,
administrative history, and other aspects of park resources and
operations. The archives are cross-referenced and indexed but
not automated. The majority of the archives are housed at the
Center for Southwest Research at Zimmerman Library (UNM), where
one of the curatorial staff maintains office and work space.

Research/Resource Management:
In 1971-1972, an archaeological inventory survey was
conducted on all lands within the monument boundary. 1In 1983-

1984, an archaeological inventory survey was conducted on all
lands within the expanded boundaries of the park. These two
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inventories are considered a 100% survey of known archaeological
resources.

The surveys generated a file of data on each identified site;
these files constitute the core of the archaeological database.
The data are entered into the New Mexico Cultural Resource
Information System (NMCRIS) which is an integrated computer
information system housed at the Laboratory of Anthropology in
Santa Fe. Additionally, these data are currently being converted
into an automated geographic information system (GIS) housed at
the park, which will allow this database to be more easily used
and updated.

The park is conducting several.major research efforts that are
directly related to the backfilling program. A project to
inventory, document, sample, and analyze all extant architectural
wood has been in progress for the past eight years. All such
wood has been documented and entered into an automated database.
Ninety percent of the wood has been sampled and analyzed, and
this information is also contained in the database.

A second research effort involves the architectural documentation
of the buildings that are being backfilled. This evolving
program began as a combination of photographic and written
documentation. As more accurate and useful photographic
techniques and equipment are developed, these will become the
major tools of the documentation. All of the architectural
information collected as part of the park research will be merged
with the Navajo Nation’s Chaco Protection Program’s documentation
into a database shared by both organizations.

Current Condition
Preservation:

Preservation treatment is concentrated on those sites which are
included in the preservation program (Table 1), although the
condition monitoring documentation carried out in the backcountry
monitoring program is considered an active and effective
treatment as well. The sites that have been completely
backfilled (Table 2) are in stable condition. The sites or
portions of the sites that have been partially backfilled are in
fair to good condition. The sites or portions of sites that are
completely exposed are in fair to extremely poor condition. This
latter group of sites are the ones included in the backfilling
project.



Table 1 -- Structures Maintained by Cultural Resource Preservation Program

———

cructure: Site #: Structure: Site #:
Bc 50, Tseh So 29SJ 394 Gallo Cliff Structure,
Bc 51 29SJ 395 Bc 378 29SJ 530
Bc 53, Robert’s Site 29SJ 396 Gallo Hogans & Oven 29SJ 531
Bc 57 29SJ 397 Hogans W. of Casa Chiqg. 29SJ 135
Bc 58 29SJ 398 Hungo Pavi 29SJ 1918
Bc 59, Mathiew’s Dig 29SJ 399 Kin Bineola 29SJ 1580
Bc 122, W. of S. Gap 29SJ 834 Kin Klizhin 29SJ 1413
Bc 126, S. Gap F1ld Sch 29SJ 838 Kin Kletso 29SJ 393
Casa Chiquita 29SJ 1167 Kin Nahasbas 29SJ 392
Casa Rinconada 29SJ 386 Kin Ya’a 29MC 108
Casa Sombreada, Bc 52 29SJ 400 Leyit Kin 29S8J 750
Chetro Ketl 29SJ 1928 Lizard House 29SJ 1912
Chetro Ketl Ramp 298J 1925 Marcia’s Rincon, Road 29S8J 626
Talus Rm Behind CK 29SJ 1927 Marcia’s Rincon, Boulder 29SJ 635
Cliff Structure New Alto 29SJ 388
W. of Wijiji 29SJ 238 Penasco Blanco 29SJ 387
Cliff Structure Poco Site 29SJ 1010
between CK & HP 29SJ 266 Pueblo Alto 29SJ 389
Cliff Structure Pueblo del Arroyo 29SJ 1947
along Wijiji Trail 29SJ 544 Pueblo Bonito 29SJ 387
Cliff Structure Pueblo Pintado 29MC 166
“™ along Wijiji Trail 29SJ 546 Rabbit Ruin 2983 390
Liff Structure Shabikeschee 29SJ 1659
along Wijiji Trail 29SJ 554 Solstice Marker, Fajada 29SJ 2387
Cliff Structure Talus Unit 29SJ 1930
W. of Wijiji 29SJ 572 Three C Site 29SJ 625
Cly’s Canyon Cliff Site 29SJ 1722 Tsin Kletzin 29SJ 395
Corn Mother Site 29SJ 1922 Una Vida 29SJ 391
Doll House Site, Hogans 29SJ 1614 Voll’s Site 29SJ 827
Fajada Cliff Strctr, W. 29SJ 296 Wello’s Cabin, LC Ranch 29SJ 609
Fajada Cliff Strctr, E. 29SJ 297 West Mesa Shrine 29SJ 1088
Gallo Campground, Wijiji 298J 577
Bc 288 & 347 29S8J 540 Zorro Bradley’s Site 29SJ 589



Table 2 -- Status of

Unexcavated
Interpreted

Casa Chiquita
Hungo Pavi

Kin Bineola
Kin Klizhin
Kin Ya’a

New Alto
Penasco Blanco
Pueblo Pintado
Rabbit Ruin
Tsin Kletzin
Wijiji

> HH > % +
| T [

Interpretive and/or Excavated Sites

+#
+#
+#
+#
+#

+#
+*

Excavated
Interpreted

Bc
Bc
Bc
Bc 58

Bc 59

Casa Rinconada
Chetro Ketl
Gallo Cmpgrnd
Kin Kletso
Pueblo Alto

P. del Arroyo
Pueblo Bonito
Talus Unit

Una Vida

50
51
57

Partially backfilled prior to 1980
Partially backfilled since 1980
Completely backfilled since 1980
Partial backfilling proposed in current program

% > > >

(2 sites)
(6 sites)

Excavated
Not
Interpreted

Bc 53

Casa Sombreada
Corn Mother
Kin Nahasbas
Leyit Kin
Lizard House
Poco Site
Shabikeschee
Voll’s Site
Zorro Bradley'’s
29SJ 838

29SJ 1927

(7 sites)

(8 sites, plus drainage repair in 1 site)

Mortar test sites established prior to 1980



The backfilling project is in its 5th year and will continue at least 10
more years at present funding levels. The target sites comprise roughly
—400,000 square feet of exposed masonry. They have deteriorated to their
plorable condition because funding and support for routine preventative
aintenance has been inadequate or non-existent for the past 10 to 15
years.

By deferring the needed routine maintenance, the scale of these erosion and
deterioration problems has escalated beyond the acceptable preservation
technologies available to the park. The only option is to continue partial
backfilling. However, partial backfilling will only decrease the erosion,
not eliminate it. The remaining 200,000 square feet of masonry will still
require preventative maintenance, funded at adequate levels and performed
on required cycles.

The remainder of the sites not included in the preservation treatment
program, within the fenced portion of the park, are in stable condition.
Most of the sites within the expanded boundaries are unstable because of
the surface impacts of cattle and horse grazing, particularly those with
standing architecture. As surface ownership is acquired by NPS, some of
these sites will be included in the preservation program for fabric
treatment. Fencing of the expanded boundaries will effectively protect the
remainder of the sites.

As part of the preservation and documentation program, the park has entered
into a collaborative testing program with the Getty Conservation Institute.
These experiments involve design and testing of geotextiles and geodrains
under existing conditions in order to develop systems for protecting

“ragile architecture and correct drainage problems. These tests articulate

-th the backfilling program and the results are being applied to other NPS

areas as well as other World Heritage Sites suffering similar erosion
problems.

Collections:

While the collection is actively used by researchers, scholars and NPS
staff, the insufficient storage and work space severely limits this use.
Presently all of the materials are accounted for at the accession level.
Although approximately 98% of the accessions are completely cataloged into
ANCS, the remaining 2% of the accessions, which still need to be cataloged,
represent about 40% of all archaeological materials and all of the
archives.

Until these objects are cataloged into the automated system, the collection
is not fully accessible to researchers.
This cataloging need is a priority for the curatorial staff, as is
upgrading storage conditions of both the archaeological objects as well as
the archival component of the collection. Another priority that cross-cuts
all aspects of curation is compliance with NAGPRA. Summaries and
inventories are completed and initial consultations with park-associated
groups are ongoing. These activities will continue for years as the
process of repatriation evolves.
“™Me park is actively working with the Maxwell Museum of Anthropology to
+an and design a collaborative collection storage and research facility on
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UNM Campus. This facility is a long-term solution to storage, research,
and conservation of the Chaco Collection. Once the accountability of the
—axisting collection is completed and the conservation facility is underway,
e park will begin to research the vast portion of the collection housed

.1 other institutions throughout the US and other countries.

This segment of the collection derives from the early institutional
excavations carried out at the park between the late 1890s and the 1930s.
Access to information about these materials (photographs, catalog records,
analysis reports, etc.) will be available through automated computer 1link
with the museum facilities housing the objects.

Research/Resource Management:

All of the research conducted by the park staff relates directly to
curation and preservation programs. Much of the work is dictated by
management needs as opposed to purely scholarly inquiry, but the two are
not mutually exclusive. All of the recent ethnographic studies have been
contracted to outside researchers, and that will probably continue. Any
destructive research conducted by in-house staff or independent scholars is
undertaken in consultation with Affiliated Native American tribes.

Most analysis, such as tree-ring dating, species identification, trace
element analysis, etc. are contracted to laboratories specializing in this
type of work. In-house research is generally published in completion
reports relating to specific projects, or synthesized in journals.

The park coordinates with other agencies and governments that manage Chaco
“Tesources through the Chaco Protection Site System (PL 96-550),

irticularly the Navajo Nation. The Chaco Protection Program (CPP), an
organization operating through the Historic Preservation Division of the
Navajo Nation, is developing a joint research, preservation, and protection
program with the park. The park provides preservation expertise to the
Navajo Nation while the CPP concentrates their efforts on developing a
detailed GIS/CAD program with which to document and research Chaco
resources on a larger and more intensive scale.

Each year an average of 5 to 10 independent researchers request
authorization to conduct non-destructive fieldwork at the park. These
projects are generally intensive surveys of specific categories of sites,
such as Basketmaker III site layout, petroglyph surveys, GPS locations of
shrines, orientation and bearings of greathouse architecture, etc. About
half of these research projects result in meaningful information that can
be directly used at the park or by other researchers.

The park supports the SWRO Division of Anthropology archaeologists with
partial funding, providing housing, etc. to complete the Chaco Center
publication series. The write-up of these excavation reports, survey
reports, artifact analyses, and synthetic reports are critical to the
continued research potential of the park resources, as well as to the
interpretive program.




External Threats

—~See Natural Resource section for a thorough discussion of external threats.
st of these have similar impacts to the cultural resource component of

.1e park.

Summary
Preservation:

-- Backfilling as the primary preservation trgatment for the major
interpreted structures is the focus of the entire progran.

-- Adequate preventative maintenance and documentation of exposed fabric
is an equal and immediate requirement.

-- The backcountry monitoring program is maintained to develop long-term
condition and erosion data.

-- Experimentation on new materials and methods is promoted for solving
critical preservation problems in collaboration with GCI and others.

Collection:

-- Accession and cataloging accountability continues at a steady rate,
focusing on consistency and accessibility for researchers.

-=- Active involvement with NAGPRA activities is maintained to assure
“equate inventories and consultation in preparation for repatriation.

-- Plans for development of a collaborative storage and research facility
with Maxwell Museum are being finalized.

Research/Resource Management:

-- Data sets are being converted into automated databases such as GIS in
order to simplify and coordinate monitoring, condition assessment,
research, etc.

-- The program is supporting preservation-related research and
coordination of management issues with other World Heritage sites.

== Research on the collections and on other park resources by both
independent and in-house scholars is being encouraged and facilitated.

-= Contracting for research/analysis services, particularly chronological
analyses, ethnographic studies, and other specialties not available in the
park is actively pursued.




CULTURAL RESOURCE DOCUMENTATION CHECKLIST

Place an X in the appropriate column. Leave columns blank if document is not required for the
park. Remember that items in the first section, PLANNING DOCUMENTS, may also apply to
natural resources. See NPS-28, Chapter 2 for description of each inventory or study.

TITLE CURRENT INCOMPLETE; NEEDED
AND NEEDS
APPROVED REVISION OR
UPDATING

PLANNING DOCUMENTS

Preauthorization and Authorization

Statement of Management (SFM)

Outline of Planning Requirements (OPR)

General Management Plan (GMP) X X

Development Concept Plan (DCP)

Resources Management Plan (RMP) X

Interpretive Prospectus (IP) X

SERVICEWIDE INVENTORIES, LIST,
CATALOGS AND REGISTERS

Cultural Resources Bibliography (CRBIB) X
Cultural Sites Inventory (CSI) X

List of Classified Structures (LCS) X
National Catalog of Museum Objects X
National Register of Historic Places X X(?)

BASIC CULTURAL RESOURCE

DOCUMENTS
X ||l % Archeological Overview and Assessment X
¥ || % Archeological Identification Studies X X
¥ || ¥ Archeological Evaluation Studies X X

¥ These studies constantly require updating as data, conditions, research, and
other factors change. Additionally, "approval" does not apply to most.
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PRESENT NATURAL RESOURCE STATUS

~Aatural Resource Baseline Information

any of the biotic and physical resources within the former monument
boundaries of Chaco Culture National Historical Park have been inventoried
to a minimum level or "checklist" standard of information. The inventories
correspond to partial fulfillment of "Level 1" resource inventories as
described in NPS-75, Guideline for Natural Resources Inventory and
Monitoring. A resource basic inventory exists for vascular plants,
vertebrates, and geophysical resources on the former monument boundaries,
but generally not for the new lands added to the park in 1980.

(The inventory of vascular plants and vertebrates has been entered into the
NPS D-Base Inventory program. This inventory is currently being updated
with current nomenclature and new species.)

All wildlife observations are entered into a D-Base file.

Inventories are inadequate for invertebrates, non-vascular plants and
paleontological resources.

A vegetation community map for the Chacra Mesa park addition was completed
in 1993. The map used the Brown, Lowe, and Pace (BLP) classification
scheme (adopted as the classification system by the Colorado Plateau

Parks). The vegetation map is a data layer in the park’s Geographic
Information System (GIS).

~“she vegetation community research will be expanded to the remainder of the
rk in 1996. A vegetation map using the BLP classification will be
produced for the entire park. Permanent plots will be established for

long-term monitoring.

Data on the distribution, abundance and range of wildlife species is
inadequate.

Air quality monitoring for ambient pollutants (particulate) and visibility
values began in 1978 and ended in 1986 and 1991 respectively. A study of
possible impacts to vegetation due to air pollutants was completed in 1980.
The report concluded that there were no adverse effects to vegetation due
to air pollutants at this time.

An additional report, completed in 1993 by the Los Alamos National
Laboratory, established a database of sulfur concentrations in soils and
pine needles for the park.

The park monitors groundwater levels at two wells.
The park collects precipitation samples, which are sent to the University
of Utah to analyze the hydrogen (deuterium) and oxygen isotopic composition
of the water.
_A huge database of aerial photographs of the park is available at the NPS
amote sensing lab at the Southwestern Regional Ooffice in Santa Fe. The
irliest aerial photos were taken in 1922, with the latest set taken in
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1982/83. The photos represent a valuable resource to monitor trends in the
park resources.

great deal of the park’s natural resource historical database is
acorporated in the volumes of research pertaining to the park’s cultural
resources. In addition, there is a vast amount of remotely sensed data
available for the park, which could serve as a component of a long-term
monitoring program. Compilation of this data is critical in order to make
it useful.

A summary of the park’s natural resource database is included in Appendix
B.

Natural Resources

Background

Native flora and fauna communities in Chaco have been greatly modified by
human activities for centuries. Evidence from Atlatl Cave indicates human
use of the present park area 10,000 years before present. For many
centuries resource use was hunting and gathering, a subsistence method that
probably impacted the botanical and zoological populations but did not
involve land-clearing or stock-grazing.

Subsequent use of the Chaco area by the Anasazi also involved
hunting and gathering, augmented by farming. Agriculture practices
directly impacted the land by clearing areas of native vegetation and
creating water-control devices to store and transport precipitation runoff.
~~his agricultural lifestyle may have resulted in greater year-round impacts
| the flora and fauna of the area, as the Anasazi built numerous permanent
structures, at least some of which may have been year-round residences.

Subsequent use of the area was for winter grazing by ranchers to the north
of the park, and by local herders. By the early 1900’s overgrazing had
been severe, and, coupled with drought and flash floods, led to an erosion
cycle which damaged watersheds and destroyed large areas of vegetation
(Resource Basic Inventory, 1973). Alien species such as cheat grass
(Bromus tectorum) and Russian thistle (Salsola iberica) became commonplace
in the park.

current Condition

over the past thirty years the condition of the park’s natural resources
has improved. This improvement occurred with the elimination of grazing
within the former monument boundaries, adoption of better grazing practices
outside of the park, and increased patrols to remote areas of the park.

Despite this improvement, many current land use activities continue to have
adverse impacts on park resources. Grazing continues on the new additions
to the park. Riparian communities in Chaco Canyon have been modified by
erosion and subsequent erosion control efforts.

arge numbers of visitors (approximately 82,000 in 1994) are having
ignificant impacts on the park’s fragile desert vegetation. Native
sgetation has been destroyed by trampling at trailheads, trails, pullouts,

~L
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the campground, and other public use areas. Social trailing at these areas
expands the area of vegetation disturbance.
o~
. assessment of visitor experiences at the park was conducted in 1993.
~eliminary results of the assessment identify specific park attributes
(solitude, accessibility of ruins) that are important to park visitors.

Visitor impacts to resources need to be documented. This information, in
conjunction with the visitor experience research, should guide future
visitation management.

External Threats

Because the park does not encompass a total ecosystem, the park’s wildlife,
air, and water resources can be and are directly impacted by uses on
surrounding public and private lands. Planning or managing the park in
isolation is impossible. Ties with adjacent land managers guiding private
land use and development are an essential part of planning for future
management of the park.

External threats to park resources include grazing, energy development,
access issues and low-flying aircraft.

Monitoring

Although the natural resource data base needs to be expanded and converted
to digital format, the existing data base is sufficient for the design and
implementation of a long-term monitoring program for some resources. A
~onitoring program would also generate data to augment the baseline
wventories.

The purpose of such a natural resource monitoring program is to provide a
rational basis for taking management actions, and specifically, to: 1)
provide information on changes in resource conditions and their causes; 2)
provide feedback between natural resource conditions and management
objectives; 3) trigger management actions and evaluate their effectiveness;
and 4) determine compliance with environmental standards/regulations
(Natural Resources Inventory and Monitoring, NPS-75).



. SUMMARY TABLE OF NATURAL RESOURCES BASELINE INFORMATION

Meets, does not meet, or exceeds the
recommended minimal set of natural resources information
in Appendix A of NPS-75, the Natural Resources Inventory and
Monitoring Guideline

INVENTORY COMPONENTS MEETS DOES NOT MEET EXCEEDS
Historical Data Base X
Species Information X

Species List

Biologic Surveys
(Species Field Inventories)

Species Distribution X
Vegetation Maps X
Cartographic Maps X

~LSoils Map

>

Geology Map

Water Resources Inventory X

Water Quality Data

Air Quality Stations

Air Quality Data

Xl X XX

Precip./Meteorological Data

**New inventory components not listed in NPS-75 should be added to the table as necessary to
meet individual park needs.

For a description of the inventory components see NPS-75, Appendix A.

—

JLTURAL RESOURCE MANAGEMENT PROGRAM
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CULTURAL RESOURCE MANAGEMENT PROGRAM

~<ultural Resource Program Overview and Needs

General Overview and Needs: |

The current emphasis of the park’s cultural resource program is the implementation of actions that address
the significant resource issues listed below. Currently, there are 3.0 FTE funded out of the park ONPS
and approximately 8 FTE (permanent, subject-to-furlough, and temporary positions) are funded out of
various ONPS, Cultural Cyclic, and Cultural Resource Preservation Program.

In order to accomplish the preservation needs, the preservation crew has been converted to permanent
subject-to-furlough status and must be funded out of ONPS accounts. Additionally, because of the ages of
most of the preservation specialists, a mentor/apprentice position is needed in order to be ready to fill in as
crew members retire. " To accomplish the curation needs, one of the temporary position has been converted
to permanent status as an archivist, and one of the Co-Op positions needs to be converted to permanent to
fill a vacant assistant curator position. To accomplish research and resource management needs one
additional permanent archaeologist is needed to address compliance requirements, coordination among
independent researchers, and to carry out needed inventory and documentation projects.

Preservation:
-- Partially Backfill and Repair Drainage in Interpreted Sites

—~ithout partially backfilling portions of the exposed sites, the prospect of preserving these fragile structures
- scientific use and visitor enjoyment is bleak. As the general condition of the structures deteriorate, the
costs of treatment increase and the funding available for preservation shrinks. The deterioration caused by
unequal fill levels and inadequate drainage will be decreased, and in some cases eliminated, by a
combination of partial backfilling, surface recontouring, and drainage installation. By decreasing these
areas which require the most intensive treatment, the limited resources available for preservation can be put
to better use.

-- Re-establish Cyclic and Annual Preservation Program

Routine cyclic maintenance reestablishes the structural stability of a site through the reinforcement of load-
bearing members or by arresting material deterioration leading to structural failure. Cyclic maintenance
reestablishes weather resistance to prevent further erosion. Deteriorated stones, eroded mortar, wall
bulges, loose veneer and loose capstones are repaired. The repair is done to protect the integrity of the
original fabric, as well as to take into consideration the safety of visitors and preservation staff.

An annual maintenance program differs from cyclic maintenance in that it focuses on routine, preventative
treatment - generally minor repairs scattered throughout the buildings - and often relates to recent erosion
episodes such as winter snows or summer thunderstorms. The preservation treatments used in the annual
preservation program are similar to the cyclic program; they are used more extensively and less intensively
than in cyclic work.
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-- Develop a Comprehensive Visitor-Use Resource Protection Plan.

~~The continual increase in visitation and the popularity of backcountry trails results in the increase in
adalism, theft, site disturbance, soil compaction, erosion, and vegetation destruction. A regular trail
maintenance program should be implemented. Staffing levels should provide for more regular patrols and
interpretive roving in order to mitigate negative visitor impact and activities. The park should consider a
carrying capacity plan or determine Limits of Acceptable Change (LAC).

