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Executive Summary

During the 2016 greater sage-grouse breeding season, 1,908 aerial and ground lek surveys were
conducted at 768 individual lek sites comprising 501 lek complexes. Surveys were conducted at
66.0% of known lek sites in the state, which was the greatest proportion of leks ever surveyed in
Oregon. Survey effort during 2016 increased 33.5%, 13.1%, and 9.1% over survey effort in
2015, in terms of number of surveys conducted, number of leks surveyed, and number of
complexes surveyed, respectively. Results from these surveys indicate the sage-grouse spring
breeding population in Oregon increased by 14.0% between 2015 and 2016, to 22,218
individuals (£ 1,662 individuals). Magnitude of population trend was variable across the state,
however populations increased in all BLM Districts/Resource Areas analyzed (range: +5.3% in
Prineville BLM District to + 26.5% in Lakeview BLM District), with the exception of the
population in the Baker Resource area, which experienced an estimated 10.7% decline.

Overview and Spring Population Monitoring Methods

Counts of male sage-grouse displaying on leks (communal breeding sites) during the spring
breeding season have been used to generate indices of sage-grouse population trend since the
1940s (Patterson 1952), and remain the most widely used method to monitor sage-grouse
populations range-wide (McCafferey et al. 2016). Monitoring of some sage-grouse leks in
Oregon began in the 1940s, with survey efforts increasing in the state after 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 sage-grouse population estimates since 2013, prior to
2013 yearly population estimates were conducted at the scale of ODFW Wildlife Management
Units (WMUSs). While WMU level estimates of fall sage-grouse populations are still developed
to inform sage-grouse tag allocation decisions, 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
sage-grouse range, and thus the agency with the greatest ability to affect sage-grouse habitat
quality and population trends. Beginning in 2015, effort has been expended to survey an
increased number of leks in Priority Areas for Conservation (PACs; synonymous with ODFW
Core Areas), to facilitate the implementation of PAC level adaptive management population
triggers required und the BLM Greater Sage-Grouse 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 survey
positions, as well as increased aerial lek survey and telemetry effort. ODFW provides lek survey
results to the BLM following the lek survey period, the BLM then generates estimates of sage-
grouse population trend at the PAC level and reports on PAC level population trends and
adaptive management triggers.

Sage-grouse leks and lek complexes (a group of closely allied leks, within 1 mile of each other,
between which a set of males may move; ODFW 2011) are monitored between 15 March and 30
April to obtain counts of breeding male sage-grouse. In a collaborative effort, biologists with
ODFW, BLM, USFWS, Burns Paiute Tribe, as well as volunteers, visit leks from approximately
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30 minutes before sunrise until approximately 2 hours after sunrise and count all male sage-
grouse visible on a lek. Counts of all individual leks comprising a complex which occur on the
same day are summed for the complex and treated as a single unit during analysis. Hereafter, lek
complex will be used to refer to the sample unit in this report, whether a single lek or multiple
leks compose a complex. Due to 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 by 7-10 days. Using this methodology, a subset of lek complexes are counted in each
BLM district with extant sage-grouse populations, with minimum spring population estimates
conducted by ODFW at the scale of BLM district (Table 1, Figure 1). In the case of the Vale
District, population estimates are generated separately for the Baker Resource Area and the
remainder of the District, due to the small size of the Baker Resource Area (RA) population, and
its isolation from the other populations in the District.

Minimum spring population estimates are generated from maximum counts of males at each lek
complex using a stratified random estimator (Krebs 1994). Lek complexes are assigned to one of
five strata, based on the 8 year average of maximum male attendance: inactive (0 males), small
(1-10 males), medium (11-25 males), large (26-50 Males), and XL (>50 males; ODFW 2011).
To assign lek complexes not counted during the current to the appropriate stratum, lek complex
attendance is estimated by adjusting the most recent male count by the average proportional
change in lek complex size for counted leks, in the relevant 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
number of 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 males per lek
complex per stratum is then multiplied by the 5-year average sex ratio (females per male; 2011 —
2016: 1.51 F:M), estimated from hunter harvested wings, to generate an estimate of the mean
number of females per lek complex per stratum. The sum of females and males per lek complex
per stratum is then generated and an estimate of individuals per lek complex is calculated,
weighted based on the proportion of lek complexes comprising each stratum. The final
population estimate for 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 on
variability in counts per stratum and number of lek complexes actually surveyed within each
stratum (Krebs 2004).

