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MANAGEMENT SUMMARY

The Dugway Proving Ground (DPG) located in Tooele County, Utah, is an
installation of the U.S. Army's Darcom Command. As steward of approximately
840,909 acres (340,316 hectares) at DPG the U.S. Army has responsibility for
the management of any cultural resources located there.

Several sites are currently known to exist on the Proving Ground but
local geomorphology and culture history suggest that additional cultural
resources are likely to be found in the undisturbed portions of the Proving
Ground. Those sites possessing physical integrity will have high research
value. In compliance with Draft Army Regulation 420.XX and with
consideration of future ground disturbance activities the following
recommendations are made:

to conduct an archival and historical review of the literature plus

an intense on-the-ground-survey (inventory) of 4 percent of the
surface area of the Proving Ground.

to take action to record, document, and preserve the sites
currently known to exist on the DPG.

to establish a monitoring program in those areas of the DPG where

construction and subsurface disturbances will take place.

These recommendations, if implemented, together with historical
architectural information would then serve to develop a facility Historic
Preservation Plan (HPP).
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FOREWARD

Stearns-Roger has developed a regionally-based prehistoric,
ethnographic, and historic overveiw for the Dugway Proving Ground (DPG).
This overview contains a realistic research design that will complement the
contracted 1 percent random survey. An hierarchical model also is provided
which identifies problem domains, research topics, and specific research
questions. The Proving Ground contains the data necessary to resolve some
of these questions.

The synthetic overview and research design presented here, while
specifically applicable to DPG, is flexible enough to accommodate any new
information as it becomes available.

Stearns-Roger Services, Inc. James Grady
Principal Investigator
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CHAPTER 1.0 INTRODUCTION

1.1 PURPOSE AND NEED

This archeological study was conducted for the Dugway Proving Ground
(DPG) to develop a comprehensive cultural resource management plan. This
plan should be addressed in the installation Master Plan for compliance with
the following federal statutes and orders regarding cultural resources:

Antiquities Act of 1906
Historic Sites Act of 1935
Reservoir Salvage Act of 1960

* National Historic Preservation Act of 1966
National Environmental Policy Act of 1969

* Executive Order 11593 of 1971
* Archeological and Historic Preservation Act of 1974
• Archaeological Resources Protection Act of 1979

1.1.1 Federal Mandates

The federal government recognized that important archeological resources
are valuable, non-renewable aspects of our cultural heritage. A myriad of
federal laws, regulations, executive orders, and guidelines have been enacted
to consider our cultural heritage in the federal planning process.

Federal agency archeological responsibilities began with passage of the
Antiquities Act of 1906 (PL 59-209; 16 USC 431-433), which enabled the
federal government to set aside and protect "historic landmarks, historic,
and prehistoric structures and other objects of historic or scientific
interest."

The Historic Sites Act of 1935 (PL 74-292; 16 USC 461-471) established
a policy to protect nationally significant properties and expanded the role
of the Department of the Interior in identifying and protecting "historic
and archeological sites, buildings, and objects."

The Reservoir Salvage Act of 1960 (PL 86-523; 74 Stat. 220; 16 USC
469-469c) provided for the protection of data of "exceptional historical or
archeological significance" which would be impacted by reservoir
constructi on.

It was not until 1966, with passage of the National Historic
Preservation Act (NHPA), (16 USC Sec. 470f, as amended 90 Stat. 1320), that
all federal agencies were mandated to consider the effects of their projects
and programs on cultural properties listed on the National Register of
Historic Places (NRHP). Further amendments (PL 91-243, 93-54, 94-422,
94-458, 96-199, 76-244, 96-515) require the following of all federal
agencies:

1. Inventory, evaluate, and (where appropriate) nominate to the NRHP
all archeological properties under agency ownership or control
(Sec. 110(a)(2)).
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2. Prior to the approval of any ground-disturbing activity, consider
the project's effect on any property listed on the NRHP or any
eligible property, and afford the Advisory Council on Historic
Preservation (ACHP) a reasonable opportunity to comment on the
proposed project (Sec. 106).

3. Complete an appropriate data recovery program on an eligible or
listed archeological property before it is damaged or destroyed
(Sec. 110(b)), as reported by the House Committee on Interior and
Insular Affairs (96th Congress, 2nd Session, House Report No.
96-1457, p. 36-37).

In January 1967, to obtain the mandatory participation of the states in
the NRHP program, the Secretary of the Interior sent letters to the
governors requesting each to designate a representative responsible for
preparing surveys, receiving grants, and working with the Department of the
Interior in developing the program. The role of the states and the duties
of the State Historic Preservation Officer (SHPO) were first published in
the Federal Register (FR), February 1969.

The National Environmental Policy Act (NEPA) of 1969 (P.L. 91-190; 83
Stat. 852; 42 USC 4321) requires that all aspects of the environment,
including important historic properties, be considered during planning of
any major federal action, through the preparation and review of environmental
impact statements. Also, the Federal Land Policy and Management Act of 1976
(FLPMA)(P.L. 94-579, 90 Stat. 2743) declares that it is public policy to
manage public lands in a manner that will protect historic resources
(Section 102(a)(8)).

Executive Order 11593, "Protection and Enhancement of the Cultural
Environment," was signed by President Nixon in 1971. The Order authorized
federal agencies, with the advice of the Secretary of the Interior and in
cooperation with the SHPO, to locate, inventory, and nominate to the
Secretary of the Interior all sites, buildings, districts, and objects under
their jurisdiction or control that appear to qualify for listing on the
NRHP. The Order afforded protection to those properties eligible for and
listed on the NRHP.

The Archeological and Historic Preservation Act of 1974 (PL 93-291;
88 Stat. 174; 16 USC 469) requires that notice of any federal project
adversely affecting a significant archeological property be provided to the
Secretary of the Interior; either the Secretary or the notifying agency may
require a cultural resource data recovery program, if appropriate, to
preserve valuable information.

The Archaeological Resources Protection Act of 1979 (PL 96-95; 93 Stat.
721; 16 USC 470aa) supersedes the Antiquities Act of 1906 (93 Stat. 225, 16
USC 431-32) and establishes provisions that allow the Secretary of the Army
to issue excavation permits for archeological resources on U.S. Army
Materiel Development and Readiness Command (DARCOM) lands (Sec. 4). The Act
also establishes stringent fines and extended prison sentences for anyone
removing artifacts from public lands without a permit.

The ACHP regulations, Protection of Historic and Cultural Properties
NHPA 36 CFR 800, set forth procedures for compliance with Section 106.

1-2
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Regulations from the Department of the Interior establish procedures for
determining site eligibility for the NRHP (36 CFR 60, 36 CFR 63), standards
for data recovery (proposed 36 CFR 66), and procedures for implementing the
Archaeological Resources Protection Act (Department of Interior, 43 CFR
Part 7; Department of Defense, 32 CFR Part 229).

Guidance from the U.S. Department of the Army establish procedures and
standards for the preservation of historic properties (32 CFR 650.181-650.193;
Technical Manual 5-801-1; Technical Note 78-17; Army Regulation 420. XX),
(Knudsen et al. 1983:2-14).

It is the intent of DARCOM to comply with these policies and integrate
into their Master Plan procedures regarding preservation of archeological
and historical properties. Data have been collected and synthesized for
integration into the Master Plan. Recommendations for identification and
preservation of those properties eligible to the NRHP will assist the DARCOM
installation in their compliance responsibilities.

1.1.2 Native American Indian Legislation

In addition to federal legislation requiring agencies to consider
cultural properties in their planning process, legislation also requires
consideration of Native American Indian sacred ana cultural values. NEPA
requires that sacred areas of Native Americans be identified for potential
impact; NHPA also addresses the need to identify Native American cultural
resources. The American Indian Religious Freedom Act of 1978 (Public Law
95-341, 92 Stat. 469) legalizes a special status for sacred places,
artifacts, animals, and plants of Native American peoples. This act
guarantees American Indian access to sacred sites, including cemetaries,
required in their religion. This Act also guarantees Native Americans the
freedom to use sacred resources and natural species in practicing their
religion.

Council on Environmental Quality (CEQ) guidelines clarify the role of
Native Americans in the NEPA process. Section 40 CFR 1501.7 allows affected
Indian tribes' participation in the early planning process to formulate
issues and participate in research. The lead agency shall request the
comments of affected Indian Tribes to review and comment on draft
Environmental Impact Statements (40 CFR 1503.1).

Because Utah Army installations are adjacent to present Indian
reservations, and research has identified early tribal territories to be
within the boundaries of the installation, Native American values have been
addressed extensively in Section 2.2.2.

To comply with the Native Religious Freedom Act, two members of the
Gosiute Tribe were contacted. Burt Wash, Chairman of the Gosiute Skull
Valley Reservation, was contacted, and a meeting was arranged at Gransville,
Utah. Neither Mr. Wash nor a tribal representative arrived. Mr. Dan Murphy,
Chairman, Deep Creek Gosiute Reservation, was contacted by mail. Stearns-
Roger has not received a response to our request to enlist his aid in
addressing Gosiute Native American concerns.

1.2 THE DUGWAY PROVING GROUND

The present site of DPG was officially obtained by Executive Order of
President Franklin D. Roosevelt on February 6, 1942. Major Burns was

1-3



designated Commanding Officer of U.S. Army Dugway Proving Ground, Utah by
authority of the War Department on February 18, 1942. Construction was
started immediately by the U.S. Army Corps of Engineers and activation was
announced by the Commanding Officer on March 1, 1942 (Pinkham et al. 1979).

DPG is a subordinate command of the U.S. Army Test and Evaluation
Command (TECOM). DPG was originally selected for the testing and evaluation
of chemical wea ons systems primarily because of its seclusion and scarcity
of wildlife. DG covers 840,909 acres (340,316 hectares), and includes
mountains and valleys and a large, flat, sparsely vegetated area that extends
westward into the southern reaches of the barren salt flats of the Great Salt
Lake Desert (Department of the Army 1981). The approximate center of DPG
lies at 40"10 ° latitude and 113°14 longitude (Figure 1-1).

Summary of Buildings and Total Land Acreage

Construction Category Buildin Area
(Sq. ft.) TSq. m)

Operational and Training Facilities 62,946 5,848
Maintenance and Production Facilities 157,891 14,668
Research, Development and Test Facilities 163,438 15,183
Supply Facilities 176,858 16,430
Hospital and Medical Facilities 43,660 4,056
Administrative Facilities 357,204 33,184
Housing and Community Facilities 1,105,363 102,688
Utilities and Grounds Improvements 37,620 3,495

TOTAL BUILDINGS AREA 2,104,980 195,552

Total Land Acreage Hectares

Public Domain Withdrawal 777,504.5 314,656.1
Land Held in Fee 19,829.7 8,025.1
Temporary License or Permit 38,183.8 15,453.0
In-Leased 5,391.3 2,181.9

TOTAL LAND AREA 840,909.3 340,316.1

There are only two urban areas in the vicinity: Tooele, with a 1975
population of 13,800 and Grantsville, with a 1975 population of 3500, both
in Tooele Valley. Small communities are Stockton, Clover, St. John, Ophir,
Vernon and Callao, about 1.2 (2 km) from the southwest corner of DPG. The
total 1970 census for the combined population of these small communities was
approximately 1100 persons. The remaining population resides on widely
scattered ranches. The average density is 15 people per square km in Tooele
Valley, one to two people per square km in Rush Valley, and less than one
person per square km in the remainder of the vicinity (excluding the town of
Dugway [English Village] with a population of 1149).

1-4
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Paved roads connect DPG with Interstate 80 at Timpie Junction, 37 miles
(60 km) to the north, and Tooele, Utah, via Johnson Pass 46 miles (74 km)
northeast.

As of July 1979, approximately 1200 people worked at DPG. Approximately
80 percent were civilian employees.

Built-up areas contribute a very small portion of the total reservation
area, the remainder being dedicated to field testing, impact area, or for
maneuver space. The seven cantonment areas are located functionally in the
east central portion of the reservation (Figure 1-2):

Avery Technical Center/Ditto Technical Center/Michael AAF Complex
form the test operational headquarters and technical center complex
for DPG. The chemical, biological, and meteorological laboratories,
and the Air Terminal are also part of the complex.

Baker Area houses the Environmental and Life Science Laboratory,
and plays a role in the overall installation mission.

Carr Facility accommodates the ammunition processing and testing
area, and contains secure areas for storage of hazardous chemical
materials and for ammunition.

The English Village/Fries Park area is the residential community
for DPG, and contains family housing, community facilities, and all
non-technical administration and installation support activities.

1.3 SUMMARY OF PREVIOUS ARCHEOLOGICAL WORK CONDUCTED ON THE DUGWAY PROVING
GROUND

A review of cultural resource files in the offices of the Utah State
Archeologist and the Salt Lake District Bureau of Land Management (BLM), and
the NRHP has produced the following information on prior archeological
investigations at DPG.

The earliest recorded work was performed by Lt. K. Schmitt in the early
1940s. Schmitt located some 200 surface sites, primarily in the dune areas,
on the Proving Ground. The collections of Schmitt now are the property of
the Smithsonian Museum.

No other surveys have been conducted on the base. However, the BLMI has
conducted a series of small surveys immediately south and adjacent to the
Proving Ground.

1.4 THE SOCIOCULTURAL CONTEXT OF THE ARCHEOLOGICAL RESOURCES ON THE DUGWAY
PROVING GROUND

The DPG has the potential to be a major archeological laboratory for the
Great Basin. The range of environmental zones present and the variety of
materials recorded to date on or near the Proving Ground make it a natural
locale for scientific investigation. Army control of the land has prevented
large-scale site looting, so common in other regions, which further enhances
Dugway's potential archeological and scientific value.

1 -6
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CHAPTER 2.0 OVERVIEW OF THE CULTURAL AND RELEVANT NATURAL
HISTORY OF THE DUGWAY PROVING GROUND

2.1 THE PHYSICAL ENVIRONMENT

2.1.1 Earth Resources

Topography. Dugway Proving Ground (DPG) is located in west central Utah,
within the Great Basin Physiographic Province, and the Basin and Range
Geologic Province. This is a region characterized by narrow, fault block
mountain ranges, alternating with broad alluvial valleys. The facility
occupies 840,909 acres (340,316 hectares) at the southeastern extremity of
the Great Salt Lake Desert, surrounded on the west, south, and east by an
alternating series of mountain ridges and valleys. On the west is the Deep
Creek Range, and on the east by the Onaqui, Sheeprock, and Simpson Mountains,
reaching elevations of 8000 to 9000 ft. (2438 to 2743 m). The Cedar
Mountains, with elevations to 7000 ft. (2134 m), form the northeastern
boundary of the facility. To the south, from west to east, is Snake Valley,
the Fish Springs Range (8500 ft., 2592 m), Fish Springs Flat, the Thomas and
Dugway Ranges (7000 ft., 2134 m), Dugway Valley, and the Slow Elk Hills
(5800 ft., 1768 m). The Great Salt Lake Desert extends to the north and
northwest from the Proving Grounds.

Much of the facility lies on the level floor of the Great Salt Lake
Desert with elevations generally between 4200 to 4300 ft. (1280 to 1311 m).
Along the eastern boundary, elevations slope upward toward the bordering
mountain ranges, abruptly on the flanks of the Cedar Mountains. The
southeast portion of the facility lies at the mouth of Dugway Valley, which
slopes gently upward toward the south. Rising out of this valley are
several isolated formations, including Camels Back Ridge (5500 ft., 1676 m)
and Simpson Buttes (5400 ft., 1646 m) in the southeast corner, and steep
Granite Peak (7068 ft., 2154 m) on the west side of the valley. A system of
low dunes, mostly vegetated, is found on the leeward side of the Great Salt
Lake Desert. Within the Proving Grounds, the low dunes are found along the
base of the Cedar Mountains, and on the floor of Dugway Valley, especially
near Camels Back Ridge.

DPG is in the region of interior drainage, and playas cover the western
half of the facility and smaller areas in Dugway Valley. The climate is too
arid and the valley terrain too flat for drainages to remain well-defined
once they leave the mountains. The primary drainages are Government ,Creek,
extending from the Sheeprock and Simpson Mountains into the east part of the
facility, Pismire Wash, extending north from the Thomas Range to southeast
of Granite Peak, and Fish Springs Wash, extending from Fish Springs Flat
into the Great Salt Lake Desert southwest of Granite Peak. The Old River Bed
in Dugway Valley is a fossil drainage which connected two parts of Lake
Bonneville during the Pleistocene. During the recession of Lake Bonneville,
the drainage carried water north from the Sevier Desert Basin (Stephens and
Sumison 1978).

Geology. The study area is approximately 50 miles (80.5 km) west of the
Wasatch Fold and Fault Belt of the Overthrust Geologic Province, which forms
the eastern boundary of the Basin and Range Geologic Province. This
Province is characterized by large enechelon fault blocks controlled by
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"down-on-the-west" normal faults trending approximately north-south.

Movement along the faults has been extensive since the late Miocene epoch,
with hundreds to thousands of feet of displacement in places. This has
allowed for large interior draining basins to form between fault blocks,
with extensive alluvial and lacustrine deposits formed within (Hintze 1975).

The DPG is located in one of these large interior draining basins
(Great Salt Lake Desert Basin), bounded on the north and east by the Cedar
Mountain and Stansbury Mountain fault blocks, on the south by the Dugway and
Fish Springs Range fault blocks, and on the west by the Deep Creek Range
fault block. Displacement along the control faults has been extensive,
exposing rocks ranging in age from Pre-Cambrian and Cambrian (approximately
600 million years ago) to Tertiary and Quaternary. Interspersed within
these rocks are igneous (volcanic) rocks of geologically recent age
(Tertiary) intruded into the fault block mountains simultaneously with fault
displacement (Eardley 1955).

