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Executive Summary

During the 2017 greater sageouse(Centrocercus urophasianybreeding season,380 aerial

and gound lek surveys were conducted at 674 individual lek sites comprising 429 lek
complexes. Surveys were conducted at 58.0% of known lek sites in the state. Survey effort
during 2017 declinedl7.1%,-12.2%, and 14.5% from 2016 levels, in terms of number o

surveys conducted, number of leks surveyed, and number of complexes surveyed, respectively.
However, even with this declinsurvey effort during 2017 was th& highest yet accomplished

in the state.Results from these surveys indicate the sgrgeisespring breeding population in
Oregon declined by7.7% between 2016 and 2017, to 20,510 estimated individuals (£1,560
individuals). Magnitude of population trend varied by BLM district analyzed, ranging from a
17.1% decline in the Burns District, to 4% increase in the Vale District.

Overview and Spring Population Monitoring Methods

Counts of male saggrouse displaying on leks (communal breeding sites) during the spring
breeding season have been used to generate indices -gfreage population trehsince 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, with survey efforts increasing in tieeadtat 1980 (ODFW 2011).
ODFW adopted a standardized lek survey methodology in 1996, which continues to be used,
ensuring consistent data quality and allowing data comparison across the state. ODFW has
generated BLM District specific spring sageuse ppulation estimates since 2013, prior to
2013yearly population estimates were conducted at the sc@®BW Wildlife Management
Units (WMUs). While WMU level estimates of fall sageouse populations are still developed
to inform sagegrouse tag allocain, the decision to generate spring estimates at the scale of
BLM Districts reflects that the BLM is the primary land manager in much of Oregorgsagse
range, and thus the agency with the greatest ability to affecgsagse habitat quality and
popuation 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 implemetation of PAClevel adaptive management population teigrequired
underthe BLM Greater Sag&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 seasonal lek surveymmsitsowvell 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 ciysagse population

trend at the PAC level and reports on PAC level pdurdrends and adaptive management
triggers. Survey effort and trend in male lek attendance are reported at the PAC level in
Appendix |, howeverdue to differences in trend estimation methodoltyy,PAC level
information presented hestdould not be conflated with BLigenerated estimates of PAC
population trend, and adapg management trigger analysis, as required by the ARMH#

data regarding PAC specific trends presented here for informational purposes only.
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Sagegrouse leks and lek complexes (a group of closelydaleks, within 1 mile of each other,
between which a set of males may move; ODFW 2011) are monitored between 15 March and 30
April to obtain counts of breeding male sageuse. In a collaborative effort, biologists with

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

all individual lekscomprising a complewhich occur on theame day are summed and treated

as a single unit during analysis. Hereafter, lek complex will be used to refer to the sample unit in
this report, whether a single lek or multiple leks compose a complex. Duedbiltgrin 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 Iy days. Using this methodology, a

subset of lek complexes are counted in each BLI¢idisvith extant saggrouse populations,

with minimum spring population estimates conducted by ODFW at the scale of BLM district
(Table 1, Figure 1). In the case of the Vale District, population estimates are generated
separately for the Baker Resoufuea 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
District.

Minimum spring population estimates are generated from maximum counts of males akeach |
complex using a stratified random estimator (Krebs 1994). Lek complexes are assigned to one of
five strata, based on the 8 year average of maximum male attendance: inactive (0 males), small
(1-10 males), medium (125 males), large (260 Males), and X (>50 males; ODFW 2011).

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

complex attendance is estimated by adjusting the most recent male count by the average
proportional change in lek complex size for codnaks, in the relevant BLM district, 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 estimate of the
actual mean numbef males per lek complex per stratum, this adjustment is 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 of mean
malesper lek complex per stratum is then multiplied by thee&r average sex ratio (females per
male 20127 2017 148F:M), estimated from hunter harvested wii@ppendix Il), to

generate an estimate of the mean number of females per lek complex per.sffhe 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 of lek complexes comprising
each stratum. The finapringpopulation estimateof each BLM District/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 in that district (Krebs 2004). Confidence limits on these estimates are
generated based @ariability in counts per stratum and number of lek complexes surveyed

within each stratum (Krebs 2004).

Methods for projecting saggrouse population estimates back in time contain multiple
assumptions regarding lek formation and extinction rates (ODFM/)2fbr this reason no
attempt is made in this report to back project estimatedgagese populations by BLM district
to those years prior to 2018hen population estimates were conducted at the scale of WMUSs.
Rather, trends in population at the sa#d&LM Districts between 1980 and 20&re reported
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following the methodology of Schroeder et al. (2000). An index of population trend by BLM
District, between 1980 and 201g reported as the percentage of 20idle attendance during
Yeart, solely ateks counted dunig both 201and Yeatt. For example, if a seff leks is
counted in both 201&nd Yeat, and the countbtals are 100 males during 20lBhd 120 males
during Yeart, the population index during Year 120%.

Throughout this reporthange in lek size over time is depicted using the average number of
males counted per active lek in a given analysis unit. While this metric is generally reliable,
caution should be taken when examining these graphs during thé 1986 period.In many
areadew leks were counted prior to 1996 (Figure&)d often the leks that were counted were
large. As knowledge of lek distribution across the state has increased, many relatively small leks
have been identified and surveys of those leks have imd@asecent yearsTherecent routine
counting of these smaller lekas likely led to bias in the males/active lek metric, reducing the
average size of counted leks, and thus potentially indicating an artificial decline in lek size

some areas

While ODFW generates point estimats 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 countsnaiexanf population

size and the true relationship 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 previous 2¢ears, ODFW is

confident that the population trends reported fier@eaccurate and scientifically supported

however the actual number of sagy@use in a given BLM district remains unknown.

Table 1. BLM Districts/Resource Areas caining current saggrouse populations, and the
percent of the 2017 spring sagmuse population contained in each district/RA.

BLM District/Resource % Of 2017
Area Population
Baker Resource Aréa 2.3
Burns District 20.4
Lakeview District 28.9
Vale Districf 40.3
Prineville District 8.0

®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 cusagggrouse 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 M onitoring Effort and Population Estimates

Statewide

Statewide lek survey effort during 2017 was hampered by significant snowfall this winter, and
subsequent poor road conditipas well as continued wet weather conditions throughout the
survey season. kiever even under these poor conditions, ODFW and partners succeeded in
accomplishing all survey effort objectives, and expendedthaighest level of survey effort in
terms of total countsonductedFigure 2; Table 2), completiny527 groundtountsand 53
aerialcounts Surveys were conducted at 674 leks comprising 429 lek complexes. Of the 1,162
individual leks, and 777 lek complexes known to exist or have existed in the state, 58.0% and
55.2%, respectively, were surveyed during 2000n averageach lek was surveyed 2.3 times,
allowing robust conclusions to be drawn regarding the maximum male attendance at lek
complexes in Oregon. Dedicated aerial sur{@ypendix V), and incidental observations

during ground surveyiselpedexpanded knowledgd sagegrouse distribution during 20123

leks, and 12 complexes were either located or surveyed for the first recorded time in 2017.

The estimated spring greater sageuse population in Oregon during 2017 was 20,510
individuals (95% CI: 18,950 22,070individuals), a7.7% decline from 2016 (2016 Estimate
22,218 individuals). While this represents the first statewide population decline recorded since

4|Oregon Greater Sagérouse Population Monitoring2017
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the 2012 2013 period, estimated population size remains above 2015 levels (2015 Estimate =
19,482individuals). The population during 2017 remained 30% below the 2003 baseline
population estimate of 29,237dividuals (Figure 3).Data collected since the 200tegon

Greater Sagé&rouseConservation Assessmeamd Strategy (hereafter: 2011 Conservatio
Assessmentsuggests amall but significant decline in the annual average number of males
counted per active complex .18 birds per year since 1980 (Multiplé-R0.13, pvalue =

0.03; Figure 3).

