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Executive Summary

During the 203 greater saggrouse(Centrocercus urophasianybreeding season,126
ground an®7 aerial lek surveys were conducted@tindividual lek sites comprising80 lek
complexes. Surveys were conducted®9% of known lek siteand46.4% of known lek
complexesn the sate. Access to most saggouse leks was very difficult or impossible this
season due to extended snowpack and poor road conditions. Asusueli,effort during 223
decreased32.0%, -23.6%, and-28.2%6 from survey effort durin@022, in terms of number of
groundsurveys conducted, number of leks surveyed, and number of complexes surveyed,
respectively. This constitutes théowestlek survey effort in Oregosince 2014or the
proportion of known complexes surveyed and the propodi&mown leks surveyedResults
from these surveys indicate the sageuse spring breeding population in Oregeoreasedy
-12.0% between 282 and 2@3, to 15,409 estimated individual§®5% CI. 13,859 16,959
individualg. These resultgdicate the first year aftatewidegpopulation decline following three
consecutive years of a statewide increase, Z2MHowever, these results must be interpreted
with caution due to the abnormal snowpatkagegrouse breeding habitdtiring the 2023
lekking seasonand the low survey effort this spring compared to the previous 8 yEaes203
populationestimate is théhird lowest estimated saggouse population in Oregon during the
analysis period of 198@023. Population increases occurred in the Buand Lakeview BLM
Districts, at 1.1% and 12.3%, respectively. Population declines occurredRnirkegille and
Vale BLM Districts, at-9.7% and28.9%, respectivelyThe estimated saggrouse population in
the Baker BLM Resourc&reaapparently decreasdy -14.0%, however, due to issues with
population analysis methodologytinis area, our confidence in trend estimatethis areas
lower than in other areas of the st&bserved ppulation increases or decreases in the Baker
Resource Areare likely acurate It the magnitude of annual population trersdiely

inflated.

Overview and Spring Population Monitoring Methods

Counts of male saggrouse displaying on leks (communal breeding sites) during the spring
breeding season have been used to generate indices -gfreage population tresaince the

1940s (Patterson 19bandremain the most widely used method to monitor spgese

populations rangaide (McCafferey et al. 2016). Monitoring of some sggause leks in

Oregon began in the 1940s, with survey efforts increasing in the state after 1980 (ODFW 2011).
ODFW adopted standardized lek survey methodology in 1396uring consistent data quality
and allowing data comparison across the state. ODFW has generateDiBtibt-specific

spring sag@rouse population estimates since 2Br to 2013 annual springpopulation

estimates were conducted at the scal@BFW Wildlife Management bits (WMUs). While
WMU-level estimates of fall saggrouse populations are still developed to inform sgageise
huntingpermitallocation, the decision to generate spring estimates at the scale of BLM Districts
was made becaugt M is the primary land manager in much of Oreg@agegrouse range

Thus BLM is the agency with the greatest ability to affect sggmise habitat quality arghge
grousepopulation trendg Oregon Beginning in 2015survey effort inPriority Areas for
Conservation (PACs; synonymous with ODFW Core Arbas)increasetb facilitate the
implementation of PAClevel adaptive management population triggers requiredriinel BLM
Greater Sagé&rouse Approved Resource Management Plan Amendment (ARMPA). This
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increased survey effort enabledoy a Cooperative Funding Agreement between the BLM and
ODFW, which supports additional seasonal lek survey positions, as well as increased aerial lek
survey and telemetry effort. ODFW provides lek survey results to the BLM following the lek
survey periodfrom which the BLMgenerates estimates of sagyeuse population tresdt the
PAC-level andpublishesPAC-level population trends and adaptive management triggers
annually Survey effort and treredn male lek attendare are reportedt the PACGlevel in

Appendix | However due toslight differences in trend estimation methodolothe PAClevel
information presented hestiould not be conflated with BLigenerated estimates of PAC
population trendor the BLM adaptive management trigger analysis, as required by the ARMPA
Specifically, the BLMgenerated estimate$ PAC population trend ateased on actual and

projected counts of males attending lekswh i | e ODF W0 devetpopulatioratrerelst P AC

presented in this report are based strictly on leks counted duriBgR28#2his reasonhe data
regardingPAC-specific trends arpresented here for informational purposes amigt readers

should refer to BLMG6s 6 S tGaouse Adamife M@nagerBentOr e g o n
Thi

Triggerso6é6 for more detailed i nf ornnivarthi on.
following the previous saggrouse breeding season (i.e., the 2023 Triggers will likely be
available March 2024).

Sagegrouse leks and lek complexes (a groupltéd leks within 1 mile of each other, between
which a set of males may move; ODFW 2011) are monitored between 15 March and 30 April to
obtain counts of breeding male sageuse. In a collaborative effort, biologists with ODFW,

BLM, USFWS, Burns Paiute Trib®heasants Forever, and Oregon State Univeestwell as
volunteersenrolled inthe ODFW Adopia-Lek Program (Appendix IJ)visit leks from

approximately 30 minutes before sunrise until approxima&déilgurs after sunrise and count all
maleand femalesagegrouse visible on a lekSame dayounts of all individual leks comprising

a complex are summed and treated as a single unit during analysis. Hereafter, lek complex will
be used to refer to the sample unit in this report, whether a single lek or multiple leks compose a
complex. Due to vaability in malelek attendance throughout the breeding season, a subset of
lek complexess counted up to 4 times per season, with individual counts separa@d ®y

days. Using this methodology, a subset of lek complesxasunted in each BLNDistrict
containingextant saggrouse populations, with minimum spring population estimgeesrated

by ODFW at the scale of BLMistrict (Table 1, Figure 1). In the case of the Vale District,
population estimates are generated separately for the Baker Resour{BakexaRA)and the
remainder of the District, due to the small size of the BRepopulationand itsgeographic

isolation from the othesagegrousepopulations in the District.

Minimum spring population estimates are generated from maximum counts of males at each lek
complex using a stratified random estimator (Krebs 1994). Lek complexes are assigned to one of
five strata, based on tl&eyear average of maximum male attendance: inactive (0 males), small
(1-10 males), medium (125 males), large (260 Males), and XL (>50 males; ODFW 2011).

To assign lek complexes not counted during the cuyesnto the appropriate stratum, lek

complex attendance is estimated by adjusting the most recent male count by the average
proportional change in lek complex size for counted leks, in the relevant®sikict, between

the count year and the current year (ODFW 2011). Mean lek complex attendance per stratum is
then calculated based solely on act@ints anddjusted by 0.75 to obtain an estimate of the

actual mean number of males per lek complex per stratum, based on the assumption that only
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75% of males reliably attend leks in a given year (Jenni and Hartzler 1978, Emmons and Braun
1984, Walsh et al. 2004, ODFW 2011). The adjusted estimate of mean males per lek complex
per stratum is then multiplied by theyBarstatewideaverage sex ratj@stimated fronhunter
harvested wingéAppendix V), to generate an estimate of the mean number of females per lek
complex per stratum. The sum of females and males per lek complex per stratum is then
generated and an estimate of individuals per lek taxp calculated, weighted based on the
proportion of lek complexes cgusingeach stratum. The finapringpopulation estimate for

each BLMDistrict/RA is calculated as the total number of known active lek complexes in a
given BLM District multiplied by the weighted average lek complex size inDittict (Krebs

2004). Confidence limits on these estimates are generated based on variability in counts per
stratum and number of lek complexes surveyed within each stratum (Krebs 2004).

Methods for projecting saggrouse population estimates back in time contain multiple
assumptions regarding lek formation andinction rates (ODFW 2011). Thusy attempt is

made in this report to back project estimated gagese populations by BLNDistrict to those
years prior to 201,3vhen population estimates were conducted at the scale of WMUs. Rather,
trends in population at the scale of BLDMstrictsbetween 1980 and 28 are reported following
the methodology of Schroeder et al. (2000). An index of population trend by[B&tkict,

between 1980 and 28, is reported as the percentage oR30nale attendance during Year

solely at leks counted dumg both 2@3 and Yeait. For example, if a setf leks is counted in

both 2@3 and Yeat, and the courtbtals are 100 males duringZ3) and 120 males during Year
t, the population index during Year 120%.

