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Executive Summary

During the 202@reater saggrouse(Centrocercus urophasmug breeding season, 761 aerial
and ground lek surveys were conducted/a&individual lek sites comprising04lek
complexes. Surveys were conducte@=$% of known lek sites in thdate. Survey effort
during 2@0increased..2%, 2.2%, and3.1% from 2QL9 levels, in terms of number of surveys
conducted, number of leks surveyed, and number of complexes surveyed, respethigely.
constitutes théhird highestlek survey effort accomplished in Oregon to daResults from
these surveys indicatedlsagegrouse spring breeding population in Oregmreasedy 2.7%
between 209 and 2@0, to 14,201 estimated individual§©5% CI: 13,0307 15372individuals)
Note Preliminary resultsverereportedprior toreleaseof thefinal 2020 Orgon Greater Sag
Grouse Population Monitoring rep@mnd indicatec 1.P6 increasen thespring breeding
populationbetween 2019 ah2020Q the final report includs data from # the leksmonitored
during the 202Burvey seasqmwhich raisd the esimatedincrease in spring breedipgpulation
from 1.7 %to 2.7% Results fromhe 2020survey season indicatéige first year of statewide
population increase following three consecugrears of decline, 20179. However, the 2020
estimate is still the second lowest estimated-gggase population in Oregon during the
analysis period of 19802020. Population increases occurred in the Burns, Lakeview, and
Prineville BLM Districts, ranmng from 12.5% 16.3%. Decreases occurred in the Baker BLM
Resource Area and the Vale BLM District-8t7% and-10.8%, respectivelyHowever, due to
issues with population analysis methodology in the Baker Resource area, our confidence in trend
estimaes in that analysis area are lower than in other areas of the state.

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 generateidi saggrouse 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 began in the 1940s, withsey 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 2(&r to 2013yearly population estimates

were conducted at the scale@DFW Wildlife Management bits (WMUs). While WMU level
estimates of fall saggrouse populations are still developed to inform sgrgeisehunting
permitallocation, 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-gemese range, and thus the

agency with the greatest ability to affect sageuse habitaquality 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
implementation of PAClevel adaptive managemegmbpulation triggers required uedhe BLM

Greater Sagé&rouse Approved Resource Management Plan Amendment (ARMPA). This
increased survey effort is supported by a Cooperative Funding Agreement between the BLM and
ODFW which supports additional seasor $urvey positions, as well as increased aerial lek
survey and telemetry effort. ODFW provides lek survey results to the BLM following the lek

1|Oregon Greater Sagédrouse Population Monitoring: 2020
Annual Report



survey periodfrom which the BLMgenerates estimates of saggeuse population trend at the
PAC level and repts on PAC level population trends and adaptive management triggers.
Survey effort and trend in male lek attendance are repattig PAC level in Appendix I;
however due to differences in trend estimation methodoltigg,PAC level information
presened hereshould not be conflated with BLMenerated estimates of PAC population trend,
or adaptive management trigger analysis, as required by the ARMRA data regardingAC-
specific trends arpresented here for informational purposes only.

Sagegrouseeks 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 sagjeuse. In a collaborative effortiobogists 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 sunrise and count all sadegrouse sible on a lek. Samaay

counts 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 cpose 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 separated fy0®tays. Using this methodology, a subset of lek
complexesare counted in each BLMRistrict of extant saggrouse populations, with minimum

spring population estimates conducted by ODFW at the scale of[Bktvict (Table 1, Figure

1). In the case of the Vale District, population estimates are generated $¢fpardte Baker
Resource Area and the remainder of the District, due to the small size of thdRiBakerce

Area (RA) populatiorand its isolation from the other populations in the District.

Minimum spring population estimates are generated from maxiocoumts 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),drge (2650 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 kecomplex size for counted leks, in the relevant BDMtrict, between

the count year and the current year (ODFW 2011). Mean lek complex attendance per stratum is
then calculated based solely on actual counts, and adjusted by 0.75 to obtain an edtimate of
actual mean number of males per lek complex per stratum, based on the assumption that only
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 ofnradas per lek complex

per stratum is then multiplied by theyBarstatewideaverage sex ratio estimated fronmter
harvested wingéAppendix Ill), to generate an estimate of the mean number of females per lek
complex per stratum. The sum of females euades per lek complex per stratum is then
generated and an estimate of individuals per lek complex is calculated, weighted based on the
proportion of lek complexes cgrasingeach stratum. The finapringpopulation estimate for

each BLMDistrict/RA is alculated as the total number of known active lek complexes in a
given BLM District multiplied by the weighted average lek complex size inDigttict (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).
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Methods for projecting saggrouse population estimates back in time contain multiple
assumptions regarding lek formation andinction rates (ODFW 2011). Thusy attempt is

mack in this report to back project estimated sggrise 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 BLktrictsbetween 1980 and 20 are reported following
the methodology of Schroeder et al. (2000). An index of population trend by[Bsii¥ct,

between 1980 and 20, is reported as the percentage oPP0nale attendance during Year

solely at leks counted dmg both 2@0and Yeait. For example, if a sedf leks is counted in

both 2@0and Yeat, and the courtbtals are 100 males duringZl) and 120 males during Year
t, the population index during Yetr 120%.