Baker Resource Area

Lek survey effort in the BakerdRource Aredecreased from 2016 levels during 2017, however
the2016 survey effort was elevated through dedicated aerial su¥&ks which ODFW and
partners do not have accés®n the ground. Even with the lack of aerial surveys 2017, survey
effort was still the third highest in the ar@i@gure4; Table 3)During 2017, 129 ground surveys,
and 2 aerial surveys were conducted at 44 leks comprising 27 complexes. This constitutes
51.8% of the 85 leks, and 45.8% of the 59 complexes known to exavemrkisted in the
Resource Area. Survey effort per lek was high, with each lek receiving, on average, 2.98
surveys during the monitoring season. One lek, comprising 1 complex was discovered in the
area in 2017.

The estimated spring sageouse populatioin the Baker Resource Area was 482 individuals

(95% CI: 359 605 individuals), a 0.8% increase from 478 individuals in 2016. During 2017
observed male attendance at lek complexes counted during 2016 detl¥édrom 113 to 110
observed males. Whitbe population appeared to stabilize between 2016 and 2017, the Baker
Resource Area has experieneeldbngterm population declineThe fiveyear averagannual

change in male lake complex attendance between 2012 and 2215%4s and a74.8% decline

in male lek complex attendance has been observed since 2005 at complexes counted during both
2005 and 201 7n2005= 238, no17= 60, Figure 5). Male attendance at complexes monitored in

both 2003 and 2017 indicates that the population in the Baker Regoeeces currently 75.0%

below the 2003 baseline leveb{ts= 236, no17=59). Data collected since the 2011

Conservation Assessment suggests a significant reduction in the average size of lek complexes
since 1996, with average males petivecomplexdeclining by-0.63 individuals per year over

this period (Multiple R= 0.5, p-value < 0.01; Figure 5).
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Table 2. Oregon statewide greater saggrouse lek complex survey effort, and trend in maximum male lek complex attendance
summarized over-yearperiods, 1980 2017.

198084 198589 199094 199599 200004 200509 201014 201516 2017
Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 141.0 6.3 218.8 20.3 3224 159 4794 21.0 599.2 135 6826 83 7242 55 7605 45 7770 -
Complexes Counted 520 6.3 670 106 89.8 119 161.8 9.0 1986 11.3 265.0 159 290.8 26.1 4805 215 429.0 -
Proportion Complexes 0.38 0.06 030 0.03 0.27 002 034 002 033 001 039 002 040 0.03 063 002 055 -
/cﬁx:(c:)tlij\?etegomplexes Surveyel 27.2 34 482 73 73.0 127 1292 41 1446 7.7 1788 6.9 178.6 10.3 248.0 4.0 2450 -
Males/Complex 134 25 193 20 200 18 125 05 172 10 153 26 120 16 100 03 109 -
Males/Active Complex 234 18 266 23 253 24 156 06 238 18 224 36 189 17 193 12 191 -
AnnualProportion 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 0.18 0.00 -0.08 -
Male Attendance
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Table 3.Baker BLM Resource Areagreate sagegrouse lek complex survey effort, and tlan maximum male lek complex
attendance summarizeder 5year periods, 1996 2017,

199699 200004 200509 201014 201516 2017

Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 240 34 406 1.2 434 0.7 514 04 550 3.0 590 -
Complexes Counted 123 15 150 26 182 41 158 15 33.0 120 270 -
Proportion Complexes 0.52 0.04 0.37 0.07 041 0.08 0.31 0.03 059 0.19 0.46 -
Counted

Complexes Active 80 08 124 27 134 07 104 12 100 0.0 120 -
Males/Complex 136 1.2 152 20 125 28 69 10 43 18 41 -
Males/Active Complex 205 11 190 24 146 25 103 10 120 0.7 93 -

AnnualProportion Change 0.08 0.05 0.02 0.12 -0.16 0.05 -0.10 0.12 0.11 0.30 -0.03 -
Male Attendance
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Burns District

Even with the difficult survey conditions during 2017, survey effort for the Burns District, in
terms of the proportion of known complexes counted, was the highestglstoed since

consistent lek monitoring on thigstrict began (Table 4; Figure 6). During 2017, 323 ground
surveys were conducted at 157 leks comprising 103 complexes. This constitutes 73.0% of the
215 leks, and 72.0% of the 143 complexes, known td exisave existed in the District. Survey
effort per lek declined slightly from 2016 levels, but remaiagelquat¢Surveys/Lek: 2016 =

2.39, 2017 = 2.06). Three previously unknown leks, and one complex were discovered on the
district by ground observerduring 2017

The estimated spring sageouse population in the Burns District during 2017 was 4,193
individuals (95% CI: 3,945 4,441 individuals), al7.1% decline from 5,059 individuals during
2016. Observed male attendance at lek complexes cowniad doth 2016 and 2017 declined
15.6% from 991 to 836 observed males. The population decline between 2016 and 2017
represented an end to 3 consecutive years of population growth, and a return to 2015 population
levels (Figure 7) The 5year average pulation trend in the District remainetbgative at

-3.6%. Observed male attendance during 2017 is 47.2% below the 2003 baselinedgwel (n
678, no17= 358), at complexes counted during both 2808 2017 (Figure 7). Data collected
since tle 2011 Conservation Assessmenggests a significant reduction in average lek complex
size since 1981, with the number of males per active complex declinin@ By individuals per
year over this period (Multiple®R= 0.27, pvalue <0.01; Figure 7).

Lakeview District

Survey effort in the Lakeview District during 2017 was the second highest accomplished since
1980, in terms of number of survegenducted (Table 5; Figure 8), additionally the majority of

the decline in survey effort between 2016 and 2@kvhe attributed to additional aerial surveys
conducted by Hart Mountain National Antelope Refuge during 2016. During 2017, 410 ground
surveys, and 2 aerial surveys were conducted at 152 leks comprising 100 complexes. This
constitutes 52.2% of the 29kke and 51.5% of the 194 complexes known to exist or have

existed in the District. Survey effort per lek declined between 2016 and 2017, but remained high
(Surveys per Lek: 2016 = 2.91, 2017 = 2.71). Two previously unknown leks, and 1 complex
were discoered during 2017 in the District.

The estimated spring sageouse population in the Lakeview District was 5,921 individuals
(95% CI: 5,397 6,444 individuals), al12.8% decline from 6,786 individuals in 2016. During
2016, observed male attendance atgenxes also counted during 2016 decling0.1% from

1,178 to 1,059 observed males. As was observed at the statewide level, 2017 represented a
decline after 3 consecutive years of population growth, hovike@stimated population ithe
District remairs above 2015 levelgnd for the first time since 2006 the/&ar average

population trend was positive at 0.2%. Observed male attendance remains 38.1% below the
2003 baseline level §mw3= 1,355, no17= 839), at complexes counted during both 2003 and 2017
(Figure 9). Dad collected since th2011 Conservation Assessmenggests that average
complex size has remained stable in the Lakeview District since(b80ple R* < 0.01, p

value = 0.68; Figure 9).
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Table 4. Burns BLM District greater saggrouse lek complex suey effort, and trend in maximum male lek complex attendance

summarized over-§ear periods, 1981 2017.

