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WESTERN ~ESOURCE 
ADVOCATE S 

TRANSMITTED & FILED BY FAX TO: 307-775 -(,2\B (hard ~()py by U.S . Mail) 

June 3, 2011 

State Director 
Bureau of Land Management 
5353 Yellowstone Road 
P.O. Box 1828 

1ffi~©~DW~© 

JUN 03 2011 
BY: J-t's0J5 I 

Cheyenne, WY 82003 3'- I~ 
. (307775-&20"5 

RE: Protest of 16 parcels listed for inclusion "t the fiLM WSO Augus 2, 
2011 Competitive Oil &- Gas Lease Sale: 034,035, 036,037,038,039, 
041,051,052,053,054,055,056,059, OGO, & 061 

• 
Comment on unsigued EAs &- FONS18 prepar·cd fUI· tile Sale 

Dear State Director: 

The Bureau of Land Management's August 2,201 1, oil and gas lease sa.le offers sixteen 
(16) parcels comprising approximately 24,852.52 acres or public land or mineral estate 
within identified suge-gro Llse core population areas. The National A udubon Society and 
Audubon Wyoming ("Audubon") have determined that the sale allli s uh~equent 
development of these 16 parcels would further jeopardize the ~ll lllinu"d viability and 
recovery of the Greater sage-grouse and th~reforc request that the protested parcels be 
withdrawn from sale. 

Because approval of1he Disputed Parcels is pllrSll~llt to the unsigneu Environmental 
Assessments ,md Findillgs of No Significant Jmpac l prepared by I3LM . this Protest is also 
inlended to commenl on those documents. Audubon and Western Resource Advocates 
appreciate BLM's efforts to implement BLM Instruction Memorand l1l11 20 1 0-11 7 
providing for improved pre-leasing review of proposed par~ds, ancl look forward to 
working with BLM to further improve the leasing process goin!,\ forward. 

Speeifica).ly, in accordance with 43 C.F.R. §§ 4.450-1 ancl 3120.1-3, Audubon protests 
the sale of sixteen (16) lease parcels (the "Disputed Parcels." .. efen·cd to by the last three 
numbers in this Protest, Le., WY -1108-034 as "parcel 034'·) li sted below, which are 
scheduled to be offered by the Wyoming BLM '\llk August 2,20 II competitive oil and 
gas leflse sale in Cheyenne, Wyoming. 

COLORADO • 2260 DAS1!Ln~ ROAD1 SUIT:e 200 - .Bou.LueK., CO 80302 . ~\ln.-+-~4.11 fi~ . F ..... x; .\O \.7S6.$(lS4 • E.M.Alt: illro@westemresources.org 
NE\'ADA • 104 N . M'NNE.:o:OTA S1'k£.E:.'l'j SlJ ll',U\ • WRSON CITY, l\TV 8970) . i7~.1\111.1,)Ofl • F !\X: S6(').:!2,] . .:r~.()S • .EMAIL: info@>we.stl:rnrc:soufCI:s.ors 

N.E""-J..rE...XlCO • 409 E. P.A1.AC£ A"ENU£, SvrT.E 2 • SA N~A fE, NJ.-l 8750J • S{l5.~2U.l:~t,I(J • I·A.', : 50S.S.:!fl.1.'89 ' EAWL: info@Jwestel'nresources.org 
UTAH. 1:'O$OUTH 600£A"T,StIJTlL2AE . SALTLAKECJ'J'Y U'I'S</J1P. "01 4'7 [}(11 1 r.,/ II · 1 h"" t 

' - 0 .' •. , • r." ., .. " J <!.wc,~ ernreSDUfCeS.Org 

.. ".rww. westerlU'csou(t.:e~dvoca I es. u"g 

. .... . 
.. . .... \~ .. ,. . ". .. . J. 

.1 



• 

• 

• 

liG / O:JI 20 11 15 :] 4 FAX 

• 

• 
• 

--- -----

.. 

Casper Field Office (!Iigb P lains Vi~lrid omcc EA) 
WY-l108-034: 4H1.7 Acres 
WY-ll08-03S: 4S0 Ac res 

WY -1108-036: 75 .1.(;4 Acre.~ 
WY-ll08-037: 19l4.4 Ac ,·cs 
WY-ll08-0311: 2320 Acres 

WY-J.l08-039: 636.92 Acres 
WY-lJ08-041: 25 111.16 Aucs 

Worland Field Office (Wind RivcrlBighorn ,Basin Vistrict Offict! EA) 
WY -1108-05): 1996.54 ACI"es 
WY-ll08-0Sz: 1234.94 Ants 
WY-ll08-0S3: 24!l6.58 Acres 

WY-ll08-054: 1600 Acres 
WY-ll08-055: 18110 Acres 
W¥-1l08-056: USO Acre~ 
WY -1108-059: tlOO Acres 

WY-ll08-060: 1920 Acres 
WY-ll08-061: 2551.64 Acres 

The six1.een (16) disputed lease parcels are within the cure pupLLiutiol1 areas for Greater 
sage-grouse. See Wyoming Game and Fish Departl1)eLlt (WOrD) Version 3 core area 
map at: 
h11p://gf.state.wy. us/wildlife/wildlife managemen tlsagcgroljse/U pdate%20COTe1Ll eas v3. 
pdf. Core population areas are necessary for the protection of this candidate species and 
integral to conservation strategies being implemented by the State or Wyoming 1LlId 
BLM. See Il'vI 2010-012 and 20 I 0-013, EO 2010-4 (the JM and EO are part oftlLe 
administrative record relied 011 by the EAs). The core habi18i is the lLesting and early 
brood rearing habitat for over eighty percent of the Greater $age-gwLLse breeding 
population in Wyoming. http://gfstate.wy.us/hahi iiltlSa~ebrushS agcG rouselindex.asp. 
The range-wide population of the Greater sage-grOlLse I1<LS aln::ady experienced a nille!), 
percent decline from historic records- ongoing and reasonabl y ioresceablc future 
intrusions into sage-grouse habitat led the USFWS to lielcrrnine that listing of the greater 
sage-grouse as threatened or endangered is warranted . ~.e.~ 7S Fed. Keg. 13910-140J4 at 
(March 23, 20\0).1 

l. »ROTESTING PARTlES 

The National Audubon Society, founded in 1905, is a not-lur-profit corporation 
organized under the law$ ofll,e Slate of New York, wiih ii s headquarters ill New York. 
Nationwide, there are more th1Ll) one million Audubon m~llLbcr, ami >upporlcrs, 

) The USFWS' Mill·eh 23, 2010, 12-Month Findulg' I:or Pctiliu" , 'I'll I.i, l the Grcaler Sage
Grouse~ along Witll tlle reference materials cited tl1t:rein. are incurporated by n'::ct:rence jnto this 
protest. 
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including approximately two thousand in Wyoming, Audubon hus offices ill 23 statcs, 
including a state office in Wyoming_ Audubon \ mission is to conserve and restore 
natural ccosystems, focusing on birds, other wildlilC, and their habitats for the benetit of 
humanity and the earth's biological diversity_ i\udubon carries out that mission through a 
variety of activities, including education, habitat conservatiun and pllblic policy 
advocacy, 

Audubon's members in all pruts of the state share a LiCL'P concern for the ILlture of 
Wyoming's wildlife resources, especially native birds and their habitat:; , Audubon's state 
and local organizations commit significant time and rcsources cvery year to efforts to 
conserve and restore wild birds and habitats, Audubon's members work cooperatively 
willl state and federal resource agencies on a range ol'prujecls that arc designed to 
achieve a secure environmental future for birds and other wildlife and their habitats and 
for the people 0 r Wyoming and the United States, 

A udubon's members valuc the conservation, sound man;lgcment, allLl ;;ustninable use of 
the public lands comprising the Disputed Parcel s, use and enjoymcnt of the lands in 
qlleslion~and frequently engage in sage-grouse vicwing und hunting opportunitics, and 
other activities that would be diminished by any fliither decline in the pupulation ofthe 
species or continued deshuction of sage grouse hab ilaL As 1I eOllsequcncc, Audubon and 
its members would be adversely affccted by the sale 01- the Disputed Parce ls , 

II, BACKGROUND AN D I"ACTS 

The Sagcbrush Ecosystem that defines the Intcrmountain West and onee cuvered much of 
westen! North America is tillcicrgoing intense change: totiay less thM half of the original 
area remains, Wyoming is the last stronghold rur the sagebrush sea: over 50% ofll,e 
state is covered by sagebrush, making it a critical area for the reCOVlTY anti sllfvival of the 
sage-grouse and hcalth of its sage-grouse habi laL 
htlp:llgfstatc, wy ,us/wildlife/nongarnefLIP ISagcbrush/incie'(, asp, Over the past century, 
humrul activities have caused heavy sagcbrush loss nnd the ti 'ilg,mcnlation of the 
remaining sagebJush ecosystems, Sagc-gronse are natiw to the oemi-arid sagebrush 
habitats of westem North Amcrica, Previously widcspre'ld, Ihio species has been 
extirpated ti-om approximately half of its fonn er range due 10 loss ami Llt'gradation 'of 
sagcbrush habitat. 

Wyoming's sagebrush countTY has the highest remai ni ng population oj' grouse, estimated 
at over 54% of these birds rcmaining in the worlLl , JrI Sagc-gruusc arC a landscape scale 
species that depend on large intact sagebrush ha bitats for evcry aspect of their life cycle 
and usc multiple seasonal habitats that must all be avai lab le to maintain healthy 
popUlations , 

The loss Qf this ecosystem is a grave threat nut only to sag~-grouse but also to world
class populations of mulc deer, elk and pronghorn, as well as the other 29(; bird species, 
85 mammals and 63 fish species that depend un itl()[ habitat amI survival. Proactive 
conservation measures to assurc the sage-grouse's future wi II h"vc far-reaching benefits 
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to other species of concern with similar habitat needs, including otber S;Jgebrush obligate 
species of concem. 

lll. STATEMENT OF REASONS 

Seven oflhe sixteen Disputed Parcels (numbers 034 through 039. nnel 041) are located in 
the Casper Field Office (eFO), which are analyzed in the Ilig.h l'l"ins District Office 
Environmenta.l Assessment (High Plains EA). The remaining ninc paree;]:; (WY-ll08-
OS! through 056, and 059 through 061) are located in the Worland Fidei Office (WFO), 
which are analyzed by the Wind River/Bighorn Basin District Otlicc Environment 
Assessment (Wind/Bighorn EA). 

The corresponding district officcs prepared Environll1c.ntal I\ ,sscssmcnt", which, together 
with the applicable Resource Management Plulls, pUrpOl1to co",;titule adequate pre-lease 
environmental review. However, BLM's analysis [llT these parcels in Greater sage
grouse care habitat iails to satisfy. the National EnviroIllllcnwl Policy Aet. 

1. BL!Vl"failed to consider reasonable alternatives ~o conserve the gmuse and its habitat. 

The FA prepared by the High Plains District Office ('WY-U611-EAll-24) considers the 
environmental Impacts oneasing the seven parcel:; found within thc Cl'O t() be offered at 
the Augusl lease sale. The considemtion ofalLelllative:; under Section 1502.14 of the 
CEQ's NEPA regulations is often described a:; th" heart o['the el1virolUnental impact 
statement. Lee 1'. U.S. Air Force, 354 F.3d 1229, [23R (10"' Cir. 2ll(4). Linder this 
section, agencies must -

• Rigorously explore and objecti vely evaluate all reaoonable alternatives, 
and for alternatives which were eliminated from dctailed study, briefly 
discuss the reasons for their having becn eliminated. 

• Include appropriate mitigation lllCa, ures n"talready included in the 
proposed action or altematives . 

The "no action" a1ternativc discussed in 1he EA simply slates that "the I3LM would not 
offer any of the seventy-four parcels at the competitive lease sak that have been 
nominated" High Plains EA at 42. This all-or-notbing approach lo lea.sing., whieh 
combines fifty-eight non-core parcels with the sixteen core area parcels, fails to address 
the dOTlJinant concern confronting BLM and State of Wyoming: the pruper management 
of oil and gas leasing and development inside COl c area habi tat Jr.,r thi s candidate species . 
BLM dtd not differentiate between core and non-core parcels (High [,luins EA at 42) or 
specifically consider an alternative that would tlerer (i.e., not offer for sale) the sixteen 
Disputed Parcels located in core areas until aftcr Ihe sage-grou:;" amendment process 
(discussed below) is completed. These failures arc a btttl [law in the analysis requiring 
deferral from the pending sale. 

The need for one or (nore alternatives specific to core area parcels is undcrscored by 
statements in the EA that "the WGFD has identified corc ureas, which rcprcsent these 
relatively production areas, and has suggested special management [lll' tbe:;e areas" (EA 
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at 19) and BLM's express recognition that not issuing I~ase;; in co rc ha bitat would "be 
consistent with the WY Governor's strategy to Co.1Sl'rve the specics in support of the 
USFWS finding of Warranted but Precluded. " lOA at 26. Despite these statements in its 
own doclUnents, BLM seemingly fails to appreciatc tbe uistinction bctween core and non
core parcels--a distinction that clearly mandates different Illanllgcf11e nl. ;lpproaehes and 
options other than those presented in the EA. 

