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Physiography, Geology, and Hydrology
Physiography

Elevations within the UTTR range from 4,200 feet (1,273 m) to 5,850 feet (1,773 m) above mean sea
level (AMSL). Physiographically, the UTTR is composed of the Great Salt Lake Desert, the shoreline of
the Great Salt Lake, and several mountains ranges, including the Lakeside, Newfoundland, and Grassy
Ranges in the UTTR North, and the Wildcat and Kittycat Mountains in the UTTR South. These ranges,
typical of those found in the Great Basin, are generally narrow, relatively low in maximum elevation,
and oriented north to south (Dames and Moore 1996).

Much of the UTTR consists of the Great Salt Desert, which is composed largely of Quaternary mud
flats and aeolian deposits; upland areas are found along the northern tip of Grassy and Lakeside moun-
tain ranges, the southern tip of the Newfoundland Mountains, and the Wildcat and Kittycat Mountains.
One upland valley, the Sink Valley, occurs in the UTTR North between the Grassy and Lakeside
Mountains. The landforms created by Lake Bonneville are present along the flanks of these ranges.

Geology

Intensive geological mapping of the mountain ranges in the UTTR North has been undertaken (see
Hintze 1988:Charts 10 and 25). The Lakeside and Grassy Mountains contain formations that range from
Cambrian to Quaternary in age. The mountain ranges are dominated by a variety of limestone, shales,
and dolomites, with quartzites present in the oldest (Cambrian and Ordovician) strata and cherts in later
(Late Permian) strata. Andesites are present in the Eocene strata. The Newfoundland Mountains similarly
have strata ranging from Cambrian to Quaternary. Dolomites, shales, and limestones predominate, with
quartz present in Jurassic strata and conglomerates in the Pennsylvanian strata. All of these ranges are
overlain by Miocene-Pliocene valley fill and Quaternary deposits of colluvium and Lake Bonneville
lacustrine deposits.

Areas near the UTTR South that have been mapped geologically, such as Fish Springs and Gold
Hill (Hintze 1988:Charts 45 and 46), show similar prevalences of limestones, dolomites, shales, and
quartzites, some of which are Precambrian, but contain inclusion of andesites, rhyolites, fluorites, barites,
basalts, and granite stocks, which occur in the Jurassic and later strata. The Miocene—Pliocene valley fill
is evident here, underlying the Quaternary Lake Bonneville deposits, and may be several thousand feet
thick in areas, particularly near Fish Springs.

Hydrology

The Great Salt Lake borders the UTTR on the northeast, and, as discussed in the section below on the
paleoenvironment, is the saline remnant of Pleistocene Lake Bonneville. The lake resides in a closed
basin. Therefore, all water that drains into it becomes trapped and can only leave by evaporation. The
lake’s levels have fluctuated markedly in historical times, and flooding can occur along the east flank of
the Lakeside Mountains on the UTTR North, as well as on the low-lying mud flats that occur between
the north end of the Lakeside Mountains and the south end of the Hogup Ridge in the UTTR North
(Dames and Moore 1996).



There are no perennial streams in the UTTR; streams intermittently flow from perennial springs.
Precipitation runoff in the area is generally discharged quickly by evapotranspiration (Gates and Kruer
1981; Stephens 1974). The only known perennial springs on the UTTR occur at Mosquito Willy’s, in the
southwestern portion of the UTTR South.

Groundwater in the UTTR consists primarily of a reservoir of unconsolidated to partially
consolidated basin fill. This reservoir consists of two or three major aquifers. A shallow brine aquifer
underlies the mud flats of the UTTR, the basin-fill aquifer underlies the older alluvial sediments, and the
alluvial fan aquifer, which may not occur on the UTTR, would underlie the flanks of the Newfoundland
and Lakeside Mountains, if present (Gates and Kruer 1981; Stephens 1974).

Geomorphology and Soils

Geomorphology

Dames and Moore (1996) discuss the landforms within these physiographic features in terms of being
either pre-Lake Bonneville, Lake Bonneville, or post-Lake Bonneville in age. According to Dames and
Moore (1996:3-4):

Pre-Lake Bonneville landforms include landforms that were created by thrust faulting, domal
uplift, volcanism, and block faulting. The landforms created by Lake Bonneville include wave-
cut terraces, shorelines, sea caves, spits, and barrier bars. . . . Post-Lake Bonneville landforms
include the present drainage patterns, outwash materials from occasional flash flooding, deposits
of windblown sand and silt, and minor amounts of outwash materials from ravines and canyons.

Much of the mountain building within the UTTR occurred during the Laramide orogeny near the end
of the Mesozoic era, when rock formations in the region were compressed and formed folds that were
oriented north to south. The Wildcat and Kittycat Ranges were folded during this time. The Lakeside
Range forms the western flank of the Northern Utah Highland Dome, which resulted from Paleocene
uplift. During this time, uplift in the Newfoundland Mountains compressed the area where the Grassy
Mountains are today, causing overturning, thrusting, and tight folding of the strata.

Caves occur in the Paleozoic carbonate rock formations (limestones and dolomites) of the various
mountain ranges within the UTTR. The caves were formed by the dissolution of these rocks by
groundwater. These localities, along with the fossil Holocene shorelines of Lake Bonneville, are the most
likely locations for prehistoric archaeological sites in the UTTR.