The alluvial and lacustrine sediments found between the fault block
mountains were deposited as pediment slopes from drainage courses flowing
off the continuously elevated fault block mountains, and as flat lying lake
bed deposits in the large intermountain Lake Bonneville of the late Tertiary
Period. These deposits are horizontal or nearly horizontal, of great
thickness, and little affected by the Miocene faulting. The deposits
generally contain deep salt or fresh water aquifers. Surface springs
commonly are found near the mountain fronts or within the mountain ranges
rather than within the alluvial valleys or lake bed deposits, with the
exception of springs found near inter-basinal faults. This occurs because
the watertable deepens toward the basin axis (Moore and Sorensen 1979).

The development of the sediments filling the intermountain basins
spanned the Pliocene-Pleistocene epochs, with the most significant
deposition occuring during the great Pleistocene Pluvial (lake forming)
periods. These lake forming episodes are attributable to the simultaneous
glaciation of the Rocky Mountain Cordillerian and Canadian Shield areas,
during which time temperatures were as much as 13°F (7°C) lower than present,
and precipitation may have been somewhat greater than at present (Miller
1982). The result of these changes in climate produced the fossil Lake
Bonneville, evidence of which is shown by the multiple shoreline terraces in
and around the mountains of the Great Salt Lake Desert. These terraces,
which may be only remnants of many lake forming episodes, consist of four
distinct deposits: the Bonneville Terrace at an elevation of approximately
5175 ft. (1577 m), the Provo Terrace at an elevation of approximately
4815 ft. (1468 m), the Stansbury Terrace at an elevation of approximately
4525 ft. (1377 m), and the present Great Salt Lake Stand at jn approximate
elevation of 4200 ft. (1280 m).

Tentative dating and estimations place the formation of the Bonneville
Terrace during or prior to the Illinoian glacial advance or during the
earliest Wisconsin glacial advance (called the Iowan advance), the Provo
Terrace formation during the very last advance of the Wisconsin, called the
Mankato-Cochrane, 12,000 years Before Present (BP), the Stansbury Terrace
formation during the Tazewell or Cary advances of the Wisconsin glaciation,
and the Great Salt Lake Stand formation during the Holocene (Jennings 1957,
Flint 1971).
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The economic geology of the DPG generally is limited to minor
mineralization, alkali mineral deposits, and some sand and gravel deposits.
Vapor phase and pegmatite mineralization is found in the vicinity of the
Granite Peak and Dugway Mountains. Minor to moderate hydrothermal
mineralization is found along faults in the Cedar, Stansbury, and Dugway
Mountain ranges.

Soils. The soils of DPG are described by Pinkham et al. (1979), based on
information in Wilson et al. (1975). Eleven major soil groups were mapped
in seven associations by Pinkham et al. (1979). These can be divided into
three groups based on environment and characteristics. One of the
associations consists of dark colored soils in the higher elevations of the
Cedar Mountains, associated with a sub-humid climate. These soils are deep
to very deep, medium acid to mildly alkaline, and occur on 5 to 80 percent
slopes. The second group consists of three associations of light colored
soils of desert mountains, terraces, alluvial fans, and valley slopes.
These include mountain soils, shoreline deposits, and lakebed deposits.
These soils are deep, neutral to moderately alkaline, and occur on 0 to
30 percent slopes. A third group consists of the sodic and saline soils of
valley bottoms and floodplains, formed in Lake Bonneville lacustrine
deposits, and include the playas of the Great Salt Lake Desert. These soils
are deep, moderately to strongly alkaline, and occur on 0 to 30 percent
slopes. Playa soils are very poorly drained and hold water for extended
periods. Valley soils are moderately drained and soils of mountains and
alluvial fans are very well drained.

Portions of the site have soils which are arable or potentially arable
with drainage (Pinkham et al. 1979, Wilson et al. 1975). However, these
areas have not been cultivated, since precipitation is inadequate for
dry-land farming and water supplies are inadequate for irrigation.

2.1.2 Water Resources

Information on surface and ground water resources of the DPG area is
available in Gates and Kruer (1981), Stephens and Sumison (1978), Bolke and
Sumison (1978), Hood and Rush (1965), and Hood and Waddell (1968). Other
than several small reservoirs, sewage lagoons, and a few small springs,
there are no perennial water sources on DPG. Water flow in Government
Creek, Pismire Wash, Fish Springs Wash, the Old River Bed, and in smaller
unnamed drainages usually occurs only for a short time following heavy rains
or after snowmelt in the higher elevations. Flow into the Great Salt Lake
Desert is minimal, due to low stream gradients, high evaporation rates, and
discontinuous channels. Playas in Dugway Valley and the Great Salt Lake
Desert may hold water for extended time periods, due to the low permeability
of the soil. A low spot at the mouth of the Old River Bed holds water in
wet years (Pinkham et al. 1979). Orr, Cane, and Bitter Springs in the
central Cedar Mountains each have a flow of less than 1 gallon/minute
(3.8 liters/min). A larger spring with a flow of 10 gallons/minute (38
liters/min) occurs in the Granite Peak Mountains (Stephens and Sumison
1978). The five springs of the Wilson Hot Springs Group occur just inside
the southern boundary near Fish Springs National Wildlife Refuge and have a
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combined flow of about 100 gallons/minute (380 liters/min) (Bolke and
Sumison, 1978). Approximately 2500 acres (1012 hectares) are marshy in this
area of the installation, but the water is unpotable and has no animal life
(Pinkham et al. 1979).

Several larger groups of springs occur outside DPG but adjacent to its
boundaries. These include Simpson, Indian, Coyote, and Winter springs in
the Simpson Mountains, a large group of springs at Fish Springs National
Wildlife Refuge, and Redden, Big, and Willow springs near Callao to the
southwest of the facility. The Fish Springs group discharge about
26,000 acre ft. (32.1 x 106 m3) per year. The water is slightly saline
to brine, is used primarily for waterfowl management (Bolke and Sumison
1978), and forms about 12 square miles (20 sq. km) of marshes (Madsen 1979).
Spring discharge from the upper Government Creek drainage, mimpson Mountains,
and Sheeprock Mountains is about 5000 acre ft. (6.2 x INm) per year
(Stephens nd Sumison 1978), and from Redden Spring is about 800 acre ft.
(I x 106 m3 ) per year (Gates and Kruer 1981). Trout Creek, one of
several small perennial streams on the elst side of the Deep Creek Range,
has a flow of 3100 acre ft. (3.8 x 100 m) per year (Hood and Rush 1965).

2.1.3 Modern Climate

The climate of DPG is arid to semi-arid and continental, characterized
by hot dry summers, cool springs and falls, and moderately cold winters.
Information on climate is obtained from Pinkham et al (1979), Stephens and
Sumison (1978), Bolke and Sumison (1978), Brown (1960), and Hood and Rush
(1965).

Most precipitation occurs during the winter and spring; the wettest
months are December, April, and May. Average annual precipitation varies
from less than 6 in. (15 cm) in the Great Salt Lake Desert to 10 to 12 in.
(25 to 30 cm) on Granite Peak and in the Cedar Mountains. The Deep Creek
Mountains to the west and the Stansbury Mountains to the east receive more
than 30 in. (76 cm) annually at the higher elevations. Precipitation at the
Dugway weather station averages 6.9 in. (17.5 cm) annually. The annual
average snowfall at the weather station is 17.6 in. (44.7 cm), occurring
mostly during January, February, and March. The mountains receive
considerably more precipitation.

Summer precipitation tends to occur as thunderstorms, which are more
common over the mountains and can cause erosion and flash flooding. From
early fall until late spring, the area is affected by the continental winter
storm track, with an average of 5 to 7 frontal passages per month.

Dugway experiences extreme seasonal temperature changes. Average
temperatures at the weather station range from 27.7°F (-2.4°C) in January to
78.5°F (25.8°C) in July, compared to an average annual temperature of 51.5 0F
(l0.8C). Extreme temperatures have ranged from -16.6°F to 109.40F (-270C
to 430 C). Diurnal temperature ranges also are large, averaging about 20°F
(110C) in winter and 29'F (16°C) in summer. The dry conditions, clear skies,
sparse vegetation, and light winds lead to extensive nocturnal surface
cooling, resulting in strong temperature inversions near the ground.

Evaporation rates are high due to low precipitation and humidity and
high summer temperatures. Measured evaporation rates at Saltair at Great
Salt Lake are 59 in. (145 cm) from a free water surface (Stevens and Sumison
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1978), and 60 in. (152 cm) or more at Fish Springs (Hood and Rush 1965),
greatly exceeding the annual precipitation. Relative humidity averages
50 percent year-round.

Winds tend to be light, and generally southeasterly at night and
northwesterly in the daytime over the plains. Winds in the mountains depend
on local conditions. Strong winds up to 93 mph (150 kph) are associated
with large-scale weather disturbances.

Visibility generally is excellent because of low humidity and distance
from downwind air pollution sources. Periods of air stagnation may occur in
winter between storm systems, as a result of deep pockets of trapped cold
air and dominating high pressure, creating strong subsidence inversions.
During these periods, fog and air pollution buildup, primarily from the Salt
Lake City area, may be common.

2.1.4 Plant Resources

DPG primarily is in the northern desert shrub biome (Fautin 1946) with
smaller areas of pinon-juniper woodland. Eight vegetation types have been
identified on the site (Vest 1962, Pinkham et al. 1979), in addition to
unvegetated salt flats which cover about one-fourth of the area. The
distribution pattern of plant communities is primarily derived from gradients
of soil salinity and other characteristics resulting from the depositional
history of Lake Bonneville sediments. The pattern of concentric rings of
vegetation from the valley center is typical of valleys in the intermountain
region (Cronquist et al. 1972). Other factors creating vegetation patterns
are large areas of sand dunes, and variations in soil texture, elevation,
and topography.

The pickleweed, shadscale-gray molly, shadscale-gray molly-greasewood,
greasewood, and shadscale-budsage communities are salt desert communities of
the valleys (Branson et al. 1967). The pickleweed community occurs in a 2
to 5 mile (3.2 to 8.0 km) wide belt adjacent to bare salt flats, and consists
of bare salt flats dotted with low vegetated hummocks. Pickleweed is the
dominant species and Nuttall saltbush and stunted greaseweed also occur.
The shadscale-gray molly type is dominated by low shadscale and gray molly,
shrubs 6 to 14 in. (15-36 cm) high with large areas of exposed bare soil
between them. Practically the only other species occurring are Nuttall
saltbush and spring annuals. The shadscale-gray molly-greasewood community
is similar, with the addition of greasewood shrubs up to 3 ft. high (0.9 m),
and occupation of flat plains. The greasewood type is a taller shrub
community, up to 4 to 5 ft. (1.2 to 1.5 m) tall, found where runoff
accumulates or subirrigation occurs on the valley floor. The only associated
species are inkweed and a few annuals. Gentle valley slopes are occupied by
the shadscale-budsage type, dominated by low-growing shadscale and budsage
shrubs. The most common associated plants are two grasses, cheatgrass and
squirrel tail.

The remaining three communities occur on non-saline soils of dunes and
mountains and exhibit greater cover, div-, .ty, and productivity. The dune
vegetation community is the most diverse ot the valley floor communities.
It is dominated by tall shrubs, especially greasewood, and by horsebrush,
four-winged saltbush, rabbitbrush, nopsage, and Indian ricegrass. The dune
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borders are dominated by smaller shrubs and grasses, including budsage,
rabbitbrush, shadscale, spin gillia, and alkali sacaton. A number of other
species of grasses, forbs, and shrubs also occur. The mixed shrub type
occupies the foothills and lower mountain slopes, and seems to be a variant
of the sagebrush-grass community found throughout the intermountain area
(Cronquist et al. 1972). Dominant shrubs are big sagebrush, hopsage, and
horsebrush on deeper soils, and budsage and shadscale on shallower soils.
Common grasses are cheatgrass, Indian ricegrass, and Galleta. The higher
mountains have dense stands of Utah juniper, with some pinon pine. Junipers
also occur with numerous shrub species on sand dunes in the foothills.

The marsh area at Fish Springs National Wildlife Refuge has been
described by Bolen (1964). Vegetation of marshy areas on DPG probably
consists of saltgrass, with alkali sacaton and pickleweed. Marshes on the
refuge include Baltic rush, bulrush, and cattail.

Lists of food plants used by the former Indian populations of the
region are available from archeological studies (Coulam and Barnett 1980,
Hogan 1980, Jennings 1978, Harper and Alder 1970) and ethnobotanical studies
of the Gosiute and Shoshone (Chamberlin 1909, 1911, and Steward 1970).
Although several species are edible, most food plant resources in the region
are of scattered occurrence, and no major collecting areas were noted by
Steward (1970) within DPG. In general, the best food resources for
gatherers are at higher elevations, or near streams or wetlands, which
occupy only a very small part of the facility. Much of the northern desert
shrub and salt desert vegetation types of the valleys have no important food
plant resources (Steward 1970).

Food resources present in the area include seeds of grasses, shrubby
chenopods and other plants, roots and tubers, berries, and herbaceous plants
eaten as greens. Shadscale and pickleweed are abundant in the area, and
together with species of Chenopodium and Atriplex in more localized areas,
provide large quantities of edible seeds. Little else occurs in the salt
desert communities which cover most of Dugway. Food plants occurring in the
mixed brush and juniper brush areas include arrowleaf balsamroot seeds and
greens, sego lily and wild onion, roots and seeds of false tarragon, Tumble
mustard, and common sunflower. Big sagebrush and Utah juniper also were
abundant, and their seeds or berries were eaten occasionally. Seeds of many
grass species were available, but significant supplies probably could only
be gathered in moist years and in good locations. Numerous other species
were used as tools, medicine, or fuel by aboriginal people, but none of the
species used are unique to this area.

2.1.5 Animal Resources

About 50 species of mammals, 217 species of birds, 14 species of
reptiles, and one amphibian species have been reported for DPG (Pinkham et
al. 1979). The animals occurring are mostly those typical of the northern
desert shrub type (Fautin 1946). The mountains, which cover about 10 percent
of the installation, are in general the best wildlife habitat and exhibit
more diversity and productivity than the sparsely vegetated valleys.

Large mammals include mule deer, which occur in the mountains, and
pronghorn antelope, with a herd of about 30 on the west side of the
installation. Large mammals apparently have been scarce in this part of
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Utah throughout the historic period and were little used by the Gosiutes
(Chamberlin 1911). The most common species are smaller animals, such as
blacktailed jackrabbit, antelope ground squirrel, and kangaroo rats, gophers,
and other rodents. Rodent species composition varies between plant
communities (Vest 1962), but carnivores and omnivores range more widely.
They include coyote, kit fox, and badger in the valleys, and also longtailed
weasel, bobcat, and spotted skunk in more broken terrain. About 150 wild
horses range on the site during part of the year.

Of the bird species, 53 are permanent residents, 70 are summer
residents, 11 are winter residents, and the remainder are migrants, or
accidental. Ducks and geese are abundant at Fish Springs National Wildlife
Refuge and also use small reservoirs, sewage lagoons, and playas when flooded
in Dugway Valley. Other typical birds include mourning dove, chukar, and
common raven.

Eight species of lizards and six species of snakes are known to occur.
The spadefoot toad is the only amphibian and it breeds in temporary ponds.
No fish species occur.

Numerous species of invertebrates have been recorded, including over
1300 species of insects, 36 mollusk species, and 150 species of ticks,
spiders, scorpions, and related species. Insects eaten as food by the
Gosiute included crickets, locusts, and cicadas (Chamberlin 1911).

2.1.6 Paleoenvironment

Rankings place the Lake Bonneville Group formations in a range of fair
to moderate importance paleontologically, and the Oquirrh and Great Blue
Limestone formations in a range of poor to moderate importance
paleontologically for sensitive formations (Madsen 1980).

Paleontology. The Lake Bonneville Group formations have been ranked as
paleontologically sensitive formations by the State of Utah. The current
ranking is as follows:

1. For invertebrate fossils, the Lake Bonneville Group ranks 31 in a
field of 35 formations.

2. For fossil plants, the Lake Bonneville Group ranks 14 in a field of
15 formations.

3. For fossil vertebrates, the Provo Formations of the Lake Bonneville
Group ranks 15, and the Alpine Formation of the Lake Bonneville
Group ranks 19 in a field of 50 formations.

The Oquirrh and Great Blue Limestone Formations found in the
northeastern part of the study areas have been ranked as paleontologically
sensitive formations. The current ranking is as follows:

1. For invertebrate fossils, the Great Blue Limestone has been ranked
23 and the Oquirrh Formation has been ranked 25 out of a field of
35 formations.
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2. For trace fossil sensitivity, the Oquirrh Formation has been ranked
6 out of a field of 15 formations.

3. For vertebrate fossils, the Great Blue Limestone has been ranked 50
out of a field of 50 formations.

Prehistoric Environmental Change. The natural environment of the
intermountain area has changed greatly in the past 10,000 to 15,000 years,
with the major change occurring near the Pleistocene-Holocene boundary, and
additional less pronounced changes and fluctuations during the Holocene.
Environmental changes in the eastern Great Basin (Bonneville Basin) during
the late Pleistocene and Holocene recently have been reviewed by Curry and
James (1982). A schedule of significant environmental changes determined in
this and previous studies is presented in Table 2-1.