-- Develop and Implement Architectural Documentation Program

Documentation of historic architecture is an essential component of preservation, yet it has never been fully
implemented for sites at Chaco. Architectural documentation is conducted prior to initial fabric treatment
to provide baseline data on the characteristics, appearance, and condition of architectural features. The
collaborative project between the park and the Navajo Nation Chaco Protection Program will develop an
automated CAD/GIS program to enable the documentation to be compiled, stored, and accessed. These
records will be updated when preservation is implemented by means of "before and after" photography and
completion of preservation documentation forms.

The yearly preservation documentation volumes comprise an invaluable database that is critical to ongoing
and future preservation treatment. Without this database, it is not possible to design and implement
preservation treatment, nor is it possible to conduct archaeological research on the architecture.
Documentation records have been compiled and bound up to the early 1980s. From the mid 1980s to
present, the records are in various stages of completeness. Some of the yearly volumes only need
introductions and tables of contents and they will be ready to be bound. Some volumes will require more

—ork to get to the stage where they are ready for binding. Negative files need to be cross-referenced with

> bound prints and archived for curation.

A comprehensive ruins preservation plan will re-evaluate and outline preservation needs for all known
archaeological sties within the old and new park boundaries. The plan will classify sites by management,
architectural, geographic, archaeological, protection and other criteria. This plan can be a subset of the
GIS that combines the master site file information with the backcountry monitoring program. The
preservation plan will provide essential data needed to set priorities for treatment, evaluate development
plans, assess research proposals, and perform other management activities.

Compile all existing records on each structure, and each room in each structure into preservation histories.
Develop an easily referenced database containing this information, in addition to narrative accounts of the
materials and methods used in each intervention.

-- Evaluate and Implement Erosion Control Measures

A proposal to the NPS Water Resources Division to evaluate the existing erosion control features near
Pueblo del Arroyo and Kin Kletso and recommend measures for improving existing systems and/or adding
new ones. They will prepare a detailed monitoring plan and assist the park in implementing the protection
plan according to an identified schedule and measures.




Collections:
~ Accession and Catalog Park Collection

I'his is the elemental program for curating the collection. Having all materials fully cataloged will assure
complete accountability of all items and enable the collection to be fully inventoried for NAGPRA, for
consultations regarding repatriation questions, for researchers and exhibit, etc. Completion of this program
will reconcile many of the sub-standard storage conditions that currently adversely impact the materials in
the collection, and preserve original project documentation including maps, field notes, archives,
manuscripts, photographs and slides.

-- Compile List of Chaco Archival Manuscripts

This is a multi-staged project that would provide for the compilation of a complete list of manuscripts and
other archives dealing with Chaco Canyon on a computerized database that would list all available material
and the location of copies, microfilming of all manuscripts and safe-keeping of archival manuscripts, plus
working copies of all or most of these manuscripts in three locations: University of New Mexico/Center
for Southwest Research, NPS regional Library in Santa Fe, and Chaco Culture National Historical Park.

-- Obtain Adequate Collection Storage

This project is a collaborative effort with the University of New Mexico’s Maxwell Museum. The goal is
to house, care for and make available for study, interpretation, and public exhibition archaeological and
natural history collections. At the present time, the collections are grossly underutilized as shortage of
~~ork and storage space severely limits the ability to respond to increasing numbers of requests. The
ndition of objects and documents in the collection is deteriorating because they are housed under adverse
conditions. Given the current rapid pace of archaeological research and the expansion of the collections
due to reconditioning, we will be unable to accommodate new collections by the end of 1994.

-- Establish Guide to Chaco Collections

Compile an outline and schedule for developing a guide to all materials collected from Chaco which are
now housed in institutions throughout the US and elsewhere. The guide, or finding aid, will provide a
brief description of Chaco materials in a particular institution, and instructions on how to obtain additional

information. The guide should contain a plan for cataloging all material in such a way that researchers
could access information from a single database.

-- Develop Outreach Program. for Collection

Develop traveling exhibits which illustrate the extent, content, and availability of the Chaco Collection.
Use these exhibits, in conjunction with presentations, to develop research and non-technical interest in the
collection.

-- Comply with NAGPRA Requirements

—~Through the NAGPRA consultation committee, formed in 1993, the park will continue to consult with
rk-associated Pueblo and Navajo governments and their designated representatives. The consultation
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committee members will begin to review the inventory of all materials in the collection, particularly the
archival in order to identify sensitive or sacred objects of particular patrimony. Once materials are
~entified that may be of interest, the park-associated groups will individually view the collection and begin
develop their repatriation requests.

-- Develop Temporary Exhibits for VC and Offices

Design and construct several temporary exhibit cases suitable for objects to be temporarily displayed in the
Visitor Center and in the staff office areas. This will allow objects that have been donated, or are
otherwise of current interest, to be exhibited for a period of time, enabling staff and visitors to become
familiar with the collection.

Research and Cultural Resource Management:
--Compliance with National Historic Preservation Act

Virtually all activities such as development, repair, construction, research, etc. that involve the cultural
resources are subject to the NHPA. Through the servicewide MOA, many of the minor, routine activities
that the park engages in are covered under the "XXX" process, which exempts certain projects from full
106 consultation. Any project not covered by the MOA exclusions is subject to full 106 compliance and is
done in concert with the SWRO compliance officer.

--Establish Research Goals and Review Process

~=his vast amount of data makes organizing and managing research at Chaco difficult, and a set of clear
als and a review procedure are needed. The plan is the basis for instituting and prioritizing the research
topics, to insure that in-house and non-NPS research is coordinated and conducted in the most effective
means possible. An automated database, probably tied to the GIS, will be developed to organize previous
work, and relate past, ongoing, and proposed work.

-- Complete Chaco Center Publication Series

Actively support the personnel in the Division of Cultural Research (SWR) in completing the publication
series resulting from the research and excavations during the Chaco Center Project. Completion of this
research is critical to the interpretation, resource management, and future research at the park.

-- Continue Site Monitoring and Condition Assessment

An effective site-monitoring program has been developed and implemented. The program is being
incorporated into the GIS in order to tie it into other management actions. This program needs to be
reviewed annually and updated if necessary. Information should be synthesized periodically.

-- Compile Ethnographic Overview and Assessment of Entire Park

An ethnographic study of Fajada Butte and related resources, and an ethnobotanical study has been
—ompleted. The nature and extent of a parkwide overview and assessment should be developed.



-- Develop Cultural Landscape Management Plan

~~Ane of the most important and salient aspects of Chaco prehistory, but only recently identified, is the
errelationships and internal organization between sites/communities over a very large area. None of the
architecture can be viewed as isolated or independent structures. This is a basic principle of cultural
resource management at Chaco, but the development of a cultural landscape plan will help to identify and
clarify significant aspects of this setting.

-- Synthesize Rock Art Studies

There have been several rock art inventories conducted in the park by outside researchers, one of which is
currently ongoing. These inventories vary in quality, intensity, intent, etc. These various studies need to
be summarized and synthesized to determine the state of the research, with future needs and directions
developed.

-- Synthesize Prehistoric and Historic Water Control

The hundreds of water control features in the park have not been systematically documented or synthesized
in a form that is easily accessible. Several researchers have worked independently and in concert with the
park, and this information needs to be synthesized. Prehistoric, Navajo, and CCC/NPS water control or
potential water control features need to be clearly identified, documented, and a database developed in
order to properly manage the sites.

-- Monitor and Synthesize Below-Grade Resources

—

.most every time ground is disturbed in the park for waterlines, toilets, and other development, cultural
resources are encountered. Buried cultural resources are continually being exposed in the banks of Chaco
Wash and its tributaries. These resources need to be comprehensively mapped and documented in order to
synthesize the existing information and make recommendations on future development or research activities.

-- Prepare Historic Resource Study and Administrative History

The historic resources in the park, particularly those attributed to hispanic and other Euro-American
occupation, have not been well documented or analyzed. Once these sites are adequately inventoried and
documented, an administrative history of park resources should be contracted.

-- Complete National Register Forms

The resources in the park, including the detached units, have never been adequately documented on

National Register of Historic Places. While all of the resources are included on the National Register, the
documentation should be completed and updated.



NATURAL RESOURCE MANAGEMENT PROGRAM

~~<yerview of Current Natural Resource Management Program and Needs

I'he current emphasis of the park’s natural resource program is the implementation of actions that address
the significant resource issues listed. To that effect, 1.0 FTE funded out of the park ONPS budget is
devoted to the park’s natural resource program. At least one, if not two, additional PFT resource specialist
positions have been identified as needed in the Natural Resource Management Assessment Program (NR-
MAP) at Chaco.

The park typically relies on "soft monies" to support the natural resource programs and projects. Without
this money, new programs and the continuation of programs could not be implemented.

To reduce dependency on soft monies, a natural resource base increase is needed. At a minimum, the base
increase should cover: 1) yearly supplies, materials, travel/training; 2) a GS-9 resource specialist; and 3) a
resource management vehicle for daily use in operations. This increase is needed to adequately continue
existing programs. Additional funds will be needed to develop and implement any new programs.

With limited funding the park has undertaken the following strategies to address the major resource issues:
Access

Access is one of the most controversial issues facing Chaco. Numerous proposals to improve access to the
park have been studied. Increased visitation and development related to improved access has a great
~~otential to impact the resources and visitor experience at the park.

Visitor-impact studies need to be conducted to determine how increased visitation would impact park
resources.

The NPS has also been working for several years to open the Gallo Wash Entrance to Chaco Culture NHP.
This will allow the NPS to better preserve and protect the park’s main archeological ruins, while providing
a high-quality experience for the increasing number of visitors coming to the park.

The NPS identified the need for a new access road to the park because: 1) the existing access road from
the north (State Road 57) runs adjacent to several major ruins; seismic studies show that some of the ruins
are being damaged by vehicle vibrations; 2) the existing road is a through road which cannot be closed at
night, exposing park resources to vandalism and unauthorized uses; 3) the existing entrance makes
management of park use more difficult and lessens interpretive opportunities for visitors entering the park
from the North (SR44), since the visitor center is located at the Southeastern end of the park, and; 4) the
existing road system does not facilitate control of commercial truck traffic through the park.

The NPS has entered into a Cooperative Agreement with San Juan County to work together to change
access to the park as soon as possible.

San Juan County prepared applications to obtain the required rights-of-way to construct a portion of the
_—agw access road. Rights-of-way were acquired from the State of New Mexico and the Bureau of Land
anagement, and only the Navajo Tribe approval remains.
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The park will continue efforts to close the north entrance road until successful.

~Energy-Related Development

chaco lies within the energy-rich San Juan Basin. One quarter of the nation’s known coal reserves and
one-sixth of the world’s known uranium reserves are located within the Basin. Development of the
region’s oil and gas reserves has encroached to the park’s eastern boundary. Development of a large coal
reserve three miles north of the main park unit and a detached park unit has been proposed.

Because of the potential development of these resources, monitoring programs for night sky qualities,
ambient noise levels and air quality need to be developed and implemented.

The BLM compliance office has agreed to contact the park whenever an oil or gas operation is proposed on
BLM or tribal lands that fall within the viewshed of the park. At that time, the park will be asked for any
mitigative actions - including directional drilling - in order to remove the drill rig and production facilities
from view. The BLM’s compliance office is also willing to deny a permit if necessary.

To assist the BLM, the park has provided a GIS-based viewshed to the BLM office. The BLM is currently
obtaining a new GIS system which will be able to analyze this viewshed data.

The park will maintain close contact with appropriate BLM and tribal officials in regards to other potential
energy development. :

Aircraft

\aco is experiencing a steady increase in documented low-flying aircraft incidents, with several resulting
n formal complaints to the Federal Aviation Administration (FAA). Low-flying aircraft are those below
the FAA’s regulation of S00’AGL (Above Ground Level). In addition, numerous aircraft also fly below
the FAA’s advisory for park areas of 2000’AGL.

Low-level aircraft overflights endanger park visitors and irreplaceable park resources. Vibrations from
aircraft noise have been documented to cause damage to prehistoric structures. In addition, the overflights
also have/may have negative impacts on: 1) wildlife; 2) ambient noise levels and; 3) visitor experience.

The park has developed a monitoring system to record low-flying aircraft. This information is then passed
on to the FAA’s Albuquerque District Office. However, the FAA has taken only minimal enforcement
actions. The park is striving to gain greater cooperation from the FAA in prosecuting these cases.

Grazin

The former monument’s boundaries were fenced in 1948, eliminating impacts to this portion of the park’s
vegetation caused by grazing. This action permitted natural processes to once again operate without this
interference.

However, it is likely that the vegetation currently developing in these areas is generally not that of the pre-
_agricultural or pre-herding periods, but rather an amalgam resulting from the: 1) effects of previous
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cultural influences; 2) extirpation of some species from and introduction of alien species to the area; 3)
altered hydrology; and 4) the impacts of park development.

.ere are approximately 31 miles of unfenced park boundary (13,000 acres) acquired in the 1980 Act
which enlarged and renamed the park. Grazing occurs on much of this new land.

An archaeological site inventory, completed in the mid-1980’s, documented adverse impacts to cultural
resources including: disturbance of the ground surface; promotion of erosion; breakage of artifacts; and
knocking over of standing walls. Similar destruction of cultural resources has been documented by
Nickens, Larralde, and Tucker in "A Survey of Vandalism to Archaeological Resources in Southwestern
Colorado" (Colorado BLM Cultural Resource Series #11, 1981).

Numerous studies have documented grazing-induced adverse impacts to vegetative and faunal communities.
Similar impacts are assumed to be occurring on the recently acquired park lands.

Fencing the recently acquired additions is identified as a high priority by the park’s Resource Management
Plan and will greatly facilitate the area’s closure to grazing and unauthorized entry.

The park has received $42,600 over the past three years through Challenge Cost Share Grants to begin
fencing this boundary with Sierra Club volunteer labor. The park was able to purchase 12 miles of fencing
material with this grant. The Sierra Club volunteers have constructed 6 miles of fence so far. The fencing
project will continue in the future.

Air Quality

P

1e park is designated as a Class II airshed. An attempt to redesignate the park to a Class I airshed was
made in 1980 but did not make it through Congress. Air quality monitoring equipment was removed from
the park in 1990.

It is unlikely to gain Class I designation for the park, however, air quality monitoring needs to be
continued. Neighboring agencies in the Four-Corners do extensive air quality monitoring, and Chaco
should establish and maintain contact with those entities.

Water

A inventory of park water resources was begun in 1992. Approximately 75% of the park was surveyed at
this time. Additional funding is needed to continue this survey. All water sources should be located with a
global positioning unit with locations and other attributes stored in GIS and DBASE III format.

The park has a groundwater level monitoring well south of the park. It was drilled because of concerns
that proposed energy development in the area would affect the groundwater levels. The energy
developments proposals were later dropped.

The park will continue to monitor water levels at the well to establish a data base.
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Erosion

~~=xtensive efforts to control erosion have been undertaken at the park. A compilation of the erosion-related
«dies relating to Chaco was completed in 1982 by Simons, Li and Associates. Unfortunately no
monitoring system was put in place at that time.

Cultural resources at Pueblo del Arroyo, Kin Kletso and Atlatl Cave are threatened by arroyo bank, soil
piping and/or cliff and shelf "pour-off" erosion.

The park has requested assistance from the Water Resources Division to: 1) Review/summarize
effectiveness of existing erosion control measures undertaken at Chaco focusing on the Simons and Li
material; 2) Relocate and resurvey Simons and Li cross-sections that WRD deems necessary to monitor
erosion or suggest alternative measures for developing a park-based monitoring program; 3) Photo
benchmark cross-section locations for future relocation and resurvey; 4) Conduct a detailed flooding hazard
analysis for Pueblo del Arroyo, Kin Kletso, and Atlatl Cave including a microdrainage assessment at
Pueblo del Arroyo; and 5) Develop a protection strategy for cultural resources that are directly threatened.

The park has also implemented or needs to implement the following natural resource programs:

Flora

A preliminary vegetation map for the old monument boundaries was completed in the late 70’s. The map
was generally incomplete and not in the same format that is currently being used at Colorado Plateau parks.

~~\ more complete vegetation survey of the park was begun in 1993. The 1993 research (now complete),
cused on the Chacra Mesa addition to the park. The research was expanded to the remainder of the park
in 1994.

To date, no threatened or endangered species have been located in the park. A few state-listed species may
be located in the park. Taxonomic work is proceeding on these species at San Juan College.

Effects of grazing on vegetation should be researched. Methods to rehabilitate areas impacted by grazing,
visitor use, etc., need to be developed and implemented.

Fauna

A survey of avifauna has been performed on a monthly basis. The survey identified unusual species
(osprey, hepatic tanager) for this area during the migratory periods. The surveys suggest that Chaco may
be an important area to birds as a secondary migratory corridor. Monitoring should be continued to
ascertain: 1) the importance of this area as secondary migratory corridor; and 2) any trends in avifauna
populations.

A migrant peregrine falcon occasionally passes through the park. A pair of golden eagles nest within the
park boundaries. Other than an unusual migrant, no other threatened, endangered or sensitive species are
known to occur in the park.
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Antelope were extirpated from the area prior to the 1920’s. A feasibility study determined it was not
feasible to reintroduce antelope to the park. In April 1995, several Antelope were sited in the area to the
““uthwest of the park. The size of this herd and their range has not been identified.

There is a small mule deer population in the park. The herds have diminished since the 1970’s. The New
Mexico Game and Fish mule deer biologist attributes the decline to poaching and the development that is
occurring in traditional migration routes between Northwestern New Mexico and Southern Colorado.

Mule deer observations are recorded in the park’s D-Base files. An accurate mule deer count should be
obtained. Mule deer ecology at Chaco should be researched to determine the current population trends and
any necessary management actions.

Inventories should be conducted for mammals, avifauna, reptiles, and invertebrates, with subsequent
development of monitoring and management programs.

Weather

The park monitors maximum and minimum temperatures and precipitation at the Visitor Center.
Precipitation is also monitored at several locations in the park.

The park is one of many Colorado Plateau Parks that is collecting rainfall samples for a University of Utah
researcher. The samples are analyzed for their isotopic composition, and will eventually be used in
developing a Global Warming model. The isotope identification technique may also prove useful in
cultural resources research, including identifying irrigation sources for prehistoric crops.

\is data will continue to be gathered. A fire weather station should be installed at the park to gather
additional weather data such as relative humidity and associated fuel moisture.

Revegetation

The park has implemented an active revegetation program. Social trails and other impacted areas are being
revegetated. Of major significance is an IPM use of revegetation to eradicate weeds in the ruins.

Each year the park’s stabilization crew devotes a great deal of time to eradicating weedy species from the
public use areas in the park ruins. If desirable native grass species (which could out-compete the weedy
species) can be established in these areas, time could be much more productively used stabilizing the ruins.
Additionally, the native species will also transpire moisture out of these areas. Reduction of moisture
should be beneficial to preservation efforts, because this moisture accelerates the deterioration of the
masonry walls.

A number of rooms/kivas have already been planted at Pueblo Bonito. A monitoring system for the
effectiveness of this program has also been implemented.

The park has received $20,400 in Challenge Cost Share Grants towards supporting this project. The Sierra
Club supplies the volunteer labor to complete these projects, and the park provides the supervision and
~materials.



In order to provide adequate nursery stock for the revegetation projects, a greenhouse has been purchased.

“dditional funding is needed and is being sought to enhance this program.

Night Sky

The park has initiated a night sky preservation program. New light fixtures were purchased to focus light
downward. Motion detectors were bought to trip flood lights on public buildings. This effort has made a
noticeable difference in the amount of light pollution at the park.

A night sky qualities monitoring program needs to be implemented to establish baseline data before
additional development surrounds the park.

Monitoring

The park has had only a limited long-term monitoring program in place to guide/meet management
objectives. Monitoring programs have now been implemented for the park’s avian and groundwater
resources, low-flying aircraft, and revegetation program.

No monitoring system is in place to determine the effectiveness of the park’s extensive erosion control
efforts. Past efforts may even be increasing erosion problems at some locations in the park.

A long-term monitoring program needs to be developed and implemented to detect changes and quantify
trends in resource conditions.

S

Prescribed Fire

The cessation of grazing in 1948 has resulted in a significant increase of indigenous shrubs and grasses
along with a number of alien species. In the campground and housing area, weeds, grasses and shrubs are
at such a density that a wildfire could easily cause significant loss of property.

In 1993, the effects of a small human-caused wildfire resulted in a proliferation if a number of indigenous
grasses. This result indicates the need to implement a prescribed fire program to assist in removing alien
species, rejuvenate and increase native species, and remove potential wildland fuel load fire hazards.

Vegetation monitoring plots will need to be established to gather baseline data on vegetative species,
density, etc. The effects of fire on the plots will be monitored to detect and quantify changes in vegetative
composition.

GIS

The park is obtaining GIS capabilities. A draft GIS plan to guide the process has been written. The park
has acquired a 486 computer, a color printer, and EPPL7 GIS software to support the GIS.

_——




The park works closely with the Regional Technical Support Center in Albuquerque. The RTSC has
provided: 1) the EPPL7 GIS software; 2) a color printer; and 3) several data layers (boundaries, roads,
“wdrology, and viewshed maps).

The park GIS plan identifies a need for additional GIS training for park staff to more effectively use this
resource. A permanent GIS specialist to: 1) convert the vast amounts of available research about the
park’s cultural and natural resources; 2) update the system with new data as it comes in; and 3) provide
GIS material to managers as needed, would greatly facilitate the use of this technology.

All future researchers will be required to supply a GIS data layer as applicable.

Compliance

The cultural and natural resource managers are responsible for compliance for all park projects. The park
has established a very good working relationship with the regional compliance office.

Sociological Research

An assessment of visitor experiences at Mesa Verde, Wupatki and Chaco was completed in 1993.
Preliminary results of the assessment identify specific park attributes (solitude, accessibility of ruins) that
are important to park visitors.

Visitor impacts to resources need to be documented. This information, in conjunction with the visitor
experience research, should guide future visitation management.

—

utomated Data Base

A great deal of the park’s natural resource historical database is incorporated in the volumes of research
pertaining to the park’s cultural resources. In addition, there is a vast amount of remotely-sensed data
available for the park that could serve as a component of a long-term monitoring program. Compilation of
this data is an ongoing activity.

In order to have a more complete and easily accessible database, an automated bibliography of all
descriptive documents and scientific studies pertaining to park natural resources should be developed
(including an extended search for published and unpublished documents outside the park).

Other Needs

Other research and resource management needs at the park include the development of an ambient sound
baseline and the development of a fire management plan, and the development of a parkwide IPM Plan. A
list of research needs is attached as Appendix C.