Soils

The primary soils found on the UTTR are referred to as Playa and Playa-Saltair Complex soils (Dames
and Moore 1996:3-8); these occur in the low-lying, flat portions of the ranges. These soil complexes are
related to a landscape feature known as a “playa,” which is a barren, undrained basin subject to repeated
flooding by salt water. “Salinization” occurs when accumulated water evaporates and covers the cracked
ground surface with salt crystals. The Saltair soil is formed in alluvium and lake sediments that derive
from mixed rock sources. Both soil complexes are highly saline, have low water capacities, and do not
favor plant growth.
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Most of the remaining soils cover the slopes and upland areas of the ranges and consist of loams,
sand, and rock outcrops. For the most part, these soils are alkaline and support very little plant life. Less
than 4 percent of the South Range is covered with dune sand.

In general, soils found on the UTTR are poorly suited to livestock grazing, rangeland seeding,
recreational uses, or residential development, because of low forage quality, alkalinity, and frequent
flooding (Dames and Moore 1996:3-8). :

Paleoenvironment

During the Pleistocene, the entire UTTR was part of Pleistocene Lake Bonneville. According to Grayson
(1993), approximately 27,800,000 acres of land in the Great Basin was covered by lakes during the late
Pleistocene; this is more than 11 times the current coverage in the region (approximately 2.5 million
acres). Grayson (1993) acknowledges that this figure is somewhat conservative, given the difficulties in
determining the shorelines and extents of ancient lakes. During the late Quaternary, Pleistocene Lake
Bonneville reached a maximum between ca. 16,000 and 14,500 B.p., when it covered some 19,970 square
miles (12,780,800 acres; 11 times the size of the Great Salt Lake); at this time the lake accounted for
nearly 46 percent of the total surface area of pluvial lakes in the Great Basin, and its shoreline reached
the 5,335-foot contour. By 14,200 B.P., the lake had decreased in size to 14,470 square miles, with a
shoreline at an elevation of 4,930 feet AMSL. By the end of the Pleistocene (ca. 10,000 B.P.), the lake
covered 6,600 square miles; the modern Great Salt Lake covers 1,800 square miles, with its shoreline at
4,200 feet AMSL (Benson et al. 1992).

Modern Biotic Communities

The UTTR is characterized biotically by flora and fauna typical of the Great Basin desert scrub
community (Cronquist et al. 1972). Tables 14 list the principal species of plants and animals found in
the region. More than half of the plants listed in Table 1 were common food sources for traditional Great
Basin Native Americans (C. Fowler 1986). Workman et al. (1992a) discuss seven basic vegetation zones
in the eastern Great Basin that are present within the project area. The greasewood-shadscale zone occurs
between approximately 4,300 and 4,500 feet AMSL, and is characterized by cheat grass, halogeton, and
shadscale. The mixed grass-shrub zone occurs between about 4,300 and 4,600 feet AMSL, and is
characterized by cheat grass, Russian thistle, and winter-fat. The desert scrub—saltbush zone occurs from
approximately 4,400 to 4,600 feet AMSL, and is characterized by Salina wild rye, prickly lettuce, and
shadscale. The grass—cheat grass zone also occurs between these elevations, and is characterized by cheat
grass, Indian rice grass, halogeton, and spiny horsebrush. The sagebrush zone occurs between about
5,000 and 5,200 feet AMSL, and is characterized by cheat grass, Hood’s phlox, greasewood, and big
sagebrush. The tall shrubs—trees zone occurs between about 5,600 and 5,800 feet AMSL, and is
characterized by Salina wild rye, Hood’s phlox, black sagebrush, and Utah juniper. Finally, the riparian
zone, which occurs at various elevations, is characterized by salt grass, gray molly, and pickleweed.
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Table 1. Principal Plant Species of the UTTR and Surrounding Region

Common Name

Species Name

Alkali sacaton®

Aster

Bassia

Beardtongue

Bent grass‘

Big rabbitbrush

Big sagebrush
Bitterbrush

Black sagebrush
Blazing star®

Blue wild rye?
Bluebunch wheat grass®
Broom snakeweed
Buckwheat*

Bud sage

Bull grass®

Bulrush?®

California bricklebush
Cheat grass®

Cliff rose?®

Columbine ?

Common reed
Common sunflower®
Cottonwood

Crested wheat grass*®
Curl-leaf mountain mahogany
Curlycup gumweed
Cushion goldenweed
Daisy fleabane

Desert thorn®

Desert parsley ?

Dusty maiden

Dwarf catseye
Evening primrose*
Filaree

Five-stemmed tamarisk
Flannel mullein
Flaxflower
Four-wing saltbush
Foxtail barley?

Sporobolus airoides
Aster sp.

Bassia hyssopifolia
Penstemon sp.
Agrostis sp.

Chrysothamnus nauseosus

Artemisia tridentata
Purshia tridentata
Artemisia nova
Mentzelia laevicaulis
Elymus glaucus
Agropyron spicatum
Gutierrezia sarothrae
Eriogonum sp.
Artemisia spinescens
Elymus ambiguus
Scirpus sp.

