





Management Summary

. The Bureau of Land Management (BLM) regulates activity in more than a half million acres of
Railroad Valley, Nevada, and there confronts recurrent conflict between cultural resources and

competing land use—especially oil and gas exploration and development. An unwiel - and inconsistent
cultural resource database compounds the problem. The agencv decide hat conflict resolution lies in
improved cultural resource management and treatment, base an accurate predictions of archaeological
site sensitivity and supported by geographic information system (GIS) technology.

The work reported herein models the prehistoric archaeological sensitivity of northern Railroad
Valley, plans regional cultural resource management, and treats the Gravel Bar Site and the Trap
Springs Archaeological Complex. Accompanying this volume are GIS databases into which are encoded
the model and the archive of existing archaeological inventories and site records.

The Regional Cultural Resource Management Plan in Brief
The CRMP subdivides Railroad Valley into five Management Zones! and prescribes specific

inventory, recording, and reporting procedures according to the conditions that set each Management

Zone apart. Under the aegis of the plan, the management posture in Railroad Valley will result in the
following:

® More cost-cffective project planning, allowing BLM to anticipate project effects on cultural
resources, and avoid ar. aeologically sensitive areas during planning phases

® Improved information management procedures, creasing the reliability and accuracy of site
number assignment, map plots of site locations and inventory areas, National Register status
tracking, and site record searches

e Exclusion of 12,423 acres of low archaeologic: sensitivity from further inventory

® Lowering present inventory standards in 294,239 acres of moderate archacological sensitivity

e Strengthening present inventory standards in 220,510 acres of high archaeological
sensitivity

® Treatment of the Gravel Bar Site (and subsequent opening to other uses)
e Treatment of the Trap Springs Archaeological Complex (and subsequent opening to other uses)

e Removal of the Stormy-Abel Site Complex from restricted use status or, alternatively,
prescribed boundary justification and treatment (and subsequent opening to other uses)

» Simplified site recording and reporting standards emphasizing dor mentation of the presence
or absence of key artifact types and environmental traits

1 Eight very specialized terms are necessary to this summary and the following report. Each is italicized here and
defined in the accompanying glossary.
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® Areliable ramework for site significance evaluation and treatment planning
* Improved standards for defining Special Management Units

The model and the GIS databases are applicable at twc vels of intensity. To facilitate records
searches, inventories, site evaluations, project planning, treatment planning, and long-term
management, the resource manager need look no further than the Management Zones and their
prescriptions. On the other hand, long term maintenance, testing, and refinement of the model ¢ 1

databases ask the resource manager to grasp and apply the theoretical and technical foundations of the
model.

The Grave ar Site Treatment Plan in Brief

The goal of the Gravel Bar Site treatment plan is to mitigate effects of development on the Pre-
Archaic component o 1e site, so that much of it can be opened to competing uses. Simultaneously, the
treatment plan entails identification, recording, and evaluation of significant manifestations of e
Archaic period, which will then be avoided or treated, as appropriate, on a site-by-site basis. Gravel
Bar Site treatment will occur in two phases: Phas¢  will comprise surface survey, subsurface mechanical
testing and hand testing, test data analy , and reporting to standards on which subsequent Phase 11
data recovery can depend. Phase II data recovery will comprise mechanical trenching, block
excavations, data analysis, and reporting.

Research domains refer to paleoenvironmental reconstruction, cultural chronology with special
reference to the Pleistocene-Holocene Transition (ca 12,000-10,000 BP) and the Early Holocene (ca.
10,000-8,000 BP), ancient subsurface remains, subsistence, lithic technology and procurement, and
horizontal variation in surface artifact distributions.

The Trap Springs Archaeological Complex Treatment Plan in Brief

Imprecise boundary definitions and a lack of clear justification for special management
consideration have bedeviled management of the Trap Spring Archaeological Complex for years. e
treatment plan focuses on resolving these issues. It delineates a boundary that encompasses 2174 acres,
reducing the size of the complex to a little less than half of one of its former larger manifestations,
opening the remainder for competing uses.

Treatment focuses on the complex rather than on component sites, employing quadrat sampling and
mitigation in two phases. Despite its emphasis on sampling, full implementation of the treatment plan
will open the entire Trap Spring Archaeological Complex to competing uses. Phase I of treatment
entails intensive sample inventory, subsurface testing, preliminary analysis and interim reporting.
Phase I demands further development of the research design, intensive data recovery and reporting.
The plan addresses research domains of paleoenvironment, cultural chronology, assemblage variability
and site function, buried deposits, subsistence, lithic technology and procurement, and ceramic origins.

The Modeling Exercise in Brief
The Archaeological Predictive Model for Northern Railroad Valley—its conclusions and

predictive power—is the foundation upon which rest the management and treatment plans just
summarized. The 527,175 acres of the model universe encompass a large playa basin, portions of the
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Approach to a Solution

This report develops a cost-effective solution to the BLM dilemma in Railroad Valley, composed of
two parts. e first develops a theoretically informed prehistoric site sensitivity model, anticipating

the distribution and significance of prehistoric cultural properties. Use of e model in cultural resource
management w  allow managers to:

® predict project effects on significant cultural resources before archaeological inventory;
* choose among alternative project locations, avoiding archaeologically dense or complex areas;

» allocate inventory effort according to the probability that specific areas will contain significant
properties;

® choose the most appropriate and efficient sampling and inventory techniques;

® anticipate inventory and mitigation costs within any selected project location;

® use the highly specific assumptions of the model to help evaluate site significance; and
® devise cultural resource management plans and site specific treatment plans.

The site sensitivity model developed herein predicts the distribution, function, and significance of
prehistoric archaeological sites in northern Railroad Valley by using optimal raging theory to
evaluate the foraging utility of habitat types, and by considering site formation processes, paleo-
environmental variability, habitability, and toolstone distribution. From this assessment we assign an
archacological complexity score, monitoring the likelihood of Nation Register sensitive archaeology
to each habitat type in the study area. Sir ir models have been successfully constructed, tested, and
a lied in the Carson Desert of western Nevada (Raven and Elston 1989; Raven 1990; Zeanah et al.
19v5), and in the Honey Lake Basin of eastern California (Zeanah and Elston 1997). he management
utility of such models ha: een documented (Ingbar et al. 1996).

The second part of the solution for Railroad Valley is to improve 1e system for managing
information about cultural resources and investigations that have searched them oul. via automated
record keeping, a resource management plan, and two area-specific treatment plans  lectronic datasets
can be used to produce site records, summary information about sites and projects, and maps of cultural
resources and investigations in a comprehensible format. The information is more quickly accessible
than searching paper files.

Electronic datasets do not entirely replace paper record: ecause all the text and imagery of reports,
field notes, and other records need not be automated. However, an automated record system serves to
index the more detailed paper record. e automated records system created in this work comprises
three major elements: a database to contain most attributes of resources and investigations, ArcView
GIS datasets of cultural resources and investigations, and images created by scanning site records.

One goal in compiling the cxisting cultural resources information for Ri -oad Valley into electronic
format is to create an independent dataset suitable for testing and refining the predictions of the site
sensitiv , model. However, the databases are, in themselves, powerful management tools LM use
and maintenance of the databases will



o facilitate tracking previously inventoried areas,

® improve the reliability of records searches,

® alleviate problems in site numbering and plotting, and

® improve tracking the National Register status of cultural resource properties.

Together, the model, the electronic databases, and the appended management plan and treatment
plans are proactive planning tools that will allow agency archaeologists to protect and manage

prehistoric resources more efficiently. Products of the modeling exercise and database compilation are
these:

® a cultural resource management plan for northern Railroad Valley;
® site specific treatment plans for the Gravel Bar Site and Trap Spring Site Complex;
® GIS databases for site location and status, inventoried parcels, and site sensitivity;

® GIS databases of habitat types, predicted archaeological sensitivity, and other relevant natural
resource and environmental data; and

® a constructed, tested, and refined prehistoric archaeological site sensitivity model.

Report rganization

In Chapter 2, we describe the model area and review its environmental, prehistoric, and
ethnographic context. There, we also describe the existing archaeologic: an :nvironment: dJata
sources use 0 construct and refine the model. Chapter 3 discusses the rationale, background, and
procedures for identifying habitats and defines 39 of them in Railroad Valley. Chapter 4 describes the
physiographic location and biotic composition of those habitats, whereas Chapter 5 reviews the
palecenvironmental record of Railroad Valley. Chapter 6 evaluates the foraging potential of
habitats, models ethnohistoric hunter-gatherer foraging behavior in Railroad Valley and ranks
habitats accordingly, and considers the effects of paleoenvironmental variability on that ranking.
Chapter 7 develops expectations about the predicted ar 1eological complexity of each habitat. In
Chapter 8, the existing archaeological database in the Railroad Valley model area is used to test and
refine model predictions. Then, in Chapter 9, utility of the model as a management tool is discussed. A
cultural resource management plan for northern Railroad Valley follows in Appendix A, with data
recovery plans for the Gravel Bar Site and Trap Spring Site Complex given in Appendices B and C,
respectively.

































Office. The following describes our data sources and how we integrated information into a project
database, a set of project GIS files, and anc iry electronic data.

Data Sources

Data provided by BLM comprise three categories: paper records, electronic GIS databases, and
electronic relational databases.

Pape .ecords

The paper records include archaeological site forms, and reports and correspondence pertaining to
project reviews and National Register status of sites. The ly Field Office compiled materials by 1{ m
X 1C m area, whereas the Tonopah Field Office asse1 led records by township. All materials
received were logged, site forms were separated from reports, and all records were filed by agency site
record or report number. No paper records held only by the Nevada State Museum, the Harry Reid
Center in Las Vegas, or the State Historic Preservation Office were provided.

The paper records received were less than comprehensive. We cross-referenced e site forms with
those listed in relevant inventory and other reports attempting to identify missing site records. We ;o
attempted to check consultation correspondence against reports and records, and found that the
consultation correspondence was often missing. Absent such documentation, determining the National
Register status of numerous sites or the review status of investigation reports wa ampered. Because
Nevada maintains a dual numbering system, with federal agencies using an agency number and state
repositories assigning a second number, it is possible t¢ ave an agency site or report number and not
know the filing number within the state repository. This prevented us from finding some records that
doubtless are in the state repositories. We searched for copies of the missing materials in the State
Historic Preservation Office, the Nevada State Museum, and the Harry Reid Center of UNLV, with
fair success. A list of material missing from the project electronic database appears in Appendix F.

Once organized, the site records were scanned into a publicly readable image file format. Now
availa : in electronic format, these records and the free software to read them are described in

Appendix G.

Electronic GIS Data

The BLM State Office provided a number of datasets to us in ArcInfo export formats and as
electronic text files. Those employed in this study include:

© Natural Resources Conservation Service soil survey map units and associated tables;
® BLM Generalized Cartographic Data Base files of the public land survey system;

e USGS 30m digital elevation models; and

o text listing of known springs and wells.

Ancillary soils data were compiled from the published Natural Resources Conservation Service
soils study (USDA Soil Conservation Service 1991, 1993). The electronic datasets and tables were
employed in creating spatial analytical units for the 223,434 hectares of the study area. = e creation of
analytical units is described in Chapter 3.
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A project database was created in Microsoft Access (release 8). The database itself is documented in
detail in Appendix G. The dat ' ase contains three sorts of information: site attributes, investigation
attributes, and GIS metadata. '1nis database served as the main administrative tool for organizing
records, digitizing cultural resources and projects into GIS, and analyzing attributes of the cultural
resources.

Attributes of cultural resources (sites and isolated finds) are one kind of informationin e
database. They include identifying site numbers, general class of resource (historic, prehistoric),
descriptive information on the setting and character of the resource (e.g., presence of lithic material
sources, chipped stone tools, features), anc ial Register status of the resource as derived frc
consultation correspondence ¢ 1 the BLM h database.

Att Hutes of investigative projects are anc  er class of information in the roject database. They
comprise ide fying nur ers, type of investigatic~ its bit ographic refer e, dates of fieldwork,
associated cultural resources, and project view status.

The third sort of information in the database is metadata— 1form on about individual data
records—for each digitized cultur resource or investigation area. These tables record the reliability
and accuracy of the digitized features. For exam' :, using the metadata, one can tell whether a project
boundary was mapped from a small-scale (hence probably inaccurate) map source or a more accurate
large-scale map. One record was created for each digitized entity.
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Too, natural disturbance processes such as flooding, erosion, wildfire, and overgrazing (Young et al.
1976), and activities of prehistoric hunter-gatherers such as intentional burning of rangelands and
sowing wild seeds (Steward 1938: 119; 1941: 281) frequently must have disrupted the climax of
prehistoric range t  es, allowing successional communities to flourish. Furthermore, palecenviron-
mental data indicate several major changes in the composition of Great Basin plant communities during
the Holocene (Hemphill and Wigand 1994; Wigand 1996:70). Modern potential natural vegetation
communities are not the same plant communities that existed before these shifts occurred. Therefore,
range scientists (Tausch et al. 1993) caution that potential natural vegetation has varied dynamic y
over time as individual species have adapted t¢ ng term climatic change 1rough adaptation,
migration, and hybridization.

The foregoing observations compel acknowledgment of the temporal and spatial dynamics of the
biotic landscape in Railroad Valley, but, as long as these limitations and criticisms are kept in mind,
range types nevertheless serve as useful analytical tools in consideration of prehistoric site
distributions. Range types and their associated vegetation communities represent a consistent
quantitative description of modern plant community composition and productivity that serves to
extrapolate the climax resource landscape that existed in the study area before modern times, 50 long as
generally the same soil, topography, hydrology, and climate structuring the modern resource landscape
were  erating in @ past.

The farther ack in time that the range type landscape is projected, the more likely it is that these
conditions will vary significantly. Nevertheless, the landscape provides a baseline that estimates
prehistoric resource distributions, because plant communities are modeled accord”™ g to s¢ type. Since
soils and vegetation vary according to the same geological, topographic, hydroiogical, and climatic
conditions, and since the formation of soils reflects the interaction between vegetation and environment
over long periods of time (Eckerle 1989), soil types should reflect, grossly but reliably, the vegetation
communities that typically grew on them in the past, as long as those soils existed.

Although specific compositions of present range types may differ from their prehistoric
predecessors, they should be fundamentally similar in productivity, structure, and function (Tausch et
al. 1993:445). Range types that ar¢  ighly productive in biomass today should have been sc in the past,
despite differences in particular species composition or stage of succession, so long as modern soil type
and hydrology were present. Range types that currently favor particular plant species should have
been favorable for those or similar species in the past (although the precise percentage contribution of
the species to the comununity may have been different). The palecenvironmental record can serve as a
guide for estimating how the distribution of critical resources may have varied in the past. For
example, the effects on habitat productivity and composition of a constriction of pinyon-juniper
woodland, an expansion of marsh wetlands, or sowing of seed plots can be estimated from an
understanding of the modern structure of potential natural plant communities.

Thus, range types remain usefu  euristic tools for modeling prehistoric resource distributions. A
model of Railroad Valley range types is a valid characterization of the clima» 2source structure that
existed before the intrusion of European-Americans. As such, it serves as a model landscape that can be
integrated with data on ethnographic Shoshone subsist e and settlement strategies.  is, in turn,
constitutes a predictive baseline to compare with archaeological site distributions. Moreover, the

alecenvironmental record serves as a guide to how the ethnographic resource landscape may have
differed from that of prehist y.

Modeling the Prehistoric Resource Landscape

Having discussec 1e framework it /hich we employ range types and habitats to model pr istoric
resource distributions, we now cor uct a habitat landscape for the Railroad Valley study area.

18



Soil Map Units and Range Types for Railroad Valley

Table 2 lists 53 soil types mapped in the Railroad Valley study area. Table 3 lists 27 range types
associated wholly or partially with one or more soils in the Railroad Valley study area. These range

types originate from either the central (prefix 28BYO) or southern (prefix 29XYO) Nevada Basin and
Range land resource areas (US A Soil Conservation Service 1991, 1993).

Table 2. Soil Map Units in the Railroad Valley Study Area

Soil Map
Unit Scil Name
3000 Stumble Loamy Sand, 2 to 8 Percent Slopes
3001 Stumble-Koyen Association
3040 Mosida-Rebel-5law Association
3041 Mosida Loam, 0 to 4 Percent Slopes
3090 Univega-Koyen Association
3102 Gabbvally-Stewval-Beclem Assaciation
3110 Cath-Zadvar Association
3150 Nuyobe-Blueagle-Playas Complex, O to 30 Percent Slopes
3190 Penoyer-Geer Association
3200 Ganaflan Gravelly Loam 2 to 15 Percent Slopes
i Stewval, Moist-Rock Qutcrop Association
3223 Stewval-Rock Outcrop Association
3224 Stewval-Beelem-Bellehelent Association
3228 Stewval-Gabbvally-Beelem Association
3250 Wardenot Gravelly Sandy Loam, O to 4 Percent Slopes
3260 Springwarm-Jotava-Delacit Association
3270 Jotava Silty Clay Loam, 0 lo 2 Percent Slopes
3310 Ursine-Veet-Armespan Association
3412 Waloopah-Veet-Zadvar Association
3460 Zadvar-Handpah Association
3463 Zadvar-Veet Association
3467 Zadvar Very Gravelly Sandy L.oam. 4 to 30 Percent Slopes
3471 Cirac-Nyserva Complex, 0 to 4 Percent Slopes
3473 Cirac-Slaw-Nyserva Association
3474 Cirac-Nyserva-Kawich Complex, 0 1o 30 Percent Slopes
3521 Rustigate-Nuyobe Association
3522 Rustigate-Nuvobe-Kawich Complex, 0 o 15 Percent Slopes
3572 Eaplepass-F  er-Rock Qutcrop Association, 15 to 75 Percent Slopes
3580 Kyler-Rock Uutcrop Complex, 15 to 50 Percent Slopes
3581 ler, Moist-Rock Outcrop Complex, 15 to 50 Percent Slopes
3610 1 okoper-Garhill-Rock Ouicrop Association
3640 Armespan-Zac'~r-Veet Association
3642 Armespan Ver_ Sravelly Sandy Loam, 8 to 30 Percent Slopes
3644 Armespan-Cliffdown-Candeclaria Association
3651 Candelaria Very Gravelly Sandy Loam, 2 to 8 Percent Slopes
3655 Candelaria-Armespan Association
3660 Titiack-Garhill Association
3670 Logrine-Rock Outcrop-Kyler Association
3730 Pencla  yler-Rock Outcrop Association
3740 Keefa-Unsel Association
3742 Keefa-Stargo Association
3752 Koyen Sandy Loam, 2 to 8 Percent Slopes
3756 Koyen-Lyx Association
3805 Lyda- :dhat Association
3830 Downeyville-Rock Outcrop Compliex, 3 to 50 Percent Slopes
3831 Downeyville-Stewval Association
3832 Downevville-Tokoper Association
3850 Garh  Tokoper-Argalt Association
3e<g ten-Kyler-Rock Qutcrop Association
3 1 _ren-Eganroc-Rock Qutcrop Association
3880 Hardhat-Candelaria Association
3881 Hardhat-Stargo-Y omba-Asscciation

3900 Playas













with climax meadow or riparian communities that extend beyond the mapped boundaries of the water
source per se, we designate : area within 50 m of a water source as one of these three wetland habitats
according to the water source type. Thus, there are 39 habitats in the Railroad Valley sty area.