Scoping Session

Park staff have also identified the need for a scoping session involving scientists and regional and park staff
to: 1) identify additional resource inventory needs and priorities; 2) develop research protocol and
—ariorities; and 3) identify monitoring priorities and develop statistically-sound monitoring protocol.



Summary

“ T summary, the most significant natural resource issues currently facing Chaco Culture National Historical
rk are:

-- Fencing new park boundaries for protection and preservation.

-- Visual, biological and other impacts associated with adjacent land use (park access, grazing,
mineral development, and low-flying aircraft) on park resources .

-- Erosion control and monitoring.
-- Lack of basic resource data.

-- Lack of a long-term monitoring program (biotic and geophysical) to ascertain impacts to the park
resources and direct management actions.

-- Lack of an automated/digital data base to facilitate data storage, retrieval, and manipulation/use.
--Inadequate understanding of visitor-impacts.
--Development of a vegetation management program.

--Development of a parkwide IPM Plan.
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JPENDIX Al
Legislative Direction

The following legislative guidance is applicable:

Enabling Legislation

Chaco Canyon National Monument was established by Presidential Proclamation No. 740 of March 11,
1907, (35 Stat. 2119). The Proclamation states "...the extensive prehistoric communal or public ruins...are
of extraordinary interest because of their number and their great size and because of the innumerable and
valuable relics of a prehistoric people which they contain, and it appears that the public good would be
promoted by preserving these prehistoric remains as a National Monument with as much land as may be
necessary for the proper protection thereof." The initial acreage of the monument was 20,629.40 acres.
880 additional acres became part of the monument by Presidential Proclamation No. 1826 of January 10,
1928, (45 Stat. 2937).

Applicable Acts

-The National Park Service Organic Act, August 16, 1916 created the National Park Service and directed
—+he service to "conserve the scenery and the natural and historic objects and the wildlife therein and to



provide for the enjoyment of the same and in such manner and by such means as will leave them
unimpaired for the enjoyment of future generations."

N

 the Act of February 17, 1931, (46 Stat. 1165) owners of lands adjacent to the monument were

authorized to maintain access to their lands and to drive cattle across the monument at locations designated
by the Superintendent. This access was granted only if those owners once held patented land in the
monument and their lands outside had become separated by government acquisition of lands inside the
monument. The authorization to drive stock across the monument at an accessible location was granted to
any succession of interest to adjoining lands or to any lessee of such lands. The Act also provided for the
elimination of private lands within the monument by exchange of those lands for public lands of equal
quality elsewhere in the State of New Mexico.

The Act also specified means by which the University of New Mexico and the Museum of New Mexico
and/or the School of American Research could continue to conduct scientific research.

-The Act of December 19, 1980, (P.L. 96-550) abolished Chaco Canyon National Monument and replaced
it with an expanded Chaco Culture NHP. The act also established a system of Congressionally recognized
Chaco Culture Archeological Protection Sites, which are administered by their respective land
owners/managers. The act also directs the Secretary of the Interior to: 1) search for other Chacoan sites
for Congress to consider adding to the System; 2) conduct further research into the Chaco Anasazi, and 3)
develop a computer data base for the park.

-The National Historic Preservation Act of 1966, Section 106, requires federal managers to consider the
effects of proposed undertakings on cultural resources and to allow the Advisory Council on Historic
“reservation to comment. Amendments to this act require consultation with Indian tribes to identify and
aluate effects to historic properties of traditional cultural significance. 36 CFR 800 contains the
regulations governing compliance with this act.

-The American Indian Religious Freedom Act of 1978 (42 USC 1996)/Public Law 95-341, requires Federal
Land Managers to recognize the First Amendment rights of Native Americans to the extent consistent with
other legal mandates in resource management. It also requires all Federal Agencies to evaluate their
policies and procedures in consultation with Native Americans in order to determine appropriate changes.
This led to the National Park Service’s Native American Relations Management Policy (1987)

-The Native American Grave Protection and Repatriation Act (25 USC 3001)/Public Law 101-601 Illegal
Trafficking in Native American Human Remains and Cultural Items protects American Indian human
remains and cultural items from sale or purchase or from other uses for profit.

-The Archeological Resource Protection Act Public Law 96-95 of October 31, 1979 (ARPA) expands and
updates the archeological protection provisions of the Antiquities Act of 1906. ARPA increases the
penalties for convicted violators and is the key Federal statute available to enforce antiquities protection.

16 USC 470 ff applies civil liabilities for destruction of archaeological sites and includes archaeological or
commercial value plus cost of restoration and repair.

—%q addition to ARPA laws, 18 USC 641 Theft of Government Property and 18 USC 1361 Destruction of
svernment Property can be applied to archaeological disturbances on Federal lands.



Additional Legislation

“averal other Acts of Congress (and subsequent amendments) provide guidance for resource management

tivities. These include but are not limited to: 1) Endangered Species Act, 2) Clean Air Act, 3) Clean
Water Act, 4) Fish and Wildlife Coordination Act, 4) National Environmental Policy Act, Redwood

Amendments, 5) National Park System Mining Activity Act of 1976, and 6) the Concessions Policy Act.

Executive Orders

Several Executive Orders also provide guidance for resource management activities. These include but are
not limited to: 1) E.O. 11988 (Flood Plain Management), 2) E.O. 11593 (Protection and Enhancement of
Cultural Environment), E.O. 11991 (Protection and Enhancement of Environmental Quality) and E.O.
12003 (Energy Policy and Conservation).

Department and NPS Policies and Guidelines

Applicable policies and guidelines to resource management activities include but are not limited to: 1)
NPS-28 (NPS Cultural Resource Management Guidelines), 2) NPS-77 (NPS Natural Resources
Management Guideline), 3) The Automated National Catalogue System Handbook, 4) Archeology and
Historic Preservation (Secretary of Interior Standards and Guidelines), 5) 36 CFR Compendium, 6) Chaco
Culture NHP Closed Area Policy, and 7) Chaco Culture NHP Special Use Permit Policy.

Other Agreements

" historical Memorandum of Agreement (1949) between the Department of the Interior and the University
- New Mexico Board of Regents documents the transfer of surface ownership from the University to the
NPS and grants rights to the University to conduct research on resources within the park.

In 1971, a second Memorandum of Agreement between the National Park Service and the University of
New Mexico created the Chaco Center, an NPS research institution dedicated to the study of archeology
within the park. This unit has evolved into the Chaco Collection’s primary repository, where the Maxwell
Museum and park staff jointly manage the collections. Work space, offices, and storage are provided for
the park collection as well as for a SWRO researcher who is completing the Chaco Center publications.

A 1933 Memorandum of Agreement between the National Park Service and the University of New Mexico,
Center for Southwest Research (CSWR) (at Zimmerman Library) recognizes the park as an affiliated
program that houses the archival portion of the Chaco Collection at the CSWR. CSWR provides storage
and work space for the archives in addition to office space for a second SWRO researcher who is
completing the Chaco Center publications.

A Cooperative Agreement between the Navajo Nation and the National Park Service provides guidelines for
the use and general administration of funds appropriated for Chacoan sites on Navajo land. These funds
provide support to the Navajo Nation Historic Preservation Department in their management and research
of Chaco Resources identified in PL96-550 and subsequent amendments.

~—A continuing Memorandum of Agreement between the NPS and the Bureau of Land Management enables

> NPS to provide preservation services to the BLM. These services include preservation treatment on
Chaco and early Navajo architecture within BLM Farmington and Rio Puerco Resource Districts.
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APPENDIX B1
“ark Data Base
Climate

Chaco is located in a semi-arid region with an average annual precipitation of approximately 8.7 inches.
Monthly precipitation is greatest in late summer. Winter precipitation, often in the form of snow, is
heavier than fall or spring precipitation.

The average annual temperature is in the low fifties (10-13 C) with an average frost-free period of
approximately 150 days.

Maximum temperatures rarely exceed the low 90’s. Minimum temperatures often fall well below zero F in
the winter.

Vegetation

The flora of Chaco is typical of the upper Sonoran life zone, with some remnants of Transition in the more
sheltered coves and rincons (Vivian, 1977). The canyon floor is dominated by grassland/shrubland
vegetation. Scattered pinion and juniper are found on mesa slopes with a well-developed pinion/juniper
woodland present on Chacra Mesa in the southeast corner of the park.

A vegetation inventory of the then Chaco Canyon National Monument was completed in 1973, from which
a simplified vegetation classification map was produced in 1974 (Kelly and Potter, 1974). The inventory
“entified 223 vascular plant species within the park.

Additional baseline information required includes: 1) A vegetation inventory of the park additions; 2) A
threatened, endangered, rare and/or endemic plant survey of the entire park; 3) A non-vascular plant survey
of the park; and 4) Digital maps of vegetation associations and locations of sensitive species.

Wildlife

The mammalian fauna of Chaco Canyon is represented by a variety of species typical to the Upper Sonoran
life zone. A survey of mammals (did not include bats) completed in 1980 identified 25 species within the
park. Seven other species have been reported to occur in the park by other sources.

A survey of avian species conducted in 1979 and 1980 identified 92 species within the park. A total of 132
species have been recorded at the park. The inventory indicated between 30 and 40 species breed at the
park. A partial inventory of avian species conducted in 1992 indicates a higher number of breeding species
in the park.

A survey of amphibians in 1969, identified two species of toads and the Tiger salamander within the park.
The survey did not reveal any frog species (Jones, 1970). The Resource Basic Inventory (RBI), prepared
for the park in 1973, indicates the possible occurrence of two additional amphibians.

—The RBI also notes the presence of 14 reptile species within the park with an additional six species listed as
ssible resident species.



The park has adequate baseline information for these species from which a long-term monitoring program
can be designed. The monitoring program would also provide data to augment the baseline inventories.
~
Jditional baseline information required includes: 1) Faunal survey for the park additions; 2) A survey of
bat species within the park; 3) Digital maps of faunal distribution and 4) An invertebrate inventory of the
entire park.

Geology

The walls of Chaco Canyon are primarily composed of the Cliff House sandstone, a formation which is
approximately 350 feet thick in the area. It is underlain by the Menefee formation, a coal-bearing
formation, at the base of the canyon walls.

Geologic maps of the entire park were completed in 1979, with the exception of a portion of Chacra Mesa
and the detached units.

Considerable attention has been paid to the mineral and energy resources in and around the park’s units.
This information has been summarized in the park’s Land Protection Plan.

A digital map of the park’s geology is now available as an overlay in the park geographic information
system.

Soils
“"he soils of the canyon bottom consist of textured clay loams and silty clay loams (USDA, SCS 1980).
ae soils are deep, slowly permeable, and formed in alluvium derived from sandstone and shale. The soils
are highly susceptible to disturbance from erosion and piping. The soil cover on the canyon slopes is thin
and also easily eroded when vegetation is disturbed. Gentle slopes above the canyon are covered with
deep, well-drained loams and silty clay loams. Due to the highly erodible nature of the soils, a detailed
digital soil map needs to be developed in order to guide any future park development.

Air Resources and Aesthetics

As of 1982, the air quality in the vicinity of the park was generally excellent. Concentrations of sulfur
dioxide (SO2) and nitrogen dioxide (NO2) were well below state and federal air quality standards (BLM
1982). At that time, Chaco normally had the best visibility of any of the 28 NPS monitoring stations in the
West (USDI, NPS, Yarborough 1982). The park is classified as a Class II clean air area under the 1977
Clean Air Act Amendments. This means some development may be permitted near the park as long as
resultant TSP and SO2 levels do not exceed the maximum allowable concentrations (increments) established
for Class II areas.

In Sept. 1979 the Assistant Secretary of the Interior for Fish, Wildlife, and Parks recommended
reclassification the park as a Class I "attainment area" in order to "protect the long-range vistas essential to
the full understanding of the relationships between the Anasazi culture and its physical environment". The
recommendation was not accepted and the park remains a Class II area.

1 quality monitoring measurements were made at the park until May of 1991, at which time the
cquipment was removed by the NPS Air Quality Division.
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Hydrology

““haco Canyon is drained by Chaco Wash, an intermittent stream, and its intermittent tributary washes.
iere are a few small, naturally occurring seeps in the park. Flooding occurs irregularly in the park.
When the washes do flow, the suspended sediment load is very high.

The floodplain of Chaco Wash are primarily within the incised channel. The floodplain in Gallo Canyon is
broader, covering much of the canyon floor, including the existing campground.

A digital representation of the floodplain would be a useful overlay for a park geographic information
system.

The park water supply is derived from a 3,100-foot well drawing from the Gallup sandstone. This water
must be demineralized and cooled prior to use as drinking water.

Endangered, Threatened, and Rare Species

Threatened or endangered species that may occur in Chaco include: Blackfooted Ferret, Spotted Owl and
Peregrine Falcon. A peregrine falcon survey (June 1992) of 70% of the park found no occupied nesting
sites in the park. Seasonal peregrine sightings indicates the presence of a migratory population in the park
(BLM, 1992).

A Threatened and Endangered, Rare and Endemic Vegetation Survey is needed and will be one of the top
priorities within the Resource Management Plan.

N Backcountry

As called for by the park’s GMP, a Backcountry Management Plan to deal with issues of backcountry
policy and the projected future needs of the public is being drafted.

The Backcountry Management Plan defines backcountry as all areas of the park except the roads and
parking areas designated for visitor use, all administratively closed areas, the visitor center complex, the
maintenance and housing area, the campground, and the interpretive trails at Una Vida, Hungo Pavi,
Chetro Ketl, Pueblo Bonito, Pueblo del Arroyo, Kin Kletso, and Casa Rinconada.

The goal of the BMP as drafted is to provide for the need of future generations to find places of solitude,
gain an understanding of past cultures, and preserve the cultural and natural resources of Chaco Culture
NHP, and provide for the continuity of long-term management decisions.

Interpretation

The park’s Interim Interpretive Prospectus (1991) identifies areas and issues wherein various forms of
personal and non-personal media/programs can supplement resource management, protection, and
preservation activities and operations.
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A GIS plan was developed in 1992 to guide the implementation of a park geographic information system.
The park has acquired the necessary equipment to implement a program to convert baseline data to a digital
““armat. The following data are now available as GIS data layers: 1) boundaries; 2) digital elevations; 3)
,drography; 4) geology; 5) vegetation; and 6) roads. Future research projects conducted in the park will
be required to present results in a digital format as appropriate.



APPENDIX C1
“rk Research Needs:
1. Mule deer survey and ecology

2. Large mammal inventory

3. Comparison of grazed versus nongrazed areas of the park for flora and fauna composition and
diversity
4. Reexamination of lichens within the park to check for any trends due to air quality

5. Paleontological resources survey
6. Vegetation trends based on aerial photos
7. Invertebrate inventory
8. Amphibian/reptile inventory
9. Prairie rattlesnake ecology
/_10. Soils survey and analysis of slope/erodibility
. Juniper/pinon pine reproductive biology
12. Site restoration (revegetation) techniques
13. Avifauna survey/trends based on 1970’s surveys
14. Golden eagle ecology

15. Small mammal inventory/trends based on 1970’s survey

16. Ambient noise survey to collect a database of noise levels present
at the park

17. Determine pregrazing vegetation communities
18. Develop monitoring protocols for flora and fauna

19. Exotic vegetation identification/inventory and eradication =~ program



REFERENCES

“<klen, John, Stephen C. Lent, and David C. Eck
982 Summary of Spatial and Architectural Data from the Anasazi Reports. In Anasazi and
Navajo Land Use in the McKinley Mine Area near Gallup, New Mexico 1: Archaeology,
edited by Christina G. Allen and Ben A. Nelson, Part 1, pp. 235-287. Office of Contract
Archeology, University of New Mexico, Albuquerque, NM.

Adams, E. Charles
1981 The View from the Hopi Mesas. In The Protohistoric Period in the North American
Southwest, edited by David R. Wilcox and William B. Masse, pp. 321-335. Arizona State
University Anthropological Research Papers 24, Tempe, AZ.

1982 The Architectural Analogue to Hopi Social Organization and Room Use, and Implications for
Prehistoric Northern Southwestern Culture. Ms. on file, Museum of Northern Arizona,
Flagstaff, AZ.

Adams, Eleanor B., and Fray Angelico Chavez
1956 The Missions of New Mexico, 1776. University of New Mexico Press, Albuquerque, NM.

Adams, Karen R.

1979 Pines and Other Conifers from the Salmon Ruin, Northwestern New Mexico. Their
Identification and Former Role in the Lives of the Ancient People. Ms. on file, Branch of
Cultural Research, National Park Service, Albuquerque, NM.

—

dams, R. McC.

1972 Demography and the Urban "Revolution" in Lowland Mesopotamia. In Population Growth:
Anthropological Implications edited by B. Spooner, pp. 60-63. MIT Press, Cambridge, MA.

Adams, Rex K.
1980 Site chronology and formation processes. In Investigations at the Salmon Site: The
Structure of Chacoan Society in the Northern Southwest, Vol. 1, edited by Cynthia Irwin
Williams and Phillip H. Shelley, pp. 201-294. Eastern New Mexico University, Portales,
NM.

Adolph, E. F., and Associates
1947 Physiology of Man and the Desert. Monographs in the Physiological Sciences. Interscience
Publishers, Inc., NY.

Akins, Nancy J.
1980 The Abraders of Chaco Canyon: An Analysis of Their Form and Function. Ms. on file,
Division of Cultural Research, National Park Service, Albuquerque, NM.
1984 Temporal Variation in Faunal Assemblages from Chaco Canyon. In Recent Research on
Chaco Prehistory, edited by W. James Judge and John D. Schelberg, pp. 225-240. Reports
A~ of the Chaco Center, No. 8, Division of Cultural Research, National Park Service,

Albuquerque, NM.




1985 Analysis of the Faunal Remains from Pueblo Alto, Chaco Canyon. Ms. on file, Division of
_Cultural Research, National Park Service, Albuquerque, NM. (revised) (Published in
. Volume III, this report.)

1985 Prehistoric Faunal Utilization in Chaco Canyon: Basketmaker III through Pueblo III. In
Environment and Subsistence of Cha n, New Mexico, edited by Frances Joan
Mathien, pp. 305-445. Publications in Archaeology 18E, Chaco Canyon Studies, National
Park Service, Albuquerque, NM.

1985 The Human Remains from Pueblo Alto. Ms. on file, Division of Cultural Research,
National Park Service, Santa Fe, NM.

1986 A Biocultural Approach to the Human Burials from Chaco Canyon, New Mexico. Reports
of the Chaco Center, No. 9, Branch of Cultural Research, National Park Service, Santa Fe,

NM.

Akins, Nancy J., and William B. Gillespie
1979 Summary Report of Archaeological Investigations at Una Vida, Chaco Canyon, New
Mexico. Ms. on file, Chaco Collections, National Park Service, Maxwell Museum,
Albuquerque, NM.

Akins, Nancy J., and John D. Schelberg
1984 Evidence for Organizational Complexity as Seen from the Mortality Practices at Chaco
Canyon. In Recent Research on Chaco Prehistory, edited by W. James Judge and John D.
. Schelberg, pp. 89-102. Reports of the Chaco Center, No. 8, Division of Cultural Research,
National Park Service, Albuquerque, NM.

Aldenderfer, Mark S. and Roger K. Blashfield
1984 Cluster Analysis. Quantitative Applications in the Social Sciences No. 44. Sage University
Paper, Beverly Hills and London.

Alexander, Billy G., Jr., E. Lee Fitzhugh, Frank Ronco, Jr., and John A. Ludwig

1984 A classification of forest habitat types of the Cibola National Forest, New Mexico: Stand
Tables. Ms. on file, United States Forest Service, Southwest Regional Office, Albuquerque,
NM.
Allen, Christina G., and Ben A. Nelson (editors)
1982 Anasazi and Navajo Land Use In the McKinley Mine Area near Gallup, New Mexico, Vol.
1: Archaeology. Office of Contract Archaeology, University of New Mexico, Albuquerque,
NM.

Altschul, Jeffrey H.
1978 The Development of the Chacoan Interaction Sphere. Journal of Anthropological Research
— 34(1): 109-146.

ammerman, Albert J., L. L. Cavalli-Sforza, and Diane K. Wagener

46




1976 Toward the Estimation of Population Growth in the Old World Prehistory. In Demographic
Anthropology: Quantitative Approaches, edited by Ezra B. W. Zubrow, rr. 27-61.
s University of New Mexico Press, Albuquerque, NM.

Anyon, Roger, Susan M. Collins, and Kathryn H. Bennett

1983 Archaeological Investigations between Manuelito Canyon and Whitewater Arroyo, Northwest

New Mexico, Vol. 1. Zuni Archaeology Program Report, No. 185. Zuni, NM.

Avery, Thomas Eugene, and Thomas R. Lyons

1981 Remote Sensing: Aerial and Terrestrial Photography for Archaeologists. A Handbook for

Archaeologists and Cultural Resource Managers. Supplement 7. Cultural Resources
Management Division, National Park Service, Washington, DC.

Bailey, Vernon

1913 Life Zones and Crop Zones of New Mexico. North American Fauna 35: 1-100.
Baker, Larry L.
1985 Absolute Dating in the Middle Puerco River Valley. In Anasazi Puebloan Adaptation in

Response to Climatic Stress: Prehistory of the Middle Rio Puerco Valley by C. Irwin-
Williams, Larry L. Baker, Linda Brett, Stephen R. Durand, Winston B. Hurst, and Fred
Nials, Appendix A. Ms. in preparation, Social Sciences Center, Desert Research Institute,
University of Nevada, Reno, NV.

Bannister, Bryant
“™N1965 Tree-Ring Dating of the Archeological Sites in the Chaco Canvon Region, New Mexico.
Southwest Parks and Monuments Association, Technical Series 6 (2), Globe, AZ.

Bannister, Bryant, and William j. Robinson
1978 The Dendrochronology of Room 93, Chetro Ketl. In Wooden Ritual Artifacts from Chaco
Canyon, New Mexico: The Chetro Ketl Collection, by R. Gwinn Vivian, Dulce N. Dodge,
and Gayle H. Hartmann, pp. 133-134. Anthropological Papers of the University of Arizona,
No. 32, Tucson, AZ.

Bannister, Bryant, William J. Robinson, and Richard L. Warren
1970 Tree-Ring Dates from New Mexico A, G-H: Shiprock-Zuni-Mt, Taylor Area. Laboratory
of Tree-Ring Research, University of Arizona, Tucson, AZ.

Barger, Roland L., and Peter F. Folliott
1972 Physical Characteristics of Major Woodland Tree Species in Arizona. United States
Department of Agriculture Forest Service Research Paper RM-83. Fort Collins, CO.