Methods for projecting sage-grouse population estimates back in time contain multiple
assumptions regarding lek formation and extinction rates (ODFW 2011), for this reason no
attempt is made in this report to back project estimated sage-grouse populations by BLM district
to those years prior to 2013, when population estimates were conducted at the scale of WMUs.
Rather, trends in population at the scale of BLM Districts between 1980 and 2016 are reported
following the methodology of Schroeder et al. (2000). An index of population trend by BLM
District, between 1980 and 2016, is reported as the percentage of 2016 male attendance during
Year t, solely at leks counted during both 2016 and Year t. For example, if a set of leks is
counted in both 2016 and Year t, and the count totals are 100 males during 2016, and 120 males
during Year t, the population index during Year t = 120%.
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While ODFW generates point estimates of the sage-grouse 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 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 over the previous 20 years, ODFW is
confident that the population trends reported here-in are scientifically supported, however the
actual number of sage-grouse in a given BLM district remains unknown.

Table 1. BLM Districts/Resource Areas containing current sage-grouse populations, and the
percent of the 2016 spring sage-grouse population contained in each district/RA.

BLM District/Resource % Of 2016
Area Population
Baker Resource Area® 2.2
Burns District 22.8
Lakeview District 30.5
Vale District? 36.8
Prineville District 7.7

¥The Baker Resource Area is analyzed separately from the remainder of the Vale BLM District,
due to dissimilarity in population size and trajectory

Figure 1. Oregon BLM Districts/Resource Areas containing current sage-grouse 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.
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Lek Monitoring Effort and Population Estimates

Statewide

Lek survey effort has increased steadily in Oregon since 1980, continually providing more detail
regarding the distribution and trend of sage-grouse populations in the state. This pattern
continued in 2016 (Figure 2; Table 2), with staff from ODFW and partner’s conducting 1,628
ground surveys and 280 aerial surveys at 768 leks comprising 501 lek complexes. Of the 1,138
individual leks, and 764 lek complexes known to exist or have existed in the state, 67.4% and
65.5%, respectively, were surveyed in 2016. On average, each lek was surveyed 2.48 times,
allowing robust conclusions to be drawn regarding the maximum male attendance at lek
complexes in Oregon. Knowledge regarding distribution of sage-grouse also expanded in 2016,
23 leks, and 9 complexes were either located or surveyed for the first recorded time in 2016.

The estimated spring greater sage-grouse population in Oregon during 2016 was 22,218
individuals (95% CI: 20,556 — 23,879 individuals), a 14.0% increase from 2015. This represents
the third consecutive year of population growth in the state. Despite this period of population
growth, the statewide sage-grouse population remains 24% below the 2003 baseline population
estimate of 29,237 individuals (Figure 3), but within the natural range of variation for sage-
grouse populations. Data collected since the 2011 Conservation Assessment suggests a small but
significant decline in the annual average number of males per active complex of 0.18 birds per
year since 1980 (Multiple R? = 0.12, p-value = 0.03; Figure 3).

Baker Resource Area

Leks in the Baker Resource Area were not consistently monitored until 1996, with 2016
representing the highest survey effort yet expended in the area (Figure 4; Table 3). During
2016, 92 ground surveys, and 110 aerial surveys were conducted at 69 leks comprising 46
complexes. This constitutes 81.1% of the 85 leks, and 78.0% of the 59 complexes known to
exist or have existed in the Resource Area. Survey effort per lek was also high, with each lek
receiving, on average, 2.93 surveys during the monitoring season. Seven leks, and 6 complexes
were either located or surveyed for the first recorded time in 2016.