The EA also fails to consider one or more alternatives that woultl require the use of 
effective, science-based stipulations on the leases as lin alternative to the ineffective and 
scientifically discredited stipulations attached to thcse parcels. Given the well 
docwnented ineffectivcness of existing lcase sti pulations Illr sage-grouse, including the 
TLS and CSU stipulations placed on the Disputeu Parcels. it is incumbcnt upon BLM to 
evaluate other methods of protection, including 1) attaching NSO sti pulations to parcels 
located witllin core areas (currently, none of the Disputed Pare~1s are subjcello NSO 
stipulations); or 2) applying stipulations recently acJopt~c..l by the Wyoming Game and 
Fish Departmellt for oil and gas leases in core population areas. Neither "Ilernativc 
considered by BLM, in contravention of 42 U.S.c. § 4132(2)(E) anc..l4() C.F.R. § 
1502.14. -

If ELM believes it is 'unable to attach adequatc protective stipuiutif.)lls informed by new 
infonnation and the best available science as of 20 I I. it should stay i L'i hand and defer 
1l1ese parcels at least until the completion of the pcmling I{MP amenc..lmcnts. 

2. Leasin.g core-area parcels undermines the RMP_ .sagc-;;n.llISc arn~llc..lmCllJ process. 

In late May, 2010, the Wyoming BLM published" "Notice of Intent to Prcpare an 
Environmentalll1lpact Statement and Resource Managcf11entl'ian Amendments fOT the 
Casper, Kemmerer, Pinedale, Rock Springs, Newcastle and Rawlins Ficlu Offices, 
Wyoming_" See 7S Fed. Reg. 30054-55 (May n , 2010). Among other things, the Notice 
oflntent indicates that, "the RMP amendments wil l rcv i;e sage-grollse and sagebrush 
management direction in the existing [RMPs]to incorporate policil's set 1(.lI1h in BLM 
Wyoming Instruction Memoranda (lM) 201 O-U!2 lim! 20 I 0-0 13. UK Notice also 
i))dicates that, "the purpose of the public scoping process is to determine relevant issues 
tilat will influence the scope of the environmental nnaly~is, including alternatives, and 
gllide the planning process." (emphasis added). 

As noled in a recent media advisory, the ELM has begun 1hat analysis and is currently 
working ~i.th agency cooperators On a draft EI~. Sec "BLM I losts metOting to di scuss 
sage-grollse altematives," available online at 
http://www.blm.gov/wy/siJeniinfo/newsJoom/2010/novelllbcrlI9silgc-gnruse.html. One 
of the altematives being consldercd, a so-caned conscrvation alternative. would close 
COle habi lat areas to oil and gas leasing. A second aitcmativc, the proposcd action, would 
continue to allow oil and gas leasing in core arca, hut IInder stringcnt lease stipulations 
limiting both density of development and total disturbance . 
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In situations such as thesc, NEPA procedures plnce limits ell] agenc), a"tiuns: "Until an 
agency issues a record of dccision as provided in § 1505.2, no action cllnceming the 
proposal shall be taken which would ... (2) Limit the chlli ce of reasonable alternatives." 40 
C.F.R. ~1506 .1. The sale and subsequent issuance of these seven protested parcels with 
the existing lease stipulations would precludc BLM from comiLiering: 1) the a.1 temative 
of closing thc area to oil and gas leasing; and 2) leasing wi th more ~tringent stipulations. 
In othcr words, ill the parlance of BLM, the deei:;i on to kitSe these corc an;a parcels 
would leavc no "decision space" for BLM to consider and implement alternatives that are 
cunE:ntly under consideration in the RMP amendment proce», a violation of 40 CFR § 
1506.1. In biological terms, leasing of core area> contravenes the bcst availab le science 
On this species and its habitat - and recognizell strategies to recover the species from the 
brink of listing and possible extinction absent more protecti ve new luanagement 
strategies. 

The alternative of closing key sage-grouse habitat areas to oil lUld gas leasing (i.e., 
designating the lands administratively unavailable), is [In alternative specifically 
recommended in BLM Washington Office guidance codilied as Instruction Memorandum 
No. 2010. .. : 071: Gunnison and Greater Sage-grouse Manage11lent Considerations for 
Energy Development (Supplement to National Sage-Gruuse II"bitat Conservation 
Strategy. The guidance provides that: "In RMP revisions anll amendments, analyze ooe 
OT nlore alternatives that would exclude priority habitat [rolll "nergy development and 
lransmission projects." Leasing would violate this guidancc. 

Leasing the Disputed Parcels would violatc 40 C.1.'.lZ. § 1506.1 beeau>e it "limit[sl the 
choice of reasonable alternatives" by absolutely precluding th~ adoption a.nd 
implementation ora "no kasing ill core area" altcrnative and a "lease with ~tringent 
stipulations" alternative, both of which are cWTentl)' under consitkration by the RMP 
Amendments plan.u.ing team. Rather tllan leasing with inadequate stipulations under the 
existing RMPs, BLM should defer these parcels pending a decision on the Amendments . 

3. HeM's decis'ion to oifel' the protested parcel> without explaining how it reached its 
decision with respcct to each par(,el falls shon of the "hard look" required by NEPA 
is an arbitrary Clnd capricious exercise of agency J;llithori Ly 

NEPA rcqllires ELM to takc a hm'd look at the environmental impacts of' it> decisions. A 
i'undan.lental principlc of administrative law is that an agency Illust providc an 
explanation for its decisions and actions. See, c.g.. , Ileal' iiiv<!/' I )<,ve/"l'lIIelir Curporclliol7, 
157 IBLA 37 at 73 (BLM must analyze all pertinent factors aflll substantiate its 
conclus i o~s.) Neitller the EAs nor the FONSI discuss Ih" screening proccss relative to 
these parcels, nor its specific application to the sixteen disputed COrl urea. parcels. The 
High Plains EA states tl,at "all pm-eels were screcned against the sage grouse core. area 
screens" High Plains EA at 43. 

While the screening process mandated by 1M WY -20 I 0-012 was outl inell in thc EA, its 
application is fatally inadequate. Thc EA does flot explain or docu1l1ent the application 
and the results of the screening analysis for each pmticular parcel, thus I(Jreing the public 

6 

• 

• 



fl6 / UJ /}01J.. 1;:; : 15 .fA.X. lVESTRESOUHCE 

• 

• 

• 

• 
• 

• 

• 

• 
• 

-
to guess as to the factor or factors that led BLM' s decisions . Howev~T, tht: High Plains 
EA refers to appendix B for specific parcel screening application and analysis, which is 
grossly insufficient. Iligh Plains fA at 43. 

Appendix B inchldes tables oftl1e sagc grouse serecning proccss with yes or no answcrs 
to all of the scre~ning questions for each parcel. Iligh Plains I':A at (j(l. Ilowever, these 
tables were only completed for the parcels fOllflLI within the Buflalo allll Newcastle Field 
Officcs, while the parcels located in the Caspcr l:ield Oftice did not [!,et a 1able with 
specific sage-grouse screening application. Whil~ th~ Kuffil lo and Newcastle Field 
Offices did have minimal parcel-specific application orthe screening requirements, all 
field offices lacked analysis oftheir scrccning process. 

In fact, the only hint of rationale and basis for thc llLM's leasing L1ecisillns fOT CFO core 
area parcels 036-039 and 041, is that "the parcels arc not located within suitable sage 
grousc nesting habitat as established by the criteria ,et ill the Caspcr lZMP. 1M WY -2010-
012, and 1M WY -2010-013 ." High Plains EA a\ 44. BLM lliunot discuss or explain 
how 1M WY-2010-012 and 1M WY-20JO-013 WCrC applicd \0 thcse parcels and instead 
relied on an asscltion of conclusions. Furthenllore, the Ilig.h !'Iains LA s\ates that parcels 
034 and~35 m:e "eitller pmtially or entirely 10calcU within a sage g.rouse core area and 
suitable sage grouse nesting habitat as established by the critclia set ill the Casper RMP, 
1M WY-2010-012, and 1M WY-2010-013." ]Jigh Plains J-::A al45. 

Analysis of how these conclusions were reached is sorely ncedl'U as hoth these parcels 
are completely witllin core arcas despite the F.As infercnce that they arc not. Exllibit B, 
Audubon map depicting proposed parcels 34 [UlLl 35 anu core areas. Notwithstanding 
assertions oflcases On slUTolmding lands and the lack ur "11 square miles of contigllous, 
manageable, unleased federal minerals," BLM needed to take a hanll llol; at the need for 
adequate stipulations based on current science allu WGFD recomlUendatiuns. See High 
Plains EA at 45. 

In Appendix E, Public Cumments and Agency Response, lJLM simply stales tlmt "All of 
these evaluation criterions were give[n] a harcJ look by the II JT and were field verifled[.l" 
High Plains EA at 121 and 123, Responses to Commcnts:1 and '). This ,tatement is 
insutTicient support for tJ1C decision and an inadcquatc explanation of the agency's 
rationale, absent adequate parccl-specific analY!iis for thc Disputed I ',lI'ccls in core 
habitat. Hypothetical future analysis at the APD stage cannot "ssllre clInservation of 
habitat, or application of protective stipulation:; which are lacking in the CLUTent sale. 
ELM' s assertion that pm'cels were "appropriately stipu lall'll" is unsupportcd (EA at 128, 
Response to Comment 26), given its reliance On outLlated stipulatiuns fj'mn the existing 
RMPs. EA at 129 (Response to CQlIllnent 30. acknowledging thatlhe Amendment "is 
analyzing and developing leasc stip"dations for thc C;rclltcr sage-grOllSC.") 

BLM's failure to address basic questions regarding sagc-~nJlLSe habitat and conservation 
also TUllS afoul ofNEPA compliance requiremcnts [()r nil ancJ gas leasi ng articulated in 
the Tenth Circuit's decision in New Mexico v. liUd, 565 F.3d (,X} (,1 Oth CiL 2009). The 
law from this case rcquires BLM to review proposed lease parcels allhe lease swge to 
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dclcnnine the reasonably foreseeable environmcntal imjJilcts of ruture dcvelopment. 
Factors relevant 10 this analysis may include the cx istence of development plans for thc 
lease, ncarby exploration activities, actual developmcnt in the arca and the presence of oil 
or gas deposits or known fomlatiolls within or in proximity t(lthe lease. I [ere, 
development of this inlportant sage-grouse hahitat could compromise n.:covery efforts 
and contribute to a listing decision under the I .; ndan~ered Species Act. 

Some oftl,cse same factors may have led BLM tll dec ide that the contested parcels would 
not be manageable as intact habitat under appli cable State and Bl.M policies. Howcver, 
therc is insufficient analysis in the EAs or elsewhcre in the public record demonstrating 
tllat BLM undeltook this inquiry. Accordingly, t.he public cannot know why BLM made 
the decision to allow leasing of the Disputed Parcel s in core areas - which appears 
incomistent with recovery sU·ategies. Absenl sllch a reasoned decision that sets forth the 
agency's rationale, ELM's leasing decisions violate NLJ'J\ and the la'" Clfthis circuit. 

4. BLM failed to analyze new infolmation and science re'surdin" impacts to winter 
concentration areas. 

A recent peer-review study appearing in the Journal or Wildlik Management suggests 
tbat uvm1abiJity of winter habitats may be a limiting factor in grouse populations. The 
authors noted that "[sJmall changes to availability ofwinler habitats hove caLLsed drastic 
reductions in some sage-grouse populations." Under the head ing, "Management 
ImplicationS," the authors slated: 

We recommend that areas identified as crucial to mceting winter habitat 
needs of sage-grouse be protected from disturbance and ckgradation and 
designated as Critical Habitat wldcr tl, e CanaLlian Spccies at Risk Act 
(Species at Risk Act 2002). Moreover. we rccommend a setback distance 
of at least 1,900 meters ror allY energy dc:velopmcnt froUl all winl,," 
habitats identified as Critical Habitat bas(:d on ou r lJlodel. Mitigation of 
clisturbances that negatively affect sage-gru use wintcr habitat 'luality 
(e1lcrgy and anthropogenic development) could be applied in key 
sagebJush habitats to enhance critical winter habitats Il,r sagL·-grClUSC. 

Exhibit A at J 813. 

Neither the EA prepared for this sale, nor the untieriying. IZMPs, contain any discussion Or 
analysis of this impOl1ant issue. Documented evidcnce 01' hann to sage-grouse caused by 
disturbancc in and destruction of winter habitat is si~ni licam new inJurrnation, never 
before c~sidered in any NEP A document prepared by the LILM I·idcl 0 lTices offering 
the contested parcels. Given the dearth of information on this SUbject, the Disputed 
Parcels should be examined priOl·to lease sale 10 delcrmine: l) the prescnce of crucial 
sage-grouse winter habitats, and 2) if such habi tals are idcnti lied. whether the parcels 
contmn adeqLlate lease stipUlations, such as no sLl rfaee occupancy. to effectively protect 
habitat from disturbance and destruction (currently. NSO stipulations arc ahsent). 
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The CEQ's NEPA regulations require agencies to supplement 1hc::ir NEP A analyses when 
"[tJhere arc significant new circumstances or inforlllalion relevant to cnviromnental 
conccms and bearing on the proposed action or ilS il11pacbll" (40 C:I:I{ 1502.9(c)) "even 
after the proposal has received initial approval." Friends o(rlu, Clewwa,"l', 222 F.3d al 
557. "If infolmation developed after the NEPA st8tclllcnls was sutTicienLiy new and 
significant when compared to the infonnation upon which the NFI'A statements were 
ba:~ed, a new NEPA statement was required" Cel'1lel'.fol' Nulive Pco.\yslems, 170 IBLA 
33 1, 346 (2006) . Given the importance and brravity oi'lhesc findi ngs, the Jaw reqLLires 
BLM to supplemcnt its NEPA analysis before it can issue the leaslOs protested herein. See 
Marsh v. Oregon Natural Resources Cuuncil, 4\)U u.s. 3(;0, 373-74 (1989). 