198184

198589

199094

199599 200004 200509 201014 201516 2017

Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 308 14 544 67 758 12 830 19 950 3.6 1196 4.0 1318 1.4 1420 0.0 1430 -
Complexes Counted 150 08 216 43 188 09 252 41 300 33 400 73 480 40 930 8.0 1030 -
Proportion Complexes

Counted 0.49 0.05 041 0.07 0.25 0.02 030 0.05 0.31 003 0.33 0.05 0.36 003 065 0.06 072 -
Complexes Active 115 13 144 04 168 06 200 18 244 25 292 39 314 17 565 15 620 -
Males/Complex 227 17 269 54 328 22 130 15 192 19 195 55 130 21 124 22 105 -
Males/Active Complex 302 26 367 56 369 35 154 09 231 14 249 59 192 23 201 25 175 -
AnnualProportion Change

Male Attendance -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 0.20 0.04 -0.16 -
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Figure 6.Burns BLM District greater saggrouse survey effort statistics, 1982017. Ai Number of leks, and complexes known
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surveys conducted, byear. Ci Proportion of known leks and complex surveyed, by year. ADerage number of surveys
conducted at each surveyed lek, by year.
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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, 19802017

198084 198589 199094 199599 200004 200509 201014 201516 2017
Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 740 09 886 56 1148 1.0 1278 0.2 159.8 8.7 1820 0.8 188.6 1.1 1925 05 1940 -
Complexes Counted 238 81 206 37 220 17 288 22 812 101 800 44 798 6.5 1190 11.0 1000 -
Proportion Complexes 0.33 0.12 0.23 0.03 0.19 0.02 0.23 0.02 050 0.04 0.44 0.02 042 003 0.62 0.06 052 -
gg%n;g(es Active 106 15 140 16 166 22 238 22 530 6.2 482 23 488 32 605 65 560 -
Males/Complex 147 35 238 36 228 20 165 13 203 13 199 35 145 20 116 04 129 -
Males/Active Complex 227 25 332 39 310 23 200 18 313 30 333 66 233 26 229 05 231 -

AnnualProportion Change 0.16 0.17 0.04 0.08 -0.10 0.11 -0.02 0.12 0.17 0.04 -0.12 0.09 -0.02 0.11 0.20 0.02 -0.10
Male Attendance
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Figure 8.Lakeview BLM District greater saggrouse survey effort statistics, 198@017. Ai 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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Figure 9. Greater saggouse population trend in th@keview BLM District , 19801 2017 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
percentagef 2017 male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes
counted in both yedr and2017.
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Prineville District

In terms of total number of leks counted and total number of surveys conducted, suniey effor
the Prineville District during 2017 was the second greatest accomplished, and exceeded survey
effort expended during016 (Table 6; Figur&0). During 2017, 237 ground surveys were
conducted at 83 leks comprising 38 complexes. This constitutes 6618%124 leks, and

61.3% of the 62 complexes, known to exist or have existed in the District. Survey effort per lek
was similar to 2016 levels, with each lek receiving on average 2.86 surveys during the
monitoring season. No previously unknown leksendecated in the District during 2017,

however one lek sitehich was never confirmed and likely spuriowss removed from the
databaséor the District this year.

The estimated spring sageouse population in the Prineville District was 1,642 individual
(95% CI: 1,540 1,744 individuals), a3.9% decline from 1,709 individuals in 2016. During
2017, observed male attendance at complexes also counted during 2016 de€lefdom 440
to 427 observed males. Population trends in the Prineville Distriet keen relatively stable
since 2012as the 5/ear average population trend indicates at approximately 0.@8%erved
male attendance remaii3.9%below the 2003 baseline leveb{m= 488, no17= 420), at
complexes observed during both 2003 a@#i2(Figure 11). Dateollected since th2011
Conservation Assessmesuggest a small, nesignificant reduction in average lek complex size
since 1980, with average males per lek complex declinin@.0% males per year over this
period(Multiple R? = 0.05, pvalue = 0.22; Figure 11). Howevérappears that this relationship
is primarily driven by 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 Distrig¢excluding the Baker Resource Area) during 2017 represented
the third greatest survey effort achieved inEhgtrict (Table 7; Figure 12)During 2017, 428
ground surveys, and 49 aerial surveys were conducted at 238 leks comprising 161 complexes.
This @nstitutes 53.2% of the 447, and 50.5% of the 319 complexes, known to exist or have
existed in the District. Survey effort per lek vaaequatewith each lek receiving on average

2.00 surveys during the monitoring season. Seventeen previously unkksywarne 9

complexes were discovered during 2017.

The estimated spring sageouse population in the Vale District was 8,272 individuals (95% ClI,
7,709i1 8,836 individuals), a 1.1% increase from 8,186 individuals in 2016. During 2017
observed male attendaamat complexes also counted during 2016 decredse¥% from 1,544 to
1,475 individuals. The disparity between population estimate trend, and observed male trend can
likely be attributed to the discovery of 9 previously unknown complexgeiDistrict. Due to

the likelihood that the newly discovered leks were present on the landscape during 2016, it is
probablethat the 2016 population estimate was biased low in comparison to the 2017 estimate.
Five-year average population trend in the District w28®&between 2012 and 2017. However
observed male attendance remains 42.2% below the 2003 baselifeisyel500, rpo17=

289, at complexes counted during both 2003 and 2017 (Figure 13). Data collected since the
2011 conservation assessmemggestsmall but significant growth in average complex size
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since 1993, with average males per active lek complex increasih@®ynales per year during
that period (Multiple R= 0.24, pvalue < 0.01; Figure 13).
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Table 6.Prineville BLM District greater saggrouse lek complex ground survey effort, and trend in maximum male lek complex
attendance summarized ovey&ar periods, 1980 2017.

198084 198589 199094 199599 200004 200509 201014 201516 2017
Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 16,6 04 256 33 364 07 422 02 552 08 566 02 588 08 620 00 620 -
Complexes Counted 11.0 20 174 51 258 24 384 09 522 10 480 38 396 14 360 10 380 -
Proportion Complexes 067 0.13 0.63 0.12 071 005 091 0.02 095 0.01 0.85 0.07 067 002 058 0.02 061 -
gg%n;g(es Active 68 14 152 49 214 17 328 09 372 07 312 25 300 09 260 20 310 -
Males/Complex 102 17 133 08 133 08 125 02 106 03 100 11 114 05 117 0.2 124 -
Males/Active Complex 167 25 158 0.7 159 07 147 04 148 05 153 18 150 04 162 05 152 -

AnnualProportion 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 0.02 -0.03 -
Male Attendance
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Figure 10.Prineville BLM District greater saggrouse survey effort statistics, 198@017. Ai Number of leks, and complexes
known to exist or have existed, and number of leks and complexes actually surveyed, byiy&atal Bumber of gound
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 11. Greater saggouse population trend in tigineville BLM Distri ct, 19801 2017. 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 20lmale attendance; annual rate of change in male lek complex aitenddculated only for lek complexes
counted in both yedr and 20%.
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Table 7.Vale BLM District (Excluding the Baker Resource Area) greater gsagese lek complex ground survey effort, and trend in
maximum male lek complex attendance summarized cyeab periods, 1998 2017.

199394 199599 200004 200509 201014 201516 2017

Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Known Complexes 110.5 18.5 204.8 15.4 248.6 0.2 281.0 3.2 2936 2.1 309.0 1.0 319.0 -
Complexes Counted 375 185 588 7.7 202 14 788 8.9 107.6 209 1995 55 161.0 -
Proportion Complexes 0.32 0.11 0.30 0.05 0.08 0.01 0.28 0.03 0.36 0.07 0.65 0.02 0.50 -
Counted

Complexes Active 35.0 16.0 458 45 176 0.7 56.8 50 580 88 950 3.0 84.0 -
Males/Complex 184 6.7 106 07 226 25 137 21 114 21 86 01 10.6 -
Males/Active Complex 190 6.1 134 07 256 24 184 22 19.7 27 182 12 204 -

Annual Proportion Change  -0.54 0.20 -0.06 0.07 0.11 0.07 -0.04 0.13 -0.01 0.11 0.22 0.05 -0.04 -
Male Attendance
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Figure 12Vale BLM District (excluding the Baker Resource Area) greater-gagase surveeffort statistics, 1998 2017 A1
Number of leks, and complexes known to exist or have existed, and number of leks and complexes actually suyeayed, by
B 1 Total number of ground and aerial surveys conducted, by yeaRr@portion of known leks and complex surveyed, by
year. Di Average number of surveys conducted at each surveyed lek, by year.
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Figure 13. Greater saggouse population trerid theVale BLM District (excluding the Baker Resource Area), 1993017. A-
Change in average greater sggeuse lek complex size (males per active lek) ABnual rate of change in male lek complex
attendance reported as percentage of 2017 malgdatice; annual rate of change in male lek complex attendance calculated
only for lek complexes counted in both y&aand 2017.
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Summary and Conclusions

The sagegrouse population in Oregon experienced a slight decline in 2017 following 3
consecutive gars of population growth, decreasing-By’% from 2016, to an estimated 20,510
individuals. Declines occurred in the Burns, Lakeview, and Prineville BLM Districts, ranging
from -3.9 t0-17.1%. Populations remained near 2016 levels in the Baker Regoaesas well

as in the remainder of théale District, with each area exhibiting an approximately 1.0%

increase in estimated population size. Population trends at the statewide level are primarily
driven by the Burns, Lakeview, and Vale Districts, whiontain approximately 90% of the
statewide population. However further variation in population trend exists within the state at the
scale of individual PACs (Appendix ).