Bartlett, Katharine
1933 Pueblo Milling Stones of the Flagstaff Region and their Relation to Others in the Southwest.
—~ Museum of Northern Arizona Bulletin 3:3-32.




Baxter, Victor

1982 Chaco/Pueblo Bonito: A Computer Analysis Applied to an Ancient Solar Dwelling.
i Landscape Journal 1(2):85-91.

Benson, Charlotte, Louise

1984 Explaining Organizational Change: Anasazi Community Practices. Unpublished Ph.D.

dissertation, Department of Anthropology, University of Washington, Seattle, WA.

Berry, Michael S. .
1984 Late Quaternary Plant Zonation and Climate in Southeastern Utah. The Great Basin

Naturalist 44(1):1-35.

Betancourt, Julio L., Jeffrey S. Dean, and Herbert M. Hull .
1986 Prehistoric Long-Distance Transport of Construction Beams, Chaco Canyon, New Mexico.

American Antiquity 51(2):370-375.

Betancourt, Julio, and Thomas R. Van Devender

1983 The Sterling Site: An Initial Report. In Collected Papers in Honor of Charlie R. Steen, Jr.,
edited by Nancy L. Fox, pp. 49-86. Papers of the Archaeological Society of New Mexico 8.

Albuquerque, NM.

Biella, Jan V.
1979 Changing Residential Patterns Among the Anasazi, A.D. 750-1525. In Archaeological
Investigations in Chochiti Reservoir, New Mexico, Volume 4: Adaptive Change in the
S Northern Rio Grande Valley, edited by Jan V. Biella and Richard C. Chapman, pp.103-144.
Office of Contract Archaeology, University of New Mexico, Albuquerque, NM.

Binford, Lewis R.
1965 Archaeological Systematics and the Study of Culture Process. American Antiquitiy 31(2),
Part 1:203-210.

1972 An Archaeological Perspective. Seminar Press, NY.

1977 General Introduction. In For Theory Building in Archaeology, edited by Lewis R. Binford,
pp. 1-10. Academic Press, NY.

1983 In Pursuit of the Past: Decoding the Archaeological Record. Thames and Hudson, NY.

Birkby, Walter H.
1982 Biosocial Interpretations from Cranial Nonmetric Traits of Grasshopper Pueblo Skeletal
Remains. In Multidisciplinary Research at Grasshopper Pueblo. Arizona, edited by William
A. Longacre, Sally J. Holbrook, and Michael W. Graves, pp. 36-41. Anthropological
Papers of the University of Arizona, No. 40. Tucson, AZ.

Blakeslee, Donald J.
—. 1983 Kinks in the Calibration Curve: Reassessing Radiocarbon Dates. Transactions of the
Nebraska Academy of Sciences, XI (Special Issue).




Bradfield, Maitland
1971 The Changing Pattern of Hopi Agriculture. Royal Anthropological Institute of Great Britain
- and Ireland Papers 30.
Bradley, Zorro A.
1971 Site Bc236, Chaco Canyon National Monument, New Mexico. Division of Archeology,
Office of Archeology and Historic Preservation, National Park Service, Washington, D.C.

Brand, Donald D., Florence M. Hawley, Frank C. Hibben, et al.

1937 Tseh So, A Small House Ruin, Chaco Canyon, New Mexico. The University of New
Mexico Bulletin 308, Anthropological Series, Vol. 2, No. 2.

Breternitz, Cory Dale
1976 An Analysis of Axes and Mauls from Chaco Canyon, New Mexico. Ms. on file, Branch of
Cultural Research, National Park Service, Albuquerque, NM.

1982 Chronology: Dating the Bis sa’ani Community. In Bis sa’ani: A Late Bonito Phase
Community on Escavada Wash, Northwest New Mexico, Vol. 1, edited by Cory Dale
Breternitz, David E. Doyel, and Michael P. Marshall, pp. 61-70. Navajo Nation Papers in
Anthropology 14, Window Rock, AZ.

1982 Identifying Prehistoric Activity Areas: Analysis of Temporal and Functional Variability

Among Dolores Area Pitstructures A.D. 575-900. Master’s thesis, Department of
Anthropology, Washington State University, Pullman, WA.

982 An Evolutionary Model of Anasazi Cultural Development in the Central San Juan Basin. In

Bis sa’ani: A Late Bonito Phase Community on Escavada Wash, Northwest New Mexico,
Vol. 3, edited by Cory Dale Breternitz, David E. Doyel, and Michael P. Marshall, pp. 1241-

1249. Navajo Nation Papers in Anthropology 14, Window Rock, AZ.

Breternitz, Cory D., and David E. Doyel
1987 Methodological Issues for the Identification of Chacoan Community Structure: Lessons from

the Bis Sa’ani Community Study. American Archeology 6(3):183-189.

Breternitz, Cory Dale, David E. Doyel, and Michael P. Marshall (editors)

1982 Bis sa’ani: A Late Bonito Phase Community on Escavada Wash, Northwest New Mexico.
Navajo Nation Papers in Anthropology 14, Window Rock, AZ.

Breternitz, David A.

1966 An Appraisal of Tree-ring Dated Pottery in the Southwest. Anthropological Papers of the
University of Arizona, No. 10. Tucson, AZ.

Brethauer, Douglas P.

1978 Archaeological Investigations in the Chaco Canyon Vicinity, New Mexico. New Mexico
State University, Department of Sociology and Anthropology, Cultural Resources

—_ Management Division Report 270. Las Cruces, NM.

grugge, David M.



1980

.986

A History of the Chaco Navajos. Reports of the Chaco Center, No. 4. Division of Chaco
Research, National Park Service, Albuquerque, NM.

Tsegai: An Archaeological Ethnohistory of the Chaco Region. National Park Service,
Washington, DC.

Bureau of Land Management

1979

Final Star Lake-Bisti Regional Coal Environmental Statement, Vol. 1, Regional Analysis.
United States Department of the Interior, Washington, DC.

Cameron, Catherine M.

1982

1984

1985

1985

D e

The Chipped Stone of Chaco Canyon, New Mexico. Ms. on file, Branch of Cultural
Research, National Park Service, Albuquerque, NM.

A Regional View of Chipped Stone Raw Material Use in Chaco Canyon. In Recent
Research on Chaco Prehistory, edited by W. James Judge and John D. Schelberg, pp. 137-
152. Reports of the Chaco Center, No. 8, Division of Cultural Research, National Park
Service, Albuquerque, NM.

An Analysis of Manos from Chaco Canyon, New Mexico. Ms. on file, Branch of Cultural
Research, National Park Service, Albuquerque, NM.

The Chipped Stone at Pueblo Alto, Chaco Canyon, New Mexico. Ms. on file Branch of
Cultural Research, National Park Service, Albuquerque, New Mexico.

ameron, Catherine M., and Robert Lee Sappington

1984

Obsidian Procurement at Chaco Canyon. In Recent Research on Chaco Prehistory, edited by
W. James Judge and John D. Schelberg, pp. 153-171. Reports of the Chaco Center, No. 8,
Division of Cultural Research, National Park Service, Albuquerque, NM.

Cameron, Catherine M., and Lisa C. Young

1986

Lithic Procurement and Technology in the Chaco Canyon Area. Report submitted to the
Branch of Cultural Research, National Park Service, Santa Fe, NM. Contract No. PX7029-
5-CO31.

Camilli, Eileen L., and Linda S. Cordell

1983

Remote Sensing: Applications to Cultural Resources in Southwestern North America.
Remote Sensing: A Handbook for Archeologists and Cultural Resources Managers,

Supplement No. 8. Cultural Resources Management, National Park Service, Washington,
DC.

Carlson, Roy L.

1966

Twin Angels Pueblo. American Antiquity 31:676-682.

Carneiro, R. L.

—~.1970

A Theory of the Origin of the State. Science 169:733-738.

Carr, Christopher



1984 The Nature of Organization of Intrasite Archaeological Records and Spatial Analytic
Approaches to Their Investigation. In Advances in Archaeological Method and Theory, Vol.
o 7, edited by Michael B. Schiffer, pp. 103-222. Academic Press, Orlando, FL.

Cattanach, George S., Jr.
1980 Long House, Mesa Verde National Park, Colorado. Publications in Archeology 7H,
Wetherill Mesa Studies. National Park Service, Washington, DC.

Chang, Kwang-Chih
1958 Study of the Neolithic Social Grouping: Examples from the New World. American
Anthropologist 60(2):298-334.

Chapin, Gretchen
1940 A Navajo Myth from the Chaco Canyon. New Mexico Anthropologist 4(4):63-67.

Ciolek-Torrello, Richard

1978 A Statistical Analysis of Activity Organization: Grasshopper Pueblo, Arizona. Ph.D.
dissertation, University of Arizona. University Microfilms, Ann Arbor, AZ.

1985 A Typology of Room Function at Grasshopper Pueblo, Arizona. Journal of Field
Archaeology 12(1):41-63.

Ciolek-Torrello, Richard, and Jefferson Reid
1974 Change in Household Size at Grasshopper. The Kiva 40-(1-2):39-47.
—
.ary, Karen Husum
1984 Anasazi Diet and Subsistence as Revealed by Coprolites from Chaco Canyon. In Recent
Research on Chaco Prehistory, edited by W. James Judge and John D. Schelberg, pp. 265-
279. Reports of the Chaco Center, No. 8, Division of Cultural Research, National Park

Service, Albuquerque, NM.

Colson, Elizabeth
1979 In Good Years and Bad: Food Strategies of Self-Reliant Societies. Journal of

Anthropological Research 35(1):18-19.

Cordell, Linda S.

1979 Cultural Resources Overview of the Middle Rio Grande Valley, New Mexico. Bureau of
Land Management and the U.S. Forest Service, Albuquerque. U.S. Government Printing

Office, Washington, DC.

Cordell, Linda S. and Frod Plog
1979 Escaping the Confines of Normative Thought: A Reevaluation of Puebloan Prehistory.
American Antiquity 44(9):405-429.

~—Cully, Anne C.



1985 Check-list of Plants, Chaco Canyon National Monument. in Environment and Subsistence of
Chaco Canyon, New Mexico, edited by Frances Joan Mathien, pp. 135-245. Publications in
4 Archeology 18E, Chaco Canyon Studies, National Park Service, Albuquerque, NM.

1985 Pollen Evidence of Past Subsistence and Environment at Chaco Canyon, New Mexico. In
Environment and Subsistence of Chaco Canyon, New Mexico, edited by Frances Joan
Mathien, pp. 135-245. Publications in Archeology 18E, Chaco Canyon Studies, National
Park Service, Albuquerque, NM.

Cully, Anne C., and Jack D. Cully, Jr.
1985 Vegetative Cover, Diversity, and Annual Plant Productivity, Chaco Canyon, New Mexico.
Castetter Laboratory for Ethnobotanical Studies, Technical Series no. 134, Biology
Department, University of New Mexico, Albuquerque, NM.

1986 Evaluation of Agricultural Potential in Four Additions to Chaco Culture National Historic
Park. Submitted to the Division of Cultural Research, National Park Service, Santa Fe, NM.
Contract No. PX 7029-5-CO42. In An Archeological Survey of the Additions to Chaco
Culture National Historical Park, edited by Robert P. Powers. (In preparation).

Cully, Anne C., Marcia L. Donaldson, Mollie S. Toll, and Klara B. Kelley
1982 Agriculture in the Bis sa’ani Community. In Bis sa’ani: A Late Bonito Phase Community
on Escavada Wash, Northwest New Mexico, Vol. 1, edited by Cory Dale Breternitz, David
E. Doyel, and Michael P. Marshall, pp. 115-166. Navajo Nation Papers in Anthropology,
No. 14, Window Rock, AZ.

P

Ay, Jack F., Jr.
1985 Baseline Biology of Birds and Mammals at Chaco Canyon National Monument, New

Mexico. In Environment and Subsistence of Chaco Canyon, New Mexico, edited by Frances
Joan Mathien, pp. 279-305. Publications in Archeology 18E, Chaco Canyon Studies,

National Park Service, Albuquerque, NM.

Cushing, Frank Hamilton
1974 Zuni Breadstuffs. Reprinted. Originally printed in 1920. In Notes and Monographs 8,
Museum of the American Indian, Heye Foundation.

Damon, P. E., C. W. Ferguson, A. Long, and E. 1. Wallick
1974 Dendrochronologic Calibration of the Radiocarbon Time Scale. American Antiquity
39(2):350-366.

Davis, Emma Lou
1965 Small Pressures and Cultural Drift as Explanation for Abandonment of the San Juan Area,
New Mexico and Arizona. American Antiquity 30(3):353-354.

de Barros, Philip L. F.
—.1982 The Effects of Variable Site Occupation Span on the Results of Frequency Seriation.

American Antiquity 47 (2):291-315.



Dean, Jeffrey S.

1969 Chronological Analysis of Tsegi Phase Sites in Northeastern Arizona. Papers of the
. Laboratory of Tree-Ring Research 3. Tucson, AZ.

1985 Review of Time, Space, and Transition in Anasazi Prehistory by Michael S. Berry.
American Antiquity 50(3):704-705.

Dean, Jeffrey S., and Richard L. Warren
1983 Dendrochronology. In The Architecture and Dendrochronology of Chetro Ketl, Chaco
Canyon, New Mexico, edited by Stephen Lekson, pp. 105-240. Reports of the Chaco Center
No. 6, Division of Cultural Research, National Park Service, Albuquerque, NM.

De Angelis, James M.
1972 Physical Geography of the Chaco Canyon Country. Ms. on file, Geography Department,
University of New Mexico, and the Branch of Cultural Research, National Park Service,
Albuquerque, NM.

DeVelice, Robert L., John A. Ludwig, William H. Moir, and Frank Ronco, Jr.

1986 A Classification of Forest Habitat Types of Northern New Mexico and Southern Colorado.
United States Department Of Agriculture, Forest Service General Technical Report RM-131.

Rocky Mountain Forest and Range Experimental Station, Fort Collins, CO

DiPeso, Charles C.
1968 Casa Grandes and the Gran Chichimeca. El Palacio 75(4)_:45-61.

P

1974 Casas Grandes: A Fallen Trading Center of the Gran Chichimeca, 8 vols. The Amerind
Foundation and Northland Press, Dragoon and Flagstaff, AZ.

Doyel, David E., Cory D. Breternitz, and Michael P. Marshall
1984 Chacoan Community Structure: Bis sa’ani Pueblo and the Chaco Halo. In Recent Research
on Chaco Prehistory, edited by W. James Judge and John D. Schelberg, pp. 37-54. Reports
of the Chaco Center, No. 8, Division of Cultural Research, National Park Service,
Albuquerque, NM.

Drager, Dwight L.
1976 Anasazi Population Estimates with the Aid of Data Derived from Photogrammetric Map. In

Remote Sensing Experiments in Cultural Resource Studies, edited by Thomas Lyons, pp.
157-171. Reports of the Chaco Center, No. 1, National Park Service, Albuquerque, NM.

Drager, Dwight L., and Thomas R. Lyons
1983 A Field Test of Remote Sensing in Archaeology. Ms. on file, Branch of Cultural Research,
National Park Service, Albuquerque, NM.

Durand, Stephen R. and Winston B. Hurst
~—. 1985 A Refinement of Anasazi Cultural Chronology Using Multidimensional Scaling. In Anasazi
Puebloan Adaptation in Response to Climatic Stress: Prehistory of the Middle Rio Puerco
Valley by C. Irwin Williams, Larry L. Baker, Linda Brett, Stephen R. Durand, Winston B.

53



Hurst, and Fred Nials, Chapter 6. Ms. in preparation, Social Sciences Center, Desert
Research Institute, University of Nevada, Reno, NV.

an, Jeffrey S., and William J. Robinson
1977 Dendroclimatic Variability in the American Southwest: A.D. 680 to 1970. Laboratory of

Tree-Ring Research, The University of Arizona, Tucson. Submitted to the National Park
Service, Contract No. CX- 1595-5-0241.

Dutton, Bertha P.

1938 I eyit Kin, a Small House Ruin, Chaco Canyon, New Mexico. University of New Mexico
Bulletin, Monograph Series, Volume 1(5).

Dykeman, Douglas D.
1982 Architecture of the Bis sa’ani Community. In Bis sa’ani: A Late Bonito Phase Community
on Escavada Wash, Northwest New Mexico, Vol. 2, Pt. 2, edited by Cory Dale Breternitz,
David E. Doyel, and Michael P. Marshall, pp. 835-870. Navajo Nation Papers in
Anthropology, No. 14, Window Rock, AZ.

Ebert, James 1.
1984 Remote Sensing Applications in Archaeology. In Advances in Archaeological Theory and
Method 7, edited by Michael B. Schiffer, pp. 293-362. Academic Press, NY.

Ebert, James 1., and Robert K. Hitchcock
1980 Locational Modeling in the Analysis of the Prehistoric Roadway System at and Around
N Chaco Canyon, New Mexico. In Cultural Resources Remote Sensing, edited by Thomas R.
Lyons and Frances Joan Mathien, pp. 169-207. National Park Service, Washington, DC.

Ebert, James 1., and Thomas R. Lyons
1976 The Role of Remote Sensing in a Regional Archaeological Research Design: A Case Study.
In Remote Sensing Experiments in Cultural Resources Studies, assembled by Thomas R.
Lyons, pp. 5-9. Reports of the Chaco Center, No.1, National Park Service, Albuquerque,
NM.

1980 Remote Sensing in Archaeology, Cultural Resources Treatment and Anthropology: The
United States of America in 1979. In Aerial Archaeology 5:1-19.

Eighmy, Jeffrey L., Robert S. Sternberg, and Robert F. Butler
1980 Archaeomagnetic Dating in the American Southwest. American Antiquity 45(3):507-517.

Ellis, Florence Hawley
1956 Anthropological Evidence Supporting the Land Claim of the Pueblos of Zia, Santa Ana, and
Jemez. Ms. on file, Branch of Cultural Research, National Park Service, Albuquerque, NM.

—Esteva-Fabregat, Claudio

1987 Review of Elites: Ethnographic Issue by George E. Marcus. Journal of Anthropological
Research 43(1):93-96.




Fehr, Russell T., Klara B. Kelley, Linda Popelish, and Laurie E. Warner

1982 Prehistoric and Historic Occupation of the Black Creek Valley, Navajo Nation, Vol. 1.
e Navajo Nation Papers in Anthropology 7. Window Rock, AZ.

rerdon, Edwin N., Jr.

1955 A Trial Survey of Mexican-Southwestern Architectural Parallels. Monographs if the School
of American Research, No. 21. School of American Research and the Museum of New

Mexico, Santa Fe, NM.

Ferguson, T. J.
1981 Rebuttal Report of Plaintiff Zuni Indian Tribe. Ms. on file, Zuni Archaeological Program,
Pueblo of Zuni, NM.

Findley, James S., Arthur H. Harris, Don E. Wilson, and Clyde Jones
1975 Mammals of New Mexico. The University of New Mexico Press, Albuquerque, NM.

Fisher, Reginald G.
1934 Some Geographic Factors that Influenced Ancient Populations of the Chaco Canyon, New

Mexico. The University of Bulletin, Archaeology Series (3)1.

Flannery, Kent V. (editor)

1976 The Early Mesoamerican Village. Academic Press, NY.
Flynn, Leo L.
~1981 Report on the Mapping of Linearities from 1930’s Aerial Photography for the Bisti-Star Lake

Coal Lease Area, San Juan Basin, New Mexico. Ms. on file, Bureau of Land Management,
United States Department of the Interior, Santa Fe, NM.

Ford, Dabney
1985 Conversation with Joe Cly: Transcribed Notes from 21 January. On file, Chaco Culture
National Historical Park, NM.

Foster, Michael S.
1986 The Mesoamerican Connection: A View from the South. In Ripples in the Chichimec Sea:
New Considerations of Southwestern-Mesoamerican Interactions, edited by Frances Joan
Mathien and Randall H. McGuire, pp. 55-69. Southern Illinois University Press, Carbondale
and Edwardsville, IL.

Foxx, Teralene S.
1984 Importance of Fire in Ponderosa Pine. In La Mesa Fire Symposium, Los Alamos, New
Mexico, October 6 and 7, 1981, compiled by Teralene S. Foxx, pp. 11-37. Los Alamos
National Laboratory, LA-9236-NERP, (UC-11), NM.

Fowler, Andrew, John R. Stein, and Roger Anyon

1987 An Archaeological Reconnaissance of West-Central New Mexico: The Anasazi Monuments

—_ Survey. Office of Cultural Affairs, Historic Preservation Division, State of New Mexico,
Santa Fe, NM.



Franklin, Hayward H.
1980 Salmon Ruin Ceramics Laboratory Report. Investigations at the Salmon Site: The Structure
. of Chacoan Society in the Northern Southwest 2(5), edited by Cynthia Irwin-Williams and
Phillip H. Shelley. Ms. on file, Eastern New Mexico University, Portales, NM.

Franklin, Hayward H., and Dabney Ford
1982 Attribute Analysis of Cibola and San Juan McElmo Black-on-white Ceramic Types. In Bis
sa’ani: A Late Bonito Phase Community on Escavada Wash, Northwest New Mexico, Vol.
3, edited by Cory D. Breternitz, David E. Doyel, and Michael P. Marshall, pp. 935-954
Navajo Nation Papers in Anthropology, No. 14, Window Rock, AZ.

Fransted, Dennis, and Oswald Werner
1974 The Ethnogeography of the Chaco Canyon Area Navajo. Ms. on file, Branch of Cultural
Research, National Park Service, Albuquerque, NM.

Frisbie, Theodore R.
1978 High Status Burials in the Greater Southwest; An Interpretive Synthesis. Across the
Chichimec Sea: Papers in Honor of J. Charles Kelley, edited by Carroll L. Riley and Basil
C. Hendrick, pp. 202-227. Southern Illinois University Press, Carbondale and Edwardsdale,
IL.

1983 Anasazi-Mesoamerican Relationships: From the Bowels of the Earth and Beyond. In

Proceedings of the Anasazi Symposium 1981, edited by Jack E. Smith, pp. 21215-227. Mesa
Verde Museum Association, Mesa Verde National Park, CO.

g—
1985 The Chaco Phenomenon and Spanish Colonial Missions: Commonality through Paucity. In
Prehistory and History in the Southwest: Collected Papers in Honor of Alden C. Hayes,
edited by Nancy Fox, pp. 73-90. Papers of the Archaeological Society of New Mexico 11,
Santa Fe, NM.
Fritz, John
1986 Chaco Canyon and Vijayanagara: Proposing Spatial Meaning in Two Societies. Paper

presented at the first Chaco Nonconference, Chaco Culture National Historical Park, New
Mexico. Ms. on file, Branch of Cultural Research, National Park Service, NM.