Throughout this report, change in lek size over time is depictang 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 thé 1986 period.In many
areasfew leks were counted prior 1996 (Figure 2and the leks counted weoftenlarge. As
knowledge of lek distribution across the state has increased, many relatively small leks have
been identified and surveys of those leks have increased in recentHearscent routine
countingof these smaller leksas likelycorrectedbias in the males/active lek metric, reducing
the average size of counted leks, and thagentially indicating an artificial decline in lek size
some areas

While ODFW generates point estimaité the sagegrouse population in Oregon and confidence
intervals around those estimates using the statistical method described above, caution should be
used when making inference based on these estimates. Lek counts are an index of population
size and the true relatiship between the index and the population size is unknown (Walsh et al.
2004, ODFW 2011). Due to the high proportion of leks surveyed in a given year, and
consistency in monitoring and analysis methodologies the previous2years, ODFW is
confidentthat thelong-termpopulation trends reportdereinareaccurate and scientifically
supportedhowever the actual number of saggouse in a given BLNMDistrict remains

unknown.

Table 1. BLMDistrictdResource Areas containing current sggeuse populkgons, and the
perent of the 2080 spring sagayrouse popwtion contained in each analysis unit

BLM District/Resource % Of 20
Area Population
Baker Resource Aréa 35
Burns District 19.6
Lakeview District 28.7
Vale Districf 37.1
Prineville Distrct 111

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

Lek Monitoring Effort and Populatio n Estimates

Statewide

The onset of the global Coronavirus pandemic in March of 2020 resulted in significant
uncertainty during the initial portion of the lek counting period. Several partner agencies
determined that their staff would be unable to pari@pn lek surveys during 202Bowever,

due to the remote nature of sagyeuse leks and the ability for staff to conduct surveys alone,
ODFW and several other partners were able to conduct lek surivestsinatelyweather
conditions were exceptionaliyild through March and April, increasing the number of days
available to count leks, and largely making up for the loss of staff from some partner agencies.
Due to the exceptional effort from ODFW stafgrticipatingpartners, and volunteers, statewide
lek survey effort during 2020 was the third highest accomplished to date in Oregon (Figure 2;
Table 2), despite the COVHDI pandemicODFW and partnersompletedL,706 groundcounts
and53 aerialcounts Surveys were conducted7at3leks comprising04lek complexes. Of the
1,180 individual leks, an@95lek complexes known to exist or have existed in the $&818%
and63.4%, respectively, were surveyed durin?200n averageeach lek was surveyed 2.3
times Dedicated aerial surveyfppendix M) and incidental observations during ground
surveyshelpexpand knowledge of saggouse distributionhowever while several potential
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previously unknown lek sites were locateal] of these will need to be confirmed as active in
2021 before they can be amttito the statewide lek database.

The estimated spring greater sageusepopulation in Oregon during 20was14,201
individuals (95% CI113,03071 15,372individuals), a2.7% increasdrom 2019 (2019 estimate=
13,827 individuals[95% CI: 12,799 14,855individuals). This represents tHest year of
statewide populatiomcrease following three consecutive years of decline, iZDAL Howeveg
the 2020 estimate is still the second lowe=ttimated saggrouse population in Oregon during
the analysis pévd of 1980i 2020. The population during ZDwas 2.0% below the 2003
basdine population estimate of 29,3dividuals (Figure 3).Data collected since the 2011
Oregon Greater SagerouseConservation Assessmeand Strategy (hereafter: 2011
Conservéion Assessmentguggests atatisticallysignificant decline in the annual average
number of males counted per active complex0dfl birds per year since 1980 (Multiple R
0.18, p-value< 0.01, Figure 3).

Baker Resource Area

Lek survey effort in th&aker Resource Areduring 2020decreased slightly fronthe effort
recorded durin@019, butwasstill thethird highest ever accomplished in the area (Figure 4;
Table 3). Due tolimited private land accessurvey effort in the Baker Resource Aisa

unlikely to increase substantially in future yeai3uring 2020, 150 ground surveysvere
conducted abl leks comprising 8 complexes. This constituté6.0% of the 85 leks, and

61.0% of the 59 complexes known to exist or have existed in the ResourceS\neay effort

per lek was high, with each lek receiving, on averad® surveys during the monitoring season.
No new leks or complexes were discovered in tha deeing 2Q0.