Table 6. Concordance Among Water Source Types, Habitats, and Range Types
in the Railroad Valley Study Area

Primary Secondary
Habitat ~ Water Source Range Type Proportion Range Type  Proportion
Wi Lowland Springs and Seeps 029XYOOINY 0.66 029X Y 044NV 0.33
w2 Upland Springs and Seeps 029X YO060NV 1
W4 Riparian Streams 029X Y0D25NV l

A second consideration pertaining to water is the -oximity of habitats to perennial water sources.

Propinquity ¢ water source affects biomass productiviry of habitats (see Chapter 4) and determines the

tability of habitat for game and humans. To measure the relative proximity of habitats to water, we
devised a water proximity score. Table 7 presents the total area in hectares of each habitat in the
study area, an he relative proportion of that area .ea of four ordinal categories of distance from
water: <50m, 50 m - 3 I m, 3000 m - 10,000 m, and > 10,000 m. We found these intervals pertinent to

dlife habitat and hunter-gatherer site catchment in our previous modeling efforts in the Carson
Desert and Honey Lake (Raven and Elston 1989; Zeanah et al. 1995; Zeanah and | ton 1997) and we
apply them tc Railroad Valley as well.

Table 7. Proximity of Railroad Valley Hahitats to Perennial Water

Water
Habitat Area (ha) <50m 50m-3000m 3000 m - 10000 m > 10000 m  Proximity Score

Al 16238 0 0.395 0.605 0 1.4
GI0 3601 0 0.379 0.621 0 1.38
Gl1 11384 4] 0.308 0.691 0.001 1.31
Gl2 49314 0 0.415 0.536 0.04¢% 1.37
3782 0 0.687 0.313 0 1.69
3408 0 0.36 0.402 0.238 1.12
G15 8993 0 0.48 0.52 0 1.48
Gl16 14573 0 0.332 0.668 0 1.33
Gi7 11374 0 0.696 0.298 0.007 1.69
G18 9659 0 0.725 0.258 0.017 1.71
G2 10416 0 0.735 165 0 1.74
G2} 59 0 o 0 1 0
G22 213 0 0 0.972 0.028 0.97
G23 1893 0 0.434 0.516 0 1.48
G3 20447 0 0.832 0.168 B3
G4 6319 0 0.967 0.033 0 97
G5 2358 0 0.81 0.19 0 1.81
Gé 1717 0 0.896 0.104 0 1.9
G8 3344 0 0.245 0.662 0.093 1.15
G9 4161 0 0.093 0.405 0.502 0.59
11 1063 0 0.657 0.343 0 1.66
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Table 8. Breakdown of Raifroad Valley Habilats by Slope Interval

Iabitat Area (ha) Expected Slope Range 0 [-3% 3-6% 6-11% 11-18% >18%
Al 16238 0 1 0 0 0 0 0
Gl10 3601 2% -50% 0 0.1 0.55 0.33 0.01 0.01
Gl 11384 2%-15% 0 0.47 0.43 0.09 0.01 0
G12 49314 0%-30% 0.22 0. 0.23 0.1 0.03 0.01
Gl3 3782 0%-15% 0.37 0.62 0.01 0 0 0
Gl4 3408 15%-75% 0.02 0.2 0.23 0.32 0.15 0.08
Gis 995 2%-75% 0 0.09 0.23 0.45 0.18 0.05
Gi6 14573 0%-30% 0.96 0.04 o 0 0 0
G17 11374 0%-8% 0.66 0.34 o 0 0 0
Gig 9659 0%-8% 0.66 0.34 o 0 0 0
G2 10416 0%-4% 0.99 0.01 0 0 0 0
G21 59 0%-30% 0 1 0 0 0 0
G22 213 0%-15% 0 0 0.33 0.36 0.28 0.02
G23 1893 0%:-30% 0.02 0.32 0.52 0.13 0.01 0
G3 20447 0%-30% 0.96 0.04 o 0 0 o
G4 6319 0% b 0.82 0.17 0.01 ] 0 0
G3 2358 0%-8% 0.77 0.21 0.02 0 0 0
G6 1717 0%-4% 1 0 0 0 0 0
G8 3344 0%-30% 0.06 0.76 0.15 0.03 0.01 0
G9 4161 0%-50% 0.03 0.47 0.36 0.1 0.02 0.02
M1l 1063 8 5% 0.01 0.04 0.13 0.35 0.29 0.18
M2 4041 8%-15% 0 0 0.03 0.1 0.22 0.65
M3 55 10%-75% 0 0 0 0.5 0.18 0.67
M5 3306 2%-75% 0 0.03 0.06 0.28 0.33 0.3
M6 3436 8%-75% 0 15 0.22 0.36 0.25 0.12
M7 1840 8%-75% 0 0 0.01 0.11 0.35 0.53
Mg 2268 8%-75% 0 15 0.2 0.25 0.27 0.23
M9 937 15%-75% 0 0.01 0.13 0.5 0.14 0.22
51 142 0%-8% 0 0.85 0.13 0.02 0 0
510 9629 2%-50% 0.01 0.35 0.47 0.16 0.01 0
54 4447 0%-50% 0 13 0.56 0.27 0.04 0.01
55 1861 2%:-50% 0 0.04 0.24 0.46 0.21 0.05
56 1152 15%-75% 0 0.02 o.1n 0.44 0.25 0.19
57 577 0%-15% 0.t 0.32 V] 0 0 0
58 16 0%-50% 0 0 0.97 0.03 0 0
59 2713 2%-75% 0 0.03 0.22 0.37 0.2 0.18
Wi 603 0%4% 0.79 0.17 0.02 0.02 0 0
w2 12 0%-4% 0 0.05 0.03 0.37 0.34 0.21
w3 2%-15% 0.01 0.02 0.08 0.37 0.21 0.3
No Data 10116 No Dara 0.43 0.22 0.15 0.1 0.05 0.05

Note that the distribution of these slope intervals by habitat in Railroad Valley corresponds well
to the range expected for each habitat in the central and southern Nevada Basin and Range areas
(USDA Soil Conservation Service 1991, 1993) as a whole. For example, playa (Habitat A1) falls 100%
within the 0% slope intervals, whereas montane habitats bear the highest proportion of area in the
11%-18%, and > 18% intervals.

As was the case with water proximity, it is possible to derive a slope score monitoring the relative
slope in each habitat according to the relative proportion of habitat in each slope interval. However,
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Comprehensive lists of forage plants of all three large mammal species are tallied elsew zre
{Zeanah et al. 1995: 132, 135, 138- 9). Table 10 sums the amount of forage in each habitat and assigns
an ordinal forage score based on the following intervals: no forage = 0, 1-250 kg/ha of forage = 1, 251-500
kg /ha of forage = 2, 501-1000 kg/ha of forage = 3, and >1000 kg/ha = 4.

Table 10. Forage Quantity and Forage Scores in Each Habitat for Pronghorn Antclope,
Mule Deer, and Bighom Sheep

Antelane Antelope Decr Deser Sheen Sheep

Habitat Forape  vha) Forage Score Forage (kg/ha)  Forage Score Forage /ha) Forage Score
Al 0 0 t] 0 0 0
G110 216 1 216 1 244 1
Gl11 214 ] 206 | 238 i
Gi12 147 1 149 ] 175 1
Gl3 188 ] 118 1 138 1
Gl4 153 ] 138 1 174 1
G15 139 1 141 1 168 ]
Glé6 194 1 212 1 213 1
G17 132 1 162 | 161 1
G18 214 ! 232 1 232 1
G2 417 2 603 3 654 3
G21 210 1 204 ] 227 1
G22 231 1 195 1 231 1
G23 128 ] 131 I 155 1
G3 565 3 862 3 203 3
G4 618 3 953 3 999 3
G5 194 1 562 3 562 3
G6 170 1 694 3 694 3
G8 232 1 212 ! 239 1
G9 438 2 143 ! 16 1
M1l 233 1 231 1 258 2
2 302 2 319 2 321 2
M3 264 2 286 2 286 2
M5 269 2 280 2 288 2
M6 295 2 331 2 335 2
7 148 1 213 i 158 1
M8 366 2 373 2 404 2
M9 146 t 178 1 184 1
685 3 2337 4 2384 4
S10 311 2 272 2 303 2
54 428 2 383 2 425 2
85 370 2 230 1 246 1
56 208 1 211 1 247 1
57 507 3 1290 4 1309 4
58 370 2 353 2 403 2
59 237 1 256 2 279 2
Wl 2132 4 1916 4 1916 4
Ly 1313 4 1380 4 1717 4
w4 551 3 729 3 688 3
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Table 17 tsthe antity of sagebr  (define nereas: species belonging to the genus
Artemisi in kg/ha in each habitat in the Railroad Valley study area. Each habitat is assigned an
ordinal sagebrush score based 0 he quantity of sagebrush in that habitat. Habitats with no sage score
as (), between 1 and 40 kg/ha score 1, between ¢ ind 105 kg/ha score 2, between 6 and 200 g/ha score
3, and with sage exceeding 200 kg /ha score 4.

Table 17. Sage Grouse Habital Suitability in the Railroad Valley Study Area

Sagebrush Sagebrush Sage Grouse Habitat
Habitat (kg/ha} Score Forage (kg/ha) Forage Score Suitahility Score
Al 0 0] 0 0 0
Gl0o 54 2 12 1 3.42
Gl1 22 1 11 1 1.5
Gl12 19 ] 10 ] 1.15
Gl13 12 1 2 1 1.12
Gl4d 12 1 3 ] 1.29
Gl15 24 1 4 1 1.37
Glé 22 1 11 i 0.59
G17 16 1 i1 1 1.12
G18 29 1 12 1 1.33
G2 52 2 191 K| 10.86
G21 3 1 33 2 2
G22 34 1 25 2 2.97
G23 16 1 5 1 1.12
G3 72 2 273 3 6.39
G4 B2 2 309 K| 6
G5 6 1 58 2 2.89
G6 0 0 79 2 0]
GB 13 1 30 2 1.18
GY 32 1 10 1 1.77
M1l 56 2 19 1 3.94
M2 104 2 10 1 3.4
M3 97 2 8 1 2.89
M3 87 2 11 1 3.47
M6 99 2 29 2 6.67
M7 49 2 6 1 2.73
M8 147 3 17 1 5.1
M9 43 2 15 1 2.28
51 236 4 212 3 24
510 74 2 \ 1 3.31
S4 140 3 | 4.74
55 96 2 i | 4.24
56 75 2 21 2 4.44
S7 170 3 97 2 10.7
S8 129 3 20 2 9.01
S9 65 2 20 1 0
Wi 0 0 1618 4 0
w2 22 | 718 4 12
w4 162 3 130 3 27

Drinking water is a necessary component of sage grouse habitat: in sum :r months the birds may
venture no farther than 1.5to 3.5 ki rom a stream, spring, or set  (Call 1979; Eng 186b), butin w er
may use snow as a water source (Call and Masser 1985). Sage grouse generally prefer flat or ger _y
rolling terrain over steeper  ipes. Sage grouse use open meadows closely juxtaposed with patches of
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are 3% or less, and all the parcels occur within 10 km of perennial water. Elevations arc between 1675 m
and 2130 m asl. The habitat drains poorly, has a seasonally high water table, and floods periodically.

Annual herbaceous productivity ranges from 905 kg /ha to 2570 kg /ha and is 50% grasses and grass-
like plants, 45% shrubs, and 5% forbs. Ground cover ranges from 10% to 50%. Basin big sagebrush, basin
wildrye, black greasewood, and Torrey quailbush dominate climax communities. Successional
communities are vulnerable to invasion by cheatgrass, mustard, halogeton, and Russian thistie, while
fostering expansion of big sagebrush, greasewood, and rabbitbrush.

Habitat S7 attracts ¢ elope, jackrabbit, ground squirrel, sage grouse, and small mammals, offering
excellent prospects for hunters. Plant foods available for harvest are shadscale, saltbush, buffaloberry,
basin wild rye, wheatgrass, Nevada bluegrass, Indian ricegrass, sagebrush, sedge, rush, mat muhly,
and prince’s plume.

Habitat 54: Shallow Calcareous Loam and Sandy Loam 8-12 inch Precipitation Zone

Habitat $4 occurs in seven discrete parcels totaling 4450 hectares. These parcels occur on the
sumimits, slopes, and inset fans of fan piedmonts near Ox Spring Wash, Ike Spring Wash, Wood Canyon,
and Duckwater Valley. Soils are gravelly and sandy loam alluvium, often derived from limestone and
dolomite. Slopes can exceed 18%, but 4 to 11% slope is typical. All of this habitat occurs within 10 km of
a water source. Elevations range from 1585 m to 2130 m asl.

Annual productivity can be as low as 215 kg/ha or as high as 825 kg/ha. The community is 50%
grasses, 45% shrubs, and 5% forbs. Ground cover ranges from 15 to 30%. Wyoming big sagebrush, bla
sagebrush, Indian ricegrass, needleandthread, desert needlegrass, bud sagebrush. winterfat, galleta,
cphedra, and wurwingsi 5ush are common. Big sage” ush, rabbitbrush, and gi :ta expand in
successional communities, whereas annual mus! d and cheatgrass invade disturbed areas. Small
patches of spiny hopsage mark rodent burrows. utah juniper will expand into the upper elevations of
this habitat.

Habitat $4 is suitable for ant pe, deer, bighorn sheep, rabbit, ground squirrel, sage grouse, an
small mammals, making it a good patch for hunters. Gatherers can harvest annu: ‘orbs and grasses,
shadscale, saltbush, ephedra, juniper, wolfberry, prickly pear, yucca, galleta, Indian ricegrass,
Nevada bluegrass, needleandthrea needlegrass, sagebrush, bottlebrush squirreltail, globermallow,
dropseed, and prince’s plume.

Habitat $8: Loamy 8-10 inch Precipitation Zone
and Shi >w Calcareous Loam 8-12 inch Precipitation Zone

Habitat S8 occurs on a single parcel of 18 hectares of fan piedmonts, rock pediments, and low rolling
hills in the Pancake Mountains. Slopes are between 4% and 11%, whereas elevations range from 1460 m
to 2130 m asl. All the habitat lies wit 1 10 km of water source.

Annu; 1erbaceous productivity ranges from 265 kg/ha to 725 kg/ha, v 1475 kg/ha typical of
normal years. The vegetation community is 50% grass, 45% shrubs, and 5% forbs. Groun :over ranges
from 15 to 30%. Wyoming big sagebrush, black sagebrush, Indian ricegrass, and needleandthread
dominate the community. Galleta, winterfat, ephedra, and fourwing saltbush are common at  wer
elevations. Sagebrush and rabbitbrush increase, and shadscale and galleta may dominate successional
stages. Patches of spiny hopsage thrive on rodent burrows. Cheatgrass, mustard, and other annual forbs
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abitat M7 is fair quality for mule deer, sheep, woodrat, and marmot. Edible plants are annual
forbs and grasses, saltbush, pinyon, juniper, yucca, wheatgrass, Indian ricegrass, bluegrass,
needleandthread, goldenweed, and bottlebrush squirreltail.

Habitat M9: Pinyon Juniper Woodland and Shallow Calcareous Slope 8-12 inch Precipitation Zone

Two parcels of Habitat M9, totaling 950 :ctares, are located in the Grant Range  the southeast
portion of the study area, >th wi n 3 km of perennial water. The habitat occupies summits and
slopes of foothills and mountains on all expasures, at elevations between 1585 m and 2500 m asl. Slopes
can exceed 19%, but most (77%) of the habitat is between 4% and 18% grade. Soils are cobbly loams of
residuum and colluvium derived from limestone and dolon

This habitat is a mosaic« ainyon-juniper woodland, open sagebrush, and rock outcrops. An
overstory of 20% to 35% cover is typical of mature woo nds, of which abc  60% is singleleaf pinyon.
Altogi o this habitat bears between 6 and 10 trees per hectare. Understory production ranges from 100
kg /ha to 310 kg/ha, although wildfires can increase understory production by removing the tree
canopy. The understory is 60% shrubs, 30% grasses, and 10% forbs, and covers 15% to 20% of the ground
surface. Black sagebrush, ephedra, muttongrass, I egrass, needleandthread, Indian ricegrass, and
galleta are typical of the climax stage. Sagebrush, rabbitbrush, juniper, and anr il mustards are
common in successional stages. Shadsc:  and galleta prosper in successional communities at lower
¢ vations.

Hunters are likely to find mule deer, sheep, woodrat, marmot, small mammals, and sage grouse in
Habitat M9. Plant resources for gatherers are annual forbs and grasses, pinyon, juniper, ephedra,
shadscale, pric y pear, whe rass, Indian ricegrass, gi ta, bluegrass, needleandthread,
goldenweed, bottlebrush squirreltail, globemallow, and prince’s plume. Good crops of pinyon nuts can be
from 110 kg/ha to 170 kg /ha.
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Table 19. ~ “road ¥ ™ y Paleoenvironments

Interval Years ™7 Climate Landforms Vegetation
Oxygen isotopic stage 6 188,000-128,000 Glacial Oldest fans deposited unknown
Oxygen isolopic stage 4 72,000-58,000 Glacial Old fans deposited unknpown

Nvvoen jsotopic stage 2.

Yeistocene
Younger Dryas
Ox' n isotopic s 13

Ear., Holocene

Mid¢  Holocene

Late Holocene

17,000-13,000

13,000-11,500

11,500-10,500

10,500-8,000

8,000-5,400

5400-3,800

3,800-2,300

1850-1,000

900-500

400-300

300-150

Cold, dry; greater
effective moisture

Warmer

Summers sharply colder

H' ° solar insulation;
te....cratures higher in
summer, colder in winter

Warm, dry; summer
precipitation

Trending cooler and
moister

Cooler, annual
precipitation increases;
Winter precipilation

At first hotter, dryer; then

ing to increased
wene-nad€T precipitation

Severe drought; increased
fire frequency

Colder, n  ster Little Ice
Age; increased

Warming

1484 m highstand; Bar 1 formed as | ~
transgressed, Bar 2 as lake fell; shor.
features superimposed on Qof

¢ regression and poss:
ucsCCation

: valley

No evidence of transg}t;ession; probably
shallow ~ e and marshes

S yw lakes and marshes; fan-head
eruaan begins

Playa desiccated; fanhead trenches cut;
surface runoff minimal; low spring fow;
colian erosion and deposition of older
dunes

Spring flow; young fans (Oyf) deposited

Shallow lake and marshes; increased
spring flow; young fans (Oyf) deposited

nm

Playa desiccated; low spring flow
Shallow lake and marshes

As presently

Limber pine woodland in mountains;
Arlemisia steppe with mesophilic
shrubs on piedmont to lake .~ e
and in valley bottom; large
mammals present

Limber pine woodland in mountains;
Artemisia steppe with mesophilic
shrubs on piedmont te lake shore
and in valley bottom; large
mammals become extinct

Limber pine woodland in mountains
Artemisia steppe with mesophilic
shrubs

Mountains are treeless; Artemisia
and shad e steppe

Pinyon-juniper woodland in
mountains; Arlemisia and sh: = e
steppe in lowlands

Pinyon-juniper woodtand in
mountains; Artemisia and shadscale
steppe in lowlands

Pinyon-juniper woodland at lower
elevations; Anemisia and shadscale
steppe in lowlands

Expansion of pinyon-juniper

woo  1d

Retreat of pinyon-juniper woodland
Expansion of pinyon, but not
juniper

As presently
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Table 23—Continued.