Sagegrouse populations exhibit density dependent fluctuations over time (Gadbrz@11),
and while the population in Oregon is currergtyevels similar to those observed in 2015till
remains below the 2003 statewide baseline populatiapmfoximately29,000 individuals.
Continued monitoring of the population in Oregorl e necessary to determine whether the
population is exhibiting normalyclical behavior, or if carrying capacity in Oregon has been
reduced (Garton et al. 2011). Continued conservation efforts to improve and restegeosage
habitat will positivelyaffect sagegrouse populations over the loteym, allowing larger
population peaks, and ameliorating troughs in the population cycle.

Estimating saggrouse populations from lek counts is a complicated process, containing
multiple assumptions (Beck anddm 1980, Walsh et al. 2004). Standardized count procedures,
in place in Oregon since 1996, have improved the reliability of-gemese population estimates,
however multiplepotential sources of uncertainty remain. These include assumptiordimggar

the lek attendance rate of male sageuse, knowledge of the distribution of leks in an area, bias
in the selection of leks to be monitored in a given year, and uncertainty regaelnage of new

lek formation Due to these sources of uncertaityestimates 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). New methods for
estimating saggrouse ppulation are currently being developed by researchers at University of
Montana in partnership with Western Association of Fish and Wildlife Age(\giagWA)
(McCaffery et al. 2016). These methods will standardize population estimation procedures
acrosshe range of the species, as well as potentially improve the accuracy of population
estimates in Oregon. In order to meet the assumptions of this new methodalogy effort

has been substantially increased in the siagovingthe reliability oftrend estimates, hile

the updateghopulationestimation procedures are scaled up to a ravige level. Oregon stands
poised to implement these new methods as they become avaiiaiiger to further refine our
understanding of saggrouse population dynaos in the state.
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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 poputatin,saadgm®uped this area irt0 iSageGrouse Core Areas

during the 2011 2012 periodODFW 2011;Figure Al1.1) Since the initial delineation of these

core areas, they have been incorporated into multiple assessments and regulatory documents,
includingt he 2015 UM®arWwSa nmitNeodd0 deci si on (USFWS 2015)
SageGrouse Approved Resource Management Plan Amendment (ARMPA; BLM 2015), and the
Oregon Sagé&rouse Action Plan (SageCon 2015). The term Priority Area of Conservation

(PAC)ca responds directly with ODFWb6s core areas,
Area (PHMA) describes the portions of each core area under BLM administration. Annual PAC
scale population assessments are integral to the adaptive management apdmeadhrotite

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

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

the PAC has become the-fieto scale of irdrest for much of #nlandscapscale saggrouse
habitatassessment and conservatomrently ongoings part oSagegrouse management plan
implementation. As such, it is appropriate to report-gagase survey effort, and population

trend information at the PAC scalBresented below is information at the scale of individual

PACs regarding survey effort during the 198R017 period, as well as population trend

information reported in terms of males per active lek, and proportional change in male lek
attendance followig the methodology used in the main body of this docuifieitle A1.1i

Table A1.2 Figures A1.2 A1.43). The information presented below was derived from the

same base data used to make ARMPA éanalyzedgger 0 d
using dfferent methods thathose used to make ARMPA trigger decisiods such no effort is

made to prgoroject BLM trigger deisions and all information presented below should be used

for informational purposes only

As described in the main body of thigpogt, change in lek size over time is depicted using the
average number of males counted per active lek in a given FAG.metric may be misleading

for some of the PACs presented belolw manyPACs few leks were counteich the early

portion of theperiods analyzednd often the leks that were counted were large. As knowledge
of lek distributionwithin PACs andacross the statbas increased, many relatively small leks
have been identified and surveys of those leks have increasszent years. The recent routine
counting of these smaller leks has likely led to bias in the males/active lek metric, reducing the
average size of counted leks, and thus potentially indicating aniattifecline in lek size in
someareas.
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Table All. Survey effort statistics for the 20 Oregon greater gpgase PASs, and leks outside of PACs, 2017.

Previously Unknown

K‘I;]%t\;a\llln chg\il/ln Counts Conducted Surveyed Sites % Sites Surveyed Surveys/ Sites Located
PAC Leks Complexes Total Ground Aerial Leks Complexes Leks Complexes Lek Leks  Complexes
Bake 65 45 125 125 0 41 24 63.1 53.3 3.05 - -
Beatys 154 87 181 179 2 69 42 44.8 48.3 2.62 1 1
Brothers/N. Wagontire 42 18 99 0 0 32 12 76.2 66.7 3.09 - -
Bully Creek 42 27 47 35 12 22 11 52.4 40.7 2.14 6 -
Burns 3 2 6 6 0 3 2 100.0 100.0 2.00 - -
Cow Lakes 55 36 100 99 1 43 28 78.2 77.8 2.33 - -
Cow Valley 56 44 65 31 34 31 24 55.4 54.5 2.10 10 8
Crowley 50 33 57 57 0 27 17 54.0 51.5 2.10 - -
Drewsey 43 20 75 75 0 32 16 74.4 80.0 2.34 1 1
Dry Valley/Jack Mountain 26 18 54 54 0 21 13 80.8 72.2 2.57 - -
Folly Farm/Saddle Butte 20 15 29 29 0 14 9 70.0 60.0 2.07 - -
Louse Canyon 60 49 46 46 0 34 27 56.7 55.1 1.35 - -
Paulina/12Mile/Misery Flat 60 32 125 125 0 47 23 78.3 71.9 2.66 - -
Picture Rock 7 4 21 21 0 7 4 100.0 1000 3.00 - -
Pueblos/S. Steens 30 19 50 50 0 20 11 66.7 57.9 2.50 - -
Soldier Creek a7 32 54 54 0 25 17 53.2 53.1 2.16 1 1
Steens 15 10 25 25 0 13 9 86.7 90.0 1.92 - -
Trout Creeks 97 52 101 101 0 48 25 495 48.1 2.10 1 -
Tucker Hills 5 4 11 11 0 4 3 80.0 75.0 2.75 - -
Warner 56 42 93 93 0 32 22 57.1 52.4 291 - -
Non-PAC 229 188 214 210 4 109 90 47.6 47.9 1.96 3 1
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Table Al1.2 Population trend data for the 20 Oregon greater-gaggse PACs, and leks outside of PACs, 2017.