IV. REQUESTlt: 1) RELIEF 

Audubon requests that all sixteen (\6) lease parcels protested herein be withdrawn [Tom 
auction and managcd (0 protect important corc arca habitat in accordance WitJ, 43 C.f.R. 
§ 3120.1-3. In lieu ofvtithdmwal, certain Disputed Parcels or alOres in these parcels may 
be appropria.te for leasing subject to "NO SURFA(:1i OCCl JI' ANCY" (NSO) stipulations 
which could be modified to allow lor surface Oewpancy anll developmcnt should 1he 
BLM dc~rnline, based upon subsequent site-specific environmental rc view and 
disclosure, 1hat occupancy and development coulLl OCCul' somewhere on the leasehold 
wiUl0ut further impact to the sage-grouse 01' its habilaL consis(lOnl with the Wyoming 
Lxccutive Order 2010-4 and BLM's sensitive "'pecics policy and naLional sage-grouse 
conservation plan. However, any such detemlination must be subjecL to public and other 
agency (specifically, USFWS and WGFD) review lind comment in "revised DRAFT EA 
- and leasing under such NSO stipulations would be unlawi'ul at Ull' August sale based on 
the eLtn'ent record . 

Respectfully submitted., 

Mikc Chhopolos 
Lands l'rognun Director 
Western ResoLlrce Advocates 
2260 Baseline Road., Suitc 200 
Bouldcr,.cO 80302 
303 444 I rKS x 217 
mike@westernresources.org 
CUIlJl"eljor Audubon 
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LIST OF EXl:UBITS TO AUDUBON PROTEST: 

Exhibit A 

Exhibit B 

Sage-Grouse Habitat Selection During Winter in Albclla; Jennifer 
Carpenter, Carron Aldridge & Mark S. Lloycl'.: .I <>LIma I of WildJife 
Management 74(8):1806- 1814; 20 10; DUI: 10.2 19312009-368 

Audubon Map of Caspar FO Parcels ami Core Areas 
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J'JIlnI.:lI un"r,hllif .. lvbn~lt~""'nt 7,1(8):.lllOC-1814: 2010; 001: 10.219)/204 1" -.1l, ~· 

Jl10llagcmwt a7ld Comcrvatiol1 Article 

Sage-Grouse Habitat Selection During 
Winter in Alberta 

JENNIFl!1t CA ' U"ENT ER. 1 D'f'M",IIau ,!(JJi(J(ogiaJJ S.·i~})I'('f. Uni~(wl" ~(,11!Ja"'. j ' ,I."tr:JIWI •• 11: F, (,' lJ~u. e,m,','-1 

CAMEr~ON ALDRIDCE,:t Dr:r.JTffll.·/V if Bidw,,(irilf Scim.~ •. U"k;'1 ; ~v r;( A"/~~' .. l:.''/'',~ nl1 ·' . .'Jzj TM.- ~/·'1. (',,,,,, ,/,, 

MARK S. BOYCE,:' Dt'J"lrtmmr ~(Bj~IIJff..£1lf Sriuu,:;, U"j·wn';/)' ~"Alhll" t . tfI'Jollf.O ll, -J I/ -r,,(: .. ! E" , (,.-" .. ",,/./ 

J\.l{STRACT GJ"~ I"I uv;e-p'('IU¥C. (C""_:,,,o II1o/CaJ"mll1) ru~ '~lrl "'~ "r '" , !"f:c·hud . t..~rl.·n!i'I" ' 1'1 '.) Ii" r""J ;UIU ,~hu dw:i"g 
,.tlher, rtf f~"\' ~I udil;ll ha~ .. : .. :~:~ wirut:t h~l)j';l( ~JGoCtill'l, p;uti"Il.ul,'· ~I '(:ll~~ _"I,I.c"" I.ll' (t' ctt" ~~I'~ ' hll\ "'! ~M\i .. ~, 5m\\U t:b:mr,u til 

:I\I'".ill:.Liliry o!'will~ 1,~hi~" JliVt ('" .. u~d u..:.udr: rP:drn;aon, in $!,'In': "Ij:"': ;; /1011 "': l~ )l'''t.:.ri ,>n' , \Vr ,,,\,,~: ~.J ,"nm" h .. I""t ~dt!l;[Jol\ tIl' r:lSe

~I«"J<: ,n A1bcra.. Cuwd..o., h~ u";l1g ~ (~'oUt\."'C rd ..... -ciDli fWicion . 0." I""'""'" ",I' Iv 1) y'<: n~I.II ~ ~ mt~", h',,,,n h.,bIL .. ,-~I.ecd.n" mDClc-I ('olr 
I\I),~':I U~\'e.""Il.!"Us~; 1) i1P:uU.1I}" d.:piC( h,bil'.lt ~uir.abilitr in 1I ~nrh; , ]',h" "",Li"lI :;'1 .. t~Jn m i;l~L1r : I \' ~' I"'U ,~ i lJ. .. lu!(.h ~I/obahili[)" ("or 
s~lc("';ool and d,'I" W'lfoO..""""lCDU i,nl""run ,~; ~,ul3) ~P:lo..":111 U..; 1cLdve i"lIu;II.,· ,, ' I",,, ,,,,, dl ·.~ k'l"" " "t. i ",-I",\;"". "H ... ,J ;:~. '...db. illl2nd:-=1'" 

u...,d.eU o(w;mC( h"hicu " ."k~"tion. Tl!"n'.oin and "~g.cucintl d\:\rl~'~';.U\"'. <.o.,;d"",h ,''' ''r " ~" tl HvV" hcml 11ll ,(h'~J' r ''''''Wi t', :l.IIU CD\!l~.v 
d ....... d opru<:nr ~~ iml""lT:IIfl! in IVp Ak.uk~·, l .. fowu.tion C';rerion- ...... iwl~d m .... dd~ Du,;, ,!; "'-;"' <:" '. ' ;,;\··r. UI"·:~ ~dt:.· ' ed clCUt"!; ~~d.>n ... h 

C(l"~f aml hDLIlO!!~IOU.' Ie.>' ru~t:d 1I1("".ti, ;Iud :[.,"oided U1U~' d<:'l' ~I "J""\' '' ! ~",J "; · tuck mll~. !, ·~;I. '\ ';;~ "''''\I~ w\OOidAllCe \If el)\.-"!:)" 
d .. ...-dopn1oenI h i&hl~h[S th .... n."d fDr comp"h.o:llnh-.: "tlll'goc."U1\"Ut :r~uf"".·.:'.::; r~,l r "",'" ., " " " " I ~ ~~ C h.lbi .... ) ,. ,." . .. 11 · C.1, .... "". 

ICEY \ 'VORDS Ctnh",,"cw UT(JIIJ"JifllIllS, crilic.u h~hiwt, ':fI~r~y l.kvdv l'lI' ~· III, ~1l·;lt.:r ·itl .l!,~ ,;rll")\'; , ,\,;::uun.:~ :;r;;)C'cdoll fum:.t.iQI)~, 
wimer hlll)im{~;. 

Greater 6agc~gr(tusc (Ccr~troCt.mL( uTopha.ritlT/~\-' hereafter 
sage-grouse) ili -an endangered specieli in Caoach. (Co llun it"
fCC 011 du: St:&.tw; of .Eud.;mgcred Wllcllife. in CMMa 2004). 
Range-wide 'as:e-grol.L~c howe lost ~pproxi..mil[C"ly 44% of 
thcir presert..1cmenr r.mg·c (Schfocdcr ct :1l. 2004), md 
poplllatioJ1s have cominucd (0 dccline:: by 2% per year since 
1965 (CnnncUY:J.nd BraUD 1997, Connclly er :\1. 2(04), with 
local declincs as high as 92% (Connclly et aI. 2000, Aldridge 
1l1d Brigham 2003). fu:J. rc.su.it, silge-grlJuse 'llC thc focus of 
il1ltllsive rC1ic:t.rch and m:magcrncnr effonli act"O$:; their 
ran~c. Population declint:f; "J.fC lhough( to be d,rj\'cn by 
n:dUc:t:1uns in 'habit!lt qu:1lit.y during 3 ... litic:Ll life llt;lgCS; 

nesting, broad rc..'\ril.lg, and ,,,intcring (COIlnt:Uy c.t :ll. 2000, 
2004; l\.Joyn:UHlll (!r al, 2006; Aldridge ;11\0 Boyce 2007j 
J-li\gl!lI et al. 2007). J\1dridge af1d Boyce (200i) identified 
~nd mapped critical lubit,\ts (or &agc-grouse Destin!; an,(1 

'brood rc:al~g ill Albcna, Canad:l., but DlJherty ct al. (2008) 
noted the lack inforfll7lt:.1011 on 1'll1d.,;etpc-level wi.nter l.c.t.bitar 
nce:w (ur. 6age~grou~e, Winter h;\bitms .ue generally not 
considered a rCi!c:tfch priority bCCOluse winler &urv1vn.1 of 

snge-grouse: i~ typic-.J.lly high (Connelly ~t 'll 2004), bur 
wimer habil!1.t~ llI:t.y be of g"C";l.tcl· importance in dcdinio(; 
popubtionti_ For c.xaJ.nple, in nonhero Colorado, USA, SO~& 
of ""iuter tiit~ used by s:l.gc~grollse o ..::curre:d III < 7% of t.hc 
rNal 3[Ca \l( ~"bcbtut>h (Arl<!flliJiIJ S('P_; Beck 1977)1 and 
small ch:mgcti to rhe quali ty :u1d :l.vnihbiliry of winter 
h"bi(a(~ have resulted in sc\'cxc: rl!ductions in !i:lge-grouse 
pop~;J"tiODS (Swcnson ct 301. 1987), Furthe rmore. ltc"'C"~ 
wimers C;Ul conrriburc. to n:Juccd ;\lmual swviv;ll (MoYIJ;"\
h;!r:l c\' al, 2006). 

1 Pro mt ol fJrt!JJ: A/herM CrJ1IJ,'NJIII ;o" AJJOC"ilTfiOfJ, 1609-3 A~'u1/l.' 
SOlli", r.r.rhhritls,. AB TIl ;,.fj·, Ct!,liJ,w 
~ l·',yJ(nf 1,,/d'''J: JVREL, Co/rrrrlF/Q Siafr' UllhNr!ily (lnd U1/i~,;d SMUt 
G,~IOglflll SurlJ,,), 1750 Crtlru A t-'ttltlC, n"i/dj"g C. Fort GoUin .• , CO 
S05U -SlJ ~', USA 
J EWI/JI1i/' () o)""I!A.alb"r1I1.ft/ 

jl)lI~ 

1\ hi'; ! studies of ~';\~(·-.I!rnu:;e winter h:iliit:\ts fOI..""U~r;d on 
~ i l"" -~' I-.t:~iJi..: lC:lrurf'~ ~u ch 01::; ht:i;;ht, CiIlOP), COver, or crude 
prott in k ... t"I,:. ;11 ~ilgt:h rLl~h :lll<1 clc.:.u-l), identified the 

im ptl rr-ln(l' lIf TIluucrar~' -r(,-dcm( ~a.gebI'USh cover during 
wiMr.:r (c, :;., Enr, 'illd SI.:hhIJ wcilc.r 1972, Beck 1977, 
Conm:lly cr ;\1. 200U. Cr:l\vfilrd ('\ nl. 2004, Sauls 2006) . 
Alrho'I.!!;h illlpur.::tnt in HIl(k r:-mnJing h:iliit:\t usc. $uch loc:tl 
Hudit:s do nor rrc~r:nt nlcUl\\~L:r s iln IIntlcrsmndiog ofhabitilt 
~clctti()n ;IT ,\ ~l-,d t! usc/i.ll H. idcntify and prioririze 
bn,·i.~(";'Pt:. [liT .:unscTy;uillll, 1\11 !.!...\(cptioll is in [he Powder 
Ri,·\·!" D:I~in c)f \V.I'(tluing. allu .IVlnQt;ma, USA, whcl C a 

liIIllhcapc :Lppm,ldl \/1." :\:' .'iu ..:c:e !'~ fll l\r used to detcnninc dl.l.t 
hU\J~I.."-:;'pc t;l ~·i'\) ~. ilH:ludjnj; vCI?/'\j1tivn, t.opogt'ilphr, :\nd oil 
"nd j},a.' . .11'l.tl' lt'~'IIIC"nt, :dfL'\-h'd ':' ilg:C"-grou.se w i.nreT h"Olbitat 

~dC"Cli(ln (D\,heny ct a1. 100l:i), 
;'\.·h,dding hahir;l\ $~IC't:tilll1 lI .<.ing (C50W'CC s.c:Icctlon 

lun .:tion!i ( R$F) ulfen; [he ~h; l; ty LO ,3.J1k :l1"C;t$ by their 

rd3.rive plllb,tbilit.\" llf "l' k~\il)1I (Manly cr at 2002). 
i\-i .ln,jllg th":M' n::h\\i\"l: pml ,:Ih ilirie.s ill 3. Gcogrilphk 
]II IDrmat IUI' ~y::t t' lLL (GIS) (";Hl idcHtify tcgions with high
qll"lil)' h;l bi.\,\\~ ~\Ild 1:'111 pll'''itlr.: tnan:i,gcls with ll1l1c:lllingrl.ll 
TfUll f')r priluiri zing ,trt:;t~.: 0 1" ,-0I1scn'atioD import.10cC 

(!\lJ rin;.;c ;"I" ct B uyr.:e 2(Kl7) . T I.":- ting a habit;tr-$election 
modt'l wirh jmlcpt'ndenr ,h l,\ CII;;urc; jnFcn:nce.: rCS3.Iding· 

h:lhif;H i-t: lc..:ti on :\r.: lt ll.,uSI and 0\. cOl1lpr;ting.modds 
Irnl"ll ,'h'llrk t::1n he I)$l'd I l ' t:v:du:lro: :tltemativc modc1<1 ur 
h:lbi (il\ sdn;ri~1I1 ( 1\111"11 11<1111 and A,)derson 2002, M,m!" et 
,11 , 2002). . 