Food Return Men's Women's
Plant Resource Category Ratc Class  Prey Prey Spring  Summer Fall Winter
goldenweed seed 1 X X
green molly kochia seed 1 X X
inland saligrass seed 1 X X X
mat muly secd I X X X
mustard leal 1 X X
needlegrass seed ! X X X
Nevada dalea seed X X X
princesplume leaf, stem, seced 1 X X
rush seed 1 X X
sagebrush sced | X X X
sago pondweed rool, stalk ] X X
sedge seed 1 X X
spikerush bulb 1 X X X
tapertip hawksbcard leal ] X X
thistle stcm 1 X X
tufted hairgrass seed 1 X X X
western dock sged, stem, leaf 1 X X X
wildirts root | X X X

I- in cooperation with mc  n drives
2- in cooperation with women
3- drives

Steward’s ethnohistoric data allow women no rolein ~ nting large and medium sized game. We
question this assessment based on ethnographic description of women’s involvement in communal
antelope and jackrabbit drives elsewhere in the Great Basin (Fowler 1989: 78; Kelly 1932:79).
Communal ant H>pe drives took place north of the present study area (Steward 1938: 120), allowing us
tole e hunting antelope as an exclusive men'’s activity within our area of concern, but communal rabbit
drives were a regular event within the study are Steward 1938:119-120). For s reason we
tentativelv assign a role for both men and women in driving rabbits. Steward’s descriptions also restrict
most sma zame procurement to males (Steward 1941:253, 313, 349), but this contradicts the skill of
women in snaring small rodents observed elsewhere in the Great Basin (Fowler 1989:23; Kelly 1932.79).
Therefore, Table 23 assigns small mammals to both menar women.

The greatest difference between men’s and women’s prey lies in resource rank; men do not procure
most of the relatively low ranked resources, whereas women do not procure most higher ranked
resources. This reflects the different investment in search and handling time required to gather plant
resources as opposed to that required to hunt prey. Me s prey are mobile and probably unpredictable,
requiring considerable investment of search time. As discussed previously under the patch choice model,

this means that an increase in the abundance of men’s resources may cause men’s patch (habitat)
selection to broaden, whereas diminished abundance may cause patch selection to narrow. In contrast,

women's resources are relatively stationary and predictable, and entail higher investment in handling
time than in search time. Therefore, women's atch selection may narrow as gathered resource
abundance increases and expand as gathered abundance declines.

Seasonal Variation in Foraging Opportunities

Technically, diet breadth and patc nodi  can predict forager choice or  among resources that
are available simultaneously ( 1t a forager encounters sequentiaily), and thus incur an opportunity
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Table 27. Maximum Encounter Rates Feasible for Trapping Game
in Great Basin Habitats (following Zeanah 1996}

Maximum Unit Density Yield (kg)

Game Unit of Encounter tper km?) per Encounler
rabbit/hare burrow 2 3.2
woodrat/marmol burrow 3 1.72
ground squirrel burrow 6 1.16
small mammal burrow 6 0.52
waterfowl nesting spol 26 0.25
sage grouse lek 1 1.28

The edible weight in kilograms (w!t;) obtainable at each trapping point is the amount that a
hypothetical trapper who sets a line of 20 snares or deadfall traps at each trapping spot can harvest.
After 24 hours, four traps (20%) successfully capture an animal. These estimates are consistent with the
size of ethnographic trap lines (Fowler 1989:23; Kelly 1932:88), and the successful trapping rate of
modern wildlife biologists in the Great Basin (Brown 1973:777; Clary and Medin 1992:106; Feldhammer
1979:210; Jenkins 1979:24; McAdoo et al. 1983:52; Oldemeyer and Allen-Johnson 1989:393). Maintaining
consistency with the 20% trapping rate assumed for other small animals, only tw  lucks are expected
be trapped for every five nests encountered (assuming two ducks per nest). Searc  radius (S,) is 20 m for
trapped game. These simple assumptions allow calculation of an encounter rate (R;) for each habitat in
the Railroad Valley study area using equation 5. e encounter rates estimate ‘or each trapped
species in each habitat of the Railroad Valley study area are presented in Table 28.

The procedure for estimating encounter rates (R; ) for game procured by sta ng or driving
techniques differs from those for plants and trapped animals for two reasons. First, the units
encountered per kilometer are individual animals rather than plant stands or burrows, requiring
e mates of the number of individuals per square kilometer that are difficult to derive. Second, it is
unrealistic to assume that pedestrian hunters armed with bow and arrow coul successfi y detect,
pursue, and dispatch every elusive quarry they come across, simply because many mobile animals wi
escape. Therefore, an encounter rate estimate based simply on anim densities will overestimate the
successful encounter rates feasible for stalking or driving game. For these reasons, we follow Simms’s
(1987:55-72) encounter rate estimates for stalking and driving game animals. Simms’s estimates derive
from historical, ethnographic, and wildlife conservation literature regarding documented success rates
of hunts and drives in the Great Basin. Table 29 lists the encounter rates, which we apply to the
Railroad Valley habitat landscape simply by assuming that these rates are feasible in the most
sensitive habitat for each game category (relative habitat suitability score = 1). For 2 other
habitats, encounter rates diminish proportionally to relative habitat suitability score. For example, if
the relative suitability score for sheep for a particular hab t is .5, the encounter rate for hunting
sheep in that habitat is .075 kg/hr.
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Tahle 28. Game Encounter Rates {kg/hr}

Game Resource Antelope Deer  Sheep Rabbit/Hare Woodrat/Marmot  Ground Squirrel  Small Mammal Waterfowl Sage Grouse
Procurement Stralegy stalk  drive  stalk  stalk drive stalk  smare snare siatk  snare snare stalk  snare snare
Al .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
Gl10 0.02 000 0001 0.01 0.00 007 0.05 0.00 0.01 0.01 0.01 0.00  0.00 0.00
Gl 0.02 0.00 0.01 0.00 0.00 0.05 0.03 0.00 0.01 0.01 n ol 0.00 0.00 0.00
Gl2 0.02 000 001 0.00 0.00 0.07 0,05 .00 0.01 0.01 _.01 0.00 0.00 0.00
3 0.03 0.00 000 0.00 0.00 0.04 0.02 0.00 0.03 0.03 .02 ¢.00 0.00 0.00
i 0.01 Q.00 002 0.0l G.00 0.04 0.02 0.07 0.01 0.01 .01 0.00 Q.00 0.00
{ 0.01 0.00 0,02 0.01 0.00 0.04 0.02 0.00 0.01 0.01 0.02 0.00 0.00 0.00
o 0.02 0.00 0.00 0.00 0.00 0.07 0.05 0.00 0.01 0.01 0.03 0.01 0.00 0.00
0.0} 0.00 0.00 0.00 0.00 0.07 0.05 0.00 0.02 0.01 0.04 0.03  0.00 0.00
Gy 0.03 000 0,00 0.00 0.00 0.07 0.05 0.00 0.00 0.00 0.02 0.00 0.00 0.00
G2 0.06 092 000 0.00 095 0.14 0.10 0.00 0.05 0.05 0.11 0.06 0.00 0.02
G21 0.00 0.00 000 0.00 0.00 0.07 0.05 0.00 0.00 0,00 0.00 0.0 0.00 0.00
G22 0.0 000 002 0.01 0.00 0.07 0,05 0.00 0.02 0.02 0.01 0.00 0.00 0.00
G23 6.02 000 001 0.0 0.00 0.07 0.05 0.00 0.01 0.01 0.02 0.00 0.00 0.00
G3 0.0%9 1.45 0.00 0.00 1.90 0.28 0.19 0.00 0.07 0.0< 0.15 .07  0.00 0.02
G4 0.10 1.56 0.00 0.00 2.85 042 0,29 0.00 0.07 0O.. 0.08 0.08 0.00 0.02
G5 0.03 000 000 0.00 1.43 021 0. 14 0.00 0.05 0.05 0.06 0.07 0.00 0.01
Go ¢.03 000 0.00 0.00 2,85 042 0.29 0.00 0.67 0.07 0.08 0.08 0.00 0.00
G8 0.02 0.00 000 0.00 0.00 0.07 0.05 0.00 0.04 0.04 0.05 0.00 0.00 0.00
G9 0.01 0.00 0.00 0.00 0.48 0.07 0.05 0.00 0.01 0.01 0.01 0.00 0.00 0.00
G9 0.02 000 001 000 0.71 0.11 0.07 0.00 0.01 0.01 0.01 0,00 0.00 0.00
M1l 0.01 0.00 0.03 0.02 0.00 0.07 0.05 0.11 0.06 0.06 0.03 0.00 0.00 0.01
M2 0.01 0.00 007 0.02 0.00 0.07 0.05 0.18 0.01 0.01 0.03 0.00 0.00 0.00
M3 0.00 0.00 005 0.02 0.00 0.07 0.05 0.31 0.01 0.01 0.02 0.00 0.00 0.00
M5 0.01 0,00 0.05 002 0.00 0.07 0.05 0.19 0.01 0.01 0.0l 0.00 0.00 0.00
M6 0.02 000 0.04 0.01 0.00 0.07 0.05 0.18 0.02 0.02 0.02 0.00 0.00 0.00
M7 0.00 0.00 0.02 0.01 0.00 0.04 0O 0.07 0.01 0.01 0.01 0.00  0.00 0.00
ME 0.02 000 007 0.04 §.00 007 0. __ 0.00 0.06 0.006 0.03 06.00 0.00 0.01
M9 0.01 0.00 0.04 0.02 0.00 0.04 0.02 0.06 0.04 003 0.04 0.00 0.00 0.01
Sl 0.1 1.54 0.01 .0t 1.43 021 Q.14 0.00 0.23 0.21 0.08 0.04 0.00 0.05
Sto oM 000 002 000 0.00 0.07 0.05 0.00 0.04 0.04 0.02 0.00 0.00 0.00
S4 0 + 062 0.03 002 0.60 0.10 0.06 ~ 00 0.06 0.06 0.04 0.00 0.00 0.01
55 0.01 000 0.04 0.0} 0.00 007 0.05 .22 0.04 0.04 0.02 0.00 0.00 0.01
56 .01 0.00 0.04 002 ¢.00 007 0.05 0.16 0.03 0.03 0.02 0.00 0.00 0.01
57 0.09 1.43 0.00 0.00 0.7t 0.it  0.07 0.00 0.10 0.09 0.06 0.04  0.00 0.02
58 0.03 000 002 0~ 0.00 0.07 "= 0.00 0.04 0.03 0.02 0.00 0.00 0.00
59 0.01 000 004 0O._. 0.00 0.07 ..L. 0.00 0.02 0.02 0.01 0.00 0.00 0.00
Wi 0.2¢ 3.12 0.01 0.00 2.85 0.42 0.29 0.00 0.45 042 0.12 0.26 0.39 0.00
w2 0.07 1.09 0.20 0.15 2.85 0.42 0.29 0.en 0.34 0.31 0.12 0.17  0.26 0.08
w4 0.08 1.19 0.09 0.05 0.71 011 0.07 0.C. 0.23 0.2 0.19 0.09 0.13 0.08




Table 29. Maximum Encounter Rates Feasible for Hunting and Driving Game
in Great Basin Habitats tfollowing Simms 1987)

Game Hunting Technique Unit of Encounter Encounter Rate (kg/hr}
rabbithare drive population 2.85
antelope encounter individual 0.2

deer encounler individual 0.2

sheep encounler indrvidual 0.15
rabbii/hare encounter individua! 0.42

ground squirre} encounter individuai 0.45
waterfow] encounter individual 0.26

Modeling Seasonal Foraging Opportunities for Men and Women
Based on 1e Railroad Valley | bitat Landscape

Using equations 1 and 2, and estimates of caloric return and encounter rates for each resource, an
optimal overall foraging return rate (E/T)} was calculated for each habitat, by season and gender. Table
30 presents the resulting overall returns rates for women and ranks them in sequence from highest to
lowest. Table 31 lists men’s projected foraging returns, similarly arranged by habitat.

Tahte 3). Women's Overall Foraging Returns (kcal/hr) and Ranks by Habilat and Season

Spring Spring Summer Summer Autumn Autumn Winter  Winter
Habiat Recturn Rank Return Rank Return® Rank* Return Rank
pen 460 492 30 1146 7.5 6 35.5
] 140 z 652 24 1101 14 24 32
W4 7 3 691 17 ARO (858) 38 (28) 142 37
G3 2 4 439 1 2 (1846) 13 (5) 115 11
W] 150 5.5 5429 1 143 (2561) 25 (2.5) 149 33
W2 1&n 5.5 487 31 745 (2561) 24 (2.5) 148 34
G2 7 4; 38 1095 16 1088 13
G4 144 8 436 37 1131 (2561) 12 (2.5) 1129 ‘
Gl10 129 9 704 8 1144 9.5 1 3 8
Gl2 127 10.5 659 21 1165 1.5 1165 2
51 127 10.5 448 32.5 712 (1432) 31 G 141 38
Gll 126 12.5 667 19 1166 1.5 1166 !
G23 126 12.5 662 20 1157 5 I156 4
G117 125 14.5 642 26 46 7.5 1145 6
S8 125 14.5 676 17.5 705 34 546 25
Gl15 124 16 714 4 1138 11 1137 9
Gle 122 17 656 22.5 1156 6 1155 5
Gl8 121 18 656 22.5 1164 3 63 3
Gl4 119 19.5 685 i4 1144 9.5 1144 7
§7 119 19.5 447 34 729 (933) 27 (25) 472 28
G9 116 21.5 733 2 775 2227 772 18
S5 116 21.5 711 6.5 748 23 734 19
G13 112 23 630 27 954 19 952 15
M35 111 24.5 698 10 721 28 503 27
54 111 24.5 713 5 691 (892) 36 (26) 546 24
S6 109 26 701 9 740 26 668 20
G5 103 27.5 448 32.5 1097 (1421) 15 (7) 1094 12
510 103 27.5 678 16 999 18 996 14
G8 94 29 623 28 707 i3 603 23
59 93 i0 719 3 716 29 537 26
M9 88 31 G 6.5 1163 4 356 29
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Table 30—Continued.

Spring Spring Summer  Summer Autumn Autumn Winter  Winter
Habitat Return Rank Return Rank Return® Rank* Returm Rank
Gé 82 32 445 is 926 (2561) 21 (2.9 913 17
G21 72 33 536 29 683 37 654 2]
MIl1 37 34.5 680 15 718 30 311 30
M8 37 345 644 25 708 32 146 35.5
M6 24 36 694 11 1084 17 631 22
G22 11 37 688 13 946 20 945 16
M7 10 38 676 17.5 702 35 244 31
Al 0 39 0 39 0 39 0 39

® return rates and rankings for rabhit drives in parenthesis

Table 31. Men’s Overall Foraging Returns (kcal/hr) and Ranks by Habitat and Season

ring Spring Summer Summer Autumn  Autwmn  Winter  Winter

Habitat Keturn  Ra Return Rank Return Rank Return  Rank
W2 1828 1 1299 1 3376 i 1206 1
Wl 1796 2 1038 2 3246 2 968 3
w4 1098 3 597 8 1330 9 457 8
G4 1068 4 911 4 3159 3 843 4
S1 1005 5 608 7 1856 6 512 7
GY 995 6 976 3 1520 8 978 2
G6 975 7 g19 5 3099 4 764 5
G3 880 8 729 6 2300 5 603 6
G3 603 9 463 10 1770 7 411 9
S7 576 10 369 17 1058 15 301 11
G2 561 11 431 12 1322 10 322 10
S5 509 12 429 13 439 18 200 14
M3 469 13 532 9 1167 12 126 29.5
S6 459 14 372 16 387 20 212 13
S4 436 15 298 20 899 16 275 12
Ml1 388 16 348 18 330 21 126 29.5
M6 368 17 410 15 1107 14 126 29.5
M2 362 18 447 11 1133 13 126 29.5
M5 347 19 421 14 406 19 126 29.5
S10 297 20 208 22 212 24 189 17
M¥ 289 21 22 19 288 22 126 29.5
G8 284 22 198 25.5 196 27 153 25
S8 283 23 198 25.5 210 25 190 16
G17 255 24 199 23.5 222 23 52 22.5
S9 249 25 196 27 209 26 199 15
M9 245 26 262 21 1169 11 63 37.5
Gl6 219 27 183 28 194 28 154 24
G23 208 28 168 30 166 30.5 170 19.5
Gl4 207 29 168 31 166 30.5 108 35
G10 206 30 163 33 160 33 174 18
G22 204 31 147 34 147 34 170 19.5
Gl2 200 32 167 32 165 32 163 21
Gl3 183 33 120 37 117 37 99 36
Gl18 182 34 182 29 180 29 162 22.5
M7 167 35 199 23.5 535 17 63 37.5
Gl 57 36 124 36 123 36 122 34
Gl15 155 37 98 38 96 kL 126 29.5
G21 126 38 126 35 126 35 126 29.5
Al 0 39 0 39 0 19 0 39
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environment of Railroad Valley has varied significantly over 1e last 2,000 years. It stands to reason
that the habitat landscave best describes the resource distribution of the more recen' ast, but is a
progressively s sati ictory description of more remote times. 1t f ows, then, thar the receding
simulation of ethnohistoric foraging behavior may not accurately reflect the foraging traae-offs facer

by ancient hunter-gatherersand, consequently, might lead to erroneous redictions about archaeologic
¢ » distributions.

However, since modern climate, soil, topography, anc  ydrology determine the productivity,
structure, and function of the habitat landscape, that landscape may serve as a valid baseline for
estimating ancient resource distributions and modeling ancient foraging behavior. Thus, the goal of this
section is to use e habitat model to assess how paleoenvironmental variability may have altered
resource distributions and affected prehistoric foraging behavior in Railroad Valley.

Paleoenvironmental Scenarios for Railroad Valley

Habitat models such as this onc offer a unique tool for modeling the effects of paleoenvironmental
variability on resource distributions because they derive from range site descriptions (USDA Soil
Conservation Service 1991, 1993). Range sites provide estimates of tota iotic productivity in
kilograms per hectare during normal, favorable, and unfavorable years. The literature on range
productivity demonstrates that range productivity correlates strongly with annual precipitation
(Blaisdell 1958; Hutchings and Stewart 1953; Sneva and Hyder 1962). Because of this correlation, range
site productivity during unfavorable years can serve as an estimate of normal habitat productivity
during xeric extremes of the prehistoric past. Similarly, favorable year productivity estimates normal
habitat productivity during mesic extremes of the past.