Fuller, Steven and Claudia Chang
1978 Archaeological Clearance Investigations, National Park Service, Gando Sewer System,
Bureau of Indian Affairs, Branch of Roads, Route N27(1), 2 and 4, Ganado-Nazlini, Navajo
Indian Reservation, Land District 17, Apache County, Arizona. Ms. on file, Museum of
Arizona, Flagstaff, AZ.

Garcia-Matson, Velma

1979 Acoma Pueblo. In Handbook of the North American Indians, Vol. 9, edited by Alfonso
Ortiz, pp. 450-466. Smithsonian Institution, Washington, DC.

—Gillespie, William B.
1984 The Environment of the Chaco Anasazis. In New Light on Chaco Canyon, edited by David
Grant Noble, pp.37-44. School of American Research Press, Santa Fe, NM.

26



1984 Una Vida. In Great Pueblo Architecture of Chaco Canyon, New Mexicq by Stephen H.
Lekson, pp.79-94. Publications in Archeology 18B, Chaco Canyon Studies, National Park

Service, Albuquerque, NM.

1985 Holocene Climate and Environment of Chaco Canyon. In Environment and Subsistence of
Chaco Canyon, New Mexico, edited by Frances Joan Mathien, pp. 13-46. Publications in
Archeology 18E, Chaco Canyon Studies. National Park Service, Albuquerque, NM.

Gillespie, William B., and Robert P. Powers
1983 Regional Settlement Changes and Past Environment in the San Juan Basin, Northwestern
New Mexico. Paper presented at the 1983 Anasazi Symposium, Salmon Ruins, Bloomfield,
NM.

Gladwin, Harold S.
1945 The Chaco Branch Excavations at White Mound and in the Red Mesa Valley. Medallion
Papers, No. 33. Gila Pueblo, Globe, AZ.

Gleichman, Carol Legard
1987 Navajo and Historic Sites and Settlement of the Chaco Additions Inventory Survey.
Submitted to the National Park Service, Santa Fe, Contract No. PX 7029-5-C0O45. Draft.
Copies available from the Branch of Cultural Research, National Park Service, Santa Fe,
NM.

Grebinger, Paul
1973 Prehistoric Social Organization in Chaco Canyon, New Mexico. Kiva 39(1):3-23.

Hack, John T.
1941 Dunes of the Western Navajo Country. Geographical Review 31(2): 240-263.

1942 The Changing Physical Environment of the Hopi Indians of Arizona. Papers of the Peabody
museum of American Archaeology and Ethnology, Harvard University, Vol. 35, No. 1.
Cambridge, MA.

Hanson, John A.
1975 Stress Response in Cultural Systems: A Prehistoric Example from East-Central Arizona.

Fieldiana: Anthropology 65:92-101.

Hassan, Fekri A.
1975 Demographic Archaeology. In Advances in Archaeological Method and Theory, Vol. 1,
edited by Michael B. Schiffer, pp. 49-103. Academic Press, NY.

1981 Demographic Archaeology. Studies in Archaeology, Academic Press, NY.

Haury, Emil W,

—.1976 The Hohokam: Desert Farmers and Craftsmen; Excavations at Snaketown, 1964-1965. The
University of Arizona Press, AZ.




Hawley, Florence M.

1934 The Significance of the Dated Prehistory of Chetro Ketl, Chaco Canyon, New Mexico. The

N University of New Mexico Bulletin, Monograph Series 1(1).

1936 Field Manual of Prehistoric Southwestern Pottery Types. The University of New Mexico

Bulletin 291, Anthropological Series, Vol. 1, No. 4.

1937 Summary of Pottery from Tseh So. In Tseh So, A Small House Ruin, Chaco Canyon, New

Mexico, by Donald D. Brand, Florence M. Hawley, Frank C. Hibben, et al., pp. 85-87.
Anthropological Series, Vol. 2, No. 2. University of New Mexico Bulletin, Whole No. 308.

1938 The Family Tree of Chaco Canyon Masonry. American Antiquity 8(3): 247-255.

Hayes, Alden C.
1981 A Survey of Chaco Canyon Archeology. In mmwwm
Mexico, by Alden C. Hayes, David M. Brugge, and W. James Judge, pp. 1-68.
Publications in Archeology 18A, Chaco Canyon Series, National Park Service, Albuquerque,
NM.

Hayes, Alden C., and Thomas C. Windes
1975 An Anasazi Shrine in Chaco Canyon. In Collected Papers in Honor of Florence Hawle
Ellis, edited by Theodore R. Frisbie, pp. 143-156. Papers of the Archaeological Society of
New Mexico, No. 2, Santa Fe, NM.

~—ewett, Edgar L.

1921 The Excavation of Chetro Ketl. Art and Archaeology 11(1-2):45-62.
1936 The Chaco Canyon and Its Monuments. The University of New Mexico Press, Albuquerque,
NM.

Hibben, Frank C.
1937 Mammal and Bird Remains. In Tseh So, A Small House Ruin, Chaco Canyon, New
Mexico, by Donald D. Brand, Florence M. Hawley, Frank C. Hibben, et al., pg. 101-106.
Anthropological Series, Vol. 2, No. 2. University of New Mexico Bulletin, Whole No. 308.

1937 Stone and Other Artifacts. In Tseh So, A Small House Ruin, Chaco Canyon, New Mexico,
by Donald D. Brand, Florence M. Hawley, Frank C. Hibben, et al., pg. 90-100.
Anthropological Series, Vol. 2,

No. 2. University of New Mexico Bulletin, Whole No. 308.

Hill, James N.
1970 Broken K Pueblo: Prehistori Social Organization in the American Southwest.
Anthropological Papers of the University of Arizona 18, Tucson, AZ.

Hill, W. W,

—. 1982 An Ethnography of Santa Clara Pueblo. New Mexico, edited and annotated by Charles H.
Lange. The University of New Mexico Press, Albuquerque, NM.




Hill, W.W., and Dorothy Hill

1943

G

Jlsinger, J.
1901

The Legend of the Navajo Eagle-Catching Way. New Mexico Anthropologist 6-7:31-36.

Report on Pre-historic Ruins of Chaco Canyon, N.M. General Land Office Letter "P",
National Archives, Washington, DC.

Hurst, Winston B., and Stephen R. Durand

1981

Hyslop, John
1984

Ingbar, Eric
1979

1985

A Refinement of Anasazi Cultural Chronology on the Puerco River Using Multidimensional
Scaling. Paper presented at the 46th Annual Meeting of the Society for American
Archaeology, San Diego, CA.

The Inka Road System. Academic Press, NY.

An Examination of Adobe Roof Impressions from Site 29SJ389: Pueblo Alto, Chaco
Canyon, New Mexico. Ms. on file, Branch of Cultural Research, National Park Service,
Albuquerque, NM.

Analysis of Hidden Cave Feature Morphology. In The Archaeology of Hidden Cave.
Nevada, edited by David Hurst Thomas, pp. 307-331. Anthropological Papers of the
American Museum of Natural History, Vol., 61(1).

~=win-Williams, Cynthia

1972

1977

1983

The Structure of Chacoan Society in the Northern Southwest: Investigations at the Salmon
Site - 1972. Eastern New Mexico University Contributions in Anthropology 4(3). Portales
and Bloomfield, NM.

A Model of Chacoan Society. Ms. on file, Department of Anthropology, Eastern New
Mexico University, Portales, NM.

Socio-Economic Order and Authority Structure in the Chacoan Community at Salmon Ruin.
Paper presented at the Second Anasazi Symposium, Salmon Ruins, Bloomfield, NM.

Jackson, William H.

1878

1929

mes, John
1982

Report on the Ancient Ruins Examined in 1875 and 1877. In Tenth Annual Report of the
United Stated Geological and Geographical Survey of the Territories Embracing Colorado
and Parts of Adjacent Territories, Being a Report of the Progress of the Explorations for the
Year 1876 by F. V. Hayden, pp. 411-450. Government Printing Press, Washington, DC.

The Pioneer Photographer: Rocky Mountain Adventures with a Camera. Pioneer Life
Series. World Book Company, Yonkers-on-Hudson, NY.

Chartres, The Masons Who Built a Legend. Routledge and Kegan Paul, London.

29




Jennings, Jesse D., Alan R. Schroedl, and Richard N. Holmer - .
1980g Sudden Shelter. Anthropological Papers, No. 103. University of Utah Press, Salt Lake

=~ City, UT.

Johnson, Jr., Chester R. . .
1963 Tohalina Bikitsiel: a Pueblo Ruin at Toadlena, New Mexico. El Palacio 70(4):21-32.

Jones, Kirkland L. o _
1970 An Ecological Survey of the Reptiles and Amphibians of Chaco Canyon National Monument,

San Juan County, New Mexico. Unpublished M.S. thesis, Department of Biology,
University of New Mexico, Albuquerque, NM.

Judd, Neil M. . ‘ _
n.d. Chaco Canyon notes, notebooks, and note cards, Box 8. Papers of Neil M. Judd. Smithsonian

Institution, National Anthropological Archives, Washington, DC.

1920 National Geographic Society Reconnaissance of Chaco Canyon, New Mexico: Diary of Neil
M. Judd, Papers of Neil M. Judd, Box 6. Smithsonian Institution National Anthropological
Archives, Washington, DC,

1922 Archaeological Investigations at Pueblo Bonito, New Mexico. Explorations and Field-Work
of the Smithsonian Institution in 1921. Smithsonian Miscellaneous Collections 72(15):106-
117.

1927 Archeological Investigations in Chaco Canyon, New Mexico. Explorations and Field-Work
of the Smithsonian Institution in 1926 Smithsonian Miscellaneous Collections 78(7):158-
168.

1954 The Material Culture of Pueblo Bonito. Smithsonian Miscellaneous Collections 124,
Washington, DC.

1959 Pueblo del Arroyo, Chaco Canyon, New Mexico. Smithsonian Miscellaneous Collections
138(1), Washington, DC.

1964 The Architecture of Pueblo Bonito. Smithsonian Miscellaneous Collections 147(1),
Washington, DC.

Judge, W. James
1974 The Excavation of Tijeras Pueblo 197 1-1973: Preliminary Report, Cibola National Forest,
New Mexico. United States Department of Agriculture, Forest Service, Archeological
Report No. 3, Southwestern Region, Albuquerque, NM.

1975 Chaco Center: Research Design. Working Draft. Ms. on file, Division of Cultural
Research, National Park Service, Albuquerque, NM.

—~.1977 The Research Program of the Chaco Project: A Brief Summary. Paper presented to the
Pecos Conference, Pecos, NM.




1979 The Development of a Complex Cultural Ecosystem in the Chaco Basin, New Mexico. In

Proceedings of the First Conference on Scientific Research in the National Parks, Vol. 2,

. edited by Robert M. Linn, pp. 901-905. National Park Service Transactions and
Proceedings Series 5, Washington, DC.

1983 Chaco Canyon-San Juan. Paper presented to the School of American Research Advanced
Seminar, "Dynamics of Southwestern Prehistory." Santa Fe, NM.

1989 Chaco Canyon-San Juan Basin. In Dynamics of Southwest Prehistory, edited by Lindg S.
Cordell and George J. Gumerman, pp. 209-261. Smithsonian Institution Press, Washington,
DC.

Judge, W. James, Nancy Akins, Cory Breternitz, Cathy Cameron, William
Gillespie, L. Jean Hooten, Stephen Lekson, Peter McKenna, Robert Powers,
John Schelberg, Wolcott Toll, Marcia Truell, and Thomas Windes
1976 Archeological Field Procedural Manual. Ms. on file, Division of Cultural Research,
National Park Service, Albuquerque, NM.

Judge, W.J., W.B. Gillespie, S.H. Lekson, and H.W. Toll

1981 Tenth Century Developments in Chaco Canyon. In Collected Papers in Honor of Erik Reed,
edited by Albert Schroeder, pp. 65-98. Papers of the Archaeological Society of New Mexico
6, Santa Fe, NM.
Kane, Allen E.
~™.1986 Organizational Models for Northern Chacoan Outlier Communities. Paper presented at the

3rd Anasazi Conference, Monument Valley, UT.

Keetch, C. Wesley
1977 Soil Survey of San Juan County, New Mexico: Eastern Part. United States Department of
Agriculture, Soil Conservation Service, in cooperation with the Bureau of Indian Affairs, the
Bureau of Reclamation, and the New Mexico Agricultural Experiment Station, NM.

Kelley, J. Charles
1966 Mesoamerica and the Southwestern United States. In Archaeological Frontiers and External

Connections, edited by Gordon F. Ekholm and Gordon R. Willey, pp. 95-110. Handbook of
Middle American Indians, Volume 4. The University of Texas Press, Austin, TX.

1986 The Mobile Merchants of Molino. In Ripples in the Chichimec Sea: New Considerations of

Southwestern-Mesoamerican Interactions, edited by Frances Joan Mathien and Randall H.
McGuire, pp. 81-104. Southern Illinois University Press, Carbondale and Edwardsville, IL.

Kelley, J. Charles, and Ellen Abbott Kelley
1975 An Alternative Hypothesis for the Explanation of Anasazi Culture History. In Collected
Papers in Honor of Florence Hawley Ellis, edited by Theodore R. Frisbie, pp. 178-223.
Papers of the Archaeological Society of New Mexico 2, Santa Fe, NM.

——

'dder, Alfred Vincent




1958 Pecos, New Mexico: Archaeological Notes. Papers of the Robert S. Peabody Foundation

for Archaeology 5. Phillips Academy, Andover, MA.

—

1962 An Introduction to the Study of Southwestern Archaeology with a Preliminary Account of the

Excavations at Pecos. Yale University Press, New Haven, CT. (third printing)

Kincaid, Chris (editor) oy . .
1983 Chaco Roads Project, Phase I: A Reappraisal of Prehistoric Roads in the San Juan Basin,
1983. Bureau of Land Management, United States Department of the Interior, Albuquerque

and Santa Fe, NM.

Kincaid, Chris, John R. Stein, and Daisy F. Levine _ o
1983 Road Verification Summary. In Chaco Roads Project, Phase I: A Reappraisal of Prehistoric

Roads in the San Juan Basin, 1983, edited by Chris Kincaid, Chapter 9. Bureau of Land

Management, United States Department of the Interior, Albuquerque and Santa Fe, NM.

Kintigh, Keith W.
1985 Settlement, Subsistence, and Society in Late Zuni Prehistory. Anthropological Papers of the
University of Arizona, No. 44, Tucson, AZ.

Klein, Jeffrey, J.C. Lerman, P. E. Damon, and E. K. Ralph
1982 Calibration of Radiocarbon Dates: Tables Based on the Consensus Data of the Workshop on
Calibrating the Radiocarbon Time Scale. Radiocarbon 24(2):103-150.

“luckhohn, Clyde
1939 Discussion. In Preliminary Report on the 1937 Excavations, Bc 50-51. Chaco Canyon, New
Mexico, edited by Clyde Kluckhohn and Paul Reiter, pp. 151-162. The University of New
Mexico Bulletin 345, Anthropological Series 3(2).

1944 Navajo Witchcraft. Papers of the Peabody Museum of American Archaeology and
Ethnology, Harvard University, Vol. 22, No. 2. Cambridge, MA.

Kluckhohn, Clyde and Paul Reiter (editors)
1939 Preliminary Report on the 1937 Excavations, Bc 50-51, Chaco Canyon. New Mexico. The
University of New Mexico Bulletin 345, Anthropological Series 3(2).

Knoweles, Ralph L.

1974 Energy and Form, an Ecological Approach to Urban Growth. MIT Press, Cambridge, MA.
Kosse, Alan
1983 Anasazi Influence on the Environment, Proceedings of the Anasazi Symposium, 1981, edited

by Jack E. Smith, pp. 115-117. Mesa Verde National Park, Colorado. Mesa Verde Museum
Association, CO.

1983 Settlement Distribution and Agricultural Potential in Eastern San Juan County. In Economy
am and Interaction Along the Lower Chaco River, edited by Patrick Hogan and Joseph C.
Winter, pp. 609-612. Office of Contract Archeology and the Maxwell Museum of
Anthropology, Albuquerque, NM.




Kruskal, J.B.

1964 Multidimensional Scaling by Optimizing Goodness of Fit to a Nonmetric Hypothesis.
o Psychometrika 20(1): 1-27. :
1978 Multidimensional Scaling. Quantitative Applications in the Social Sciences, No. 11. Sage

University Paper, Beverly Hills and London.

Kruskal, Joseph B., Forrest W. Young, and Judith B. Seery o - .
1978 How to Use KYST-2A, a Very Flexible Program to Do Multidimensional Scaling and

Unfolding. Ms. on file, Bell Laboratories, Murray Hill, NJ.

Ladd, Edmund J. ‘ ‘
1979 Zuni Economy. In Handbook of the North American Indians, Vol. 8, edited by Alfonso

Ortiz, pp. 492-498. Smithsonian Institution. Washington, DC.

Lagasse, Peter F., William B. Gillespie, and Kenneth G. Eggert
1984 Hydraulic Engineering Analysis of Prehistoric Water-Control Systems. In Recent Research

on Chaco Prehistory, edited by W. James Judge and John D. Schelberg, pp. 187-211.
Report of the Chaco Center, No. 8, Division of Cultural Research, National Park Service,

Albuquerque, NM.

Lang, E. M.
1957 Deer of New Mexico. New Mexico Department of Game and Fish, Bulletin No. 5 , Santa

Fe, NM.

—

ange, Charles H.
1959 Cochiti: A New Mexico Pueblo, Past and Present. Southern Illinois University Press,
Carbondale and Edwardsville, IL.

LeBlanc, Stephen A.
1983 The Mimbres People. Thames and Hudson, London.

Lekson, Stephen H.
1977 Preliminary Analysis of Materials from Floor Fill, Floor Contract, and Associated Feature
Contexts, Floor 2, Room 145, Alto (1976 Season). Ms. on file, Branch of Cultural
Research, National Park Service, Albuquerque, NM.

1983 Chaco Architecture in Continental Context. In Proceeding of the Anasazi Symposium 1981,

edited by Jack E. Smith, pp. 183-194. Mesa Verde Museum Association, Mesa Verde
National Park, CO.

1983 The Architecture and Dendrochronology of Chetro Ketl, Chaco Canyon. New Mexico.
Reports of the Chaco Center 6, National Park Service, Albuquerque, NM.

1984 Great Pueblo Architecture of Chaco Canyon. New Mexico. Publications in Archeology 18B,
~ Chaco Canyon Studies. National Park Service, Albuquerque, NM.




1985 Points, Knives and Drills of Chaco Canyon. Ms. on file, Branch of Cultural Research,
National Park Service, Albuquerque, NM.

985 Regional Systematics in the Later Prehistory of Southern New Mexico. Paper presented at
the Third Jornada Conference, Tularosa, NM.

1985 Review of Bis sa’ani: A Late Bonito Phase Community on Escavada Wash, Northwestern

New Mexico by Cory Dale Breternitz, David E. Doyle, and Michael P. Marshall. The Kiva
50(2-3):164-167.

1985 The Architecture of Talus Unit, Chaco Canyon, New Mexico. In Prehistory and History in

the Southwest: Collected Papers in Honor of Alden C. Hayes, edited by Nancy Fox, pp. 43-

59. Papers of the Archaeological Society of New Mexico 11, Santa Fe, NM.

1985 Largest Settlement Size and the Interpretation of Socio-Political Complexity at Chaco
Canyon, New Mexico. Haliksa’i: UNM Contributions to Anthropology 4:68-75.
1988 Sociopolitical Complexity at Chaco Canyon, New Mexico. Unpublished Ph.D. dissertation,

Department of Anthropology, The University of New Mexico, Albuquerque, NM.

Lekson, Stephen, and W. James Judge
1978 Architecture of the Bonito Phase of Chaco Canyon, New Mexico. Paper presented at the
77th Annual Meeting of the American Anthropological Association, Los Angeles, CA.

“ipe, William D.
1974 A Conservation Model for American Archaeology. The Kiva 39(3-4): 213-245.

1978 The Southwest. In Ancient Native Americans, edited by Jesse Jennings, pp.327-402. W.H.
Freeman, San Francisco, CA.

Lister, Robert H.

1981 Chaco Canyon: Archaeology and Archaeologists. University of New Mexico Press,
Albuquerque, NM.

Long, Austin, and Bruce Rippeteau

1974 Testing Contemporaneity and Averaging Radiocarbon Dates. American Antiquity 39(2):205-
i
Loose, Richard
1979 Research Design. In Anasazi Communities of the San Juan Basin By Michael Marshall, John

R. Stein, Richard W. Loose, and Judith E. Novotny, pp. 355-363. Historic Preservation
Bureau, Santa Fe, NM.

—Iove, David W.

1980 Quaternary Geology of Chaco Canyon, Northwestern New Mexico. Unpublished Ph.D.
dissertation, Department of Geology, University of New Mexico, Albuquerque, NM.

64




1983 Summary of the Late Cenozoic Geomorphic and Depositional History of Chaco Canyon. In
Chaco Canyon Country, edited by S. G. Wells, D. W. Love, and T. W. Gardner, pp. 187-
i 206. American Geomorphical Field Group, Field Trip Guidebook, 1983, Conference,
Northwestern New Mexico. Adobe Press, Albuquerque, NM.

Lummis, C. F.
1880 Mysterious Ruins: A Visit to the Pueblo Alto. The Sunday Chronicle, San Francisco, 27
January.

Lyons, Thomas R., and Robert K. Hitchcock
1977 Remote Sensing Interpretation of an Anasazi Land Route System. In Aerial Remote Sensing
Techniques in Archeology, edited by Thomas R. Lyons and Robert K. Hitchcock, pp. 111-
134. Reports of the Chaco Center No. 2, National Park Service, Albuquerque, NM.

Maher, Louis J., Jr.
1963 Pollen Analyses of Surface Materials from the Southern San Juan Mountains, Colorado. The

Geological Society of America Bulletin 74(12):1485-1503.

Marshall, Michael P., John R. Stein, Richard W. Loose, and Judith E. Novotny
1979 Anasazi Communities of the San Juan Basin. Public Service Company, Albuquerque, and
the Historic Preservation Bureau, Santa Fe, NM.