Brickellia californica
Bromus tectorum
Cowania mexicana
Aquilegia sp.
Phragmites communis
Helianthus sp.
Populus angustifolia
Agropyron cristatum
Cercocarpus ledifolius
Grindelia squarrosa
Haplopappus acaulis
Erigeron pumilis
Lycium andersonii
Lomatium sp.
Chaenactis sp.
Cryptantha humilis
Oenothera caespitosa
Erodium cicutarium
Tamarix pentandra
Verbascum thapsis
Leptodactylon pungens
Atriplex canescens
Hordeum jubatum
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Common Name

Species Name

Galleta grass®
Geranium

Goosefoot®

Gray molly

Graylocks

Greasewood

Great Basin wild rye*®
Great Basin fishhook cactus®
Halogeton

Hedgehog cactus®
Hood’s phlox
Horsebrush

Indian paintbrush
Indian rice grass®
Kentucky bluegrass
Larkspur

Little-foot mustard
Little rabbitbrush
Longleaf phlox

Milk vetch

Milkweed

Milkwort

Mountain snowberry *
Needle-and-thread *
Nevada ephedra®
Nevada bluegrass
Nuttall’s saltbush
Orange globe mallow*®
Peppergrass®
Pickleweed*

Pinyon pine *

Prickly lettuce®
Prickly pear?®
Pussytoes

Red three-awn

Rock goldenrod
Rockcress®

Rocky Mountain bee plant
Rush*®

Russian thistle

a

Hilaria jamesii
Geranium fremontii
Chenopodium sp.
Kochia americana
Hymenoxys acaulis
Sarcobatus vermiculatus
Elymus cinereus
Sclerocactus pubispinus
Halogeton glomeratus
Echinocactus sp.

Phlox hoodii
Tetradymia glabrata
Castilleja sp.

Oryzopsis hymenoides
Poa pratensis
Delphinium sp.
Thelypodium sagittatum
Chrysothamnus viscidiflorus
Phlox longifolia
Astragalus purshii
Asclepias sp.

Polygala acanthoclada
Symphoricarpos oreophilus
Stipa comata

Ephedra nevadensis
Poa nevadensis
Atriplex nuttallii
Sphaeralcea munroana
Lepidium perfoliatum
Allenrolfea occidentalis
Pinus monophylla
Lactuca serriola
Opuntia polyacantha
Antennaria sp.

Aristida longiseta
Petradoria pumila
Arabis divaricarpa
Cleome serrulata
Juncus sp.

Salsola kali

continued on next page
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Common Name

Species Name

Salina wild rye?®
Salsify

Salt grass

Sand dropseed *
Sandberg bluegrass
Scarlet globe mallow*
Sedge?

Seepweed?®
Serviceberry
Shadscale

Slender rushpink
Spineless horsebrush
Spiny rushpink
Spiny horsebrush
Spiny hop-sage
Squaw current®
Squaw-bush®
Squirrel-tail *

Tall wheat grass®
Tansy mustard ®
Tassel flower
Thistle*
Three-toothed saltbush
Toadflax *

Tumbling mustard ®
Tumbling pigweed *
Utah juniper®
Weedy milk vetch
Western wheat grass®
Western wallflower
White stoneseed
Winter-fat
Wire-lettuce *
Woolly milk vetch
Yarrow

Yellow stoneseed

Elymus salinus
Tragopogon dubius
Distichlis stricta
Sporobolus cryptandrus
Poa sandbergii
Sphaeralcea coccinea
Carex sp.

Suaeda torreyana
Amelanchier alnifolia
Atriplex confertifolia
Lygodesmia juncea
Tetradymia canescens
Lygodesmia spinosa
Tetradymia spinosa
Grayia spinosa

Ribes cereum

Rhus trilobata
Sitanion hystrix
Agropyron elongatum
Descurainia pinnata
Brickellia microphyla
Cirsium sp.

Atriplex gardneri
Comandra umbellata
Sisymbrium altissimum
Amaranthus albus
Juniperus osteosperma
Astragalus miser
Agropyron smithii
Erysimum asperum
Lithospermum arvense
Ceratoides lanata
Stephanomeria exigua
Astragalus mollissimus
Achillea millefolium

Lithospermum ruderale

Note: After Workman et al. (1992a) and C. Fowler (1986).
*Common food sources for traditional Great Basin Native Americans.
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Table 2. Principal Mammal Species of the UTTR and Surrounding Region

Common Name

Species Name

Antelope ground squirrel
Badger
Big brown bat
Big myotis
Black-tailed jackrabbit
Bobcat
Botta’s pocket gopher
Brazilian free-tailed bat
Bushy-tailed wood rat
Canyon mouse
Chisel-toothed kangaroo rat
CIiff chipmunk
Coyote
Dark kangaroo mouse
Deer mouse
Desert cottontail
Desert wood rat
Ermine
Golden-mantled ground squirrel
Great Basin pocket mouse
Hairy-winged myotis
Hoary bat

- Kit fox
Least chipmunk
Long-eared myotis
Long-tailed pocket mouse
Long-tailed vole
Long-tailed weasel
Meadow vole
Montane vole
Mountain lion
Mule deer
Northern grasshopper mouse
Northern pocket gopher
Ord’s kangaroo rat
Pinyon mouse
Porcupine
Pronghorn
Pygmy cottontail

Ammospermophilus leucurus
Taxidea taxus

Eptesicus fuscus

Mpyotis lucifugus

Lepus californicus

Lynx rufus

Thomomys bottae
Tadarida brasiliensis
Neotoma cinerea
Peromyscus crinitus
Dipodomys microps
Eutamias dorsalis

Canis latrans
Microdipodops megacephalus
Peromyscus maniculatus
Sylvilagus audubonii
Neotoma lepida

Mustela erminea
Spermophilus lateralis
Perognathus parvus
Mpyotis volans

Lasiurus cinereus
Vulpes macrotis
Eutamias minimus
Mpyotis evotis
Perognathus formosus
Microtus longicaudus
Mustela frenata
Microtus pennsylvanicus
Microtus montanus
Felis concolor
Odocoileus hemionus
Onychomys leucogaster
Thomomys talpoides
Dipodomys ordii
Peromyscus truei
Erethizon dorsatum
Antelocapra americana
Sylvilagus idahoensis

continued on next page
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Common Name