Too, range site descriptions provide information on intrusive and successional plant species, and
potential for wildfire, inundation, deflation, and downcutting. These data relate directly to modern
plant community responses to winter or summer dominant precipitation regime eatley 1974; Ackerman
et al. 1980), wetland form  on (Kaldec and Smith 1984; Hamilton and Auble 1992), and successional
dynamics (Young et al. 1976). Consequently, they rovide a guide for estimating changes in plant
community composition in the past.

Review of Chapter 5 suggests that extremes of known and inferred paleoclimatic variability in
Railroad Valley can be simplified to four scenarios based on whether annual precipitation was greater
or lesser than at present, on seasonal precipitation dominance, and on plant community composition:

® mesic, winter dominant precipitation climate of the Early Holocene,

® xeric, summer dominant precipitation climate of the Middle and Late Holocene,
® mesic, winter dominant precipitation climate of the Late Holocene, and

® mesic, summer dominant precipitation climate of the Late Holocene.

Characteristics of each scenario and steps used to model habitat landscapes are described below.

Mesic, Winter Dominant Pre »itation Climate o  1e Early Holoce:

We presume this scenario typical of the period between 10,500 and 8000 BP. This scenario is most
unlike that of the ethnographic present with many parameters of soil, hydrology, climate, and
vegetation utterly unlike those of the last century. Consequently, this model must be regarded as only a
rough approximation of feasible habitat productivily and composition.
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Figures 7 and 8§ illustrate the mean and standard deviation of women’s and men’s foraging returns of
40 Railroad Valley habitats during the mesic, winter dominant precipitation regime of the early Late
Holocene. Comparison with Figures 5 and 6 indicates that, although early Late Holocene hunter-
gatherers faced similar seasonal foraging return variability as ethnohistoric foragers, foraging returns
improve in all seasons. In particular, women'’s autumn returns improve because of the increased
productivity of pinyon woodlands and spring returns improve because of the addition of a lakeside
marsh foraging habitat. This suggests that the requirement to accumulate overwinter food stores was
less demanding and the need to harvest low ranked seeds less severe during mesic periods of the Late
Holocene than at the time of ethnohistoric observation.

This trend would have reversed during xeric intervals, whe )verall foraging returns declined,
marshes dried, and pinyon groves thinned out. The need to accumulate large quantities of food to
survive winter would have been even greater than that of ethnohistoric hunter-gatherers. Yet, these
are the circumstances that would foster greatest productivity ¢ wnnual forbs and grasses. This suggests
that aboriginal cultiva n of wild seed | ts would! re begun and intensified during periods of xeric,
summer dominant precipitation of e Late Holocene.

Conclusion

This chapter ranked the foraging utility of habitats using diet breadth and patch choice models;
consideration of resource seasonality and sexuz livi n of labor served to increase the realism and
accuracy of the evaluation as a simulation of hunter-g erer foraging behavior. Predictions of the
ranking were compared with ethnohistoric  sc¢ " tions of Railroad Valley hunter-gatherers to yiel
insigl nto the role of central place foraging, fooa storage, and plant cultivation in subsistence-
settlement systems. This provides a framework of hunter-gatherer ecology in Railroad Valley that
serves to predict the archaeological record of habitats in the next chapter.
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Table 35. Gender and Combined Scoring for Each Railroad Valley Habitat in Each Season

Habitat Season Mcn's Rank  Women's Rank  Men's Score  Women's Score  Combined Score

Al Fa 39 39 4 4 7
Al Sp 39 39 4 4 7
Al Su 39 39 4 4 7
Al Wi 39 39 4 4 7
G10 Fa 33 9.5 4 1 6
Glo Sp 30 9 3 1 2
Glo Su 33 8 4 1 6
G10 Wi 21 8 3 1 2
Gl Fa 36 1 4 i 6
Gl1 Sp 36 12.5 4 2 6
Gl1 Su 36 19 4 2 6
Gl! Wi 33 1 4 1 6
G12 Fa 32 2 4 ] 6
GI12 Sp 32 10.5 4 2 6
G12 Su 32 21 4 3 6
G12 Wi 22 2 3 1 2
G13 Fa 37 19 4 2 6
Gl13 Sp 33 23 4 3 6
Gl13 Su 37 27 4 3 6
G13 Wi 34 15 4 "2 6
Gls Fa 31 9.5 3 1 2
Gla Sp 29 19.5 3 2 2
G4 Su 30.5 14 3 2 2
Gl4 Wi 36 7 4 1 6
Glis Fa 38 11 4 2 6
Gis Sp 37 16 4 2 6
G15 Su 38 4 4 1 6
Gls Wi 35 9 4 1 6
Gl16 Fa 28 6 3 1 2
Gl6 Sp 27 17 3 2 2
Gl6 Su 28 22.5 3 3 4
G16 Wi 23 5 3 1 2
G17 Fa 23 7.5 3 1 2
G17 Sp 24 14.5 3 2 2
G17 Su 23.5 26 3 3 4
Gl17 Wi 18.5 6 2 1 1
G18 Fa 29 3 3 1 2
G18 Sp 34 18 4 2 6
G18 Su 29 22.5 3 3 4
G18 Wi 18.5 3 2 1 1
G2 Fa 15 16 2 2 2
G2 Sp 12 7 2 1 1
G2 Su 12 38 2 4 5
G2 Wi 10 13 2 2 2
G21 Fa 3s 30 4 3 6
G21 Sp 38 33 4 4 7
G21 Su 35 29 4 3 6
G21i wi 29 20 3 2 2
G22 Fa 34 20 4 2 6
G22 Sp 31 37 3 4 5
G22 Su 34 13 4 2 6
G22 Wi 25 5 3 2 2
G23 Fa 30 5 3 1 2
G23 Sp 28 12.5 3 2 2
G23 Su 30.5 20 3 2 2
G23 Wi 20 4 2 1 1
G3 Fa 10 13 1 1 1
G3 Sp 8 4 1 1 1
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Table 35—Continued.

Habitat Season Men's Rank Women's Rank Men's Score  Women's Score  Combined Score

G3 Su 6 36 ] 4 5
G3 Wi 6 11 1 2 2
G4 Fa 8 12 | ] 1
G4 Sp 4 8 ] ] ]
G4 Su 4 37 ] 4 5
G4 Wi 4 10 ] 2 2
G5 Fa 14 15 ] ] 1
G5 Sp 10 27 2 3 3
G5 Su 10 32.5 2 3 3
G5 Wi 9 12 ] 2 2
G6 a 9 21 1 2 2
G6 Sp 7 32 ] 4 5
G6 Su 5 35 ] 4 5
G6 Wi 5 17 ] 2 2
G8 Fa 27 25 3 3 4
G8 Sp 22 29 3 3 4
G8 Su 25.5 28 3 3 4
G8 Wi 24 19 3 2 2
G9 Fa 7 22 1 3 3
G9 Sp 6 21.5 1 3 3
G9 Su 3 2 ] ] 1
G9 Wi 2 18 ] 2 2
M1l a 20 35 2 4 5
M1l Sp 17 35.5 2 4 5
M1l Su 18 15 2 2 2
M1l Wi 29 24 3 3 4
M2 Fa 5 14 ] 2 2
M2 Sp 13 2 2 ] 1
M2 Su 11 24 2 3 3
M2 Wi 29 26 3 3 4
M3 Fa 4 7.5 ] 1 ]
M3 Sp 9 1 ] ] ]
M3 Su 9 30 ] 3 3
M3 Wi 29 33 3 4 5
M5 Fa 17 32 2 4 5
M5 Sp 19 24.5 2 3 3
M5 Su 14 10 2 2 2
M5 Wi 29 22 3 3 4
Mé Fa 6 17 1 2 2
Mé Sp 18 36 2 4 5
Mé Su 15 11 2 2 2
M6 Wi 29 21 3 3 4
M7 Fa 13 34 2 4 5
M7 Sp 35 38 4 4 7
M7 Su 23.5 17.5 3 2 2
M7 Wi 7.5 25 4 3 6
M8 Fa 22 37.5 3 4 5

18 Sp 21 35.5 3 4 5
M8 Su 19 25 2 3 3
18 Wi 29 33 3 4 5
19 a 3 4 ] ] ]
M9 Sp 26 31 3 3 4
M9 Su 21 6.5 3 ] 2
M9 Wi 37.5 i3 4 4 7
S1 Fa 12 36 ] 3 3
S1 Sp 5 10.5 ] 2 2
S1 Su 7 2.5 ] 3 3
Sl Wi 7 36 ] 4 5
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ble 35—Continued,

Habitat Season  Men's Rank  Women's Rank Men’s Score Women's Score  Combined Score

S10 Fa 24 18

3 2 2
slo Sp 20 28 2 3 3
si0 Su 22 16 3 2 2
510 Wi 17 14 2 2 2
54 Fa 21 27 3 3 4
54 Sp 16 24.5 2 3 3
54 Su 20 5 2 1 1
S4 Wi 12 31 2 3 3
55 Fa 16 23 2 3 3
S5 Sp 14 21.5 2 3 3
S5 Su 13 6.5 2 1 1
S5 Wi i4 29 2 3 3
56 Fa 18 24 2 3 3
56 Sp 15 26 2 3 3
S6 Su 16 9 2 2 2
S6 Wi 13 27 2 3 3
57 Fa 19 26 2 3 3
57 Sp 1 19.5 2 2 2
57 Su 17 34 2 4 5
s7 Wi 11 23 2 3 3
S8 Fa 25 28 3 3 4
S8 Sp 23 14.5 3 2 2
58 Su 25.5 17.5 3 2 2
58 Wi 16 28 2 3 3
59 Fa 26 29 3 3 4
59 Sp 25 30 3 3 4
59 Su 27 3 3 ! 2
59 Wi 15 30 2 3 3
Wi Fa 2 31 ] 2 2
Wi Sp 2 5.5 1 I 1
w1 Su 2 1 1 1 1
w1 Wi 3 37.5 1 4 5
w2 Fa i 33 | 3 3
w2 Sp I 5.5 ] 1 1
w2 Su 1 31 I 3 3
w2 wi ! 37.5 I 4 5
w4 Fa 11 37.5 2 5
w4 Sp 3 3 ! 1 1
w4 Su 8 1 2 2
W4 Wi 8 35 1 4 5

The seven combined gender score categories are characterized thus:

1- best for men and women

2- best for women, good for men
3- best for men, good for women
4goc ormen: 1women

5 good for men, bad for women
& good for women, bad for men
7- bad for men and women

Note that these scores are consisten! wpectations abc  he effec  of sexui livision of labor
and centt »>lace raging on archaeoloy e forr ion processes.  bitats scoring 1 thrc  3h 4
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Table 37. Railroad V ey Habitat Types anc  efining Cross-Stratification Variables

Final Score  Habitat Water <3km Toolstone Source Water> 10 km Slope > 18%

Al X

Al

G10 X

Gl10

Gl10 X
Gl1 X X

Gl11 X

Gl11

Gl11 X
Gi2 X X

G15 X

Gl15

Gl5 X
Gl6
Gl6
Gl6
G17
G17
Gl17
Gl17 X
Gl8
Gl18

e XX
b
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Table 37—Continued.

Final Score  Habitat  Water <3km Toolstone Source Water> 10 km Slopc > 18%

G9 X

M11 X

M11

M11 X
M2 X

M2

M3 X

M3

Ms5 X

Ms5

> ¥

7]
KX X

B W = O NAEANACNBEEWNAEWNALWULURRE AWWN YOO ML LNBEOANALIOUNEN —WNA VLS
w w
o —_
>

£

N
XX XX

*
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e 42. Revised Key Classification of Lthe Railroad Valley Site Sample

4 iblage
Division 1 Divisinn 2 Division 3 Division 4 Division § Division 6 Divi 7 Gmups
Feawres Present (n=98)
Bifaces Absent (n=64) Group 1
Bifaces Present (n=34) Group 2
Features Absent (n= 874}
Debitage Present (n=794)
Bifaces Absent (n=554)
Ground Stane Present (n=11) Group 3
Ground Stone Absent (n=6d3}
Paints Absent (n=581)
Flake Tools Present {n=44} Group 4a
Flake Tools Ahsert (n=336)
Leramics Presem '} Group 4b
Ceramics Absent {p=534)}  Group 4c
Mornts Present {(n=62)
Ceramics~ =nt{n=1} Group S5a
Ceramics Absent (n=61) Group 5b
Bifaces Present (n=140)
Ground Stone Present (n=10) Group fa
Ground Stene Absent (n=13()
Ceramics Present {n=7) Group 6b
Ceramics Absent {n=123) Group 6¢c
Debitage Absent {n=80)
Flk Tls Present {n=1%9)
Grount  3ne P (n=8) Group 7a
Ground Stone Absent {n=I1) Group 7b
Fk TIs Absent (n=61)
Points Present (n=26)
Ground Stone Present {n=5) Group Ba
Ground Stone Absent (n=21)} Group 8b
Points Absent (n=35)
Ground Stone Pr = 1 (n=11]) Group %a
Ground Stone Absent (n=15)
Ceramics Present (n=14) Group 9h

Ceramice Aheanr in=1])

Group 9¢




Projectile Flake
Site Group Ceramics  Points Bifaces Cores Tools
Group 1 67 12 0 3 6
Group 2 273 68 200 22 24
Group 3 0 3 0 2 4
Group 4a 0 0 0 2 50
Group 4b 50 0 0 2 0
Group 4c 0 o 0 21 0
Group 5a 6 1 0 4 0
Group 5b n 58 G 0 3
Group 6a 9 30 5 7
Group 6b ‘o 5 29 5 3
Group 6¢ 0 67 240 7 44
Group 7a 0 14 24 2 13
Group 7b 0 29 14 1 27
Group Ba 0 1 0 0 0
Group 8b 0 19 11 0 0
Group 9a 0 0 1 0 0
Group 9b 3 0 1 1 0
Group 9¢ 0 0 8 3 0
Table 44.

Assemblage Projectile

Group Ceramics Points aces Cores Tools
Group 1 8.67 -1.43 -7.28 088 -1.63
Group 2 11.49 -5.69 -1.42 -1.99  -745
Group 3 -3.10 -0.64 -3.47 0.78 0.87
Group 4a -4.38 -8 -4.91 -0.21 20098
Group 4b 11.81 -3.15 4.86 0.18  -2.42
Group 4c 316 -2.29 353 1847  -176
Group 5a 2.18 -0.59 2.20 522 -1.10
Group 5b -4.72 17.48 528 170 -1.32
Group 6a -4.79 -0.64 234 117 0.04
Group 6b 9.25 -3.36 -1.08 6 -264
Group 6¢ -13.40 1.44 1690  -zo5 1.41
Group 7a 5.44 0.49 -0.07 -0.83 1.97
Group 7b -522 575 -2.200 -1.29 1.87
Group 8a -1.32 027 -1.48 -048 -0.74
Group 8b -3.27 7.29 076 -1.18 -1.83
Group 9a -1.78 -1.29 -1.26 -064 -0.99
Group 9b -0.11 -2.45 -3.39 0.34 1.89
Group 9¢ -2.05 -1.49 275 3152 1.15

Tabte 43. Frequency of Antifact Types by Revised Monothetic Site Grovw for the Sample of 400 Railroad Valley Sites

with Quantified Assemblage Des

Fabrication

Tools

Features

Site Type

CoODooCoODooO0OOO0OOoOoO0D

tions
General  Groundstone
Ulility Tools Tools
5 17
2] 89
1 17
1 [¢]
0 [¢]
6 0
0 0
0 [¢]
4 14
0 0
5 0
10 17
2 4]
O 4
0 4]
1 1
22 0
0 0

Residential Base
Residential Base
Women's Subsistence
Men's Subsistence
Women's Subsistence
L.ithic Reduction
Women's Subsistence
Men’s Subsistence
Women's Subsistence
Women's Subsistence
Men's Subsistence
Women's Subsistence
Men's Subsistence
Women's Subsistence
Men's Subsistence
Women's Subsistence
Women's Subsistence
Men's Subsistence

Adjusted Residuals of Anifact Types by Revised Monothetic Site Groups

Flake Fabrication

Teools

General
Utility Tools

Groundstane

Teols

Features

Site Type
Residenti.  lase
Residentian Sase
Women's Subsistence
Men's Subsistence
Women's Subsistence
Lithic Reduction
Women's Subsistence
Men’s Subsistence
Women's Subsistence
Women's Subsistence
Men’s Subsistence
Women's Subsistence
Men's Subsistence
Women's Subsistence
Men’s Subsistence
Women's Sobsistence
Women's Subsistence
Men's Subsistence

Table 45. Frequency of Artifact Types by Site Type for the Sample of 400 Railroad Valley Siles

with Quantificd Assemblage Descriplions

Site Type Lithic Reduction Men’s Subsistence Residential Sites Women’s Subsistence
Ceramics 0 0 340 135
Projectile Points 0 173 80 33
Bifaces 0 273 200 B5

Cores 21 13 25 Z

Flake Tools 0] 4 30 27
Fabrication ols 1 13 1 0
General Utility Tools 6 8 26 38
Groundstone Tools 0 0 106 59
Features 0 0 49 0













Table 48. Site Type Frequencies by Archacological Complexity Score

Archaeoclogical Complexity Score 1 2 3 4 5 6 7 Total
Lithic Reduction Sites 13¢ 119 63 116 51 36 16 534
Men's Subsistence Sites B3 50 4o 47 27 16 2 2 273
Residential Sites 54 24 15 4 | 0 0 98
Unclassifiable Sites 108 75 71 47 17 23 9 350
Women's Subsistence Siles 22 21 12 7 2 4 0 68
Total 406 289 207 221 98 7% 21 2 1323

* 2 sites occur in no data areas

Table 49. Adjusted Residuals for Site Type Frequencies
by Archaeclogical Complexity Score

Archaeoclogical Complexity Score 1 2 3 4 5 6 T7&8
Lithic Reduction Sites -3.61 0.35 -3.39 433 252 099 0.31
Men’s Subsistence Sites 012 -1.64 063 0206 1.78 -0.09 -0.39
Residential Sites 5.54 0.67 -0. -3.51 2,52 -2.60 -1.37
Unclassifiable Sites 0.09 -0.23 288 . 39 .26 0.56 1.39
Women’'s Subsistence Sites 0.31 1.87 0.47 -1.46 -1.45 -0.03 -)1.13

This distribution does not consider the density of sites and isolates within inventorie areas of
archaeological complexity groups. To examine density, the set of 750 prehistoric sites an  isolates
associated with clearly defined inventory areas was used to calculate sites per hectare of inventory
area. Figure 11 presents the disappointing results. Althoug 5pearman’s rank correlation coefficient
reveals that density and complexity score are significantly correlated (r=-0.81, p< 0.05), two
anomalies in the pattern reverse the expected trend. Complexity score 1 habitat types have lower
densities | 39 sites and isolates per hectare) than either score 2 (.061 sites and isi ites per hectare) or
score 3 (.044 sites and isolates per hectare) habitat types. Too, score 6 (.031 sites and isolates per
hectare} and 7 (.017 sites and isolates per hectare) habitat types contain hij 2r site densities than
score 5 (- 2 sites and isolates per hectare) habitat types.