% Change 2012 to 2017 % Change
f)ngr:’/nigr?ﬂfelziz Attgﬂneglgnce Anrﬁjvjrg%gnge ?giar\r;egnl\ﬁglfss Attzﬂnﬂgnce Lek Size Annual Change
2016 to in Male Lek 2003 to Analysis in Lek Size
PAC 2016 2017 2017 Attendance 2003 2017 2017 Period (Males/Year}
Baker 96 102 6.3 -1.7 236 59 -75.0 1996- 2017 -0.69*
Beatys 624 626 0.3 1.8 665 507 -23.8 1980- 2017 0.11
Brothers/N. Wagontire 104 86 -17.3 -12.1 79 74 6.3 1980- 2017 -0.03
Bully Creek 188 234 24.5 1.4 124 72 -41.9 1996- 2017 -1.64*
Burns 15 13 -13.3 -22.6 NA NA NA 2013- 2017 -2
Cow Lakes 231 213 -7.8 8.7 202 98 -51.5 1993- 2017 -0.07
Cow Valley 88 77 -10.5 -1.0 61 47 -23.0 1997- 2017 0.34
Crowley 197 205 4.1 -1.0 26 21 -19.2 1994- 2017 0.13
Drewsey 211 216 24 121 82 76 -7.3 1997- 2017 0.24*
Dry Valley/Jack Mountain 68 65 4.4 -18.0 214 64 -70.1 1981- 2017 -0.57*
Folly Farm/Saddle Butte 146 131 -10.3 9.0 12 5 -58.3 2005- 2017 -0.13
Louse Canyon 220 184 -16.4 24.6 NA NA NA 2012- 2017 2.43
Paulina/12Mile/Misery Flat 357 362 1.4 10.1 405 367 9.4 1988- 2017 0.02
Picture Rock 11 7 -36.4 -28.0 39 7 -82.1 1981- 2017 -0.19*
Pueblos/S. Steens 230 156 -32.2 7.9 185 117 -36.8 1996- 2017 -0.07
Soldier Creek 283 264 -6.7 13.2 87 51 -41.4 1993- 2017 0.17
Steers 191 166 -13.1 35 181 89 -50.8 1981- 2017 -1.64*
Trout Creeks 231 170 -26.4 154 NA NA NA 2012- 2017 0.68
Tucker Hills 82 63 -26.8 6.2 49 44 -10.2 1996- 2017 0.14
Warner 258 187 -27.5 -1.7 415 193 -53.5 1993- 2017 -0.05
Non-PAC 437 383 -12.4 2.5 195 74 -62.1 1980- 2017 -0.12*
@Asterisk indicates significant change in lek size over the analyzed period at alpha value = 0.05.
33|Oregon Greater Sagédrouse Population Monitoring2017 Annual Report



Baker PAC

The Baker PAC is situated in eastern Baker County, with the north end of the PAC extending
into southern Union Caouy, and 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 Al1.1) Surveyswere first recordetbr leks withinthe PACin 1941, and lek

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

i n W. M. Batterson and W. B. Mor seds fnOregon
Game Commission. Following the work conducted by Batterson and Magegreuse leks

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

Beatys PAC

The Beatys PAGs situated in southeastern Lake County, and southwestern Harney Gouhty

is almost entirely contained within the Lakeview BLM Distrieigure A1.1). One hundred

fifty -four leks, comprising 87 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 Crook County, and is almost entirely contained within
the Prineville BLM District (Figure Al.1)Forty-two 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 reorded, 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 entireljneonta
within the Vale BLM District (Figure A1.1). Fortiwo leks, comprising 27 complexes 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 atrafisignt 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 information is presented for the Bully Creek PAC
from 19941 2017 (Figure A1.9), however cautishould 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® 2017. Ai Number of leks, and complexes knowretast 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 surveyed, by year. ADerage number of surveys conducted at
each surveyed lek, by year
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FigureA1.8. Bully Creek PAC greater saggrouse survey effort statistick9801 2017. Ai Number of leks, and complexes known to
exist or have existed, and number of leks and complexes actually surveyed, by y@ataBiumbeof ground and aerial
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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Burns PAC

The Burns PAC is situated in northern Harney County, and is entirely contained within the Burns
BLM District (Figure A1.1). Only three leks, comprising two complexes are krtovexist 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 grouped with larger polygons and considered a
single core area. However the Burns PAC was not in mioxio 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 not consistently occur in the PAC until 2013 (Figure A1.10).

Cow Lakes PAC

The Cow Lakes PAGsisituated ireastern Malheur Countgnd isentirely contained within the

Vale BLM District (Figure Al.1). Fiftyfive leks, comprising 36 complexes are known to exist

or have existed in the PAC (Table A1.Burveys were first recorded for leks withiretPAC in

1947, however surveys did not consistently occur at a significant portion of leks within the PAC
until 1993 (Figure A1.12).

Cow Valley PAC

The Cow Valley PAC is situated in northern Malheur County, and southern Baker County, and is
split betwea the Baker BLM Resource area and 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 hve been
conducted at leks within the PAC annually since 1997, although a significant portion of leks
within the PAC were only consistently surveyed beginning in 2015 (Figure A1.14). The

majority of the PAC is in private holding, and thus lek survey tffiorthe PAC have often been
limited by land access issues. Population trend information is presented for the Cow Valley PAC
from 19971 2017 (Figure Al1.15), however caution should be employed when interpreting this
information due to the low proportiaf leks consistently surveyed prior 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 ithe PAC (Table Al1.1). Surveys were 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 beginn2@pik
(Figure Al.16)Population trend information is presented for the Crowley PAC from 1994
2017 (Figure A1.17), 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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FigureA1.10. Burns PAC greater saggrouse survey effort statistick9801 2017. Ai Number of leks, and complexes known to exist
or have existed, and number of leks and complexes actually surveyed, by yegotaBnumber of ground and aerglrveys
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.11 Greater saggrouse population trend in tiBarns PAC, 2013i 2017. A- Chang in average greater sageuse lek
complex size (males per active lek)- Bnnual rate of change in male lek complex attendance reported as percentage of 2017
male attendance; annual rate of change in male lek complex attendance calculated ontpfopllekes counted in both year
and 2017.
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FigureAl1.12 Cow Lakes PACgreater saggrouse survey effort statistics,8® 2017. Ai Number of leks, and complexes known to
exist or have existed, and number of leks and complexes actually surveyedybi Total number of ground and aerial
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 A113. Greater saggrouse population trel in theCow LakesPAC, 19931 2017. A- Change in average greater sageuse lek
complex size (males per active lek): Bnnual rate of change in male lek complex attendance reported as percentage of 2017

male attendance; annual rate of change ireedd complex attendance calculated only for lek complexes counted in both year
and 2017.
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FigureAl.14. Cow Valley PAC greater saggrouse survey effort statistics,8®i 2017. Ai Number of leks, and complexes known to
exist or have existed, andmber of leks and complexes actually surveyed, by yearT@&al number 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 surveyed lek, by year.
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FigureAl.15 Greater saggrouse population trend in tidow Valley PAC, 19971 2017. A- Change in average greater sageuse lek
complex size (males per active lek): Bnnual rate of change in male lek complex attendance reported as percentaté of 2
male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted in both year
and 2017.

49|0regon Greater Sagérouse Population Monitoring2017 Annual Report



501 A 160{ B
497 140
401 Fiiaa
35- S 120
=)
0 & 100
c 25 O ]
20 2. 80
151 S
601
101 A
54\ / ‘G 40/
N A o
5 o o © i) O o = 20
N ) ) A NY N
S S T O A
vear % o ) Q o Q 0 A
Ly LN
Known Leks = Known Complexes Counted Leks Counted Complexes ’\@ ’\@ }\® "L@ "L@ "]S) "1,0 (}9
Year
101, C 4501 D
0.9 ¢ 4251
e 98400
gU.B’ U3_75_
L7 23.50-
c C 3.251
[?}0.6- 3 3.00;
051 2751
= o 2.501
0 m -
£ 044 2251
Gpal 2.004
8—0 3 % 1.751
& 02 0 1501
0.1 @ 1.251
- (@)]
21.001
0.0 50_75_
& N o $ % Ny o & 7050
NS ) N N N N2 N <€ i
A R S 0
Year ) . , . ‘ . . —
o o o Q S A
o & o & & NS N X
Leks Complexes \Cb ’\Q ,\Q f'ls) qlq ‘”[S) QS) (]9
Year