Species Name

Ring-tailed cat

Rock squirrel
Sagebrush vole
Silver-haired bat
Small-footed myotis
Spotted skunk

Striped skunk
Townsend’s ground squirrel
Uinta chipmunk

Uinta ground squirrel
Vagrant shrew

Water shrew

Western harvest mouse
Western jumping mouse
Western pipistrelle
White-tailed jackrabbit
Yellow-bellied marmot

Bassariscus astutus
Spermophilus variegatus
Lagurus curtatus
Lasionycteris noctivagans
Mpyotis subulatus
Spilogale putorius
Mephitis mephitis
Spermophilus townsendii
Eutamias umbrinus
Spermophilus armatus
Sorex vagrans

Sorex palustris
Reithrodontomys megalotis
Zapus princeps
Pipistrellus hesperus
Lepus townsendii
Marmota flaviventris

Note: After Workman et al. (1992a).

Table 3. Principal Fish, Reptile, and Amphibian Species
of the UTTR and Surrounding Region

Common Name

Species Name

Fish
Bonytail chub
Colorado squawfish
Humpback chub
June sucker
Lahontan cutthroat trout
Least chub
Leatherside chub
Longnose dace
Razorback sucker

Virgin River bonytail chub

Virgin River spinedace
Woundfin

Reptiles
California kingsnake
Chuckwalla
Desert night lizard
Desert glossy snake
Desert tortoise

Gila elegans
Ptychocheilus lucius
Gila cypha

Chasmistes liorus mictus
Salmo clarki henshawi
lotichthys phlegethonius
Gila copei

Rhinichthys cataractae
Xyrauchen texanus

Gila robustus seminuda
Lepidomeda mollispinus
Plagopterus argentissimus

Lampropeltis getulus californiae
Sauromalus obesus

Xantusia vigilis

Arizona elegans

Gopherus agassizi
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Common Name

Species Name

Desert iguana

Gila monster

Great Plains rat snake
Many-lined skink
Mojave rattlesnake
Mojave patchnose snake
Plateau whiptail
Sidewinder

Sonoran lyre snake

-Southwestern speckled rattlesnake

Utah banded gecko
Utah blackhead snake
Utah blind snake
Utah mountain kingsnake
Utah milk snake _
Western smooth green snake
Zebratail lizard
Amphibians
Arizona toad
Pacific tree frog
Relict leopard frog
Western spotted frog

Dipsosaurus dorsalis

Heloderma suspectum

Elaphe guttata emoryi

Eumeces multivirgatus

Crotalus scutulatus scutulatus
Salvadora hexalepis mojavensis
Cnemidophorus velox

Crotalus cerastes cerastes
Trimorphodon biscutatus lambda
Crotalus mitchelli pyrrhus
Coleonyx variegatus utahensis
Tantilla planiceps utahensis
Leptotyphlops humilis utahensis
Lampropeltis pyromelana infralabialis
Lampropeltis triangulum taylori
Opheodrys vernalis blanchardi
Callisaurus draconoides

Bufo microscaphous microscaphous
Hyla regilla

Rana onca

Rana pretiosa pretiosa

Note: After Workman et al. (1992a).

Table 4. Principal Avian Species of the UTTR and Surrounding Region

Common Name

Species Name

American bittern
American coot
American crow
American goldfinch
American kestrel
American robin
Ash-throated flycatcher
Bald eagle

Barn swallow

Black tern
Black-bellied plover
Black-billed magpie
Black-capped chickadee
Black-throated gray warbler

Botaurus lentiginosus
Fulica americana
Corvus brachyrhynchos
Carduelis tristis

Falco sparverius
Turdus migratorius
Mpyiarchus cinerascens
Haliaeetus leucocephalus
Hirundo rustica
Chlidonias niger
Pluvialis squatarola
Pica pica

Parus atricapillus
Dendroica nigrescens

continued on next page
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Common Name

Species Name

Black-throated sparrow
Blue-gray gnatcatcher
Bobolink

Brewer’s blackbird
Brewer’s sparrow
Burrowing owl
Bushtit

California gull
California quail
Canada goose
Canvasback
Canyon wren
Cassin’s finch
Chipping sparrow
Chukar

Cinnamon teal
Clark’s nutcracker
CIliff swallow
Common loon
Common nighthawk
Common poorwill
Commton raven
Common snipe
Common yellowthroat
Cooper’s hawk
Dusky flycatcher
European starling
Ferruginous hawk
Forster’s tern
Franklin’s gull
Gadwall

Golden eagle

Gray catbird

Great blue heron
Great horned owl
Great-tailed grackle
Horned lark

House finch

House sparrow
House wren
Killdeer

Amphispiza bilineata
Polioptila caerulea
Dolichonyx oryzivorus
Euphagus cyanocephalus
Spizella breweri
Athene cunicularia
Psaltriparus minimus
Larus californicus
Callipepla californica
Branta canadensis
Aythya valisineria
Catherpes mexicanus
Carpodacus cassinii
Spizella passerina
Alectoris chukar

Anas cyanoptera
Nucifraga columbiana
Hirundo pyrrhonota
Gavia immer
Chordeiles minor
Phalaenoptilus nuttallii
Corvus corax
Gallinago gallinago
Geothlypis trichas
Accipiter cooperii
Empidonax oberholseri
Sturnus vulgaris