The estimated spring sageouse population in the Baker Resource Area4@dsndividuals

(95% CI:26171 727 individuals),an-8.7% decreasdrom 541individuals in 209. Theapparent
decreasén estimated populatioduring 220 was likely a resultof the analysis methodology
used to generate population estimates. The Kreld®nastratified estimator used to generate
population estimates does not perform well in small populatool as that existing in the

Baker Resource AredDbserved male attendance at lek complexes counted during both 2020
and 2019 was 105, a 2.9% incre&®m observed male attendance of 102 recorded at those
same leks in 2019While thesagegrouse population in the@aker Resource Areamains above
2014 levels (pv14= 402 individuals), this ardaas experiencea longterm population decline

and hasemained stagnant in recent yeaf$e five year averagannualchange in male lek
complex attendance between 3@hd 2@0 is estimatedat-5.6%, and a74.8% decline in male
lek complex attendance has been observed since 2005 at complertesidurindoth 2005

and 2@0 (n2005= 238, no20= 60; Figure 5). Male attendanceamplexes monitored in both
2003 and 2P0 indicates that the population in the Baker Resource Area is curréhib)o

below the 2003 baseline levebfss= 236, nrwo = 60). Data collected since the 2011
Conservation Assessment suggests a significant reduction in the average size of lek complexes
since 1996, with average males petivecomplex declining by0.52 individuals per year over
this period (Multiple R= 0.51, p-value< 0.01; Figure 5).
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Table 2. Oregon statewidegreater saggrouse lek complex survey effort, and trend in maximum male lek complex attendance

summarized over-§ear periods, 1980 2020.

198084 198589 199094 199599 200004 200509 201014 2015-19 2020

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 78540 718 796.00 -
Complexes Counted 52.00 6.02 67.60 10.36 9400 12.09 164.20 8.75 200.80 11.05 266.60 16.05 294.40 26.74 485.60 1951 50400 -
Proportion Complexes  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 0.03 062 0@ 0.63 -
Counted

Active Complexes 27.20 3.40 48.20 7.27 73.00 12.68 129.D 412 14460 7.75 178.80 6.92 178.60 10.32 249.20 427 246.00 -
Males Per Complex 13.39 246 19.13 2.06 1919 196 1234 054 1703 092 1524 261 1186 1.61 9.09 0.90 7.08 -
Males Per Active 23.44 179 26.61 228 2528 242 1561 059 2378 182 2240 359 1889 172 1744 1.54 1450 -
Complex

Proportion Change 0.01 0.10 0.08 0.08 -0.08 0.07 -0.05 0.07 0.09 0.02 -0.09 0.10 0.00 0.10 -0.01 o011 0.02 -
Male Attendance
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Figure 2. Oregon statewidegreater saggrouse surgy effort statistics, 18071 202Q AT Number of leks, and complexes known to exist or
have existed, and number of leks and complexes actually surveyed, by ye@otaBnumber of ground and aerial surveys
conducted, by year. CProportion of known leks and complex surveylegyear. O Average number of surveys conducted at each
surveyed lek, by year.
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Table 3.Baker BLM Resource Areagreater saggrouse ¢k complex survey effort, and treéin maximum male lek complex

attendance summarizeder Syear periods, 1996 2020.

199699 200004 200509 201014 201519 2020

Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 24.00 3.39 40.@0 1.17 43.40 0.68 51.40 0.40 5740 1.76 59.00 -
Complexes Counted 12.25 1.49 15.00 2.61 18.20 4.07 1580 1.46 3180 520 36.00 -
Proportion Complexes Counted 0.52 0.04 0.37 0.07 041 008 031 003 05 0 061 -
Active Complexes 8.00 0.82 12.40 2.73 13.40 0.75 1040 1.17 980 103 10.00 -
Males Per Complex 13.61 1.21 15.22 2.02 1249 2.79 6.86 1.03 371 083 291 -
Males Per Active Complex 20.46 1.11 18.99 2.39 1456 2.51 10.26 1.01 1132 0.95 10.20 -
Proportion ChangeMale Attendance 0.08 0.05 0.02 0.12 -0.16 0.05 -0.10 0.12 0.02 0.13 0.00 -
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Burns District

Overallsurvey effort for the Burns Distriadcreasediuring 2@0 andremained above survey
effort goals for théistrict (Table 4; Figure 6).During 2®0, 307 ground surveysvere
conducted at40 leks comprising5 complexes. This constitutés.1% of the 25 leks, and
67.9% of the 144complexeknown to exist or have existed in tbestrict. Survey efforin 2020
was 2.19 sweys per lek, a slight increase from 1.92 surveys per lek in 2019.