Most of the installation was covered by the waters of Pleistocene Lake
Bonneville at its greatest extent (elevation 5175 ft., 1577 m), except the
Cedar Mountains, Granite Peak Mountains, Camel's Back Ridge, and Simpson
Buttes. Even at the Provo level of 4815 ft. (1468 m), maintained from about
14,000 to 12,500 BP (Before Present), the lake waters only withdrew down the
mountain slopes, leaving most of today's valley and desert floors still
covered. The lake shrank rapidly during the early Holocene, and may have
been almost completely dry during the hottest, driest parts of the
altithermal between 7000 to 6500 and 6000 to 5500 BP. The Great Salt Lake
Desert in the western and northern parts of DPG generally is only 25 to
80 ft. (7.6 to 24.4 m) above the present level of the Great Salt Lake and
was one of the last parts of Lake Bonneville to dry. The Desert reflooded
during cool moist periods, such as around 3200 BP (Madsen 1979). Even today,
low parts of the Great Salt Lake Desert may hold water for extended periods
of time. During the recession of Lake Bonneville, the Old River Bed carried
water from the Sevier Desert Basin into the basin of the Great Salt Lake
Desert.

The climate of the late Pleistocene has been the subject of much study
and speculation, with various authors suggesting various combinations of
reduced temperatures and increased precipitation to account for the existence
of large lakes and other environmental changes. Recent reviews by Van
Devander and Spaulding (1979) and Mlifflin and Wheat (1979) suggest a climate
not radically dissimilar from the present, with moderately cooler
temperatures and increased precipitation. Mifflin and Wheat (1979) suggest
an average precipitation increase of 68 percent in Nevada during the pluvial
periods. This amount of increase would have resulted in the presence of
juniper woodlands on the areas of the site above the lake waters, with pine
forests possibly occurring in the higher parts. However, dispersal of
conifer seeds to island mountain ranges may have been slow, and the
predominant vegetation communities were likely sagebrush-grass and juniper
woodl and.

Decreasing precipitation and warmer temperatures during the early
Holocene caused rapid vegetation change. Vegetation was essentially modern
by about 8500 BP (Curry and James 1982, Harper and Alder 1970, Bright 1966).
Also during the late Pleistocene and early Holocene, the extinction of the
Pleistocene megafauna occurred, including horse, onager, muskox, mammoth,
bison, camel, mountain goat, and other species (Grayson 1982).
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Lengthy periods of both warmer and drier conditions than present, and
of cooler and wetter conditions, have occurred in the past 8500 years
(Table 2-1), resulting in slight to moderate changes in composition of
vegetation and wildlife communities.

Historic Environmental Change. The natural environment of DPG has undergone
changes since Euro-American settlement of the region. The most dramatic
changes have resulted from the construction and operation of Army facilities,
and include elimination of natural vegetation and wildlife habitat in
built-up areas, and introduction of both native and exotic species in
disturbed and irrigated areas.

Other changes have resulted from livestock grazing and burning of range
by livestock operators. Much of the range in the Great Basin was fully
stocked with livestock by the 1880s and severe range depletion was apparent
by 1900 (Young et al. 1981). Salt Desert areas such as Ougway primarily
were used as sheep winter range. Lack of water may have precluded use of
parts of DPG. Grazing effects in the Salt Desert include reduction of
abundance of palatable species such as winterfat and gray molly, and an
increase in abundance and area of less palatable species, such as shadscale
(Stewart et al. 1940, Cottam 1961). Winterfat has greatly increased since
elimination of grazing in 1949 (Pinkham et al. 1979). Effects of grazing in
the sagebrush-grass zone included a great increase in big sagebrush cover,
and a substantial decrease in perennial grasses (Tisdale and Hironaka
1981). Introduced annual weeds have invaded and become very important in
Great Basin ecology (Young et al. 1972).

Several large mammals have been eliminated or reduced in the region in
the past several hundred years, including wolf, grizzly bear, elk, pronghorn
antelope, and bison. Of these, only pronghorn probably was important at
Dugway and probably was never abundant. Mule deer have increased greatly in
the region during historic times (Grayson 1982).

2.2 THE CULTURAL ENVIRONMENT

2.2.1 Prehistory

Four stages encompass the prehistory of the Dugway study area. These
include the Lithic or Paleo-Indian, Archaic, Formative, and Post-Formative
stages. In this study, stage is defined as a level of cultural development.

Lithic or Paleo-Indian Stage. The earliest definable stage to appear in the
Great Basin was the Lithic or Paleo-Indian Stage. Willey and Phillips (1958)
offered the following description of the Lithic or synonymous Paleo-Indian
Stage:

This stage was conceived of as embracing two major categories of
stone technology: (1) Unspecialized and largely unformulated core
and flake industries, with percussion the dominant and perhaps
only technique employed, and (2) industries exhibiting more
advanced "blade" techniques of stone working, with specialized
fluted and unfluted lanceolate points the most characteristic
artifact types.
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The archeology of this stage attempts to answer questions concerning
the antiquity of human settlement in the New World and the nature of the
adaptations made by those immigrants in a pristine Post-Glacial environment.

Jennings (1978) identified two different sets of traditions within the
Lithic stage within the Great Basin, the Paleo-Indian Tradition and the
Chopper-Scraper Tradition. The term tradition as used here refers to a
persistence through time of a life style, artifact style or some other
definable entity. The first is the well known and well documented Paleo-
Indian tradition consisting of the Llano, Folsom, and Plano complexes
(Jennings 1978:17). These are associated with large extinct fauna in the
cases of the Llano and Folsom, however, the Plano depended on large and more
modern fauna as described below. The second, the Chopper-Scrapper or
pre-projectile point tradition is less well defined than the Paleo-Indian
tradition and is also described below.

Paleo-Indian Tradition. The Paleo-Indian tradition is comprised of the
Llano, F olsom, and Piano complexes. These complexes have both diagnostic,
stylistic criteria, such as point types, and chronological implications,
since they occur in succession and are well dated. The term complex refers
to the variety of tools and other materials that comprise the entity under
consideration. The term period refers to the time frame occupied by the
complex. Consequently, Clovis Complex can be used to differentiate among
other archeological entities, and Clovis Period can be used to place it in
time. The terms Llano and Clovis often are used interchangeably,
particularly since the diagnostic spear point of the Llano complex is the
fluted Clovis point.

Pre-Clovis Period. A number of sites and localities have been excavated
and dated prior to the Clovis Period. These sites and localities are being
subsumed under the general heading of the Pre-Clovis Period. The term
Pre-Clovis as a unique period was first used by Humphrey and Stanford (1979)
in a publication of the Anthropological Society of Washington. Despite the
comparatively large number of Pre-Clovis sites located and excavated over
the years, none have won universal acceptance for their antiquity. The
controversy centers on either the nature of the archeological evidence, the
geological context, or the efficacy of the dating methods used. However,
some of these sites are probably genuine.

One site near the study area has been attributed to the Pre-Clovis
period. It consisted of two small caves and a surface lithic site located
on a high Bonneville terrace south of Salt Lake City. The terrace, once
felt to be 40,000 years old, now is estimated to be 18,000 years old. There
is no substantiating evidence to prove the surface finds are equal in age to
the supporting geological structure (Clark 1975 a&b).

Clovis Complex (Llano Complex). The Clovis complex is the earliest
human culture accepted by North American archeologists. Sites attributed to
the Clovis complex are dated to approximately 11,000 BP (9200 BC). Clovis
hunters specialized in mammoth hunting; Clovis kill sites are known from
Arizona, Colorado, New Mexico, Oklahoma, Wyoming, and Idaho. In Utah, a
Clovis fluted point has been reported from the Acord Lake region (Tripp
1966). Similar finds occur throughout the Great Basin (Aikins 1978:147,
Fig. 42).
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Folsom Complex. The Folsom complex followed Clovis in time. Folsom
hunters specialized in taking the now extinct longhorned bison, Bison
antiquus. As many as a dozen of these huge creatures were kille -at-one
time-during a typical hunt. Folsom materials have been found in Utah at
Silverhorn (Gunnerson 1962), Cederview (Lindsey 1976), Moab (Hunt and Tanner
1960), Green River (Tripp 1967) and Sweet Alice Springs, Utah (Sharrock and
Keane 1962). During the preliminary research on this project, a Folsom
fluted point was found in the Smithsonian collections that Lt. Karl SchWitt
discovered in "vicinity of DPG in Dugway Valley 15 miles south of Skull
Valley Indian Reservation, Tooele County, Utah, ca. one mile west of
village" (Smithsonian Catalogue #386226).

Plano Complex. In general the complex may be subdivided into a number
of sub-complexes, each with its own diagnostic characteristics. Plano people
as a whole specialized in the hunting of large animals, particularly the
extinct bison, Bison occidentalis. The fact that they were able to kill
large numbers o the~se animals, as many as 200 in a single kill, indicates
that Plano population density had reached a fairly high level. Specialized
butchering areas, i.e. front quarters, hind quarters, etc., found at these
mass kill sites are indicative of a high degree of specialization and social
complexity.

Plano complex materials are found occasionally in the Great Basin, but
as James (1980:6) points out, "...although fluted (Clovis and Folsom
materials described earlier) and other lanceolate points are present in the
Great Basin, evidences of cultural remains in association with extinct fauna
is generally lacking."

Chopper-Scraper Tradition. In marked contrast to the well defined and widely
accepted Paleo-Indian tradition, the Chopper-Scraper or "pre-projectile
point" tradition is poorly defined and not widely accepted. The "choppers"
tend to be edge-chipped pebbles or nodules and the "scrapers" usually are
bifacally worked nodules or pebbles that Jennings (1978:17) finds reminiscent
of the bifacially worked handaxes of the European Paleolithic period.
Because materials attributed to the Chopper-Scraper tradition tend to be
found on old land forms such as beaches or terraces near ancient lakes, and
along streams, arguments for their considerable age have been advanced. On
the otherhand, the fact that most specimens are surface finds, mitigates
against chronological control and therefore acceptable antiquity. The
Chopper-Scrapper tradition is a controversial problem that has yet to be
resol ved.

San Dieguito and the Western Pluvial Lakes Tradition. Following the
Clovis period are a series of complexes characterized by large shouldered
and stemmed lanceolate projectile points, leaf-shaped knives, crescents,
flake scrapers and domed scraper-planes (Aikins 1978:147). In southern
California this material is best known from the Harris site in San Diego,
the type site of the San Dieguito complex. In 1967, Warren defined the San
Dieguito complex as a "generalized hunting tradition" dating to 10,000 BP
(8000 BC) (7900 dnd 6500 BC at the Harris site). Irwin-Williams (1968)
noted that San Dieguito materials "...commonly occur near playa edges, and
may have been deposited during a period of relatively greater effective
moisture."
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Similarly at the Fort Rock Caves, Fort Rock Valley, Oregon, (Bedwell
1970, 1973) recovered lanceolate projectile points, which resembled those
assigned to the San Dieguito complex, and date between 11,000 and 8000 BP
(9000 and 6000 BC). Associated with these points were knives, scrapers,
mano and metate fragments, basketry, and sagebrush bark sandals. Stone
crescents were also common to the northern Great Basin at this time.

Bedwell (1973) saw a great deal of similarity in artifact assemblages
found on sites adjacent to pluvial lakes such as those in the Fort Rock
Valley, and he proposed these assemblages be grouped together under what he
termed the Western Pluvial Lakes tradition. This tradition was directed
toward the exploitation of lacustrine and marsh environments and lasted
until ca. 8000 BP (6000 BC) at which time pluvial lakes began to disappear.

Cave sites are of particular importance because of their inherent
ability to preserve both environmental and cultural data. Smith Creek Cave
(Bryan 1978) is located 30 miles (62.6 km) north of Baker, Nevada, 1.8 miles
(3 km) west of the Utah state line, and 88 miles (140.8 km) southwest of
Dugway, Utah. A gray ash deposit found at the cave contained a number of
hearths with charcoal suitable for radiocarbon dating (C1 4). Dates derived
from this layer range between 10,000 BP and 12,000 BP (8000 BC and
10,000 BC). Below the gray ash layer, in the northwest sector, at the rear
of the cave, recovered bone fragments of late Pleistocene fauna produced a
bone collogen data of 28,650 + 750 BP (26,700 BC). The bones exhibited
green stick fractures (spiralT indicating they could have been human-caused.
Since no stone tools were recovered, the case for antiquity of this site is
unproven.

Danger Cave (Jennings 1957) on the western edge of the Great Salt Lake
desert is the best known of all the Great Basin sites. It is located just
north of Interstate 80 at Wendover, Utah, and is 76 miles (103 km) northwest
of Dugway, Utah. Excluding the Folsom material, Aikens (1978:147) considers
that the earliest material from Danger Cave might be attributable to a
complex similar to the San Dieguito. Therefore, the possibility exists that
a Paleo-Indian occupation of Danger Cave was followed by something similar
to a Western Pluvial Lakes Tradition occupation as a transitional stage
leading into the Archaic Stage. Caves should be treated with great care and
any cave site located on the Proving Ground could have the potential to
provide critical data on the antiquity of man in the New World and the
transition between the Paleo-Indian Stage and the Archaic Stage.

The Archaic Stage. The Archaic Stage is viewed as an adaptive response to
the warming trend that occurred at the end of the Pleistocene period, and
the replacement of Pleistocene megafauna with modern faunal types. With the
loss of megafauna and the shift to modern environmental conditions, greater
dependence was placed on smaller and more varied faunal species. Because of
this shift to a more varied economy or subsistence base, Archaic lifeways
are often described as employing a broad spectrum exploitation strategy.
Willey and Phillips (1958:107) defined the Archaic stage as ". . . the stage
of migratory hunting and gathering cultures continuing into environmental
conditions approximately those of the present."

Archaic societies intensively exploited their local environments.
These groups depended heavily on plant resources and seeds. Shellfish were
collected where available and fishing was important. No species of mammal
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was overlooked. As the ecological niches were systematically exploited for
their resources and as the food base was broadened, there was an increase in
tool diversity and specialization.

Archaic communities were comprised of small groups of related people
living a semi-sedentary lifestyle. Termed "restricted wandering" (Beardsley
1956), this lifestyle was based on seasonal movement from one exploitable
resource to another. This type of mobility tended to limit group size as
well as inhibit the kinds of cultural development associated with a sedentary
lifestyle. Restricted wandering limited the quantity of cultural items that
could reasonably be acquired or transported. This may have been compensated
for by storing tools on site and returning to the same sites or locales each
year.

Based on his work at Danger Cave, Jennings (1957) proposed the concept
of the Desert Culture as the local interpretation of the Archaic Stage.
This culture was characterized by a specialized artifact inventory
specifically adapted to survival in the arid and semi-arid conditions of the
Desert West. Milling stones indicative of. plant and seed preparation are
major characteristics of the Desert Culture as is a wide variety of
implements made from wood, bark, and fiber, including baskets, netting,
mats, and sandals.

Jennings' (1957) concept of a single Desert Culture has received much
criticism in recent years. Other researchers have countered that the Desert
Culture concept stressed only the desert way of life and failed to recognize
the importance of other environmental niches, particulary the lacustrine
environment of the Great Basin (Baumhoff and Heizer 1965, Butler 1978, Heizer
and Krieger 1956, Heizer and Harper 1970, and Warren and Ranere 1968).

Over the years, Jennings (1974) has modified his Desert Culture concept
bringing it more in line with these trends. It is now accepted that the
prehistoric occupants of the Great Basin exploited a wide variety of plants
and animals found in different environmental settings on a seasonal basis.
Consequently, artifact inventories found in differing environmental settings
tend to represent specific adaptations to specific local conditions.

Use of multiple environments on a seasonal basis requires a high degree
of mobility in order to exploit ephemeral food resources. This pattern of
activity was first outlined by Julian Steward (1970) in his descriptions of
exploitation pattern of the current Native American occupants of the Great
Basin. Archeologically, Steward's model of seasonal exploitation has been
tested in the Reese Valley of Nevada by Thomas (1972, 1973), and by Grady
(1980) in the Piceance Basin of northwestern Colorado. In the Reese Valley,
Thomas clearly demonstrated a pattern of riverine zone exploitation coupled
with use of the distant, but complementary, pinyon-juniper zone. Grady's
work also outlined a pattern of seasonal resource exploitation in which the
resources were distributed by marked altitudinal differences, and the major
integrating factor between the uplands and lowlands was the annual movement
of the Basin's mule dear herd. Both patterns were typical of the Desert
Archaic Culture.

Iiadsen (1982:213-216) has divided and characterized the Archaic period
of the Great Basin into the following three sub-periods: Early Archaic,
Middle Archaic, and Late Archaic.
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Early Archaic (8500-5500 BP) (6500-3500 BC).

Occupation - restricted to lake edge sites - no evidence of upland
sites at this point in time (tentative conclusion).
Preferred location - cave/rock shelters overlooking the lake and
adjacent to freshwater springs. Open dune areas near lakes also
utilized.
Diagnostics - Elko, Pinto and Humbolt series point types, Basketry
and flat willow staves present.
Demographics - Population increasing (numbers of people and numbers
of groups increasing).
Subsistence - Almost exclusively related to lake edge resources.

Middle Archaic (5500-3500 BP) (3500-1500 BC).

Occupation - Upland areas begin to be occupied as result of
population increase and diminishing lake resources. Greater
movement, shifting from resource to resource.
Diagnostics - Gypsum points plus movement of Elko, Pinto and
Humbolt point styles into the central and western areas of the
Great Basin.
Subsistence - Mountain sheep preferred, deer and rabbit common.

Late Archaic (3500-2000 BP) (1500-0 BC).

Occupation - Lake edge marshes, halophytic-dominated saltflats and
fresh water springs flooded due to rising lake levels. Abandonment
of lake edge sites, and shift to upland areas.
Diagnostics - Rose Spring projectile points, indicating
introduction of the bow and arrow.
Demoraphics - Population decline of unknown magnitude.
Subsistence - Possible use of Pinyon nuts for first time.