Figure A116. Crowley PAC greater saggrouse survey effort statistics,8®i 2017. Ai Number of leks, andomplexes known to
exist or have existed, and number of leks and complexes actually surveyed, by y8ataBrumber of ground and aerial
surveys conducted, by year.T ®roportion of known leks and complex surveyed, by year. ADerage number of sueys
conducted at each surveyed lek, by year.
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Figure A117. Greater saggrouse population trend in ti&rowley PAC, 19941 2017. A- Change in average greater sageuse lek
complex size (males per active lek): Bnnual rate of change in male leraplex attendance reported as percentage of 2017
male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted in both year
and 2017.
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Drewsey PAC

The Drewsey PAC is situated in northwestern Harney §ownth a small section extending

into northeastern Malheur County, similarly the PAC is primarily contained within the Burns
BLM District, although a small section does extend into the Vale BLM District (Figure A1.1).
Forty-three leks, comprising 20 cqiexes are known to exist or have existed in the PAC (Table
Al.1). Surveys were first recorded for leks within the PAC in 1958, and leks have been
surveyed annually in the PAC since 1981 (Figure A1.18). Population trend information is
presented for the lwsey PAC from 1997, when more than two complexes began to be
surveyed annually, to 20XFigure A1.19), however a significant portion of leks within the PAC
were only consistently surveyed beginning in 2009, thus caution should be employed when
interpretng 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 PAC) is situated
in central Harney County, and is split between the Burns and LakeviéiiBstricts (Figure

Al.1). Twentysix leks, comprising 18 complexes are known to exist or have existed in the PAC
(Table A1.1). Surveys were first recorded for leks within the PAC in 1970, and a significant
portion of known leks within the PAC have bemnveyed annually since 1981 (Figure A1.20),
although knowledge of lek distribution in the PAC increased substantially following aerial lek
searches conducted in 200Bhe Dry Valley PAC was heavily impacted by the Miller

Homestead Fire in 2012; many bgthistorically surveyed leks within the PAC burned over
during that fire, likely contributing to the serious population decline observed in the PAC over
time (Figure A1.21). Aerial lek searches will be conducted in the PAC in 2018, to determine
whether he observed population decline is due to actual changes in the population within the
PAC, shifts in lek distribution attributable to the firer a combination of the two factors

Folly Farm/Saddle Butte PAC

The Folly Farm/Saddle Butte PAGften simply referred to as the Folly Farm PAC) is situated

in central Harney and Malheur Counties, and is similarly split between the Burns and Vale BLM
Districts (Figure A1.1). Twenty leks, comprising 15 complexes are known to exist or have
existed inthe PAC (Table Al1.1). Surveys were first recorded for leks within the PAC in 1982,
however until 2005 surveys were only consistently conducted at a single lek site (Figure Al1.22).
Survey effort in the PAC increased substantially in 2014, thus cautaidshe employed when
interpreting population trend data for the PAC during the 208313 period (Figure A1.23).
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Figure A118. Drewsey PACgreater saggrouse survey effort statistics,8®i 2017. Ai Number of leks, and complexes known to
existor have existed, and number of leks and complexes actually surveyed, by yeaotaBnumber of ground and aerial
surveys conducted, by year.i®roportion of known leks and complex surveyed, by year. Aberage number of surveys
conducted at eaclusseyed lek, by year.
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Figure A119. Greater saggrouse population trend in tiilrewsey PAG 19971 2017. A- Change in average greater sageuse lek
complex size (males per active lek)- Bnnual rate of change in male lek complex attendance repastpercentage of 2017
male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted in both year
and 2017.
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Figure A120. Dry Valley/Jack Mountain PAC greater saggrouse survey effort statistick9807 2017. Ai Number of leks, and
complexes known to exist or have existed, and number of leks and complexes actually surveyed, by Vetal lBmber of
ground and aerial surveys conducted, by year.P@portion of known leks and complex surveyby year. O’ Average
number of surveys conducted at each surveyed lek, by year.
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Figure A121. Greater saggrouse population trend in tiry Valley/Jack Mountain PAC, 1981i 2017. A- Change in average greater
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Figure A122. Folly Farm/Saddle Butte PACgreater saggrouse survey effort statistick9801 2017. Ai Number of leks, and
complexes known to exist or have existed, and number of leks and complexes actually surveyed, by Vetal lBmber of
ground and aeriaurveys conducted, by year.i ®roportion of known leks and complex surveyed, by year. ADerage
number of surveys conducted at each surveyed lek, by year.
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Figure A123. Greater saggrouse population trend in tl®lly Farm/Saddle Butte PAC, 20051 2017. 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 of 2017 male attendance; annual rate of change in male lek complex attend#ateel callyufor lek complexes
counted in both yedr and 2017
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Louse Canyon PAC

The Louse Canyon PAC is situated in southeastern Malheur County, and completely contained
within the Vale BLM District (Figure A1.1). Sixty leks, comprising 49 complexes raogvk 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 Al.24).

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 entirely within the Prineville BLM District (Figure A1.1). Sixty legsmprising 32
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 consistently at a
significant portion of leks within the PAC until 1988igure A1.26).

Picture Rock PAC

The Picture Rock PAC is situated in central Lake County, and completely contained within the
Lakeview BLM District (Figure Al.1). Seven leks, comprising 4 complexes are known to exist
or have existed in the PAC (Table Al1.Surveys were first recorded for leks within the PAC in
1958, however annual surveys were not conducted consistently until 1981 (Figure A1.28).

Pueblo/S. Steens PAC

The Pueblo/S. Steens PAC (often referred to simply as the Pueblo PAC) is situatedamsout
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). Surveys were first recorded at leks within the PAC in 1959%e8sihave been

conducted annually within the PAC since 1996, however a significant portion of leks within the
PAC were not surveyed consistently until 2015 (Figure A1.30). Population trend data is
presented for the Pueblo PAC from 1998017 (Figure A1.B8), 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 situated in southeastern Malheur County, and is completely contained
within the Vale BLM District (Figure Al.1). Forseven 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 PAC in 1972and annual surveys have been conducted at lekwht@iPAC since

1991 (Figure A1.32). A significant proportion of known leks within the PAC were first surveyed
in 1993, however from 19962005 only two complexes were consistently surveyed. Population
trend data is presented for the Soldier Creek PA® 1993 2017 (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 A124. Louse CanyonPAC greater saggrouse survey effort statistics, 198@017. Ai 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.i®roportion of known leks and complex surveyedyésr. Di Average number of surveys
conducted at each surveyed lek, by year.

60|Oregon Greater Sagédrouse Population Monitoring2017 Annual Report



244 A 180
224
1601
204

140

—
o]
[==]

100+

A
g

Males/Active Lek
8

% of 2017 Male Attendance

[=2]
o

401

204

751

& 2 > & o Q & > > o ©
> ® e S > ® > P P > » P
Year Year

Figure A125. Greater saggrouse population trend in th®use Canyon PAC 2012i 2017. A- Change in average greater s@geuse
lek complex size (males per active lek): Bnnual rate of change in male lek complex attendance reported as percentage of 2017
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Figure A126. Paulina/12Mile/Misery Flat PAC greater saggrouse survey effort statistics, 198@017. Ai Number of leks, and
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number of surveys conducted at each surveyed lek, by year.
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Figure A128. Picture Rock PAC greater saggrouse survey effort statistics, 198@017. Ai Number of leks, and complexes known
to exist or have existed, and number of leks and complexes actwakysd, by year. B Total number of ground and aerial
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 A129. Greater saggrouse ppulation trend in th@icture Rock PAC, 1981i 2017. A- Change in average greater sa@geuse
lek complex size (males per active lek): Bnnual rate of change in male lek complex attendance reported as percentage of 2017
male attendance; annual rafecbange in male lek complex attendance calculated only for lek complexes counted in bgth year
and 2017.
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Figure A130. Pueblos/S. Steens PAQGreater saggrouse survey effort statistics, 198@017. Ai Number of leks, and complexes
known to exisor have existed, and number of leks and complexes actually surveyed, by yedotaBnumber of ground and
aerial surveys conducted, by yeari €roportion of known leks and complex surveyed, by year.Aberage number of surveys
conducted at eaclusreyed lek, by year.
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Figure A132. Soldier Creek PACgreater saggrouse survey effort statistics,8®i 2017. Ai 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.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 A1.3. Greater saggrouse population trend in tisoldier Creek PAC, 1993i 2017. A- Change in average greater s@geuse
lek complex size (males per active)eR - Annual rate of change in male lek complex attendance reported as percentage of 2017
male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted in both year
and 2017.
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Steens PAC

The Steens PAG situated in central Harney County, and is entirely contained within the Burns
BLM District (Figure Al.1). Fifteen leks, comprising 10 complexes are known to exist or have
existed within the PAC (Table Al1.1). Surveys were first recorded for lekawiithiPAC in

1947, and annual lek surveys have been conducted in the PAC since 1981, however until 2005
only two complexes were consistently surveyed in the PAC (Figure A1.34). As such caution
should be employed when interpreting population trend ddteeiRAC prior to 2006 (Figure
A1.35).