The estimated spring sageouse populatiomithe Burns District during020was2,783
individuals (95% CI2,6557 2,912individuals), al2.®% increasdrom 2,470individualsin

2019. Otlserved male attendance at lekngexes counted duringpth2020and 2019vas 642,

a 15.9% increase from observed male attendancgdaeBordedat those same lelis 2019

This representthe first increase following thremnsecutive yeamnf population decling(2016
19)in theDistrict (Figure 7) The 5year average population trend in District has been
negative at4.0%. Obseved male attendance during2Zs -69.3% below the 2003 baseén
level (reooz= 652, neepo = 200), at complexes countetliring both 200&nd 2@0 (Figure 7).

Data collected since the 2011 Conservation Assessment suggests a significant reduction in
average lek complex size since 1981, with the number of males per active complex declining by
-0.53 individuals per year ovehis period (Multiple R= 032, p-value <0.01; Figure 7).

Lakeview District

Overallsurvey effort in the Lakeview Distriabicreasedaluring 2@0 andremained above goals
for theDistrict (Table 5; Figure 8) During 2@0, 444 ground surveys, an2P aerialsurveys
were conducted &02leks comprisindl32 complexes. This constitut€6.0% of the306Ileks,
and65.3% of the202 complexes known to exist or have existed indigrict. Survey efforin
2020 was 2.34 surveys dek, a slight increase from21 surveys per lek in 2019

The estimated spring sageouse population in the Lakeview District wi878individuals

(95% CI:3,83071 4,326individuals), al6.3% increasdrom 3,507individuals in 209.

Observed male attendance at lek complexes coultgag both 2@0and 2A9was71], a

14.5% increase from observed male attendance of 621 recorded at those same leksTitni2019.
represents the first increase following three consecutive years of population decline. @016
theDistrict (Figure 9). The 5year average population trend in istrict has been negative -at
4.6%. Observed male attendanwas58.7% below the 2003 baseé level (Rooz= 1,769, npeoo =
730, at complexes counted during both 2003 ar2DZBigure 9). Data collected sirethe 2011
Conservation Assessment suggest a smalksigmficant reduction in average lek complex size
since 1980, with average males ek complex declining byd.16males per year over this
period (Multiple R = 0.02, pvalue = 0.8; Figure9).
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Table 4. Burns BLM District greater saggrouse lek complex survey effort, and trend in maximum male lek complex attendance

summarizedver 5year periods, 1981 202Q

1981-84 198589 199094 199599 200004 200509 201014 201519 2020

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 5440 6.68 75.80 1.16 83.00 1.87 95.20 3.75 120.00 3.77 131.80 1.39 143.00 0.58 144.00 -
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 10240 6.01 9500 -
Proportion Complexes 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 0.66 -
Counted

Active Complexes 11.50 1.32 14.40 0.40 16.80 058 20.00 1.76 24.40 254 29.00 4.00 3140 166 5700 2.16 60.00 -
Males Per Complex 22.70 1.67 26.86 5.44 32.76 2.18 12.97 1.49 19.10 1.89 19.59 547 13.04 2.07 9.69 185 577 -
Males Per Active 30.19 2.65 36.70 5.64 36.86 3.49 1535 0.88 23.20 146 2495 581 19.21 2.26 17.00 2.29 12.67 -
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 0.16 -
Male Attendance
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Figure 6.Burns BLM District greater saggrouse survey effort statistics, 1982020. A1 Number of leks, and complexes known
to exist or have existed, and number of leks and complexes actually surveyed, by iydatalBiumber of ground and aerial
surveys conducted, by year.T ®roportion of known leks and complex surveyed, by year. Aberage number of surveys
conductedht each surveyed lek, by year.
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Figure 7. Greater saggouse population trend in tiBirns BLM District, 19811 2020. A - Change in average greater s@ageuse
lek complex size (males per active lek). Bnnual rate of change in male lek complexeattane reported as percentage of
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Table 5.Lakeview BLM District greater saggrouse lek complex survey effoand trend in maximum male lek complex attendance
summarizedver Syear periods, 19802020

198084 198589 199094 199599 200004 200509 201014 201519 2020
Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Conplexes 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 1.30 198.40 194 202.00 -

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 6.67 116.80 7.59 132.00 -

Proportion Complexes 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 0.65 -
Counted