Since the trend of site density by inventory area statistically conforms to expectations, the
particular deviations of score 1 and 5 habitat types would be acceptable if the deviations result from
expected variability. For example, we recognized from the outset that toolstone availability would
distort the archaeological record of habitats. We struggled to predict the distribution of toolstones and
adjust model expectations accordingly. However, unanticipated toolstone source areas within the
Railroad Valley sample w¢ d distort testing results.

Anomalies in the association of lithic | luction sites with archaeological comple y score in Table
49 suggest that the model does not accurately track lithic toolstone source. Table 50 lists Spearman’s
rank correlation coefficients of the density of sites with features, ceramics, ground stone, projectile
points, bifaces, utilized flakes, and cores. If the model accurately assessed the utility of Railroad
Valley habitats for habitation, foraging, and toolstone procurement, there should be sigt cant
correlations in all categories. There are strong and sign :ant correlations between site densities and
archaeological complexity score in every category except sites with cores. 1is suggests that undetecte
toolstone sources in the Railroad Valley sample are ely causes of predictive failures of the model.
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Table 54. Site Densities for Pinyon-Junjper Habitats

Habitat

Final Complexity Score
Percent Inventory
Density Sites Per Hectare

M9 M2 Mé
2 2 3
076 0.86 1.07
0.87 0.28 0.46
Average Density for Complexily Score 0.06 0.06 0.04

3
0.87
0
0.04

4

1.19
0.33
0.03

0.25
0
0.03

Habitat C . (including all G18 sites reclassified as G16 because of dunes) also consisten 7 exhibits
much higher s densities than other habitat types in the same archaeological complexity score
(Table 55). The model offers no explanation why it underestimates the archaeological complexity of
Habitat G16, but we suspect that the error results because sites are more likely preserved in dunes. One
point was subtracted from the raw archaeological complexity score of Habitat G16, resulting in
recalculation of the final archaeological complexity scores of habitat types bearing 112 lithic reduction
sites, 52 men’s subsistence sites, 24 residential sites, 85 unclassifiable sites, and 24 women's subsistence
sites.

Table 55. Site Densities for G16 Habitat Types
by Archacological Complexity Score

Final Complexity Score 2 3 4

9.42 4.36

Percenl Inventory 14.56

Density Sites per Hectare 0.19 '3 014
Average Density for Complexity Score 0.06 004 0.03
Finally, we note that Habitats G18 (areas reclassified as | bitat{ e uded), G6, S5, and W4

lack sites in score 1 ha  t types, but have appropriate site densities  score 2 habitat types (Table
56). Variz e sampling may be distorting results, b1 we note that in each case, the habitat types with
complexity score 1 are both on landforms containing toolstone and within 3 km of a perennial water
source, subtracting 2 points from their raw complexity score. We suspect that this overestimates their
archaeological complexity and we adjust the ng so that these particular h  itat types never score
less than 2. This adjustment removes 118 hect >f habitat types bearing no previously recorded sites
from archaeological complexity score 1.

bic 56. Inventory Coverage and Site Densities for Habitats G5, G6, G18, and W4

Final Archacological Complexity Score 1 2 1 2 1 2 1 2

Habitat Gl8 Glg G6 Go6 55 85 w4 W4
Percent Inventoried 0.96 17.21 33.02 3565 1866 0.17 9590 0.25
Site Density 0.00 0.16 0.00 0.27 000 O. 0.00 0.05

14



Refined est

After making the specified adjustments to the model, we recalculate the density of sites and
isolates by predicted archaeological complexity score and refined model predictions. Tests concern four

categories of data: total site and isolate density, functional site density, assemblage size, and site
significance.

Total £ :and Isolate Density

Figure 15 presents e density of all sites and isolates by predicted archaeologic complexity
score. Cor ison with Figure 11 indicates that although the stre  th of correlation between predicted
archaeoloeical complexity and density ir  roves from .81 to .86, nuwable reverses in the expected trend
remain . e data set Com ity score 2 habitat types have higher site and isolate densities (.047
sites and isolates e1 ectar an score 1 habitats (.044 sites and isolates per hectare); score 6 habitat
types (.031 sites and isolates hectare) have higher densities than either score 5 (.012 sites and
isolates per hectare) or score 4 (U27 sites and isolates per hectare) habitat types; and score7 habitat
types have more dense archaeological remains (.017 sites and isolates per hectare) than score 5.

005 -
1 210/ 4466 ha
239/5%6 ta rs=-0.86, p,0.05
112/2678 ha
|
004 |
57/1817 ha
£ o003 1 u
T 93/ 3434 ha
- [}
—
g
(=9
[ ]
2 002 <
& 14/805hg
25/2137 ha
[ ]
001 4
0/452 ha
0 } } + .‘ 1 t + -
0 1 2 3 4 5 6 7 8

Predicted Archacological Complexity Score

Figure 15. Refined Test - site and isolate density by archaeological sensitivity score.

nctional Site Density
The presence of undetected toolstone sources continues to cause unpredicted variability in site

densities. Table 57 lists Spearman’s rank cori  ation coefficients of e revised density of sites with
fe 1res, ceramics, ground stone, projectile points, bifaces, utilized flakes, and cores. 5t 1g and
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significant correlations cor 1ue to occur between site densities and archaeological complexity score in
every category except sites with cores. Although the strength of correlation betwee ites with cores
improves from that in the initi: test (.3), it remains insigni  ant at the .05 level.

Table 57. Refined Test - Spearman’s Correlation Coefficients for Densities of Siles
with Various Anifact Calegorics by Archaeological Complexity Score

rho p
Sites with Points -0.95 <.02
Sites with Ceramics -0.95 <02
Sites with Features -0.94 <.02
Sites with Ground Stone Tools -0.93 <.02
Sites with Bifaces -0.85 <.02
Sites with Flake Tools -0.83 <.02
Sites with Cores -0.44 >.2

Figure 16 presents the distribution of lithic reduction sites by archaeologic complexity score,
suggesting that lithic reduction sites account for much of the predictive failures. Lithic reduction sites
occur in higher densities in score 2 118 sites and isolates per hectare), 3 (.018 sites and isolates per
hectare), an 1 (.016 sites and isolates per hectare) habitat types than in score 1 habitat types (.016
sites and isolates per hectare), and in score 6 (.015 sites and isolates per hectare) and 7 (.010 sites and
isolates per hectare) habitat types than in score 5 habitat types (.007 sites and isolates per hectare).
Table 58  istrates t allocation of 17 lithic reduction sites from scores 2, 3, and 6 habitat types to
scores 1 and 5 habite 's would produce adit ib ion perfectly consistent with model predictions.
Therefore, the model tails to pre. :t 17 (5.3%) of 320 lithic reduction sites.

Table 58. Adjustments Required te Derive a Distribution of Lithic Reduction Consistent with Model Expectations

Aschacological Sensitivity Score 1 2 3 4 5 & 7 8 Total
Inventonic  fectares 53% 4466 2678 3434 2137 1817 805 452 21186
““amber of Lithic Reduction Sites 86 g1 48 55 14 28 8 0 320
adjustment 8 -5 -3 0 9 -9 Q 0 0
Adjusted Count of Lithic Reduction Sites 94 76 45 55 23 19 8 0 320

Adjusted Lithic Reduction Sites per Hectare 0.0174 0.0170 0.0168 00160 0.0108 00105 0.0098  0.0000

ie density of sites with unclassifiable function by archaeological complexity score is presented in
Figure 17. Unclassifiable sites also account for anomalous total site densities, occurring in higher
densities in score 3 (.0101 sites and isolates per hectare) than in score 1 habitat types (.01 sites and
isolates per hectare) or score 2 habitat types (.0096 sites and isolates per hectare), and in score 6 (.008
sites and isolates per hectare) and 7 (.007 sites and | lates per hectare) habitat types than in score 4
(.005 sites and isolates per hectare) or score 5 (.002 sites and isolates per hectare) habitat types.
Reallocation of 11 unclassifiable sites from scores 3, 6 and 7 habitat types to scores 1, 4, and 5 habitat
types would produce a perfect distribution (Table 59). Therefore, the model ils to predict 11 (6.6%) of
166 sites of unclassifiable function.
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Figure 16. Refined Test  thic reduction sites per hectare by complexity score.
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Figure 17. Refined Test - unclassifiable site  er hectare by complexity score.
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Table 59. Adjustments Required to Derive a Distribution of Un  ssifiable Sites Consistent with Model Expeclations

Archacological Sensitivity Score 1 2 3 4 5 6 7 8 Total
Inventoried Hectares 5396 4466 2678 3434 2137 1817 805 452 21186
Number of Unclassifiable Sites 54 43 27 18 4 14 6 0 166
Adjustment 2 0 -2 2 7 -6 -3 0 0
Adjusted Count of Unclassifiable Sites 56 43 25 20 11 8 3 0 166
Adjusted Unclassifiable Sites per Hectare 0.0104 0.0096 0.0093  0.0058 0.0051  0.0044 00037 0.0000

Figure 18 illustrates the density of men’s subsistence sites per hectare by archaeological complexity
score. Score 2 habitat types (.011 sites an isolates per hectare) have higher densities of men’s
subsistence sites than score 1 habitat types (.009 sites and isolates per hectare), and score 6 habitat type
(.006 sites and isolates per hectare) have higher densities than score 4 (.004 sites and isolates per
hectare) or 5 (.003 sites and isolates per hectare) habitat types. Table 60 shows that reallocation of 11
men’s subsistence sites from scores 2, and 6 habitat types to scores 1 and 4, 5, and 7 habitat types would
produce a distribution perfectly consistent with model predictions. Therefore, the model fails to predict
11 (7.1%) of 154 cases.
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Figure 18. Refined Test - men's subsistence sites per hectare by complexity score.

Table 60. Adjustments Required to Derive a Distribution of Men's Subsistence Sites Consistent with Mode] Expectations
Archaeological Sensitivity Score 1 2 3 4 5 6 7 8 Total
Inventoried Hectares 5396 4466 2678 3434 2137 1817 805 452 21186
Number of Men's Subsistence Sites 5 49 23 14 6 11 0 0 154
Adjustment 5 -5 0 2 2 -5 1 0 0
Adjusted Count of Men's Subsistence Sites 56 44 23 16 8 6 1 0 154

Adjusted Mcn's Subsistence Sites per Hectare 0.0104 0.0099 0.0086 00047 00037 00033 0.0012 0.0000




The distribution of women’s subsistence sites is shown in Figure 19. Score 3 (.0037 sites and isolates
per hectare) and 2 (.0034 sites and isolates per hectare) habitat types have higher densities of women'’s
subsistence sites than score 1 habitat types (.0028 sites and isolates per hectare). Score 6 habitat types
(.0022 sites and isolates per hectare) have higher densities than score 4 (.0009 sites and isolates per
hectare) or 5 (.0005 sites and isolates per hectare) habitat types. Shifting 7 sites (14.6%) from scores 2,
3, and 6 habitat types to scores 1, 4, and 5 habitat types produce a distribution that matches model
predictions (Table 61).
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Figure 19. Refined Test- women's subsistence sites per hectare by complexity score.
Table 61. Adjustments Required to Derive a Distribution of Women's Subsistence Sites
Consistent with Model Expectations
Archaeolopical Sensitivity Score | 2 3 4 5 6 7 8 Total
Inventoned Hectares 5396 4466 2678 3434 2137 1817 805 452 21186
Number of Women's Subsistence Sites 15 15 10 3 1 4 0 0 48
2 -2 -3 3 2 -2 0 0 0
Adjusicd Count of Women's Subsistence Sites 17 13 7 6 3 2 0 0 48
Adjusted Women's Subsistence Sites Per Hectare  0.0032 0.0029 0.0026 0.0017 00014 00011 00000 0.0000

Figure 20 presents the distribution of residential bases by archaeological cor lexity score.
Residential bases occur in densities consistent with model expectations, declining trom a maximum
density of .006 sites per hectare in score 1 habitat types to .001 sites per hectare in score 4 habitat types.
No residential bases occur in scores 5, 6, 7, or 8 habitat types.
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Figure 20. Refined Test - residential sites per hectare by complexity score.

Assemblage Size

Considering only the 400 sites with quantified assemblage data, Figure 21 shows the average count
of artifacts and features per site (excluding debitage) and the average number of artifact and feature
categories per site by archaeological score. Generally, the distribution fits mo  predictions, with

Zhest average assemblage size and diversity  score 1 habitat types and st 2st, least verse
assemblages in score 7 and 8 habitat types. Both average artifacts and features (rg = .802, p<.05), and
average artifact and feature categories (r; = .826, p<.05) are significantly associated with archaeo-
logical complexity score by Spearman’s rank correlation coefficient. However, score 4, 5, and 6 habitat
types have large, diverse assemblages compared to score 3 habitat types.

Table 62 presents median, mean, and standard deviation values for assemblages in each complexity
score. The distributions are highly skewed with a few sites with rge assemblages accounting for high
means relative to medians. The table indicates that exclusion of 11 large assemblage outliers from
complexity scores 4, 5, and 6 produces a distr ition consistent with model predictions. Therefore, the
model fails to predict assemblage sizes of 11 (2.8%) of 398 sites.

Table 62, Summary Statistics for Assemblage Size by Archacological Complexity Score

Archaeclogical Sensitivity Score 1 2 3 4 5 6 7 & Total
Number of Sites 133 108 69 32 a0 20 4 2 398
Total Anifacts and Fearures 920 547 140 188 77 43 4 2 192]
Median Artifacts and Features Count 2 1 1 1 1 1 1 1
Mean Anifacts and Features 6.92 5.05 2.03 588 257 215 i 1
Standard Deviation 15.06 10.44 2 10.83 296 1294 O 0

mber of Outlying Sites 5 4 2 11
Adjusted Mean 6.92 5.05 203 1.63 158 1.28 1 1

* 2 sites excluded because of lack of habital data
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Site Significance

The habitat model makes no direct predictions about | tional Register significance. However,
preceding tests have shown that residential bases (sites evincing features), and large, diverse
assemblages have strong and significant relationships with predicted archaeological complexity score.
Since these are criteria by which field archaeologists frequently assess site significance, it is
reasonable to expect that significant sites will correlate strongly with complexity score as well.

Figure 22 illustrates the density of sites evaluated as significant by site recorders, per hectare of
inventory area. Although there are minor reversals of the expected trend in complexity score 4 and 6
habitat types, there is a significant correlation between the density of sigr  cant sites and predicted
complexity score. Score 7 and 8 habitat types lack any significant sites whatsoever, whereas score 1,
followed by score 2, have the highest densities of significant sites per hectare.
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Figure 22. Refined Test- significant sites per hectare by complexity score.

Discussion

Preliminary comparisons of habitat model predictions with extant archaeological data indicated
that archaeological complexity score successfully anticipates site counts and site function, but failed to
predict site density. Empirical refinement of model predictions improved test results, but unanticipated
variability remains.

Much of this variability appears to result from undiscovered toolstone sources as indicated by the
low correlation of lithic reduction site density with archaeological complexity score. However,
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Figure 23 shows that complexity score 1 and 2 habitat types occupy a broad swath on the valley
floor, exclusive of the playa. Sites obviously occur in high densities within these zones, but cluster
noticeably along the margins of the valley, usually within three miles of the transition with
complexity score 3 and 4 habitat types. In contrast, the interior of complexity score 1 and 2 habitat
types on the valley floor are relatively barren of sites.

Comparison with Figure 24 suggests that this may be a sampling problem resulting from the small
amount of inventory of the valley bottom, particularly south of the Railroad Valley playa. At the
same time, clustering could reflect depositional processes, with sites in the interior of the valley buried
beyond the detection of surface inventories. However, a third possibility is that prehistoric hunter-
gatherers gained a central place foraging advantage by placing their base camps along the margins of
score 1 and 2 habitat types on the valley floor, thereby gaining economical access to higher altitude
pinyon-juniper woodlands (also classifie 1s complexity scores an by the model). Ascertaining
which explanation is correct requires additional inventory of the valley interior and pinyon-juniper
habitats. In particular, the likelihood of features in complexity scores 1 and 2, and the possibility that
significant sites are buried in the valley interior, call for monitoring. However, if the latter
explanation holds true and significant sites prove rare in the valley interior, it would be justifiable to
reclassify all score 1 and 2 habitat types on the valley floor, and more than 3 miles from the valley
margin as complexity score 3. Survey intervals within these habitats then could be modified
accordingly. Specific guidelines for these protocols are developed in Appendix A.

Using the Railroad Valley Habitat Model for Planning

The Railroad Valley habitat model provides managers with a unique tool for planning projects and
undertakings, and for identifying areas meriting special management consideration.

Proje: ’lanning

Table 69 lists average site densities, densities of eligible sites, assemblage size and diversity, and
recommended inventory intensity of habitat types in complexity scores 1, 2, 3 through 6, and 7 and 8.
Consultation of the table in conjunction with the GIS databases during project planning will allow
managers to choose the least dense or complex project location alternates and to anticipate inventory
and mitigation costs within the selected project location.

Table 69. Site Density, Significant Sitc Density, Assemblage Size, Assemblage Diversity,
and Recommended Inventory Intensity by Complexity Score

Archaeological Complexity Score 1 2 3 through 6 7 and 8
Total Sites/Isolates per 100 Hectares 4.43 4.70 2.85 1.16
Significant Sites per 100 Hectares 0.78 0.31 0.13 0.00
Assemblage Size

{Number of tools and features per site/isolate) 0-37 0-25 0-15 0-1
Assemblage Diversity

(Number of tool and feature categories per sitefisolate) 0-5 0-4 0-4 0-1
Recommended Survey Strategy/ Transect Interval Class 11I/30m  Class III/30m  Class 111/45m*  Class Il/na*

® Note Habitats Al and G13 excluded from inventory
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For these reasons, the Stormy-Abel RMP unit, as it is presently define is a poor choice for special
management of cultur: esources and should be withdrawn from special management status. Assigning
such a large area to special management with no empirical and theoretici ‘oundation must surely
creale a management burden and constraint on other land uses. Alternatively, Bureau of Land
Management must justify with additional inventory and site evaluations why the region warrants
special management. Specific recommendations for the Stormy-Abel Site Complex are provided in
Appendix A.

The foregoing indicates a pressing need for protocols for the definition of special management areas
for cultural resources (i.e., archaeological complexes or districts). We propose the following for the
Railroad Valley study area:

® Consider only areas which have sustained at least 25% inventory coverage. So doing will ensure
that only those areas with a demonstrably high concentration of significant sites will be given
special management consideration.

® Define boundaries in consideration of habitats and landforms that are predictably archaeo-
logically complex or which can be empirically shown to contradict model predictions. This will
ensure that boun ries will enclose only those uninventoried areas likely to contain additional
significant sites, while avoiding needless inclusion of low complexity areas.

® Use the Railroad Valley habitat model to develop a unifying research context and  sign for the
complex .

* Develop management plans based on the research design.