Trout Creeks PAC

The Trout Creeks PAC is situated in southeastern Harney County, and southwestern Malheur
County, and is split between the Burns and Vale BLM Districts (Figure A1.1). Nseggn

leks, comprising 52amplexes are known to exist or have existed in the PAC (Table Al.1).
Surveys were first recorded for leks within the PAC in 1970, however annual lek surveys were
not conducted consistently within the PAC until 2012 (Figure A1.36).

Tucker Hill PAC

The Tucler Hill PAC is situated in southern Lake County, and is entirely contained within the
Lakeview BLM District (Figure Al.1).Five leks, comprising four complexes are known to exist
or have existed in the PAC (Table Al1.1). Surveys were first recordedk$owlehin the PAC in
1977, and annual surveys have been conducted in the PAC consistently since 1996 (Figure
A1.38).

Warners PAC

The Warners PAC is situated in eastern Lake County, and is entirely contained within the
Lakeview BLM District (Figure Al.1).Fifty-six leks, comprising 42 complexes are known to
exist or have existed in the PAC (Table Al.1). Surveys were first recorded for leks within the
PAC in 1975, and annual surveys have been conducted in the PAC consistently since 1993
(Figure A1.40). Theaumber of leks known to exist within the PAC increased substantially
following aerial lek searches conducte®b0D2.

Leks Outside of PACs

Leks occur outside of PACs throughout the range of-gagese in Oregon (Figure A1.1). Two
hundred twentynine leks, comprising 188 complexes occur outside of mapped PACs in the state
(Table A1.1). Surveys were first recorded for leks outside of mapped PACs in 1947, and surveys
have been conducted annually from 194017, survey effort and knowledge of sageuse
distribution in habitat not mapped as a PAC increased substantially following 1980 (Figure
Al.42).
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Figure A134. SteensPAC greater saggrouse survey effort statistics, 198@017. A1 Number of leks, and complexes known to exist
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Figure A1.3. Greater saggrouse population trend in tis#eens PAC 1981i 2017. A- Change in average greater sageuse lek
complex size (males per active lek)- Bnnual rate of change in male lek complex attendance reported as percer2@tjé of
male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted in both year
and 2017.
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Figure A136. Trout Creeks PAC greater saggrouse survey effort statistics, 198@017. Ai Number of leksand 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.i ®roportion of known leks and complex surveyed, by year. ADerage numbeof surveys
conducted at each surveyed lek, by year.
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Figure A1.3. Greater saggrouse population trend in tAeout Creeks PAC, 20127 2017. A- Change in average greater s@geuse
lek complex size (males per active lek): Bnnual rate of change male lek complex attendance reported as percentage of 2017
male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted in both year
and 2017.
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Figure A138. Tucker Hill PAC greater saggrouse surey effort statistics, 19802017. Ai 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.T ®roportion of knowndks and complex surveyed, by yearl Bverage number of surveys
conducted at each surveyed lek, by year.
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Figure A139. Greater saggrouse population trend in tieicker Hill PAC, 19961 2017. A- Change in average greater sageuse lek
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Figure A140. Warners PAC greater saggrouse survey effort statistics, 198@017. Ai 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. iCProportion of known leks and complex surveyed, by year. Aberage number of surveys
conducted at each surveyed lek, by year.
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Figure A141 Greater saggrouse population trend in tNgarners PAC, 1993i 2017. A- Change iraverage greater sageouse lek
complex size (males per active lek): Bnnual rate of change in male lek complex attendance reported as percentage of 2017
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and 2017.
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Figure A142. Outside of PACgreater saggrouse survey effort statistics, 198@017. Ai Number of leks, and complexes known to
exist or have existed, and number of leks and complexes actually surveyedr.bByd otal number of ground and aerial
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.

79|0Oregon Greater Sagédrouse Population Monitoring2017 Annual Report



21 400{ B

3751
3501
18
3251

300
15

e
r
~
o

X
1
<

_;
X}

N]

il

[{=]

Males/Active Lek
% of 2017 Male Attendanc
o]
=]
o

o
o
2 ¢

-
ok

50+

o o © o © o ) o A
£ & & F N S
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Appendix Il T 2017 ODFW AdoptA-Lek Program Report

Photo by Craig Tokuda (Why We Left) Photo by Eric Wieland (Crowley Road Washout)

2017 Volunteer Field Report
Oregon Department of Fish and Wildlife Prepared by Kelly Hazen

Southeast Oregon Sage-Grouse Adopt-A-Lek Program

2017 marks the 12"y e ar o f OD F-&videk (AALJ wolumnteer program. This
program provides an opportunity for citizen scientists in Oregon, Washington,
and Idaho to count Greater Sage-Grouse (Centrocercus urophasianus) leks in
remote Southern Malheur County. The data collected by this program helps
inform ODFWO6s annual popul ation estimate for
monitoring the health of the sage-grouse population in Oregon. This year, fifty
nine dedicated AAL volunteers braved rain, snow, and muddy washed out roads
to count male Sage-Grouse displaying on leks. We welcomed 15 new AAL
volunteers to the program this year, hailing from Prineville, Redmond, and Lake
Oswego in Oregon, as well as Vancouver Washington. These volunteers faced
challenging road and weather conditions, as this was the wettest spring on
record in Malheur County, but still maintained the high dedication and count
guality typical of the program.

The 2017 lek counting effort in Oregon continued to focus on key habitat areas
know as Priority Areas for Conservation (PACs). These PACs contain high
priority trend leks, which need to be counted 3 times between March 15 and April
30, with 7-10 days spaced between each count morning. The AAL program
volunteers were assigned to count a record total of 27 trend leks this year. In
addition, the volunteers were assigned 61 non-trend leks that need to be counted
at least once between March 15 and April 30. The 2017 AAL count data will be
used by wildlife managers to help estimate the size of Sage-Grouse breeding
populations within PACs.

81|Oregon Greater Sagédrouse Population Monitoring2017
Annual Report



This year, 76 individual sage-grouse leks were counted during 171 count

mornings, and a total of 975 grouse were tallied. Even though weather and road

conditions were extremely challenging, the volunteers documented and counted

several important lek location shifts. Through hard work and perseverance,

volunteers also pioneered and documented new observation points. Many

volunteers made a special effort to write detailed comments, observations, share

photos and make suggestions to improve the AAL program. Timely road

conditions reporting by the volunteers helped the next volunteers as they headed

into thefield. A vol unteer al so resdCeiderbompaasser byos I
monster mud puddle.

AAL count data add significantly to the statewide Sage-Grouse population
database, used by state biologists and federal land managers to manage this
sagebrush-obligate species. As in past years, the accuracy of data gathered by
the Southeast Oregon AAL volunteers has been strongly correlated the data
obtained from Oregon Department of Fish and Wildlife's staff since 2006.

Oregon Department of Fish and Wildlife will continue this volunteer program in

2018 as funding becomes available. Ne xt y e ar 0 will lgkelycgpmtiaua to

focus on counting trend leks inthe PACs. Let 6 s hope for a quiet 20
season and drier roads next springy

Thanks for your help AAL Vol unt
2017 Volunteer Statistics

T 59 volunteers counted, checked, and surveyed sk

T 76 individual leks were counted (compared to 63 in 2016, 46 in 2015, 63 in 2&id,
81in 2013).