Throughout this report, change in lek size over time is depicted using the average number of
males counted per active lek in a given analysis unit. While this metric is generally reliable,
caution should be taken when examining these graphs during 01998 period.In many
areasfew leks were counted prior to 1996 (Figureajl the leks counted wenftenlarge. As
knowledge of lek distribution across the state has increased, many relatively small leks have
been identified and surveys of those lbkse increased in recent yeaiderecent routine
counting of these smaller lekas likelycorrectedhebias in the males/active lek metric,
reducing the average size of counted leks, and gatentially indicating an artificial decline in
lek sizein some areas

While ODFW generates point estimatd the sagegrouse population in Oregon and confidence
intervals around those estimates using the statistical nedlesdribed above, caution should be

used when making inference based on these estimates. Lek counts are an index of population
size and the true relationship between the index and the population size is unknown (Walsh et al.
2004, ODFW 2011). Due to ttgh proportion of leks surveyezhch yearand consistency in
monitoring and analysis methodologieenthe previous2years, ODFW is confident that the
long-termpopulation trends reportdtereinareaccurate and scientifically supportétbwever

theactual number of saggrouse in a given BLNDistrict remains unknown.
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Tablel. BLM DistrictdResource Areas containing current sggeuse populations, and the
percent of the 2@3 spring sageyrouse popwtion contained in each analysis unit

BLM District/ % Of 223
Resource Area Population
Baker Resource Aréa 35
Burns District 19.1
Lakeview District 30.1
Vale Districf 388
Prineville District 85

aThe Baker Resource Area is analyzed separately from the remainder of the Vale BLM District,
due togeographic isolation amgissimilarity inpopulation size and trajectory

Baker Resource Area

Prineville District

Burns District Vale District
Lakeview District
i e et et eI CEETT USG5 FAG, NPS, NRCAN, GeoBase. IGN
Vo vauas.:u.;:s’i:::a:;ss:-;;,;;;::; METI, Esri Chins (Hong Kong), swisstopo. Mapmyindia, ® OpénStreetMsp
[_] Population Analysis Units | 0 25 50 100 OD Sage-Grouse °Ei°°f‘
IS T TN N S T | I . . .
OR Sage-Grouse Range ﬁL Miles Population Analysis Units .2

Figurel. Oregon BLM Districts/Resource Areas containing current-gagiesepopulations and
functioning as analysis units for spring population estimation in Oregon. The Baksr
analyzed separately from the remainder of the Vale BLM District, dgedgraphic isolation
anddissimilarity in population size and trajectory.
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Lek Monitoring Effort and Population Estimates
Statewide

Statewide lek survey effort duringe 2023 breeding seasomasthe lowestsurvey effort in
Oregonsince 2014or the proportion of known complexes surveyed and for the proportion of
known leks surveye(Figure 2; Table 2)Access to most saggouse leks was very difficult or
impossible this season due to extended snowpack and poor road conOwerasl, ODFW and
partnerscompletedl, 126 groundsurveysand97 aerialcounts Surveys were conductedGfi6
leks comprising380 lek complexes. Of the 415 individual leks, and19 lek complexes known
to exist or have existed in the stat®,9% and46.4%, respectively, were surveyed during230
On averaggeeach lek was surveyedd2.times

Dedicated aerial surveyéppendix 1) and incidental observations during ground sunreslp
expand knowledge of saggouse distribution ODFW contracted aerial services for lek
searches by helicoptar the Beatys PAC and surrounding lalensity habitatluring spring

2023. The aerial survey documented over 20 locations wheregagese have not previously
been seen displaying. However, the snowpack throughout most of thgreage lekking areas
in the Beatys PAC during late March and early April was abnormally highhaohay have
influenced saggrouse breeding behavior this spring. These locations will need to be verified
over the next two breeding seasons before they can be confirmed as new lek |d0tioese
20+ potential new lek locations, one location was verified on the ground following the 2023
aerial survey and this lek was added to the statewide lek datakddigonally, veral

potential new leks were located by helicomtering 2022 aerial surveys the Louse Canyon
PAC and still need to be confirmed on the groaluding the spring 202sagegrouse breeding
seasorbefore they can be added to the statewide lek database.

The estimated spring greater sageusepopulation in Oregon during 28 was15,409

individuals (95% CI113,859i 16,959individuals), a12.0% decreasé&om 2@®2 (2022 estimate=
17,508individuals[95% CI: 16,609 18,406individuals). This decrease represetite first year

of statewide population decline following three consecutive years of a statewide increaée, 2020
22. However, these results must be interpreted with caution due to the abnormal snowpack in
sagegrouse breeding habitat during the 2023 leklgagson, and the low survey effort this

spring compared to the previous 8 yedise 203 estimate is théhird lowestestimated sage
grouse population in Oregon during the analysis period ofiZI23. The population during

2023 was-47.5% below the 2003 bakee population estimate of 29,3dividuals (Figure 3).

The annual average number of males counted per dekicemplexhas declined by0.23 males

per year since 1980 (Multiple’R 026, p-value< 0.001; Figure 3).

Baker Resource Area

Lek survey effort in the Baker Resource Ark&ring 203 decreasedioticeablycompared to
previous yeargFigure 4; Table 3)In addition to poor road conditiongyiited or no acces®
someleks on private landseduced survey effort in 28z2nd will likely continue to reduce
survey effort in future year®uring 2023, 65 ground surveysvere conducted &2 leks
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comprising22 complexes. This constitut83.2% of the & leks, and36.7% of the60 complexes
known to exist or have existed in tBaker RA Survey effort per lek wdswer than average
with each lek receiving, on avera@e) surveys during the monitoring seasado new leks
were discovered in theakerRA in 2023.

The estimated spring sageouse population in the BakRA during 203 was535individuals

(95% CI.365 704 individuals),a-14.0% decreasdrom 622 estimatedndividuals in 2@2. The
apparenpopulation decline in the Baker RA duri@@23 is likely a resultof the analysis

methodology used to generate population estimates. The Krebs random stratified estimator used
to generate population estimates does not performwitklismall populationssuch aghe
existingsagegrouse populatiom the BakeRA. Observed population increases or decreases in

the BakeRA are likely accurate but the magnitude of annual population trends is likely inflated.
Large increases and decreases in the estimated population for this area should be interpreted with
caution; the overall population trend for the BaRéY over the pasti®B years appears stable.

Observed male attendance at lek complexes counted during b&hr02@2 was80 males a
-11.1% decrease from observed attendanc8@imalegecorded at tise same leks in 2Q.

While thesagegrouse population in thBakerRA remains above 2014 levelsm= 402
individuals), this arehas experiencea longterm population declinand has remained stagnant
in recent yearsThe fiveyear averagannualchange in male lekomplex attendancéased on
lek complexes counted during year t and yéat tis estimatedat-1.9% between 209 and

2023. Since 2005a-76.3% decline in male lek complex attendance has been observed at
complexes euntedduring both 2005 and 28 (n200s5= 118, nxoz = 28). Male attendance at
complexes monitored in both 2003 an@2hdicates that the population in the Bakéx R
currently-80.0% below the 2003 baseline levebdg= 140, ooz = 28). The annual average
number of males counted per active lek complex has declinddl48/ males per year since 1996
(Multiple R? = 047, p-value < 0.01; Figure 5).
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Table2. Oregonstatewidegreater saggrouse lek complex survey effort, and trend in maximum male lek complex attendance summarized over
year periods, 198@023.

198084 198589 199094 199599 200004 200509 201014 201519 2020-22 2023
Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Known Complexes  140.00 6.32 220.40 20.60 326.00 16.41 486.00 21.23 605.60 13.51 69080 819 73400 6.44 78.40 718 81033 521 819.00 -
Complexes Counted 52.00 6.02 67.60 10.36 94.00 12.09 164.20 8.75 200.80 11.05 26720 16.03 29500 2669 48660 1951 52833 1097 380.00 -
ProportionCounted* 0.38 0.06 0.30 0.03 0.28 0.02 0.34 0.02 0.33 0.01 0.39 0.02 0.40 0.03 0.62 0.2 0.65 0.01 0.46 -
Active Complexes 27.20 3.40 4820 7.27 7360 13.08 13020 4.12 14580 7.7/ 18020 6.91 18140 10.8 25240 575 27333 1312 205.00 -
Males Per Complex  13.39 246 19.13 206 1920 196 123% 054 1706 092 1520 260 11.8 159 912 0.9 765 048 849 -

MalesPerActive
Complex
Proportion Change
Male Attendance

2344 179 2661 228 2517 247 1551 059 2362 18 2221 3% 1866 170 1749 15 1477 035 1573 -

0.01 0.10 0.08 0.08 -0.0/r 0.07 -0.05 0.07 0.09 006 -010 0.10 000 O01m -0.01 o011 004 00 -0.06 -

*Proportion complexes counted during thesignatedimeframe.
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Table3. Baker BLM Resource Areagreater saggrouse lek complex survey effort, and ttén maximum male lek compleattendance
summarizedver 5year periods, 199@023.