\VI: inVC'H i;},tl·J winrer h .\bil~1I :=<.:h:cLion by S~~I!-b'TOUSC il) 
sr,url ll.:;I,: ",,.,, AJheru l)u r "I~r;c u\'e$ we"l! t"O 1) gCDer"3l.C :l 
(llb u~ 1 ",i nTl:1 h,lL-Ilar ~det"T il)n mudd fClr :<!lge- ,grousc:; 2) 
~pati,d!y rkl'i l' j Imblt:tr ~\\it:.hilil.V W identity ' ru~lS with a 

hi t~h prnb'l.l,jlit)' ,J f lClc l" il lll ;m d thus, comel· ... 3.tion 
ir',pnIT,\lI tC . :lnd .1) ;\ .~ ~l· ~ ~ th,.: rc1:ui\'c iilfluc:ncc: of humtll1 
drvcl"t'I1l~:n[ in l alld ~C\lpc mndch., including intcll.iive 

TO., .!IIU'''.,' ... fW"UJliil:" M:UUlletntm' 74(G) 
Tile JUl101:1' or WildlHG Ma n3gcmeo, wild·14-oS-J.3_Sd 1719/10 lS:00:;; !,l Hi013 e ll!.1 t;- 2005·2-668 
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Hg".n: 1. Wim~r luihiClt :u.j.t'lt-j'it~· J~t g:r~t "4i,(;·~ll,IoC ~ ddCrm~\CtJ 
by It rC'!iu\uce felcalon (u'JI.:noll d\:lr IIlcorporntcd tt:rr.Un ~nd v~g'I!t;auuu, 
::.l.!.~bUih, 1:"'['lO' <b·e!0pUlcnt, ;'IfnI "nl'\fopcr(.~1: C..-.lt\lSC ~'llri<>blus.. GouJ 
InJ= .... .J11U' in.!icu<: in,;:".~<;d ptol:r.\bib'r or JlJhir-. .u Iil'lepion L,' la~ 
~<JWoC dutjn~ w;,,,,:r. Jnset depict;; l:ln&~ of l)T':' .. \~t I~~~grotr.;e IlIld 
loa.tiull r,f .;rudy IUO;l wlthill 5011ll!== A1bau. C:lI'I~d!\, 2002-2(l(J.t, 

;:nclgy dcu.clopmcm. on wime.r h:lbit::tr selection. We 
hypothesized thaI f'age.-~'Touse selCA.."t h:iliita~ comaiuJog 
grl:'3lCl' :lbundanre of :;;agcbtush in l::uul:;C\p~ that art: free of 
SIlcr...... throughout wintCf nod that s'<lge-grou!JC avoid 
lancl.:cRpc5 with :.tnthrupogenic diSlurb:rnca, GUch RS th()~ 
a,~50ci:tlt:d with energy development (i.c., well ~itc;)_ 

STUDY AREA 
fn the dry mixed f,'1ilSS prnitic of ~olH.hem AJberu., &:tge-grouse 

ilTC found within an apJ'Toxirn:ucly 4)OOO-kml area.. Cattle 
gr::t7.-e rnOl.1. of this Met\. ;lod appro:cimately 30% of thi;; area is 
inOualccd. by oil and gl\5 development (Aldridge :md Bayc= 
2007). 0.". ,rudy a= (49"24'N, llO'"42'W: -900-,. 
clev;uion) cocompll&Scd the core of the winter rangc 

(1,400 km::\ fig. 1, inset). Snowfall hetween November and 
March :tv!!t'':lgcd 73 em, and :1pproxim:ttcly 30 da)1; per yea.r 
,",-ere < -20" C (Environment C311:!cb2(09). Sir-'cr 5:1gcbru~h 
(Arli~mui(J canal was me prt:domin::mt shrub and no other 

species grows in this area. Grus \~ (\Qmin:ltcd by nutivc 
gra&sco such :IS ncedlc·;md-clucad gt~s (Sripa (om(lca). J Ulie 

gra.q; (Kodcria ,"oCT/miha), and wC5tern whC"a~'t~~s Vigrop),r01l 
",';Ihi;:, Coupbnd 1961, Aldlidll" :tnd Brighoru 2003). 

METHODS 
We c-1.prurcd f~malc sage-grouse 00 5 of 8 activc lda; 
(breeding sites) ill iOll!he-;u:tcrn Albena from 1999 to 2003 
by u .. ing ~-in IrApS (Schmcdc.r :1Od llnaun 1991). 1n 
Augll$r and Septcmb.::r 2003. we captured addicional 
juv~ll.ilc fl.:n1<,lq; by on foo~ nightlig:hting of flucks 
c(ll)t:.l..inirJg adult females with r;ldivl:ulla."s (Conndly et ul. 
200.3), 'It"tc fit (enmies with 14.g neckhct-sC)-le t';ldio

uall'3miucll' (RI-2BM transmitters; Holohil S},!>[ems Ltd. 

Carp, ON, Canada) . vVc loemed birds with :l 3-elemt!nt 
Yagi <.Ulnmni\ and :.n R-10OO sc-,umillg telemetry Tcc(!iver 
(CommuniCdtlo03 Spccialil;ru:, loc., OrAn&re, CA), When we 

c;upo::f' ..... "', ;I), - S:J/i'J-G, o ... ", Wm.eT .fi:ll';::1U 

coutu lIur 10(;1>:.: l'i11;II;U~ (,.rlm tht' 6'1'oul.\(l. we S<:·:uclled for 

sign"l,; frum :! fixer{ ,wing '.lill'f,l!t, VIle: If.l~[ed ,and ~ushcd 
fcn';llc; :1PI'rt/;timiltciy om:\: pt::" week uuriag wmter from 1 
Ntwl·mb" tl' .I:'; i'\-Ian·h ill 2002-2003 3lld 2003-2004 
(!)('r"(;:tln,:r wi!llff 1 :lOd winll."r ), respecti .... ely), ] f";l. flock of 

uird:i flushed :md \",,' coulJ nut dl·rl~nninc the e;clCf locltion 
of rht: r:wiUl'nILIfI·j nin.l, wt' "'Hlrded the appJOximatc 
(.cnrl!r of tltl· ntl(.k :1.~ the m'e tn'-:1I"ion_ In dlis CISC,. if we 
nll~ltl:rI multipk nl:1rkcd biJ d, fmm the ~lle Dock, we 

ron"idcrcJ " hl~'M,on 1m <! ;I.l·I, hmi in mod!:t development. 

(;colf-'ph k Jnf.lnnaoull S.r--rc Jn Pid!ct01" Variables 
Ft)\I'lwing A.ldridl;~· :11U:i Bn~'ec (2OU7). we develuped." suite: 

uf ~'l(i:\hk~ in u G1S rhar arc prulmb l~' important predictors 
0'- ~" 'W·- ,I!.rn\1<;t: \Vint~· " t.ani!';'.t sd::~1ion. Following OUl' 

hypnthl:~I~~ rh:u ;;;It;e- (~rtH1 S ... ~dcrr h .. wital:> with ~gtbny;b 
:md :WUill i;\,ld.C.,-:lpc!' with <llllhrnpogcuic on."tUfbancc:;:. we 

groUpl'J l'".Iri"t,h-:::. inlll -4 cb,:;sn: 1) tl'rr:l.in and v¢b,reratiolL; 2) 
~,:tgcbT1J~h: 3) l"1\~,;r,~Y r1CVCIClplfl~JIl; :Ulrl 4) amhn)pogcnic 
Ic,Jnlreh, cllt:l'lIlp;IH.in,l!; ~n \'~riubk~ (Tahle 1). 

Tl) "":1lp:c n:rr.:~ilf ilnll ''\' f,cr,lrion variables, we UDe:d 
Lillld",lf 'l1..emalic M~LPll('r ;ill rdlin: imagt!s from July 2000 

tv gc:nc:r.!rc nri~htfLt'.l;:- (I,,.i/_,iO). gn:eoncu (grew_JO), :md 

1Il'f)l):lli'7.c-d ditlcrcm'C' "1.·~Cr!lf;nn indo:; (m/vi) by \Ising a 
t',n .. ~,:dlr.d-'·;\r f{am:fntm~lj"l1 (Cri .. r :lnd Cicooe 1984, Sdlc["!i 
1 ~'!;5) in rht: pmp'.un peT G("(lnl:ltiCl Ptim...::: 8,2 (PCI 
(;t:()m ~lIil<;. Ri\,h,1l1"lnd Hill. 0:-.3., CoI O;u:b). We usOO a soil 
nll1i"run: iwJt'_", Idl:lrc:,{ m ~~ I.:lHl1IHlWId ropographic ind~" 
Vii), Th:\t i):. c.:UJld:llCd wirh mit rnni:sture I1mj nunicrlts :U1d 

~ll'\il'r:,i trnm ;1. digilal dn'il1ion model (Evans 2(04), We 
,d;;\) u:::r:o ;l rerrain ru~r.l!dno~. index (m) derived. from the 

,\Il)twnr of c\c\';uiofl difrl.'ll'll\'I: Ih-rwo=:n adjacent cells of";l 

Ji.l';iml r.iL-v;lrion rnudd (Riky <~f 011 1999). \Ve also 

\::;;j,ll:Hr:n the. ml.':.tn (If 11th", ai, :tnd In and st-.lochurl 
lk"j";lrir,n nl" ndt·' ,lIld di. y,IIIII'~, within a l -.kroz moving: 
W;,lnuw ('IV Ud1li, j,J_)IfI·UI, ,-,i_lIJ.:ml. diJd, tTiJ.m~_ V\fc 

inr<'rprctcd higher ,l; ill1l1!;I,.d (kvi:l.rion values :.I.S ICpr~nl:l
rivr. f)(in..:rc~l~jll!;;ly votri .. hl., (hclcrogcncous.) patches, Fin:l.l1y. 
we: L1J>crl. a dry mi.'\\!d WOIfll J)I;lnt ,.nmmuruty guide prim:trily 
bil.~(:d M "nil TY}lI.!:! (AJarn"" ~" ;,\. 2005) to ru>sipl pllUlt 

(UlIllIlLLtlincs In et.:()Sile t.:;\tl:W.lri(,.!<: (11. W . Adams, A1bcrlil 
Sus(-AinOlbk 1~\~"'lU rcc iJevd;,pUlCIlt", pc~on,,1 eOIlUIlIJ.-uca

[inn) ,,"J l'"i' lil1\i(fCd rhe propmtil1o uf each cco~jtt ,'Vitrun :l 

1 km.! mu\·inl-t Willd\IW (1"', '1 ... /<',:1), 

S;\j;l'bm~,h i~ nn irnpP!t,uH h;lhii,lt CDi npOI1c:nt for s<'lgc

grl)U~C ~cr(l 'if, lltl lift: St":.lgC(o at locill ~1C'J (Beck 1~77, 
Cunnclll' r,r ,II. .:HlOO. Cr\lw(l,td C'\ ill. 2004. S:ru.h; 2006, 
I hlg(:11 ;r:ll. 2007) ami also i",m~!! bnru.capes (Aldridge lind 

DO)'I' c :!007. Doherty et :J, 2I.l(lt:), Following Aldridge \\lId 

B"y<c (2007). WI.' ("~i i1fl;llnl "'Ca.e:~hlUJ;h cover at bOlh die 
pixd (d;.-o-;,) ;!Ud I - bn ·~ tnuving .... vindow ($hmcan) by \l!iinr; 
rhe rc~\\IN of .101\,.;$ to\ ;11. (1001). lkClU!:e sage-grolL."C seem 
III select irn:':rTTlI'J/iah.: ,.a~l,.b ,u;.11 ..:;crvcr (Aldrid~,= fU')d Boyce. 
2007). w(' :l!.:t~"''ied tlu:Hlr.lIic fl',,(:Iioo!'! for all 6n.gebrush
rl'~' l'r tIletric" In i lklllil~ ptlIClIli.I\ .I(Iflli ncarities in selection, 

We l·lt'\'~·I('l)(:J"i 2. nll::l$urc ... (Jb-/"Jlrh{. J"-fafch2) of patchy or 

!telel (lgC"n(:ftI1:t .;a,:;chrush UiSlfibl!tiofl (Aldridge: aud Boyce 
2007) b,,:;.C'd (,n p,'\E:;chmsh tiislributi(.o pattcrns described by 

JIlO7 
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T .. b)" 1. u"bmL\o)l)' G""!;J:\pllic Tnfm:mnion Sr-<tUJI (CIS) \':Lti..'\!Jk~ U!I<:tJ .. jti,j" "" ;" " mll,lli'II\-lh~~lrcw Jpl:fl'J,j, I ... · III~I winter lubi13t "r ""sc
ttl"""" iJ , .'\l l'O.:t'I:'l, C:\lI;t';3, 2001-2004_ Dnbl ~'e ]O-m ,~-:ulLldol1 o:o.:t:pr when- ;",li", r .. ·,1 !ltl'~,\' 1m .. ,i ,." l. in The 1~,nll .. 11 (,~p[distJ!J~l#Iy dutowo: .. ), who:;ie 
disl i~ the UUit3\)1.'C {to li}<;: 1I')J'i:lbl, :md Oec:l;or ru..11ln0! b the ~dL.:tJ un-loY Ji.t.IIII" ",hll· 111:01 .h1p .. : 111<" 1111,,'1'1111, 