T 17individual leks were counted 3 timeg&ompared to 16 in 2016, 12 in 2016 in
2014, and 0 in 2013).

1 171count morningswere conducted(compared to 116 in 2016, 89 in 2015, 67 in 2014,
and 93 in 2013).

T 53%of the leks counted were active (had birds displaying during the count morning)
(compared to 2% in 2016, 72% in 2015, 56% in 20444 49% in 2013).

1 36leks were not active (no males displaying) on any count morning.

1 40leks were active (at least 1 male displaying) on a count morning.
(compared to 33 in 201633 in 2015, 35 in 2014, artD in 2013)

1 975total birds were counted (compared to 1052 in 2016, 871 in 2015, 453 in 2844,
468 in 2013)

1 3leks were checked but not counte(jreat job especially considerintpe weather).
(compared to 10 in 2016, 14 in 2015, 34 in 204dd 35 in 2013)
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1 55% of the active leks counted had1D males
(compared to 42% in 2016, 48% in 2015, and 44% in 2014)

1 18% of the active leks counted had -PD males
(compared to 21% in 2016, 18% in 2015, and 38% in 2014)

1 28% of the active leks counted had 21 or more males
(compared to 36% in 2016, 33% in 2015, and 15% in 2014)

1 The largest lek ha&4 males thank you Helm Group
(compared b 60 in 2016, 41 in 2015, and 37 in 2014)

T 1 outreach presentatiorwasgiven by Kelly Hazen about the AAL progratVinter
Wings Bird Festivah Klamath Falls.An additional outreach presentation was given
by Lee Foster about the AAL program during are@on wildlife Foundation Wildlife
Talk Event in Portland hHank you volunteers for sharing your photos for this
presentation.

Funding and support for the 2017 Volunteer Program was provided by
Oregon Department of Fish and Wildlife, Oregon Wildlife Herita ge
Foundation,
and Bureau of Land Management.
't has M¥¥e®h EASWREvOTr k wi t ht hyi osuZyaegaari n

U.S. DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

| Fish & Wildlife }
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Appendix II'1' T 2017 SageGrouse Wing-Bee Report (2016 Hunting
Season Data)

OREGON!  Annual Report 1 Oregon SageGrouse Wing Analyses, 2016
Fish & Wildlife Lee Foster, Sagésrouse Conservation Coordinato

Executive Summary: Following the 2016 hunting season, 331 greater-gagese

(Centrocercus urophasianuBereafter: saggrouse)wings were received from hunters.

Production in 2016 (as measured by percent juveniles in the harvest) was 46%, Githd23

year average of 47% (192®15). The number of chicks per hen was 1.5, which was a decline
from the 2015 production value of 2.3 chicks per hen, and approximately equal to the long term
(19932015) average of 1.5 chicks per hen. Despite avgnangkiction as measured by the ratio

of chicks per hen, apparent nest success in 2016 was below average based on retention of
primary 9 of harvested females (P9 Nest Success: 2016 = 30%i, 2993 Average = 44%).
Production data collected from hunteryested wings in 2016 suggests that sgigrise

populations should remain stable in 2017. However, more than 80% efreage wings were
collected from only four of ten Wildlife Management Units which allow hunting (WMU; Beatys
Butte, Steens Mtn., Waen, and Whitehorse), and more than 30% of wings were collected from
a single WMU. The preponderance of harvest occurring in these units is not unexpected, as 61%
of permits are issued in these four units, however caution should be taken when extraghalating
results from this analysis outside of the area where the majority of data was collected.

Overview

In 2016, the saggrouse hunting season in Oregon was by permit for 9 daysg B&p), with a
daily, and season bag limit of 2 birds. Season leng200%2016 was 9 days, versus 5 days

from 19952004, and 2 days in 1993 and 1994. There have not been any changes in daily bag
and season limits from 1998016 (Braun et al. 2015; Ta.1).

Plumage characteristics (e.g. those associated with wings$@aeo assess age and gender of
multiple game bird species. By assessing plumage characteristics fromiamtsted wings,
demographic parameters (e.g. age structure, sex ratio, and nest success) can be estimated for
sagegrouse populations. Sageouse wings have been analyzed to gather information regarding
population structure and demography in Oregon since 1982. However, methods used to age and
sex wings were refined in 1993. Due to this change in methodology altdomgaverage rates

are calalated only for the 1998 2015 period. As in previous years, all hunters who were
successful in the controlled sagemuse hunt drawing were provided envelopes for the return of
sagegrouse wings to ODFW. Saggouse wings collected during the 2016 Imgptseason were
processed by personnel of Oregon Department of Fish and Wildlife, Bureau of Land
Management, and Oregon State University, at an annual Wing Bee in February 2017.

84|Oregon Greater Sagédrouse Population Monitoring2017
Annual Report



Following the 2016 hunting season, 331 hunter harvested wings were recemeDfwildlife
management units (WMUs; Tab?8.2, FigureA3.1). This represents an increase in wing
collection over the previous year (2015, 290 wings). However, wing collection remains below
the 23 year (1992015) average of 528 wings (Tal#8.3), dwe to a decline in the number of
permits issued. More than 80% of wings (n = 242) were received from only four WMUs (Beatys
Butte, Steens Mtn., Warner, and Whitehorse), and fewer than 10 wings were received from each
of the Juniper, and Silvies WMUs (Tal#&.4). No permits have been offered in the Sumpter or
Lookout Mountain WMUs (WMUs 51 and 64 respectively) since 2014 due to concerns about
decreasing population trends, and continued uncertainty about the impacts of wildfires (Kitten
Complex) that occurckin the summer of 2014 (Figukes.1). No permits were offered in that

part of the Whitehorse WMU west of Highway 95 and south of the Whitehorse Ranch Road
(WMU 68 Subunit 2; Figurd3.1). No permits have been offered in this area since the 2012
Hollowayfire, and the number of permits in the Whitehorse WMU has been reduced in
proportion to the area of the WMU closed. The closure continued, in part, to prevent hunting
from confounding ongoing research investigating the impacts of the Holloway Fireesn sag
grou in the Trout Creek Mountains.
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TableA3.1. Sagegrouse hunting season dates, lengths, and daily and season bag limits, Oregon,

19932016.
Year Season Date No.Days Daily Bag Season Limit
1993 1819 Sep 2 2 2
1994  17-18 Sep 2 2 2
1995 9-13 Sep 5 2 2
1996 7-11 Sep 5 2 2
1997 6-10 Sep 5 2 2
1998  12-16 Sep 5 2 2
1999  11-15 Sep 5 2 2
2000 9-13 Sep 5 2 2
2001 8-12 Sep 5 2 2
2002 7-11 Sep 5 2 2
2003 6-10 Sep 5 2 2
2004  11-15 Sep 5 2 2
2005 10-18 Sep 9 2 2
2006 9-17 Sep 9 2 2
2007 8-16 Sep 9 2 2
2008 6-14 Sep 9 2 2
2009  12-20 Sep 9 2 2
2010 11-19 Sep 9 2 2
2011 1018 Sep 9 2 2
2012 8-16 Sep 9 2 2
2013 7-15 Sep 9 2 2
2014 6-14 Sep 9 2 2
2015  12-20 Sep 9 2 2
2016  10-18 Sep 9 2 2

TableA3.2. Oregon wildlife managemeunnits with permitted saggrouse harvest, 2016.

WMU # WMU Name
65 Beulah
66 Malheur River
67 Owyhee
68 Whitehorse
69 Steens Mtn.
70 Beatys Butte
71 Juniper
72 Silvies
73 Wagontire
74 Warner
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FigureA3.1. Oregon wildlife management units witarmitted greater saggrouse hunting, and the distribution of greater sage
grouse in Oregon, 2016.
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