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EXECUTIVE SUMMARY

Lynx analysis units (LAUS) are management areas that contain suitable lynx
habitat and approximate the size of afemale home range. General guidelines for creation
of lynx analysis units are outlined in the Canada Lynx Conservation Assessment and
Strategy, written by an interagency team of representatives from the USDA Forest
Service, the USDI Bureau of Land Management, and the USDA Fish and Wildlife
Service (Ruediger et a. 2000).

A GIS coverage of Lynx analysis units on lands administered by the Bureau of
Land Management was created following the guidelines in the Canada Lynx
Conservation Assessment and Strategy. Over 153,000 ha of land administered by the
Bureau of Land Management in Wyoming contains suitable lynx habitat. However, this
land is highly fragmented and dispersed throughout the state. Only three areas are large
enough (> 6,500 ha) to qualify as lynx analysis units. Two of these areas are at the
southern end of, and adjacent to, the Bridger- Teton National Forest. The third lynx
analysis unit is in the Green Mountain area in south-central Wyoming. The Green
Mountain LAU is about 40 miles from the nearest Forest Service LAU, on the Shoshone
National Forest, and 130 miles from the next nearest BLM LAU.

A state-wide coverage of lynx habitat on managed lands was aso created to gain a
broader-scale view of lynx habitat in Wyoming. The majority of lynx habitat isin the
northwestern corner of the state. Suitable habitat in the rest of the state is more
fragmented and generally separated by large tracts of shrublands. Due to high mobility
of lynx, such separation is likely not an absolute barrier to dispersal through these areas
of suitable habitat, but large distances may reduce the likelihood of successful dispersa
and colonization by lynx.

INTRODUCTION

Canada lynx (Lynx canadensis) was listed as a federally threatened species,
effective April 24, 2000 (Federal Register Volume 65, No. 58). To facilitate consistent
management of federal lands that contain lynx habitat, an interagency Lynx Biology
Team was created to prepare a conservation strategy (Ruediger et a. 2000). The team



contained representatives of the USDA Forest Service, the USDI Fish and Wildlife
Service, and the USDI Bureau of Land Management. The conservation strategy was
published as the Canada Lynx Conservation Assessment and Strategy (LCAS; Ruediger
et a. 2000). Inthe LCAS, general guidelines for the creation of lynx analysis units
(LAUSs) were outlined, so that areas with lynx habitat in different parts of the country
would be defined in arelatively consistent away among federal agencies.

Guidelines for LAUs include suitable habitat delineation, minimum habitat area,
and habitat connectivity (Ruediger et al. 2000). LAUSs approximate the size of afemale
lynx home range. Suitable habitat includes lodgepole pine, subalpine fir, and Engelmann
spruce, as well as cool, moist Douglasfir, grand fir, aspen, and western larch (Aubry et
al. 2000). Female lynx homeranges in relatively contiguous, high-quality habitat are
about 6,500-10,000 ha (25-39 square miles; Ruediger et a. 2000). In the southern
portion of the lynx range in North America, or in more fragmented or lower-quality
habitat, LAUSs should be larger. It is recommended that 5" or 6™ order hydrologic unit
codes (HUCs) be used to delineate LAUs in the western U.S. LAUs with little lynx
habitat may be combined with adjacent LAUs when possible, or these areas may be
eliminated as possible LAUs (Ruediger et al. 2000).

METHODS
Wyoming Lynx Analysis Unit Map

We created a state-wide map of LAUs on Bureau of Land Management and
Forest Service lands in Wyoming. LAUs on land administered by the Bureau of Land
Management in Wyoming were created in ArcView (version 3.2; Environmental Systems
Research Institute, Redlands, California) using: 1) the GAP landcover for Wyoming
(Merrill et a. 1996), and 2) aBLM land ownership coverage. Polygons with the primary
vegetation types of aspen, Douglasfir, lodgepole pine, and spruce-fir forests were
extracted from the GAP landcover coverage. This landcover coverage was clipped using
the BLM land ownership coverage to obtain a coverage that contained suitable habitat on
lands administered by the BLM in Wyoming. The sizes of suitable habitat polygons were
then analyzed to determine the number and location of polygons that were 6,500 ha or

larger.



Lynx analysis units on the national forests in Wyoming were obtained from the
forests and added to the map containing the BLM LAUs. The LAUs for many of the
National Forests in Wyoming are considered to be either provisional or draft, as methods
to create LAUs on these forests are currently undergoing revision.

