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Executive Summary

During the 209 greater saggrouse(Centrocercus urophasianybreeding season, 737 aerial
and ground lek surveys were conducted=individual lek sites comprising89lek

complexes. Surveys wecenducted ab4.0% of known lek sites in théage. Survey effort
during 201declined5.8%, 7.7, and6.9% from 2018levels, in terms of number of surveys
conducted, number of leks surveyed, and number of complexes surveyed, respdogsgpite
the cecline, his constitutes theecondhighest survey effort accomplished in Oregon to date.
Results from these surveys indicate the sgrgeise spring breeding population in Oregon
declined by-24.9% between 2018nd 2019to 13,827estimated individuals (028

individuals). This constitutes the lowest sageuse population estimate in Oregon during the
19801 2019 analysis periodMagnitude of population trendas relatively consistent across
BLM districts.Burns District, Lakeview District, PrinevillBistrict, and Vale District all
exhibited declines between.1% (Vale), and 351% (Burns) Analysis of the Baker BLM
Resource Area indicated at.2& population increase, but upon closer examination of the data,
this result appears to be spurious, andtdughanges in lek size distribution, with the actual
population trend likely stable in 2019.

Overview and Spring Population Monitoring Methods

Counts of male saggrouse displaying on leks (communal breeding sites) during the spring
breeding season havedn used to generate indices of sggmise population trend since the
1940s (Patterson 1952), and remain the most widely used method to monigraasge
populations rangaide (McCafferey et al. 2016). Monitoring of some sggause leks in

Oregon begn in the 1940s, with survey efforts increasing in the state after 1980 (ODFW 2011).
ODFW adopted a standardized lek survey methodology in 1996, ensuring consistent data quality
and allowing data comparison across the state. ODFW has generateDiBtibt-specific

spring sageayrouse population estimates since 2F®r to 2013yearly population estimates

were conducted at the scale@DFW Wildlife Management bits (WMUs). While WMU level
estimates of fall saggrouse populations arélsdeveloped to inform saggrousehuntingtag
allocation, the decision to generate spring estimates at the scale of BLM Districts reflects that the
BLM is the primary land manager in much of Oregon sgeise range, and thus the agency

with the greatdsability to affect saggrouse habitat quality and population trends. Beginning in
2015, effort has been expended to survey an increased number of leks in Priority Areas for
Conservation (PACs; synonymous with ODFW Core Areas), to facilitate the impitetioa of
PAC-level adaptive management population triggers requiredrtind BLM Greater Sage

Grouse Approved Resource Management Plan Amendment (ARMPA). This increased survey
effort is supported by a Cooperative Funding Agreement between the BLM &fd/ @Dich
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 period,
the BLM then generates estimates of sggmise populatio trend at the PAC level and reports

on PAC level population trends and adaptive management trig8arsey effort and trend in

male lek attendance are reported at the PAC level in Appendix I, hqwienxeto differences in
trend estimation methodologiyie PAC level information presented heh®uld not be conflated

1|Oregon Greater Sagédrouse Population Monitoring: 2019
Annual Report



with BLM-generated estimates of PAC population trend, and adaptive management trigger
analysis, as required by the ARMPAhe data regardingAC-specific trends arpresented here
for informational purposes only.

Sagegrouse leks and lek complexes (a group of closely allied 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 sagyeuse. In a collaborative effort, biologists with

ODFW, BLM, USFWS, Burns Paiute Tribe, as well as voluntaader the ODFW Adopé-Lek
Program (Appendix Il)visit leks from approximately 30 minutes before sunrise until
approximately 2 hours after sigse and count all male sageouse visible on a lek. Counts of

all individual leks comprising a compleshich are conductedn thesame day are summed and
treated as a single unit during analysis. Hereafter, lek complex will be used to refer to the
sampbe unit in this report, whether a single lek or multiple leks compose a complex. Due to
variability in male attendance at leks throughout the breeding season, a subset of lek complexes
are counted up to 4 times per season, with individual counts sepayatdd days. Using this
methodology, a subset of lek complexes are counted in each BLM district with extant sage
grouse populations, with minimum spring population estimates conducted by ODFW at the scale
of BLM district (Table 1, Figure 1). In the @sf the Vale District, population estimates are
generated separately for the Baker Resource Area and the remainder of the District, due to the
small size of the Baker Resource Area (RA) population, and its isolation from the other
populations in the Digft.

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@year average of maximum male attance: 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 adjusthe most recent male count by the average
proportional change in lek complex size for counted leks, in the relevant BLM district, between
the count year and the current year (ODFW 2011). Mean lek complex attendance per stratum is
then calculated basawlely on actual counts, and adjusted by 0.75 to obtain an estimate of the
actual mean number of males per lek complex per strdtased on the assumption that only

75% of males reliably attend leks in a given year (Jenni and Har@1& 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 ratio estimated fronmnter

harvested wingéAppendix Ill), 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 complex is calculated, weighted based on the
proportion oflek complexes comprising each stratum. The fapaingpopulation 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 a district (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 backime contain multiple
assumptions regarding lek formation and extinction rates (ODFW 2011), for this reason no
attempt is made in this report to back project estimatedgagese populations by BLM district
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to those years prior to 2018hen population ésnates were conducted at the scale of WMUSs.
Rather, trends in population at the scale of Bdistrictsbetween 1980 and 20HE9e reported
following the methodology of Schroeder et al. (2000). An index of population trend by BLM
district, between 1980 and 201i8 reported as the percentage of 20d8le attendance during
Yeart, solely at leks counted dag both 201%nd Yeatt. For example, if a seff leks is
counted in both 2018nd Yeat, and the countbtals are 100 males duri§19 and 120 males
during Yeatt, 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 henaiable,

caution should be taken when examining these graphs during thé 1986 period.In many
areadew leks were counted prior to 1996 (Figure&)d often the leksounted were largeAs
knowledge of lek distribution across thatsthas increased, many relatively small leks have
been identified and surveys of those leks have increased in recentHearscent routine
counting of these smaller lekas likelycorrectedbias in the males/active lek metric, reducing
the averageize of counted leks, and thus potentially indicating an artificial decline in leknsize
some areas

While ODFW generates point estimaité the sagegrouse population in Oregon and confidence
intervals around those estimates using the statistical md#smlibed 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 thegh proportion of leks surveyed in a given year, and

consistency in monitoring and analysis methodologies the previous 2gears, ODFW is

confident that théong-termpopulation trends reportdeereinareaccurate and scientifically
supportedhowever the actual number of sag@use in a given BLM district remains unknown.