Evaluation of Areas of Critical Environmental Concern (ACEC)

e BLM is currently considering several areas within the Management Area for nomination as
ACECs, which will be designated in a forthcoming amendment to the Tonopah Resource Management
Plan (Baskerville, personal communication to C.D. Zeier 1998). The Final Tonopah RMP (USDI t M
1997) does not identify any specific location as being considered for ACEC nomination, but does identify
special land use restrictions for specific locations within the Management Area. These restrictions
include closure to mineral exploration, no surface occupancy, closure to non-energy leasables, and
proposal as new withdrawals. The Draft Tonopah RMP (USDI BLM 1994) does suggest some specific
areas as potential ACECs and Table 72 indicates that these are mostly the same areas identified in the
Final Tonopah RMP for land-use restrictions. Figure 26 illustrates the locations of these management
areas as compiled from the Draft Tonopah RMP (USDI BLM 1994) and the Final Tonopah RMP (USDI
BLM 1997). As can be seen in Table 72, there are 22 individual parcels with distinct land-use
restrictions. However, as illustrated in Figure 26, these parcels « ster into six discrete areas. In order
to illustrate how the model can be used to measure prehistoric cultural values in ACEC evaluation, we
assume that these six areas are potential ACECs.

Note that the areas include the Trap Spring - Gravel Bar Site Complex and the Stormy-Abel Site
Complex which are explicitly recognized in the Tonopah RMP for the cultural resources they contain,
and were evaluated as Special Management Areas in the preceding section. However, cultural resources
in the remaining four areas (Blue Eagle, Flowing Well, Lockes, and Warm Spring) are not identified for
special consideration in the Tonopah RMP.
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site numbers to the same site, inadvertent re-recordings of the same site, errors in significance
assessment, failure to avoid large and significant sites, and so on. We have noted, for example, cases
where line  surveys have recorded strings of isolates and small sites w.  in the boundaries 0. 1rge
sites recorded during irger blc  surveys.

To test the Railroad Valley habitat model, we developed a monothetic site t ology that
characterizes assemblage function based on the presence or absence o articular artifact or feature
categories. This typology has management utility in reducing the cost uf small inventories v ere large
sites extend beyond the APE. Within. s, sites sho 1 continue to be recorded to the same standards
that are required now (i.e.,, detailed «+ : mapping, drawings and photogra s of individual artifacts,
and counts of individu artifact and debitage types, etc.). However, outside APEs, we suggest that
noting presence or absence of artifact categories used in the monothetic typology and accurately plotting
of site boundaries should be sufficient to

* provide data for characterizi  site assemblages, evaluating site significance, and accurately
plotting site locations;

® ensure that all sites are classifiable in terms of the model;

® reduce management errors such as multiple recordings of the same site; and

® minimize inventory costs of small undertakings.

Therefore, implementing different inventory standards for area within and outside the APE will

ensure accurate delineation of site boundaries and description of assemblage composition, while
reducing the costs of inventorying small undertakings.
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Introduction

The northern portion of Railroad Valley, Nye County, Nevada, contains oil and natural gas
reserves. Cultural resources also are known to be abundant in the region. The Bureau of Land
Management (BLM) is responsible for managing both resources on public lands in the area.

To better meet its dual management obligations, BLM commissioned development of an archaeo-
logical sensitivity model for the northern portion of Railroad Valley. Prepared by Intermountain
Research and Gnomon, Inc., the model predicts the distribution and significance of prehistoric period
cultural resources. The model is based on an analysis of habitat types, site formation processes,
paleoenvironmental variability, habitability, and toolstone distribution, all seen within the context
of optimal foraging theory.

Development, testing, and empirical refinement of the model provides the BLM with a context that
satisfactorily anticipates the density and contents of 94% to 97% of previously recorded sites with
sufficient information to test model predictions. More importantly from a management context, sites
evaluated as significant by field archaeologists are highly correlated with archaeological complexity
score, suggesting that the model accurately tracks the distribution of prehistoric sites that are eligible
for inclusion in the National Register of Historic Places. Finally, the electronic datasets, which
accompany the model, provide an updated system for managing cultural resource information.

Developed with management goals in mind, the model and datasets offer the BLM a unique
ability to

e predict effects of an undertaking on significant prehistoric resources in advance of a resource
inver ry;

® modify inventory procedures based on the likelihood of locating significant prehistoric resources;
® evaluate resource significance based on region-specific, model-derived research goals;

* amend resource recording and reporting procedures based on model predictions, testing, and
refinement; and,

® devise prehistoric resource treatment procedures th  ire relevant to resources likely to be
encountered, and to the type and magnitude of impacts likely to occur.

Review of the model and implications derived from its construction allows the definition of such
management directions. The following plan addresses such directions.
Spatial Considerations
Management considerations identified in this plan will be implemented throughout the area that
was subject to modeling (see Figure 1). Hereinafter, this is referred to as the Management Area.
Identification of Management Zones
The Railroad Valley model identified eight complexity scores comprised of specific habitats

defined on the basis of biotic association, landform setting, an foraging utility. Every place within the
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Management Are: r which data were available has been assigned a complexity score. Fo: urposes of
this plan, the com :xity score areas have been consolidated into five Management Zones, as follow:

® Complexity score areas 1 and 2 are hereinafter designated Management Zones 1 and 2,
respectively.

® Complexity score areas 3 throu 6 are combined to form Manag 1ent Zone 3.
® Complexity score areas 7 and 8 are combined to form Management Zone 4.

* Habitat types Al and G13, regardless of which complexity score area they are located in
(scores 5 through 8), are combined to form Management Zone 5.

Figure A.1 depicts the distribution of Management Zones within the Management Area.

Identification of Special Management Units

e BLM may, at its discretion, designate cultural resource sensitive areas a< Special Management
Units. In general, physically large cultural resource properties, such as the Grav Bar, or clusters of
interrelated cultural resources, such as the Trap Spring Site Complex, are most often the subjects of
special management consideration. In either circumstance, the cultural resource roperty( usually is
far more extensive than any one potentially impacting activity that may occur within it; from a
management perspective, repeated, spatially confined impacts within the properties are more likely.
Special management consideration can ensure that any cultural resource treatment conducted in response
to impacting propos ; is undertaken in accordance with a plan relevant at the irger cultur resource
level.

Care must bet en when defining a Special Management Unit. Such a designation will not be
considered unless at least 25 percent of the prospective unit has been inventoried for cultural resources.
Defining the boundary of a Special Management Unit m  be accomplished on the basis of intensive
inventory, on habitat type boundaries, on expectations justified by the model, or ¢ some combination of
these. However derived, the boundary must be explicitly defined and described. In all events, the need
for special management consideration is conditioned by the significance of cultural resource properties:
that is, they must be eligible for nomination to the National Register of Historic Places.

When designating a Special Management Unit, BLM will prepare a treatment plan that includes: a
geographic definition of the Special Management Unit, any relevant spatial considerations (resource or
Unit stratification), a summary of past activities in the area and current understandings regarding the
resources present, a we  plan that addresses inventory and data recovery considerations, any
procedural considerations specific to the Unit, and any analytic or reporting considerations specific to
the Unit. Consultation with the Nevada State Historic Preservation Office must precede
implementation of the treatment plan.

Heretofore, BLM management has identified two areas as Special Management Units - the Trap
Spring - Gravel Bar ¢ : Complex (8480 acres) and the Stormy-Abel Site Complex (12,320 acres).
However, designation of these areas does not satisfy e criteria defined above. The model offers a
context in which these areas, and others, can be reviewed.

Boundaries for a Trap Spring Archaeological Complex, as defined in; pendix C, and boundaries
for the Grave ar site as indicated in Figure B.1 will replace those boundaries suggested in the Tonopah
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- Atregular intervals, the resource boundary will be documented in UTM meters (NAD 27) using a
global positioning system receiver; resulting data will be corrected to a nominal accuracy of
+10 m. Reports and site forms will record how the UTM coordinates were derived.

These actions will ensure accurate, but cost effective, delineation of site boundaries and
characterization of surface assemblages, as well as comprehensive site recording within areas of
potential effect.

Each inventory report will, as part of its conclusions, compare model-based expectations with what
was actually observed in the field. Particular attention will be given to unanticipated geographic
findings that suggest a need for the correction of a sensitivity classification, of unanticipated cultural
resource types, or of larger or more complex sites than anticipated. Such comparison is crucial to an
understanding of research contexts, the evaluation of National Register eligibility, and ongoing
evaluation of the model.

In accordance with BLM permit conditions (USDI BLM 1990b), an initial report will be submitted to
BLM by the consulting archaeologist within one calendar week of completing field activities. In
addition to items listed in the BLM standards, the initial report will contain a list of identified
resources and a map showing their locations.

The draft and fin: -eport submitted to BLM by the consulting archaeologist will be accompanied
by a form that provides summary inventory information, designed to facilitate entry of the project into
the Railroad Valley data base. Similarly, each IMACS form will be accompanied by a rm intended
to facilitate entry of the resource into the Railroa Valley database. Isolates will also be recorded on
the form, albeit without accompanying IMACS documentation. Sample forms are appended to this
management plan.

Management Plan Implementation

Implementation of this management plan will constitute an undertaking as that term is defined
within the context of the National | storic Preservation Act. Thus, BLM will need to consult with the
State Historic Preservation Office prior to implementing the plan’s provisions. This can be
accomplished through the preparation and execution of a Memorandum of Agreement between BLM and
the Nevada State Historic Preservation Office. The agreement will:

® acknowledge the Railroad Valley model as the regional context for prehistoric resources in the
Management Area;

® permit the variations in inventory, recording, and reporting stan rds identified in the
management plan; and,

® set the stage for the definition of Special Management Units.

As noted in the introduction, this management plan addresses only prehistoric period cultural
resources, and lacks a historic component. Based on past inventory results, historic period resources are
rare in Railroad Valley; only 58 historic components are recorded in the Railroad Valley database of
1358 sites. Most are clustered around springs and seeps and represent transportation and ranching
themes. If past observations are representative, areas most likely to contain historic period resources
are located in Management Zones 1 and 2, and will be inventoried at the Class III level. Consequently,
implementation of the a isted inventory standards will not result in failure to encounter historic
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Numerous minor corrections were made to the existing resource and project databases. While
availa  in the electronic version of the database, these corrections are not reflected in paper copies of
site forms or reports held by either .M or the Nevada State Museum. BLM w  make electronic copies
of the corrected data available to its Ba  Mounta. Distric T ce, the Tonop: el Dffice, and
the Nevada State Museum.

If needed to formalize a Memoran m of Agreement with SHPO, BLM will integrate a
con: eration of historic period resources into the model a1 management plan.



Sample Form 1

R4 .ROAD VALLE MANAC MENT AREA

CUL JRAL S50URCE] EIN JRY C «CT

COVER! ET

Date _ BLM Project Number

Management Zone Represented in Survey Area:

Zone # Area Inventoried
Zone ] Hectares
Zone 2 Hectares
Zone 3 Hectares
Zone 4 Hectares
Zone 5 ___ Hectares
Other ect &
TOT . Hectares

Physiographic Characteristics Note

Mark As Appropriate Characteristic Manager nt Zones

Sand Dunes
Cc ice Dunes
Spring/Seep (active)
Spring Mound
Traverntine Deposit
Playa Basin
Stream Channel
Ephemeral Drainage
Tool Stone Source

Temporally Diagnostic Artifacts:

Mark As Appropriate Artifact Type

Proji  le Points
Ceramics
Other

No. Sites Recorded

Associated
Sites/lsolates
wl e site number

Management Zones
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geomorphic components: Bar 1 and Bar 2 (offshore gravel bars with 1 to 2.5 m of relief) and the trough
between them. Overall, the stratigraphic sequence is as follows:

® Unit I (not seen on Bar 2): 10-30 cm thick, well sorted beds of fine sand to fine pebbles;

® Unit II: 20 cm thick, well sorted beds of medium sand (slightly cemented) to unconsolidated well
rounded pebble gravel;

* Unit III: to 1 m thick, poorly sorted sandy loam with 20% well rounded gravel; weathering
profile extends to one meter downward into Unit II;

® Unit IV: (present only between units I and III in trough ) 25 m thick, reverse graded from
greenish clay loam at bottom to reddish sandy loam at top.

Archaeological sites on the GBS include those recorded prior to 1979, ranging in complexity from
isolated artifacts to lithic scatters of various sizes and densities, as well as archaeological localities
discovered by the NAS project. e site number 26Ny1908 refers to a >f the isolated artifacts and
lithic scatters that appear to date to the Pre-Archaic of the Pleistocene-Holocene transition. Since
these are found the length and breadth of the GBS, 26Ny1908 is considered to include the entire spit
and immediately a _icent salt flats. Later (Archaic) sites and isolated artifacts apparently retain
their original site numbers.

This emphasis on Pre-Archaic materials greatly complicates management of cultural properties on
GBS. For example, several sites and localities are multicomponent; that is, some localities (cf.
Minnesotan) with Archaic artifacts also contain earlier materials. It is unclear in such cases whether
the Archaic components are also part of 26Ny1908. Moreover, while the draft report (Elston et al. 1979)
argues strongly (in retrospect, too strongly for the evidence in hand) for the presence of buried
archaeological remains in 26Ny1908 dating to the Pleistocene-Holocene transition, it is contradictory
about which data support this conclusion (see discussion below) and where these deposits lie, exactly.
The management response to this ambiguity has been to withdraw the entire GBS from development.

Goal of Treatment Plan

Since the late 1970s, scientists and land managers have focused on the portion of the GBS
archaeological record dating to the Pleistocene-Holocene transition, while ignoring components dating
to the Archaic perio As a result, sufficient information exists to develop a treatment plan for Pre-
Archaic components along the gravel bar, but scattered Archaic components lack enough prior
description to even estimate their distribution, much less develop a common research design. The
overall goal of the following treatment plan is to mitigate impacts from development on the Pre-
Archaic portion of the record throug data recovery, analysis, and publication of  dings. In so doing,
we expect that much of site 26Ny1908 wi e opened to potential development. The Treatment Plan
ensures that significant Archaic sites and localities that remain on the GBS will be properly recorded,
their boundaries will be sharply  fine and that each will be assigned an individual site number, if
needed. In this way, developers can either avoid Archaic sites or mitigate impacts of development
through standard means of testing, evaluation, data recovery, and publication.

Research Domains
Archaeological remains dating to the Pleistocene-Holocene Transition (ca. 12,000-10,000 BP) and

early Holocene (10,000-8,000 BP) frequently are found in valleys of the Great Basin (Elston 1982, 1986a,
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Table B.4. Adjusted Standardized Residuals for Time-Diagnostic Lithic Artifacts from Gravel Bar Sile
(based on Table B.2 in this report)

Locality
Flowing  Surface
Technology Wiirm Mindel  Tin Shed Minnesotan Well Sweep Other
GB Biface 0.31 0.09 -1.68 -0.81 5.12 -3.37 -0.98
GB Point/Crescent -0.34 -0.72 -0.62 -2.37 0.04 -0.15 5.28
Steep Scraper 3.94 -0.89 -1.11 -2.44 0.85 0.50 -1.60
Other Biface -1.64 -0.38 3.21 1.03 -3.46 2.73 -0.68
Archaic Point -2.08 1.98 -0.19 4.44 -3.28 0.79 -0.65
Significant values are indicated in boldface.
Treatment Plan

Management of the Gravel Bar Site (26Ny1908) suffers from insufficient information.

® There are too few data from which to accurately estimate surface artifact distribution and
density.

¢ The functional variability of archaeological localities over the GBS is poorly understood.

* The site is poorly dated, and little is known about the distribution of ancient artifacts within the
eolian cap, Stratum III.

¢ We do not know how much of a subsurface archaeological record is left at the Minnesotan
locality, Flowing Well, or elsewhere.

® There is little information from which to reconstruct the paleoenvironmental context of the site.

e Extant artifact cc 2ctions (cf. Elston et al. 1979) ¢ : only minimally described; little is known of
lithic technology and proc ement.

To acquire the information needed to properly interpret and manage the GBS, the following tasks
will be accomplished in two phases.

Phase I is designed to provide the basic contextual data needed for future management of the GBS,
and to test for the presence of significant buried archaeological remains (artifacts or features) there.
Buried archaeological remains wi be considered significant if they remain approximately where
originally deposited and are sufficiently abundant that good samples can be recovered through
excavation. Of particular significance will be in situ artifacts and features dating to the Pleistocene-
Holocene transition on the surface of Stratum II or minimally displaced upward into Stratum III.

If significant buried archaeological are present, impacts of future development will be mitigated by
Phase II data recovery. If Phase I fails to show the presence of significant buried archaeological
remains, Phase II will be unnecessary.
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Table C.1 lists the area, percentage inventory, and site density of each area ranked by
archacological complexity score within the management area defined by the Tonopah Resource
I nagement Plan (TRMP). Clearly, the model fails to predict archaeological complexity wi n the
area; although site density correlates with complexity score in four cases (2, 3, 4, and 5), score 1 areas
have lower site  nsity than do score 2, 3, and 4 areas. Table C.2 and Figure C.2 suggest why this is sa.
With exception of one hectare of complexity score 1 (Habitat W1 around Trap Spring), all complexity
score 1 habitat occurs on the far eastern and northern extremes of the TRMP area. These are areas of
Habitats G3 and G17 associated with Duckwater Creek more than 2 miles from Trap Spring; perhaps
archaeological remains in this area are more subject than « ewhere to burial by overbank floo
deposits. Whatever the reason, these partic ar parcels have low site density and clearly are
unrelated to Trap Spring.

Table C.1. Area, Percent Inventory, and Sites per Heclare in Areas Characterized by
Archacological Complexity Score in the Gravel Bar and Trap Springs TRMP Unit

Archaeological Number of Percent Sites
Complexity Score Hectares Inventoried per Hectare
1 900 17.3 0.03
2 1190 22.7 0.12
k! 1180 36.5 06
4 163 12.7 0.05
5

110 15.7 0

Table C.2. Area, Percent Inventory, and Sites per Hectare of Habitat in
the Gravel Bar and Trap Springs TRMP Unit

Habitat Number of Hectares Percent Inventaried Sites Per Hectare
G17 273 13.9 0.03

Gl6 1110 15.4 0.09

G17 124 15.3 0

G3 608 20.4 0.02

Gb 1409 38.1 0.08

Wi 1 100 0

w4 18 21.5 0

The only defining criterion for the Trap Spring Archaeological Complex we have gleaned from site
records is sites in dune settings near Trap Spring. Table C.3 provides empirical evidence that dune
settings correlate with the criteria by which field archaeologists have judged sites eligible for the
National Register of Historic Places. The table tallies site counts noted by site records in dune, non-
dune, and unknown settings, versus site evaluations as eligible, ineligible, or not evaluated. Sample
sizes within c¢ ; are too small for a reliable Chi-square ani sis, but the table shows a correlation
between dune settings and eligib y evaluation: 73% of all eligible sites occur in dunes {n=8).
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Tabte C.3. Eligibility Evaluations for Sites and Loci in Dunc Settings Recorded
within the Trap Springs/Grave! Bar TRMP Unit

In Dunc Not In Dune Unknown Total  Proportion In Dune
Eligible 8 2 | 11 0.73
Ineligible 1 1 2 4 0.25
Nol evaluated 16 17 76 109 0.15
Total 25 20 79 124
Proportion Eligible 0.32 0.1 0.01 0.09

In the seven habitats occurring within the Trap Spring and Gravel Bar TRMP Unit, coppice dunes
should occur in Habitats G3 and G17, whereas semi-stabilized dunes an  iand sheets should occur in
Habitats Gé and G16. Table C.4 lists sites recorded within dunes by habitat in the 2 a. No sites
whatsoever occur in Habitat C |, but in G3, one of five occur in dunes. Sites in dunes account for 41% in
Habitat G16 and 13% in Habitat Gé. Table C.5 presents the distribution of eligible sites by habitat.
Eligible sites occur only in] bitats Gé and G16. The absence of sites from Habitat G17, and the presence
of eligible sites only in | bitats G6 and G16 suggests that the regional habitat model does not capture
the local dynamics of dune formation within the vicinity of Trap Spring.