V",i.:tLI", mUT1" D""l-rir1iull 
~~~~~-------------------

La.ud;..:;J.pc [~rute~ 
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iTr1f'.,.Ifm 

CIDP..AIJ000/500/2SG'50 
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bjl.ll<m_ dJJ t OQ(J150CJ1l50/;O 

"'!(...flsf 
<I..(CI/&I' 
'''..r,(~tlOOO/5oaI2S(/.''50 
wuJ,.....,JiJ1 
1",1f(~ _rlJll 00QI5OQ.Q.501.iO 
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imJ'tJ'-~11 
irtff'r..l...tl1l100015~SOI50 
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Imi'-fbl 
hI1i/.J11I 100015001150/50 
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WIlfJ...fim 
I~Jtl0()(}/50012501JO 

E.nu(:), dC"clopntem 

tu,,'II_,f!l 

(~tll..tfm 

1INR.Jf,Il000'5oa1250150 

'[c;r!:l.ill amI \'cge~tiIHl 

Imf_JO 
pm.JO~ 
't&u_JOm 

Itd'vi 
,*_71111.,;1> 
.#..flJ.-i 
Ifi~ 
fn....mCfm'" 
dJd 
Iri_41b b 

"i_km' 
.:(111 
,w2 

~(CJ .. 
".t 
(u,5 

fillt! 

uo7 

""s 
,<.J, p.:c2, .. , ",'171> 

S:If,cbnull 

Iliur.J 

,g<r.:J9 
J/l'ffltlin 

Jhm~rmJq 

tb-f'U"'1,Jb...,pa1~1)2 

In..p'''l'-I''lIthl, 1 

• 30·", n:::olution, 

D;~tlI[)O! II,l uou-en ruhi ..... lIcu !OUIJ, III lull 

Prn{Nflioll nt'land dl,2.t i:; 1.",(uv;m,Il""tlllll ;; 1 la ,,' 1I1, ,~illr\ \~il"It,,,, 

OG<,":t)' (uueuon f'H (li$o:;ulco: .0 rn! 
Din:lIlCc to f'lc:Lle,'( IJ rb'lfl dC\ltlop,n,'", iu lm 

PUlporbun ofh..ld W,U i~ urban wirllill ,\ I-lm ~ In'lI'inl!' wim),.w 
D~Clly (U1lction for di.o<Cmr.t 11,1 :obll/I 

Din:u}(:::e 1(1 ,ny hum::l1l luUicl( (f'I~d~ •• vdl" 11/10;\11) III lUll 
PtUP(lrI;OI\ "r ):wd Ihn i:; hum,", h;lhinU'. ""I hill .. l-klll~ In,>Yilll; wll1llu" 
Decay Iillk.'tioll ["" ,jjn:\I1c~.o hlJ"I"'1 
Di.!t;u,CI: [0 h:.bi.U[ lha l .:rt:lle6111 :lI!,t."'r" 'g" n;" tclfr (/J .. nr.w MII.l n>;/l m 1"," 
P,Op •. ,.,julI u[hnJ that;~ cdl-,'1: h;\I'!\~1 "" . I,i .. I k,,', "''''''''!;: Wil li!" ... 

Decny funcrioll fur ,J,i.,,1:lIm: to n6 
Di~ClnCe to nelU<:"'t IUtu!,J .... • ... ll:t I.~,J. ill 1,.,,, 
D"oJ fWicOOll fur cllib.1I ~C fu '{I'Mr' ' 

Di.lJIIIQ:. 10 n~ .... :alct ;Ulpt>UIIJII1\,\" \,101.-, . J~"II{. l':II\;I,n i .. km 
Cow.!' of nwtlbl:J" ..,( , ... t.ct 'I11!"'UIIJ,II ... ,'" "III,,,, ~ 1 ~I' I' "",,,j,,;; .~;",l",,, 
OecAf luucion (a~ J .. t: ..... <:~ Lu W:lI'" 1l1~~""IJ",~,,, 

Dil:UJ\a: 10 nC\lf~ uQi!(nun-p:1I',J ur ;.:r.I.~kJ l-L!..I~~ Inld .. 1,)~\n;1I kill 
Lill~ "r Ion per km.1 of fJo.IiI (nun-,.~vcd ,)f ,l\r'L,'d~J l'IT:I~k I1Lld .. 1t}:"I) 
'Oec:ty NIlzUon for dU:t:lm:c IU lll''' (1I, \II-I':""'J III JI ''''H'II. J 1. 11 ,1..10 .. tlud', IU:aJJ 
Din~m:c TO r)ear"..,. ftl<1D (P;l~ nr l~rJwled) III I;m 
Linev I-.m IX' 10)\7 of II:ad" ~v .... d nl ":IAnh!. l i 

D .... CoIT f\,ll'~"1ion ful Ji~I:Ul(" 10 (;"11 

Dir;mf1f.c: to ,,=:..t!:~t ~"tJJltling "II"TI,) w.-ll ~i TC ill ~'II 
COIlnr of el1ef!;y weU ,jfl::~ 'l"iThill !'I l·km~ ITlItl'lnlf ",n,(,'1I' 

DaOlY rUllt:tioll for &st:1IICC to tIi~rf,Y "'I'll iii" 

Bri)~hro .. " gt:1l;:J'J\(!t\ fro.n L:u,d'.lt 7 T) 1 ':'I~lhl~ illl.lh~t.,
GfcCnUL::!1 IOolI.:n.u:d fiu.1I LalltJ~at ,. Tr.llIIl.I;;c,Y-
\"r .. "'ttl<:.~ n-=l"'''I~d (",,,1\ L"" J.j:H 71"}'1 il1l";;~ '.~' 
Num&l.lh'.~d diITcrclltCc YClicf:l.ti~.", iudo.. abllm:u (rum Tfd' ;m:'KLI;'" 
r.1nll NDVIJ ,~.Jue ,.,jtlliu :a l-lull' 1II1" ,jll;'>, \·'llll.l.., .. '~ 
SbnUUU dt.".iar.il>n u£NDVl wilhlll:a 1 ~..JI\~ IIIl" 'ill1- •• 1110" .. ·• 
CUlltpotulJ IUPOh"T ... pluc ;uLlu.~ (CT.I: il'f.l, ,'.JUI:~ - 1I1,·re,'"c.l IIHlI'.lIIf1') ' 
~'le:ll\ en ,':!.lu'::: within a l_bnJ lIIu"i "y; Willi!.' .... • 

S::.n.h.rd de"lllaon of C'T] ~uC'~ ",·\1l.in J I-kill: "'IIl' IIIl!, "11111.",,

Tel(!OIln ",'sgcd!""",~ ;nOOl l11l.I; high v.,I\Ir·, - ;".-r\":\<ro1 nLt;!;",l ,' r"')' 
Me:1n 1'1(J wilhin I Huu! movin}! wi,),I",'" 
liliJl brc:d: I'3nge 1;tU, lIi,ihi \':l.Ir, .:!'JI'.ldl'}i·ll'd \:I)' ;n':lltr ~lll\lt. "l.IV", (Ur, ulq,uliCll) 

L('i:Ul\~ upblllJ !lile., wilh mcJiwu I ".' I ~II ~' w i)' ~"J 1I~',,\lk ;UIJ-IIII(~.1 !,; r,I:o •. wll(,1!y,rn~; (AgrDpyrDn ~pp.), ;'Ild 
June ~, (1.0: c:st~);uri~) 

BlawouT lind u"c::rf1o .... ~ht.s . ~nl0n"l/ll ~"i"; \":\Ii(:" lUll hil!h('r l!t".i l,\' ,II q;;"b,"hb (1,0; cncsofiCLI) 
S.\Ijne i\lw\;l.J"M.l.o, P-Nel :Inri dcpl~.~i"l\. -I,:,r<,· J" ... ~;<t:d"\I\h t [,0: ,-"t,,';;vll·; ... I) 
Bro;w, .... ,c\hnd, and ~hrut-b1 (,.jlI., ... f .~"'i, '1'1'.1, ,u_c 1;':1'>1' '1'1'.1 . • "',, .. l .... ·,,~'ISrmphwiCl('7'tllll(.;Jtnt.nli/1) 

ripariM 1,1l.lit:Uf; (1,0; c;m~ori,'~ll ' 
r.n.uIlY t:lnge ~i lC:: " 'ith ..... ,,11 dr:11",l ",iI" I .. ,v ~:tnd,,, .. JI I'.W," {LlI: '·,I\l·r.un~-:11l 
D:\dl\\nds l:r,lI', hi\bit:n~ wjdt junip" 1 \ {r,";p,"'" /g,ir:,III •• It:·\. 1I~t:Jk :1111.1 Ilin:JJ p:u~, :mJ blue l('.l1I1.Il 

(lk;JJldDlW g7rUifir, 1 ,0; ~T~!l0""':Il.\ 
NI ,mhllJl"'gO:/Ijc ahel,d h;lbltlr_ ltlflo~", • P'p. ,~\Ib. '''ilJ~; 1 ,0: ':,\I~;:..,,;~ ... n 
.P1'(lII(Itl.iou of d:Ul~ \l~(hin;\ l·J,, "~ 1I",~illl; w; " Ju'" IJ ,:II " """I, ~"a.! .. ," "~II'l 

!:hsebfU:lll tm'ct (%) 3& jd~ll tiiiL'\1 fWIII .ur pJ"'lu 1I11''l'TC\~liu\l 
Squv~J 107111 fut zh"" 
Mt'.lll .~~bru.: b ",e",er ('1(,) ",';d~11 J l _bYl i :U"';II./!, will,l,n,' 

S')U2Jed t"m'I f(>r Jlmw:JII 

}'ncb]' 9:I,Cet-nr5b d;mil'uuoJl\ 1 (, \"j..:. 1, E, 9) "1 1. k·.,.J~. 7, ~~. '.t, 11 ) rrtlill J'JLI~~ d D1 (2005) 
Ptl'portiUII orllabic.ll \"'tl,ul ,,1.\:':1\: 1I11l"i"K '~lIhl,,,,, TIIJI flT~ ... 11),.,., 111\,,'11:: <~ I',,,hru~h tlir.nihurioll t or 2 

~ Vllri.:lblt.c r::movcJ ft.,", JiI(1(il.l dev::lopn\Cllr dUo; ~') (,){ .. t:I:\tiOII~, 
~TI,t.mll.rie i\f'Pfl"'f . 
.! Non=.l.i::.ed dil1~tn[e ~r;truion jl"lll(,:'I , 

1:;;-tl6' 

Ti le JOUfnll1 or WllIllilc M8n~gem9n1 wlld-74-00-39.3d 17/9/10 15OCI:59 
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JonCli r.:t aI. (2005). We assessed the proportioll of C':Jch p:ndl 
dat'!' within i\ J -km= moving-window "cross [hc landscape 
(sb -l'rop-f>t1tcb.l. sb .. _}J1OI'-Po/fh2). 

E llcrgy devdopmcrm; included din:mcc to {he I)L'UCIil 

cnclgyweU site :I11d Ihe number of wen sites widlin al-kmJ 

moving wiodow ('/J.}(~lI_drl, 'Wrl/_dell). Anthropogenic f1:!3-
l.UICI! included din:mcc: to {he nC3xcr.t road (rolltCdrt); 2-
U'ilCk tIuck tmil (trllil_w/); cult..ivatc:d (crop) land (crCp_dff); 
i\nd urban development, including ",I. tOWll, f<Lmls1eW, or 
b\lilding nOt )\( a wdl !iitc: (rffbmcdJ/). Because anrhropo
[;etJic variableS" C"dU ChiUlgc bc:tv.'een years. we fi.'(ed chese 
variables at their 2003 rondilioo :rnd incorpofiucd them into 
die lanclsc.."\pr:: for the sllge.bru"h and {"cosiec \~triahle6 by 
IcplacemclI.whc:rc all anthropogenic: feature, s\lch i1.!' a road 
or \IIcU, cx:iRtcd i ll 2003, VVe CJ.lcul!ltcd deosity mctrics (oc 
lO:.I.d~ ~nd 2~track tmck tritils ;l.~ their linear Jon per kml oc $ 

thl;!' proportion of are:l. tb~r vr.lS crop or urbiln within a. 1-
kin::! mO\;llg window (rr-od_dUl, tm:i'--fun. crop_daJ , urbun_ 
d.m). 'vVe senemrcd 3dditive c!:omatcs of human (ff):J.ds., 
~ncIgy well:;, utbim) and andLropogenic edgc (roads, oil 
"\vd1s, ud.:ra.n, crop) metTlcs aa both disl'\.Ot'C wd d.ensity 
(proport.ion of .1Ie.1 witiliu a 1-kol moving "\\-lndow) 
\wabli:s (hurfla',...;i.r(, humall_dC1Z, J:dgc-.!L·(, dgt_dw), In 
;tddition, we included mClric.<; measuring the dist:mce to 
nCi\n."Sl water soW'ce (w(lI",Jist) and water i.mpollndmcflt 
(impcd_dJr, imp£d_dm), 

For all distllOCe V;\ri:tblcli, we calculated decay 'I.?Iiablc:& 
(Nielsen cr ai, 2009) becaufoC the rCliponse of birds to!l given 
1:tnd&Clpe [Actor t}'pi~y &c1incs ali the distance between 
thcm in~5, Accordingly, w e crcated 4 df:cn'o' vmi:lhlc...'\ for 
ead~ di,;tance Y,u'inblc hy 1J.f.ing thc ionu e -<;l/~ wue..cc d \Y.lS 

the d.iS'tdnce hl mctcr5 from C3.ch pL'l:d to a landsc:tpc fcaturc. 
and we se( 0:. at 50. 1S0, SOD, and 1,000. 1l1;~ sC1l1ed each 
r.li ~tal l";c vari:tblc bct\'\Iccn 0 and 1, wlth highC!lt T:lluc:& do~c 
to the [eilrure o[ imc(c~t. 

l\1odel Dcvclofmrut 