Table 1. BLMdistrictdResource Areas containing current sggeuse populations, and the
perent of the 202 spring sagayrouse popwtion contained in each analysinit

BLM District/Resource % Of 2019
Area Population
Baker Resource Aréa 3.9
Burns District 17.9
Lakeview District 25.4
Vale Districf 42.7
Prineville District 10.2

®The Baker Resource Area is analyzed separately from the remainder of the Whligtict,
due to dissimilarity irpopulation size and trajectory
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Figure 1. Oregon BLM Districts/Resource Areas containing currentggagse populations,
and functioning as analysis units for spring population estimation in Oregon. The Baker
Resoure Area is analyzed separately from the remainder of the Vale BLM District, due
to dissimilarity in population size and trajectory.

Lek Monitoring Effort and Population Estimates
Statewide

An abnormally late winter, which saw significant snow remain atdl@vations until well after

15 March, appeared to delay the onset of breeding behavior, and hampered access to leks during
the early portion of the survey period. However, due to additional capacity, and excellent effort
by all partners,tatewde lek suvey effort during 2019vasthe seconchighest accomplished to

date in OregoifFigure 2; Table 2) ODFW and partnersompletedl,733 groundcountsand 4
aerialcounts Surveys were conducted7i5leks comprisingt89lek complexes. Of the 180
individual leks, and’96lek complexes known to exist or have existed in the $4t@% and

61.%%, respectively, were surveyed during 900n average each lek was surveyed 2.3 times
Dedicated aerial surveyéppendix V), and incidental observations duriggound surveys
helpedexpand knowledge of saggouse distribution3 lekswere either located or surveyed for

the first recorded time in 201

The estimated spring greater sageusepopulation in Oregon during 2018as13,827
individuals (95% Cl112,799i 14,855individuals), a24.9% decline from 2018 (20 Bstimate=
18,420individuals). This represents third year ofstatewide population declirsince 2016,
and the lowest estimated sagi@use population in Oregon during the analysis period dd 198
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2019. The population during 20®as 2.9% below the 2003 baseline population estimate of
29,237individuals (Figure 3).Data collected since the 200regon Greater Sag@érouse
Conservation Assessmeaatd Strategy (hereafter: 2011 Conservation Assest,suggests a
statisticallysignificant decline in the annual average number of males counted per active
complex of-0.2 birds per year since 1980 (Multiple R 0.17, p-value< 0.0%, Figure 3).

Baker Resource Area

Lek survey effort in the Baker ResaerAreaincreased slightly from 2@llevels during 2019

Due tolimited private land access it is not anticipated that survey effort in the Baker Resource
Area will increase substantially in future yea&urvey effort in 2019vas the second highest
everaccomplished in the arégigure 4; Table 3)During 2019, 159 ground surveysvere

conducted ab2 leks comprising 3Bomplexes. This constitutéd.24 of the 85 leks, and

59.3% of the 59 complexes known to exist or have existed in the Resource Argay &ffiort

per lek was high, with each lek receiving, on averdd¥surveys during the monitoring season.
No new leks or complexes were discovered in tha dweing 2019

The estimated spring sageouse population in the Baker Resource Area®ddsndividuals

(95% CI:38071 702individuals), a26.1% increasdrom 429individuals in 208. Unfortunately,

this apparent increase in estimated population is likely an artifact of the analysis methodology
used to generate population estimates. The averagef leks in analysis strata increased not
because of increases in lek size, but rather due to removal of inactive leks from analysis strata
following multiple years of 0 counts. The Krebs random stratified estimator used to generate
population estims does not perform well in small populatisugh as that existing in the

Baker Resource AredDuring 208, observed male attendanceelt tomplexes counted during
2018increased only 1.1%om 92to 93 observed males. While tlsagegrouse populatiom

the Baker Resource Araamains above 2014 levelsdm= 402 individuals), this ardaas
experience longterm population declineand has remained stagnant in recent yelg five

year averagannualchange in male lakeomplex attendance betem 2014 and 2018 -2.0%,

and a75.6% decline in male lek complex attendance has been observed since 2005 at complexes
counted during both 2005 and ZD{h2005 = 238, no19= 58; Figure 5). Male attendance at
complexes monitored in both 2003 and 201dicates that the population in the Baker Resource
Area is currently 73% below the 2003 baseline levebd@= 236, no19=58). Data collected

since the 2011 Conservation Assessment suggests a significant reduction in the average size of
lek complexesince 1996, with average males petivecomplex declining by0.56 individuals

per year over this period (Multiple’R 0.4, p-value < 0.01; Figure 5).
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Table 2. Oregon statewidegreater saggrouse lek complex survey effort, and trendnaximum male lek complex attendance
summarized over-year periods, 1980 2019.

198084 198589 199094 199599 200004 200509 201014 201518 2019

Variable 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 13.51 690.00 8.04 733.00 6.44 782.75 7.29 796.00 -

Complexes Counted  52.00 6.02 67.60 10.36 94.00 12.09 164.20 8.75 200.80 11.05 266.60 16.05 294.40 26.74 484.75 22.49

489.00 -
Proportion Complexes 0.38 0.06 030 0.03 028 002 034 002 033 001 039 002 040 003 062 003 0.1 -
Courted
Active Complexes 27.20 3.40 48.20 7.27 73.00 12.68 129.20 4.12 14460 7.75 178.80 6.92 178.60 10.32 250.50 4.53 244.00 -
Males Per Complex 13.39 246 19.13 2.06 1919 196 1234 054 1703 092 1524 261 1186 161 9.69 052 6.69 -
Males Per Active 2344 179 2661 228 2528 242 1561 059 2378 182 2240 359 1889 1.72 1870 0.82 1340 -
Complex
Proportion Change 001 0.10 0.08 008 -0.08 007 -005 007 009 002 -009 010 0.00 010 004 0.09 -023 -
Male Attendance
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interval anund the 2003 baseline estimate. Bhange in average lek complex size (males per active lek complex).
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Table 3.Baker BLM Resource Areagreater saggrouse lek complex survey effort, and tlan maximum male lek complex
attendance summarizeder 5yearperiods, 1996 20109.