Buteo regalis

Sterna forsteri

Larus pipixcan

Anas strepera

Aquila chrysaetos
Dumetella carolinensis
Ardea herodias

Bubo virginianus
Quiscalus mexicanus
Eremophila alpestris
Carpodacus mexicanus
Passer domesticus
Troglodytes aedon
Charadrius vociferus
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Common Name

Species Name

Lark bunting

Lark sparrow

Lazuli bunting
Lewis’s woodpecker
Loggerhead shrike
Long-eared owl
MacGillivray’s warbler
Mallard

Marsh wren
Mountain bluebird
Mourning dove
Northern flicker
Northern harrier
Northern oriole
Northern pintail

Northern rough-winged swallow

Northern shrike
Northern waterthrush
Orange-crowned warbler
Peregrine falcon

Pine siskin

Pinyon jay

Plain titmouse

Prairie falcon
Red-tailed hawk
Red-winged blackbird
Ring-billed gull
Ring-necked pheasant
Rock dove

Rock wren
Rough-legged hawk
Sage grouse

Sage sparrow

Sage thrasher
Sandhill crane
Savannah sparrow
Say’s phoebe

Scrub jay
Sharp-shinned hawk
Short-eared owl

Calamospiza melanocorys
Chondestes grammacus
Passerina amoena
Melanerpes lewis

Lanius ludovicianus

Asio otus

Oporornis tolmiei

Anas platyrhynchos
Cistothorus palustris
Sialia currucoides
Zenaida macroura
Colaptes auratus

Circus cyaneus

Icterus galbula

Anas acuta

Stelgidopteryx serripennis
Lanius excubitor

Seiurus noveboracensis
Vermivora celata

Falco peregrinus
Carduelis pinus
Gymnorhinus cyanocephalus
Parus inornatus

Falco mexicanus

Buteo jamaicensis
Agelaius phoeniceus

Larus delawarensis
Phasianus colchicus
Columba livia

Salpinctes obsoletus

Buteo lagopus
Centrocercus urophasianus
Amphispiza belli
Oreoscoptes montanus
Grus canadensis
Passerculus sandwichensis
Sayornis saya

Aphelocoma coerulescens
Accipiter striatus

Asio flammeus

continued on next page
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Common Name Species Name

Sora rail Porzana carolina
Spotted sandpiper Actitis macularia
Swainson’s hawk Buteo swainsoni
Townsend’s solitaire Myadestes townsendi
Townsend’s warbler Dendroica townsendi
Turkey vulture Cathartes aura

Vesper sparrow Pooecetes gramineus
Violet-green swallow Tachycineta thalassina
Warbling vireo Vireo gilvus

Western kingbird Tyrannus verticalis
Western meadowlark Sturnella neglecta
Western tanager Piranga ludoviciana
Western wood-pewee Contopus sordidulus
White-crowned sparrow Zonotrichia leucophrys
White-faced ibis Plegadis chihi

Willow flycatcher Empidonax traillii
Wilson’s phalarope Phalaropus tricolor
Wilson’s warbler Wilsonia pusilla
Yellow-breasted chat Icteria virens
Yellow-headed blackbird Xanthocephalus xanthocephalus
Yellow-ramped warbler Dendroica coronata
Yellow warbler Dendroica petechia

Note: After Workman et al. (1992a) and Dames and Moore (1996).

The Relationship of Archaeological Resources to Landforms

In northwestern Utah, archaeological resources tend to occur in relationship to landforms that provide
relatively easy passage through difficult terrain, near springs or other permanent water sources, and in
areas where critical food resources were readily available. Access to a variety of environmental zones,
generally defined by differing elevations, also appears to be a significant criterion in site location. The
lower slopes and bases of the various mountain ranges within the UTTR would seem to be primary
localities for archaeological resources. Mountain ranges with sedimentary-rock exposures are likely to |
yield caves and rockshelters, as has been documented in the Lakeside and Grassy Mountains (Workman
et al. 1992a, 1992b, 1993a, 1993b). The Newfoundland Mountains, which also have sedimentary
(limestone) strata, are likely to yield these site types.
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CHAPTER 3

Research Design

Human Culture in the Past: Modeling Process and Behavior

Archaeologists not only study past lifeways, but seek also to explain past human behavior. Because
archaeology is a diachronic science, and has as a primary concern the evolution of our species, the
identification and explanation of cultural and behavioral changes in the past are of paramount importance
to archaeologists. As Reid (1978) has pointed out, archaeologists begin by asking the basic questions of
who, what, where, and when before turning to the more critical questions of how and why. According to
some theoreticians, the past cannot be accurately recaptured because there is not just one past, but many,
and our own experiences and backgrounds bias our interactions with data. Therefore, these “pasts” are
essentially unknowable, because we cannot adequately filter out our biases to arrive at a requisite level of
objectivity; the best archaeologists can hope to accomplish is to “tell stories” about the past (Hodder
1991). Artifacts and cultural features provide the objects of study for archaeologists, whose texts written
from such study offer one representation (of which there are many) of the past (Shanks and Tilley 1987).
Other archaeologists, oriented toward a behavioral approach, contend that the past is knowable, and that
sufficient levels of objectivity can be achieved through the use of rigorous methods and by paying
meticulous attention to every step of the research process. In this view, archaeologists must distinguish
between archaeological context and systemic contexts in the study of material culture by understanding
the formation processes, both cultural and noncultural, that create the archaeological record (Schiffer
1987). The key similarities between these two disparate schools of thought include the interaction
between artifacts and environment, and artifact and archaeologist, thus underscoring the notion that
archaeology is essentially a science of material culture.