One of the major problems facing archeologists in Utah deals with the
nature of the Archaic Stage-Formative Stage interface. Aikens (1970) and
Jennings (1957, 1974) argue that the adaptive strategies of the archaic
period remain consistent over a period of 10,000 years in spite of changing
environmental conditions and that the Archaic stage developed into the
agriculturally oriented Formative stage. Madsen and Berry (1975:391-405) on
the other hand, have reexamined the evidence from Hogup Cave (Aikens 1970)
and developed and refined hypotheses raised first by Steward (1937) that
argue for an hiatus between the Archaic and the Formative. This hi 'us has
been attributed to changes in climate conditions in that flooding fo
abandonment of the lake edge and marsh environments, thus providing a
occupation between the archaic occupation of the area and the succeeding
Formative occupation. While the issue has yet to be resolved (cf. Aikens
1976:543-545 for a counter argument) the evidence for an hiatus at present
seems to be overwhelming at least in the Salt Lake Area.

The Formative Stage. Whether or not there was an interruption in cultural
development, the Archaic Stage did give way to the Formative. Willey and
Phillips (1958) defined this stage to include, "the presence of agriculture
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or any other subsistence economy of comparable effectiveness and by the
successful integration of such an economy into well established sendentary
village life."

The Fremont Culture is the cultural entity equated with the Formative
Stage in Utah. This culture was characterized by the cultivation of maize,
a sendentary or semi-sendentary lifestyle, the presence of pithuuses and
masonry dwellings, a distinctive rock art style, and the presence of ceramic
graywares. Despite the homogenity implied by the above definition, the
Fremont should be treated as a theme with many variations. John Marwitt
(1970) published his seminal work on Median Village in which he developed a
detailed overview of Fremont regional variations. Although criticized, it
remains the commonly accepted scheme (cf. Madsen 1980).

Marwitt discussed five regional variants, but only the Sevier variant
has any significance in the Dugway study area (Figure 2-1). Marwitt's
variant is quoted as follows:

Sevier Fremont

Dating - AD 780(?) to 1260.
Named For - The Sevier River of central Utah.
Excavated Sites - Grantsville (Steward 1933b), Tooele and
Ephraim (Gillin 1941), Hinckley Farm (Green 1961), Nephi
Mounds (Sharrock and Marwitt 1967), Pharo Village (Marwitt
1968), Old Woman and Poplar Knob (Taylor 1957), and Snake Rock
(Aikens 1967).

Diagnostic Attributes:

Domestic Architecture - Quadrilateral and circular pit
dwellings often with ventilators or crawlway entrances, but
without deflectors (except at Snake Rock, where the deflectors
are stone slabs); pit dwellings constructed within a larger
primary pit.

Ceramics - Sevier Gray is the dominant plain grayware type,
but Snake Valley Gray is present in proportions as high as 15
to 20 percent; Great Salt Lake Gray (at Hinckley Farm, Tooele,
and Grantsville) and Turner Gray, Emery Variety (at Snake
Rock, Old Woman, and Poplar Knob) also occur. Ivie Creek
Black-on-white is the only indigenous painted ware, with a
distribution in the southern and eastern portions of the area;
Snake Valley Black-on-gray is fairly common, but is probably
intrusive from Parowan Fremont. Surface manipulation of
grayware (except corrugation and except on Snake Valley Gray)
is common. Designs painted on grayware with fugitive-red
pigment are rare but may be diagnostic.

Flaked Stone - Slim triangular unstemmed points, broad
triangular basal-notched points, and medium to large
side-notched points predominate. Other diagnostics are large
leaf-shaped blades, drills made from reworked side-notched
points, and large "turtle back" scrapers.
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Ground Stone - No diagnostic artifacts, but a heterogeneity of
ground stone artifacts is characteristic of Sevier Fremont.
Manos and metates exhibit great variety; "Utah type" metates
are particularly well made.

Miscellaneous - Bone, antler, and unfired clay artifacts are
not diagnostic.

Sevier Fremont sites tend to be small villages situated on alluvial fans
near canyon mouths and neai dependable water sources at canyon mouths. The
villages consist of a few pit houses and associated coarse adobe dwellings.
In terms of material cultures, the Sevier is fairly conservative. However,
the frequency of painted pottery increases through time and pit houses tend
to be dug deeper with more vertical sides through time. The Sevier Fremont
is the least consistent, typologically, of all of Marwitt's variants
(Marwitt 1970:141 ).

The Post-Formative Stage. The Post-Formative Stage which followed the
Fremont in Utah is characterized by the appearance and spread of Numic
speaking peoples throughout the region. The term Numic refers to a branch
of the Uto-Aztec linguistic family. Ethnographically, this branch includes
the various Shoshone groups such as the Western Shoshone, Ute, and Southern
Paiute. These people occupied the area from ca. AD 1200 until their
displacement by Anglos in the middle of the nineteenth century.

The Numic speakers' homeland originally was in the southwest portion of
the Great Basin. Starting ca. 1000 AD, they spread northward and eastward
into Utah and on the Colorado Plateau (Lamb 1958, Miller 1966, Fowler 1972,
and Wright 1978). According to Madsen and Berry (1975), they were
contempories with the preceding Fremont people and through resource
competition, may have contributed to the Fremont demise. Stuart (1981)
feels that early Numic occupation was restricted to lake edges and was
followed by a shift to the adjacent upland areas.

Based on the ethnographic record, particularly reports of Steward
(1970), the Numic speakers of the area followed an annual round of economic
activities as they shifted from the exploitation of a given resource to
another resource on a seasonal basis. During the course of the annual
round, group size varied from nuclear families (a self-supporting economic
unit) to large groups. There was also a concomitant shift in tool
inventories and political structures. The technology, social organization,
and ideology of the pertinent Numic speaking groups in the study area are
contained in Section 2.2.2 of this report.

Despite the richness of the ethnographic record, little is known about
Numic archeology. We are still in that strange position described by
Steward (1937:121) and quoted by James (1980:48): "The writer has examined
many caves known to have been used by Shoshoni but he failed to find any
identifiable Shosoni (sic) objects. The scarcity of objects at most
Shoshoni sites is striking."

2.2.2 Gosiute and Western Shoshoni Ethnography

This overview provides a study of lifeways of the Western Shoshoni with
primary emphasis on the Gosiute. The Gosiute's aboriginal territory
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encompassed the area of present day DPG. Both Western Shoshoni and Gosiute
lifeways and material culture were similar.

In aboriginal and early white contact periods, the Gosiute occupied the
most arid and desolate area of the Great Basin. The Gosiute population was
concentrated at small camps in a crescent around the Great Salt Lake Desert,
yet they rarely wandered onto the Salt Desert. The largest population was
centered in Deep Creek Valley. Others resided in Rush, Skull, and Tooele
Valleys, the eastern most extent of their aboriginal territory. Aboriginal
territory of the Gosiute and Western Shoshoni is shown in Figure 2-2. The
treaty of 1863 defined the territory of the Gosiute as follows:

Article 5: It is understood that the boundaries of the country
claimed and occupied by the Goship (sic) tribe, as defined and
described by said bands are as follows: On the north by the
middle of the Great Desert; on the west by Steptoe Valley; on the
south by Tooedoe or Green Mountains; and on the east by Great Salt
Lake, Tuilla and Rush Valleys (Reagan 1934b:47).

Reliance on ethnographic models in understanding and interpreting
archeological remains and aboriginal lifeways is fundamental in studies of
Great Basin prehistory. Julian Steward's cultural-ecological model, based
on his Great Basin research, depicts small groups living in a food poor
environment, dispersed for much of the year in a patterned-seasonal round of
activities, and assembling into larger non-political groups in times of food
abundance. The Steward model can be applied to both the Gosiute and Western
Shoshoni (Steward 1970:1). Material culture, settlement and subsistence
patterns, lifeways and non-Indian influence will be examined from historical
accounts as it may pertain to the archeology of the study area, to potential
sites, and the management plan for the installation.

The Great Salt Desert was the least favorable area of habitation of the
Great Basin. The higher sections adjoining the Desert are more conducive to
the survival of flora and fauna, and it was in these areas the Gosiute
acquired most of their resources. Due to the extreme aridity of the area,
it is estimated by Steward (1970:134) that the population could not have
been more than I person to 30 to 40 square miles (7770 to 10,360 hectares)
prior to European contact. Many early accounts of trappers and explorers
described the Gosiute as impoverished and starving, living on snakes and
lizards and digging for roots in a state barely above an animal. Due to
these accounts these people became known as the "Digger Indians."

Linguistic Famil. All Great Basin groups spoke languages belonging to the
Shoshonean branch'of the major Uto-Aztecan linguistic family. The term
Numic is used to refer specifically to the Basin Shoshonean groups (Spencer
and Jennings 1977:180). The Uto-Aztecan language family includes not only
the culturally improverished Gosiute but the empire-building Aztecs of
Mexico. Linguistically, the Shoshonean speaking Hopi of Arizona are related
to the Numic, as are the Pima and Papago in Arizona and other groups in
California. Glottochronologists put the separation of the Aztec and Numic
speakers about 4000 to 5000 years ago. The Numic language is further
separated into three divisions, Western, Central, and Southern. Fowler and
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Fowler (1971b:97) include the Gosiute in the Central Numic linguistic
division with the Comanche, Weber Ute, Ruby Valley, and White River Shoshoni
(Figure 2-3).

Subsistence. Human ecology in the Great Basin requires consideration of
natural features, environment, and the culture devices with which the
environment is exploited. Important features of the natural environment
were topography, climate, seasonal distribution of plants and animals, and,
especially, the occurrence of water. Cultural behavior patterns were based
on consideration of factors such as population density and distribution,
division of labor, the methods of food procurement, territory exploited, and
time required for economic pursuits, as well as village size, distribution,
and permanency.

Economic pursuits were divided on the basis of sex. The nuclear family
was a self-supporting economic unit, consisting of mother, father, and
siblings. The native flora and fauna supplied material for household goods,
weapons, dwellings, and food. Women gathered nuts and seeds. Men hunted
large game, manufactured chipped stone tools, wove rabbit fur blankets, and
constructed houses. The Gosiute enjoyed only a bare subsistence existence.
There was no excess time in their economic pursuits to produce surplus
materials for trading or to support specializations such as political or
religious organization and hierarchies.

Plants, roots, berries, nuts, seeds, and greens were more important in
the diet of the Gosiute than animal foods. Gathering activities can be
divided into 4 seasonal rounds (Steward 1970:20). In the spring they left
their winter villages often to a distance of 30 to 40 miles (48 to 64 km) to
gather sprouts and greens along streams. In the summer, edible roots were
dug and berries gathered. Early in the fall pine nuts ripened. Pine nuts,
an important source of energy, were gathered by women. If pine nut crops
were in abundance, families were able to remain together during the winter.
In the Deep Creek Mountains, on the Nevada, Utah Border, south of the Great
Salt Lake, semi-permanent villages were constructed near pine nut groves so
nuts could be cached or carried a short distance to the villages. There was
no claim of ownership for the pine nut groves. Families shared on a use and
need basis. Favorite picking areas were around Vernon, south of Tooele
Valley in the Stansbury Mountains, Deep Creek, and the Kern Mountains,
southwest of the desert. Because of the occasional nature of pine nut
crops, they were probably only one in a series of important seed-food plants
that were harvested and stored in subterranean caches for winter use.

A total dependency on any one crop would have a disasterous effect on
these people. However, they apparently exercised minimal control over their
food supplies since Steward (1970:138) states that wild seeds were sown in
the spring after sage brush had been burned off and the seed crop was
harvested in the fall. This practice, however, should not be construed as
cultivation of domesticated plants.

Almost every animal, including various insects, were utilized for food.
They subsisted on insects, rodents, lizards, snakes, fish, and rabbits.
Rabbits, relatively abundant in the Great Basin, were the most important
animal food in the Gosiute diet. Men, women, and children participated in
the communal rabbit drives under the direction of a Shaman, a leader with
culturally defined supernatural/religious powers. Rabbits were driven into
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nets placed in a semi-circle many hundreds of yards in diameter, where they
were clubbed. Drives were conducted in the fall and winter, when the fur
and meat was at prime. Gophers, an abundant source of food, were trapped or
flooded out of their holes.

Communal antelope drives were held infrequently, and only when animal
populations increased to warrant the effort. The drives were among the few
economic activities not restricted to family groups. Antelope, due to their
speed, were not easily taken by lone hunters. Large groups of men on foot
could surround and drive antelopes into corrals. All Gosiute antelope drives
were conducted by a Shaman who was said to have received special supernatural
power that would capture the animals souls, rendering them docile and stupid
(Steward 1970:34). Other large game was present, but were not numerous
enough to be the main portion of the Gosiute diet. Deer, mountain sheep,
bear, and elk were hunted in the mountains. Coyotes, abundant in the area,
figured prominantly in folklore, and, therefore, were not killed.

Several different methods were employed to hunt large animals. Ambushes
were prepared along animal trails by digging a pit and hiding behind a wall
of brush until the game passed. Steward (1970:138) and Malouf (1951:15)
state deer surrounds were led by an expert hunter. Deer, also, were stalked
and driven over cliffs in the mountains. Fire brands were used to drive
animals into an enclosure. Poisoned arrows caused the animals to weaken but
did not kill them.

Mormon crickets (a grasshopper-like insect) and grasshoppers were
another important dietary staple. Trenches, 30 to 40 ft. (9 to 12 m) long
and 1 ft. deep (0.3 m), were dug and lined with grass. Everyone participated
in driving the crickets into the flaming grass. The parched insects were
ground on metates and the paste stored. Insect wings and legs have been
identified in coprolites from Danger Cave, indicating utilization of insects
for centuries to satisfy human protein needs.

In an arid environment like the central Great Basin, water is a
critical and scarce resource. To those with an intense knowledge of their
environment, supplies of water were available in addition to the springs and
streams. The ability to identify those water sources was important to the
survival of central desert peoples. Egan (1963:52) described the Gosiute
locating water at the base of sand dunes and in cracks and caves in limestone
formations. He stated "a person might ride or walk within six feet (1.8 m)
of it (water) and still think it was miles (km), and hot ones, to the nearest
water." Camps in dune fields and desert locals were not as waterless as has
been reported.

Material Culture. Gosiute material culture has been described as simple and
reflective of their economic poverty. Function was the primary ingredient
of their material items. Mobility and lack of transportation also may be a
consideration for the scarcity of material items.

Malouf (1951:31) states they inhabited caves, rock shelters, and
constructed brush and conical structures of juniper poles thatched with bark
and branches. These structures appear to have been the more permanent
winter dwellings used in the foothills and mountains. A fire pit was
sometimes located in the center with a smokehole at the top.

Household goods consisted of mano and metates used for grinding seeds,
insects, meat, berries, and pine nuts. Spoons were made of antler or wood.
Dippers were rare, but were made like basketry aipped in pitch, or of sheep
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horn (Malouf 1951:35). Basketry was a well developed art. Squawbush and
willow were used for manufacturing both twined and coiled baskets. Price
(1952:24) lists various types of baskets used by the Gosiute including
conical carrying baskets, winnowing baskets, water baskets pitched on
interior and exterior, and seed baskets. Cradle boards, cedar bark skirts,
cedar bark aprons, fishing baskets, rabbit nets, and mats were other woven
items.

Rabbit skin robes and capes, woven from continuous strips of rabbit
fur, were worn by everyone. Two piece moccasins were worn occassionally,
although, usually they went barefoot. Men cut their hair short in front
above the eyes, women cut theirs at random, and the cuttings were used for
making nets. Bodies occassionally were painted to reduce sun glare, for
supernatural protection, and as protection from insects. Both boys' and
girls' ears were pierced (Malouf 1951 :48).

Belongings were carried great distances in a pack strap which was
passed from the forehead to the back (Malouf 1951:41). Pressure on the head
was relieved with cedar bark.

An important item in Shoshone material culture were devices for making
and preserving fire. A drill and wooden platform with 2 to 4 holes bored in
it, covered with dry cedar or sage brush for tinder, was used. The
apparatus, wrapped in skin, was stored in a basket or bag. Bow drills were
not used (Malouf 1951 :69).

Three kinds of bows were made, the self bow, sinew-backed wood, and
sinew-backed horn. Sheep horn bows were known to have been used by the Deep
Creek Gosiute. Arrows were tipped with stone, bone, or wood according to
function. A 2-prong unfeathered arrow was used for hunting fish. All other
arrows were feathered. The poison used on arrows for hunting game was made
from the decayed blood of deer, rattlesnake poison, or certain herbs (Malouf
1951:44, Steward (1970:134). Arrows were carried in a quiver made from the
whole skin of either fox, wildcat, or fawn.

Nets, snares, and traps were used in hunting sage grouse, water fowl
and jack rabbit. Rabbit nets were made from vegetal fiber twisted into
cordage and woven into nets from 150 to 200 yards (137 to 183 m) long and
30 in. (0.8 m) high with a mesh of 2 in. (5 cm) or smaller. They were
family owned and manufactured by men. Nets have been identified
archeologically at Hogup and other caves in Utah (Aiken 1970:125).

Lithic tools included side-notched projectile points, and other
multi-functional chipped tools such as scrapers, drills, knives, and burins
(Malouf 1951:46).

Pottery has been described for the Gosiute by Malouf (1951 :40), Defa
(1979:16), and Price (1952:35). Malouf (1951:40) states pottery was rapidly
replaced by Euro-American utensils. Fragments of buff colored, coarse
silica tempered pottery have been found in the Deep Creek region.