As requested by the BLM, a 10-mile buffer was placed around the BLM LAUs to
gauge the impact of potential BLM actions regarding lynx on land administered by the
Forest Service.

Analysis of suitable lynx habitat on federaly managed lands in Wyoming

A map of suitable lynx habitat on managed lands in Wyoming was created to gain
abroader-scale perspective of lynx habitat on federally managed lands in Wyoming than
afforded by considering LAUs alone. Unlike the map of BLM and Forest Service LAUs
(above), the map of state-wide lynx habitat on managed lands was created using
consistent criteria; the LCAS sets general guidelines for LAU creation, but there remains
some leeway in the fina product.

The map of lynx habitat on managed lands was created in ArcView (version 3.2;
Environmental Systems Research Institute, Redlands, California) using: 1) a state-wide
map coded with a suitable lynx habitat index (Beauvais et al. 2001), and 2) a coverage
delineating federally managed lands in Wyoming. The lynx habitat index coverage was
clipped using the management coverage to obtain a new coverage containing lynx habitat
indices for federally managed lands in Wyoming. Beauvaiset a. (2001) created the
habitat index by first assigning a habitat score to the GAP landcover types (Table 1). For
each polygon, cover type scores are multiplied by the percentage of the polygon occupied
by each cover type. These were then added together for each polygon to yield afina
habitat index score (from Beauvais et al. 2001):

Index = (Primary cover type score * [% coverage of primary type/ 100]) +
(Secondary cover type score * [% coverage of secondary type/ 100]) +

(Tertiary cover type score * [% coverage of tertiary type/ 100])



RESULTS AND DISCUSSION
LAUs on lands administered by the BLM

There are 3 areas large enough to be considered LAUs on lands administered by
the BLM (Figure 1). Two of the LAUs are adjacent to the southern end of the Bridger-
Teton Nationa Forest, and are 7,825 ha (30 square miles) and 8,629 ha (33 square miles),

respectively. These BLM LAUSs are about 15 miles apart (Figure 2). It may be possible
to combine these 2 LAUS, aswell as similar areas of suitable habitat on BLM land, with
adjacent LAUs on the Bridger- Teton National Forest.

Thethird LAU isin central Wyoming on Green Mountain, and is 8,111 ha (31
sguare miles; Figure 3). The Green Mountain LAU is surrounded by sagebrush
shrublands and is about 40 miles from the nearest LAU, which isin the Shoshone
National Forest. The Green Mountain LAU is aso about 75 miles from the Medicine
Bow-Routt National Forest in southeast Wyoming, and is about 130 miles from the
nearest of the other two BLM LAUSs. Thereis suitable habitat on land administered by
the BLM nearer to the Green Mountain LAU (5-8 miles away), but these areas are too
small to qualify as LAUs themselves.

There is suitable habitat in other parts of Wyoming on land administered by the
BLM, but none of these areas are large enough to meet the minimum size requirement of
6,500 ha (Figure 1), which is a conservative estimate for the southern portion of lynx
range in the United States. Of the 1,083 total polygons on BLM land with suitable
habitat, 1,055 are less than 1,000 hain size. Twenty-two of the remaining polygons have
between 1,000-5,000 ha of suitable habitat, and 3 polygons have between 5,001-6,000 ha
of suitable habitat.

Authors of the LCAS suggest that, in the western U.S., 5 or 6" order hydrologic
unit codes (HUCs) be used to divide areas with suitable habitat into LAUs the size of a
female lynx homerange. We elected to not divide lynx habitat on BLM land using
HUCs, because there is so little lynx habitat on BLM land in Wyoming, that division of
these small islands of habitat based on HUC boundaries would leave too little habitat in
each HUC to be classified as LAUs. The 3 segments of BLM land large enough to
qualify as LAUs (6,500 ha) have along, linear shape and are highly dissected (Figures 2



and 3). Each of these areas intersects 5-6 6" order HUCs, with only asmall amount of
lynx habitat falling within each HUC.

Ten mile buffers were placed around the 3 BLM LAUSs to determine areas on
National Forest land that may be affected by proposed actions on BLM land (Figures 1-
3). The 10-mile buffers indicate that actions proposed for the BLM LAUSs adjacent to the
Bridger-Teton National Forest may affect lynx on that forest. The 10-mile buffer around
the Green Mountain LAU does not overlap any land administered by the Forest Service.
This buffer does overlap 2 areas of nearby BLM land that contain lynx habitat, although
these areas are too small to qualify as LAUs themselves. This grouping of suitable
habitat in south-central Wyoming is isolated from other LAUs and most other areas of
suitable habitat that are too small to be LAUSs.