Vllc used logistic regression contr:l.'tcing; u"cd ... t.-n;u:> 'lYn.il~b1c. 
pixcl& to c::.1imatc an c:tpouembl RSl:' to idcoufy the relarive 
plObability of selectiun :.I.S n [urlction nfIandscaJX covmates 
(lloycc et 1J.. 2002, Manly ct ill. 2002, ]ohlli;on et :tl, 2006), 
We. gcncr:ucd 5,000 l..mdom locatiol1~ acro:t~ 2. l akm bu1.ler 
l\Iound :l l~h nuni.mum coovc,,,< polygon surrounding 296 
winter iOC'loons of 23 lOage-grom:e fCn1;1,lC1 AtlllT.L'l1 variation 
can be of vital importance to understanding habit-at selecti(ln 
if rc.soun:e usc varie.~ be-tween years (Schooley 1994), 
I-1uwt."Vcr, "there """'s 110 inciicllion nfbchavio l'a1 d.i.trcrcIl ccs 
beh"'e~U wimer 1 ~l..lld wimer 2 50 to increase I>3.J'llplc size, we 
im:1udell bircllocatiom from t}()th )'can; in the l>aTOC ml\del. 
'To red.uce Lias aS6oailtOO with t'hc lilrgcr "ample of available 
(0) rcsuutcc uwt6, we u.>;ed all impol1anr.c wc:ight that gave 
fulJ weighting to used te1iOW'Ct: utlits, bur av"ihlbk fc:.>iOWCC 

Wlh-S :rccc:ived :l weishtillg (dow n) l'rol)ortioll:U to the ratio 
of IOampled use (1) poil1l ... Q to :w:tibblc: point.!; (StaraCorp 
2007; see Aldridge jUld Boycc 2007), 

With Jjmittd lafSI!-scale mld\C$ 011 which to b:u;c a priori 
mode1~ (BllfOh;tm and Andcr~olJ 2002), wc used a 
hier,l rchiCl.l illforrnation-cilcOl'CllC method. l--trSr, we COIl1-

C~,..q ct ~J, • S~·CI(lUK WllIICl' H;lbir;u .. 

P'lIl'tI !ll(lLi=-l~ or mt"t,i~':; :'Inc! dt: tl'rl1li ucti a bcst model 10 

n.:pr~s~'.lll ~";,l.C.h of 4 v;\/' i;lb lc d.l.~sc~ (tc l'r.J.in and vcgetiltion, 
:;';.1g.:l1IU~h, encr:;y d!..'~'dll[lOlt!nt~, ~md :mrhmpogcnic fCll.· 
tun:~), ~.:mod. WI: .u1,'W('d all cl)mhilJ;ttioll& of d,e t(tp 
IIlodd( hum t:adl Y;II i:lhk chss \l) ( .!t'npctc in an Akaikc'j; 
In(i)rma:rion (' ril ~lion (A IC) (raf1!(~w\'lrk. At all stagl;l'S, we 
~c~qm:ri nnly f1Il1dd.$ wirh :, ,'h:.a nge in Ale (,iAlC) sco re (If 
<2, ro;:hlrive to the I)('$f m(,rid. 

] rl rhe rcrr:\in :Uld vcgef.lriull class, a. pOOl'!. models 
iudutlr·d v:lri:lhl(':; lor I..,('(.~in~ :md mtlol.suces of [emUn. In 
c:u;\:s of ~, .. m'l:'1rcrl prl'l.!KIO(~ (J,I '> (J.7), we chose to keep 
Ihe t1luSl cxp\;lnatnry v~'ri.tblo: p:l$cd on a univariate 
"f1nlr:1ri:~IITI. Ah'r rcnl()"j n~ c\lrrc!;l\ccl termin v:uiabJC3, "ll 
Innrld': indUlkd /ll'il_,/f), ti.'t./ JOrn, m/vi. rd_l1d'Vi, aud (.Ii, 

VV\: indudcd a 1JI~'~lrrc,.,! l;md~o.:",l'c ruggednC5~ (rrCbn2) in 
1 of the mudd~ h:l.~ccl nn th~ Importtlot:c of gc.:ndt 
toP()oT.iph~' ill wilHer klhit ',ll s( . .'\et'\ ion by !iage~i!.rroust: in 
;\'iunll-loa ;\Ihl vVyomlO!.: (l.lulll'rly ct ill, 2008). liCC"dU$e 
~:If;cbru~h <llld i1rhr:r shruhs mighl be hnporunt for both 
flluJ :md (1)\'1..'(, wr c:n:areti -' ~:orlJbiil;ltions (If cC06itc dasscs 
:lI;~o..:iatd widl :.hmb ":()Vcr: hight:r density fl2gCbru.'ill (put), 
luw I;p:.lr:il' 5:.1~~bfU~h (p~ .• ,.J.) , rip:uial1 ~hntbs (Pt!c5), and low 
';ar~cbru;;h lUv~'r (p,' .. ci). 

I n the :;~\t:.d'ru ... h viv;:\hlr. ,'Ins!';. :l priori models jnclu.de.d 
noth uni,,:u i:l\t, ;u)(1 qll,1\il'afi,', mC:J.!\uH:1J of sagebll.lw coyer 
:lnd r:lt..:hillC:~ , lh~\:d Hn AI,irirlg-c :md Boyce (2007), we 

1l.1~(1 ;Ildu(lcd mnlti "':l.ri';.1111e fIIudcl)l li.lf sag;::bru~h covcr and 
p<llrhi,,~·.ll~ (""(IN', ,.h"'<'tIN. r!1 P(I(l"bt, s"--pmr:h2, J"..prop_ 
f(ltrhl. 1I'-/lrfl/J~'11IdJ.l), Fur II,,: energy dt:Velopmcnlli. 
\".Irij\b\{' d:\'S:" \V\" CV:lIU;ltl.:d univ:lriat'C metrics for tli!: density 
,UlJ (li::';HI~'r: m cncr,:o' w(..'11 ~ircs by using Ale, and we 
::-t;]\'l'h,d (lilly the hC!ir peri'urmill;; metric w represent the 
(':I1('f1?,J v;lri:lHt, d:llis. We fl'ltlf. ..... l·d vllrjj\blq; for well deo:,l.t)' 
;\Ild rhc <;m:!.llcst cii"UlIlt·(, J('CiI), 11C:::\';Ht.-.c there w:u; no UJ>C of 
n:lh iun within the:,. ... hufTc(~, (':H1::.ing moddr- Witll the 
'~Jri!lhICh ~IJ.-II dSf50 .II1J w,H_"J,·" 1'0 not: converge. lu the 

dnrhmr'l~nic icmm::; v:triabk: etas!" we selected the: bl.:St 
m," ! iI.' or ,,';Ik t;.,r each oj' HJo/d, froil. ,;Jgt, rlrbtl1J, C7'o/', water. 

Imprti. ;1110 /!Wflllfl. Alrer , cntllViJl.g I..'orrelatcd vilfi~blC5, we: 

cOlllbim'd dh' h"'$t mctri\'_~ tnr e.:m:h uf th:=se [(1 rt:l'feSCf1t the 
.mtIU(l}'(Igo:nit" V:lri:th!c d:l.:-o.~ hc..::mse we suspect tbe:;c 
IIIl'uic;; ;111 ill rllll'llt'c :;a?:c ' /;rouse l!:.JJitat selection, 

Ahl'f idcnril)·ing ;\ tin:J1 11I'.nld wirJl.i.n each (.If the: 4 
v,lri;lhlc L'la:;(c:~, "I.e :1lluwed :,\115 wrnbin"tions ofthc!IC lOp 
mfl\kl ~ In c.omp('tr.: and aCCl.'VIC'l l only moclcls lvjdl -;t. L\AIC 
S,'I.>(I: <2 rci.trivc til the heH mudd tu r~rcscnrwjntcr:;:tJ!c. 
~fl"II~C: hahirar ~Clt.:o.:tillll, J\l :\/1 kvd:-; o[ modeJ sclco;ion, 'we 
rlid 11m :tllow .;o rrcb.tcJ prt~Jjl'W(S (lrl > 0,7) in the .&ame 
model. Aftet c:-:tim~lill~ til .... lillaJ '1)('Icld. we ~sC5scd thr.: 
elkn si7.<: of ;H1llinll,og:t:llit' It'i11\lrcs hy predicting the 
!rI,uiv(: rroh;lhilit~· ()f !H.:\.:ctilll! at iuae..1Sing distnnce:; fWIlI 
lhl.' (1 ';\fllrC while holdill~~ e:Jo.:h ~'I.. It< .. r v;u-j<lblc ar j ts mC",L1l 
\t;tlIlC (mil' the u~c JoC:\riun~ , 

VVe eV,d\l ,ltl'.d tllIt' '''P A1C-!>dcrlcli mudd byprcdiL-"tlllf; it 
to ;\11 il1d"Pl:I1(it.; 'H :"~lmr.J e o( .'54 lI'inte;r U"l&..iug loC'.niuDs 
made un birJ;; ~';lpl\l"(':r1 blC[WCCn 1999 and 2001. DuriJ)g 
\\;lln:r:; 199P.-PN9 :lnu 2001-2002, 7 m.tie (1.9 :::!: 0.34 
I!K:llions/bml) amI 25 kJII;,k 1.1.(> :::!: 0,11 \oc:uiom./biJd) 

Ttl,", "'olJmal o f Wild/iii: M~I!"9IJmonr wlIl'I'74-()8-33.3d 17/9/10 15;01 :00 
Cus! !! 200g':J66F1 
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,!,l\blt 2. Ak!l.iI:c·51ufvtlu:llic.n e,ilc,ivil (AlC~cL'1td ulodc6 IqJtt::ot!"liDl: 1~lt4jll :tllll ~~":~:lIiulI in willl,n h :,f,if.1l ~drni,m hy !:'e:l.1er u[l.C-&'OUH~ in 
Alb.:tL1, C:UI~d:1, &uln 2002 10 2004. We. t epurl modd luK likd.iholld ILL). nllmh~f nf IImrl,,1 fnr:"nn~I' ( f\), ,'\1(:, I'h~"I\\' ill /'J.C Cfom lO"'en owoc1 
(d.-IUC), ;!.lId AkUkt:: wd~ .... ('Wi) fUI -4 ;" pliuri c:L.C1Jid:u.~ mod.:h. 

Mood' 

Im'CJO, 'IJI't~Om. lJ...flrl • .i. rti..J<l, lri...)m·'. ped, Fccl,l'".J. r-t"'I, ptd. fu6" 
b,jr.,;JO ..... rI_30m, sJ..J,,{t,i. rri....;cI. m..J:r,r', puS. f~N. f~6 
Iml_.10, ~IO("I .... lOm. S,Cntk" triJd. rri.J.m'. pu3,,~"-;. p.:,·5, 1,,6 
(,riCJO, '~'rI-.JOm, id..JU/ui. rtUd. pal. pu2. pccJ. fU",pu5.po:c6 

~ ll.d"er l" T~loIc:. , r", ...... j;\llic dC'Cl iVli"UI, 
" A~r,,:(1 model 1'('1 tbe ' ''''11.111 1m..:! Y(&tl:l.tiQIl cl:u .. l6AlC < 2). 

sage-gIOll:>C wac flushed or loc:m:d from :I. fixc:d wl og 
llic:raft. Althoug-h we u.~c:d cbu nom 9 of these females jn 
5ul~quc:ot rC;lJ"S in UlfJdd development, \~ btli~ve tlut 
locations rrcrm separate ,Yt:us al'C sufficiently independent for 
jnclusion in till:: evaluation of'model prediccivc: c;lpachy. To 
cvaluatc the lOJI J\lC-9c1ccred model, WI! b"l"Oupcd ' [he 
bndscapc hy geometric means into 10 bins. BecaUSl: liorne 
bill:; cont;linc.d no daGi. poines fot evahrnDoD. wc combined 
bins to a.void uull 'cells, resulting in 3. tOl2.l of ~ bins. 
Fo!Jowiu(t Jolllison c;:t a.1. (2006), we convcrted c.xpected lind 
ob~erYed loC::!.uona within c;lch RSF bi.n into ptopofl-ions 
and :u;sc53cd. U1C rc1ali(lnship lJelweell expel..'ted and observed 
6 cq\lcncics by usi ng liuear regrcStiion tcsting the !\lope 
rd'Hive: W 1. and CY;jju:ltc;:d oVC l'3.ll 6r W\\flg :I. chi-square 
gOOcint1i6-of-fit tCH_ 

RESULTS 
Dunng the. 2 wime:ls, we. obrained 2Y6 \OC.ltlOtl.li {or 23 
fc rna.les. We trad-.cd 7 ft!ruales only during winter 1. 10 only 
du ring '.lifHt:r 2, ~ud 6 during both v.~OIcrs , 'TIlere were 3 
!l1orrwtics, ill in l~cbruzr of either 2003 or 2004, Both 
ye;U'S had close to average nv .. fl.O Iliondtly tcmperatur~. 

Snowf.Ul 'during winter 1 (74 ern) 'vas rypical eompaIcd to 

the Can3cU3H Climate Normal of 73 Ctrl (1971-2000; 
E nvironment Co.llild.1 2U09) . but snuwfill >Y.l...~ greafer 