Socio-Political Organization. Socio-political organization among the Gosiute
and Western Shoshoni was conditioned, to a definable extent, by their
environmental setting. Hunting and gathering devices were simple. Lack of
transportation limited population density and dictated bare subsistence
living, which largely determined the size, nature, and permanency of the
population. Among the Western Shoshoni and Gosiute, it was economically
impossible for families to remain in one place for any length of time. Due
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to these limiting factors, the most important socio-political unit was the
nuclear family and the small winter villages, whose size depended largely on
pine nut crop. The kinship system was simple. Descent was determined in
both paternal and maternal lines.

There is some evidence (Steward 1970:135) of several somewhat
distinctive local subdivisions whose members associated more frequently.
These local subdivisions were not based on a sense of band solidarity. These
local groups, where there was an adequate food and water supply, found it
more convenient to associate with their immediate neighbors for antelope
drives, dances, and other communal activities. The Gosiutes had no
hereditary chiefs since the society was highly individualistic. Little
authority was recognized beyond the head of the family except for the
Shaman's leadership in communal hunts and curing illnesses.

Rights of Passaqe. Shoshoni life was centered around the nuclear family.
Events such as birth, puberty, and death were surrounded by extensive
beliefs. The belief system, rather then being ideological, was practical
dealing with health and economic security.

During pregnancy, certain food taboos existed for both the man and
wife. A special structure was built at the time of delivery and for
confinement after birth. Both the man and woman were bathed after the birth
and both observed food restrictions. The child was bathed immediately after
birth and placed in a cradle board. Malouf (1951:61) noted that twins were
thought to be a sign of adultery and if one died, the other may have been
killed.

Puberty rites for girls at the first menses included isolation in a
special enclosure and instructions on proper female behavior were given by
female family members. Girls also were required to eat a restrictive diet
(Malouf 1951:62). Although no specific puberty ceremonies were held for
boys, there were special rites for the first kill, including special bathing
rites, painting the body red, and distributing the kill to family members.

Marriage rules were simple, with cross cousin (a sibling of the mother's
brother or the father's sister) or psuedo cross cousin marriages preferred.
Marriages were informal. Men who wanted wives often abducted either married
or unmarried women. Steward (1970) indicates that both polyandry and
polygyny occurred and polygyny usually was sororal. Divorce was as simple
as marriage.

According to Malouf (1951:64), the treatment of the corpse varied at
different localities. Families gathered near the home of the dead for the
burial ceremony. Some removed and buried the corpse, abandoning the
shelter. Others set the death shelter afire with the body inside. Propertywas destroyed or distributed among relatives. Valuable property including

rabbit nets and bows and arrows, was not destroyed. Mourning practices were
individualistic. Some cut their hair to demonstrate grieving (James
1980:204). Both sexes of the spouse or partner were allowed remarriage
within a month of the death.

Religious Beliefs and Social Events. Religious and spiritural concerns were
interrelated with subsistent activities. However, gathering activities and
acquisition of small game, the most important economic pursuit, had no
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special religious treatment. The rabbit and antelope drives and hunting of
elk were led by a Shaman, who practiced the appropriate supernatural beliefs
to insure a successful hunt.

Malouf (1951 :79) describes curing Shaman who received powers in dreams
inherited from parents. If the child had the same dream as the parent, he
could inherit the same power. Both men and women of any age could be a
Shaman. Spirits were known to communicate with the supplicant at certain
caves and rock outcrops which often had pictographs painted on the rocks or
cave walls.

Gosiute folklore was simple and religious hierarchy was lacking.
Gosiute mythology gave orderliness to their universe by explaining social
behavior and natural phenomena. These oral traditions were passed from
generation to generation. While there was no origin myth, habits and
characeristics of spirits were explained by mythology. Coyotes, a central
character in their myths, played the role of both a hero and villian in
enforcing desirable behavior.

Malouf (1951:150) describes a Circle Dance for all the Shoshoni
celebrating a successful pine nut harvest in the fall. The dance lasted for
five days and no pine nuts were consumed until completion of the dance.
Steward (1970:139) describes a round dance held in the spring to ensure a
good seed crop. It was held for five days.

Even with the rigorous battle for subsistence, the Shoshoni engaged in
many games, including shinny, hoops and darts, hand games, and ball games
(Malouf 1951:45). Sports such as foot races, wrestling, juggling, and
gambling were social engagements held during communal events.

Historic Contacts and Development of the Reservation. Long before actual
contact, European influences were felt by Western Shoshoni and Gosiute.
With the Spanish entrada in 1540 and the spread of the horse to the northern
Ute and Navajo, along with the promotion of slavery, the defenseless foot
Indians became the target for slave raids by the mounted Ute. The slave
trade flourished until 1850 when the Mormons, under Brigham Young, suppressed

it (Fowler and Fowler 1971 :103).
Fur trappers made the first white intrusion into the Gosiute territory.

In 1827, Jedediah Smith led a small group of mountain men from California to
cross the Great Salt Lake Desert to reach a trapper's rendevous northeast of
Salt Lake City (Poll et al. 1978). The journey took the three men to the
east side of Deep Creek Mountain in Gosiute territory eastward across the
salt plain to the Cedar Mountains. During these travels the men noted that
they had seen Indians, undoubtedly Gosiute. By 1830 the trapper's interest
in the Great Basin declined. In the 1840s, other Euro-Americans were
skirting the Great Basin as explorers and California immigrants. They had
little effect on the Gosiute.

In 1849, two years after the Mormon arrival (1847), the Gosiute felt
the pressures and modifying influences of white civilization in the Great
Basin. In September 1850, Utah was created as a United States Territory and
Brigham Young was its first governor and superintendent of Indian Affairs
(Malouf 1951:84). The Utah Territory included the present state of Utah,
Nevada, and parts of California and Wyoming. Funds that were appropriated
by Congress for Indian affairs in the territory were expended on pacifying
Shoshoni in Idaho and Wyoming as well as the Utes. The Gosiute were ignored
as they didn't present a problem to the Mormons.
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Mormons began developing ranches in the Deep Creek area by 1852. These
settlers acted as apostles to the Gosiute. Along with religious teaching,
the Indians were instructed in farming techniques. As the Indians saw their
land being appropriated for agriculture and livestock grazing and a decrease
in game animals and foraging areas, they began to raid white settlements for
food. M'ormons 3et aside land in the Deep Creek Valley to be used by the
Gosiute for farming. Due to the insistence of an Indian agent and the
4ormons, some Gosiute tried farming. They were promised farm implements by
the Indian agent, but they never arrived. Mormon support for the experiment
ended in 1880.

White civilization began to greatly alter the Indian way of life as it
overran Gosiute territory. A private mail route opened through the Deep
Creek region in 1854 and was rerouted through Rush Valley. Camp Floyd was
established in Cedar Valley and the Overland Mail and Pony Express
established 20 stations (see Section 2.2.3).

Because the Gosuite was forced to steal or starve, they began to attack
mail company stations in 1860 for food and supplies (Malouf 1951). The Utes
who had been displaced began to marry the Gositue desert people. The Utes
were armed and mounted and furnished much of the leadership for the small
raiding parties.

In an unsuccessful attempt to prevent the raiding, the U.S. Government
supplied provisions to the mail company and the company supplied an
additional $12,000 for distribution to the Indians. The Third and part of
the Second California Infantry were sent to Utah by May of 1862. They
annihilated 300 Shoshoni in Idaho and then turned to contain the Gosiute in
Utah. Casualties were high and the Indians subsequently were subdued.

A treaty was concluded in 1863 which was essentially a peace treaty
made between the Gosiute and Western Shoshoni and the U.S. Government. It
stipulated that military posts, telegraph, railroad, and stage lines, as
well as mineral exploration, mining, and timbering could be established on
Indian lands. It also set aside the boundaries of the Gosiute, previously
described (Reagan 1934b:47). The treaty offered payment and supplies to the
Indians for their land. Malouf (1951:123) states that goods were passed out
at Skull Valley, but the amount was so trivial that few Indians came to
collect their award.

Between 1875 and 1914 the Gosiutes were largely ignored by the federal
government, even though many of the Indian Agents had requested aid for the
impoverished Gosiutes. Finally, by Executive Order, two reservations were
established. In January 1912, President Taft set aside 80 acres
(32 hectares) in Skull Valley for exclusive use of the Gosiute. Five years
later it was enlarged to 17,920 acres (7252 hectares) by President Woodrow
Wilson. The Deep Creek Gosiute Reserve in Tooele County and eastern Nevada
were established in 1914, when President Taft allocated 34,560 acres
(13,986 hectares) in Utah (Figure 2-4). In 1890 the Western Shoshoni were
moved to a reserve established in north central Nevada and extending into
Idaho at Duck Valley.

Since the establishment of the Gosiute Reservation and during the 1930s
and 1940s, Bureau of Indian Affairs' (BIA) policy was to attract other
Indians to the Deep Creek Reserve. An Act in 1938 authorized additional
lands to the Gosiute and other Indians that the Secretary of the Interior
may locate there. The dissolution of Skull Valley Reservation and the
relocation of these people was considered in 1938 and like efforts continued
into the 1940s.
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The Wheeler-Howard Act, Indian Reorganization Act (IRA), passed Congress
in 1934. The Deep Creek Gosiute was organized under this Act with a
constitution approved on November 25, 1940, and a corporate charter ratified
,larch 29, 1941. It also marked the organization of the first tribal council.
Attempts to organize Skull Valley under IRA were not successful, a proposed
constitution was not voted on. However, Skull Valley has an elected tribal
council recognized by the BIA (Bureau of Indian Affairs 1976).

The Skull Valley people chose not to relocate. Even though the two
groups are identified as the "Confederate Tribes of the Gosiute," the Skull
Valley group is not affiliated politically with the Deep Creek group. Prior
to 1912, fee-patented homesteads were acquired by non-Indians, primarily the
Hatch Brothers Company in the Skull Valley area. In 1949 the Hatches
proposed to exchange these lands for Skull Valley indian Tribal lands to
consolidate both holdings. The exchange, completed in 1963, transferred
1800 acres (728 hectares) of Hatch land to Skull Valley. Skull Valley
transferred 1978.65 acres (801 hectares) to the Hatch holdings. The entire
reservation was fenced in the middle 1930s and auto gates were installed at
the north and south boundaries by the Civilian Conservation Corps. Signs
identifying the reservation were installed in the 1970s.

World War II had an effect on the Gosiute as several young men entered
the military service, others left the reservation to work in the potash
fields in the Great Salt Lake Desert and other war-related activities. The
military constructed three more installations on their ancient homeland,
DPG, Tooele Army Depot, and Wendover Bombing Range.

In 1946 the Indian Claims Commission provided the basis for research
into the use and occupancy of American Indian lands. The Gosiute Tribe
established aboriginal title to approximately 5,952,000 acres (2,408,774
hectares) in east central Nevada and western and northern Utah. Funds of
$7,300,000 were appropriated for the value of land taken and minerals
removed (Bureau of Indian Affairs 1976).

The total estimated population for the Deep Creek Gosiute in 1976 was
about 300, of which 126 reside on the reservation. In 1975, the Skull
Valley tribal membership was 72; however, few members reside on the
reservation. Figure 2-4 identifies present boundaries for the Deep Creek
and Skull Valley Gosiute reservations in relation to DPG.

2.2.3 History

The area that the U.S. Army selected for DPG was chosen because of its
isolation on the fringes of Utah settlement. Before the Amy took the land
from the Public Domain it had been the scene of occasional spillovers of
activities concentrated in neighboring areas. This sporadic use was best
typified by stockraisers of the late nineteenth and early twentieth centuries
but this pattern's origins can be traced to the earliest Euro-American
intrusions into the area during the 1820s fur trade. These same mountain
men also established another use model; the Great Salt Lake Desert and
surrounding areas provided inhospitable but easily traversed travel routes.

Euro-American fur trappers and traders entered the Great Salt Lake
Desert in 1826 to find new fur lands. That year, James Clyman skirted the
southern shores of the Great Salt Lake and entered what became Tooele County

2-28



SKULL VALLEY

NDIAN RESLRVAT

DEEP CREEK
INDIAN RESERVATION

DUGVVAY PROVING GROUND

SCALE IMILESII



VATION

4

Figure 2-4. PRESENT BOUNDARIES OF DEEP CREEK

AND SKULL VALLEY GOSIUTE RESERVATIONS

229

/..



(Mercer 1961 :1-2; Clyman 1960). The entire area that was to become the
state of Utah was under Mexican sovereignty, although it was beyond the
effective control of the government at Mexico City. The U.S. Army easily
captured the entire Southwest in 1846 during the Mlexican War. As part of
the Treaty of Guadalupe-Hidalgo (1848) that ended the war, the United States
received title to future Utah (Hollon 1966:51-58).

A year after Clyman's visit, Jedediah Smith made the first recorded
crossing of the desert, searching for new fur trapping grounds and a route
to the Mexican settlements in California (Morgan 1953:211-215). Smith's
trip was the first recorded trek of Euro-Americans across what is now DPG.
According to his journals, the area was hostile to travelers (Morgan 1953:
211-215). Despite these reports, others followed Smith's route and during
the 1840s the fringes of the Great Salt Lake Desert were becoming an
established route to California.

John Bidwell led the first large group of immigrants across the area in
1841. In 1846, at least three separate multi-family groups made the overland
passage to California -- the Clyman-Hastings Party, the Russell-Bryant Party,
and the Donner Party (DeVoto, 1943:122-147, 463-497). Two years later
Americans discovered gold at Sutter's Mill in California, and in 1849, the
gold rush began. Many followed the overland routes, including the trails
across and near the desert (Paul 1963:12-19).

The Mexican War and the California gold rush focused national attention
on the Southwest. As part of this interest, the federal government, through
the offices of the U.S. Army Corps of Topographical Engineers, sent explorers
west searching for accurate data on climate, flora, and fauna, and
delineating routes suitable for wagon travel to the Pacific Coast. The
earliest and most famous of these explorers was Captain John C. Fremont, who
explored the West from Missouri to California from 1843 through 1845.
Fremont's expedition across the Great Salt Lake Desert made accurate maps of
the area available and determined the need for further exploration and study
(Goetzmann 1966:313-314). In 1849, Captain Howard Stansbury, also of the
Corps of Topographical Engineers, made a year-long study of the inland sea
and its surroundings, including edges of the desert. He gave his name to a
range of mountains in Tooele County (Goetzmann 1959:297-301). Stansbury and
his party were not forced to face the hardships of the wilderness to the
degree Fremont had because two years before his survey, the Mormons had
settled Salt Lake City (Figure 2-5).

The Mormons' presence not only eased the way for federal explorers and
other travelers but also caused considerable military activity in the area
between 1857 and 1861. During 1853 and 1854, Congress sponsored surveys for
a Pacific Railroad. One of the surveys, under the command of John W.
Gunnison, made its way across Colorado and into Utah. Gunnison was killed
by the Paiute Indians along the Sevier River, and was replaced by Lt. E.G.
Beckwith. After the expedition returned, Beckwith filed an unfavorable
report about the route (Goetzmann 1959:285-86, 310), which might have been
the end of Army exploration in Utah if it had not been for the Morman War of
1857-58.

The Mormons, persecuted from Ohio to Missouri to Illinois before their
migration to the Great Basin, decided they would never be forced to move
again. During the 1856 U.S. presidential campaign, Republican candidate
John C. Fremont ran on a platform that called for abolition of the "Twin
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Evils," polygamy and slavery. By 1857, public opinion was so inflamed,
President James Buchanan agreed to send the U.S. Army to Utah to suppress
the Mormon "rebellion" (Billington 1982:538-543), beginning the Mormon War.

The war ended without bloodshed in 1858 and federal officials decided
to keep an Army of occupation in Utah to preserve the peace. General Albert
S. Johnson established Camp Floyd in the Cedar Valley west of Utah Lake. He
encountered supply problems and in 1858, Captain J.H. Simpson of the
Topographical Engineers received orders to locate a route useable for wagon
traffic from Utah to California. Simpson surveyed a road south from Salt
Lake City to Camp Floyd and then west-southwest across the southern edges of
the Great Salt Lake Desert. Simpson's new route was adopted by the Central
Overland California Stage Company and became the standard highway across
western Utah to California until completion of the Pacific Railroad in 1869
(Goetzmann 1959:399-403, Fike and Headley 1979:1-5).

The outbreak of the Civil War in 1861 not only led to the abandonment
of Camp Floyd but also ended federal exploration until 1868, when the last
major expedition entered the Great Basin and explored what is now DPG.
Federal exploration of Utah was supplemented after 1847 by Mormon church
sponsored activities. Once the Mormons settled at Salt Lake City, they
began to seek suitable areas for settlement in the Great Basin. The Mormons
attemped to create a self-sufficient economy in Utah based on agriculture
(Stegner 1942:25-31). Environmental conditions, as interpreted by Brigham
Young who took over presidency of the church after Smith's death in 1844,
demanded orderly communal settlement of the land if agricultural success was
to be achieved.

Mormon explorers and settlers sought out areas with available fertile
land, a water supply that could be diverted for irrigation, and easily
accessible timber stands for fuel and building materials. Dugway lacked
water and sufficiently fertile soil as compared to other parts of the
region, such as Rush or Tooele Valleys (Mercer 1961 :19-27).

Population increases and growing scarcity of land after 1885 forced
Utah settlers to re-evaluate the Great Salt Lake Desert. While forage
density was low, the vast area could support stock, especially sheep, during
winter when temperatures were moderate and water supplies more plentiful.
As the territory's sheep population increased throughout the late nineteenth
century, more sheepmen used parts of the desert for winter range and
summered their flocks in the pastures and meadows available in the mountains,
often as far away as the Wasatches and Uintas. This land use pattern
continued through the first three decades of the twentieth century. Ranchers
did not claim or purchase vast tracts of desert land, but rather were content
to homestead small tracts around water supplies and borrow the range from
the public domain, as their counterparts did throughout the Intermountain
West (Mercer 1961 :340-354).