199699 200604 200509 201014 201519 2020-22 2023

Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 24.00 3.39 40.60 1.17 4420 0.80 52.40 0.40 58.40 1.76 60.00 0.00 60.00 -
Complexes Counted 12.25 1.49 15.00 2.61 1880 4.14 1640 1.9 3280 520 36.33 067 2200 -
Proportion Complexes Counted 0.52 0.04 0.37 0.07 042 0.08 031 0.03 05 008 061 001 037 -
Active Complexes 8.00 0.82 12.40 2.73 13.40 0.75 10.40 1.17 960 105 900 058 6.00 -
Males Per Complex 13.61 1.21 15.22 2.02 1203 2.71 664 096 353 080 286 030 364 -
Males Per Active Complex 20.46 1.11 18.99 2.39 1456 2.51 10.26 1.01 1135 0.9 1146 048 1333 -

Proportion ChangeMale Attendance 0.08 0.05 0.02 0.12 -0.16 0.05 -0.10 0.12 0.02 0.13 000 0.9 -011 -
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Figure5. Greater saggrouse population trend in the Bal®l.M Resource Area, 199@023. A1 Change in average greater sageuse lek
complex size (males per active lek)i B\nnual rate of change in male lek complex attendance reported as percentazferéz0
attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted ity both3@2ar

12| Oregon Greater Sagérouse Population Monitoring: 202 Annual Report



Burns District

Overallsurvey effort for the Burns Districtecreaseduring2023 butremained above survey

effort goals for théistrict (Table 4; Figure 6)During 2®3, 256 ground surveyand 1 aerial
surveywere conductedt 115leks comprising/9 complexes. This constitut®8.2% of the 26

leks, andb4.5% of the 14 complexeknown to exist or have existed in tBestrict. Survey

effortin 2023 wasequal to 2022 effort, &.23 surveys per lekOnenewlek complexwhichwas
discovered in th®istrict in 2022was confirmed during 2023 surveys and added to the database

Theestimated spring saggouse populatiomithe Burns District during023 was2,969
individuals (95% CI12,776 3,161 individuals), al.1% increasdrom 2,937individualsin 2022.
This represents tHeurth year of population increase following three consecutive years of
population decline (201729) in the Distric{Figure 7) Observed male attendance at lek
complexes counted durirfgpth2023 and 2@2 was749males an 113% increasdrom observed
male attendance @73 recordedat those same leks 2022. The 5year average population
trend in theDistrict, based on lek complexes counted during year t and yeRrias been
nearlystableat-0.01% between 209 and 203. Obseved maleattendance during 23 is
-55.1% below the 2003 baseérievel (roos= 572, ez = 257), at complexes counted during
both 2003and 2@3 (Figure 7).The annual average number of males counted per active lek
complex in the Burns District has declined-bBy54 males per year since 198Aultiple R? =
0.39, p-value <0.01; Figure 7).

Lakeview District

Overallsurvey effort in the Lakeview Distriabicreasedaluring 223 due to the aerial surveys
andremained above goals for tBéstrict (Table 5; Figure 8) During 2@3, 287 ground surveys
and96 aerial surveysvere conducted di89 leks comprisingl17 complexes. This constitutes
61.0% of the310leks, andb7.4% of the204 complexes known to exist or have existed in the
District. Survey efforin 2023 was 203 surveys pelek, adecreasérom 242 surveys per lek in
2022. One new lek within aexisting complex wadiscovered in th®istrict during spring2023
aerial lek searches

The estimated spring sageouse population in the Lakeview District wh661 individuals
(95% CI:4,115 5,207 individuals), al2.3% increasdrom 4,152individuals in 2@2. Observed
male attendance at lek complexes counted during b@bh &t 2@2 was764 males a5.8%
increase from observed male attendanc#@fmalesrecorded at those same leks ir220This
represents theirst year ofpopulationincreasdollowing one yeaof populationdeclinein the
District (Figure 9). The 5year average population trend in District, based on lek complexes
counted during year t and yedr 1, has been negative #.1% between 209 and 203.
Observed male attendanwas-48.9% below the 2003 baseeé level (Roo3= 1,267, ooz = 648),
at complexes counted during both 2003 an2BZ@igure 9).The annual average number of
males counted per active lek complex in the Lakeview District has declin€d22ymales per
year since 198(Multiple R? = 0.10, p-value = 004; Figure9).
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Table4. Burns BLM District greater saggrouse lek complex survey effort, and trend in maximum male lek complex attendance sumovarized
5-year periods, 1982023.

1981-84 198589 199094 199599 200004 200509 201014 201519 202022 2023
Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Known Complexes  30.75 1.44 54.40 6.68 75.80 1.16 83.00 1.87 95.20 3.75 120.00 3.77 131.80 1.39 143.00 0.58 14433 0.33 145.00 -
Complexes Counted 15.00 0.82 21.60 4.32 18.80 0.92 2520 4.14 30.20 3.43 39.80 7.32 48.00 3.99 10240 601 91.33 273 7900 -
Proportion Counted  0.49 0.05 0.41 0.07 0.25 0.02 0.30 0.05 0.31 0.03 0.33 0.05 0.36 0.03 0.72 0.04 0.63 0.02 0.54 -
Active Complexes  11.50 1.32 14.40 0.40 16.80 0.58 20.00 1.76 24.40 254 29.00 4.00 3160 169 57.00 2.16 6000 058 56.00 -
Males Per Complex 22.70 1.67 26.86 5.44 32.76 2.18 12.97 1.49 19.10 1.89 1959 547 13.0 2.03 9.69 1.85 819 0.4 9.48 -

Males Per Active 30.19 2.65 36.70 5.64 36.86 3.49 15.35 0.88 23.20 146 2495 581 19.2 225 1699 229 1245 024 1338 -
Complex

Proportion Change  -0.07 0.02 0.12 0.12 -0.04 0.08 -0.06 0.13 0.12 0.10 -0.10 0.14 0.00 0.13 -0.04 0.14 006 0.04 011 -
Male Attendance

*Proportion complexes counted during thesignatedimeframe.
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Figure6. Burns BLM District greater saggrouse survey effort statistics, 192023. AT Number of leks, and complexes known to
exist or have existed, and number of leks and complexes surveyed, by ye@otaBnumber of ground and aerial surveys
conducted, by year. CProportion of known leks and complex surveyed, by year. ADerage number of surveys conducted at each
surveyed lek, by year.
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Table5. Lakeview BLM District greater saggrouse lek complex survey effort, and trend in maximum male lek complex attendance summarized
over 5year periods, 198Q2023.

198084 198589 199094 199599 200004 200509 201014 201519 2020-22 2023
Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Known Complexes  74.00 0.95 90.20 5.85 117.60 1.12 130.80 0.20 162.00 8.58 184.00 0.84 191.00 1.30 19840 194 204.00 0.00 204.00 -
Complexes Counted 23.80 7.83 21.00 3.45 2520 156 30.20 260 81.80 9.83 79.00 3.96 80.20 6.67 11680 759 11733 851 11700 -
Proportion Counted  0.33 0.11 0.23 0.03 0.21 0.01 0.23 0.02 0.50 0.04 0.43 0.02 0.42 0.03 0.59 0.04 058 0.04 0.57 -
Active Complexes 10.60 1.54 14.00 158 16.60 2.20 23.80 2.15 52.80 6.08 48.20 2.29 49.20 3.02 59.40 4.39 6100 252 4900 -
Males Per Complex 1450 3.52 22.94 318 20.18 252 1593 1.62 20.10 1.38 20.14 359 1456 2.06 10.39 1.71 8.15 033 764 -

'\C"g‘r']‘fglgfm"“"e 2265 2.49 3321 391 30.98 228 20.02 1.76 31.39 3.01 33.33 6.56 23.19 2.61 20.08 2.61 1561 025 1824 -

Proportion Change
Male Attendance 0.16 0.17 0.04 0.08 -0.10 0.11 -0.02 0.12 0.17 0.04 -0.13 0.09 -0.02 0.11 -0.04 0.13 005 0.06 0.06 -

*Proportion complexes counted during thesignatedimeframe.