Active Complexes 10.60 154 13.80 1.46 16.60 2.20 23.80 2.15 52.80 6.08 48.20 2.29 49.20 3.02 59.40 4.39 5200 -
Males Per Complex 1450 352 2290 3.20 20.18 252 1593 1.62 20.10 1.38 20.14 359 1456 2.06 10.39 1.71 755 -
Males Per Active 22.65 2.49 33.47 3.84 30.98 228 20.02 1.76 31.39 3.01 33.33 6.56 23.19 2.61 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 0.13 014 -

Male Attendance
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Figure 8.Lakeview BLM District greater saggrouse survey effort statistics, 198@020. AT Number of leks, and complexes
known to exist or have existed, and number of leks and congpgeteally surveyed, by year. iBlrotal number of ground
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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Figure 9. Greater saggouse population trend in thekeview BLM District , 1980i 2020. A - Change in average greater sage
grouse lek complex size (males per active lek) ABnual rate of change in male lek complex attendance reported as
percentage of ZD male attendanceannual rate of change in male lek complex attendance calculated only for lek complexes
counted in both yedr and 2@0.
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Prineville District

Survey effort in tie Prineville District during 202@asdown slightly from the average effort
expendednnually snce 2016 Table 6; Figurel0), due to a larger number of partner agencies
declining to asstswith surveys due to COVI19 compared tmtherDistricts During 2@®0, 150
groundand 24 aerial surveys were conducted aek6 comprising 3complexes. This
constitute5.1% of the 127eks, and 58.7% of the @mplexes, known to exist or have
existed in the District. Survey effort per lelaring 2020 was 2.49 surveys per lek, which was a
decreaséom previous survey effort of 2.84 surveys per lek in 2019

The estimate@020spring sageyrouse population in the Prineville District wa580Q

individuals (95% CI: 3417 1,819individuals), al2.6% increasdrom 1404 individuals
estimated in 20190bserved male attendance at lek complexes counted dutim@@® and
2019was 375, a 13.0% increase from observed male attendance of 332 recorded at those same
leks in 2019.The5-year average population tremdthe District has beerssentiallystableat -
0.1%. Observed male attendanse€1.1% below the 208 baseline level @aoz= 431, rnpeeo =
340, at complexes aterved during both 2003 a@820 (Figure 11). Data collected since the
2011 Conservation Assessment suggest a smaklsigaificant reduction in average lek
complex size since 1980, with averagales per lek complex declining by.06 males per year
over this periodMultiple R? = 0.05, p-value = 007; Figure 11). Howeveit appears that this
relationship is primarily driven by 2 years of high observed lek attendance during the early
1980s, wlen the number of leks counted was low

Vale District

Survey effort in the Vale District (excluding the Baker Resounaafduring 2020epresented
the greatest survey effort achieved in Ehstrict, increasing slightly from 201@able 7; Figure
12). During 2@0, 657 ground surveys were conductedableks comprisin04 complexes.
This constitute$9.7% of the 4%, and62.6% of the 26 complexes, known to exist or have
existed in the District. Surveyonducted per lek deeasedlightly from 2019 levels with each
lek receiving on averagg12 surves during the monitoring season.

The estimated spring sageouse population in the Vale District wa266 individuals (95% CI;
4,94271 5,590individuals), a10.8% decline from5,906individuals in 208. This wasthethird
consecutiveyear of population decline in th&istrict. Observed malattendance at lek
complexes counted during bothZZ0and 2@ 9was 1,224, a10.1% decrease from observed
male attendance of 1,361 recorded at those same leR§9n Phe five-year average population
trend in the District was4.8% between 208.and 2@0. C(bserved male attendance remains
46.4% below the 2003 baseline le\{@boos= 511, 2o = 274), at complexesaunted during both
2003 and2020 (Figure 13). Data collected since the 2011 conservation assessuggests
stable trendn average complex size since 1988ultiple R?=-0.037, p-value= 0.85; Figure

13).
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Table 6.Prineville BLM District greater saggrouse lek complex ground survey effort, anddren maximum male lek complex
attendance summarized oveyéar periods, 1980 2020.

198084 198589 199094 199599 200004 200509 201014 201519 2020
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 3720 075 37.00 -

Proportion Complexes 0.67 0.13 0.63 0.12 0.71 0.05 091 0.02 0.95 0.01 0.85 0.07 0.67 0.02 059 002 059 -
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 2980 225 30.00 -
Males Per Complex 10.22 1.67 13.26 0.83 13.32 0.83 1250 0.19 1056 034 995 1.12 11.36 053 1190 0.63 1014 -
Males Per Active 16.72 2.53 15.77 0.73 15.92 0.67 14.65 0.38 14.82 051 1535 1.82 1491 0.41 149 088 1250 -
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 -0.03 0.05 0.13 -

Male Attendance
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Table 7.Vale BLM District (Excluding the Baker Resource Area) greater sagase lek complex ground survey effort, and trend in
maximum male lk complex attendance summarized owgear periods, 1998 2020.