Successful stock raising on the desert relied in part on an adequate
transportation network. Because of its position on the eastern edge of the
Great Basin, Utah enjoyed stage and rail service. Simpson's route south
from Salt Lake City to Camp Floyd and then west, avoided most of the desert
crossing and rerouted traffic along the southern boundary of what became DPG.
Earlier Mormon settlers and travelers to California had used a route through
the Tooele and Rush Valleys and then west. These people built pathways
through the mountains known as "dugways," a name applied to a range of
mountains and later used by the U.S. Army (Arrington and Alexander 1964:34).
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The existence of permanent American settlements in California's gold
fields required dependable transportation of passengers and freight. In
response, the firm of Russell, Majors, and Waddell began to serve California,
via Utah. Originally, stage lines followed a trail across the desert, but
with Simpson's improved route, the Central Overland California Stage Company
route was changed and a series of stage stations built at approximately
8 mile (13 km) intervals around the southeastern and southern boundaries of
present DPG. These stations resulted in a string of Anglo-American outposts
through the heart of Gosiute Indian lands (Figure 2-6). The Gosiutes first
accepted the intruders but soon began stealing livestock kept at the
waystations. The height of this activity came between 1860 and 1863. In
1863, the U.S. Army inflicted heavy casualities on the natives and by the
end of the year a treaty had been negotiated (Bureau of Land Management
1980:np; Fike & Headley 1979:1-5, 71).

During this period of Indian conflicts, Russell, Majors, and Waddell
introduced the Pony Express in 1860. This concept attempted to speed mail
delivery from Independence, Missouri, to California using horses and
fearless riders who would face all dangers to deliver the mail. The route
used nearly the same road and stations as the stage line across the Great
Basin. The Pony Express failed financially and was forced out of business
by completion of the Transcontinental Telegraph in 1861 that paralleled its
route. The Pony Express lost so much money that Russell, Majors, and
Waddell were forced to sell their stagecoach line, as well. Wells Fargo and
Company eventually bought the line (Carter 1960). Wells Fargo continued
service along the route but found their trade greatly diminished after 1869
and completion of the transcontinental railroad (Union Pacific - Central
Pacific) at Promontory Summit, Utah.

The railroad broke Utah's isolation, caused a great influx of
non-Mormons to Salt Lake City and areas such as the Tintic mining district
(Figure 2-7), and forced the federal government to open a land office for
dispersion of the public domain in Utah (Athearn 1971:85). The railroad
also opened national markets to Utah stock raisers, which in turn led to
increased cattle and sheep production. This growth of herd size contributed
to increased use of Skull Valley and later the desert area (Bureau of Land
Management 1980). Eventually, two railroads, the Utah Western, later the
Salt Lake and Los Angeles (SL&LA), and the Western Pacific (WP) ran close to
Dugway. However, both were completed after the turn of the twentieth century
(Bureau of Land Management 1980:np) (Figure 2-8).

Completion of the SL&LA and the WP coincided with evolution of the
automobile after 1890. Utah state officials recognized the problems
inherent with auto traffic and began a program to upgrade local roads,
including building bridges to avoid numerous fords and draws not easily
crossed by an auto. In 1912, Carl G. Fisher proposed construction of a
coast-to-coast paved highway and on July 1, 1913, his plan was formalized by
organization of the Lincoln Highway Association (McCarthy 1974:32-34, Utah
State Historic Preservation Officer Nomination Form).

By 1918, the Lincoln Highway (locally known as the Goodyear Road) was
complete in Tooele County, but within a few years the road was all but
abandoned when the Victory Highway (later U.S.-40 and presently 1-80) was
opened in 1925. The Lincoln Highway remained in use by local residents and
stockmen moving herds to and from rangelands (McCarthy 1974:34-37, 89;
Bureau of Land Management 1980:np).
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Stockmen had only slight competition from mining, a very prosperous
activity in other parts of Utah and Tooele County. Mineral production only
briefly touched the lands that became DPG. During the 1870s, as the mines
of Ophir, Tintic, and other areas boomed, enterprising prospectors examined
the Dugway Mountains. Silver deposits were found and a small smelter was
built in 1876 or 1877. The operation was closed by early 1878 (Carr 1972,
Utah State Historic Preservation Officer Site Form). With the failure of
mining in the area, graziers were left alone to use the range as needed.

rrazing continued to be the exclusive use of the Great Salt Lake Desert
and much of Skull Valley for the first four decades of the twentieth century.
The ongoing use of the land for over 50 years caused depletion of the
natural vegetation and when the extraordinarily dry years of the early 1930s
arrived, stockmen found the desert sparsely vegetated. Also, the nation was
plunged into the GreatDepression following the stock market crash of
October 1929. In 1933, Franklin D. Roosevelt introduced a recovery program
known as the New Deal. Two of Roosevelt's programs affected DPG, the U.S.
Grazing Service (USGS, established 1934), and the Civilian Conservation
Corps (CCC, established 1933).

The CCC set up a camp at Simpson Springs to improve grazing conditions
in much of the area. The USGS, established by the Taylor Grazing Act,
sought to control and improve range conditions on the public domain by
setting animal carrying limits and prohibiting overgrazing. Most of the
land that became DPG was under USGS stewardship prior to its transfer to the
U.S. Army in 1942 (Granstville and Shambip 1976:np; Bureau of Land
Management 1980:np).

The U.S. began to prepare for war in 1939. The Chemical Warfare
Service (CWS) determined Aberdeen Proving Ground inadequate for their needs
and began studies of possible alternate locations. The Great Salt Lake
Desert had adequate isolation, climate, altitude, and available lands,
primarily public domain. In February 1942, 126,720 acres (51,284 hectares)
of public domain were transferred from the Department of the Interior to the
U.S. Army, followed by a second transfer of 138,180 acres (55,921 hectares)
in April 1942. During the interim, the Army also acquired land from the
Utah State Land Board and private individuals.

The CWS began limited weapons testing during the spring of 1942 as
construction continued on the headquarters facility at Ditto Area (then
known as Dog Area). Dugway did not do much to aid economic recovery of the
area because most of the personnel were imported from other parts of the
United States due to the technical nature of their mission.

When the war ended in 1945, DPG had made many contributions to the CWS
war effort, but Army planners felt the facility's functions could be taken
over by other installations in peace time. As a result, Dugway was
deactivated (Baum 1947).

DPG was reactivated during the Korean War, when extensive programs
began to test weapons and defensive systems for chemical, biological, and
radiological (CBR) warfare. By 1952, Army planners determined that Dugway
was necessary as a permanent part of military weapons development programs,
and upgraded the facilities. Most notable additions were the family housing
units and other facilities at Easy Area (now English Village). Eventually,
the government built 380 housing units, a hospital, school, recreation
center, clubhouses, parks, and a golf course.
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DPG expanded into further detailed research on all phases of CBR
warfare. During the 1960s, the Proving Ground undertook training missions
and a public relations program to inform the media about Army activities.
These efforts were dropped during the 1970s as the Army found itself under
more criticism and scrutiny by Congress and the public. Despite these
setbacks and through many reorganizations of the Army along functional lines,
DPG has continued to serve a vital role in America's weapons development
program (Department of the Army 1981:4-26, Arrington & Alexander 1964:38-43).
(For a cultural history summary, see Table 2-2.)

2.3 ARCHEOLOGICAL RESEARCH DIRECTIONS

2.3.1 Regional Concerns

Archeological interest in the Great Salt Lake Region dates back to the
last century (James 1980). However, excavation of real significa~ice did not
commence until 1915, when Neil W. Judd excavated a mound site one mile west
of Willard, Utah (Judd 1917). From 1915 until World War II, most of the
work of Judd and others in the area concentrated on the need to gather data
on the prehistory of the area (Judd 1917; Steward 1931, 1933, 1936, 1937;
Gillin 1936, 1941; Smith 1938; and Reagan 1934a).

Although it is popular today to emphasize problem orientation in
research, the idea is not new. Judd's (1917) work was specifically oriented
to determining the nature of the Willard Mounds. Steward's (1931, 1933) was
conducted ". . . with the aim of discovering ancient cultures which could be
dated by references to the chronology of the (Bonneville) Lake.'

A major program involving the development of a statewide inventory was
initiated in 1950. Jack R. Rudy conducted the first areal survey under this
program (Rudy 1953).

In the early 1950s, research in the basin took a dramatic turn with the
excavation of Danger Cave near Wendover (Jennings 1957). This site, coupled
with the ethnographic work of Julian Steward (1970), formed the basis of
Jenning's (1964) Desert Culture concept. This concept modified the idea
that cultural adaptations in the basin have been relatively stable from the
end of the Pleistocene period to around the time of Christ, and that
Steward's 1938 model of Shoshone adaptations was applicable to the total
span of post Paleo-Indian or Archaic occupation of the basin. Aiken's
(1970) work at Hogup Cave seemed to confirm the conclusions reached at
Danger Cave. In Steward's model, Shoshone peoples clustered into base camps
or villages during the winter months, living on stores of pinyon nuts
harvested in the fall. In the spring, when food resources were exhausted,
the groups divided into small nuclear-family groups and spread over the
landscape. In the fall, when the pinyon nuts were ready to be harvested,
the small family groups gathered into the larger groups once again, and
completed the annual cycle.

Madsen (1982), using a variety of evidence, has proposed a three-period
Archaic stage in which he documents a shift from the exploitation of
lacustrine resources to the exploitation of upland resources. This shift is
due, according to Madsen, to changing climate conditions and their effect on
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lake edge lands in the Great Salt Lake Basin. He also notes that the
exploitation of pinyon nuts, a major factor in Steward's model, seems to be
essentially a Shoshone phenomenon.

Historical reseach in western and northwestern Utah is limited in scope
and volume because of the sparse settlement and environmentally constrained
land uses of the region. However, certain specific topics have not been
adequately addressed in the past and some historical interpretations are in
need of revision. These include the California migrations, particularly the
Donner Party, and the Pony Express.

The daily life of sheepherders wintering flocks in Skull Valley or the
desert fringes have not been studied. Another topic of study is the impact
of revised travel routes opened during the early twentieth century on the
population distribution in the area. Also lacking is a detailed study of
the Western Pacific Railroad. Within the next few years, synthetic studies
of the auto and its impact on the region should be available.

Regional Research Questions. There are a series of basic regional research
questions to be resolved for the general area:

1. How far east does the Western Pluvial Lakes tradition extend? What
is the nature of the Paleo-Indian/Archaic interface?

2. What is the nature of the altithermal and its effect on both a
regional and local basis?

3. What are the origins of the Fremont? What are the natures of its
regional variations. Is M'arwitt correct when he separates the
Great Salt Lake variant from the Sevier variant, or is Madsen
correct to treat them as one?

4. Did the Fremont people pack up and move out, and if so, to where?
Or, did they drop horticulture and "become" Shoshone?

5. Is there a "Plains" influence in northwestern Utah? If so, what is
its nature?

2.3.2 Installation-Specific Archeological Research Directions

Because of its size and environmental zones varying from salt desert to
mountain top, Dugway can be considered a choice laboratory in which any or
all of the research questions posed above could be addressed. Site-specific
concerns for DPG are phrased as questions which will help gather data
applicable to regional concerns expressed in Section 2.3.1.

1. What evidences of occasional use and occupation by grazers can be
found on DPG, and what can be learned from these sites about daily
life on the trail or in winter camps?

2. Can campsites of explorers and mountain men who crossed the Great
Salt Lake Desert be found and what can be learned about daily life
on the trail in the Desert region?
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3. Are there any evidences of deviations from the established travel
routes on DPG, including the Pony Express/ Overland Trail and the
Lincoln Highway?

4. Are there any evidences of construction camps for the Lincoln
Highway left on DPG? What can be learned about the people, method
of construction, and other related topics?

5. Local legend maintains that bootleggers operated stills on Granite
Peak during the 1920s National Prohibition experiment. Can any
evidence be found to confirm or refute this legend?

For any research design to be successful, certain basic criteria must

be met: 1) the research problem(s) must be clearly defined, 2) testable

hypotheses must be clearly stated and related to the problem(s) posed,

3) the nature, amount, and extent of data needed to test the hypothesis must

be determined, 4) the research problem(s) should be prioritized, and

5) specific resource selection for survey, evaluation, or data recovery

should be based on the specific research problem.

Based on the evidence currently available, the sorts of questions

outlined on Table 2-3 could be raised. The numbers of questions that could

be posed is limitless. However, to have meaning, the questions require a

data base, and the questions posed in Table 2-3 might reasonably be answered

based on the data now known to exist on-post. Additional finds of a

different nature than those known to exist would pose different questions.
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CHAPTER 3.0 AN ASSESSMENT OF ARCHEOLOGICAL RESOURCE
PRESERVATION AND SURVEY ADEQUACY

3.1 ENVIRONMENTAL CONSTRAINTS TO SITE PRESERVATION

Dugway Proving Ground (DPG) is in the Basin and Range Physiographic
province and is characterized by a lack of exterior water drainage. The
main topographic features of the vicinity, running generally north to south,
are a series of fault block mountains with broad intervening valleys
(Pinkham et al. 1979:18). Obviously, the mountains are areas of erosion and
the intervening valleys are zones of deposition. In the mountain areas,
sites can be lost through erosion and sites can be buried in the valleys
under alluvines. Between the mountains and playas on DPG are a series of
dune fields in varying degrees of stabilization. The active dunes can
cover, uncover, and mix the contents of sites.

3.2 HISTORIC AND RECENT LAND USE PATTERNS

The lands that DPG encompass today experienced very little use prior to
creation of the Army facility. Sheep and cattle grazed parts of the land
from the early 1890s until 1942. With the creation of the military
reservation, these activities were concentrated on the fringes of the Great
Salt Lake Desert, near and in the mountain ranges and in Skull Valley. No
record exists of the erection of any permanent structures associated with
these activities within the Proving Ground. As a result of the grazing
activity, the Civilian Conservation Corps (CCC) did some range stabilization/
improvement work in those areas during the 1930s.

Construction of the Lincoln Highway (locally known as the Goodyear
Road), completed in 1918, and other roads created linear right-of-way
disturbance. Unconfirmed local tradition maintains that bootleggers ran
stills on Granite Peak during the Prohibition era of the 1920s. To date,
such activities remain unconfirmed and would have disturbed only small areas
of the land.

Army presence has disturbed Proving Ground lands. In addition to the
relatively limited disturbances resulting from construction of laboratories,
test sites, and English Village, the Army also has built roads, airstrips,
and target grids on the base that are largely surface disturbances. Due to
the secret nature of many activities on the base, very little is known about
the types and depths of disturbance that have occurred in the test grid,
known dud areas, and other hazard areas of the base. The nature of chemical
and biological weapons testing may have disturbed cultural resources in
manners not typically expected by archeologists (Figure 3-1, Table 3-1).

3.3 PREVIOUS CULTURAL RESOURCE INVESTIGATIONS; COVERAGE AND INTENSITY

There are no scientific surveys for this installation proper. However,
the Bureau of Land Management (BLM) surveyed in a portion of the lands
available for use by the Proving Ground (Figure 3-1, Table 3-2). Lt.
K. Schmitt's collecting activities in the 1940s can be only superficially
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included in this category (Table 3-3). Schmitt noted the presence of some
200 hearths on DPG, but whether each hearth represents a separate
archeological site has yet to be determined. The principal problem with
Schmitt's work was his failure to provide specific locations within the
dunes area for his hearths. On the other hand, he recovered material
varying in date from the Paleo-Indian Stage to the Post-Formative (Numic
speaking) Stage.

Due to DPG's size and environmental complexity, the potential exists
for a wide variety of sites and site types. Cave and dune sites are known
to exist, but their density and cultural affiliations have yet to be
determined. Because of the lack of any organized survey, the entire
installation must be considered a data gap.
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CHAPTER 4.0 KNOWN ARCHEOLOGICAL RESOURCES ON THE DUGWAY PROVING GROUND

There are several known archeological sites and resource areas on
Dugway Proving Ground (DPG). Site 42T0135 is a cave site on the west side
of a rock outcrop located south of Wig Mountain. Occupation evidence is
limited to the cave floor and consists primarily of chipping debris. The
site has been extensively potted, and no further work is recommended.

Site 42T0136 is an open camp site 2 miles (3.2 km) south-southeast of
Wig Mountain. The site lies in a sand dune area and near a seep. The site
consists mainly of fire-cracked rock and chipping debris. One hearth was
observed. The entire dune area should be surveyed periodically.

Site 42TO213 is located 874 yards (800 m) northwest of Wig Mountain and
consists of a blowout in a stabilized dune. The site is attributed to the
Fremont Period because of the presence of engraved pebbles. According to
the site form, five engraved pebbles were recovered.

Site 42T0214 is a lithic scatter surrounding Cave Springs in the Cedar
Mountains. Considering the arid conditions of the area, virtually all seeps
and springs are likely to have evidence of prehistoric occupation.

To the south, in the joint land use area along Pismire Wash, are a
series of sites (42T0183; 42T0184; 42T0206; 42T0267; and 42T0268), described
as lithic scatters. Of the five, 42T0183 and 42T0184 are thought to be
archaic campsites and may be associated with each other. One other site,
42T0205, has been assigned to the Fremont Period because of the presence of
ceramic materials. Sites 42T0183, 184, 205, and 206 are all described as
being in good condition and as having interpretational potential. Site
42T0267 is described as being in fair condition and 42T0268 is described as
poor. Neither are considered to be significant (Tables 4-1, 4-2, 4-3,
and 4-4).