17|0Oregon GreaterSage Grouse Population Monitoring: 203 Annual Report



325] A 6001 B
300 e}
2751 40—')550
250 %500
225 '8450
200 O 400
C175- O
1501 U)350
1251 q>)‘300
1001 2 250
75 5
2200
501 wn
28: —_— %5 1501
. . . . - 100+
O ¥ ® N © O ¥ W N © O ™ o
® ® ® O®© O© O O O = = « « Z 50
o o o 0 o6 © © © o o o o
-— — — — — N N N N N N N 0
Year O ¥ ® N © O ¥ W N © O ™
& &8 8 &8 8§ 8 8 8 5 & 88
- - = - + N a4 N N N O«
Known Leks = Known Complexes = Counted Leks Counted Complexes Year
1.0 C $30{D
80.9. — 2.8
>08 B 29
G.>) — 2.4
50.7 %2'2_
05 O 1.8;
c Y. ~
O o4 L 161
= o 1.4
S 03 Z 1.2
o 0.2 B 101
o 0.1 ® 081
00 Soa
O ¥ © o © o o o © O o™ = 0o
® ® ® O O© O O O = = « « O 0.2
o o o o ® © © © o o o o S
- - - - - & & & N & &« <0.0-
Year S ¥ 2 N © & ¥ @ W © oo
S 8 8 8 8 8 8 8 & 5 8 8
— — — — -~ « 3V [SYREE SV N N A
Leks —— Complexes Ye ar

Figure8. Lakeview BLM District greater saggrouse survey effort statistics, 192023. A1 Number of leks, and complexes

known to exist or have existed, and number of leks and complexes surveyed, by y8ataBiumber of ground and aerial surveys
conducted, by year. CProportion of known leks and complex surveyed, by year. ADerage number of surveys conducted at each
surveyed lek, by year.
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Figure9. Greater saggrouse population trend in th@keview BLM District , 1980 2023. A1 Change in average greater sage
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Prineville District

Overall survey effort in tle Prineville Districincreased during 2&andremained aboveurvey
goals for theDistrict (Table 6; Figurel0). During 2@3, 179 groundsurveys were conducted at
77 leks comprising 3 complexes. This constituté.2% of the 13 leks, and 5.6% of the 63
complexes, known to exist or have existed in the District. Survey effort peulelg 203 was
2.32surveys per leka slight decreasieom 2022 survey effort of 24 surveys per lekNo new
leks or complexes were discovered in Ehstrict in 2023.

The estimate@023 spring sagerouse population in the Prineville District wa822
individuals (95% CI: 1,74 1,470 individuals), &9.7% decreasdrom 1464 individuals
estimated in 222. Observed male attendance at lek complexes counted during l23thr0
2022 was 39 males a4.2% increase from observed male attendanceDéfrBalesrecorded at
those same leks in 2B. The5-year average population tremmdthe District, based on lek
complexes counted during year t and ydal thas beemegativeat-3.1% between 209 and
2023. Observed male attendanise24.8% below the 2003 baseline leveb{gs= 455, npes =
342), at complexes aterved during both 2003 a2823 (Figure 11). The annual average
number of males counted per active lek complex in the Prineville District has declide@®y
males per year since 198dultiple R?> = 0.10, p-value = 004; Figure 11). Howeveit appears
that this relationshipnay bedriven by 2 years of high lek attendamteservediuring the early
1980s, when the number of leks counted was low

Vale District

Access to most saggouse leksn the Vale Districtvas very difficult or impossible this season
due to extended snowpack and poor road conditismsuch, arvey effort in the Vale District
(excluding the Baker Resourcee®) during 202 represented thiewestsurvey effort in the
District since 2012as was below survey goals for the Dist(itable 7; Figure 12During 2@®3,
339 ground surveysvere conducted d93 leks comprisindl27 complexes. This constitutes
40.8% of the #3, and36.8% of the 35 complexes, known to exist or have existed in the
District. Surveyg conducted per lekas also lower than previous yeansth each lek receiving
on averagd.76 surveys during the monitoring seasddnenew lek located by helicopter the
Trout Creeks PAGuring2022aerial lek searchasasconfirmed by ground surveyodsiring
the2023breeding seascend added to thetatewide leldatabaseSeveral potential new leks
were located by helicopter in spring 2022 and still need to be confirmed on the ground during the
spring 202 sagegrouse breeding season before they can be added to the dataksddition,1
potential newek wasdiscovered byDSU researcherduring the 2023 breeding season and this
lek needs to beonfirmedby biologists on the grounduringthe 2024 breeding season

The estimated spring sageouse population in the Vale Distriot2023 was5,922individuals

(95% CI;5,428i 6,416individuals), a28.9% decreasdrom 8,333 estimatedndividuals in 2@2.

This large population decline followed a large population increase in the District in 2022.
However, these results must be interpreted with caution due to the abnormal snowpack in sage
grouse breeding habitat the Vale Districduring the 2023 lekking season, and the low survey
effort this spring compared to the previous 8 ye@lserved malattendance at lek complexes
counted during both 23 and 2@2 was1,124, a-22.1% decrease from observed male

attendance of 443malesrecorded at those same leks ir220The five-year average
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population trend in the Districbased on lek complexes counted during year t and ydahas
been negative ab.2% betweer2019 and2023. Observed male attendance remafi36%

below the 2003 baseline le@boos= 444, ez = 206) at complexesaunted during both 2003
and2023 (Figure 13). The annual average number of males counted per active lek complex in
the Vale District has remained stable since 1®83-0.00, Multiple R?= 0.00, p-value= 0.92;

Figure 13).
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Table6. Prineville BLM District greater saggrouse lek complex ground survey effort, and trend in maximum male lek complex attendance
summarized over-gear periods, 198@2023.

198084 198589 199094 199599 200004 200509 2010614 201519 2020-22 2023
Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 16,60 040 2560 328 3640 0.75 4220 020 5520 0.80 5660 0.24 59.00 1.00 63.00 0.00 63.00 0.00 63.00 -
Complexes Counted 11.00 2.02 1740 510 2580 242 3840 087 5220 0.97 4800 378 3980 146 3720 075 3567 133 3500 -
Proportion Counted 067 013 063 012 071 0.06 091 002 09 001 085 007 068 0.2 059 001 05 02 05% -
Active Complexes 6.80 1.39 15.20 4.91 21.40 1.69 32.80 0.86 37.20 0.73 31.20 2.48 30.20 0.92 2980 225 2733 133 2500 -

Males Per Complex 10.22 1.67 13.26 0.83 13.32 0.83 1250 0.19 10.56 0.34 9.95 1.12 11.36 053 1190 0.63 1018 030 1026 -

Males Per Active
Complex

Proportion Change
Male Attendance -0.24 0.13 0.11 0.17 -0.02 0.09 -0.04 0.02 -0.04 0.04 -0.07 0.09 0.10 0.13 -0.03 0.06 -001 009 004 -

16.72 2.53 15.77 0.73 15.92 0.67 14.65 0.38 14.82 051 15.35 1.82 14.91 041 1498 088 1329 040 1436 -

*Proportion complexes counted during the designated timeframe.
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Table7. Vale BLM District (Excluding the Baker Resource Area) greater gagase lek complex ground survey effort, and trend in maximum
male lek complex attendance summarized ovgedy periods, 1992023.