A number of archaeologists, particularly Schiffer (1976), maintain that human behavior includes
certain universal qualities, and that human action forms recurrent patterns in the archaeological record
that can be identified and analyzed. Schiffer (1976) has long claimed that such concepts as “culture”
have no analytical meaning in archaeology, that it is behavior we should study and seek to explain.
Others, such as Flannery (1982), have called this assertion into question, pointing out that cultures have
certain unique qualities and that critical information about the past can only be recovered by appreciating
those unique qualities. These two views need not be considered as an “either/or”; both can be embraced
in defining the essence of archaeological investigation. It can be stated that archaeology is a science that
studies the past through its material culture to understand patterns and processes of human behavior and
to understand how cultural practices shape and influence such patterns.

Research questions in modern archaeology can only be formulated meaningfully after the estab-
lishment of sound chronological information and a basic understanding of subsistence practices,
settlement systems, and various aspects of cultural identity. Put another way, the development of
research questions in a given archaeological context requires a fit between three factors: (1) the research
topic itself; (2) the collection of data necessary to inform on the topic; and (3) the existing database of
chronological, subsistence, and settlement information that determines the degree to which a topic can be
refined and specified. Consequently, data requirements are critical to addressing any research question or
domain. The resulting data sets, in and of themselves, describe rather than explain past human behavior.
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The explanation of past human behavior and human societies is a synthetic endeavor that transforms data
through the use of models or theoretical constructs based on the dynamics of complex adaptive systems.
For anthropological archaeology, then, questions at the level of explanation become ethnological, rather
than archaeological, in nature.

Research Themes (Historic Contexts)
in Cultural Resource Management

In cultural resource management, research themes, or historic contexts, provide the analytical basis for
determining the potential significance of cultural resources and, therefore, their eligibility for being
included in the NRHP. It is impossible to evaluate the nature and integrity of cultural resources without
the development of a research framework. The essence of research themes can be defined as follows:

Historic contexts are those patterns, themes, or trends in history by which a specific occurrence,
property, or site is understood and its meaning {and ultimately its significance) within prehistory
or history is made clear. Historians, architectural historians, folklorists, archaeologists, and
anthropologists use different words to describe this phenomenon such as trend, pattern, theme, or
cultural affiliation, but ultimately the concept is the same.

The concept of historic context is not a new one; it has been fundamental to the study of history
since the 18th century and, arguably, earlier than that. Its core premise is that resources, properties,
and happenings in history do not occur in a vacuum but rather are parts of larger trends or patterns
[NPS 1991:7].

Significance evaluations are based upon criteria established within Title 36, Part 60, of the Code of
Federal Regulations (CFR). Four criteria are described within the code, as is a general stipulation that the
property be 50 years old or older. The eligibility of a property may be based on any of the criteria.
Regarding the criteria, 36 CFR 60.4 states that:

The quality of significance in American history, architecture, archaeology, 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 pattern of
our history; or

(b) that are associated with the 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 values, or that represent a significant and
distinguishable entity whose components may lack individual distinctions, or

(d) that have yielded, or may be likely to yield, information important in prehistory or history.

A property determined to be eligible for listing in the NRHP is accorded the same status as a

property formally included in the NRHP. This eligibility provides federal land managers with legal
recourse for protecting and preserving the property.
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Prehistoric Research Themes in the UTTR

Four research themes have been selected to highlight important trends in the prehistory of the UTTR and
surrounding region. These are: (1) settlement and land use, (2) cultural affiliation, (3) lithic technology,
and (4) the evolution of Great Basin ceramic traditions. Each is treated in turn, with a brief discussion of
the nature of the research theme and pertinent data needs.

Settlement and Land Use

Understanding the ways that human societies relate to and perceive their physical surroundings and
integrate their activities spatially is requisite to addressing issues of subsistence, economy, and social
organization within a region. Detailed studies of settlement systems can also address issues of changes in
various practices (e.g., subsistence) through time, and how such processes as interregional exchange,
migration, and intraregional conflict might have affected the evolution of settlement and cultural
development through time.

Data Requirements

This research theme requires the careful documentation of sites within a region, establishing a local
chronology to determine contemporaneity between sites, determination of the range of activities that
took place at various sites, and how sites related to each another in the regional settlement system.
Careful documentation of artifact assemblages is essential for comparing sites to one another and for the
determination of site function, as well as for understanding cultural relationships among the sites within
a region.

Cultural Affiliation

Archaeologists working in North America perhaps now appreciate the cultural diversity of the prehistoric
record more strongly than they formerly did, and have begun to recognize that variations in artifact
assemblages within a site or a contemporaneous settlement system may be the result of distinct cultural
or ethnic group coresidence. The is particularly true of such regions as the Southwest, where it is
becoming evident that mobility was a way of life throughout the Formative period; people of differing
cultural or ethnic affiliations often resided in the same communities. Regarding the Formative period in
the Great Basin, it was formerly thought that a fairly homogenous culture, referred to as the Fremont,
characterized the human occupation of the region. More recently, this has been called into question;
some scholars now believe that a number of ethnically distinct groups inhabited the Great Basin during
this time (Chapter 5). The issue of culture affiliation is important in the study of prehistory because it can
be a component critical to understanding the evolution of adaptation within a region and is indicative of
the diversity of ways in which human societies extract resources from, and arrange themselves spatially
within, their environments.
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Data Requirements

Careful documentation of artifact assemblages from sites is important. Distinct cultural groups are often
recognizable through distinct technologies, tool types, ceramic designs, architectural styles, definition of
ritual space, and subsistence practices.