(104 em) chlfing 'wintt:r 2. l~ock .i7..C of rcloc:.1.rcd birds 
l\'il.,'1 }3,5 ~ 0.72 (SE; range 1-100). 'with many mi. ... ed ~c:x 
Oock::. On !:;cveral. OCClJliOIlS, I"l1diomarked birds roade long~ 

-
T",1.I1e J . .I\k:llJ.:.C·J InrullnJIhon Crir~ri(>/, {IUC) ..... I.:t;lu..I I.nodd:: '''PIC
lent;,l;; .tIJil:bn.dl hI ..... "'er h~t,r.~{ ~d~ti"n by pl!.:ll.::r r.~e-~wu.·"", iol 
AIlral ..... C>ln:.uk [lorn 2IJ02 \(I 20(1'1. WI; tl'VtJrt nI'JJellug likdil,oo<\ (J_I. .. ), 
"umbo uf Uloo:IcJ p,.,..a.m"lc', (K), Al e, dl:Ol~t. i.n JUC 60m l""'~f mode! 
(6ltiC). ;1.1111 Akailo:.t. weigl'" (-:"-1) for !lU 10 c::mdiJ:ite. lu ... dds. 

f\loJd.:t 1.1. K AlC MlC ~U; 

.cI.-,m:.J ." .<I"!1""u'l' 
,(,../'t""f-l,,".-}·2 b -·213 • 4J..I. 0 0.9' 

1{",wl",I/'fflt:(lruq -219 3 ..... 10 0.01 
u.mom -215 2 .,. 41} 0.00 
• hut'. 1""71'I,{, .• " -I'~"f _,"Jul)2 -256 • 520 " . 0.00 
t!:..·.,.' •• Inr:-fJ,'l -274- J 554 ll0 0.00 
.&uro '-JS-I 2 57.L lJ!I 0.00 
r"..../"·''J'..J',JuJ.-z -J.42 2 6O' 25' 0.00 
;/t....?tlJ(tJ -,170 2 ,..., 310 O.tl(l 

"'..J"rJfI.J',I/tlil -403 2 '20 386 o.uo 
'''_I'';J/thl -.01 10 2 '2-' ''Xl O.IJO 

~ P....e[u 10 T .\bk 1 fur ";ubbl~ de:cri(lrion~. 

~ Acccpn:d Ill(>o.kl ICprc,alulle: ~J..tte.bt=h (M1C <: 2). 

I~JO 

I.L , A I C ,\.AIC w. 

1m . ~ I.~. 4:''i 0 1.00 
2i.l.I; , 4~r. " 0,00 
".1 i! In 4'11.1 61 0.00 
:!(,O; -l " 5:;.1 12-1 0.00 

di<.f:1I1,,·C m(l\,(I1l\.:nr~ t,r "pplU."\Llllatdy SO 100 in <2 day:; 
(tllfing IVIlIlc:r. 

E"alu"Jrinn of rhe (\'I'nli" ,LIIJ \·c~ebl.cion variable das£ 

11l11drl illdicalld IIll' flilJUtl wmliu."lrion of brighttlcsS; 
\1"I:rl\l.'~,); :;(:~IIJ,\rJ Jc:vi:ltiull (If IIdvi, ai; mean In; and the 
rt:1l1"J.illing c;,:m ire o.:1:L~t-:C.~ (1t";ei'O, 'hid_30m, SlLTld1./i, ,iJ:....)d. 
fr; 1:." ..... per I Ph':], p,',;,1, ;'-1'(4. /1('r5. Pt"'(r; Table 1) was the top 
llIodel wirh ,i!;f(·:)r('f.r ~\IP I't\n. :11It! no other models h:J.d 
nmdC'r:ltc ;urrnrr (A~,\ Ie -< 2,0; Table 2). The mO!i[ 

~upp(Jr[l!d model t;l( rh~· ::-i\~";t:bfU~h 1,:L.ti3ble ch~6 {.6AlC < 
2.0; ·f:.thlc ;n inl'hllkd tht '1\lchh"t;c funn ufmC'J.Jl ~gebTU8h 
Ctl\Tr and p·.uch.\· l\i}ltribulillli 2 (.";nllcan, sb..;rop...patch2). 
Among: 5 clIt"rr.-.v It.':ttun: varia.h1c models, dIe most 
$o1l}'P(lllo.::d IllllJd (M Il.' -.:: 2.0; T.lbie 4) was distance;: to 
\-'o·dl with ';.1 dl!l"3.}' fun .. tinr, (If .!~U In ('WCJCdst250). For the 
amhrnpoj:!:\!ni\' te.,Hlln::: dcls)... ''''I.: n.:mu .... cd variables for fO<lds, 

vrhOll\, (fOp. anJ human (rtIlJ, /,';)/111. I'ro1', "timan) due to 
\·Il I·1"(!;\li'.IIIS wi;:11 other \,:1ri:lhlC'~. The most suppOrted. 
oJUJeh' :J.mIHl~ the impI'd;,nl'J1l, W\uer, ~dge., aad 2~tT":l ck. 

IIU...:k It.lil vUr1ablc r~I'(llIr" (J\A1C ~ 2.0; Table 5) included 
illl}'cuimcnt dcn~iT)' (~"'/',·''-rt..-lI), d.i:;;t:mcc LO W~.Lcr 
('U'ar.-r dItJ()j, di!":t:l'h'~' 1'.' l'l!p;t· {(/IX,_dst50). and dislilnce 
lu l-tra..:k rmek fl':"Lil (/",·,,;I_,,'lr5OO). rcspectively. 

('omhincd I.'valuatiUlI of th\' hc:;r m"dds rtOm all 4 vari:tble 
d:l...~~C~ (T,lbk 6) illlliL:ctt~J th.: m()H Follpponed model (6AIC 
.< 2.oj T.Ilt!.: 7) indudcri rh(; T(rl'aill and vegetation , 

~CI!;""Utusll, cn"rJ:,'Y d.C\·CI,lp'JH'IlI. «IILI :tnt!uopog~c fc:ltur~. 
J\fll..'f .1ppl)"lny; rhi!: RSF 1l)f,dt.'l :.:patiilly to the b.ndsc,'1pe 

\Fig.1), wr. lIi·ni v,ll id;Ltillfl "\linTS t(l peediet n fulW 
rcgr~'!i~il"l IIwtlL.'"l or Ihe prnpnrritlll Ill" expected and ub);crved 
valid~1til'n h)\'Jtion rninr~ . f\. 101.-kl fil \V',IS high (? = 0.94), 
willI ,l ~l\)pc (litTcrL'IH (((,m /..\'1tI (1' -:.: O.Ol):md:1l1 intercept 
nut diHl.:rcnr f"'11~1 '1.\'1"1) (PI) U.02, (' "'"' 0.29). A chi-square 
:-:uudllc!i'. nf-flrr.':;\ b:.l:l " 5.115.P ·'"'- O:5):tlldSpcou'U\'iwrank 

T"l-I .: '1. Ak."b· '. 1 ... 1 .... "','1'''" l'nll:nt)11 (t\IC}--:IeleC1ed '111JJcU (1.:I" c
'1.:"""1; ,"'~r/;" .I,·v,I"I"' ''·''! ill "'''l~; I,uhi,nr ,eJeqj(ln by ~n.~JI=r "-J!-:I.:
r."1"~' ·" '" ':"Il"'n~, (:.'''l,J;\, Ji"Hl .2\J{I:.1 III 1L)(I':. y.,'t I ~p<ltl moJd lur. 
likdilo".ld II.L). """,h\, 'If "".Iud l'Jr~II'~"'r< (K). Ale . .:h:IJI~t; in .I\..lC 
rrclII 1111""<1 m,,, irl (''' ,\lI:). :lIloJ AIu,ke. w~ i,:h" (~~'J for:l.U 4 c.ulW<!;.to:: 
lIIu.ld ~ . 

1"I ... Jcr' I L A 1\ l e MIC ,.., -----_ .. 
.•.. , !'-.11:':5{'" .U;" 7711 u O.'?$ 
,,,,11_,1,/ ; (1(1 .,11.' / 7~~1. 6 0.05 
~"r /l_"'f")(1() .Wl( o;IJI' 2A 0 
~ ·.:1_":1 ~ni ~l~ ·12 0 

. R,·li·, \" 'I';,l-It: 1 r"t v;ll" I .lht.~ d:-·~ ri(,l,vII" . 

~ '''-''·\·I·'I·J 1,,\OJd 1';J'r~~",,,m.l! ,·Ih·rj.:,)' \1\·.d"f'JIlCJlI (o.AIC -::: 2). 

TIIB Jour,.,,1 or Wlld/ilo-: tt1anoye mcnt wlld-74~8-33..su 17/9(10 15.01:0/ lillo 
/i,\, Jllllm~' I~( Wildlifi:: M:!II'g~I"~nt • i·1(R) 
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'(,,,Lle .~. Akail~c'~ Inf.."m::Lti..,n Criurinn (AlC)""'kI"m~ moodf ,f 
!lndll (!pl)!;:t:fIic fc:.llun: \.m.:,blu for W'lniU h.llbiru :;clec:rion \>y grC:llef 
~~g:-~l fC in hlb:n:!o. ~!ld;l. mm 2002 to 2004. We 'l'!.ftOlT fTl00,1ellol,'; 
like1i}l(>()(l (lJ..), nU1llbct of rMdt:! panmm..r~ (A.? Ale. ~hnrlbC \n Al e 
itOII'I 10'l'.'cO\ model (We). =d AIWic.c we1r:h', (-u..j far ~eh ''':\I'i:\l.>!c 
rc1:tw:(' to rimllu V'.l.l'i:&blo:s at d.i.e:'er~l1t JGlr::::. We cn01biu,d ~he 4 ~c.:qlltd 
"~;:ili lC! IV tcptcKn[ urc ::LlJtb'0f'Or.cllic res>t;\I'e~ Y.Ui:'lb)c cb9. 

VruiAblc" LL K Ale toA,(C w, 

1OO/"_QJlsah -4 m;.O 2 320 0 0.61 
'!:ltIfrrJsr250 - 409.5 , Si.3 3 0.11 
'U!o1U,...Jl,.tSQO -409 .9 2 "" 4 0.09 
fJJ(Iur_drtJ(}()() - 410,0 2 82' 0.m1 
'WdIr.T_dsl -4:10.0 2 1124 , 0,'" 
UQ;l .. ft#SOQI. -391.0 , iS6 0 0.54 
frtJiCJ"" -392.0 , 1;' , o~O 

tTo1i!_,fJIJQO(I -392,0 2 m , 0.20 
truil..,IiIt - 394.0 2 7'12 , O.oJ 
(rQ:/~.vaJ(I - 394.0 2 191 6 0.03 
/rIMCd/tSO -405.0 . ". '" 0."0 
twp~dflri' -386.0 , ". 0 0,97 
;"'f!w_.vt1QOO -390.0 1 7SI! S 0.02 
iWf'td_t!.'f500 -391.0 2 '" 10 O.oI 
jmpo'd_'l ll -392.0 , 7~O " 0.00 
rmprA.,pJf2JO -3\15.0 , 794 1S 0,00 
;mt!tCIIIfSO -.108.0 2 620 ... 0.00 
id,r! .. jJl50~ -397..0 , 70S 0 O.S:; 
t:Jg.:....J.u - 399.0 2 802 , 0.12 
t:Jgr ... slu1SfJ -40;.0 1 "i 20 0,00 
.·,tg.·,-w.1I -409,0 2 '" 24 0.00 
~.dg~_drrl000 - 409.0 1 1m 24 0,00 
c.Jgr_dri)()() -410.0 2 62' 2G 0,00 

~ r....1L'T 10 TAllie 1 rOf ~rinb l ~ d:PCI'iption': 
" J\~"'-CV lud r.uillhk:; (OATe < 2) lncilllJcd bl the ;lJnhlf)pa~cl'!;' fe~mru 

v;l:n'olbk d;u;~. 

comli.ttion (,~ "'" 0.83) corroborated tht! ability of· our modcl 
to predict independent wimer s::I.ge-gtouse 10Cloon ;;. 

AIler e~'timating tho fin:u lUodd, we ar;&cBlicd the c1fecr 
!=iz.e of the: energy dcvcl.opmenc, trail) and c~e v:Lri",bles 
('WCILdIf250, /1·oil_drtSOO, u/6C_dIt5(f) by p,cdicting H'.huive 
plObability of seJccUQn lit ino'casing di!ltalleC5 from me 
hlldr;capc fC;ln\fC while holding all other variilbles consnun 
at ull:ir mCI\O vouues (Table 8). Vole ;ll~O added or subtram,'d. 

lml: HandarJ error from th r.: "ndT,(i(,JJt of (he "anablc of 
intcr:.:sr :lnll held ;11] u rh('f 1\1(llkl variables constant at their 
mC:IIl. TIl 1:::rim:lI'c "r;\lld'lrd l'TlUn; ltJ'ound prediction~. The 
prccl it"tccl pr'!)biluili\y ur sdc..:rion droppcd sharply ;It 

;tFFf'.I;'\ illl<ttdy 1.900 n1 from c:nc:rI;\Y wells and at 200 m 
ifllm ~m!hf/)rngC: l\lc c:ri,e,C!'l h\IC till' IliWS, the effect wu lC'S5 
pr.'noll l )~'cd (Fig. 2), 

DlSCUSSTON 
OLl, h"hi,;\, IlIvdd wm,; hi;:;hl~' pn:(iictivc ;Inq is usefu.l in 
id l'lIli (vil1!) impurt'.J.nr w'rnta h~hju'lf!'i for winteLing sage:
ptlU~C. Cunsi Hetl! 'wi rh t'11l";;HJ; ~ iu vVyoming 3.nd Monl:'3I1'J. 
(Dohcrry cr ;11. 2. f)()R ), find :\~ we h)'pothe:!lb;cd, the 
!!.hu nd:,t.n~ .. c: ;II,d p'Hr..'h." di!;'.ribution of s::Lgcbll.1!Ih (In ~he 
l:lndt:c;ll'(' i.lI11w:Ilr..'CU :;:I!{c-gmu!;c: winter habirn.t selection. 
TOP{tJ!;''''lphit' tIIctri.:lI' :md mt·:l.~urc!t n( producti\'iry caleulat
n l fwm s:ncllitc imag,;ry ;\\'-1' nmtribu1.ed to tbe model. 
Ar;lIi n cDn"ir.rcnr wid) rllHi.i ug:. or Doherty et u1. (200B), 