199394 199599 200004 200509 201014 201519 202022 2023
Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Known Complexes 110.50 18.50 206.40 15.65 250.60 0.24 284.00 3.16 29780 2.71 321.60 350 337.00 493 345.00 -
Complexes Counted 39.00 19.00 59.80 7.73 21.60 1.29 81.60 8.94 110.60 21.24 197.40 11.44 24767 21.17 12700 -

Proportion Counted 033 012 030 005 009 001 029 003 037 007 061 004 073 006 037 -
Active Complexes 36.50 16.50 4660 4.48  19.00 0.55 5840 4.86 6000 879 9540 266 11033 1135 69.00 -
Males Per Complex 1761 619 1045 0.66 21.30 212 13.13 1.89 11.05 1.99 865 0.65 738 071 900 -
Z'g:ﬁ;lgfmc“ve 18.15 565 13.14 065 2394 1.97 17.87 211 188 232 177 1.08 1653 095 1657 -

Proportion Change

Male Attendance 0.51 0.83 -0.06  0.08 0.11 0.05 -0.05 0.12 0.00 0.11 0.03 0.11 004 008 -022 -

*Proportion complexes counted during the designated timeframe.
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Summary and Conclusions

The sagegrouse population in Oregon experieneadapparenimoderatedeclineduring 203,
following 3 consecutive/ears ofstatewidepopulation increase (202P2). The statewide
populationdecreasedy -12.0% from 2@®2, to an estimated5]409individuals.However, these
results must be interpreted with caution due to the abnormal snowpsadegrouse breeding
habitat during the 2023 lekking season, and the low survey effort this spring compared to the
previous 8 years.

Population increases occurred in the Burns and Lakeview BLM Districts, at 1.1% and 12.3%,
respectively. Population declines occurred in the Prineville and Vale BLM Distrie®s7%
and-28.9%, respectively. The estimated sagjeuse population in the Baker BLM Resource
Area apparently decreased4iyl.0%, however, due to issues with population analysis
methodology in this area, our confidence in trend estimates in this area is lower ttiaar in 0
areas of the state. Observed population increases or decreases in the Baker Resource Area are
likely accurate but the magnitude of annual population trends is likely infR#sgd on the raw
lek count datathis populationappearso be stable duetlow variation in the annual rate of
change in male lek complex attendance over the p&syé&arsPopulation trends at the

statewide level are primarily driven by the Burns, Lakeview, and Vale Districts, which contain
approximately 90% of the statewide populatidrypically, further variation in population trend
exists within the state at the scale of individual PAQsing 2023, population increases were
observed ir8 PACs and decreases were observelDIRACs where sufficient data were
collected to analyze trends (AppendixUgks outside of PACs experiencee3al% change in
male attendance between 2022 and 2023.

Sagegrouse populations exhibit density dependent fluctuations over time (Garton et al. 2011)

In recent decades, sageuse populations in Oregon have cycled on an approximateélyegar

period. The estimatestatewidepopulationhasfollowed this patterover the past 7 yearaith

the populationdecline in 2023 following 3 years of populatimereass from 202G 22, which

followed 3 years of population decline from 201B. As of 20230r egon 0 s sagd at ewi de
grousepopulationis at thethird lowestestimateobserved during the 198023 analysis period

and is currently47.5% below the 2003 statewide baseline populagistimateof 29327

individuals

The ppulation trendin 2023 weremore variable at the scale of individual PACs than has
typically been observe(Appendix 1), rangingrom a-45.5% decline in thé°ueblos/South
SteenPACto a46.4% increase in theolly Farm/Saddle ButtBAC. We observed notable
increases in the Brothers/N. Wagontire PAC, Folly Farm/Saddle Butte PAC, Pueblos/S. Steens
PAC, Steens PAC, and Trout Creeks PAC, at 20.5%, 46.4%, 29.6%, 33.8%, and 20.8%,
respectivelyWe observed notable decreases in Cow Lakes PAC, Cow Valley PAC, Crowley
PAC, Drewsey PAC, Soldier Creek PAC, and Tucker Hill PAGC2810%,-39.8%,-33.1%,-
23.9%,-45.2%, and31.1%, respectivelyLarge apparent population declines in the Soldier
Creek PAC, Cow Lakes PAC, Crowley PAC, and Cow Vallex’P# addition to théack of
surveys conducted in the Louse Canyon Pé&®@ye the negative population treolserved in

the Vale BLM District in 2023.
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Regionally, the highee | evati on popul ations i n tglowse sout her
range appeared to have stable or increasing population trends from 2022 to 2023, whereas
populations on the northern and eastern portion of the range appeaaséd ttebreasing

population trends from 2022 to 2023owever, these apparent tremdast be interpreted with
cautionas they may be driven hige high snowpackn many areas of Malheur County, Baker
County, and northern Harney Coumlyring the 2023 lekkingeasonwhich resulted in

abnormal bird behavior and relatively low survey eftmnpared to the previous 8 years.
Comparatively, snowpack and survey effort were closer to normal in most areas of Deschutes
County, CrookCounty, LakeCounty, and southern Harney Courityp major habitat alterations
occurred in 2022 which may have caused the localized declines in 2023. Givwazather and
surveyconditions during the 2024 sageouse breeding season are typical, results following lek
surveys next spring Wiprovide better insight into the trends we observed during the 2023
breeding season.

Or e g a0APsttewide sagegr ous e popul ation estimate was th
history during the monitoring timefran{@&98Q 2023), whichwarrants serious concern for the
sagegrouse population in Oregoi.he slight population increase in 2020 and moderate

increassin 2021and 202Zuggestthat2019 was the trough in the most recent population cycle
(Figure 3) Because the 2023 population estimatey be biased due to abnormal snowpack and

low survey effort we mustwait until we have results frorie 2024 lek survey season to

evaluate whether the 2022 population estimate was the peak in our current population cycle, and
if the 2023 estimate is the first year of downward population tiEmel statewide population

trend reboundetbllowing the 2019 historic low population estimataut threeadditional years

of moderate increase in the current population cy@g not be adequate to prevém next

troughin the cyclefrom beinga new historic low population estimater sagegrouse in Oregon.
Continued dedicated effort conductirggegrouse lek surveys and searches over the next few
years willhelp Oregon continue toselymonitor the current population tren@regon has an
excellent framework for saggrouse conservation in pladaytactive habitat management and
restoration should be accelerated to the greatest extent passitdetain saggrouse range at

its current extenandsupportpopulation rebouthover the longterm.

Estimating saggrouse populations from lek counts is a complicated process, containing

multiple assumptions (Beck and Braun 1980, Walsh et al. 2004). Standardized count procedures,
in place in Oregon since 1996, have improved the reliability ofgemese population estimates;
however, multiple potential sources of uncertainty remain. These include assumptions regarding
the lek attendance rate of male sageuse, knowledge of the distribution of leks in an area, bias

in the selection of leks to be monigal in a given year, and uncertainty regarding the rate of new
lek formation. Due to these sources of uncertainty all estimates egsagge population size in
Oregon should be considered indices only, with the relationship between these indices and the
true population size remaining unknowi'glsh et al. 2004, ODFW 2011).
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Appendix | i PAC Scale Suvey Effort and Population Trend

ODFW delineated the breeding habitat, based on lek size and distribution, of approximately 90%

of t he sgtraotuesdes psoapguel at i on, and-Ggroauwspe dCotrhei sAr ar:
during 201112 (ODFW 2011, Figure A1.1). Since the initial delithe@@a of these core areas,

they have been incorporated into multiple assessments and regulatory documents, including the
2015 USFWarindot edd decision (USFWS 2Grduse , t he
Approved Resource Management Plan Amendment (ARMERRAM 2015), and the Oregon

SageGrouse Action Plan (SageCon 2015). The term Priority Area of Conservation (PAC)
corresponds directly with ODFWb0s core areas,
(PHMA) describes the portions of each core areamBH® administration. AnnuaPAC-scale

population assessments are integral to the adaptive management approach outlined in the

ARMPA. Concurrent with their adoption in various regulatory documents, information

regarding population trends at the scalendfvidual PACs has received heightened attention;

the PAC has become the f@eto scale of interest for much of thegoinglandscapescale sage

grouse habitat assessment and conservai®Buch, it is appropriate to report sageuse

survey effort and population trend information at the PAC scale. Presented below is information

at the scale of individual PACs regarding survey effort during thei 2828 period, as well as

population trend information reported in terms of males per active lek, anorfwopl change

in male lek attendance following the methodology used in the main body of this document
(TablesAl.1, Al1.2; Figures A1.PA1.43). The information presented below was derived from

the same base data used to make ARMPA fAtrigge
analyzed usinglightly different methods than those used to make ARMPA trigger decisions.
Specifically, the BLMgenerated estimates of PAC population trend are based on actual and
projected counts of males attending leks, while @@Fs e s t i malepepdlati®nArénds

presented in this report are based strictly on leks counted duriBg 28&uch no effortis or

should bemade to prgproject BLM trigger decisionsThe PAC scalgopulation trend

information presenteith Appendix lis intendedor informational purposes onbnd readers

should refer to BLM&s &S tGaotuse Adaatife M@n@gerBentOr e g o n
Triggersé for more detailed information. This
following the previos sagegrouse breeding season (i.e., the 2023 Triggers will likely be

available March 2024).