Table C.4. Sites in Dune Settings by Habitat in the Trap Springs/Gravel Bar TRMP Unit

Habitat In Dune Not in Dune  Unknown  Total Proportion in Dune
Gl12 0 0 i ] 0

Glo6 12 k) 14 29 0.41

G3 | 4 o 5 0.2

G6 12 | 64 89 0.13

Table C.5. Significance Evaluations by Habitat in the Trap Springs/Gravel Bar TRMP Unit

Habitat Eligible Not Eligible  Not Evaluated Total  Proportion Eligible

Gl2 0 0 1 1 o
Glé 4 2 23 29 0.14
Gl 0 0 5 5 o
Gé 7 2 72 88 0.08

Trap spring is located at the toe of the Tke Spring Wash fan where, after flowing through the
coarse sediments of the fan, water is forced to the surface as it encounters the finer grained lake and
alluvial sediments. A broad band of gravely lacustrine features including offshore bars oriented
northeast/southwest covers the lower reach ¢ the fan. East of the shore features lie salty, fine-grained
sediments of an alkali flat, part of the alluvial ~'ain of Duckwater Creek north of Gravel Bar Site.
Duckwater Creeck may have, from time to time, :.uwed west of its present course * » breach the GBS
through the channel at its west end. A discontinuous dune field several hundred meters wide lies on the
junctu of lacustrine features and alluvial plain, in part, rrounding ap " ring, bt :xtending quite
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Goal of the Treatment Plan

The goal of this treatment plan is threefold:

® Sample a sufficient fraction of the archacological content of the TSAC to characterize its
variability along several axes.

® Evaluate individual sites for eligibility to the National Register of Historic Places.

® Mitigate impacts to archaeological materials threatened by development through data
recovery, analysis, and publication of findings.

Research Domains

Sites in TSAC apparently span the complete range of archacological ime from the Pleistocene-
Holocene transition to the latest Archaic. Consequently, many of the specific research questions we
posed for investigation of the old archaeological materials on Gravel Bar Site are relevant here. At
the other end of the temporal spectrum is the ethnographic period of the mid-nineteenth century.
Julian Stewar aotes that “Duckwater people drove rabbits about 15 miles south of Duckwater in the
valley flat...(1938:119).” This description and his map (Steward 1938:Figure 8) roughly coincide with
the TSAC where, as noted in Chapter 4, Habitat G6 on the alluvial plain east of Trap Spring is one of
the best habitats for jackrabbit.

Rabbit drives were directed by a rabbit boss from Duckwater and involved many people over a
considerable period of time: “Twenty or thirty men had nets; the remaining men drove the rabbits to
them. Hunts might last six weeks, though they di not drive every day. Villages participating with

uckwater were Curran [sic] Creek, Warm Springs, Hamilton and other villages in the northern part of
the valley near Duckwater... (Steward 1938:119-120)".

If we assume that people desired a camp convenient to the rabbit drive, then perhaps the best
choice would have been in Habitat G16 adjacent Trap Spring where water was available. With such a
large number of people gathered for the rabbit drive, however, it is unlikely that everyone could have
camped at the spring. Thus, the cluster of recorded sites within a kilometer or two of the spring is what
we might expect. Of course, Habitat G16 is also fairly rich in other resources, including annual forbs,
grasses, and shadscale; ground squirrel and other small animals are expected to be abundant in dunes
and sand sheets, and antelope would have been attracted to the small patch of W1 habitat around Trap
Spring itself. In fact, when antelope were the target prey, it would have made sense for people to camp
some distance from the spring to avoid alarming the animals.

Most of the resources offered by Habitat G16, including rabbits, would have been attractive to
people throughout much of prehistory—certainly from the early Middle Archaic. However, whether
this was the case for Pre-Archaic people of the Pleistocene-Holocene transition is unknown. We
suggested with regard to the Gravel Bar Site that many Pre-Archaic sites seem located convenient to
both marsh resources and large game, while Pre-Archaic flaked stone tools seem appropriate for
hunting and processing large game. Are the Pre-Archaic sites in the TSAC, therefore, more oriented to
large game hunting than the early localities on the Gravel Bar Site?

The archaeological record of TSAC has the potential to contribute information toward significant
research questions regarding cultural chronology, subsistence, land use, and technological organization
throughout prehistory. Each of these domains is summarized below, and relevant research questions are
identified.












® Absent systematic artifact collections, analysis of variability and assignment of functional site
type are problematic in TSAC.

* Sites in TSAC are poorly dated.

® Virtually nothing is known about the presence or absence of a subsurface archaeological record in
TSAC sites.

® There is little information from which to reconstruct the paleoenvironmental context of sites in
TSAC.

The following treatment plan will collect information with which to assess archaeological
variability, evaluate archaeological significance of selected archacological sites, and mitigate
impacts to archaeological properties by potential development.

Treatment Plan: Quadrat Sampling and Mitigation

This plan entails sampling TSAC and performing data recovery on a fraction of the archaeological
record at a level determined during implementation of the treatment plan. Among other advantages,
this approach will allow further testing and refinement of quantitative predictions about the likely
archaeological content of TSAC and each of its various environmental strata (habitats, geomorphic
units) made by the model developed in this report. However, this proposal is quite different from
standard approaches where the archaeological units are sites, but is similar to sampling designs
employed in the Carson Desert (Raven and Elston 1989; Zeanah 1996), and especially in the Reese
River and Monitor Valleys { iomas 1971, 1975, 1988).

When the population is a group of sites, one first selects either the entire population of sites or some
fraction for study, and then samples again (by surface collection, excavation, an ;o on) within each site
chosen. A problem with using sites as study units is that the population of sites must be defined prior to
drawing the sample. To employ a sampling approac ' sitesi [SAC, for example, all sites (or a large
fraction) must be known prior to drawing the sample. Another problem is how sites in the population
have been defined. If isolated finds and small lithic scatters have received less attention in the past,
these classes ¢ site will be underrepresented in the sample.

To avoid the problem of imperfect knowledge of site population, this treatment plan views the
redefined TSAC as the entity to be studie an area in which the archaeology is likely to be related to
particular themes such as rabbit drives, antelope hunting, seed gathering, and Pre-Archaic large game
hunting is to be studied, and 1 ha quadrats are the sample units. This requires a grid of 1 ha sample
units impose n the TSAC, from which a random sample of units can be drawn. Random sampling has
the advantage of allowing the sample size to be estimated prior to field work. The sample fraction in
TSAC (as explained below) will be about 22%.

Two phases of investigation are anticipated, but these are not the usual “evaluation” and “data
recovery” of the standard Section 106 process, because data collected during the sampling phase are
data recovered to make a major contribution to mitigation. Research questions will be informed by the
¢ haeological content of quadrats and the distribution of artifacts among quadrats in different
environmental situations. Each quadrat drawn in the stratified random sample will be intensively
surveyed at close transect intervals (10 m) and the archaeological contents recorded in detail.
Subsurface testing may be required to fully evaluate the archaeological record in particular quadrats.
The content of each quadrat will indicate whether more fine grained data collected by surface
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Table C.13—Continued.

UTM Easting  UTM Northing of

Sites Previously

of SW Corner SW Corner Habitat  Geogorm Recorded
618000 4279700 Gl6 L N
618000 47 1300 Gls Ql N
618000 4280500 Glé Ql N
618000 4280700 Gl6 Q N
618000 4280800 Gl6 Qyyfl N
618000 4280900 Glé Qyyl N
618100 4277200 G6 Qap N
618100 4277300 G6 Qap N
618 0 4277500 G6 Ql N
618100 4277600 G6 Qap N
618100 4277700 Gé Ql Y
618100 4277800 G6 Qap N
618100 4277900 Gl6 Qof N
618100 4278000 Gl6 Q N
618100 4278100 Glé Qof N
618100 4278500 Gi6 Qof N
618100 4278600 Gle Qyf N
618100 4279200 Glé Qyf N
6181 4280900 Gl6 Qyyf Y
618200 4277800 G6 Qap N
618200 4277900 ' Qyf N
618200 4278000 Gl Q N
618200 4278100 Gl6 Qaf N
618200 4278600 Gl6 Qyf Y
618200 4278800 Gl6 Qyf N
€ 20 4280400 Gi6 Qi N
¢ 200 4280600 Glé Ql N
618200 4280800 . Ql N
618300 4277600 Gb Qap N
¢ 300 4277800 5 (

612300 4277900 (€1 { N
618300 4278000 Gl6 Qyf N
618300 4278100 G16 Q N
618300 4278400 Gl6 Qy N
618300 4279000 Gl6 Qyl Y
618300 4279600 Gl6 Qyf N
618300 4279800 G16 Ql N
618300 80800 Gl6 Qyyf N
618300 4281000 Gl16 Qyyfl N
618400 4277800 G6 Qap N
618400 4277900 G6 Qap N
6184 4278000 G6 Qyf N
618400 4278100 Gé Qyl N
618400 4279500 Glé Qyf N
618400 4279800 Glé Ql N
618400 4280200 Gl16 Ql N
618400 4280800 Glé Qyyf N
618400 4281100 Gl6 Qyyfl N
618500 4277800 Gé Qap N
618500 4278100 G6 Qap N
618500 4278900 Gle - N
618500 4280100 Gl6 l N
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Table C.13—Continued.

UTM Easting  UT! Jortl zof Sites Previously Previous
of SW Comer SW Comer Habitat Geogorm Recorded Inventory N
619100 4280200 G16 Qyyf N Y
619100 4280400 Glé Qfs N Y
619100 4280800 Glé Ql N N
619100 4281200 Gle Qfs N Y
619100 4281300 G16 Qfs N Y
619200 4278500 G6 Qap N Y
619200 4278600 G6 Qap Y
619200 4278900 G6 Ql Y Y
619200 4279000 Go Qyyl Y Y
619200 4279300 G6 Qyyf Y Y
619200 4279500 G6 Qyyf Y Y
619200 4279600 Go Qyyf N Y
619200 4279800 G6 Qyyl N Y
619200 4280700 Gl6 Ql N N
619200 4280900 Gl6 Qfs N N
619200 4281200 Gl16 Qls Y
619300 4278900 G6 Qi T Y
619300 4279100 G6 Qap Y Y
619300 4279200 G6 { N Y
619300 4279300 Go6 Qyyl I N
619300 4279500 G6 Qyyf N Y
619300 4279600 G6 Qyyl N Y
619300 4279700 G6 Qyyf Y
619300 4279800 Go C f N Y
619300 4279900 Go Qyyf Y Y
619300 4281100 Gl6 Qfs N Y
619300 4281300 L Qfs N N
619300 4281400 G16 Qfs N
619300 4281800 Glé Qyf N
619400 4278500 G6 Qap N N
619400 4278600 G6 Qap N N
619400 4278700 G6 Qap N Y
619400 4278800 G6 Qap N Y
619400 4278500 G6 Qap N Y
619400 4279000 Go Qap N Y
619400 4279200 G6 Qap N Y
619400 4279300 G6 Qap N Y
619400 4279800 G6 Qyyf Y Y
619400 4280300 Gl6 Qfs N Y
619400 4280400 Gl6 Qfs N Y
619400 4280700 Gl6 Qfs N N
619400 4281700 Gl6 Qfs N N
619400 42 300 Gl6 Qfs N N
6195 4278600 Go Qap N N
619500 4279100 Go6 Qap N Y
619500 4279900 G6 Qfs N Y
619500 4280000 G6 Qfs N Y
619500 4280200 G16 Qfs N Y
619500 4280400 G16 Qfs N N
619500 4281000 Gl6 Qfs ] Y
619600 4279400 G6 Qap N N
619600 4279600 G6 Qfs N Y
619600 4279700 Go6 Qfs N Y
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Table D.1, Concordance of USDA Symbols, Latin Name, Common Name, and Category for Plants in the Habitar Database

USDA Symbol Latin Name Common Name Category
AAFF/AAGG annual forbs and grasses
4 AL Achilea yarrow forb
AGROP Agropyron spp wheatgrass grass
ALPL Alisma plantago- aquatica common walerplantain forb
ARIST Aristida threeawn 2rass
ARPUS Aristida purpurea purple threcawn Erass
ARTEM Artemisia spp. sagebrush shrub
ASTER Aster aster forb
ASTRA Astragalus milkvetch forb
ATCO Atriplex confertifolia shadscale shrub
ATRIP Atriplex s#¢ltbush shrub
BASA3 Balsamorhiz sagittata arrowleal balsamroot forb
BLKI Blepharidachne kingii King Desertgrass grass
BOGR2 Bouteloua gracilis hlue grama grass
CAREX Carex sedge grass
CERCO Cercocarpus spp. mountain mahogany shrub
CHRYS9 Chrysothamnus spp. rabbithrush shrub
CIRSI Cirsium thistle forb
COMES Cowania mexicana stanburiana  Stansbury cliffrose shrub
CRAC2 Crepis acuminata tapertip hawksbeard forb
DECE Deschampsia cespitosa tufted hairgrass grass
DISPS2 Distichlis spicata stricta inland saltgrass grass
ELCI2 pmus cinereus basin wild rye grass
ELEOC Elencharis spp. spikerush grass
EPHED Ephedra ephedra shrub
EQUIS Equisetum horsetail fo
ERIOG Eriogonum buckwheat annual forb
ERPUS Erionueron pulchellum fuifgrass Erass
EULAS Eurotia lanata winterfat shrub
FONE2 Forsellesia nevadensis Nevada greasebush shrub
GRSP Grayia spinosa spiny hopsage shrub
GUTIE Gutierrezia snakeweed shrub
HAPLOZ Haplopappus spp. goldenweed forb
HUA Hilaria jamesil galleta grass
RD Hordeum spp. meadow barley grass
IRMI Iris missouriensis wildiris forb
IVAX 1 axillaris pove weed forb
NCU Juncus spp. rush grass
Juos Juniperus osteasperma Utah juniper lree
KOCHI Kochia spp. kochia shrub
KOPt Koelevia pyramidata prarie junegrass grass
LATHY Lathyrus peavine forb
LUPIN Lupinus lupine forb
LYCIU Lycium wollberry shrub
MENTZ Menizelia Mentzelia forb
MESP2 Menodora spinescens spiny menodora shrub
MURI Muhlenbergia richardsonis mat muly grass
NAFL Najas flexilis nodding walemymph forb
N O Nitropi 1 milerwort forb
OuvOT Oenothera cvening primrosc forb
OPUNT Opuntia pricklypear shrub
ORHY Oryzopsis hymenoides Indian ricegrass grass
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Table D.1—Continued.

Category

USDA Sy1 ol Latin Name C imon Name
PENST Fenstemon penstemon
PHAL2 Phleum alpinum alpine timothy
PHAU?7 Phragmites ausiralis common reed
PHLOX Phiox hiox
PIMO Pinus monophylia smngleleaf pinyon
POA Poa spp. bluegrass
POPUL Populus cottonwood
POTAM Potomogeton sago pondweed
PO N Polentilla cinguefi
PRUN Prunuy spp. peachbrush/ chokecherry
PSPC Psorothamnus polvdenis Nevada daiea
PUCCI Puccinellia alkaligrass
PURSH Purshia spp. bitterbrush
ROSA+ Rasa rose
RUDBE Rudbeckia coneflower
RUOC] Riumex occidentalis western dock
SALA2 Sagitanaria latifolia common arrowhead
SALIC Salicornia glasswort
SALIX Salix spp. willow
SARCO Sarcobatus spp. rreasewood
SCIRP Scirpus spp. u sh
SHAR Sheperdia argenta silver bullaloberry
SIHY Sitanion hystrix bottlebrush squirreltail
SPGR Spartina gracilis alkali cordgrass
“"HAE Sphaeralcea ibemallow
21-0ORO Sporabolus dropsecd/scralchgrass
STANL Stanleva princesplume
ST Stipa spp. needleg s

ED Suaeda seepweed
SYMPH Sym  oricarpos spp. snowberry
n A3 Tetradvmia horsebrush
T 4 Thelypodinm thelypody
TRIFO Trifolium clover
TRIGL Triglochin arrowgrass
TYPHA Typha cattail
VUuoC Vulpia octoflora sixweeks [escue
YUCCA Yurca yucca

forb
grass
grass
forb
ee
grass
tree/shrub
forb
forb
shrub
shrub
Erass
shrub
shrub
forb
forb
fic
fc
shrub
shrub
grass
shrub
grass
grass
forb
grass
forb
grass
shrub
shrub
shrub
fc
forb
grass
grass
annual grass
shrub

D-2



Appendix

Cor non/Latin! me Concor e

David W. Zear



Category

Tahle E.1. Common/Latin Name Concordance of Plant Species Mentioned in Text

Common Name

Grasses

Uplan

alkali sacaton
alkaligrass

alpine timothy
arrowgrass
bentgrass, rediop
hluebunch wheatgrass
blucgrass
bottlehrush squirreltail
desent needlegrass
foxtail barley

Great Basin wildrye
Indian ricegrass
inland saligrass

mat muhiy

meadow barley
mullongrass
needleandthread
necdlegrass

Nevada bluegrass
sacaton

saligrass

sand dropseed
Sandberg’s bluegrass
scralchgrass
six-wecks fescue
squirreltail

Thurber needlegrass
tufted hairgrass
western whealgrass
wheatgrass

wildrye

\nnual and Perennial Forbs

arrowleal balsamroot
balsamroot

Baltic rush
blazing star
hrome

cinquefoil

clover

dalea

dock

¢vening primrose
galleta

glasswort
globemaliow
goldenweed
goosefoot
hopsage
horsebrush
lupine

Latin Name

Sporobolus airaides
Puccinellia sp.

Phieum alpinum
Triglochin sp.

Agrosiis sp.

Agropyron spicutum

Poa sp.

Sitanion hystrix

Stipa speciosa

Hordeum jubutum
Elymus cinereus
Orvzopsis hymenoides
Distichlis stricta
Muhlenbergia richardsonis
Hordeum brachyantherum
Poa Fendleriana

Stipa comata

Stipa sp.

Poa nevadensis
Sporobolus sp.
Distichlis sp.

Sporobolus cryprandrus
Poa secunda

Sporobolus asperifolius, Muhlenbergia asperifolia
Festuca octoflora
Sitanion sp.