199699 200004 200509 201014 201518 2019

Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 24.00 3.39 40.60 1.17 43.40 0.68 5140 0.40 57.00 1.94 59.00 -
Complexes Counted 12.25 1.49 15.00 2.61 18.20 4.0/ 15.80 1.46 31.00 5.89 35.00 -
Proportion Complexes Counted 0.52 0.04 0.37 0.07 041 0.08 031 0.03 054 0.09 059 -
Active Complexes 8.00 0.82 12.40 2.73 13.40 0.75 1040 1.17 9.75 1.19 10.00 -
Males Per Complex 13.61 1.21 15.22 2.02 12.49 2.79 6.86 103 391 091 291 -
Males Per Active Complex 2046 1.11 18.99 2.39 1456 2.51 10.26 1.01 11.60 1.01 10.20 -
Proportion ChangeMale Attendance 0.08 0.05 0.02 0.12 -0.16 0.05 -0.10 0.12 0.02 0.15 0.02 -
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Burns District

Due to late winter snow pack inhibiting lek accesssyey effort for the Burns Districuring

2019 was the lowest recorded since 2014, but remained above survey effort goals for the district
(Table 4; Figure 6). During 29, 295ground surveyswvere conducted ats8 leks comprising

104 complexes. This constitut&d.6% of the 25 leks, and72.2% of the 144&omplexesknown

to exist or have existed in tldestrict. Survey effort pelek declinedslightly from 2018levels,

but remaineddequatéSurveys/Lek: 2018 = 1.92019 = 1.9) Two spurious lek locations

were removed from the database indisgrict

The estimated spring sageouse populatiomithe Burns District during019was2,470

individuals ©5% CI:2,284i 2,656individuals), a35.%% decline fronB3,823individualsin

2018 Observed male attendance at leknptexes counted during both 2and 201%leclined-

34.0%6 from 765to 5050bserved malesThis represents thlird consecutive year gfopulation
decline in the districtFigure 7) Obseved male attendance during 20% -70.6% below the

2003 baselia level (roo3= 652, o1o= 192), at complexes counted during both 2@®@ 209

(Figure 7). Data collected since the 2011 Conservaétssessment suggests a significant

reduction in average lek complex size since 1981, with the number of males per active complex
declining by -0.52 individuals per year over this period (Multiplé R0.31, p-value <0.01;

Figure 7).

Lakeview District

Latewinter snow pack also affected lek access and survey effort in the Lakeview District during
2019, with survey effort at its lowest level since 2016, however survey effort remained above
goals for the districfTable 5; Figure 8) During 208, 396groundsurveys, and aerial surveys

were conducted dt81leks comprisindl22 complexes. This constitut®&8.246 of the306leks,
and60.4% of the202 complexes known to exist or have existed indisgérict. Survey effort per

lek declinedslightly between 208 and 2014Surveys per Lek: 2@l= 253, 2019 = 221). Two
previously unknownekswere discovereduring 20D in thedistrict (1 aerial discovery, 1

ground discovery)

The estimated spring sageouse population in the Lakeview District w507individuals

(95% CI:3,135i 3,879individuals), a33.96 decline fromb,304individuals in 208. During
2019 observed male attendance ainpdexes also counted during BXeclined-30.8%, from
803to 556 0bserved males. As was obgst at the statewide level, this was thied

corsecutive year of population decline in the distugth the lowest population level recorded
in the district since population estimation at the district level began in 2Dfiderved male
attendancevas64.®6 below the 2003 baseé level (Roo3= 1,392 rpo1o= 492), at complexes
counted during both 2003 and Z0Figure 9). Data collected since the 2011 Conservation
Assessment suggest a small, 1sognificant reduction in average lek complex size since 1980,
with average males per lek complex declinby-0.13 males per year over this period (Multiple
R?=0.03, pvalue = 0.28; Figure 11).
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Table 4. Burns BLM District greater saggrouse lek complex survey effort, and trend in maximum male lek complex attendance

summarized over-§ear periods, 1981 2019.

1981-84 198589 199094 199599 200004 200509 2010614 201518 2019

Variable 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 1.39 142.75 0.55 144.00 -
Complexes Counted 15.00 0.82 21.60 4.32 18.80 0.92 25.20 4.14 30.20 3.43 39.80 7.32 48.00 3.99 102.00 6.91 104.00 -
Proportion Complexes 0.49 0.05 0.41 0.07 0.25 0.02 030 0.05 031 003 033 005 036 003 071 0.05 0.72 -
Counted

Active Complexes 11.50 1.32 14.40 0.40 16.80 0.58 20.00 1.76 24.40 2.54 29.00 4.00 3140 1.66 58.25 166 52.00 -
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 13.04 2.07 10.67 155 5.77 -
Males Per Active 3019 2.65 36.70 564 36.86 3.49 15.35 0.88 2320 146 2495 581 1921 226 18.36 170 1154 -
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 0.03 011 -0.34 -

Male Attendance
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Table 5.Lakeview BLM District greater saggrouse lek complex survey effort, and trend in maximum male lek complex attendance
summarizeaver 5year periods, 1980 2019.