Lithic Technology

This research theme is important in the study of Great Basin prehistory because stone tools dominate the
artifact assemblages of sites for most of the period of prehistoric occupation. Studies of lithic technology
not only document changes in tool types, tool functions, and tool designs through time, but also provide
insights into changes in raw-material preferences and procurement strategies. From these observations, it
is possible to address issues of subsistence changes through time and across space, and changes in the
tool kit—such as the adoption of the bow and arrow and abandonment of the spear or atlatl. In addition,
variations across space in lithic technology can provide insights into cultural or ethnic diversity and
affiliation.

Data Requirements

Studies of lithic technology require documentation of tools, preforms, cores, and debitage from sites, as
well as how manufacturing techniques and tool types vary through time and across space. Information
about raw-material sources, both local and nonlocal, is critical as well.

The Evolution of Great Basin Ceramic Traditions

In the history of Great Basin archaeology, less emphasis may have been placed on Great Basin ceramics
than on lithics from the area. This may be due in part to the fact that, as stated above, stone tools tend to
dominate the assemblages of most known Great Basin prehistoric sites, but also because Great Basin
ceramics lack the diversity and some of the aesthetic qualities of southwestern ceramics, perhaps making
them, in the eyes of archaeologists, not quite as interesting to study. In some senses, Great Basin
ceramics have been thought to be largely derivative of those in the Southwest. Nevertheless, there is
much to be learned from studying Great Basin ceramics. The time of the initial appearance of ceramics
in the different regions of the Great Basin varies considerably. The influences on the development of
ceramics, deriving from the Southwest, the Numic spread, the Plains, or elsewhere, are not well
understood. The adoption of ceramics is clearly an important event, as it changed patterns of storage,
water transport, and economic exchange.

Data Requirements

Documentation of ceramic types, the use of clays and other materials for temper, surface treatment, and
distribution of types through space and time all contribute to enhancing our knowledge of the evolution
of Great Basin ceramic traditions. Determining where certain types were manufactured, based on
mineralogical, chemical, or petrographic characteristics, is also critical to addressing this research theme.

24



Historical-Period Research Themes in the UTTR

Seven research themes have been selected to highlight important trends in the history of the UTTR and
surrounding region. These include: (1) ranching, (2) mining, (3) transportation, (4) Native American—
Euroamerican interactions, (5) government campaigns and explorations, (6) Mormon settlement, and

(7) World War Il-era use of the project area. Each is treated in turn, with a brief discussion of the nature
of the research theme and pertinent archaeological data needs. Archival and documentary sources are, of
course, also of primary importance when investigating the historical-period archaeological resources of
the UTTR.

Ranching

Cattle ranching was a major economic industry in both Box Elder County and neighboring Elko County,
Nevada, and was, therefore, highly influential on the Euroamerican settling of this region. For many
years, these two counties were among the leaders in Great Basin beef production (Hulse 1991). Railroad
accessibility promoted the initial growth of the industry in the late nineteenth and early twentieth
centuries.

Data Requirements

Archaeological data classes attendant upon this research theme include features and artifacts associated
with homesteads and ranches.

Mining

Mining was not as prosperous or as prominent a historical-period industry in the region as was livestock
ranching. Gold mining occurred in Elko County, Nevada, but the strikes and yields there did not compare
in quantity to the lodes discovered in such areas as Eureka, White Pines, and Pioche (Hulse 1991). In
addition, silver and gold ores mined in the late 1880s from the mountains surrounding the UTTR were of
a poor grade, and yields were low. Silver was mined at the north end of Wildcat Mountain in 1910, and
shortly thereafter potash mining became extensive around Wendover (Dames and Moore 1996).

Data Requirements
Archaeological data classes relevant to this research theme include the remains of mines, cairns, home-
steads, mining shacks, drill holes, and borings, as well as various equipment and tools used in nineteenth-
century mining.

Transportation
Transportation is a particularly important historical-period research theme for the UTTR, as the dis-

covery of an overland route from east of the Great Salt Lake to the Pacific Coast was sought for many
years. Historically significant wagon trains—such as that of the ill-fated Donner-Reed party—moved
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through the region, and were followed by the railroads. The nation’s first transcontinental railroad was
completed in 1869 with the joining of the Central Pacific and Union Pacific Railroads just north of the
Great Salt Lake. The railroad linked the nation together, and made the UTTR region accessible from both
east and west. The Lincoln Highway, the first transcontinental highway, was built late in 1919 and used
for approximately 10 years; it crossed Dugway Proving Ground just to the south of the UTTR.

Data Requirements

Archaeological data classes attendant upon this research theme include the remains of trails, homesteads,
refuse scatters, and camps along the trails. Other relevant data include those related to material culture
and camps associated with the construction of the early railroads and early highways in the region.

Native American—Euroamerican Interactions

The nature of Native American—Euroamerican interactions in any given region of the United States has
generally been culled from accounts by settlers, explorers, soldiers, or priests. More recently, contact-
period archaeology has become a domain studied more intensively, and this undertaking, coupled with
early accounts and histories, has shed much new light on the topic. In addition, later historical-period
interactions between Native Americans and Euroamericans have also become of increasing interest to
archaeologists in recent years. Much of this has to do with increased interaction between archaeologists
and Native Americans, in large part promoted by new laws, but also by recent theoretical developments
and concerns in American archaeology and the growth of historical archaeology in the United States.