sage· ~rfl\l ,; C .';'C:\l.l1Cd h."';;~, fl.llq~~d ;lre:u; a.t lower clevi\doJls. 
DUlin!; Im:t:cling Sl~.l.mn. ;..;tg'c-gf(llISe in thi' population 
shuwed ~lVo i d:tn':c of ;\I)(hr"l~\(le:CHie edge (Aldridge and 
H,'lyc,~ .2007), 'HuIIIlH\ im]-l;J,l"t.~ aho WC1,C important ptedic
rMS 1'( wi.Hlcr habit:lts. During winrcr, ,age-grouse avoided 
"U ,mlllTupo.~cn i c C (tr-.\~!'. ( ... :~.ltdkst. of type, although thc 
smt{Ucst !lie:l.lc w {" I(·~tt:d pw\';dcd t.he belt model ..f.it 
("'~E,'t' d.t/5()). :md ~~d~~' was pronounced jn our model with 
no h:lhiT;lr~ ::.ckctnl within 100 m of edge and limited. 
Sclel'.fl1')1 1 r .. ruII .100111 to 300 III (Fi,l?. 2) .. 
"'Iodd~ til .. ! indudt:d ('th~rg~' dC'\'~loJJment (well mctrics) 

p\.'rt"l.,ltnlCU hr.:ner in Ale ~clCl:tilJ n than fhe identical 
cll mpetin,e. m, .,~kl ...... idillut wcll~. Furthermore, dll!' .rI!SpOCSC: 
Ttl cn.:rgy WI'U~ was at :I. large !,,':dc- in O\lf model., with no 
habi lat .. ~clcctcd wjrh'ttl l..WU m and limited selecdon 
l"'t:cw::en 1 ,100 III ;1nJ 1,1.)00 In. J)nhcrty ct ";J,1. (2008) found 
th:lf (icnsil.v of 1.;0:11 bed mOlr:ll A'i'l.. .. wells was a bettc=:r me3li\ltC 
(If ~i\f.~-b"TI)USt :Jvniri:m~'(' .\r " IMge S(ale th.an ',\ more loatl 
$t,;,\lc.. Simil:\rly. (,ur model fo r s :l.ge -grQu~e in A.lbtrta 

Tlhle 6. MC':UI. ttandud d<:>-iJl.tion. and DTlgC (min. :lnt.! 1n;IX. \';J11~,1 fu r all c'l.,..rili ',,·~ i"dll,k.! jll Ii",) c;m.!ilbre AI.:.,iI.,·'< ),' l\um:1bu ll Cr;'a1nn mnckl, ll) 

predia p,,\er taE?gtOU5C w;nlC:r h:1.biUlT ~e1cction in AlbaT.l, Cana&, from 21Mn ,,, ](II).!. 

V>trl..,M .. OItcg( .. ,.. Vouinblc: .UlIIU'- ;.' 

Enc.IYJ· u.v:/!.Ji.rI1.SQ O.lllO 

S~bncl, sl:"'«2f! 1,,1.') 1 

Jhm~(Jm'l ·Ill'-'."(' 

"'_f'rQ! -Ful)) (LIV 
T urnn IlIltl "egemi01\ DTir_jO .!li.U 

1I.'rf.,j1Om 18.n 
JICm;v; O.OJ\] 
Iri...Jm7 2 .. 1'1 

1'''' 1).1.1ll ,.,,,, n.OW •. l 
pc;J IU~<; 

• ,.,,J lI.m:'1:1 
p~'S n. I...!...! ,., .. II.U~J-I 

Anrhrof'('g-.:ni..: ;mp.·,f...Jlm O . .I~ 
1""'t:"-1hISO Ct.l l 
~.4!/_ d.,r/JO n.I!(.J 

troi/~ds(.'iOO noop 

C MJ>CIIIU c r ~ . • SMl'".CJOur.e VVimer l"bbir.n:: 

1/10 ./oum .. ' or WrJd1lf1l Msn;,gt'm6lu wJh.l ·74.-0B-3J.3d 17/9/10 15:01:02 

~p l\1On . 

\1.1.13(1 " 1 ?-.70 " 7~:i.5J " U ' " -' " l\J.Ss ~-l.')I) 
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T.oLlo: 7. ,\..blk';·$ Juiunllalion en!e"''''' (AlC)- ,ckct"d nlodel~ t"r 
w;n,ec lubh;lt ,dco.."I.i .. " by ~'1:' .. ,se-gr0u.-.e in Alba-l"J. C;\J\3(1:<" f'1lm 
10m It, 2004. W e T\.l"-'t\ iIl,hid 11)1;: liuuhood eLL), nU1I11xr Qf model 
puume .. :r:: {A..1, Ale, clunse ill Arc MUlTI \au.·(!St mwel (6AlC), lIml 
Abil.:.e. .... ·dnhl:: ('W;l r ... r all ~",uldid:u.c mndck VllIW,lt:: cb5!.c1l 'flrlU<k 
enel};r c1~d~tp,no:;lIl (E,. ~:I':;cl>{\"h. (5). :lI"hropo~'t;nic (c-.lIwo.::I (A), and 
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~ k ef.:r II) T :able (, tor ,Q ... .ui;, k.~ ult..lu.:!cd ill t;1Ch ~\lCe (hue, 
t· ACC1:Pled model I~r ~.!LJ;"-~uw:" winter h:.bil'l t Idtcriull , 

pll.,:oiC\cd that the tclative pi06abilil)' of selectioo dropA 
sh:uply when habit::1t is within 1,900 m of:Ul cnqgy well 
{Fig. 2) ~nd n Ot !>urpnsingly, the closesr dis[\\DC!.! ally 5.:tgC

g Rl\\sc W:15 IOClted to!l well during the sNdy w~ l~293 rlL 

Ah:houg-h mc:m di&t4"'l I.: t: frOta a well wItS 8,802 n1 (95% CI, 
S,5S9 ~ i ~ 9,016), in dle dlird af roc wimer study area with 
dlC higha toil and hraS a.ctivity (460 km::!.), mean di ;:a::l.nce to 3 

woU W.iS 1,034 In (95% Cl, 1,008 :> x :> 1,060), Thu., 
avoic:hnce uf energy d.::velopmenr by S;1gc-grOU.~ in Albcna 
rOijultcd in rubst:mti~ los:; of fWK"tionai habil';lC SUfTouILcUng 
wells. ,imil:J.r to other lile sugcs (Aldrld&e .IU\d I3o)'~c 2007). 

Aldridgc 3.nd Boyce (2007) idcmify the potential impur
tance of habitat corUl(:(.-u. ... iry be[ween wimer ilnd other li.fe 
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;it:t:;::::; lu'., III.::;L and bH,I(l1i). [),;$rirc lc:ar~~ulld nacking 
drurt~, 11\(· iTl'pon<ln~'\' tlt" h:1hJr::lr mnnccrivity ""'3.6 difficult 
(t' ~~f"':$':'. Alrhl)lI~h !\\unml!r :md winter habitatli of SOniC 
bj,d~ \\1(',\' iIOj:h"{'IH (1'- \w..: rl:!pring, oLher birds made 
~Ci1stln;'l1 mllwnH'nr~ ot .I()--SO km (C. L. A!a.ridg~, Colorado 
St<\t~ ULl; ... "('r~;ry, unpuhlished d:lfa). A limiled number or 
tfiU.:killg l " .: a\i c;on~ ~\lf..~l':$r hjrrl~ n1~1kc these Joug movement!; 
rll U lIWi1\~ \bo.: wp"gf;)phr elf 1.trgc V:l.llcr-;, pol~nri31lr 
trud.:.ill(!, \ill" diitilibutillll l~r ioilJ:',ch n lSh. Howcver, dat::l 
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uur r;tudy. pO$~jbly with Global Po.r;itioning Sy~tc1U 
lc:chnoJog i c~, ;l. re needed to confirm th<::r;e movcrflcnts and 
to ::Ir.ie~F; hour birds travel througb disturbed bmdsmpcs to 
rC!lch suitable wi mer habitats. lllTC3.tG IlUch ;1$ oil a nd g'tlS 

development or cu1t.iva tion of [130"'1: haoil;m could r(-.duct 
cou.nc::ctivit,Y and &ruP[ migratoI), P:J.ttC:11l5, po~slbly causing 
o(lrtlc:llccks be['\tVeen St3sona.1 r3ngcs or popu.l.aciorw. . 

Sagc::-groUf;c congregate into groups of vary ing size dllli.l1g 
wimer. We located D. tIod, estimated ::It 100 birds on one 
occa..'1ion in 2004. Ths flock. represented it subst:rnti.:t1 
p ,opoHion of [hI! popubtion in one location, bemllse the: 
Mben" population w :u; esti mated Qt berw~en 2SS ::md 427 
bird~ during spring 2003 (Lunglc and Pru~ 2008)_ Of the 
,·a.lid:t.tion loc:ltions, 72% occurred in the 2 higlle:;t RSF b in!: • 
which. rcprest! l1t1i jWit 13!~L of our study nre .... Beck (1977) alDO 
found w inter habitat ·w:ulimitcd in northern Color:ldo whe re 
SOC)\! of winler sites u~c;d by aitge-grouse occuruJ in <7% of 
the Conll;u-e"J. oC..agcurush, 13e.Cilt\se wimer h.'tbit:J:ts ::uc lirnitcd 
in Merra! ~ompn:::h cnf:lve TrI ;l l1ag,--ment ~"trntc:gic;t; to m:Urlt;lin 
sllirablc h:tbitats ;\ C'I,)S;; all ~c~son~ are TCquire:d, p;uticlll;u-ly 
bec:wse sage-grouse avoid eo erg)' d~clopmcnt in Od)e:c"I-vlSe 
ruit3blc "'\1ntcr habitnts. 

MANAGEMENT liVIPLICATIONS 
Sound management plan ning rcquires an WldeffianJing of 
b:lbit"ac s:electi.on at large: ~ C31es, id"nti.fyi.ng where priority 
h.:lbjo.t.q are toc"clted and determining how SpcciC05 rcspoud w 
relcvant disrurbllDccs. Our mod~l for ~ge-glOW;C; wi n[~ r 

habit"3.ts in Albena piOvidc:& aile step toward mec.ting rh i;; 
ruanagcmcnt challenge. Given rhe cnd.1.tlgered Status of sagc
groust: in Canad:l., an)' loss of crudtll w imer habiT3.t¥ could be 
dc:.uim t:nl-o,\ w population pcn;istefl Ce (Eeck 1977, Swenson ct 

31. 1987). We recoIDmc:nd thl..t areas identifid a.!i ouci;11l:o 
meeting winter habitat needs of s,age-grouse: be protect~d 

frolll disrurb3.IlCC and dcgrOld.1.tloll :and deEiignarcd as Critical 
Habitat under thc C<llli\Wan Spc::cia; at Risk Act (Spede~ at 
ItiakAct 2002).lvIorcovet, we recommend. t\ setback. cbrancc 
of :? 1, 900 fll for any t:nergy oc,'cJopment [Tom alJ winter 
habit:llS identified lUi Critical. Habitat b:1sed on our O1ock.:1. 
Mirig-atiOfl of distu.cbanc~ lh ;n negatively affect 5age-g-rouse 
winter h:l.Di(;\t quality (enc::rgy :J.od <l.llthl"opoge:uic dcvclop
rncllt) eOlJld bt: applicJ in kcy s',lgebrush habit.'u.9 to CII})il.l\Ce 

critical winter h"bjt\"\ts for 5.:tgcw gro\\sc. 

Ahhough. much p2..~t management for pr..tidc grouse has 
((lcu~ed liJound. lek t'i lcs (Aldridge and Boyce 2007), 

modeling 11lpro:J.chl!s nlch :15 3pplit:d hl!fe permit mort: 
compr!!llt!nsive con~etv".1tioll plannirlg_ Considering :.;parially 
elo,:plicit modcl!; for sage-l,'l"OU5C 11Cr, t:, brood, and wintering 
hallit'l.ts, combined with lcrJowledgc of lek locationli. bird 
lUovr;rnent~, and h:lbitat COllllccth;r)', provide. :;. biological 
founci ;\[ion for developmcnt of 9.n effective l;onSCfVntlOn 

.!ilT;Hcgy [or sagc-groU!<c. 
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