198084 198589 199094 199599 200004 200509 201014 201518 2019

Variable 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 1.30 197.50 1.80 202.00 -
Complexes Counted 23.80 7.83 21.00 3.45 25.20 156 30.20 2.60 81.80 9.83 79.00 3.96 80.20 6.67 11550 8.54 122.00 -
Proportion Complexes 0.33 0.11 0.23 0.03 021 0.01 023 002 050 0.04 043 0.02 042 0.03 058 0.04 0.60 -
Counted

Active Complexes 10.60 154 13.80 1.46 16.60 2.20 23.80 2.15 5280 608 4820 2.29 49.20 3.02 59.40 4.39 52.00 -
Males Per Complex 1450 3.52 2290 3.20 20.18 252 1593 1.62 20.10 1.38 20.14 359 1456 2.06 10.39 1.71 555 -
Males Per Active 22.65 2.49 33.47 3.84 30.98 228 20.02 176 31.39 3.01 33.33 6.56 23.19 261 20.08 2.61 13.02 -
Complex

Proportion Change 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 -0.31 -

Male Attendance
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Prineville District

Survey effortn the Prineville District during 2@lwas similar to levels expendadnually since
2016(Table 6; Figurel0). During 2019 233 ground surveys were conducted atiéks
comprising 3 complexes. This constitutéd.6% of the 127eks, and 58.7% of the 63
complexes, known to exist or have existed in the District. Survey effort peedekased
slightly from 2018levels, with each lek receiving on averagg4zurveysduring the monitoring
season. No previously unknown leks were discovered in the dikigever 1 complex was
split into 2 complexes in order to better conform to the definitions of the Conservation
Assessment and Strategy.

The estimated spring sageouse population in the Prineville District wagd@4individuals
(95% CI: 13771 1,430individuals), &19.26 declinefrom 1,738 individuals in 2018. During
2019 observed male attendance ainpdexes also counted during 20d&clined-18.8%6 from
493to 402 observed malesThe5-year average population tremdthe district has been slightly
negative at2.86%. Observed male attendanise30.3% below the 2003 baseline levebgm=
488, mpo19= 340), at complexes aerved during both 2003 a2819(Figure 11). Data collected
since the 2011 Conservation Assessment suggest a smadigndicant reduction in average
lek complex size since 1980, with average males per lek complex declini@@®ynales per
year over this perioMultiple R? = 0.05, p-value = 011; Figure 11). Howeveit appears that
this relationship is primarily driveby 2 years of high observed lek attendance during the early
1980s, when the number of leks counted was low

Vale District

Survey effort in the Vale District (excluding the Baker Resoun@apduring 202 represented
the greatest survey effort achievedhedistrict (Table 7; Figure 12)During 208, 650ground
surveys were conducted286leks comprisingl91 complexes. This constitutég.36 of the
445, and58.8%0 of the 26 complexes, known to exist or have existed in the District. Survey
effort increased from 2018 levelwith each lek receiving on avera@g®7surveys during the
monitoring seasonOnepreviously unknown lekvasdiscoveredy gound observersm the
district in 2019.

The estimated spring sageouse population in the Vale District wa®06individuals (95% CI;
5,623i 6,189individuals), a17.1% decline from7,126 individuals in 2018This wasthe
second consecutiweear of population decline in the distridDuring 201%bserved male
attendance at complexes also countethdu2018decreased16.36 from 1567to 1312
individuals. Five-year average population trend in the District ®a®86 between 204 and
2019 However observed male attendance rem&ifs®o below the 2003 baseline le\(@booz=
473 mpo19= 238), at complexesauntedduring both 2003 and019(Figure 13). Data collected
since the 2011 conservation assessraestable trenth average complex size since 1993
(Multiple R?= 0,003, p-value= 0.8Q Figure 13).
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Table 6.Prineville BLM District greater saggrouse lek compx ground survey effort, and trend in maximum male lek complex
attendance summarized ovey&ar periods, 1980 2019.

198084 198589 199094 199599 200004 200509 2010614 201518 2019

Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 16.60 0.40 25.60 3.28 36.40 0.75 42.20 0.20 55.20 0.80 56.60 0.24 59.00 1.00 63.00 0.00 63.00 -
Complexes Counted 11.00 2.02 17.40 5.10 25.80 2.42 38.40 0.87 52.20 0.97 48.00 3.78 39.80 1.46 37.25 0.87 37.00 -
ProportionComplexes 0.67 0.13 0.63 0.12 071 0.05 091 0.02 095 0.01 0.8 0.07 067 0.02 059 0.01 059 -
Counted

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 29.25 2.47 32.00 -
Males Per Complex 10.22 1.67 13.26 083 13.32 0.83 12.50 0.19 10.56 0.34 995 1.12 11.36 0.53 12.14 0.64 10.95 -
Males Per Active 16.72 253 15.77 0.73 1592 0.67 14.65 0.38 14.82 051 1535 1.82 1491 0.41 1555 054 12.66 -
Complex

Proportion Change -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 0.01 0.02 -0.18 -

Male Attendance
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Figure 10.Prineville BLM District greater saggrouse survey effort statistics, 198@019. A1 Number of leks, and complexes
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and aerial surveys conducted, by yeari Rroportion of known leks and complex surveyed, by year. ADerage number of
surveys conducted at each surveyed lek, by year.
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Table 7.Vale BLM District (Excluding the Baker Resource Area) greater gagese lek complex ground surveycetf and trend in
maximum male lek complex attendance summarized cyeab periods, 1998 2019.