The Army has already identified a series of dunefields, in its 1979
Environmental Impact Statement for DPG, as having cultural resource
potential (Pinkham et al. 1979). No corrobarating data, i.e., site forms,
are available for these dune areas. Approximate locations of these
dunefields are identified in the Installation Environmental Impact
Assessment (Pinkham et al. 1979:Fig. A.2-15).
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CHAPTER 5.0 AN ASSESSMENT OF THE SIGNIFICANCE OF THE ARCHEOLOGICAL
RESOURCE BASED ON DUGWAY PROVING GROUND

The descriptive data already presented are synthesized in this section
to provide the cultural resources planner with an understanding of the
significance and values needed the make sound judgements.

In order to clarify the assessment of significance of archeological
sites, Schiffer and Gumerman (1977) have isolated five different kinds of
significance that pertain to the archeological record. These are:
1) legal, 2) ethnic, 3) public, 4) iistoric, and 5) scientific significance.

Legal Significance - Legal significance, as a national policy, is
based on the passage and enactment of the Antiquities Act of 1906,
the Historic Sites Act of 1935, and the National Historic
Preservation Act of 1966 (NHPA), as amended.

The latter two established the responsibility for maintaining a
National Register for Historic Places (NRHP). For a site or
property to be eligible for the NRHP, it must meet certain
criteria, including:

It must be at least fifty years old, and the quality of the
significance in American history, architecture, archeology,
engineering, and culture is present in districts, sites, buildings,
structures, and objects that possess integrity of location, design,
setting, materials, workmanship, feeling, and association, and:

A. That are associated with events that have made a significant
contribution to the broad patterns of our history; or

B. That are associated with lives of persons significant in our
past; or

C. That embody the distinctive characteristics of a type, period,
or method of construction, or that represent the work of a
master, or that possess high artistic value, or that represent
a significant and distinguishable entity whose components may
lack individual distinction; or

D. That have yielded or may be likely to yield, information
important to prehistory or history.

Ethnic Significance - Ethnically significant sites are those sites
Toratto 19/b) having either religious, mythological, or other
special importance for a specific population. Such a determination
depends entirely on the views and values of the specific study
population.

Public Significance - Public significance centers on the value of
hological research to the public. Moratto (1975) defines

public significance in terms of the educational value of a site,

5-1
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the use of research findings for enrichment or for practical
industrial applications, and the use of material cultural remains
for exhibits or public enjoyment, and for the enhancement of public
appreciation for local history and prehistory.

Historic Significance - Cultural resources must have "the potential
for the identification and reconstruction of specific cultures,
periods, lifeways, and events, or provide a typical or
well-preserved example of a culture, historical tribe, period of
time, or category of human activity," or "be associated with a
specific event or aspect of history" (Scovill et al., 1972:56) to
be historically significant.

Scientific Significance - Scientific significance deals with a
given site's ability to produce useful data capable of solving
archeological problems. There are inherent problems in determining
scientific significance, including changing research direction
through time and the development of new methods and techniques.
Consequently, the site that today is considered insignificant may
tomorrow be of critical importance.

The types of significance discussed above also contain levels of
significance. These are local, state, regional, and national
significance.

5.1 THE SIGNIFICANT RESOURCE BASE

As archeologists classify data to facilitate analysis, cultural resource
values must also be classified to facilitate sound management. Table 5-1
represents such an attempt at classification. In this table the cultural
resources, both actual and potential, are presented by cultural period and
thematic unit. The known resources are quite small ccnsidering the size and
ecological complexity of the installation (Figure 5-1). This is undoubtedly
due to the fact that no large-scale resource survey of the installation has
yet occurred.

Highest research values were given to these main temporal units: the
Clovis and Folsom Periods of the Paleo-Indian Stage; the Early Archaic
Period; and the Formative Stage, Fremont Period. The Clovis and Folsom
Periods are particularly important since they are thought to represent an
early adaptation to late glacial and post-glacial conditions in the New
World. This adaptation seems to have emphasized the taking of large and now
extinct animals, i.e., mammoths (Clovis Period) and Bison antiquus (Folsom
Period). Sites attributable to these periods are extremely rare in Utah,
however, a fluted point attributable to the Folsom rio was found on the
Dugway Proving Ground (DPG) and is now curated at the Smithsonian Museum in
Washington, D.C.

As far as the Early Archaic Period is concerned, any site that contains
data on the very early Desert Culture adaptives (Early Archaic) by human
groups are particularly important to our understanding of the origins of the
desert way of life.

5-2
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Figure 5-1 KNOWN, POTENTIAL AND SURVEYED ARCHEOLOGICAL
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In terms of the Fremont Period, the recovery of Fremont engraved pebbles
in the dune north of Wig M1ountain (site 42T0213) argues for the presence of
Fremont horticulturalists in the area, as well as indicates the possible
presence of data that could yield valuable insights into Fremont ideology.

5.2 IDEAL GOALS AND OBJECTIVES

An ideal cultural resource management program would consist of:
1) identification of resources, 2) evaluation of these resource as to their
significance and potential to provide useful scientific data, and 3) an
active program of conservation of these resources.

Identification would be accomplished through a two-phase program.
Phase I would consist of a literature review to identify any known
archeological and historic properties located on the Depot.

Phase II of the identification program would consist of a field survey
of the undisturbed portions of the Proving Ground to locate and identify
surface evidence of prehistoric and/or historic sites. This survey program
would include a close-interval pedestrian survey supplemented by detailed
topographic maps and aerial photography. Standard forms as specified by the
Utah State Archeologist, plus any needed supplementary forms, should be
completed for any prehistoric and historic materials found. Artifacts
collected during the course of the survey should be kept to a bare minimum
and all materials removed from the site should be fully documented and
appropriately curated.

In some instances, it may be necessary to include subsurface
investigations (e.g., augering, test excavation, remote sensing) to determine
site content, extent, and significance.

It is during this phase of the identification program that important
research values, as well as other values, will be identified to serve as a
basis for the development of future research designs and to serve as the
basis for a variety of management options.

All sites located during the survey should be evaluated, in consultation
with the State Historic Preservation Officer (SHPO) for the State of Utah,
regarding eligibility for nomination to the NRHP. In accordance with
Section 106 of the Historic Preservation Act, any plans to modify or disturb
a site, 1) determined to be eligible for nomination to, 2) pending nomination
to, or 3) listed on the NRHP, will have to be submitted to the Advisory
Council or Historic Preservation for comment.

Active conservation as an ideal concept embodies the idea that
archeological resources are a non-renewable resource and that once they are
destroyed they can never be recovered. Consequently, it is critical that
the cultural resource manager be able to exercise management options in a
nonreactive manner (i.e., being present when decisions are made which may
influence cultural resources). In other words, the greater the input of the
cultural resource manager into the planning process, the better the
management decisions.

Full-scale excavation and analysis of any resource is a course of action
that should be taken only where the resource is threatened with unavoidable
destruction or damage. On the other hand, excavation and analysis shRould
take place if site destruction is inevitable. It is important to the data
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recovery and the mitigation process that the archeologist be placed in a
nonreactive situation (e.g., the site being threatened with immediate
destruction). Again, the greater the lead time the archeologist has, the
greater and more efficient the data recovery process will be.

In either case, conservation or excavation, an ideal program would also
incorporate an interpretative component in which the public is provided with
the substance of the information values that are inherent in the resources
present.
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t CHAPTER 6.0 A RECOMMENDED ARCHEOLOGICAL MANAGEMENT PLAN FOR
DUGWAY PROVING GROUND

Given the known and potential for significant cultural resources on
Dugway, the following management plan provides the basis for decisions
concerning impacts on eligible cultural resources. The following section
outlines the Dugway Master Plan and appropriate cultural resource goals, with
scope of work and estimated cost limits for the identified management needs.

6.1 FACILITY MASTER PLAN AND PROPOSED IMPACTS

The text for this section was condensed from Pinkham et al. (1979) and
from Robert G. Muir and Associates (personal communication, Charles M.
Benson), who are developing the Master Plan through 1990. The assigned
mission of Dugway Proving Ground (DPG) has remained relatively static for
the past decade, and no major expansion of the present mission, or
introduction of additional missions is anticipated. The national policy for
de-emphasizing Chemical Warfare/Biological Defense research and testing has
apparently influenced potential major expansion at DPG. Although the
emphasis will be to replace existing facilities as funding becomes available,
DPG will continue to provide testing and research services as directed by
the U.S. Army Test and Evaluation Command (TECOM).

The development plans are influenced by two primary factors. First,
the isolation of the installation from any sizeable civilian communities has
dictated an orientation toward recreational and social facilities for DPG
residents. Secondly, the land use of the installation reflects the unique
mission at DPG, with land use being largely dependent on meeting various
explosive and chemical testing safety criteria. External encroachment is
not a factor because of existing topographic barriers.

Because the Master Plan is in the developmental stage, many projects
have only funding and time schedules projected. The exact location of many
of the ground disturbing activities is as yet unknown. Many projects are
planned to upgrade and modify existing structures.

A summary of on-going and planned ground disturbing activities
(Table 6-1) includes the affected cultural resources and the potential
impacts, with mitigation recommendations. The summary is based on the
Environmental Assessment (Pinkham et al. 1979) and conversations with
Charles M. Benson, Environmental Planner for Muir and Associates. There are
27 ground disturbing construction activities planned during the 5-year
period. Building modifications and upgrading information has been excluded
from Table 6-1, unless there are ground disturbing activities associated
with construction. The improvements in the Master Plan are shown in detail
as they are planned within Areas Baker, Carr, Ditto, and English Village
(Figures 6-1 through 6-15). The named areas are identified in Figure 3-1.

6.2 APPROPRIATE ARCHEOLOGICAL MANAGEMENT GOALS WITHIN DUGWAY PROVING GROUND

This section presents appropriate and efficient cultural resource
management objectives for DPG. The basis of management objectives are the

6-1

t / ,-



,a r )
a >V >0~o u j

L) Q)
L0 L.

-i~~~J Q)a c Uu )a)c

U- 

0.A

0 31
-A

'A- LI- ~ a. .uS
9., o ,0 0 0 a 2 0 0 .'

C= 0-C .- C J-. (I.J.JI -JJ4 U-.. 0.< . L 0

lu 0 (1)

Se.

~41

CL~d I
M0 AC U'O Z04N ~

0 X 0

=9- aar-
u-' -j L

-ou 0

0Y "U UM C- 'a
CL 0.-,,o

cm 0..c oC

..- 0 C'

I 6-2



cu

L 0 S

4j

COLW

IVV
c- m S-L

03

2 M U

- cu 'aE ~ UJA )~ ~~

~~).- C->.-

wz

I- AJii
ZjV,
Z 1* ,J d)

N- < liL1

CC

L- C1 CL i x 1~~ c0V v-l V 0

M VI L. w u C L



0 )

Li

CL

Ii vi V)fIviv

4-L) >L ,

o I L <LC L LC

CD U-I-' 440 .40

-.

Li 0

= = U- U- 0 1

-L - -V

CL

C:

0W

V C,- C10U O0 V CCCU 0 0 0U m ~ .4

10~ 0LL0 >,L 0~L '0L L fl ' L

~O CJC- W

L~6-4



3-0I

0

Li M

.. 02 uO- 0I 0 C

CL ZJ

=2 0 E
0 0

~c

Z:3 X

-a 0,a
-L-1 < : ao



W)

'Va) - ~ 0a) a) 0

a) AaM

0A'V '

Ca. Ca

X ~ C E a) 73
- ,- a 'A c'

aa >A' 'A .- L C
- -* f)a) LLAd -0) 0 aa

-~~~ 3' - - a

S,, 3C a) Av)- L

0aC s V V V,

A-a) > )

Va L CL L V ' >,
' A L ) C . . a - ) )

I LL 39 Wa -

3c V' A )

L~~ ~ a)c)~ A 0

mV L a ) a

>,AV Ay)',A ' V~
,-A ) a a).. C) 'a)aV

a) - a. a. A ... -. a)

Z >C a) 'VA A 6 -6 > ) -



I 9

Figures 6-1 through 6-15

A Summary of Ongoing and Planned Activities on the
Ougway Proving Ground That Could Affect Archeological Resources
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installation's long-range planning needs and the specific short-tern needs

based on projected land-disturbing activities.

6.2.1 General Facility Planning

The Draft Army Regulations, 420.XX, describes Army policy, procedures,
and responsibilities for compliance with the National Historic Preservation
Act (NHPA), for the maintenance and state-of-the-art standards for

preservation personnel and preservation projects, and for the timely
implementation of a historic preservation program. The AR.420.XX requires
that each U.S. Army Materiel Development and Readiness Command (DARCOM)
installation develop and implement a Historic Preservation Plan (HPP).

Following are the objectives of the DARCOM HPP:

Integration of historic preservation requirements with military
needs, construction activities, and real property and land use
decisions.

Provide cultural resources data for the installation information

system.

Provide guidelines for the management of historic properties.

Prioritize the acquisition of additional information to determine
if there may be additional cultural properties not yet located or
identified.

Prioritize installation undertakings by their potential effect on
historic properties.

Criteria to determine the necessity for developing a plan is based on
evidence of known cultural properties that may be eligible for inclusion on
the National Register of Historic Places (NRHP). A file search was
conducted at the State Archeologists Office to identify known sites on the
installation. Ten archeological sites, 420T0135, 42T0136, 42T0183, 42T0184,
42T0205, 42T0206, 42T0213, 42T0214, 42T0267, 42T0268, were identified and
plotted on U.S.G.S. topographic maps (Figure 5-1). A search was conducted
at the Smithsonian Institute, Washington D.C., where Lt. Karl Schmitt's

collection is located. He identified approximately 200 fire hearths and
many surface sites in the dune area of DPG (Pinkham et al. 1979:75). A
search of the NRHP revealed there is one histor,, site listed, known as the
Lincoln Highway Bridge. The German Village was numinated but the nomination
has been withdrawn. The remains of several Pony Express Stations and
Wilson's Hot Springs, a reported active spa in the 1920's and 30's, exist
near the DPG southern border (personal communication, Charles M. Benson).

Because of the potentially significant archeological and historic
archeological properties on DPG, the installation meets the criteria and
should develop a HPP. The information provided in this report will provide
the basis from which the Plan may be developed and implemented.

The identification procedure has been initiated by the completion of
this overview and recommended management plan, and with the identification
of historic and prehistoric sites. This needs to be followed by a complete
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identification and evaluation program, an extensive oral and archival review,
field surface and subsurface inventory on all accessible undisturbed DPG
land, and evaluation of resource significance by the criteria established
in 36 CFR 60.6. The HPP would be the basis for developing a Memorandum of
Agreement (MOA) with the Advisory Council on Historic Preservation (ACHP).
Proposed ground-disturbing activities would require monitoring or a field
survey prior to construction. Intensive field surveys could be postponed
until there are specific ground disturbing projects.

Under any schedule, until known archeological properties have been
determined not to be significant, they must be treated as if they are
significant for compliance with the NHPA. NHPA states, "Each Federal agency
shall exercise caution to assure that any such property that might qualify
for inclusion is not inadvertently transferred, sold, demolished,
substantially altered, or allowed to deteriorate significantly." It is
recommended that the Pony Express Stations and Wilson's Hot Springs be
professionally evaluated for significance. It is further recommended that
the sites listed in the state inventory files be located and evaluated. All
properties should be managed in the interim as if they were eligible to the
NRHP. It is further recommended that these sites be avoided by any Army
activities and the area restricted to prevent further vandalism.

The next recommended stage in the assessment of the importance of DPG
historic and archeological properties is an extensive review of archival
materials and analysis of regional historic research objectives. The
archival review would include information contained in Tooele County land
records, county libraries, the National Archives and Records Service, Bureau
of Land Management (BLM) records, as well as other pertinent local documents
and interviews with pre-1940 residents in and around DPG property. The
review should include consultation with the Utah State Historic Preservation
Officer (SHPO) in order to determine if known historic and archeological
properties on the installation will answer specific regional research
questions.

Executive Order 11593 and Section llO(a)(2) of the National Historic
Preservation Act, as amended, requires that each federal agency establish a
program to locate and nominate to the Secretary of the Interior all cultural
properties under its control or ownership, that appear to qualify for
inclusion on the NRHP. The identification stage of the recommended
archeological management plan, consists of a field surface survey and
subsurface elevation to locate archeological properties to determine their
integrity and boundary extent and subsurface potential. Rather than require
a 100 percent survey as the legislation implies, the current federal policy
for implementing this requirement states that there should be a reasonable
program consistent with schedules, budget, and multiple objectives of the
land managing agency. Due to the sensitive nature and extreme size of the
installation and extensive ground disturbance, a random sample survey to
locate eligible cultural resources and identify archeological sensitive areas
is recommended. Hazard areas (Figure 3-1) should not be considered for field
surveying. In the archeologically sensitive areas, it would be most cost-
effective to complete a professional random sample archeological inventory
for future installation management needs. The purpose of this inventory is
to determine the cultural resource potential at the DPG installation, to
predict zones of greater or lesser activity by past known populations, to
develop projections of expected site density, distribution, and diversity,
and to develop a research design to provide future research direction.
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Based on the historic research and field inventory information, all
identified sites should be evaluated for inclusion in the NRHP by the
criteria set forth in 36 CFR 60.6 and by the research objectives of the Utah
SHPO. If sites are determined to be significant, a long-term management plan
should be incorporated in the installation's property management plan.
Management considerations may include preservation and conservation with an
annual field review of site condition or scientific investigation of sites
to answer important research questions and to fill research gaps.