199394 199599 200004 200509 201014 201519 2020

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 29780 2.71 32160 350 326.00 -
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 20400 -
Proportion Complexes 0.33 0.12 030 005 0.09 001 0.29 0.03 037 007 061 004 063 -
Counted

Active Complexes 36.50 16.50 46.80 4.45 19.00 0.55 58.40 4.86 59.80 8.75 9540 290 86.00 -
Males Per Complex 1761 6.19 1045 064 21.30 2.12 13.13 1.89 11.05 2.00 862 0.61 6.52 -

Males Per Active 18.15 5.65 13.14 0.65 2394 197 17.87 2.11 1884 231 1775 1.07 1547 -
Complex
Proportion Change 051 083 -0.06 0.08 0.11 0.05 -0.05 0.12 0.00 0112 003 O11@ -010 -

Male Attendance
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Summary and Conclusons

The sagegrouse population in Oregon experieneeslight increase during 2020 following three
consecutive yearnf population declineluring2016i 2019. The population increasby 2.7%
from 2019, to an estimated4]201individuals. Note Preliminary resultsverereportedprior to
releaseof thefinal 2020 Orgon Greater SaggGrouse Population Monitoring repamd
indicateda 1.6 increasen thespring breeding populatidretween 2019 a&h202Q the final
report include data from 4 the leksmonitoredduring the 202@urvey seasqmwhich raise the
edimatedincrease in spring breedipgpulationfrom 1.7 %to 2.7% Observedncreases
occured in the Burns, Lakeview, and Prineville BLUMstricts, ranging from 12.5% tc613%.
Declines occurred in theaker BLM Resource area and the Vale BLM District, ranging from
8.7% t0-10.8%.Population trends at the statewide level are primarily driyethé 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 individual
PACs During 2020, population increases were obsgiin 11 PACs and decreases were
observed in 7 PACs where sufficient data was collected to analyze trends (Appendix ).

Sagegrouse populations exhibit density dependent fluctuations over time (Garton et al. 2011)
Despite the slight population increasesetved in 2020, the population remains at the second
lowest level observed during the 198Q020 analysis period and is currently more than 50%
below the 2003 statewide baseline population of approximately 29,000 indivityaisally
sagegrouse popul&ns in Oregon have cycled on an approximateRy@arperiodandthe
estimated population in 20206llowed this pattern witfa slight increase following 3 years of
population decline. Population trend in 2020 was more variable at the scale of indrAdisl

than has been observed in recent years (Appendix 1), ranging betwsEx decline in the

Soldier Creek PAC, and a 52% increase in the Brothers/N. Wagontire PAC. So while much of
the state exhibited the increase we expected to see after 3 ypamulztion decline, several

PACs did decline significantly enough to offset that population increase at a statewide level.
Explanations for these sharp localized declines areanmmoediately apparentGood moisture
conditions in 2019 should have beemdocive to saggrouse chick production across the state,
which was apparent in the sharp population increase in dhe miost drought intolerant
populationgn the stat€Brothers/N. Wagontire). No major habitat alterations occurred in 2019
which may lave caused the localized declines in 2020. Other localized factors may have been at
play in this pattern, such as West Nile Virus, or changes in predator populations, however
monitoring of these threats is notoriously difficult.

Concerns existed in 20184t exceptionally poor survey conditions may have artificially
depressed the 2019 population estimate. Howéverelative stability instatewide population
between 2019 and2020uggest s that this was not the case.
historically low population estimate, and the lack of a sharp rebound in 2020 suggests that
continued serious concern for the sggeuse population in Oregon is warranted. Oregon has an
excellent framework for saggrouse conservation in place, howeativehabitat management

and restoration should be accelerated to the greatest extent possible. This will help to ensure that
speciegange contractions do not take place, and that populations are able to rebound over the
long-term.
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Estimating saggrouse poputions 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 of-gemese population estimates;
however, multiple potential sources of uncertainty remain. These include assumptions regarding
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, acdrtainty regarding the rate of new

lek formation. Due to these sources of uncertainty all estimates efjsagge population size in
Oregon should be considered indices only, with the relationship between these indices and the
true population size rermang unknown Walsh 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 sgtoase gopukatios, ang grouped this area inth a@reouse Cor e Ar e:
during 20111 2012 (ODFW 2011; Figure Al.1). Since the initial delineation of these core areas,
they have been incorporated into multiple assessments and regulatory documents, including the
2015 USFWarindot edo WS2015)thedBhM Qrag@FSreater Sagmuse
Approved Resource Management Plan Amendment (ARMPA; BLM 2015), and the Oregon
SageGrouse Action Plan (SageCon 2015). The term Priority Area of Conservation (PAC)
corresponds direct | ydtheitarnhPri®diy HabitasMaragement Area e a s ,
(PHMA) describes the portions of each core area under BLM administration. AhhGadcale
population assessments are integral to the adaptive management approach outlined in the
ARMPA. Concurrent with their axgpbtion in various regulatory documents, information

regarding population trends at the scale of individual PACs has received heightened attention;