1982 A Regional Perspective on the Late Bonito Phase. in Bis sa’ani: A Late Bonito Phase
Community on Escavada Wash, Northwest New Mexico, edited by Cory Dale Breternitz,
N David E. Doyel, and Michael P. Marshall, 1227-1240. Navajo Nation Papers in
Anthropology, No. 14. Navajo Nation Cultural Resource Management Program, Window
Rock, AZ.

Martin, Neils L., David P. Faulkner, Bahe Billy, and Janice A. Martin
1978 Soil and Range Inventory for the San Juan Basin Regional Uranium Study: Working Draft,
Report No. 9. Final report presented to the Bureau of Indian Affairs, United States
Department of the Interior, Albuquerque. Rangeland Resources International, Inc., Mancos,

CO.
Martin, Paul S.
1978 Lowry Ruin in Southwestern Colorado. Field Museum of Natural History, Anthropological

Series 23(1), Chicago, IL.

Martin, Paul S., and Elizabeth S. Willis

1940 Anasazi Painted Pottery in Field Museum of Natural History. Anthropology, Memoirs:

Field Museum of Natural History, Vol. 5, Chicago, IL.

Maruca, Mary
1982 An Administrative History of the Chaco Project. Anthropology Division, National Park
Service, Washington, DC.

a—

‘athien, Frances Joan




1981

1981

1983

1984

1985

1986

1987

Economic Exchange Systems in the San Juan Basin. Unpublished Ph.D. dissertation,
Department of Anthropology, University of New Mexico, Albuquerque, NM.

Neutron Activation of Turquoise Artifacts from Chaco Canyon, New Mexico. Current
Anthropology 22(3):293-294.

The Mobile Trader and the Chacoan Anasazi. In Proceedings of the Anasazi Symposium
1981, edited by Jack E. Smith, pp. 197-206. Mesa Verde Museum Association, Mesa Verde
National Park, CO.

Social and Economic Implications of Jewelry Items of the Chaco Anasazi. In Recent
Research on Chaco Prehistory, edited by W. James Judge and John D. Schelberg, pp. 173-
186. Reports of the Chaco Center, No. 8. Division of Cultural Research, National Park
Service, Albuquerque, NM.

Ornaments and Minerals from 29SJ 389 (Pueblo Alto). Ms. on file, Branch of Cultural
Research, National Park Service, Albuquerque, NM.

External Contact and the Chaco Anasazi. In Ripples in the Chichimec Sea: New
Considerations of Southwestern-Mesoamerican Interactions, edited by Frances Joan Mathien
and Randell H. McGuire, pp. 220-242. Southern Illinois Press, Carbondale and
Edwardsville, IL.

Ornaments and Minerals from Pueblo Alto. In Investigations at the Pueblo Alto Complex,
Chaco Canyon, New Mexico 1975-1979: Volume, III, Part 1: Artifactual and Biological
Analyses, edited by Frances Joan Mathien and Thomas C. Windes, pp. 381-428.
Publications in Archeology 18F, Chaco Canyon Series. National Park Service, Santa Fe,
NM.

Mathien, Frances Joan (editor)

1991

Excavations at 29SJ 633: The Eleventh Hour Site, Chaco Canyon, New Mexico. Reports at
the Chaco Center, No. 10. Branch of Cultural Research, National Park Service, Santa Fe,
NM.

Mathien, Frances Joan, and Thomas C. Windes

1989

1989

1989

A~

Historic Structure Report, Kin Nahasbas Ruin, Chaco Culture National Historic Park, New
Mexico. Ms. on file, Branch of Cultural Research, National Park Service, Albuquerque,
NM.

Greathouse Revisited: Kin Nahasbas, Chaco Culture National Historical Park. In From
Chaco to Chaco: Papers in Honor of Robert H. Lister and Florence C. Lister, edited by
Meliha S. Duran and David T. Kirkpatrick, pp. 11-34. The Archaeological Society of New
Mexico 15.

The Value of Photographic Documentation in Archeological Research: A Case Study. CRM
Bulletin 12(5):1-5.

Matson, R. G., and W. D. Lipe



1977 Seriation of Pueblo Ceramic Assemblages from Cedar Meas, SE Utah. Ms. on file with the
authors, University of British Columbia and Washington State University.

>

atthews, Washington
1889 Noqoilpi, the Gambler: a Navajo Myth. The Journal of American Folk-Lore 2(5):89-94.

Mauk, Ronald L., and Jan A. Henderson

1984 Coniferous Forest Habitat Types of Northern Utah. United States Department of
Agriculture, Forest Service General Technical Report INT-170. Intermountain Forest and

Range Experiment Station, Ogden, UT.

Maxon, James C.
1963 Lizard House. A Report of a Salvage Archeological Excavation at Chaco Canyon National
Monument, New Mexico, in 1960. Ms. on file, Branch of Cultural Research, National Park

Service, Albuquerque, NM.

McCallum, D. Archibald
1981 The Vegetation of the Zuni Mountain Region in Historical Perspective with Special
Reference to El Morro National Monument. Ms. on file, United States Forest Service,
Southwest Regional Office, Albuquerque, NM.

McGuire, Randall H.
1980 The Mesoamerican Connection in the Southwest. The Kiva 46:3-38.

~McGuire, Randall H., and Robert S. Sternberg
1982 A Revision of the Virtual Geomagnetic Pole Curve for the U.S. Southwest (AD 1100-1400)
and its Implications for Archaecomagnetic Dating. Paper presented at the 47th Annual
Meeting of the Society for American Archaeology, Minneapolis, MN.

McKenna, Peter J.
1981 Ceramics of Bc59. Ms. on file, Branch of Cultural Research, National Park Service,

Albuquerque, NM.

1984 The Architectural and Material Culture of 29SJ 1360, Chaco Canyon, New Mexico. Reports
of the Chaco Center, No. 7. Division of Cultural Research, National Park Service,

Albuquerque, NM.

1986 A Summary of the Chaco Center’s Small Site Excavations: 1973-1978. In Small Site

Architecture of Chaco Canyon, New Mexico, by Peter J. McKenna and Marcia L. Truell,
pp. 7-114. Publications in Archeology 18D, Chaco Canyon Studies, National Park Service,
Santa Fe, NM.

1991 Chaco Canyon’s Mesa Verde Phase. In Excavations at 29SJ 633: The Eleventh Hour Site
Chaco Canyon, New Mexico, edited by Frances Joan Mathien, pp. 127-137. Reports of the
Chaco Center, No. 10. Branch of Cultural Research, National Park Service, Santa Fe, NM.

N

cKenna, Peter J., and H.W. Toll



1984 Ceramics. In The Architecture and Material Culture of 29SJ 1360, Chaco Canyon, New
Mexico, by Peter J. McKenna, pp. 103-222. Reports of the Chaco Center, No. 7. Division

2l of Cultural Research, National Park Service, Albuquerque, NM.

McKenna, Peter J., and Marcia L. Truell

1986 Small Site Architecture of Chaco Canyon, New Mexico. Publications in Archeology 18D,

Chaco Canyon Studies, National Park Service, Santa Fe, NM.

McKenna, Peter J., and Thomas C. Windes
1975 Abstract of Site Notes for 29SJ 1088. Ms. on file, Branch of Cultural Research, National
Park Service, Santa Fe, NM.

McNitt, Frank
1966 Richard Wetherill: Anasazi. The University of New Mexico Press, Albuquerque, NM.
(revised)

Mehlhop, Patricia, and Norman J. Scott, Jr.
1980 Seed-harvesting Ant Populations. In The Ecology of Seeds and Their Predators on Three
Arid Sites in Arizona and New Mexico, Part 5. National Fish and Wildlife Laboratory, U.S.
Fish and Wildlife Service and the Museum of Southwestern Biology, University of New
Mexico, Albuquerque. Ms. on file, National Fish and Wildlife Laboratory, Albuquerque,
NM.

Michels, Joseph W., and Ignatius S. T. Tsong
“™1980 Obsidian Hydration Dating: A Coming of Age. In Advances in Archaeological Method and
Theory, Vol. 3, edited by Michael B. Schiffer, pp. 405-444. Academic Press, NY.

Mindeleff, Victor
1891 A Study of Pueblo Architecture; Tusayan and Cibola. Bureau of American Ethnology,
Eighth Annual Report, 1886-1887, pp. 3-228. Washington, DC.

Monks, Gregory G.

1981 Seasonality Studies. In Advances in Archaeological Method and Theory, Vol. 4, edited by
Michael B. Schiffer, pp. 177-240. Academic Press, NY.

Morain, Stanley A., Thomas k. Budge, and Amelia Komarek
1981 An Airborne Spectral Analysis of Settlement Sites in Chaco Canyon. In Remote Sensing;
Multispectral Analyses of Cultural Resources: Chaco Canyon and Bandelier National
Monument, edited by Thomas R. Lyons, pp. 1-37. Remote Sensing: A Handbook for
Archeologists and Cultural Resource Managers, Supplement 5. Cultural Resources
Management, National Park Service, Washington, DC.

Morenon, Pierre Ernest
1972 Masonry Coding Project. In The Structure of Chacoan Society in the Northern Southwest:
—_ Investigations at the Salmon Site - 1972. Edited by C. Irwin-Williams, pp. 27-36. Eastern
New Mexico University, Contributions in Anthropology 4(3), Portales, NM.



1975 Chacoan Roads and Adaptation: How a Prehistoric Population Can Define and Control Its
Social and Natural Environment. Paper presented at the 40th Annual Meeting of the Society
s for American Archaeology, Dallas, TX.

1977 Architectural Attributes and Intra-site Variation: A Case Study. Unpublished Ph.D.
dissertation on file, Southern Methodist University, Dallas, TX.

1977 A View of the Chacoan Phenomena from the "Backwoods": A Speculative Essay. Ms. on
file, Branch of Cultural Research, National Park Service, Albuquerque, NM.

Morenon, Pierre E., and Ben Amick
1977 Summary of Energy Study Results in Chaco Canyon National Monument. Fort Burgwin
Research Center, Southern Methodist University. Ms. on file, Branch of Cultural Research,
National Park Service, Albuquerque, NM.

Morris, Earl H.

1924 Burials in the Aztec Ruin. Anthropological Papers of the American Museum of Natural
History 26(3). American Museum Press, New York.

1928 Notes on Excavations in the Aztec Ruin. Anthropological Papers of the American Museum
of Natural History 26(5).

Mytton, James W.
1979 Preliminary Geologic Map of Chaco Canyon 1°x1/2’ Quadrangle Showing Coal Zones of
S Fruitland Formation, San Juan, Rio Arriba, and Sandoval Counties, New Mexico. United
States Department of the Interior, Geological Survey, Miscellaneous Field Studies, Map MF-
1104, Chaco Canyon Quadrangle, New Mexico.

Naroll, Raoul

1962 Floor Area and Settlement Population. American Antiquity 27:187-189.
National Academy of Sciences-National Academy of Engineering, Committee on Water Quality Criteria
1972 Water Quality Criteria 1972. Ecological Research Series, Environmental Studies Board,
Washington. Submitted to the Environmental Protection Agency, Washington, DC (EPA-R3-
73-033).

National Park Service
1970 Research Prospectus: Chaco Canyon National Monument. Copy on file, Branch of Cultural
Research, National Park Service, Santa Fe, NM.

1979 Chaco Canyon National Monument: General Management Plan/Development Concept Plan.
United States Department of the Interior, Southwest Regional Office, Santa Fe, NM.

Neitzel, Jill E.
1989 The Chacoan Regional System: Interpreting the Evidence for Sociopolitical Complexity. In
—_ The Sociopolitical Structure of Prehistoric Southwestern Societies, edited by Steadham
Upham, Kent G. Lightfoot, and Roberta A. Jewett, pp. 509-556. Westview Press, Boulder,
CO.



Netting, Robert McC.
1982 Some Home Truths on Household Size and Wealth. American Behavioral Scientist
i 25(6):641-622.

Nials, Fred L.

1983 Physical Characteristics of Chacoan Roads. In Chaco Roads Project: Phase I; A Reappraisal
of Prehistoric Roads in the San Juan Basin 1983, edited by Chris Kincaid, Chapter 6.

Bureau of Land Management, United States Department of the Interior, Albuquerque and
Santa Fe.

Nials, Fred L., John R. Stein, and John Roney
1983 Chacoan Roads in the Southern Periphery: Results of Phase II of the Bureau of Land
Management Chaco Roads Project. Ms. on file, Albuquerque District, Bureau of Land
Management, United States Department of the Interior, Albuquerque, NM.

Nie, Norman H., C. Hadlai Hull, Jean G. Jenkins, Karin Steinbrenner, and Dale H. Bent
1975 SPSS: Statistical Package for the Social Sciences (2nd edition). McGraw-Hill, NY.

Nichols, Deborah L., and Shirley Powell

1987 Demographic Reconstructions in the American Southwest: Alternative Behavioral Means to
the Same Archaeological Ends. The Kiva 52(3): 193-207.

Obenauf, Margaret Senter

1977 Discriminant Analysis on Pueblo II and Pueblo III Sherds. Ms. on file, Branch of Cultural
- Research, National Park Service, Albuquerque, NM.
1980 The Chacoan Roadway System. Unpublished M.A. thesis, Department of Anthropology,

University of New Mexico, Albuquerque, NM.

1983 Evaluation of Aerial Photography. In Chaco Roads Project, Phase I: A Reappraisal of
Prehistoric Roads in the San Juan Basin, 1983, edited by Chris Kincaid, Chapter 4. Bureau

of Land Management, United States Dept. of the Int, Albuquerque and Santa Fe, NM.

O’Bryan, Aileen

1956 The Dine: Origin Myths of the Navaho Indians. Smithsonian Institution, Bureau of
Ethnology, Bulletin 163, Washington, DC.

Oetlaar, Gerald A.
1985 Settlement Plans, Environmental Conditions and Refuse Disposal Patterns. Paper presented
at the 50th Annual Meeting of the Society for American Archaeology, Denver, CO.

Olson, Alan P.

1971 Archaeology of the Arizona Public Service Company, 345 K.V. Line. Museum of Northern
Arizona Bulletin 46, Flagstaff, AZ.

~Osborn, Neal L.



1966 A Comparative Floristic Study of Mount Taylor and Redondo Peak, New Mexico.
Unpublished Ph.D. dissertation, Dept. of Biology, University of New Mexico, Albuquerque,

- NM.

Pailes, R. A., and Joseph W. Whitecotton
1979 The Greater Southwest and the Mesoamerican "World" System: An Exploratory Model of
Rontier Relationships. In The Frontier: Comparative Studies, Vol. 2, edited by William
W. Savage, Jr. and Stephen 1. Thompson, pp. 105-121. The University of Oklahoma Press,

Norman, OK.
Palmer, Wayne C.
1965 Meteorological Drought. U. S. Dept. of Commerce, Research Paper No. 45. Washington,
DC.
Parsons, Elsie Clews
1923 Laguna Genealogies. Anthropological Papers of the American Museum of Natural History,
Vol. 19, Part 5.
Parsons, Elsie Clews (ed.)
1936 Hopi Journal of Alexander M. Stephen. Columbia University Contributions to Anthropology
23 (2).

Pattison, Natalie
1985 Rock Stairways of Chaco Canyon, New Mexico In Prehistory and History in the Southwest:

Collected Papers in Honor of Alden C Hayes, edited by Nancy Fox, pp. 61-72. The
Archaeological Society of New Mexico: 11, Santa Fe, NM.

—_—

1986 Stairways in Chaco Canyon, New Mexico, as Part of a Prehistoric Transport Network. Ms.
in preparation, Albuquerque, NM.

Paul, Peter D.
1977 Thermal Characteristics of Pueblo Bonito. Investigation of a Low Energy Thermal
Environment in the Classic Pueblo Community of 11th Century New Mexico. Ms. on file,
Division of Cultural Research, National Park Service, Albuquerque, NM.

1977 Wind Characteristics of the Chaco Canyon Environment with Particular Emphasis on Penasco
Blanco. Ms. on file, Branch of Cultural Research, National Park Service, Albuquerque,
NM.

Pepper, George H.
1906 Human Effigy Vases from Chaco Canon, New Mexico. In Boas Anniversary Volume:

Anthropological Papers Written in Honor of Franz Boas, pp. 320-334. G.E. Stechert & Co.,
NY.

1909 The Exploration of a Burial-Room in Pueblo Bonito, New Mexico. In Anthropological

~—~ Essays Presented to Frederic Ward Putnam by His Friends and Associates, pp. 196-252.
G.E. Stechert, NY.



1920 Pueblo Bonito. Anthropological Papers of the American Museum of Natural History, Vol.

217.

agan, Carl J.

1985 Dolores Archaeological Program Obsidian Studies. Dolores Archaeological Program
Technical Reports, Report No. DAP-268. Cultural Resources Mitigation Program: Dolores
Project. Submitted to the Bureau of Reclamation, Upper Colorado Region, Contract No. 8-
07-40-S0O562. Copies available from the Bureau of Reclamation.

Pielou, E. C.
1969 An Introduction to Mathematical Ecology. Wiley, Interscience, NY.
1974 Ecological Diversity. Dalhousie University Press, Halifax.

Pippin, Lonnie C.

1987 Prehistory and Paleoecology of Guadalupe Ruin, New Mexico. University of Utah,
Anthropological Papers, No. 112, University of Utah Press, Salt Lake City, UT.

Plog, Fred T.
1974 The Study of Prehistoric Change. Academic Press, NY.
1979 Prehistory: Western Anasazi. Handbook of the North American Indians, Vol. 9, edited by
Alfonso Ortiz, pp. 108-130. Smithsonian Institution, Washington, DC.
~™\1981 Cultural Resources Overview: Little Colorado Area, Arizona. United States Dept. of

Agriculture, Southwestern Region, Albuquerque, and the Bureau of Land Management,
Arizona State Office, Phoenix, AZ.

Postlethwaite, W. W.
1933 Excavations of Area Adjoining Sun Sanctuary, Chetro Ketl, Chaco Canyon, New Mexico.
In Paul Reiter’s notebook, vol. 4, Vivian Archives #1897. Ms. on file, Branch of Cultural
Research, National Park Service, Albuquerque, NM.

Potter, Loren D.
1974 Ecological Survey of Chaco Canyon. Ms. on file, Branch of Cultural Research, National
Park Service, Albuquerque, NM.

Potter, Loren D., and Richard Young
1977 Indicator Plants and Archaeological Sites, Chaco Canyon National Monument. Ms. on file,
Biology Dept., University of New Mexico, Albuquerque, NM.

Powell, J. W.

1892 Ninth Annual Report of the Bureau of Ethnology to the Secretary of the Smithsonian
Institution, 1887-1888. Washington, DC.

—Powell, Shirley

1983 Mobility and Adaptation: The Anasazi of Black Mesa, Arizona. Publications in
Archaeology, Southern Illinois Press, Carbondale and Edwardsville, IL.

12



Powers, Robert P. (editor)

——

1990

An Archeological Survey of the Additions to Chaco Culture National Historical Park.

National Park Service, Santa Fe, NM. (In preparation).

Powers, Robert P., William B. Gillespie, and Stephen H. Lekson

1983

The Outlier Survey: A Regional View of Settlement of the San Juan Basin. Reports of the
Chaco Center, No. 3, National Park Service, Albuquerque, NM.

Reid, J. Jefferson, and Stephanie M. Whittlesey

1982

Households at Grasshopper Pueblo. American Behavioral Scientist 25(6):687-703.

Reina, Ruben E., and Robert M. Hill, II

1978

The Traditional Pottery of Guatemala. The Texas Pan American Series. University of
Texas Press, Austin, TX.

Reyman, Jonathan E.

S

1978

1989

Pochteca Burials at Anasazi Sites? In Across the Chichimec Sea: Papers in Honor of J.
Charles Kelley, edited by Carroll L. Riley and Basil C. Hedrick, pp. 242-259. Southern
Illinois Press, Carbondale and Edwardsville, IL.

The History of Archaeology and the Archaeological History of Chaco Canyon, New Mexico.

In Tracing Archaeology’s Past: The Historiography of Archaeology, edited by Andrew L.

Christenson, pp. 41-53. Southern Illinois University Press, Carbondale and Edwardsville,
L.

ley, Carroll L.

1980

Trade and Contact in the Prehistoric Southwest. In New Frontiers in the Archaeology and
Ethnohistory of the Greater Southwest, edited by Carroll L. Riley and Basil Ce. Hedrick, pp.

13-19. Transactions of the Illinois State Academy of Science 72(4).

Roberts, Frank H.H., Jr.
n.d. Field Notes by F.H.H. Roberts, 1926-1927: Small Pueblo. Papers of F.H.H. Roberts,

_—

1927

1940

1958

miscellaneous collections #4851, Smithsonian Institution, National Archives, Washington, DC.
Copy on file, Chaco Center Archives #2108, Branch of Cultural Research, National Park Service,
Albuquerque, NM.

The Ceramic Sequence in the Chaco Canyon, New Mexico, and its Relation to the Cultures
of the San Juan Basin. Unpublished Ph.D. dissertation, Dept. of Anthropology, Harvard
University, MA.

Notes. Excavation of B¢ 53, Summer Season 1940. Ms. on file, Vivian Archives #2077,
Branch of Curation, National Park Service, Albuquerque, NM.

Pecos, New Mexico: Archaeological Notes. Papers of the Robert S. Peabody Foundation
for Archaeology, Vol. 5, Phillips Academy, Andover, MA.

obertson, Linda Butler




1983 Achiya:Dekap’bowa: Alliance and Polity in the Development of Cibola. Unpublished Ph.D.
dissertation, Dept. of Anthropology, Brown University, Providence, RI.

—

Jbinson, William J.

1978 Dated Fire Scars on Eight Trees from the IL.a Mesa Fire Area, Northern New Mexico.
Laboratory of Tree-Ring Research, University of Arizona, Tucson, AZ. Submitted to the
National Park Service, Southwest Region, NM. Contract No. PX7029-7-0893.

Robinson, William J., Bruce G. Harrill, and Richard L. Warren

1974 Tree Ring Dates From New Mexico B: Chaco-Gobernador Area. laboratory of Tree-Ring
Research, University of Arizona, Tucson, AZ.

Rodwell, Warwick J.

1981 The Archaeology of the English Church: The Study of Historic Churches and Churchyards.
B.T. Batsford, London.

Rohn, Arthur H.
1971 Mug House, Mesa Verde National Park - Colorado. Archeological Research Series 7-D,
National Park Service, Washington, DC.

Rose, Martin R.