Data Requirements

Archaeological data needs important for this research theme include settlements containing both
Euroamerican and Native American material culture in association with one another. Also important is
evidence of conflict between the two groups at either Euroamerican or Native American settlements, and
changes in Native American settlement patterns caused by Euroamerican incursions.

Government Campaigns and Exploration

This research theme is closely related to the theme of transportation and also focuses on the economic
effects that government campaigns had on the region. In addition, it relates closely to the theme of
Native American—Euroamerican interactions, as the establishment of the Pony Express in 1860 greatly
impinged upon the territory and resources of native groups such as the Gosiute and Shoshone, creating
conflicts between Native Americans and Euroamerican settlers. In 1849, the U.S. government began
sponsoring campaigns of exploration in the Great Salt Lake region. The focus of many of these early
expeditions, such as those led by Stansbury in 1849 and Simpson in 1859, was to establish wagon routes
to various points in the West for economic purposes.
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Data Requirements

Archaeological data needs attendant upon this research theme include settlements containing material
culture relating to government campaigns and early military operation in the UTTR. Additional data
needs include the identification of wagon trails used for such campaigns, and the remains of outposts,
camps, pony express stations, and related settlements.

Mormon Settlement

According to Workman et al. (1993b), the members of the Church of Jesus Christ of Latter-day Saints
were the first Euroamericans to journey to the Great Basin with the intent of settling there. They settled
near the Great Salt Lake in 1847 and found the region to their liking for two reasons: first, because the
region was within a remote portion of Mexican territory, and they felt that here they could freely practice
their religion without being harassed, as they had been in Illinois and Missouri (Malouf and Findlay
1986); second, because they believed the region was a buffer zone between the Ute and the Shoshone—
by settling here they would not create conflicts between themselves and Great Basin Native Americans.
Mormon settlement, of course, had tremendous effects on the economy of the region through time, as
well as on Native American—Euroamerican interactions.

Data Requirements

Archaeological data needs for this research theme include settlements containing Mormon material
culture or material culture thought to be associated with Mormon occupation.

World War ll-Era Use of the Region

The two ranges that presently comprise the UTTR were withdrawn from public use by President Frank-
lin D. Roosevelt in 1940 and 1941. In response to the Japanese bombing of Pearl Harbor, the ranges
became an air depot and, along with Dugway Proving Ground to the south, became sites for various
munitions storing and testing projects. According to Dames and Moore (1996), this aspect of the region’s
history is the least well researched, and no archaeological sites related to World War II-era activity on
the UTTR have been identified.

Data Requirements
Archaeological data needs relevant to this research theme include buildings and depots constructed

during World War II on the UTTR. Material culture associated with the range of activities and duties of
personnel stationed on the UTTR during World War II would also be relevant.
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CHAPTER 4

Paleontology of the UTTR and Surrounding Region

Relatively little paleontological research has been conducted within the boundaries of the UTTR. This
chapter focuses on the paleontological research that has been undertaken in mountainous areas near, as
well as on, the UTTR, including the Stansbury, Silver Island, Newfoundland, Hogup, Terrace, Grassy,
Lakeside, Cedar, and Pilot ranges, as well as the Lucin mining district and the Gold Hill area. At least
30 studies contribute to the knowledge of the invertebrate paleontology of these ranges and northwestern
Utah in general (Arnold 1956; Bentley 1958; Blue 1960; Brooks 1954; Carpenter 1981; Chamberlain
1964, 1969; Cramer 1954; Doelling 1964; Jordan 1979; Lambert 1941; Maurer 1970; Nolan 1930;
Palmer 1970; Paull 1982; Petersen 1969; Rich 1967; Rigby 1959; Roscoe 1963; Sadlick 1965; Setty
1963; Sheehan 1971; Steele 1960; Stifel 1964; Teichert 1958; Tint 1963; Walcott 1908; Wright 1961;
Zabriskie 1970; Zeller 1957). Paleontological resources are present from the Cambrian to the Quaternary
(Figure 6). The discussion presented here is organized chronologically, with accompanying tables that
identify the geological formation, locality, and fossil types defined. The earliest known fossils from the
mountain ranges and surrounding regions of northwestern Utah date to the mid-Cambrian, and it is with
this era that the discussion begins.

Cambrian

The Cambrian period dates from approximately 540 to 505 million years ago (mya) (Hintze 1988). It was
during this time that an explosion in the diversity and types of life-forms occurred, creating a multitude
of new species. The earliest fossil finds from the mountain ranges of northwestern Utah derive from mid-
Cambrian shales in the Stansbury range, where specimens of Obolus and Linnarssonella were identified
(Walcott 1908). Additional Cambrian-aged fossils have been found in the Silver Island Mountains
(Bentley 1958), the Lakeside Mountains (Doelling 1964), the Stansbury range (Arnold 1956; Lambert
1941; Teichert 1958), and the Gold Hill area (Nolan 1930). Given the fact that intercontinental seas
covered Utah during this era, trilobites are important guide-fossils for the Cambrian throughout much of
Utah. Table 5 provides a summary of studies on the Cambrian formations of northwestern Utah.

Ordovician

The Ordovician period spans 70 million years, from approximately 505 to 435 mya. Western Utah may
have the most diverse Ordovician fossil assemblage in the world. According to Hintze (1988), inter-
continental seas continued to cover Utah, and Ordovician guide-fossils are dominated by trilobites,
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Figure 6. Geological timetable with comments on the paleontology of Utah
(redrawn from Hintze 1988:inside front cover).
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