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

habitat assessent and conservation currently ongoing as part of-gagese management plan
implementation. As such, it is appropriate to report-gagase survey effort and population

trend information at the PAC scale. Presented below is information at the scalidiial

PACs regarding survey effort during the 1982020 period, 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®titdtument (TabsAl.1,

Al.2; Figures A1.2 Al1.43). The information presented below was derived from the same base
data used to make ARMPA fAtriggero determinat:i
different methods than those used to make ARMPA érigigcisions. As sucho effort is made

to preproject BLM trigger decisions, and all information 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 depictethesing
average number of males counted per active lek in a given PAC. This metric may be misleading
for some of the PACs presented below. In many PACs, few leks were counted in tlyeaarly

of the periods analyzed and often the leks that were countedavge. 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 hdsely corrected bias 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.
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Table All. Survey effort statistics for the 20 Oregon greater-gmgase PACs, and leks outside of PAC2®0

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 45 144 144 0 49 34 75.4 75.5 294 0 0
Beatys 155 86 198 198 0 91 48 58.7 55.8 2.18 0 0
Brothers/N. Wagontire 45 18 97 78 19 34 14 75.6 778 2.85 0 0
Bully Creek 41 28 82 82 0 32 21 78.0 75.0 256 0 0
Burns 3 2 6 6 0 2 1 66.7 50.0 3.00 0 0
Cow Lakes 54 36 111 111 0 46 28 85.2 778 241 0 0
Cow Valley 56 44 44 44 0 17 10 304 22.7 259 0 0
Crowley 50 33 89 89 0 42 27 84.0 81.8 2.12 0 0
Drewsey 44 22 84 84 0 38 20 86.4 90.9 221 0 0
Dry Valley/Jack Mountain 26 18 38 38 0 19 14 73.1 778 2.00 0 0
Folly Farm/Saddle Butte 20 15 44 44 0 18 13 90.0 86.7 244 0 0
Louse Canyon 60 51 58 58 0 42 35 70.0 68.6 1.38 0 0
Paulina/12Mile/Misery Flat 61 33 61 61 0 32 20 525 60.6 191 0 0
Picture Rock 7 4 19 19 0 6 3 85.7 75.0 3.17 0 0
Pueblos/S. Steens 30 19 34 34 0 15 10 50.0 52.6 227 0 0
Solder Creek 47 32 89 89 0 37 22 787 68.8 2.41 0 0
Steens 15 10 34 34 0 12 8 80.0 80.0 2.83 0 0
Trout Creeks 96 55 149 149 0 70 34 729 61.8 213 0 0
Tucker Hill 6 4 14 14 0 6 4 100.0 100.0 233 0 0
Warner 57 42 97 92 5 42 32 73.7 76.2 231 0 0
Non-PAC 237 193 265 236 29 120 103 50.6 53.4 221 0 0
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Table Al1.2 Population trend data for the 20 Oregon greater-gaggse PACsand leks outside of PACs, 20

Observed Males % Change 2015t0 2®0-  Observed Males % Change

Common Leks Male Average Annual - Common Leks Male Lek Size Annual Change
PAC 2009 2020 55i09t0 Lok Atendance. %% 2P0 00312020  Period  (Malesivean
Baker 84 105 12.9 -1.8 236 60 -74.6 1996- 2020 -0.58
Beatys 183 248 25.3 -5.1 968 405 -58.2 1980- 2020 -0.08
Brothers/N. Wagontire 89 129 51.8 3.8 76 121 59.2 1980- 2020 -0.06
Bully Creek 239 227 -2.6 -3.3 124 78 -37.1 1996- 2020 -1.72
Burns NA 9 NA NA NA NA NA NA -1.32
Cow Lakes 148 126 -20.8 -9.6 210 70 -66.7 1993- 2020 -0.14
Cow Valley 99 123 24.2 12.4 64 89 39.1 1997- 2020 0.14
Crowley 199 218 11.8 0.4 26 22 -15.4 1994- 2020 0.12
Drewsey 109 121 25 -5.9 82 30 -63.4 1997- 2020 0.02
Dry Valley/Jack Mountain 46 50 8.7 -8.7 294 71 -75.9 1982- 2020 -0.56¢
Folly Farm/Saddle Butte 98 63 -37.0 -0.6 12 7 -41.7 2005- 2020 0.07
Louse Canyon 93 114 22.6 -3.9 NA NA NA 2012- 2020 0.73
Paulina/12Mile/Misery Flat 334 261 -1.5 0.2 351 236 -32.8 1988- 2020 0.00
Picture Rock 4 2 -50.0 -287 39 2 -94.9 1981- 2020 -0.26¢
Pueblos/S. Steens 98 119 21.4 -8.6 166 56 -66.3 1996- 2020 -0.44
Soldier Creek 263 129 -51.0 -14.6 87 15 -82.8 1993- 2020 0.19
Steens 84 107 15.1 -5.7 181 50 -72.4 1982- 2020 -1.68
Trout Creeks 184 252 7.2 4.9 NA NA NA 2012- 2020 0.16
Tucker Hills 51 45 -11.8 -3.6 49 22 -55.1 1996- 2020 -0.33
Warnes 204 278 20.1 -0.1 446 211 -52.7 1993- 2020 -0.23
Non-PAC 318 373 104 2.2 188 59 -68.6 1980- 2020 -0.1%