The HPP containing the information in this report would constitute the
basis for a preliminary case report required for a MOA with the ACHP.
Procedures are outlined in 36 CFR 800.6(c). The Utah SHPO should be
consulted and his written concurrence included in the ACHP request. A
ratified MOA would constitute comments of the Council and complete the
Army's compliance responsibilities under Section 106 of the National
Historic Preservation Act. The MIOA reduces time consuming and often costly
delays in compliance procedures that may occur when significant cultural
properties may be affected on a project by project basis.

It is further recommended that an individual be appointed who will be
responsible for all historic preservation planning and who will act as tne
Army liaison between the SHPO and ACHP. It is recommended that the
installation Preservation Office provide the Utah SHPO and the ACHP an
opportunity to review the installation's HPP. The plan should include
information on any on-going activities or any special projects that may
adversely affect any eligible properties. Alternatives should be developed
that will reduce or mitigate any adverse effect.

However, if, after consultation with the SHPO, none of the identified
sites are eligible, the installation should obtain a letter of agreement
from the SHPO. With this correspondence and supporting documentation, the
facility's historic preservation compliance responsibilities are completed.

6.2.2 Dugway Proving Ground Project Specific Resource Protection or
Treatment Options

The following project-specific management program is based on the
planned ground disturbing activities to the year 1990 and their potential to
affect significant cultural properties. Figures 6-1, 6-6 through 6-15
identify the projects in heavily disturbed areas where the potential exists
for subsurface prehistoric and historic material to be present. Therefore,
an on-site professional archeologist should be retained to monitor these
projects during ground disturbance. Monitoring activities include observance
of trenching, blading, or bull-dozing (etc.) the construction area to
identify any subsurface cultural material. All activities should be halted
if previously unknown historical or prehistorical materials are revealed.
The Cultural Resource Coordinator should follow the procedures outlined in
the Council's regulations, 36 CFR 800.7 and AR.420.XX.
They are as follows:

Discovery of Historic Property During an Undertaking

a. When a historic property is discovered during an undertaking, the
commander will ask the Secretary of the Interior to study the
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discovery to see what 36 CFR 800.7 requires. This study should
start within 48 hours of the Secretary of the Interior being
noti fied.

b. The commander will phone the National Park Service (NPS) to request

the study and will send a telegram to confirm the request.

c. The commander will advise the SHPO and MACOM (sic) at the same time.

d. If the Secretary of the Interior or commander find that the ACHP
should be advised of the find, the commander will request the
comments of the ACHP (36 CFR 800.8(b), AR 420.XX:4-11).

New proposed construction activities that may directly affect
archeological properties are Stradley Igloo improvements (Figure 6-2),
munitions and material support facility (Figure 6-3), heavy weapons
maintenance building (Figure 6-4), and toxic waste evaporation pond
(Figure 6-5). The construction activities will affect 100 percent of the
ground surface and may directly impact and destroy unknown archeological
properties. These areas should be surveyed before construction to inventory
and evaluate any archeological, historical, or architectural properties
within 300 ft. of the proposed construction.

If eligible cultural properties are found, plans should be developed in
consultation with the SHPO and ACHP, to avoid or mitigate possible adverse
effects. Avoiding the significant resource, if possible, is generally the
most cost-effective and efficient management tool, or construction designs
can be altered to conserve the resources, or resources can be protected by
fencing or posting areas. Mitigation actions can be taken for specific
archeological properties. Mitigation action would be a program to collect
data that would answer specific research questions. With an HPP approved in
advance by the SHPO and ACHP, possible time delays in the consultation
process could be avoided.

Lt. Karl Schmitt's Sites in the Sand Dune Area

Schmitt identified "200 archeological sites" in the dune area in 1944.
This area now contains non-sequestered subsurface duds. Access is forbidden.
Therefore, any archeological resources located in this area are protected.
Long-range plans may be developed to locate subsurface duds and sterilize
the area (personal communication, Charles M. Benson). When this plan is
implemented, a professional archeology inventory should be undertaken.

Pony Express Sites and the Wilson Hot Springs

These sites may have potential historical archeological significance
and should be professionally evaluated. It appears that the Army has no
plans to impact these areas. The most appropriate and most cost-effective
goal consistent with the Master Plan would be to protect and preserve the

* sites. When a resource is selected for preservation, a management program
that minimizes deterioration or destruction of the scientific, cultural, and
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associated values is required. In situ preservation, including avoidance by
any Army ground disturbing activ and restricted access with monitoring
of the area to prevent vandalism, is recommended as the more responsible
management procedure.

All of the project-specific management recommendations require
consultation with the Utah SHPO. If eligible properties will be affected by
project activities, compliance with Section 106 is required and the Army is
obliged to request ACHP comment. Figure 6-16 outlines the procedure for
compliance with the ACHP's regulations, 36 CFR 800 and AR 420. XX.

6.2.3 A Summary of Recommended Management Direction and Priorities for
Effective Compliance and Program Development

It is recommended that a professional archeological inventory and
evaluation be completed in the areas where new construction is planned as
soon as possible (Table 6-1). It is appropriate to complete a random sample
field inventory to identify archeological sensitive areas for compliance
with Executive Order 11593 and Section 110 of the NHPA. It is recommended
that for new construction activities, a professional archeologist monitor
ground disturbing activities, (Table 6-1). Further, Pony Express Stations,
Wilson Hot Springs and various archeological sites should be evaluated by a
professional archeologist for possible inclusion in the NRHP.

6.3 ESTIMATED SCOPES OF WORK AND COST LEVELS FOR PRESENTLY IDENTIFIED
MANAGEMENT NEEDS

6.3.1 Recommendation I

Executive Order 11593 and Section 110 of the NHPA require a land
holding agency to identify significant cultural properties under their
jurisdiction for future planning needs. Based on the size, the ecological
variations and diversity of known resources, the archeological resources on
this installation have the potential to answer important regional research
questions. Therefore, the first long-range management recommendation
includes a random sample, a four percent field inventory of 33,636 acres
(13,612 hectares) of the 840,909 acres (224,853 hectares) of the area that
make up DPG. A 4 percent inventory will provide the basic data necessary to
develop a predictive model whose confidence level will be at the 95+01
percentile level.

An intensive archival and historical review should precede the field
survey and require an estimated 15 days for completion. The field inventory
should be conducted by a professional archeologist who meets the
qualifications outlined in Appendix C of AR 420.XX, the National Park Service
regulation 36 CFR 61.4 and/or the Society of Professional Archeologist
(SOPA), and have obtained an Antiquities permit issued by the Secretary of
the Army, granted in accordance with AR 405-80. The archeologist should
have demonstrated expertise in the Great Basin.
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The inventory should be conducted with field personnel spaced at close
intervals. All cultural resource locations and required information should
be incorporated on the Utah Intermountain Antiquities Computer System (IMACS)
site form. Only diagnostic artifacts, i.e., projectile points and pottery,
or artifacts in danger of being lost, should be collected. Any artifacts

recovered should be properly curated in an institution approved by the Army.
All cultural properties should be evaluated for inclusion in the NRHP, and
recommendations should be made for an appropriate management program.

At a rate of 100 acres a day, and an assumed site density of five sites
per square mile, field operations are estimated to require at least 90 days.
The field operations would entail a 4 percent, random sample survey in the
non-hazardous areas only. The field inventory does not include costs for
subsurface investigation. The field inventory, analysis, and evaluation
program including travel (local expertise only), communication, and report
preparation costs average $20 to $25 per work hour. Archival review and
supervisory expertise average between $25 to $35 per work hour. The costs
of this optional management recommendations are estimated in 1983 dollars
(Table 6-2). The cost estimate covers only routine involvement of the
subcontractor in the federal and state consultation process.

Table 6-2

COSTS OF OPTIONAL MANAGEMENT RECOMMENDATION

Acres Man Man Total
Acres Per Day Days Hours Dollars

Archival -- 15 160 x 25 4,000
x 35 5,600

ield Survey 33,636 100 337 2696 x 20 53,920
x 25 67,400

Report Analysis 752 6016 x 20 120,320
x 25 150,400

Estimated Costs* Lowest 178,240
Highest 223,400

*Estimated costs do not include administrative costs or fee/profit.

Milestones for recommended sequential procedures are:

Complete archival and oral historical review to document potential
significance of any historical archeological resources which might
be located in the Army Depot.

Complete field inventory and evaluation of all identified
archeological, historical, or architectural resources including
subsurface investigations to support evaluations.
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Complete draft report on field investigations, recommended
evaluations, development of predictive model, mapping
archeologically sensitive areas, and management program for DARCOM
review.

Complete DARCOM review with DARCOM approval for interagency review.

Complete consultation among Utah SHPO, DARCOM and the cultural
resource consultant concerning evaluations and HPP.

Complete review by the Keeper of the 14RHP of evaluation submitted
by DARCOM (a letter of agreement will complete documentation).

Initiate consultation process among DARCOM, SHPO, and ACHP on the
HPP submitted as a basis for a Preliminary Case Report for MOA.

6.3.2 Recommendation II

The Pony Express Stations, Wilson Hot Springs, and the ten
archeological sites 42T0135, 42T0136, 42T0183, 42T0184, 42T0205, 42T0206,
42T0213, 42T0214, 42T0267, 42T0268 should be evaluated for inclusion in thr
NRHP by determining the present conditions of the sites and assessing
whether the site will yield information important to the prehistory or
history of the area. A field investigation would include locating and
mapping of the sites, followed by on-site testing to determine if there are
subsurface remains, and the extent and conditions of the site. All
qualification requirements outlined in Recommendation I should be met.

There are remains of an estimated 6 Pony Express Stations, each station
and Wilson Hot Springs would take crews of three people one day for each
historic site. The archeology sites should take three people two days for
each site with subsurface testing. It would be more cost-effective to
combine all investigations into one time frame to minimize travel and per
diem expenses. The cost estimate assumes that the field investigation will
be coordinated, that costs do not include archival review and the costs for
labor a-e $20 to $25 in 1983 dollars. It would be necessary to perform an
historical and archival review if this had not been completed in connection
with Recommendation I. Estimated costs of the evaluation program with field
survey and mapping, including necessary travel, communications, data
management, and report preparation are between $37,840 and $47,300. These
costs include preparation of NRHP forms, if appropriate, completion of report
and analysis, and limited participation in the SHPO consultation process.
Estimated costs do not include administrative costs, fee, or profit.

Milestones for sequential activities include:

Complete field investigation including mapping and subsurface
testing.

Complete evaluation for significance.

Complete NRHP inventory form, if appropriate.
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Complete consultation process with Utah SHPO for eligibility
determination with necessary documentation, if appropriate.

Complete review by the Keeper of the NRHP of evaluation submitted
by DARCOM (a letter of agreement will complete documentation).

Complete management procedures to protect significant properties
from further vandalism or destruction.

6.3.3 Recommendation III

It is recommended that monitoring of construction activities in areas
Baker, Carr, Ditto, and English Village be completed. Each project is
identified along with the area of expected ground disturbance in Table 6-1.

The scope of work requires monitoring or surveillance of construction
activities by a professional archeologist who meets the previously cited
standards. Areas of ground disturbing activities are: Carr - 33.3 acres
(13.5 hectares), Ditto - 41.6 acres (16.9 hectares), and English Village -
65.8 acres (26 hectares). Monitoring will require some preliminary archival
and oral historical research, and on-site examination during ground altering
activities to determine if any previously undiscovered cultural resources
are present. If cultural resources are encountered, the SHPO should be
notified and the procedures followed as outlined in AR 420.XX.

Discovery of Historic Property During an Undertaking (AR 420.XX:4-11).

When a historic property is discovered during an undertaking, the
commander will ask the Secretary of the Interior to study the
discovery to see what 36 CFR 800.7 requires. This study should
start within 48 hours of the Secretary of the Interior being
noti fi ed.

The commander will phone the NPS to request the study and will send
a telegram to confirm the request.

The commander will advise the SHPO and MACOM (sic) at the same time.

If the Secretary of the Interior or commander find that the ACHP
should be advised of the discovery, the commander will request the
comments of the ACHP (36 CFR 800.8(b).

Generally, cultural resources found in these areas may be disturbed and
have little or no integrity. However, should potentially significant
prehistoric or historic remains be discovered, their appropriate treatment
should be evaluated before continuing construction. Any human remains that
are encountered should be handled following the U.S. Department of the
Interior (1982) guidelines for burial treatment.

All areas in DPG with ground disturbing activities that should be
monitored total 140.7 acres (56.9 hectares).
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Carr 33.3 acres - 4 work days
Ditto 41.6 acres - 5 work days
English Village 65.8 acres - 8 work days

The minimal time frame for monitoring activities is 10 acres per day
for a crew of one. The time parameters are estimated and land modification
plans should be reviewed before preparing the scope of work. Five work days
are estimated for historic review and, depending on general construction
schedules, a minimum of 17 work days for monitoring. Another 25 work days
should be scheduled for reporting the monitoring results. This schedule is
based on a limited number of cultural items being recovered and no
involvement in the consultation process. To adhere to this scheduling,
consideration should be given to scheduling construction projects so the
archeologist can monitor each project in sequence. The logistics connected
with scattered acreage will not permit a lower cost per acre figure for
moni tori ng.

Based on the above assumptions and qualifications, the archival
research, monitoring, and report preparation would require a minimum of
47 man days estimated at $20 to $25 per work hour, including travel, per
diem, and report preparation. The estimate cost in 1983 dollars is between
$7,500 and $9,400. The cost could increase drastically if construction
schedules create increased mobilization and if data recovery is required.

Assuming that no significant archeological or historical resources are
identified during these activities, milestones for monitoring would
sequentially include:

Complete archival and historical research.

Complete archeological monitoring program.

Complete report including results from archival review and
monitoring activities for approval by DARCOM.

Submittal of the report to the Utah SHPO.

If archeological and historical materials are identified that appear to
be eligible for inclusion in the NRHP, the program should include these
milestones:

If a resource is identified, the ground disturbing activity should
be interrupted until the materials have been evaluated. In-field
consultation should involve the U.S. Department of the Interior
Archeologist or his designee and the Utah SHPO. If the resource is
not considered eligible, construction may resume. If however, the
resource is considered eligible, professional recovery may be
required to mitigate the adverse effect.

A report containing a description and analysis of materials
recovered should be prepared for inclusion in the installation
project report.
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t The appropriate state and federal consulting authorities are: The Utah
State Historic Preservation Officer, 300 Rio Grande, Salt Lake City, Utah,
84101. (He is the consulting agent for compliance responsibliities outlined
in 36 CFR 800 and should be contacted for any problems relating to cultural
resource management.); the Utah State Archeologist, 300 Rio Grande, Salt
Lake City, Utah; Advisory Council on Historic Preservation, Westen Division
of Project Review, 730 Simms St., Room 450, Golden, Colorado, 80401; U.S.
Department of the Interior, National Park Service, Interagency Archeological
Services, 655 Parfet Street, P.O. box 25287, Denver, Colorado, 80225.
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CHAPTER 7.0 SUMMARY

Prehistoric and historic archeological resources are known or presumed
to exist on the undisturbed portions of the Dugway Proving Ground (DPG).
Considering the total size of the Proving Ground, its ecological diversity,
as well as the amount of disturbance, the numbers of potential resource
site- could be quite high. Prehistoric resources considered to be critical
are archeological sites of the Paleo-Indian Stage, particularly the Clovis
and Folsom Periods, the Early Archaic Period of the Archaic Stage, and the
Fremont Period of the Formative Stage. It also is true that our knowledge
of the Pre-Clovis and Paleo Periods of the Paleo-Indian Stage, the 'liddle
and Late Archaic pe-'iods and the Post-Formative Stage is incomplete and any
resources assignable to these periods should be carefully managed to insure
that their potential information is not lost.

Compliance with the various provisons of the National Historic
Preservation Act (NHPA), the Archeological and Historic Preservation Act,
36 CFR 800 and draft Army Regulation AR 420.XX requires the identification,
evaluation, and where practical and feasible, the positive management of
significant prehistoric and historic archeological resources. Draft Army
Regulation, AR 420.XX also requires that each U.S. Army Materiel Development
and Readiness Command (DARCOM) installation develop and implement an
Historic Preservation Plan (HPP). Consequently, a series of management
recommendations are presented in this report. These recommendations are as
follows:

1. An archival and historical review of the literature plus an
intensive surface survey or inventory of four percent (33,636 acres,
13,612 hectares) of the surface area of the installation should be
undertaken by a professional archeologist. It is estimated that
the inventory program will range in cost between $178,240 and
$223,400 in 1983 dollars.

2. The Pony Express Stations, Western Hot Springs and the ten
archeological sites (42T0135, 136, 183, 184, 205, 206, 213, 214,
267, and 268) should be evaluated for inclusion in the National
Register of Historic Places (NRHP). Estimated costs for this
evaluation will range in cost between $37,840 and $47,300 in
1983 dollars.

3. In those areas where ground disturbing construction is scheduled,
(i.e., Baker, Carr, Ditto, and English Village), a monitoring
program should be established. It is estimated that such a program
will cost between $7500 and $9400 in 1983 dollars.

If eligible resources are found during the course of survey or while
monitoring, plans should be developed in consultation with the State
Historic Preservation Officer (SHPO) and the Advisory Council of Historic
Preservation (ACHP) to either avoid or to mitigate any adverse effect.
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APPENDIX A CLASSIFICATION METHODS FOR SITE AND LANDFORM TYPES



Classification methods used to describe site type and landform type
(Table 4-2) are drawn from the Intermountain Antiquities Computer System
(IMACS) User Guide (Tables A-1 and A-2) currently in use in the state of
Utah. For Dugway Proving Ground, landform and site types were taken directly
from the site forms on file in the Office of the State Archeologist, State
of Utah.
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