199394 199599 200004 200509 201014 201518 2019

Variable 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 3.16 297.80 2.71 320.50 3.70 326.00 -
Complexes Counted 39.00 19.00 59.80 7.73 21.60 1.29 81.60 8.94 110.60 21.24 199.00 12.99 191.00
Proportion Complexes 0.33 0.12 030 0.05 0.09 0.01 0.29 0.03 037 0.07 062 004 059 -
Counted

Active Complexes 36.50 16.50 46.80 4.45 19.00 055 58.40 4.86 59.80 8.75 94.75 3.21 98.00 -
Males Per Complex 17.61 6.19 1045 0.64 21.30 2.12 13.13 189 11.05 200 9.12 064 7.78 -
Males Per Active 18.15 5.65 13.14 0.65 2394 197 17.87 2.11 18.84 231 1840 0.78 15.16 -
Complex

Proportion Change 051 083 -0.06 008 0.11 0.05 -0.05 0.12 0.00 0.112 0.24 0.10 -0.16 -
Male Attendance
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Figure 12Vale BLM District (excluding the Baker Resource Area) greater-gpgase surveeffort statistis, 19931 2019. A1
Number of leks, and complexes known to exist or have existed, and number of leks and complexes actually surveyed, by year.
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Summary and Conclusions

The sagegrouse population in Oregon experienced a third consecutive year of population decline
in 2019, decreasing b4.9% from 2018, to an estimated 13,827 individuals. Declines occurred
in the Burns, Lakeview, Rreville, and Vale BLM Districts, ranging fror17.1% to -35.4%.

Analysis suggested populations increased by 26.1% in the Baker BLM Resource area, however
this increase appears to be spurious and due to artifacts of the analysis procedure. Population
trends at the statewide level are primarily driven by the Burns, Lakeview, and Vale Districts,
which contain approximately 90% of the statewide population. Typically, further variation in
population trend exists within the state at the scale of individu@lsit#owever in 2019

population declines were observed in 17 of 19 PACs where sufficient data was cadlected
analyze trendAppendix I).

Sagegrouse populations exhibit density dependent fluctuations over time (Garton et al. 2011),
however analysis in 2@ suggests that the population has declined to the lowest level observed
in the 1980° 2019 analysis period, and is currently more than 50% below the 2003 statewide
baseline population of approximately 29,000 individu&sveral factors contributed toegter
uncertainty in th019population estimate than in previous years. Recent reseaféjoming
suggests thattendance of males on leks may be more variable than previously suspected, and
can be negatively affected by precipitat{@memgen et aR019) Anecdotal observations

suggested that the onset of lekking was delayed by approximately 2 weeks in 2019, and during
the first half of April rainy weather was common across southeastern Oregon. These factors may
have reduced male lek attendandtihaaigh no telemetered males existed in Oregon with which

to empirically assess attendance rates in 2@i9en the lack of telemetry with which to assess
attendance rates, it will not be clear, until lek counts are completed in 2020, to what extent
depressed attendance rates may have impacted estimated population trend in 2019. A very large
increase in estimated population next year (given optimal survey conditions) would suggest
depressed attendance rates played a significant role in the negativebisended in 2019.

Conversely population stability, or a continued population decline would suggest that attendance
rates | i kel y wer mitabprojedieng apepslatienuend based?o 1 9 .
production estimates (chicks/hdn)m hunter harvested wings in 20@ppendix 1),

suggested that population trend in 2019 would be stable to slightly declining. The lack of
agreement betweehdse earlyrojections and the observed trend in 2019 sugginstr thatthe

wing data is becoming less iaddle due to low sample size, movides more support for the
hypothesis that attendance was depressed in 2019.

Regardless, some amount of population decline occurred in 2019, depressed attendance rates are
unlikely to explain an almost 25% decline in estimated population. While the decline in 2019
tracks the expected population cycle in Oregon, the population estimate this year should be taken
as a cause for concern. Continued decline in the population @w2@Adprovide more

evidencehat carrying capacity in Oregon has been red(Gedton et al. 2011). Continued
conservation efforts to improve and restore sgrgeise habitat will positively affect sageouse
populations over the longgrm, allowing lager population peaks, and ameliorating troughs in the
population cycleand may need to be accelerated should populatiorsaimlize

Estimating saggrouse populations from lek counts is a complicated process, containing
multiple assumptions (Beck aftaun 1980, Walsh et al. 2004). Standardized count procedures,
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in place in Oregon since 1996, have improved the reliability ofgemese population estimates;
however, multiple potential sources of uncertainty remain. These include assumptionsgegardin
the lek attendance rate of male sggeuse, knowledge of the distribution of leks in an area, bias

in the selection of leks to be monitored in a given year, and uncertainty regarding the rate of new
lek formation. Due to these sources of uncertaintgstimates of saggrouse population size in
Oregon should be considered indices only, with the relationship between these indices and the
true population size remaining unknown (Walsh et al. 2004, ODFW 2011).
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Appendix | i PAC Scale Suvey Effort and Population Trend

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

of t he sgtraotuesdGes psoapguel at i on, and-Ggroauwpe dotrhei sAr ar:
during 20111 2012 (ODFW 2011; Figure Al1.1). Since the initial delineation cdleore areas,

they have been incorporated into multiple assessments and regulatory documents, including the
2015 USFWarindot edo deci sion (USFWS 2Grduse , t he
Approved Resource Management Plan Amendment (ARMPA; BLM 2@n8)the Oregon

SageGrouse Action Plan (SageCon 2015). The term Priority Area of Conservation (PAC)
corresponds directly with ODFWG6s core areas,
(PHMA) describes the portions of each core area under BLM astnaition. 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 scale of indisld®ACs has received heightened attention;

the PAC has become the fdeto scale of interest for much of the landsesgale saggrouse

habitat assessment and conservation currently ongoing as part-gfeage management plan
implementation. As suglit is appropriate to report sageouse survey effort and population

trend information at the PAC scale. Presented below is information at the scale of individual

PACs regarding survey effort during the 1982019period, as well as population trend

information reported in terms of males per active lek, and proportional change in male lek
attendance following the methodology used in the main body of this document (Tabie Al.1

Table Al.2; Figures A1.P A1.43). The information presented below was datifrom the

same base data used to make ARMPA #dAtriggero d
using different methods than those used to make ARMPA trigger decisions. Asceftort is

made to prgoroject BLM trigger decisions, and all infornt presented below should be used

for informational purposes only.