1979 Preliminary Annual and Seasonal Dendroclimatic Reconstructions for Four Climatic Regions
Including and Surrounding Chaco Canyon. Laboratory of Tree-Ring Research. Ms. on file,
Branch of Cultural Research, National Park Service, Albuquerque, NM.

pay

»se, Martin R., William J. Robinson, and Jeffrey S. Dean

1982 Dendroclimatic Reconstruction for the Southeastern Colorado Plateau. Laboratory of Tree-
Ring Research, the University of Arizona, Tucson, AZ. Final report to the Division of
Cultural Research, National Park Service, Albuquerque, NM. Contract No. PX7486- 7-
0121.

Ross, Joseph Ray
1978 A Three-Dimensional Facies Analysis of the Canyon Alluvial Fill Sequence, Chaco Canyon,
New Mexico. Unpublished Master’s thesis, Dept. of Geology, University of New Mexico,
Albuquerque, NM.

Rowe, John Howland
1961 Statigraphy and Seriation. American Antiquity 26(3):324-330.

Roybal, F. Eileen, and others
1983 Hydrology of Area 60, Northern Great Plains, and Rocky Mountain Coal Provinces, New
Mexico, Colorado, Utah, and Arizona. Water Resources Investigations, Open File Report
83-203, U.S. Geological Survey, Albuquerque, NM.

Russell, Glenn S.
~—.1981 Preliminary Hydration Pates for the Polvadera Peak and Jemez Hountains (sic) Obsidian

Sources, New Mexico. In Obsidian Dates I1I: A Compendium of the Obsidian Hydration
Determinations made at the UCLA Obsidian Hydration Laboratory, edited by Clement W.

14



Meighan and Glenn S. Russell, pp. 142-145. Monograph XVI, Institute of Archaeology,
University of California, Los Angeles, CA.

P

.ssell, T. Paul

1964 Antelope of New Mexico. The New Mexico Dept. of Game and Fish, Bulletin 12, Santa Fe,
NM.

Samuels, Michael L., and Julio L. Betancourt

1982 Modeling the Long-Term Effects of Fuelwood Harvests on Pinyon-Juniper Woodlands.
Environmental Management 6(6):505-515.

Sanders, William T.

1974 Chiefdom to State: Political Evolution at Kaminaljuyu, Guatemala. In Reconstructing

Complex Societies: An Archaeological Colloquium, edited by C.B. Moore, pp. 97-113.
Bulletin of the American Schools of Oriental Research, Supplement No. 20.

SAS Institute

1982 SAS User’s Guide: Statistics, 1982 Edition, edited by Alice Allen Ray. SAS Institute,
Cary, NC.

Schaafsma, Curtis F.
1977 An Archaeological Survey Adjacent San Mateo Mesa, McKinley County, New Mexico.
Contract Archaeology Program, The School of American Research, Santa Fe, NM.
Prepared for Houston Oil and Minerals Corp.

—

helberg, John Daniel

1982 Economic and Social Development as an Adaptation to a Marginal Environment in Chaco
Canyon, New Mexico. Unpublished Ph.D. dissertation, Department of Anthropology,
Northwestern University, Evanston, IL.

1987 Metates of Chaco Canyon. Ms. in preparation. Branch of Cultural Research, National Park
Service, Albuquerque, NM.
Schiffer, Michael B.
1972 Archaeological Context and Systemic Context. American Antiquity 37:157-165.

Schroeder, Albert H.
1981 How Far Can a Pochteca Leap Without Leaving Footprints? In Collecteed Papers in Honor
of Erik Kellerman Reed, edited by Albert H. Schroeder, pp. 43-64. Papers of the

Archaeological Society of New Mexico, No. 6, Albuquerque Archaeological Society Press,
NM.

Scott, Glenn R., Robert B. O’Sullivan, and David L. Weide

1984 Geologic Map of the Chaco Culture National Historic Park, Northwestern, New Mexico.
Miscellaneous Investigation Series, Map I-1571, U.S. Geological Survey, Denver, CO.

~Lcott, Norman J., Jr.

980 Introduction. In The Ecology of Seeds and Their Predators on Three Arid Sites in Arizona
and New Mexico, Part 1. National Fish and Wildlife Laboratory, U.S. Fish and Wildlife

13



Service and the Museum of Southwestern Biology, University of New Mexico, Albuquerque,
NM.

980 Phenology of the Perennial Plants. In The Ecology of Seeds and Their Predators on Three
Arid Sites in Arizona and New Mexico, Part 2. National Fish and Wildlife Laboratory, U.S.

Fish and Wildlife Service and the Museum of Southwestern Biology, University of New
Mexico, Albuquerque, NM.

1980 Granivorous Bird Populations. In The Ecology of Seeds and Their Predators on Three Arid
Sites in Arizona and New Mexico, Part 2. National Fish and Wildlife Laboratory, U.S. Fish
and Wildlife Service and the Museum of Southwestern Biology, University of New Mexico,
Albuquerque, NM.

1980 Rodent Populations. In The Ecology of Seeds and Their Predators on Three Arid Sites in
Arizona and New Mexico, Part 2. National Fish and Wildlife Laboratory, U.S. Fish and

Wildlife Service and the Museum of Southwestern Biology, University of New Mexico,
Albuquerque, NM.

1980 Perennial Plant Coverage. In The Ecology of Seeds and Their Predators on Three Arid Sites
in Arizona and New Mexico, Part 2. National Fish and Wildlife Laboratory, U.S. Fish and
Wildlife Service and the Museum of Southwestern Biology, University of New Mexico,
Albuquerque, NM.

1980 Ephemeral Plant Populations. In The Ecology of Seeds and Their Predators on Three Arid
: Sites in Arizona and New Mexico, Part 2. National Fish and Wildlife Laboratory, U.S. Fish

and Wildlife Service and the Museum of Southwestern Biology, University of New Mexico,
Albuquerque, NM.

P

Scott, Norman J., Jr., and Ray Szekunda
1980 Rodent Responses to Experimental Seed Diets. In The Ecology of Seeds and Their Predators
on Three Arid Sites in Arizona and New Mexico, Part 2. National Fish and Wildlife
Laboratory, U.S. Fish and Wildlife Service and the Museum of Southwestern Biology,
University of New Mexico, Albuquerque, NM.

Scurlock, Dan, and Vicky T. Jacobsen
1981 Prehistoric Adaptive Use of Passive Energy at Chaco Canyon. Contract Abstracts and CRM

Archeology 2(2):36-41.

Sebastian, Lynne
1983 Archaeological Excavation along the Turquoise Trail: The Mitigation Program. Office of
Contract Archeology, University of New Mexico, Albuquerque. Submitted to the U.S.
Corps of Engineers, Los Angeles District, CA. Contract # DACW47-83-D-0068#4.

1983 Regional Interaction: The Puebloan Adaptation. In Economy and Interaction Along the
Lower Chaco River, edited by Patrick Hogan and Joseph C. Winter, pp. 445-452. Office of
— Contract Archeology and the Maxwell Museum, University of New Mexico, Albuquerque,
NM.



1988 Leadership, Power, and Productive Potential: A Political Model of the Chaco System.
Unpublished Ph.D. dissertation, Department of Anthropology, The University of New
Mexico, Albuquerque, NM.

Sebastian, Lynne, and Jeffrey A. Altschul
1986 Settlement Pattern, Site Typology, and Demographic Analyses: The Anasazi, Archaic, and
Unknown Sites. Submitted to the Division of Cultural Research, National Park Service,
Santa Fe, NM. Contract No. PX7029-5-CO41. To be in An Archeological Survey of the

Additions to Chaco Culture National Historical Park, edited by Robert P. Powers (in
preparation).

Service, Elman R.

1962 Primitive Social Organization. Random House, NY.

Shelley, Phillip H.
1980 Salmon Ruin Lithics Laboratory Report. In Investigations of the Salmon Site: The Structure
of Chacoan Society in the Northern Southwest, Vol. 3, edited by Cynthia Irwin-Williams and
Phillip H. Shelley, pp. 1-159. Eastern New Mexico University, Portales, AZ.

Shepard, Roger N.
1974 Representation of Structure in Similarity Data: Problems and Prospects. Psychometrika
39(1): 373-421.

Siemers, Charles T., and Norman R. King
974 Macroinvertebrate Paleoecology of a Transgressive Marine Sandstone, Cliff House Sandstone
(Upper Cretaceous), Chaco Canyon, Northwestern New Mexico. In New Mexico Geological
Society Guidebook, 25th Field Conference, Ghost Ranch (Central-Northern New Mexico),
1974, edited by Charles T. Siemers, pp. 267-277. New Mexico Geological Society,
Socorro, NM.

Simmons, Alan H.
1982 LA 18091. In Prehistoric Adaptive Strategies in the Chaco Canyon Region, Northwestern
New Mexico, Vol. 2, assembled by Alan H. Simmons, pp. 730-562. Navajo Nation Papers
in Anthropology, No. 9, Window Rock, AZ.

Simons, Li, and Associates, Inc.
1982 Final Report: Erosion Study at Chaco Culture National Historic Park, New Mexico.
Submitted to the National Park Service, Southwest Region, Santa Fe, Contract # CX 7029-
10018. Simons, Li, and Associates, Inc., Fort Collins, CO.

Slatter, Edwin D.
1973 Climate in Pueblo Abandonment of the Chevelon Drainage, Arizona. Paper presented at the
72nd Annual Meeting of the American Anthropological Association, New Orleans, LA.

~—Smith, Howard N., Jr.



1982 Kiva Wall Paintings at Salmon Ruins, New Mexico. In Collected Papers in Honor of John
W. Runyan, edited by Gerald X. Fitzgerald, pp. 79-92. Papers of the Archaeological
Society of New Mexico 7. Albuquerque, NM.

Smith, Jack E. (assembler)

1964 Salvage Archaeology in the Prewitt District. Highway Salvage Archaeology, Vol. 5. Ms.
on file, the New Mexico State Highway Dept. and the Museum of New Mexico, Santa Fe,
NM.

Smith, Watson, Richard B. Woodbury, and Nathalie F. S. Woodbury
1966 The Excavation of Hawikuh by Frederick Webb Hodge; Report of the Hedricks-Hodge

Expedition 1917-1923. Contributions from the Museum of the American Indian, Heye
Foundation 20, NY.

Snyder, Floyd W.
1947 A Preliminary Survey of Water Supply and Irrigation by Prehistoric Inhabitants of the Chaco
Canyon. Ms. on file, Vivian Archives #564, Branch of Cultural Research, National Park
Service, Albuquerque, NM.

Sofaer, A., V. Zinser, and R.M. Sinclair

1979 A Unique Solar Marking Construct. Science 206:283-291.
Stamm, Winifred (editor)

1929 Chaco Canyon Closes. Digs 4:33-34.

2in, John R.

1983 Road Corridor Descriptions. In Chaco Roads Project, Phase I: A Reappraisal of Prehistoric
Roads in the San Juan Basin, 1983, edited by Chris Kincaid, Chapter 8. Bureau of Land
Management, United States Dept. of the Interior, Albuquerque and Santa Fe, NM.

1987 Architecture and Landscape. In An Archaeological Reconnaissance of West-Central New

Mexico: The Anasazi Monuments Project, by Andrew P. Fowler, John R. Stein, and Roger
Anyon, pp. 71-103. Office of Cultural Affairs, Historic Preservation Division, State of New
Mexico, Santa Fe, NM.

Stein, John R., and Peter J. McKenna
1988 An Archeological Reconnaissance of a Late Bonito Phase Occupation near Aztec Ruins
National Monument, New Mexico. Division of Anthropology, Southwest Cultural Resources
Center, National Park Service, Santa Fe, NM.

Stephens, Jeanette E.
1985 Settlement Plan and Community Interaction. Paper presented at the 50th Annual Meeting of
the Society for American Archaeology, Denver, CO.

Stevenson, Marc G.
—.1985 The Formation of Artifact Assemblages at Workshop/Habitation Sites: Models from Peace
Point in Northern Alberta. American Antiquity 50(1);63-81.




Stevenson, Matilda Coxe
1970 The Zuni Indians: Their Mythology, Esoteric Fraternities, and Ceremonies. Bureau of

al American Ethnology, Twenty-third Annual Report, 1901-1902. Washington, DC.
Reprinted. The Rio Grande Press, Glorieta, NM. Originally published 1904.

Strover, William
1906 Field Notes of the Resurvey of Sec. 12, T. 21 N., R. 11 W., New Mexico Princ. Mer.
Filed with the U.S. Surveyor General, Santa Fe, New Mexico. Chaco Center Archives
#2140B, Albuquerque, NM.

Stuiver, Minze
1982 A High-Precision Calibration of the AD Radiocarbon Time Scale. Radiocarbon 24(1):1-26.

Tainter, Joseph A., and David "A" Gillio
1980 Cultural Resources Overview: Mount Taylor Area, New Mexico. Submitted to the U.S.
Forest Service, U.S. Department of Agriculture, and the Bureau of Land Management, U.S.
Department of Interior. Copies available from Superintendent of Documents, U.S.
Government Printing Office, Washington, DC.

Toll, H. Wolcott
1981 Ceramic Comparisons Concerning Redistribution in Chaco Canyon, New Mexico. In
Production and Distribution: A Ceramic Viewpoint, edited by Hilary Howard and Elaine L.
Morris, pp. 83-121. British Archaeological Reports International Series 120. Oxford.

1984 Trends in Ceramic Import and Distribution in Chaco Canyon. In Recent Research on Chaco
Prehistory, edited by W. James Judge and John D. Schelberg, pp. 115-135. Reports of the
Chaco Center 8, Division of Cultural Research, National Park Service, Albuquerque.

1985 Pottery, Production, Public Architecture, and the Chaco Anasazi System. Unpublished
Ph.D. dissertation, Department of Anthropology, University of Colorado, Boulder, CO.

1990 Reassessment of Chaco Cylinder Jars. In Clues to the Past: Papers in Honor of William M.
Sundt, edited by Meliha S. Duran and David T. Kirkpatrick, pp. 273-305. The
Archaeological Society of New Mexico: 16. Albuquerque, NM.

Toll, H. Wolcott, and Peter J. McKenna
1987 The Ceramography of Pueblo Alto. In Investigations at the Pueblo Alto Complex, Chaco
Canvon. New Mexico, 1975-1979: Volume III, Part 1: Artifactual and Biological Analyses,
edited by Frances Joan Mathien and Thomas C. Windes, pp. 19-230. Publications in
Archeology 18F, Chaco Canyon Series, National Park Service, Santa Fe, NM.

Toll, H. Wolcott, Thomas C. Windes, and Peter J. McKenna

1980 Late Ceramic Patterns in Chaco Canyon: The Pragmatics of Modeling Ceramic Exchange.
In Models and Methods in Regional Exchange, edited by Robert E. Fry, pp. 95-117. SAA
Papers No. 1.
11, H. Wolcott, Mollie Struever Toll, Marcia L. Truell, and William B.
uillespie



1985 Experimental Corn Plots in Chaco Canyon: The Life and Hard Times of Zea Mays L. In
Environment and Subsistence of Chaco Canyon, New Mexico, edited by Frances Joan
Mathien, pp. 79-134. Publications in Archeology 18E, Chaco Canyon Studies. National
Park Service, Albuquerque, NM.

Toll, Mollie Struever
1985 An Overview of Chaco Canyon Macrobotanical Materials and Analysis to Date. In
Environment and Subsistence of Chaco Canyon, New Mexico, edited by Frances Joan
Mathien, pp. 247-277. Publications in Archaeology 18E, Chaco Canyon Studies. National
Park Service, Albuquerque, NM.

1987 Plant Utilization at Pueblo Alto, A Chacoan Town Site: Flotation and Macrobotanical

Analyses. In Investigations at the Pueblo Alto Complex, Chaco Canyon, New Mexico 1975-
1979: Volume III, Part 2: Artifactual and Biological Analyses, edited by Frances Joan
Mathien and Thomas C. Windes, pp. 691-784. Publications in Archeology 18F, Chaco

Canyon Studies, National Park Service, Santa Fe, NM.

Trott, Joseph J.
1980 A Test Excavation Across a Prehistoric Anasazi Roadway Segment North of Pueblo Alto,
Chaco Canyon National Monument. Ms. on file, Branch of Cultural Research, National
Park Service, Albuquerque, NM.

Truell, Marcia L.

1979 Excavations at 298J633, Chaco Canyon; the 11th Hour Site. Ms. on file, Branch of Cultural
N Research, National Park Service, Albuquerque, NM.
1986 A Summary of Small Site Architecture in Chaco Canyon, New Mexico. In Small Site

Architecture of Chaco Canyon, New Mexico by Peter J. McKenna and Marcia L. Truell, pp.
115-502. Publications in Archeology 18D, Chaco Canyon Studies. National Park Service,
Santa Fe, NM.

1992 Excavations at 29SJ 627, Chaco Canyon New Mexico. Volume I. The Architecture and
Stratigraphy. Reports of the Chaco Center, No. 11. Branch of Cultural Research, National
Park Service, Santa Fe, NM.

Tuan, Yi-Fu, Cyril E. Everard, Jerold G. Widdison, and Iven Bennett
1973 The Climate of New Mexico. New Mexico State Planning Office, Santa Fe, NM.

Turner, Christy G., II, and Laurel Lofgren
1966 Household Size of Prehistoric Western Pueblo Indians. Southwestern Journal of
Anthropology 22:117-132.

United States Department of Commerce
1982 Substation History: New Mexico. A summary of information on substation locations,
elevations, exposures, instrumentations, records, and observers, from date station was
established through February, 1982. National Weather Service, Southern Region, Substation
~~ Management Branch, Fort Worth, TX.

United States Geological Survey



1983

Water Resources Data: New Mexico. Water Years 1977-1983. Data Report NM-77-1
through NM-83-1. Water Resources Division, United States Geological Survey,
Albuquerque, NM.

Vickers, Rodger, Lambert Dolphin, and David Johnson

1976

Archaeological Investigations at Chaco Canyon Using a Subsurface Radar. In Remote
Sensing Experiments in Cultural Resource Studies; Non-Destructive Methods of
Archaeological Exploration, Survey and Analysis, assembled by Thomas R. Lyons, pp. 81-
101. Reports of the Chaco Center, No. 1, National Park Service and the University of New
Mexico, Albuquerque, NM.

Vivian, R. Gordon

1948

1959

1965

1983

1983

1983

Memorandum for Superintendent McNeil, Chaco Canyon. Interview with Mrs. Richard
Wetherill. Chaco Center Archive # 657. On file, Branch of Cultural Research, National
Park Service, Albuquerque, NM.

The Hubbard Site and Other Tri-Wall Structures in New Mexico and Colorado.
Archaeological Research Series No. 5, National Park Service, Washington, DC.

The Three-C Site, an Early Pueblo II Ruin in Chaco Canyon, New Mexico. University of
New Mexico Publications in Anthropology 13.

Identifying and Interpreting Chacoan Roads: An Historical Perspective. In Chaco Roads
Project, Phase I: A Reappraisal of Prehistoric Roads in the San Juan Basin, 1983, edited by
Chris Kincaid, Chapter 3. Bureau of Land Management, United States Dept. of the Interior,
Albuquerque and Santa Fe, NM.

Discovery and Description: Chacoan Road Field Studies, 1963-1980. In Chaco Roads
Project, Phase I: A Reappraisal of Prehistoric Roads in the San Juan Basin, 1983, edited by
Chris Kincaid, Appendix A. Bureau of Land Management, United States Dept. of the
Interior, Albuquerque and Santa Fe, NM.

The Chacoan Phenomenon: Culture Growth in the San Juan Basin. Paper presented at the
82nd Annual Meeting of the American Anthropological Association, Chicago, IL.

Vivian, Gordon, and Tom W. Mathews

1965

Kin Kletso, a Pueblo III Community in Chaco Canyon, New Mexico. Southwestern
Monuments Association, Technical Series 6(1), Globe, AZ.

Vivian, R. Gwinn

1970

1970

An Inquiry into Prehistoric Social Organization in Chaco Canyon, New Mexico. In
Reconstructing Prehistoric Pueblo Societies, edited by William A. Longacre, pp. 59-83.
School of American Research, Santa Fe, NM.

Aspects of Prehistoric Society in Chaco Canyon, New Mexico. Unpublished Ph.D.
dissertation, Department of Anthropology, University of Arizona, Tucson, AZ. University
Microfilms, Ann Arbor, MI.




1972 Prehistoric Water Conservation in Chaco Canyon. Final technical letter report for the
National Science Foundation grant GS 3100. Ms. on file, Division of Cultural Research,
i National Park Service, Albuquerque, NM.

1974 Conservation and Diversion: Water Control Systems in the Anasazi Southwest. In
Irrigation’s Impact on Society, edited by Theodore E. Downing and McGuire Gibson, pp.
95-112. Anthropological Papers of the University of Arizona, No. 25, Tucson, AZ.

1984 Agricultural and Social Adjustments to Changing Environments in the Chaco Basin. In
Prehistoric Agricultural Strategies in the Southwest, edited by Suzanne K. Fish and Paul R.
Fish, pp. 243-257. Arizona State University, Anthropological Research Papers, No. 33.
Tempe, AZ.

1989 Kluckhohn Reappraised: The Chacoan System as an Egalitarian Enterprise. Journal of
Anthropological Research 45(1):101-113.

1990 The Chacoan Prehistory of the San Juan Basin. New World Archaeological Record Series,
Academic Press, NY.

Vivian, R. Gwinn, Dulce N. Dodgen, and Gayle H. Hartman
1978 Wooden Ritual Artifacts from Chaco Canyon, New Mexico: the Chetro Ketl Collection.
Anthropological Papers of the University of Arizona No. 32, Tucson, AZ.

Vivian, R. Gwinn, and Robert C. Buettner
1971 Field notes and data collected for 1970-1971 National Science Foundation grant GS3100:
Prehistoric Water Conservation in Chaco Canyon. Ms. on file, Branch of Cultural Research,
National Park Service, Albuquerque, NM.

Voll, Charles B.
1964 Bc-362, a Small Late 11th and Early 12th Century Farming Village in Chaco Canyon, New
Mexico. Ms. on file, Division of Cultural Research, National Park Service, United States
Department of Interior, Albuquerque, NM.

Voth, H. R.
1903 The Oraibi Summer Snake Ceremony. Field Museum of Natural History, Anthropological
Series 3(4).

Ware, John A., and George J. Gumerman
1977 Remote Sensing Methodology and the Chaco Canyon Prehistoric Road System. In Aerial
Remote Sensing Techniques in Archeology, edited by Thomas R. Lyons and Robert K.
Hitchcock, pp. 135-167. Reports of the Chaco Center, No. 2, National Park Service,
Albuquerque, NM.