As described in the main body of this report, change in lek size over time is depicted using the
average number of males counted per activénl&achPAC. This metric may be misleading for
some of the PACs presented below. In many PACs, few leks were counted in tlyeasdy

the periods analyzed and the leks that were countedofterdarge. As knowledge of lek

distribution within PACs and across the state has increased, many relatively small leks have been
identified and surveys of those leks have increased in recent years. The recent routine counting
of these smaller leks has lijetorrectedhebias in the males/active lek metric, reducing the

average size of counted leks, and thus potentially indicating an artificial decline in lek size in
some areas.

31| Oregon Greater Sagérouse Population Monitoring: 202
Annual Report



References

Bureau of Land Management (BLM). 2015. Oregon greatergagese approved resource
management plan amendment. US Department of Interior, Bureau of Land Management,
Oregon/Washington State Office, Portland, UBAM/OR/WA/PL-15/051+1792

Oregon Department of Fish and Wildlife (ODFW). 2011. Greater-gemgse conservation
assessment and strategy for Oregon: a plan to maintain and enhance populations and
habitat. Oregon Department of Fish and Wildlife, Salem, USA.

SageGrouse Conservation Partnership (SageCon). 2015. The Oregegreage action plan.
Oregon Governoro6s Natur al Resource Office,

U.S. Fish and Wildlife Service (USFWS). 2015. Endangered and threatened wildlife and plants;
12-mont findings for petitions to list the greater seg@use Centrocercus
urophasianupas threatened @ndangered. Federal Register 80:5988D42.

32| Oregon Greater Sageérouse Population Monitoring: 202
Annual Report



= »_,E#' Wi = aavwﬁwi éﬁi":”i ODFW
g X : x TR O Sage-Grouse
PACS

- OR Sage-GrousePACs
OR Sage-Grouse Range

N

0 15 30 60
e B o | O O I (O O
e | Miles
OREGON
Fish &Wildlife
Sm}' ri, HERE, Delorme, Intermap, inaeri':ent‘P Corp., GEBCO, USGS, FAO, NPS,

# NRCAN, GeoBase, IGN, Kadaster NL, Crdnance Survey, Esri Japan, METI, Esri China (Hong
Kong), swisstopo, MapmyIndia,'® OpenStreetMap contributors, and the GIS User Community

Figure A11l. Oregon greater saggouse Priority Areas for Conservation (PACS).

33| Oregon Greater Sagédrouse Population Monitoring: 202 Annual Report



Table A1l. Survey effort statistics for the 20 Oregpreater saggrouse PACs, and leks outside of PAC230

Previously Unknown

Total Total . . :
Known Known Counts Conducted Surveyed Sites % Sites Surveyed Sites Located
PAC Leks Complexes Total Ground Aerial Leks Complexes Leks Complexes Surveys/Lek Leks Complexes
Baker 66 46 56 56 0 28 20 424 435 2.00 0 0
Beatys 156 86 231 138 93 120 66 76.9 76.7 1.93 1 0
Brothers/N. Wagontire 45 18 77 77 0 35 13 77.8 722 2.20 0 0
Bully Creek 42 28 22 22 0 16 7 381 250 1.38 0 0
Burns 3 2 6 6 0 2 1 66.7 50.0 3.00 0 0
Cow Lakes 56 38 60 60 0 36 21 64.3 55.3 1.67 0 0
Cow Valley 58 45 36 36 0 19 22 32.8 24.4 1.89 0 0
Crowley 51 33 23 23 0 15 11 294 333 153 0 0
Drewsey 44 22 65 65 0 29 15 65.9 68.2 224 0 0
Dry Valley/Jack Mountain 26 18 16 16 0 8 7 30.8 389 2.00 0 0
Folly Farm/Saddle Butte 20 15 28 28 0 12 9 60.0 60.0 233 0 0
Louse Canyon 67 56 23 23 0 14 11 209 196 1.64 0 0
Paulina/12Mile/Misery Flat 61 33 88 88 0 34 18 55.7 54.5 259 0 0
Picture Rock 7 4 12 12 0 4 2 57.1 50.0 3.00 0 0
Pueblos/S. Steens 30 19 26 26 0 9 7 30.0 36.8 289 0 0
Soldier Creek 54 37 52 52 0 32 22 59.3 595 1.63 0 0
Steens 15 10 37 37 0 14 9 93.3 90.0 2.64 0 0
Trout Creeks 99 57 103 103 0 47 28 475 491 2.19 1 1
Tucker Hill 6 4 10 10 0 4 2 66.7 50.0 2.50 0 0
Warner 57 42 57 57 0 26 19 45.6 452 219 0 0
Non-PAC 247 201 194 191 3 98 78 39.7 3838 1.98 0 0
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Table A12. Population trend data for the 20 Oregon greater-gaggse PACsand leks outside of PACs, 2%

Observed Males % Change 2019to 2®3-  Observed Males % Change

Common Leks Male Average Annual - Common Leks Male Lek Size Annual Change

e wm il CIenNAT s awe iR A oo
Baker 73 64 -12.3 -6.7 155 29 -81.3 1996 2023 -049
Beatys 298 331 111 -4.1 1009 309 -69.4 1980 2023 -0.19
Brothers/N. Wagontire 112 135 20.5 6.9 94 108 14.9 1980 2023 -0.08*
Bully Creek 219 202 -7.8 4.7 125 114 -8.8 1996 2023 -1.54*
Burng NA NA NA NA NA NA NA NA NA
Cow Lakes 152 108 -29.0 -132 202 58 -69.8 1993 2023 -0.23
Cow Valley 191 115 -39.8 2.0 64 92 43.8 19972023 0.00
Crowley 139 93 -33.1 -7.2 7 16 128.6 1994 2023 0.05
Drewsey 163 124 -23.9 -5.2 74 61 -17.6 19972023 -0.06
Dry Valley/Jack Mountain 94 93 -1.1 5.6 266 94 -64.7 1982 2023 -047*
Folly Farm/Saddle Butte 56 82 46.4 2.4 12 0 DIV/O 2005 2023 0.00
Louse Canyon 161 123 -23.6 9.4 NA NA NA 20122023 1.70*
Paulina/12Mile/Misery Flat 205 194 -5.4 -7.6 316 208 -34.2 19882023 -0.02
Picture Rock 9 12 333 377 33 6 -81.8 19812023 -0.26*
Pueblos/S. Steens 81 105 29.6 1.2 166 47 -71.7 1996 2023 -0.68
Soldier Creek 259 142 -45.2 -10.7 62 2 -96.8 1993 2023 0.08
Steens 145 194 33.8 10.6 181 73 -59.7 19822023 -1.59*
Trout Creeks 183 221 20.8 -1.2 NA NA NA 20122023 -0.17
Tucker Hill 45 31 -311 -4.7 49 33 -32.7 1996 2023 -0.60
Warnes 203 235 15.8 2.5 415 218 -47.5 1993 2023 -0.29
Non-PAC 446 432 -3.1 -2.7 153 69 -54.9 19802023 -0.10*

@Asterisk indicates significant change in lek size over the analyzed period at alpha value = 0.05.
bBurns PAC had 0 leks surveyed during the 2023 breeding season due to poor access conditions.
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Baker PAC

The Baker PAC is situated @astern Baker County, with the north end of the PAC extending

into southern Union Countyand is completely contained within the Baker BLM Resource Area
(Figure Al.1) Sixty-six leks, comprising @ complexes are known to exist or have existed in the

PAC (Table Al1.1) Surveyswere first recordedbr leks withinthe PACin 1941, and lek counts

during the 1948 were incorporated into one of the first scientific studies of-gemgse in

W. M. Batterson and W. B. Mor s e 6 s OrégOrStatg Game S a g e
Commission. Following the work conducted by Batterson and Morsegsagse leks were not
surveyed consistentip the Baker PAC until 1996 (Figure Al1.2).