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 active lek in a given PAC. This metric may be ngsleadi

for some of the PACs presented below. In many PACs, few leks were counted in the early
portion of the periods analyzed and often the leks that were counted were large. As knowledge

of lek distribution within PACs, and across the state, has increasey, 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 likely corrected bias in the males/active lek metric, reducing

the average size of counted le&ad thus potentially indicating an artificial decline in lek size in
some areas.
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Table All. Survey effort statistics for the 20 Oregon greater -gpgase PACs, and leks outside of PACs, 201

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 65 45 153 153 0 50 33 76.9 73.3 3.06 0 0
Beatys 155 86 162 162 0 77 47 49.7 54.6 2.10 0 0
Brothers/N. Wagontire 45 18 101 101 0 33 11 73.3 61.1 3.06 0 0
Bully Creek 41 28 88 88 0 39 26 95.1 92.9 2.26 0 0
Burns 3 2 1 1 0 1 1 33.3 50.0 1.00 0 0
Cow Lakes 54 36 102 102 0 40 22 74.1 61.1 2.55 0 0
Cow Valley 56 44 35 35 0 16 10 28.6 22.7 2.19 0 0
Crowley 50 33 83 83 0 37 24 74.0 72.7 2.24 0 0
Drewsey 44 22 64 64 0 33 17 75.0 77.3 1.94 0 0
Dry Valley/Jack Mountain 26 18 41 41 0 19 12 73.1 66.7 2.16 0 0
Folly Farm/Saddle Butte 20 15 36 36 0 18 14 90.0 93.3 2.00 0 0
Louse Canyon 60 51 50 50 0 28 23 46.7 451 1.79 0 0
Paulina/12Mile/Misery Flat 60 33 117 117 0 44 33 73.3 69.7 2.67 0 0
Picture Rock 7 4 21 21 0 7 4 100.0 100.0 3.00 0 0
Pueblos/S. Steens 30 19 48 48 0 23 13 76.7 68.4 2.09 0 0
Soldier Creek a7 32 94 94 0 39 24 83.0 75.0 2.41 1 0
Steens 15 10 39 39 0 14 9 93.3 90.0 2.79 0 0
Trout Creeks 96 55 159 159 0 61 34 63.5 61.8 2.61 0 0
Tucker Hill 6 4 14 14 0 5 3 83.3 75.0 2.80 1 0
Warner 57 42 95 92 3 39 29 68.4 69.0 2.44 0 0
Non-PAC 237 193 229 228 1 128 106 54.0 54.9 1.79 1 0
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Table Al1.2 Population tred data for the 20 Oregon greater sggeuse PACsand leks outside of PACs, 2019

Observed Males % Change 2014 t0 2019  Observed Males % Change

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

PAC 2018 2019 513\ 7010 Lok Atendance 2% 2919 2003102010 Penod  (Maissivean
Baker 92 84 -8.7 -3.3 236 58 -75.4 1996- 2019 -0.62
Beatys 373 183 -50.9 -9.7 694 185 -73.3 1980- 2019 -0.03
Brothers/N. Wagontire 107 89 -16.8 -9.0 79 79 0.0 1980- 2019 -0.06
Bully Creek 300 239 -20.3 6.5 124 71 -42.7 1996- 2019 -1.70¢
Burns NA NA NA NA NA NA NA NA NA
Cow Lakes 183 148 -19.1 7.8 197 70 -64.5 1993- 2019 0.10
Cow Valley 96 99 3.1 7.9 64 57 -10.9 1997- 2019 0.21
Crowley 269 199 -26.0 -3.3 26 11 -57.7 1994- 2019 0.12
Drewsey 209 109 -47.8 -0.2 82 41 -50.0 1997- 2019 0.10
Dry Valley/Jack Mountain 52 46 -11.5 -10.4 214 46 -76.5 1982- 2019 -0.58
Folly Farm/Saddle Butte 123 98 -20.3 5.5 12 0 -100.0 2005- 2019 0.12
Louse Canyon 112 93 -17.0 -2.7 NA NA NA 2012- 2019 1.00
Paulina/12Mile/Misery Flat 411 334 -18.7 4.2 405 279 -31.1 1988- 2019 0.01
Picture Rock 5 4 -20.0 -26.0 39 4 -89.7 1981- 2019 -0.30
Pueblos/S. Steens 119 98 -17.6 -6.6 185 53 -71.4 1996- 2019 -0.45
Soldier Creek 311 263 -15.4 -2.0 62 29 -53.2 1993- 2019 0.27
Steens 145 84 -42.1 0.8 181 41 -77.3 1982- 2019 -1.70¢
Trout Creeks 221 184 -16.7 19.1 NA NA NA 2012- 2019 0.11
Tucker Hills 43 51 18.6 14.9 49 37 -24.5 1996- 2019 -0.21
Warrer 169 145 -14.2 3.6 443 189 -57.3 1993- 2019 -0.18
Non-PAC 346 291 -15.9 -1.3 149 70 -53.0 1980- 2019 -0.12

@Asterisk indicates significant change in lek size over the analyzed period at alpha value = 0.05.
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Baker PAC

The Baker PAC is situated in east 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-five leks, comprising 45 complexes are known to exist or have existed in

the PAC(Table Al.1) Surveyswere first recordetbr leks withinthe PACin 1941, and lek

counts during the 1940s were incorporated into one of the first scientific studies-grsage

i n W. M. Batterson and W. B. Mo r ysthee ©@egorii Sdatee gon S a
Game Commission. Following the work conducted by Batterson and Morsegrsage leks

were notsurveyed consistentin the Baker PAC until 1996 (Figure Al.2).

Beatys PAC

The Beatys PAGs situated in southeastern Lake County, andhseegtern Harney Countgnd

is almost entirely contained within the Lakeview BLM District (Figure A1.1). One hundred
fifty -five leks, comprising 8 complexes are known to exist or have existed in the PAC (Table
Al.1). Surveyswere first recordedbr 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 referreditmply as the Brothers PAGS situated in

eastern Deschutes County and southern Crankty, and is almost entirely contained within

the Prineville BLM District (Figure Al.1). Fortfve 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 1948 consistent survey effort has occurred almost continuously in the PAC since leks
were first recorded, although knowledge of existing leks increased substantially following
dedicated aerial lek searches which occurred in the late 1980s (Figure A1.6).