State-wide lynx habitat

Nearly all suitable lynx habitat in Wyoming lies on lands administered by the
Forest Service or the National Park Service (Figure 4). Within Wyoming, the mgority of
suitable lynx habitat is in the northwestern corner of the state, formed mostly by
Y ellowstone National Park, Grand Teton National Park, Bridger-Teton Nationa Forest,
Shoshone National Forest, and Caribou Targhee National Forest.

Suitable lynx habitat elsewhere in Wyoming is more fragmented and generally
separated by large tracts of shrublands. While this analysis is not meant to assess lynx
dispersal potential, it appears that distances between large portions of suitable habitat in
Wyoming generally exceed recorded lynx travel distances. In the northern part of its
range, lynx (age and time frame are not specified) typically travel over 100 km (62
miles). However, no successful dispersals have been documented in the southern part of
the range (Aubry et al. 2000). The Bighorn National Forest is about 60 miles east of the
Shoshone National Forest, and is at least this distant from other suitable habitat in
Wyoming. The portions of the Wasatch- Cache and Ashley National Forests within
Wyoming are about 80 miles from the Bridger- Teton National Forest. At their closest
point (in Colorado), the Ashley and Medicine Bow-Routt National Forests are about 95
miles apart. Due to high mobility of lynx, such separation is likely not an absolute barrier
to dispersal through areas of suitable habitat, although it may be a substantial barrier to



successful dispersal and is likely a barrier to successful lynx colonization (McKelvey et
al. 2000), particularly since much of the intervening land is not classified as suitable lynx
habitat.
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Table 1. Lynx habitat suitability scores (0 — 6) for cover types identified by Merrill et al.
(1996), taken from Beauvais et a. (2001).

SCORE COVER TYPES

0 Open water / human settlements / surface mining operations / irrigated
crops/ dry-land crops

1 Active sand dunes / black sagebrush steppe / unvegetated playa/ basin
exposed rock and soil / Great Basin foothills grassland / mixed grass
prairie / short grass prairie / grass dominated wetland / grass dominated
riparian / saltbush fans and flats

2 Bitterbrush shrub steppe / desert shrub / greasewood fans and flats/
vegetated dunes

3 Basin big sagebrush / Wyoming big sagebrush / bur oak woodland / shrub
dominated riparian / mesic upland shrub / xeric upland shrub

4 Mountain big sagebrush / permanent snow / a pine exposed rock and soil /
forest dominated riparian

5 Limber pine woodland / ponderosa pine/ juniper woodland / aspen /
subal pine meadow / meadow tundra

6 Spruce-fir / Douglas fir / lodgepole pine / clearcut conifer / whitebark pine

/ burned conifer
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Figure 1. Lynx analysis units onBureau of Land Management and Forest Service land in Wyoming. Red polygons represent BLM
LAUs. Red circlesindicate 10- mile buffers around the BLM LAUSs.
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Figure 2. Bureau of Land Management LAUs adjacent to the Bridger-Teton National Forest. Red polygons represent BLM LAUS.
Red circles indicate 10- mile buffers around the BLM LAUS.
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Figure 3. Bureau of Land Management LAU on Green Mountain in south-central Wyoming. The red polygon represents the BLM
LAU. Thered circle indicates the extent of the 10- mile buffer around the LAU.
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Figure 4. Index of lynx habitat suitability for managed lands in Wyoming, adapted from Beauvais et a. (2001). Higher scores
indicate higher habitat suitability. A list of cover types assigned to each scoreisin Table 1.
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| DENTI FI CATI ON_I NFORMATI ON