Stipa Thurberiana
Deschampsia ¢i  pitosa
Agropyron Smithu
Agropyron sp.

Elvmus sp. or Leymus sp.

Balsamorhiza saginaia
Balsamorhiza spp.
Juncus balticus
Mentzelia albicaulis
Bromus sp.
Potentilla sp.
Trifolium sp.

Dalea sp.

Rumex sp.
QOenothera sp.
Hilaria jumesii
Salicornia sp.
Sphaeralcea sp.
Applopappus sp.
Chenopodium sp.
Grayia spinosa
Teiradymia sp.
Lupinus sp.
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Table E.1—Cont

Category

ed.

Commo  ame

Latin Name

Upland Annual and Perennial Forbs, confinued

Shrubs

milkvetch
oceanspray
slemon
X
povertyweed
prickly pear
prince's plume
snowberry
sunflower
tansymustard
wildiris
yarmow

Anderson peachbr
antel ¢ bitterbrusn
Bailey s greasewoud
Basin hig sagchrush
big/tall sagebrush
black greasewood
black sagebrush
bud sagebrush
choke cherry
curmant
desert peach
four-wing saltbush
green molly kochia
hawksbeard
iodine bush
kochia
mountain big sagebrush
mountain mahogany
Nevada ephedra
rabbitbrush

1bber rabbitbrush
sagc 1sh
saltbrush
serviceberry
shadscale
silver buffaloberry
spiny menodora

rrey yuailbush
scepweed
wild rose

w

winterfal
walfherry
Wood's rose
Wyoming big sagebrush
'oca

Astragalus sp.
Holodiscus sp.
Penstemon sp.
Phlox sp.

Iva axillaris
Opuniiu erinacea
Stanieya elata
Symphoricarpos
Helianthus sp.
Descurainia pinnata
Iris missouriensis
Achillea sp.

Prunus Andersonii

Py a tridentata
Sarcobatus vermiculatus Batleyi
Arlemisia tridenitata tridemiaia
Artemisia rideniaia
Sarcobatus vermiculatus
Artemisia arbuscula nova
Artemisia spinescens
Prunus virginiana

Ribes sp.

Prun  Andersonii
Atriplex canescens
Kochia americana

Crepis s.

Allenrolfea occidentalis
Kochia sp.

Artemisia vesavana
Cerocarpus ledifolius
Ephedra nevadensis
Chrysothamnus sp.
Chrysothamnus nauseosus
Artemisia sp.

Atriplex argentea
Amelanchier sp.

Atriplex confertifolia
Sherpherdiu argenied
Menodara spinescens
Atriplex Torreyi

Suaeda depressa

Rosa sp.

Salix sp.

Furatia lanata

Lycium sp.

Rosa woodsil

Artemisia trideniata wyomingensis
Yucca sp.
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Table E.1—Continued.

Category

Common Name

Wetland Plants

Trees

alkali bulrush
arrowhead
bulrush
common calitail
dock

rush

sedpe

sego pondweed
spikerush

water plantain

Engelmann spruce
Fremont cottonwood
limber pine

pinyon

Rocky Moun'  juniper
white fir

Utah juniper

Latin Name

...........

Scirpus robustus
Sagittaria latifolia
Scirpus spp.

Typha latifolia

Rumex occidentalis
Juncus sp.

Carex sp.

Potamageton pectinatus
Eleocharis palustris
Alisma geyeri

Picea engelmannii
Populus fremontii
Pinus flexilis

Pinus monophylla
Juniperus scopulorum
Abies concolor
Juniperus osteosperma

.........
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Category

Table E.2, Common/Latin Name Concordance of Animal Species Mentioned in Text

Common Name

Latin Name

Large Animals

bighom sheep
bison

elk

muie deer
pronghom antelope

Small/Medium-sized Animals

badger

Belding's groundsquirrel
black-tailed jackrabbat
bushy-tailed woodrat

deer mouse

desen woodrat
grasshopper mouse
kangaroo rat

least chipmunk

muskrat

Nuttall's cottontajl

pinyon mouse

pocket gopher

Townsend's groundsquirrel
vole

white-tailed antelope squirrel
white-tailed jackrubbit
yellow-bellicd marmot

Waterfowl and Shorebirds

Canada goose
canvasback duck
mallard duck
redhead duck

Upland Game Birds

Fish

Invertebrates

blue grouse
mountain quail
Sagc grouse

Railroad Valley springfish
tui chub

snail

Ovis canadensis

Bison bison

Cervus elaphus
Odocoileus hemionus
Antelocapra americana

Taxidae iaxus
Spermophilus beldingi
Lepus californicus
Neotoma cinerea
Peromyscus maniculatus
Neotoma lepida
Onychomys spp.
Dipodomys sp.

Tamius minimus
Ondatry zibethicus
Sylvilagus nuttallii
Peromyscus truei
Thomomys spp.
Spermophilus townsendii
Microtus sp.
Ammospermophilus leucnrus
Lepus townsendii
Marmota flaviveniris

Branta canadensis
Avthyva valisineria
Anas plaryrhynchos
Aythva americana

Dendragapus obscurus
Oreorryx pictus
Centrocercus urophasianus

Crenichihys nevadae Hubbs
Gila bicolor vbesus

Gastropoda spp.

E-4



Appendix F

Si :and Report Numbers N ’'ssing om _ e Railroad Valley Database

Gnomon, Inc.









Appendix G

] ilroad Valley Cult al Res urceand abitat GIS atabases
(submitted separately)

Gnomon, Inc.



Appendix H

Rz ad Valley, Nye, and 1 iite ine ounties, Nevada:
Management Zones
{in pocket)

Gnomon, Inc.






	List of Pip
	Chapter 1 Profeet Objectives
	Report Organization

	Chapter 2 Description of the Railroad Valley Model Area
	Definitipn of the Study Area
	Environmental Context
	Rocks and Structwe
	Physiography
	Hydrology and Pluvial Lake Railroad

	Biota

	Cultural Context
	Prehistory
	PreArchaic 11,500 to E00 Before Present)
	Early to Middle Archaic (5500 to 1500 Before Present)

	Ethnography

	The Archaeological and Environmental Databases -
	Data Sources
	Paper Records
	Electronic GIS Data -
	Electronic Relational Databases -



	Chapter 3 Habitat Strata
	Considering Range Type and Habitat Concepts
	Modeling the Prehistoric Resource Landscape
	Soil Map Units and Range Types for Railroad Valley
	Cross-Stratificafian of Habitats
	Cross-Stratification by Water Source
	Cross-Stratification by Slope

	Wildlie
	Medium and Small Mammals



	Chapter 4 Habitat Descriptions
	Abiotic Associations
	Habitat Al: Playa

	Wetland Associations
	Habitat W1: Wet Meadow 8-12 inch Precipitation Zone - Wetland
	Habitat W2: Wet Meadow 16+ inch Precipitation Zone
	Habitat W4: Streambank 10-14 inch Precipitation Zone

	Associatians
	Habitat !%line Bottoms and Meadows
	Habitat G3: Saline Bottoms and Meadows with sodic Dunes
	Habitat G6: Saline Bottom
	Habitat G2 Saline Meadow and Sodic Flat
	Habitat G5: Saline Bottom and Sodic Terrace 5-8 inch Precipitation Zone
	Habitat G9: Loamy Upland 5-8 inch Precipitation Zae
	Habitat G21: Sandy 5-8 inch Precipitation Zone
	Habitat el8 Sodic Terrace 5-8 inch Precipitation Zone
	Habitat G16 Sodic Terrace and Sodic Dunes
	Habitat G8: Sandy and Sandy Loam 5-8 inch Precipitation Zone
	Habitat G17: Sodic Terrace and Sodic Flat 5-8 inch Precipitation Zone
	Habitat •22: Sandy Loam 5-8 inch Precipitation Zone
	Habitat G12: Loamy and Gravelly Loam 5-8 inch Precipitation Zone
	8-12 inch Precipitation Zone

	Habitat G23: Gravelly Loam 5-8 inch Precipitation Zone
	Habitat G11: Loamy 5-8 inch Precipitation Zone
	Habitat G13: Silty and Coarse Silty 5-8 inch Retipitation Zone
	8-12 inch Precipitation Zone

	Habitat G14 Sodic Hill 5-8 inch Precipitation Zone

	Sagebrush Associations
	Habitat S1: Loamy Bottom 10-14 inch Precipitation Zcme

	Sodic Terrace$-10 inch Precipitation Zone and Deep Sodic Fan
	Habitat 54: Shallow Calcareous Loam and Sandy Loam 8-12 inch Precipitation Zone
	8-12 inch Precipitation Zone

	Habitat 5% Shallow Calcareous Loam 8-12 inch Precipitation Zone
	Loamy 5-8 inch Precipitation Zone

	Slope 8-10 inch Precipitation Zone
	Habitat 56: Shallow Calcareous Slope 8-12 inch Precipitation Zone

	Montane Associatians
	Habitat MB: Loamy Slope and Shallow Calcareous Slope 12-14 inch Precipitation Zone
	Pinyon Juniper Woodland

	Habitat M11: Shallow Calcareous Slope 12-14 inch Precipitation Zone
	Precipitation Zone
	Gkareous Loam 8-12 inch Precipitation &ne
	Habitat M3: Pinyon-Juniper Woodland
	Habitat M7: Limestone Hill Shallow Calcaxeous Slope 12-14 inch Precipitation Zone
	precipitation Zone


	Chapter 5 Model Variation
	Paleoenvironmental Context
	Early Late Pleistocene
	Pleistocene
	Early Holocene
	Middle Holocene

	Railroad Valley Geofmms and Geofom Chronology
	Oldest Alluvial Fans (Qoof)
	Old Alluvial Fans (Qof)
	Lacustrine Features (Ql)
	Lagom&)
	Playa (Qp)
	Fan-Head Trenches
	Alluvial Fans (Qy9
	Alluvial Fans (Qy@


	Fan Skirts (Qfs)
	Alluviuni (Qa)
	Gravel Bar (Qb)
	Alluvial Flat (Af)
	Alluvial Plain (Ap)
	Eolian Sediments (Qe)
	Travertine Deposits (Qt)
	Colluvial Slopes (Qc)

	Paleoenvironmental Reconstntction
	Late Pleistocene
	Latest Pleistocene
	Early Holocene :
	LateHolwene

	Depositional History of Railroad Valley Bar
	A Railroad Valley Bar Chronology

	Diet Breadth and Patch Choice Models
	Ranking Major Resources in Railroad Valley by Caloric Return Rate
	Diet and Sexual Divisions of Labor
	Seasonal Variation in Forah Opportunities
	Estimating Resource Encounter Rates in Railroad Valley Habitats
	Plants
	Game

	Modeling Seasonal Foraging Opportunities for Men and Women Based on the Railroad
	HabitatLandscape
	The Sprins Habitat Type Landscape
	The Summer Habitat Type Landscape

	The Autumn Habitat Type Landscape
	The Winter Habitat Type Landscape
	Paleoenvironmental Variability
	Paleoenviromental Scenarios for Railroad Valley
	Mesic Winter Dominant Precipitation Climate of the Early Holocene
	Xeric Summer Dominant Precipitafion Climate of the Middle and Late Holocene
	Mesic Winter Dominant Precipitation Climate of the Early Late Holotene

	Simulated Foraging Behavior Adjusted to Reflect Paleoenvironmental Scenarios

	Condusion

	Chapter 7 Archaeological Predictions
	Assumptions About Archaeological Site Formation Processes
	Assessing the Archaeological Sensitivity of Habitats
	Interpreting the Railroad Valley Site Sample
	Monothetic Classification of Site Types


	Chapter 8 Model Testing And Refinement
	Preliminary Test
	Model Refinement
	Identification of New Habitat Types Containing Toolstone Sources
	Reclassification of Habitats Bearing Dunes
	Empirical Reassessment of the Archaeological Complexity of Selected Habitat Types

	Refined Test
	Total Site and Isolate Density
	Site Density
	Assemblage Size
	Site Significance

	Discussion

	Habitat Model
	Inventory Intensity
	Proposed Inventory Intensity for Areas of Archaeological Complexity Scares 7 and
	Proposed Inventory Intensity for Complexity Scores 3.4.5 and 6 Areas
	Proposed Inventory Intensity for Areas of Complexity Scores 1 and 2
	Using the Railroad Valley Habitat Model for Planning
	Project Planning
	Special Management Areas
	Evaluation of Areas of Critical Environmental Concern (ACEC)

	Using the Railroad Valley Habitat Model to kist Evaluation of Site Significance
	Standards for Fieldwork Site Recording and Reporting
	Bibliography
	1 Map of Railroad Valley Study Area
	2 Distribution of primary plant associations in Railroad Valley
	primary plant &ation
	4 Habitat annual productivity versus proximity to water
	Railroad Valley showing thresholds at which different resource claw enter the diet
	Railroad Valley showing thresholds at which different resource classes enter the diet
	classes enter the diet
	enter the diet
	9 Summary of axhaeological expectations by complexity scorn
	10 Preliminsry Test - site counts by complexity score
	12 Rehemat of Habitat G18 showing sites in dunes and eolian deposits
	13 Refinment toHabitat G5 showing distribution of sites in dunes and eolian depo6its
	14 Refinement to Habitat Gd showing distributian of sines in dunes
	15 Refined Test - site and isolate density by archaeological sensitivity score
	16 Refined Test lithic reduction sites per hectare by complexity score
	17 Refined Test - UnclaeSiCiable sites per hectare by complexity score
	18 Refined Test -men™s subsistence sites per hectareby complexity score
	20 Refined Test residential sites per hectare by complexity score
	archaeological complexity score
	22 Refined Test- significant sites per hectart by complexity score
	study area
	24 Inventory coverage in Railroad Valley study area
	25 Complexity score and site locations of the Stomy-Abel TRMP Unit
	and BLM 1997 -numbers keyed to Table

	1 USGS Quadrangles and Map Reference Codes for the Railroad Valley Study Area
	2 Soil Map Units in the Railroad Valley Study Area
	3 Range Types in the Railroad Valley Study Area
	Railroad Valley Study Area
	5 Habitats Prone to Irregular Inundation in the Railroad Valley Study Area
	the Railroad Valley Study Area
	7 Proximity of Railroad Valley Habitats to Perennial Water
	8 Breakdown of Railroad Valley Habitats by Slope Interval
	and Bighorn Sheep
	Mule Deer and Bighorn Sheep
	Valley Study Area
	12 Habitat Suitability for Jackrabbits and Hares in the Railroad Valley Study Area
	13 Large Ground Squirrel Habitat Suitability in the Railroad Valley Study Area
	14 Woodrat and Marmot Habitat in the Railroad Valley Study Area
	15 Small Mammal Habitat Suitability in the Railroad Valley Study Area
	16 Waterfowl Habitat Suitability in the Railroad Valley Study Area
	17 Sage Grouse Habitat Suitability in the Railroad Valley Study Area
	18 Summary of Characteristics of Railroad Valley Habitats
	Habitat Landscape
	21 Experimental Caloric Retum Rates of Food Items in Railroad Valley Habitat Model
	22 Estimated Caloric Return Rates of Food Items in Railroad Valley Habitat Model
	Landscape

	24 Number of lorn2 Stands of Plan Resource per Sq m in Railroad Valley Habitats
	25 Plant Encounter Rates (kg/hr)
	Habitats Host Particular Game Animals
	27 Maximum Encounter Rates Feasible for Trapping Game in Great Basin Habitats
	28 Game Encounter Rates (kg/hr)
	29 Maximum Encounter Rates Feasible for Hunting and Driving Game in Great Basin Habitats
	30 Women's Overall Foraging Returns (kcal/hr) and Ranks by Habitat and Season
	for Women and Men by Season
	Gender and Season with Ethnohistoric Equivalents
	Paleoenvironmental Scenario
	35 Gender and Combined Scoring for Each Railroad Valley Habitat in Each Season
	36 Final Scoring for Each Railroad Valley Habitat
	37 Railroad Valley Habitat Types and Defining Cross-Stratification Variables
	Monothetic Site Typology
	39 Identification Key for Monothetic Classification of the Railroad Valley Site Sample
	Sites with Quantified Assemblage Descriptions

	41 Adjusted Residuals of Artifact Types by Monothetic Site Groups
	42 Revised Key Classification of the Railroad Valley Site Sample
	RaiIroad Valley Sites with Quanhfied Assemblage Descriptions

	44 Adjusted Residuals of Artifact Types by Revised Monothetic Site Groups
	with Quantified Assemblage Descnptions

	46 Adjusted Residuals of Artifact Types by Site Types
	47 Site Counts hy Site Type in the Railroad Valley Database
	48 Site Type Frequencies by Archaeological Complexity Score
	Archaeological Complexity Score
	with Various Artifact Categories by Archaeological Complexity Score
	51 Preliminary Test - Site Type Densities per Hectare of Inventory Area
	52 Sites with Toolstone Sources Not Anticipated by Model Predictions
	53 Site and Isolate Counts and Proportion in Dunes by Habitat Type
	54 Site Densities for Pinyon-Juniper Habitats
	55 Site Densities for G16 Habitat Types by Archaeological Complexity Score
	Categories by Archaeological Complexity Score

	with Model Expectations
	with Model Expectations
	with Model Expectations
	Model Expectations
	62 Summary Statistics for Assemblage Size by Archaeological Complexity Score
	Study Area

	64 Area. Percent Inventory and Site Densities for Habitat Types in Complexity Score 7 and
	Habitat Types
	Coverage Exceeding 5% in Complexity Scores 3,4,5 and

	ificance Evaluation
	68 Site Size and Estimated Site Diameters for S t Sites
	Recommended Inventory Intensity by Complexity Score
	Stormy-Abel RMP Unit
	Gravel Bar and Trap Springs RMP
	the Railroad VaRey Managementh
	Land-Use Prescription by Parcel Number for the Railroad Valley Management Area
	74 Counts by Site Type of Signnificant Nonsignificant and Unevduated Sites
	Unevaluated Sites
	game
	game
	pollen
	root
	game
	game
	root
	seed
	x2
	aced
	seed
	Seed
	shoot
	seed
	seed
	fNil
	fNil
	seed
	wed

	fNIl
	fNil
	fNil
	fruit
	seed
	aced
	seed
	seed
	seed
	Seed
	Sesd
	wed
	root
	root wed
	lea(
	root
	Seed
	stem root
	seed
	seed
	Sd
	AI
	GI0
	GI0
	GI
	GI
	GI2
	GI2
	GI2
	G13
	GI4
	G14
	GI5
	GI6
	GI6
	GI7
	GI7
	GI7
	GI8
	GI8
	GI8
	G2
	G2
	G22
	G23
	G3
	G4
	GS
	G.5
	G8
	G8
	G9
	G9
	M11
	M11
	M2
	M3
	MS
	M5
	MS
	M7
	M7
	MS
	M9
	s1
	s1
	SI
	Sl
	SI0
	s4
	S6
	s7
	s9
	S9
	WI
	w2
	Wl
	w4
	w4
	Eligtble Site
	Centerpoint
	Ineligible Site/lsolate
	Centerpoint
	Toolstone Source Area