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

The Baker PAC is situated in eastern Baker County, with the north end of the PAC extending
into southern Union Countyand is completely contained within the Baker BLM Resource Area
(Figure Al1.1) Sixty-five leks, comprising 45 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 1940s were incorporated into one of the first scientific studies-grsage

in W. M. Batterson and W. B. Mor sebds fAOregon
Game Commission. Following the work conducted by Batterson and Morsegreage leks

were notsurveyed consistentin 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 -five leks, comprising 8 complexes are known to existlosve existed in the PAC (Table
Al.1). Surveyswere first recordebr 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 tle Brothers PACjs situated in

eastern Deschutes County and southern Crook County, and is almost entirely contained within
the Prineville BLM District (Figure A1.1). Forfve leks, comprising 18 complexes are known

to exist or have existed in the PACafile 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 erial 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 Al1.1). Fortgneleks, comprising  complexe are

known to exist or have existed in the PAC (Table Al1.1). 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, althouddt least two leks have besurveyed yearly in the PAC

since 1994 (Figure A1.8). Population trend information is presented fButhyeCreek PAC

from 19941 2019(Figure A1.9), however caution should be employed when interpreting this
information due to the low proportion of leksnsistently surveyed prior to 2009.
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each surveyed lek, by year
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Figure A1.3. Greater saggouse population trend in tiBaker PAC, 19967 2020. A - Change in average greater sageuse lek
complex size (males per active lek)- Bnnual rate of change in male lek complex attendarported as percentage o220
male attendance; annual rate of change in male lek contpgexiance calculated only for lek complexes counted in botft,year
and 2@0.
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Figure Al.4 Beatys PACgreater saggrouse survey effort statistics, 198@020. AT Number of leks, and complexes known to exist or
have existed, and number of leks and plaxes actually surveyed, by year.i Botal number 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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FigureAl.5. Greate sagegrouse population trend in tiBeatys PAG 1980i 2020. A - Change in average greater sggeuse lek
complex size (males per active lek)- Bnnual rate of change in male lek complex attendance reported as percentazf@ of 20
male attendance; anal rate of change in male lek complex attendance calculated only for lek complexes counted in both year
and 2Q0.
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Figure Al.6 Brothers/N. Wagontire PAC greater saggrouse survey effort statistics, 198@020. AT Number of leks, and complexes
known to exist or have existed, and number of leks and complexes actually surveyed, byiy&atalBumber of ground and
aerial surveys conducted, by yeari €roportion of known leks and complex surveyed, by year.Aberage number of surveys
conduded at each surveyed lek, by year.
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FigureAl.7. Greater saggrouse population trend in tiBrothers/N. Wagontire PAC, 1980i 2020. A - Change in average greater
sagegrouse lek complex size (males per active lek) ABnual rate of change in male leemplex attendance reported as
percentage of ZD male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes
counted in both yedr and 2@0.
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FigureA1.8. Bully Creek PAC greater saggrouse survey effort atistics,1980- 2020. AT Number of leks, and complexes known to
exist or have existed, and number of leks and complexes actually surveyed, by y8ataBrumber of ground and aerial

surveys conducted, by year.i®roportion of known leks and comeg surveyed, by year. DAverage number of surveys
conducted at each surveyed lek, by year.
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FigureAl.9. Greater saggrouse population trend in tiBully Creek PAC, 196- 2020. A - Change in average greater sageuse lek
complex size (males pectave lek). B- Annual rate of change in male lek complex attendaeported as percentage o0
male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted in both year
and 2@0.
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