Citation:
Citation_Informtion:
Originator: Won ng Natural Diversity Database
Publ i cati on_Date: 20020502
Title: Index of Iynx habitat suitability for managed | ands in Wom ng
Edition:
Geospati al _Data_Presentati on_Form Map
Publ i cati on_I nformati on:
Publ i cation_Pl ace: Laram e, Wom ng
Publ i sher:
O her_Citation_Details:
Onl i ne_Li nkage:
Larger _Work _Citation
Citation_Information
Originator: Woning Natural Diversity Database
Publ i cati on_Date: 20020502
Title: Habitat Mapping of Lynx Analysis Units on Bureau of Land
Management Lands and Surrounding Areas in Woning
Publ i cati on_I nformati on:
Publ i cation_Pl ace:
Publ i sher:
Onl i ne_Li nkage:
Description:
Abstract:
A G S coverage of an index of lynx habitat suitability for
managed | ands in Wom ng was created to gain a
broader-scal e perspective of |lynx habitat and habitat
connectivity on nmanaged |ands in Woning. Nearly all of the
suitable lynx habitat in Wom ng lies on | ands adm ni stered
by the Forest Service and the National Park Service. Wthin
Woning, the majority of suitable lynx habitat is in the
northwestern corner of the state. Suitable |ynx habitat
el sewhere in Woning is nore fragnented and generally
separated by large tracts of shrubl ands.
Pur pose
Suppl ement al _I nf or mati on:
Ti me_Peri od_of _Content:
Ti me_Period_I nformati on:
Range_of Dat es/ Ti nes:
Begi nni ng_Date: 20020502
Endi ng_Dat e:
Current ness_Ref erence:
St at us:
Progress: In work
Mai nt enance_and_Updat e_Frequency: None pl anned
Spati al _Domai n:
Boundi ng_Coor di nat es:
West _Boundi ng_Coordi nate: -111. 1568
East _Boundi ng_Coordi nate: -104.0528
Nor t h_Boundi ng_Coor di nat e: 45. 1097
Sout h_Boundi ng_Coor di nat e: 40. 9946
Keywor ds:
Therme:
Thene_Keywor d_Thesaur us: None
Thene_Keyword: |ynx habit at
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Theme_Keyword: Woni ng | ynx habit at
Pl ace:
Pl ace_Keywor d_Thesaur us: None
Access_Constraints:
Use_Constraints
Poi nt _of Cont act:
Cont act _I nfornmati on:
Cont act _Organi zation_Primary:
Cont act _Organi zation: Woning Natural Diversity Database
Cont act _Per son:
Cont act _Position: Data Manager
Cont act _Addr ess:
Address_Type: mmiling and physical address
Address: P.O Box 3381
City: Laram e
State_or_Province: Wom ng
Post al _Code: 82071-3381
Country: USA
Cont act _Voi ce_Tel ephone: 307-766- 3023
Cont act _Facsinil e_Tel ephone: 307-766- 3026
Cont act _El ectroni c_Mai | _Address: wndd@wyo. edu
Hours_of Service: 8amto 5pm
Native_Data_Set Environnent:
ArcVi ew version 3.2 shapefile format

DATA_QUALI TY_I NFORVATI ON

Attribute_Accuracy:
Attribute_Accuracy_Report:
The attributes associated with this coverage are as
accurate as the attributes in the source coverages.
Logi cal _Consi stency_Report:
Conpl et eness_Report:
Posi tional _Accuracy:
Hori zont al _Positi onal _Accuracy:
Hori zont al _Posi ti onal _Accuracy_Report:
Vertical _Positional _Accuracy:
Vertical _Positional _Accuracy_Report:
Li neage:
Source_I nfornmati on:
Source_Citation:
Citation_Information
Origi nator:
Publ i cati on_Date: 20020502
Title: Index of Iynx habitat suitability for managed | ands in Wom ng
Edi tion:
Geospati al _Data_Presentati on_Form nmap
Publ i cation_I nformati on:
Publ i cation_Pl ace: Laranmie, W
Publ i sher: Woning Natural Diversity Database
O her_Citation_Details:
Onl i ne_Li nkage:
Larger_Work _Citation
Citation_Information
Oiginator: Woning Natural Diversity Database
Publ i cation_Date: 20020502
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Title: Habitat Mapping of Lynx Analysis Units on Bureau of
Management Lands and Surrounding Areas in Woning

Publ i cati on_I nformati on:
Publication_Place: Laramie, W
Publ i sher:
Onl i ne_Li nkage:
Sour ce_Scal e_Denoni nat or:
Type_of _Source_Medi a:
Source_Ti ne_Peri od_of _Content:
Ti me_Peri od_I nformati on:
Range_of _Dat es/ Ti nes:
Begi nni ng_Dat e:
Endi ng_Dat e:

Source_Current ness_Reference:
Source_Citation_Abbreviation:
Source_Contri bution:

Process_St ep:
Process_Description:
A coverage of managed | ands in Wom ng (which did not

contain Bureau of Land Managenent |ands) was unioned with a

coverage of BLM I ands. The resulting coverage was then
intersected with a map showi ng suitable Iynx habitat
indices for the entire state (Beauvais et al. 2001).
Source_Used_Citati on_Abbreviation:
Process_Dat e:
Source_Produced_Citati on_Abbreviation:
Process_Cont act :
Cont act _I nformati on:
Cont act _Per son_Pri mary:

Cont act _Organi zation: Wom ng Natural Diversity Database

Cont act _Per son:
Contact _Position: Data Manager
Cont act _Addr ess:

Address_Type: mailing and physical address

Address: P.O Box 3381

City: Larame

State_or_Province: W

Post al _Code: 82071-3381

Country: USA
Cont act _Voi ce_Tel ephone: 307-766-3023
Contact _Facsinil e_Tel ephone: 307-766-3026
Contact _El ectroni c_Mail _Address: wndd@wyo. edu
Hours_of Service: 8amto 5pm

SPATI AL_DATA_ ORGANI ZATI ON_I NFORMATI ON
Direct _Spati al _Reference_Method: Vector

Poi nt _and_Vect or _Obj ect _I nformati on:
SDTS_Ternms_Descri ption:

SDTS_Poi nt _and_Vect or _Obj ect _Type: GI-pol ygon conposed of chains

Poi nt _and_Vect or _Obj ect _Count: 38116

SPATI AL_REFERENCE_| NFORMATI ON
Hori zont al _Coor di nate_System Definition:

Geogr aphi c:
Latitude_Resol ution:
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Longi t ude_Resol uti on

Geogr aphi c_Coordi nate_Units: Decimal Degrees
Geodet i c_Model

Hori zont al _Dat um Nanme: North Anmerican Datum of 1927

Elli psoid Name: Cl arke 1866

Sem - maj or _AXi s:

Denoni nat or _of _Fl atteni ng_Rati o:

ENTI TY_AND_ATTRI BUTE_I NFORVMATI ON

Overvi ew_Descri ption

Entity_and_Attribute_Overview
I ndex Cover Type
0 Open water / hunman settlenments / surface nining operations
[/ irrigated crops / dry-land crops
1 Active sand dunes / black sagebrush steppe / unvegetated
pl aya / basin exposed rock and soil / Great Basin foothills
grassland / m xed-grass prairie / short-grass prairie /
grass-dom nated wetland / grass-domninated riparian /
sal tbush fans and flats
2 Bitterbrush shrub steppe / desert shrub / greasewood fans
and flats / vegetated dunes
3 Basin big sagebrush / Wom ng big sagebrush / bur oak
woodl and / shrub-dom nated riparian / mesic upland shrub /
xeric upland shrub
4 Mountain big sagebrush / permanent snow / al pi ne exposed
rock / forest-dom nated riparian
5 Li nmber pine woodl and / ponderosa pine / juniper woodl and
/ aspen / subal pi ne nmeadow / neadow tundra
6 Spruce-fir / Douglas-fir / |odgepole pine / clearcut
conifer / whitebark pine / burned conifer

Entity and Attribute Detail _Citation

DI STRI BUTI ON_I NFORMATI ON

Di stri butor:
Cont act _I nformati on:
Cont act _Organi zati on_Primary:
Cont act _Organi zation: Wom ng Natural Diversity Database
Cont act _Per son:
Contact _Position: Data Manager
Cont act _Addr ess:
Address_Type: mailing and physical address
Address: P.O Box 3381
City: Larame
State_or_Province: W
Post al _Code: 82071-3381
Country: USA
Cont act _Voi ce_Tel ephone: 307-766-3023
Contact _Facsinil e_Tel ephone: 307-766-3026
Contact _El ectronic_Mail _Address: wndd@wyo. edu
Hours_of Service: 8amto 5pm
Resource_Descri ption:
Distribution_Liability:
This coverage was devel oped using ArcView 3.2. Although
this data has been successfully processed on computer
systens at the Woning Natural Diversity Database, no
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warranty, expressed or inplied, is nade regarding the
accuracy or utility of the data on any other systens for
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di stribution constitute any such warranty. This disclainmer
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use with other data. WYNDD shall not be held liable for
i nproper or incorrect use of the data described and/or
cont ai ned herein.
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Di gi tal _Form
Digital _Transfer_Information:
For mat _Name:
Digital _Transfer_Option:
O fline_Option:
O fline_Media:
Recor di ng_For mat :
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Ordering_Instructions:
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