Warren, A. Helene
1976 Technological Studies of the Pottery of Chaco Canyon. Ms. on file, Branch of Curation,
— National Park Service, Albuquerque, NM.

warren, A. Helene, and Frances Joan Mathien



1985 Prehistoric and Historic Turquoise Mining in the Cerrillos District: Time and Place. In

Southwestern Culture History: Collected Papers in Honor of Albert H. Schroeder, edited by
- Charles H. Lange, pp. 93-127. The Archaeological Society of New Mexico:10. Santa Fe,
NM.

Washburn, Dorothy Koster
1980 The Mexican Connection: Cylinder Jars from the Valley of Oaxaca. In New Frontiers in
the Archaeology and Ethnohistory of the Greater Southwest, edited by Carroll L. Riley and
Basil C. Hedricks. Transactions of the Illinois State Academy of Science 72(4):70-85.

Waters, Frank
1963 The Book of the Hopi. Viking Press, NY.

Weide, D.L., G.B. Schneider, J.W. Mytton, and G.R. Scott

1979 Geologic Map of the Pueblo Bonito Quadrangle, San Juan County, New Mexico: United

States Geological Survey, Miscellaneous Field Studies, Map MF-1119. United States
Geological Survey, Reston, VA and Denver, CO.

Weisburd, Stefi
1985 Self-Reversing Minerals Make a Comeback. Science News 127(15): 234-236.

Welsh, Stanley L.

1979 A list of charcoal species from Chaco site features. List on file, Division of Cultural
P Research, National Park Service, Albuquerque, NM.

Wendorf, Fred, Nancy Fox, and Orian L. Lewis (editors)

1956 Pipeline Archaeology: Report of Salvage Operations in the Southwest on El Paso Natural
Gas Company Projects 1950-1953. Laboratory of Anthropology, Santa Fe, NM, and the
Museum of Northern Arizona, Flagstaff, AZ.

Wetherill, Lulu Wade, and Bryon Cummings
1922 A Navaho Folk Tale of Pueblo Bonito. Art and Archaeology 14(3): 132-136.

Wetherill, Richard

1904 Letter from the Wetherill Mercantile Co. to Dr. George A. Dorsey at the World’s Fair, St.
Louis, Nov. 15, 1904.

White, Leslie A.

1962 The Pueblo of Sia, New Mexico. Smithsonian Institution, Bureau of American Ethnology,
Bulletin 184. Washington, DC. '

Whiting, Alfred F.
1939 Ethnobotany of the Hopi. Museum of Northern Arizona Bulletin 15. Flagstaff, AZ.

~Wilcox, David R.
1982 A Set-Theory Approach to Sampling Pueblos: The Implications of Room-Set Additions at
Grasshopper Pueblo. In Multidisciplinary Research at Grasshopper Pueblo, Arizona, edited

83



————

Ik, R.
1983

b)-r William A. Longacre, Sally J. Holbrook and Michael W. Graves, pp. 19-27.
Anthropological Papers of the University of Arizona, No. 40, Tucson, AZ.

Little House in the Jungle: the Causes of Variation in House Size Among Modern Kekchi

Maya. Journal of Anthropological Archaeology 2:99-116.

Williamson, Ray A.

1978

Pueblo Bonito and the Sun. Archaeoastronomy Bulletin 2.

Wills, W.H., and Thomas C. Windes

1989

Evidence for Population Aggregation and Dispersal During the Basketmaker III Period in
Chaco Canyon, New Mexico. American Antiquity 54(2):347-369.

Windes, Thomas C.

1975

1976

1976

977

1977

1977

1978

1978

1982

1982

Excavation of 295J423, An Early Basketmaker III Site in Chaco Canyon: Preliminary
Report of the Architecture and Stratigraphy. Ms. on file, Branch of Curation, National Park

Service, Albuquerque, NM.

Excavation of 295J299 (P-I component). Preliminary Report of the Architecture and
Stratigraphy. Ms. on file, Branch of Curation, National Park Service, Albuquerque, NM.

Excavation of 29SJ 724: Preliminary Report of the Architecture and Stratigraphy. Ms. on
file, Branch of Curation, National Park Service, Albuquerque, NM.

Dwellers of the Wood (Say Who Are Those Turkeys?); A Preliminary Eggshell Report.
Ms. on file, Branch of Cultural Research, National Park Service, Albuquerque, NM.

Preliminary Investigations at the Pueblo Alto Complex, Chaco Canyon, 1976. Ms. on file,
Branch of Cultural Research, National Park Service, Albuquerque, NM.

Typology and Technology of Anasazi Ceramics. In Settlement and Subsistence Along the
Lower Chaco River, edited by Charles A. Reher, pp. 279-370. The University of New
Mexico Press, Albuquerque, NM.

Excavations at 29SJ 629, Chaco Canyon. The Spade Foot Toad Site. Ms. on file, Branch of
Curation, National Park Service, Albuquerque, NM.

Stone Circles of Chaco Canyon, New Mexico. Reports of the Chaco Center, No. 5.
National Park Service, Albuquerque, NM.

A Second Look at Population in Chaco Canyon. Paper presented at the 47th Annual Meeting
of the Society of American Archaeology, Minneapolis, MN.

Lessons from the Chacoan Survey: The Pattern of Chacoan Trash
Disposal. New Mexico Archeological Council Newsletter
4(5-6):5-14.




1982

1983

1984

1984

1984

1985

1985

1987

1987

1987

~—.1987

The Prehistoric Road Network at Pueblo Alto, Chaco Canyon, Nevxf Mexico. .P?per
presented at the 81st Annual Meeting of the American Anthropological Association,

Washington, DC.

Absolute Dates from 29SJ 626. Ms. on file, Branch of Cultural Research, National Park
Service, Santa Fe, NM.

A New Look at Population in Chaco Canyon. In Recent Research on Chaco Prehistory,
edited by W. James Judge and John D. Schelberg, pp. 75-87. Reports of the Chaco Center,

No. 8, Division of Cultural Research, National Park Service, Albuquerque, NM.

A View of the Cibola Whitewares from Chaco Canyon. In Regional Analysis of Prehistoric
Ceramic Variation: Contemporary Studies of the Cibola Whitewares, edited by Alan P.
Sullivan and Jeffrey L. Hantman, pp. 94-119. Arizona State University, Anthropological
Papers, No. 31. Tempe, AZ.

Pueblo Alto. In Great Pueblo Architecture of Chaco Canyon, New Mexico, edited by
Stephen H. Lekson, pp. 192-209. Publications in Archeology 18B, Chaco Canyon Studies.
National Park Service, Albuquerque, NM. (reprinted by The University of New Mexico
Press).

Chaco-McEImo Black-on-white from Chaco Canyon with an Emphasis on the Pueblo del
Arroyo Collection. In Prehistory and History in the Southwest: Collected Papers in Honor
of Alden C. Hayes, edited by Nancy Fox, pp. 19-42. The Archaeological Society of New
Mexico, No. 10. Santa Fe, NM.

Memories and Lessons from Al Hayes: The Chacoan Chapter. In Prehistory and History in
the Southwest: Collected Papers in Honor of Alden C. Hayes, edited by Nancy Fox, Pp.
154-163. Papers of the New Mexico Archaeological Society, No. 10. Santa Fe, NM.

Investigations at the Pueblo Alto Complex, Chaco Canyon New Mexico: Tests and
Excavations 1975-1979. Volume I: Summary of Tests and Excavations at the Pueblo Alto
Community. Publications in Archeology 18F, Chaco Canyon Studies. Branch of Cultural
Research, National Park Service, Santa Fe, NM.

Investigations at the Pueblo Alto Complex, Chaco Canvon. New Mexico: Tests and
Excavations 1975-1979. Volume II: Architecture and Stratigraphy, Parts 1 and 2.
Publications in Archeology 18F, Chaco Canyon Studies. Branch of Cultural Research,
National Park Service, Santa Fe, NM.

Investigations at the Pueblo Alto Complex, Chaco Canyon, New Mexico: Volume III:
Artifactual and Biological Analyses. Publications in Archeology 18F, Chaco Canyon
Studies. Branch of Cultural Research, National Park Service, Santa Fe, NM. (Editor, with
Frances Joan Mathien).

Introduction to the Artifact Volume. In Investigations at the Pueblo Alto Complex, Chaco
Canyon, New Mexico: Volume III: Artifactual and Biological Analyses, edited by F.J.




~—

987

1987

1987

1987

1987

1988

1988

1991

1992

Mathien and T.C. Windes, pp. 1-18. Publications in Archeology 18F, Chaco Canyon
Studies. Branch of Cultural Research, National Park Service, Santa Fe, NM.

The Use of Turkeys at Pueblo Alto Based on Eggshell and Faunal Remains. In
Investigations at the Pueblo Alto Complex, Chaco Canyon, New Mexico: Volume III:
Artifactual and Biological Analyses, edited by F.J. Mathien and T.C. Windes, pp. 679.-690.
Publications in Archeology, Chaco Canyon Studies. Branch of Cultural Research, National

Park Service, Santa Fe, NM.

Navajo Agriculture. In Investigations at the Pueblo Alto Complex, Chaco Canyon, New
Mexico: Volume IV Microfiche, Appendix C for Volume I, edited by F.J. Mathien and T.C.
Windes, pp. 8-11. Publications in Archeology 18F, Chaco Canyon Studies. Branch of
Cultural Research, National Park Service, Santa Fe, NM.

Trace Elements Analysis of Ponderosa Pine: A Preliminary Report. In Investigations at the
Pueblo Alto Complex, Chaco Canyon, New Mexico: Volume IV Microfiche, Appendix K for
Volume 1, edited by F.J. Mathien and T.C. Windes, pp. 50-57. Publications in Archeology
18F, Chaco Canyon Studies. Branch of Cultural Research, National Park Service, Santa Fe,
NM. (with Robert Vaughn).

A Study in the Use Wear of Plastered Surfaces. In Investigations at the Pueblo Alto
Complex, Chaco Canyon, New Mexico: Volume IV Microfiche, Appendix B for Volume II,
edited by F.J. Mathien and T.C. Windes, pp. 243-244. Publications in Archeology 18F,
Chaco Canyon Studies. Branch of Cultural Research, National Park Service, Santa Fe, NM.

Some Ground Stone Tools and Hammerstones from Pueblo Alto. In Investigations at the
Pueblo Alto Complex, Chaco Canyon, New Mexico: Tests and Excavations 1975-1979.
Volume III: Artifactual and Biological Analyses, edited by Frances Joan Mathien and
Thomas C. Windes, pp. 291-358. Publications in Archeology 18F, Chaco Canyon Studies,
Branch of Cultural Research, National Park Service, Santa Fe, NM.

Historical Dictionary of North American Archaeology, edited by Edward B. Jelks.
Greenwood Press, Westport, CT. (contributor).

The Chaco Canyon Community. Scientific American, Vol. 259, No. 1:100-109. (with
Stephen H. Lekson, John R. Stein, and W. James Judge).

The Prehistoric Road Network at Pueblo Alto, Chaco Canyon, New Mexico. In Ancient
Road Networks and Settlements in the New World, edited by Charles D. Trombold, pp. 111-
131. Cambridge University Press, Cambridge, England.

Blue Notes: The Chacoan Turquoise Industry in the San Juan Basin. In Anasazi Regional
Organization and the Chaco System, edited by David E. Doyel, pp. 159-168. Maxwell
Museum of Anthropology, Anthropological Papers, No. 5. Albuquerque, NM.

indes, Thomas C., and Dabney Ford

1991

The Chaco Wood Project: The Chronometric Reappraisal of Pueblo

86




1992

Bonito. Branch of Cultural Research, National Park Service,
Santa Fe, NM. Report submitted to the Southwestern Parks and
Monuments Association, Tucson, AZ.

The Nature of the Early Bonito Phase. In Anasazi Regional Organization and the Chaco
System, edited by David E. Doyel, pp. 75-85. Maxwell Museum of Anthropology,
Anthropological Papers, No. 5. Albuquerque, NM. (with Dabney Ford).

Windes, Thomas C., and Peter J. McKenna

1989

1993

1993

1993

1993

1993

1993

Cibola Whiteware and Cibola Grayware: The Chaco Series. Northwest New Me)-(ico
Ceramics Workshop. Red Rock State Park, Gallup, NM. Ms. on file, New Mexico
Archaeological Council, Albuquerque, NM.

The Spadefoot Toad Site: Investigations at 298] 629 in Marcia’s Rincon and the Fajada
Gap Pueblo 11 Community, Chaco Canyon, New Mexico, Volume 1. Reports of the Chaco
Center, No. 12. Branch of Cultural Research, National Park Service, Santa Fe, NM.

The Spadefoot Toad Site: Investigations at 29SJ 629, Chaco Canyon, New Mexico:
Artifactual and Biological Analyses, Volume II. Reports of the Chaco Center, No. 12.
Branch of Cultural Research, National Park Service, Santa Fe, NM. (editor).

Introduction. In The Spadefoot Toad Site: Investigations at 29SJ 629, Chaco Canyon, New
Mexico: Artifactual and Biological Analyses, Volume II. Reports of the Chaco Center, No.
12, edited by T. C. Windes. Branch of Cultural Research, National Park Service, Santa Fe,
NM.

Ground Stone, Chopping, and Percussion Tools from 29SJ 629. In The Spadefoot Toad Site:
Investigations at 295J 629, Chaco Canyon, New Mexico: Artifactual and Biological
Analyses, Volume II, edited by T. C. Windes. Reports of the Chaco Center, No. 12.
Branch of Cultural Research, National Park Service, Santa Fe, NM.

The Human Remains at 29SJ 629. In The Spadefoot Toad Site: Investigations at 29SJ 629,
Chaco Canyon, New Mexico: Artifactual and Biological Analyses, Volume II, edited by T.
C. Windes. Reports of the Chaco Center, No. 12. Branch of Cultural Research, National

Park Service, Santa Fe, NM.

Eggshells from 29SJ 629. In The Spadefoot Toad Site: Investigations at 295] 629, Chaco
Canyon, New Mexico: Artifactual and Biological Analyses, Volume II, edited by T. C.
Windes. Reports of the Chaco Center, No. 12. Branch of Cultural Research, National Park
Service, Santa Fe, NM.

Windes, Thomas C. and William Doleman

1985

Small House Population Dynamics During the Bonito Phase in Chaco Canyon. Paper
presented at the 50th Annual Meeting of the Society for American Archaeology, Denver,
Co.

pers, No. 31. Tempe, AZ.




1984

1985

1985

1987

1987

“N987

1987

1987

1987

1987

Pueblo Alto. In Great Pueblo Architecture of Chaco Canyon, New Mexico, edited by
Stephen H. Lekson, pp. 192-209. Publications in Archeology 18B, Chaco Canyon Studies.
National Park Service, Albuquerque, NM. (reprinted by The University of New Mexico
Press).

Chaco-McElmo Black-on-white from Chaco Canyon with an Emphasis on the Pueblo del
Arroyo Collection. In Prehistory and History in the Southwest: Collected Papers in Honor
of Alden C. Hayes, edited by Nancy Fox, pp. 19-42. The Archaeological Society of New
Mexico, No. 10. Santa Fe, NM.

Memories and Lessons from Al Hayes: The Chacoan Chapter. In Prehistory and History in
the Southwest: Collected Papers in Honor of Alden C. Hayes, edited by Nancy Fox, pp.
154-163. Papers of the New Mexico Archaeological Society, No. 10. Santa Fe, NM.

Investigations at the Pueblo Alto Complex, Chaco Canyon, New Mexico: Tests and

Excavations 1975-1979. Volume I: Summary of Tests and Excavations at the Pueblo Alto
Community. Publications in Archeology 18F, Chaco Canyon Studies. Branch of Cultural

Research, National Park Service, Santa Fe, NM.

Investigations at the Pueblo Alto Complex, Chaco Canyon, New Mexico: Tests and

Excavations 1975-1979. Volume II: Architecture and Stratigraphy, Parts 1 and 2.
Publications in Archeology 18F, Chaco Canyon Studies. Branch of Cultural Research,

National Park Service, Santa Fe, NM.

Investigations at the Pueblo Alto Complex, Chaco Canyon, New Mexico: Volume III:
Artifactual and Biological Analyses. Publications in Archeology 18F, Chaco Canyon
Studies. Branch of Cultural Research, National Park Service, Santa Fe, NM. (Editor, with
Frances Joan Mathien).

Introduction to the Artifact Volume. In Investigations at the Pueblo Alto Complex, Chaco
Canyon, New Mexico: Volume IIl: Artifactural and Biological Analyses, edited by F.J.
Mathien and T.C. Windes, pp. 1-18. Publications in Archeology 18F, Chaco Canyon
Studies. Branch of Cultural Research, National Park Service, Santa Fe, NM.

The Use of Turkeys at Pueblo Alto Based on Eggshell and Faunal Remains. In
Investigations at the Pueblo Alto Complex, Chaco Canyon, New Mexico: Volume III:
Artifactual and Biological Analyses, edited by F.J. Mathien and T.C. Windes, pp. 679-690.
Publications in Archeology, Chaco Canyon Studies. Branch of Cultural Research, National
Park Service, Santa Fe, NM.

Navajo Agriculture. In Investigations at the Pueblo Alto Complex, Chaco Canyon, New
Mexico: Volume 1V Microfiche, Appendix C for Volume I, edited by F.J. Mathien and T.C.
Windes, pp. 8-11. Publications in Archeology 18F, Chaco Canyon Studies. Branch of
Cultural Research, National Park Service, Santa Fe, NM.

Trace Elements Analysis of Ponderosa Pine: A Preliminary Report. In Investigations at the
Pueblo Alto Complex, Chaco Canyon, New Mexico: Volume IV Microfiche, Appendix K for
Volume 1, edited by F.J. Mathien and T.C. Windes, pp. 50-57. Publications in Archeology

88



.987

1987

1988

1988

1991

1992

18F, Chaco Canyon Studies. Branch of Cultural Research, National Park Service, Santa Fe,
NM. (with Robert Vaughn).

A Study in the Use Wear of Plastered Surfaces. In Investigations at the Pueblo Alto
Complex, Chaco Canyon, New Mexico: Volume IV Microfiche, Appendix B for Volume II,
edited by F.J. Mathien and T.C. Windes, pp. 243-244. Publications in Archeology 18F,
Chaco Canyon Studies. Branch of Cultural Research, National Park Service, Santa Fe, NM.

Some Ground Stone Tools and Hammerstones from Pueblo Alto. In Investigations at the

Pueblo Alto Complex, Chaco Canyon, New Mexico: Tests and Excavations 1975-1979.

Volume III: Artifactual and Biological Analyses, edited by Frances Joan Mathien and
Thomas C. Windes, pp. 291-358. Publications in Archeology 18F, Chaco Canyon Studies,

Branch of Cultural Research, National Park Service, Santa Fe, NM.

Historical Dictionary of North American Archaeology, edited by Edward B. Jelks.
Greenwood Press, Westport, CT. (contributor).

The Chaco Canyon Community. Scientific American, Vol. 259, No. 1:100-109. (with
Stephen H. Lekson, John R. Stein, and W. James Judge).

The Prehistoric Road Network at Pueblo Alto, Chaco Canyon, New Mexico. In Ancient
Road Networks and Settlements in the New World, edited by Charles D. Trombold, pp. 111-
131. Cambridge University Press, Cambridge, England.

Blue Notes: The Chacoan Turquoise Industry in the San Juan Basin. In Anasazi Regional
Organization and the Chaco System, edited by David E. Doyel, pp. 159-168. Maxwell
Museum of Anthropology, Anthropological Papers, No. 5. Albuquerque, NM.

Winship, George Parker

1896

The Coronado Expedition, 1540-1542. Bureau of American Ethnology, Fourteenth Annual
Report, 1892-1893, Part I, pp. 339-613. Washington, DC.

Winter, Joseph C.

1980

1983

~.1983

Human Adaptations in a Marginal Environment. In Human Adaptations in a Marginal
Environment: The UII Mitigation Project, edited by James L. Moore and Joseph C. Winter,
pp. 483-521. Office of Contract Archaeology, University of New Mexico, Albuquerque,
NM.

A Comparative Study of Prehistoric, Historic, and Contemporary Agriculture Along the
Lower Chaco: I-The Anasazi. In Economy and Interaction along the Lower Chaco River,
edited by Patrick Hogan and Joseph C. Winter, pp. 463-519. Office of Contract
Archaeology and Maxwell Museum of Anthropology, University of New Mexico,
Albuquerque, NM.

A Comparative Study of Prehistoric, Historic, and Contemporary Agriculture Along the

~ Lower Chaco: II-The Navajo. In Economy and Interaction along the Lower Chaco River,

edited by Patrick Hogan and Joseph C. Winter, pp. 463-519. Office of Contract

89




983

Archaeology and Maxwell Museum of Anthropology, University of New Mexico,
Albuquerque, NM.

Jemez Mountain Obsidian Exchange: A View from Redondo Valley. In High-Altitude
Adaptations in the Southwest, edited by Joseph C. Winter, pp. 91-107. Cultural Resources
Management Report No. 2, United States Dept. of Agriculture, Forest Service, Southwest
Region, Albuquerque, NM.

Wiseman, Regge N.

1982

Climatic Changes and Population Shifts in the Chuska Valley: A Trial Correlation. In

Collected Papers in Honor of John W. Runyan, edited by Gerald X. Fitzgerald, pp. 111-125.
Papers of the Archaeological Society of New Mexico 7. Albuquerque, NM.

Wolfman, Daniel

1984

Geomagnetic Dating Methods in Archaeology. In Advances in Archaeological Method and
Theory 7, edited by Michael B. Schiffer, pp. 363-458. Academic Press, NY.

Wright, H. E., Jr., Anne M. Bent, Barbara Spross Hansen, and L. J. Majer, Jr.

1973

Present and Past Vegetation of the Chuska Mountains, Northwestern New Mexico.
Geological Society of America Bulletin 84(4);1155-1179.

York, Frederick F.

1982

The Results of the Ethnographic Survey: A Sample of Significant Localities within the

NMGS Study Area and Vicinity. In The Cultural Resources of the Proposed New Mexico

Generating Station Study Area, San Juan Basin, New Mexico, edited by Carol J. Condie and
Ruthann Knudsen, pp. 232-301. Quivira Research Center Publication No. 39, Albuquerque,

NM. Ms. on file, Woodward-Clyde Consultants and the Quivira Research Center.