Beatys PAC

The Beatys PAGs situated in southeastern Lake County, and southwestern Harney Gouhty
is almost entirely contained within the Lakeview BLM District (Figure A1.1). One hundred

fifty -six leks, comprising 8 complexes are known to exist or have existed in the PAC (Table
Al.1). Surveyswere first recordefbr lekswithin the PAC in 1941, with consistent surveys in
the PAC beginning in 1980 (Figure Al.4).

Brothers/N. Wagontire PAC

The Brothers/N. Wagontire PAC (often referrechsithe Brothers PACis situated in eastern
Deschutes County and southern Crook County, and is almost entirely contained within the
Prineville BLM District (Figure Al.1). Fortyive leks, comprising 18 complexes are known to
exist or have existed in the PAC (Table Al.1). Surveys were first recorded for leks within the
PAC in 1948 consistent survey effort has occurred almost continuously in the PAC since leks
were first recorded, although knowledge of arigteks increased substantially following
dedicated aerial lek searches which occurred in the lates @Bgure Al1.6).

Bully Creek PAC

The Bully Creek PAC is situated in northeastern Malheur County, and is entirely contained
within the Vale BLM District (Figure A1.1). Fortiwo leks, comprising  complexes are

known to exist or have existed in the PAC (Table A1.1). Surveys were first recorded for leks
within the PAC in 1982. Surveys did not consistently occur at a significant portion of leks
within the PAC until 2009, althougdt least two leks have been surveyed yearly in the PAC
since 1994 (Figure A1.8). Population trend informatsopresented for thBully Creek PAC

from 1994 2023 (Figure A1.9) however caution should be employed when interpreting this
information due to the low proportion of leks consistently surveyed prior to 2009.
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Figure Al12. Baker PAC greater saggrouse survey effort statistics,8®2023. AT Number of leks, and complexes known to exist or
have existed, and number of leks and complexes surveyed, by yedrot@ number of ground and aerial surveys conducted, by year.
C1 Proportion of known leks and complex surveyed, by year. AWerage number of surveys conducted at each surveyed lek, by year
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Figure A13. Greater saggrouse population trend in tiBaker PAC, 1996 2023. A Change in average greater sageuse lek
complex size (males per active lek)i B\nnual rate of change in male lek complex attendaeported as percentage oP2@nale
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Figure Al4. Beatys PACgreater saggrouse survey effort statistics, 192023. A7 Number of leks, and complexes known to exist or
have existed, and number of leks and complexes surveyed, by yedrot@l number of ground and aerial surveys conducted, by year.
C 1 Proportion of known leks and complex surveyed, by year.ADerage number of surveys conducted at each surveyed lek, by year.
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Figure A15. Greater saggrouse population trend in tiBeatys PAG 1980 2023. AT Change in average greater sageuse lek
complex size (males per active lek)i B\nnual rate of change in male lek complex attendance reported as percentazferéz0
attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted ity both3@2ar
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Figure A16. Brothers/N. Wagontire PAC greater saggrouse survey effort statistics, 192023. A1 Number of leks, and complexes
known to exist or have existed, and number of leks and complexes surveyed, by y8ataBiumber of ground and aerial surveys
conducted, by year. CProportion of known leks and complex surveyed, by year. ADerage number of surveys conducted at each
surveyed lek, by year.
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Figure Al7. Greater saggrouse population trend in tiBrothers/N. Wagontire PAC, 1980 2023. A1 Change in average greater sage
grouse lek complex size (males per active lek).Anual rate of change in male lek complex attendance reported as percentaZfe of 20
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Figure A18. Bully Creek PAC greater saggrouse survey effort statistick980 2023. A1 Number of leks, and complexes known to
exist or have existed, and number of leks and complexes surveyed, by ye@otaBnumber of ground and aerial survegsducted, by
year. Ci Proportion of known leks and complex surveyed, by year. AMerage number of surveys conducted at each surveyed lek, by
year.
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Figure A19. Greater saggrouse population trend in tiBully Creek PAC, 196/ 2023. A1 Change in average greater sageuse lek
complex size (males per active lek)i B\nnual rate of change in male lek complex attendaeported as percentage oP2@nale
attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted ity both3@3ar
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Burns PAC

The Burns PAC is situated in northern Harney County and is entirely contained within the Burns
BLM District (Figure A1.1). Only three leks comprising two complexes are known to exist or
have existed in the PAdable Al.1). During the delineation of core areas in Oregon, small
polygons such as the Burns PAC wgemerallygrouped with larger polygons and considered a
single core area. Howevehe Burns PAC was not in proximity to any larger core area polygons
and thus maintained as a separate PAC. &ysrwere first recordeat leks within the PAC in in
1981,butsurveys did not consistently occur in the PAC until 2013 (Figure A1.10).

Cow Lakes PAC

The Cow Lakes PAC is situatedeastern Malheu€ounty ands entirely contained within the
Vale BLM District (Figure Al.1). Fiftysix leks, comprising 8 complexes are known to exist or
have existed in the PAC (Table Al.13urveys were first recorded for leks within the PAC in
1947 butsurveys did not consistently occur at a significant portion of leks within the PAC until
1993 Figure AL1.R). In previousy e aAnsuélPopulation Rports, asteep decline ithe

annual rate of change in male lek coexpattendance from 19035 was depicted ifrigure
A1.13B; see ODFW Sagé&rouse Population Report, 202hi3 decline waslue to the limited
sample oknownleks counted during those years becoming largely inactive within the last
years.Note, years 1993 and 1994 were removed from Figure Aldii@Bo a lack of common
leks counted during both 282nd the 19934 period. The decline in activity of most of the
leks counted during 1993 and 1994 is concerning and informatwesver,additional leks in

the Cow Lakes PAC have been found since 1995.

Cow Valley PAC

The Cow Valley PAC is situated in northern Malheur County and southern Bakety ands

split between the Baker Resourseea and the remainder of the Vale District (Figure A1.1).
Fifty-eightleks, comprising 8 complexes are known to exist or have existed in the PAC (Table
Al.1). Surveys were first recorded for leks within the PAC in I8#surveys have been
conducted at leks within the PAC annually since 1997, although a significant portion of leks
within the PAC were only consistently surveyedibamg in 2015 Figure A1.1). The

majority of the PAC is in private holdingplek survey efforts in the PAC have been limited by
land access issues. Population trend information is presented for the Cow Valley PAC from
1997 2023; however caution should be employed when interpreting this information due to the
low proportion of leks consistently surveyed prior to 2(Hi§ure A1.15) Aerial infrared

surveys were used to obtain lek counts at inaccessible leks theip@21and 2022ek survey
seasonOver 95% of known leks were surveyedring these two seasonketwo greatest

survey efforsin the Cow Valley PAC to date

Crowley PAC

The Crowley PAC is situated in central Malheur County and is entirely contained within the
Vale BLM District (Figure Al.1). Fiftyoneleks, comprising 33 complexes are known to exist

or have existed in the PAC (Table Al1.1). Surveys were first recorded for leks within the PAC in
1984andsurveys have been conducted at leks within the PAC annually sinceali®®@iigh a
significant portion of leks within the PAC were only consistently surveyed beginning in 2006
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(Figure Al1.B). Population trend information is presented for the Crowley PAC fromi1994
2023; however caution should be employed when interpreting this information due to the low
proportion of leks consistently surveyed prior to 20Bigure A1.17)
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Figure A110. Burns PAC greater saggrouse survey effort statistick980 2023. AT Number of leks, and complexes known to exist or
have existed, and number of leks and complexes surveyed, by yedrot@ number of ground and aerial surveys conducted, by year. C
T Proportion of known leks and complex surveyed, by year. ADerage number of surveys conducted at each surveyed lek, by year.
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Figure A111 Greater saggrouse population trend in tiBurns PAC, 2013 202. Change in average greater sggause lek complex
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Figure A112 Cow Lakes PACgreater saggrouse survey effort statistics,8® 2023. A1 Number of leks, and complexes known to
exist or have existed, amdimber of leks and complexes surveyed, by yeair. TBtal number of ground and aerial surveys conducted, by
year. Ci Proportion of known leks and complex surveyed, by year. AMerage number of surveys conducted at each surveyed lek, by
year.
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Figure A113. Greater saggrouse population trend in ti@ow LakesPAC, 1993 2023. A Change in average greater sageuse lek
complex size (males per active lek)i B\nnual rate of change in male lek complex attendance reported as percentazfera20
attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted ity both3@2rThe
difference in time period displayed is due to a lack of common leks counted during b8@#mn20hel993 94 period.