Bully Creek PAC

The Bully Creek PAC is situated in northeastern Malheur County, and is entirely contained
within the Vale BLM District (Figure Al.1). Forgneleks, comprising  complexes are
known to exist or have existed in the PAC (Table Al1.1). Surveysfisstreecorded for leks
within the PAC in 1982. Surveys did not consistently occur at a significant portion of leks
within the PAC until 2009, althouddt least two leks have been surveyed yearly in the PAC
since 1994 (Figure A1.8). Population trend miation is presented for tiigully Creek PAC
from 19941 2019(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 Al.2 Baker PAC greater saggrouse survey effort statistics,8® 2019. AT Number of leks, and complexes known to exist or
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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 Al.6 Brothers/N. Wagontire PAC greater saggrouse survey effort statistics, 198Q019. AT Number of leks, and complexes
known to exist or have existed, and number of leks and complexes actuadlyexsiyoy year. B Total number of ground and
aerial surveys conducted, by yeari €roportion of known leks and complex surveyed, by year. Aberage number of surveys
conducted at each surveyed lek, by year.
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FigureA1.8. Bully Creek PAC greater saggrouse survey effort statistick980- 2019 AT Number of leks, and complexes known to
exist orhave existed, and number of leks and complexes actually surveyed, by ye@otaBnumber of ground and aerial
surveys conducted, by year.T ®roportion of known leks and complex surveyed, by year. ADerage number of surveys
conducted at each swyed lek, by year.
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Burns PAC

The Burns PAC is situated in northern Harney County, and is entirely containgdtivétiBurns

BLM District (Figure A1.1). Only three leks, comprising two complexes are known to exist or
have existed in the PAQable A1.1). During the delineation of core areas in Oregon, generally
small polygons such as the Burns PAC were groupddlaiger polygons and considered a

single core area. However the Burns PAC was not in proximity to any larger core area polygons
and thus maintained as a separate PAC. Surveys were first recorded for leks within the PAC in
in 1981, however surveys did tnaonsistently occur in the PAC until 2013 (Figure A1.10).

During 2019 only one lek was counted in the PAC, which is unoccupied, thus no population
trend data is reported for the PAC in 2019.

Cow Lakes PAC

The Cow Lakes PAC is situatedeastern MalheuCounty, and isentirely contained within the
Vale BLM District (Figure Al.1). Fiftyfour leks, comprising 36 complexes are known to exist
or have existed in the PAC (Table A1.Hurveys were first recorded for leks within the PAC in
1947, however surys did not consistently occur at a significant portion of leks within the PAC
until 1993 Figure A1.1).

Cow Valley PAC

The Cow Valley PAC is situated in northern Malheur County, and southern Baker County, and is
split between the Baker BLM Resource aaed the remainder of the Vale District (Figure

Al.1). Fifty-six leks, comprising 44 complexes are known to exist or have existed in the PAC
(Table A1.1). Surveys were first recorded for leks within the PAC in,194%eys have been
conducted at leks wiin the PAC annually since 1997, although a significant portion of leks

within the PAC were only consistently surveyed beginning in 2B8idufe A1.13. The

majority of the PAC is in private holding, and thus lek survey efforts in the PAC have often been
limited by land access issues. Population trend information is presented for the Cow Valley PAC
from 1997- 2019(Figure Al1.14, however caution should be employed when interpreting this
information due to the low proportion of leks consistently surveyexa to 2015.

Crowley PAC

The Crowley PAC is situated in central Malheur County, and is entirely contained within the
Vale BLM District (Figure A1.1). Fifty leks, comprising 33 complexes are known to exist or
have existed in the PAC (Table Al1.1). Sywevere first recorded for leks within the PAC in
1984, surveys have been conducted at leks within the PAC annually sin¢calil®®igh a
significant portion of leks within the PAC were only consistently surveyed beginning in 2006
(Figure Al1.15. Populaton trend information is presented for the Crowley PAC from 1994
2019(Figure A1.16, however caution should be employed when interpreting this information
due to the low proportion of leks consistently surveyed prior to 2006.
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Figure A1.11Cow Lakes PACgreater saggrouse survey effort statistics,8® 2012 A1 Number of leks, and complexksown to
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surveys conducted, by year.i®roportion of known leks and complex surveyed, by year. Aberage number of surveys
conducted at each surveyed lek, by year.
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Figure A1.13Cow Valley PAC greater saggrouse survey effort statistick980- 2012 A1 Number of leks, and complexes known to
exist or have existed, and number of leks and complexes actually surveyed, by ydataBhumber of ground and aerial
surveys conducted, by year.i®roportion of known leks and complex swed, by year. D Average number of surveys
conducted at each surveyed lek, by year.
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Figure Al.14 Greater saggrouse population trend in tidow Valley PAC, 1997- 2012 A - Change in average greater sageuse lek
complex size (males per active JeB - Annual rate of change in male lek complex attendance reported as percentadge of 201
male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted in both year

and 2009.
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Figure A1.15 Crowley PAC greater saggrouse survey effort statistics,8® 2019 AT Number of leks, and complexes known to
exist or have existed, and number of leks and complexes actually surveyed, by ydataBhumber of ground and aerial
surveys conducted, by yeaC.i Proportion of known leks and complex surveyed, by year. Aberage number of surveys
conducted at each surveyed lek, by year.
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Drewsey PAC

The Drewsey PAC is situated in northwestern Harney County, with a small section extending
into northeastern Malheur County, similarly the PAC is primarily contained within the Burns
BLM District, although a small section doestend 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 theAC since 1981Kigure A1.13. Population trend information is
presented for the Drewsey PAC from 1997, when more than two complexeddégan

surveyed annually, to 2018igure A1.18, however a significant portion of leks within the PAC
were only cosistently 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 PASHuated

in central Harney County, and 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 witihie PAC in 1970, and a significant
portion of known leks within the PAC have been surveyed annually since Big8ite A1.19,
although knowledge of lek distribution in the PAC increased substantially following aerial lek
searches conducted in 200BheDry Valley PAC was heavily impacted by the Miller
Homestead Fire in 2012; many of the historically surveyed leks within the PAC burned over
during that fire, likely contributing to the serious population decline observed in the PAC over
time (Figure A1.20. Aerial lek searchesereconducted in the PAC in 2018\o new leks were
located during thsesearches, suggesting that the observed population decline is due to a true
reduction in population 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 Al1.1). Twenty lekspmprising 15 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,
however until 2005 surveys were only consistently conducted at a single Idkgites (A1.2).