50| Oregon Greater Sagédrouse Population Monitoring: 202 Annual Report



60
ey - 120{ B ﬂ
50- %110
454 > 100
40 -g 90
351 80
C 301 O 70
(%2
251 >
601
20 o
151 :E, 50+
10 » 407 |
51 '46 301
01 . 201
S ¥ © N © o S ® N © o ™ o 10
® O ® ®H ®H © 9O O = = o o =z
o o o o o O O O o o O o
- + - - - & N & & & &« 01
Year S ¥ 2 N @ & ¥ %2 &« © oo
® ® ¥V ®© O © O O = = « «
o o O oo O O O O o o O o
- - ¥ ¥ - & d & d & &«
Known Leks === Known Complexes === Counted Leks Counted Complexes Year
10! C ©375{ D
80.9 —1 350
208 g3
o -ES.OO
,50-7 S5 275
(00‘6 O 2.50
c 05 © 2.25
o 9N 2.00
=04 D 1.751
G 03 2 1.501
8 .
0 0.2 = 1.254
= n
o 0.1 cD1.00-
0.0 20751
- . . © 0.50
O ¥ © o © O ¢ W o ©O© O ™ =
® ® ® & O O O O = = «§ « O 0.251
o o o oo &6 O O O o o o o S
- - = - - & & & N N &« <0.00-
Year S ¥ @ N @ 2 ¥ @ d o oo
® ©® ® O O O O O = = « «
o o oo o o O O O o o O o
- - - - - & & N d & &«
Leks = Complexes Year

Figure A114. Cow Valley PAC greater saggrouse survey effort statistics,8® 2023. A1 Number of leks, and complexes known to
exist or have existed, and number of leks and complexes surveyed, by ye@otaBnumber of ground and aerial surveys conducted, by

year. Ci Proportion of known leks and complex surveyed, by year. AWerage number of surveys conducted at each surveyed lek, by
year.
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Figure A115. Greater saggrouse population trend in ti@ow Valley PAC, 1997 2023. A1 Change in average greater sageuse lek
complex size (males per active lek)i B\nnual rate of change in male lek complex attendance reported as percentazfera20
attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted ity both3@3ar

52| Oregon Greater Sagédrouse Population Monitoring: 202 Annual Report



50{ A 1601 B
i®)
451 o
-06140'
401 ]
354 © 1201
301 8
100
< 251 ch
201 580-
151 >
= 601
10 =2
5 f @ 40
01 /\ B
- - - T T o 201
o < o o © o < © o © o o™
© W W O O 9O 9O 9O = = o =z
o o o o O O o o o o O o
- - - ¥ - &N N & & & &« 01
Year S ¥ @ N @ 2 ¥ 2 4 o oo
©® © ©® OO ®© © O O = = o
> o o O O © © o o o o o
- - - - - d N N 4 N N«
Known Leks == Known Complexes === Counted Leks Counted Complexes Year
10| C S5/ D
i®) ] —
Q0.9 5 4.0
O>J‘O.8 [0
= 35
c 07 s~
3 06 Q 3.0
— 05 Q
5 : N 25
= 04 5
2.0
S 03 :E,
0.2
9 U)15
Q. 0.14 _J D 1.0
0.0 (@)
- &5
O ¥ ®©W N © O T W Ao © O o™ = U
©® ©® ® O © © O O == = o ()
o o O O o060 O O O o o o o >
- - = - +~- & & N d & &« <0.0-
Year S ¥ 2 N @ @ ¥ 2 « o o o
F 38 3 8 &8 8 8 8 5 & 88
- - - ~ -~ N d d N O«
Leks = Complexes Year

Figure A116. Crowley PAC greater saggrouse survey effort statistics,8® 2023. AT Number of leks, and complexes known to exist
or have existed, and number of leltsd complexes surveyed, by yeari Botal number of ground and aerial surveys conducted, by year.
C1 Proportion of known leks and complex surveyed, by year. ADerage number of surveys conducted at each surveyed lek, by year.
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Figure A117. Greater saggrouse population trend in ti&rowley PAC, 199 2023. AT Change in average greater sageuse lek
complex size (males per active lek)i B\nnual rate of change in male lek complex attendance reported as percer2@zeréle
attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted ity bott292ar
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Drewsey PAC

The Drewsey PAC is situated in northwestern Harney County, with a secéitbn extending

into northeastern Malheur Countimilarly, the PAC is primarily contained within the Burns

BLM District, although a small section does extend into the Vale BLM District (Figure A1.1).
Forty-four leks, comprising 22omplexes are known to exist or have existed in the PAC (Table
Al.1). Surveys were first recorded for leks within the PAC in 1958 and leks have been surveyed
annually in the PAC since 198Eigure A1.B). Population trend information is presented for

the Drewsey PAC from B¥, when more than two complexes betgabhe surveyed annually, to

2023 (Figure A1.B). However,a significant portion of leks within the PAC were only

consistently surveyed beginning in 2009, thus caution should be employed when interpreting
population trend information prior to 2009 for this PAC.

Dry Valley/Jack Mountain PAC

The Dry Valley/Jack Mountain PAC (often simply referred to as the Dry Valley PAG&tesl
in central Harney Countgnd is split between the Burns and Lakeview BLM Districts (Figure
Al.1). Twentysix leks, comprising 18 complexes are known to exist or have existed in the PAC
(Table A1.1). Surveys were first recorded for leks within the PAC in 1970 kangegortion of
known leks within the PAC have been surveyed annually since Fggiré A120). Knowledge
of lek distribution in the PAC increasedostiantially following aerial lek searches conducted in
2003. The Dry Valley PAC was heavily impacted by tiidler Homestead Fire in 2012. &hy

of the historically surveyed leks withthe PAC burned over during tfiee, likely contributing

to thesignificantpopulation decline observed in the PAiGce 201ZFigure A1.24). Aerial lek
searchesvereconducted in the PAC in 2018No new leks were located duringsesearches,
suggesting that the observed population decline is due to a true reductipuiation as
opposed to shifts in lek distribution following the fire.

Folly Farm/Saddle Butte PAC

The Folly Farm/Saddle Butte PAC (often simply referred to as the Folly Farm PAC) is situated
in central Harney and Malheur Counties and is similarly split between the Burns and Vale BLM
Districts (Figure A1.1). Twenty leks, comprising 15 complexes are/krio exist or have

existed in the PAC (Table A1.1). Surveys were first recorded for leks within the PAC in 1982
however prior to2005 surveys were only consistently conducted at a single lekRsgare

Al1.22). Survey effort in the PAC increased stanmtially in 2014socaution should be

employed when interpreting population trend data for the PAC during thé 200% period

(Figure A1.3).
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Figure A118. Drewsey PACgreater saggrouse survey effort statistics,8® 2023. AT Number of leks, and complexes known to exist
or haveexisted, and number of leks and complexes surveyed, by yéaf.odl number of ground and aerial surveys conducted, by year.
C 1 Proportion of known leks and complex surveyed, by year. ADerage number of surveys conducted at each surveyed lekaby y
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Figure A119. Greater saggrouse population trend in tilrewsey PAG 1997 2023. A1 Change in average greater sggeuse lek
complex size (males per active lek)i B\nnual rate of change in male lek complex attendance reported as percer2@geméle
attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted ity bott29ar
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Figure A120. Dry Valley/Jack Mountain PAC greater saggrouse survey effort statistick980 2023. A1 Number of leks, and
complexes known to exist or have existed, and number of leks and complexes surveyed, by yesal Bumber of ground and aerial
surveys conducted, by year.i ®roportion of known leks and complex surveyed, by year.ADerage number of surveys conducted at

each surveyed lek, by year.
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