Survey effot in the PAC increased substantially in 2014, thus caution should be employed when
interpreting population trend data for the PAC during the 200813 period Figure Al1.22.
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Figure A1.17 Drewsey PACgreater saggrouse survey effort statistics,8® 2019 A1 Number of leks, and complexes known to
exist or have existed, and number of leks and complexes actually surveyed, by ydataBhumber of ground and aerial
surveys conducted, by year.i®roportion of known leks and complex surveyeglyear. O Average number of surveys
conducted at each surveyed lek, by year.
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Figure A1.18 Greater saggrouse population trend in tilrewsey PAC 1997- 2019 A - Change in average greater sageuse lek
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Figure A1.19 Dry Valley/Jack Mountain PAC greater saggrouse survey effort statistick980- 2019 AT Number of leks, and
complexes known to exist or have existed, and number of leks and complexes actually surveyed, by Yetal lBmber of
ground and aerial surveys conduktby year. G Proportion of known leks and complex surveyed, by year. Aberage
number of surveys conducted at each surveyed lek, by year.
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Figure A1.20 Greater saggrouse population trend in tiry Valley/Jack Mountain PAC, 1981- 2019 A - Change in average greater
sagegrouse lek complex size (males per active lek) ABnual rate of change in male lek complex attendance reported as
percentage d?019male attendance; annual rate of change in male lek complex attendance calculated elnyofoplexes
counted in both yedr and2019
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Figure A1.21 Folly Farm/Saddle Butte PACgreater saggrouse survey effort statistick980- 2019 A1 Number of leks, and
complexes known to exist or have existed, and number of leks and complex#g swtuayed, by year. B Total number of
ground and aerial surveys conducted, by year.P@portion of known leks and complex surveyed, by year. Aberage
number of surveys conducted at each surveyed lek, by year.
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Figure Al1.22 Greater saggrouse population trend in tHeolly Farm/Saddle Butte PAC, 2005- 2019 A - Change in average greater
sagegrouse lek complex size (males per active lek) ABnual rate of change in male lek complex attendance reported as
percentage a?019male attendare; annual rate of change in male lek complex attendance calculated only for lek complexes
counted in both yedr and2019 Difference in time period displayed is dueattack of common leks counted during both 2019

and the20052012 period
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Louse Canyon PAC

The Louse Canyon PAC is situated in southeastern Malheur County, and completely contained
within the Vale BLM Distict (Figure Al1.1). Sixty leks, comprisirigl complexes are known to
exist or have existed in the PAC (Table Al.1). Surveys were first recorded for leks within the
PAC in 1963 however annual surveys were not consistently conducted in the PAC until 2012
(Figure A1.23.

Paulina/12-Mile/Misery Flat PAC

The Paulina/12Mile/Misery Flat PAC (often referred to simply as the Paulina PAC), is situated

in eastern Crook County, with slivers extending into Grant, Harney, and Lake Counties; the PAC
is almost entirelyvithin the Prineville BLM District (Figure Al.1). Sixty leks, comprising 3
complexes are known to exist or have existed in the PAC (Table ASutyeys were first

recorded for leks within the PAC in 1969, however surveys were not conducted corysatantl
significant portion of leks within the PAC until 1988igure A1.25.

Picture Rock PAC

The Picture Rock PAC is situated in central Lake County, and completely contained within the
Lakeview BLM District (Figure A1.1). Seven leks, comprising 4 coxgseare known to exist

or have existed in the PAC (Table Al1.1). Surveys were first recorded for leks within the PAC in
1958, however annual surveys were not conducted consistently untilFi§8le(A1.27.

Pueblo/S. Steens PAC

The Pueblo/S. Steens PAGtém referred to simply as the Pueblo PAC) is situated in southern
Harney County, and is completely contained within the Burns BLM District (Figure A1.1).
Thirty leks, comprising 19 complexes are known to exist or have existed in the PAC (Table
Al.1). Suveys were first recorded at leks within the PAC in 1959. Surveys have been
conducted annually within the PAC since 1996, however a significant portion of leks within the
PAC were not surveyed consistently until 20Eg(re A1.29. Population trend data

presented for the Pueblo PAC from 1998)19(Figure A1.3(, however due to the low

proportion of leks surveyed annually prior to 2015, caution should be taken when interpreting
this information.

Soldier Creek PAC

The Soldier Creek PAC is situatedsoutheastern Malheur County, and is completely contained
within the Vale BLM District (Figure A1.1). Fortgeven leks, comprising 32 complexes are
known to exist or have existed in the PAC (Table Al1.1). Surveys were first recorded for leks
within the PACin 1972 and annual surveys have been conducted at leks within the PAC since
1991 Figure A1.3). A significant proportion of known leks within the PAC were first surveyed
in 1993, however from 19962005 only two complexes were consistently surveyeapulation
trend data is presented for the Soldier Creek PAC from 19039(Figure A1.33, however due

to the low proportion of leks surveyed annually prior to 2006, caution should be taken when
interpreting this information.
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Figure A1.23 Louse Canyon PAC greater saggrouse survey effort statistics, 1982019 A1 Number of leks, and complexes known
to exist or have existed, and number of leks and complexes actually surveyed, by iy@atalBiumber of ground and aerial
surveys conducted, byear. Ci Proportion of known leks and complex surveyed, by year. Aberage number of surveys
conducted at each surveyed lek, by year.
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