The estimated spring sage-grouse population in the Baker Resource Area was 478 individuals
(95% CI: 355 — 601 individuals), a 10.7% decline from 535 individuals in 2015. During 2016
observed male attendance at lek complexes counted during 2015 declined 18.9%, from 127 to
103 observed males. This continues a long-term population decline in the resource area; the
five-year average change in male lek complex attendance is -10.1%, and a 75.6% decline in male
lek complex attendance (n2005 = 238, n2016 = 58) has been observed since 2005 at complexes
counted during both 2005 and 2016 (Figure 5). Male attendance at complexes monitored in both
2003 and 2016 indicates that the population in the Baker Resource Area is currently 75.4%
below the 2003 baseline level (n2003 = 236, n2016 = 58). Data collected since the 2011
Conservation Assessment suggests a significant reduction in the average size of lek complexes
since 1996, with average males per active complex declining by 0.37 individuals per year over
this period (Multiple R? = 0.24, p-value < 0.01; Figure 5).
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Table 2. Oregon state-wide greater sage-grouse lek complex ground survey effort, and trend in maximum male lek complex
attendance summarized over 5-year periods, 1980 — 2016.

1980-84 1985-89 1990-94 1995-99 2000-04 2005-2009 2011-15 2016
Variable X SE X SE X SE X SE X SE X SE X SE X SE
Known Complexes 141.0 5.6 2192 183 3234 142 4804 188 6002 12.1 6793 7.4 7264 6.1 764 -
Complexes Counted 52.0 56 670 9.5 898 10.6 161.8 8.0 198.6 10.1 2548 129 3174 274 501 -
Proportion 038 0.06 030 0.03 027 002 034 0.02 033 001 038 002 044 0.03 0.66 -
Complexes Counted
Complexes Active 278 25 482 65 730 113 1292 37 1446 69 1758 69 189.0 10.6 250 -
Males/Complex 144 23 199 18 205 16 128 05 175 0.7 169 24 117 1.1 11.1 -
Males/Active 235 1.6 266 20 253 22 156 05 238 16 243 34 183 12 206 -
Complex
Median/Complex 8.6 22 112 18 131 10 93 06 99 10 80 08 59 09 2 -
Proportion Change -  0.01 0.10 0.09 0.07 -0.08 0.06 -0.05 0.06 0.09 0.02 -0.14 0.10 0.04 0.07 0.18 -
Male Attendance
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Figure 2. Oregon state-wide greater sage-grouse survey effort statistics, 1980 — 2016. A — Number of leks, and complexes known to
exist or have existed, and number of leks and complexes actually surveyed, by year. B — Total number of ground and aerial
surveys conducted, by year. C — Proportion of known leks and complex surveyed, by year. D — Average number of surveys
conducted at each surveyed lek, by year.
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Figure 3. Greater sage-grouse population trends in Oregon, 1980 — 2016. A - Estimated spring breeding population of greater sage-
grouse, gray line indicates 2003 baseline population level of 29,327 individuals, pink dotted lines indicate the 95% confidence
interval around the 2003 baseline estimate. B - Change in average lek complex size (males per active lek complex).
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Table 3. Baker Resource Area greater sage-grouse lek complex ground survey effort, and trend in maximum male lek complex
attendance summarized over 5-year periods, 1996 — 2016.

1996-1999 2000-2004 2005-2009 2010-2015 2016
Variable X SE X SE X SE X SE X SE
Known Complexes 240 29 406 1.0 442 07 525 03 59 -

Complexes Counted 123 13 150 23 188 3.7 173 1.5 46 -

Proportion Complexes 0.52 0.04 037 0.06 042 0.07 033 0.03 078 -

Counted
Complexes Active 80 0.7 124 24 134 0.7 103 09 10 -
Males/Complex 16.7 14 17.7 2.0 127 2.6 6.9 09 54 -

Males/Active Complex 20.5 1.0 19.0 2.1 146 22 107 08 113 -

Median/Complex 173 2.0 164 25 10.1 3.1 4.5 1.3 0 -
Proportion Change - 0.04 0.01 0.02 0.11 -0.16 0.05 -0.02 0.12 -0.19 -
Male Attendance
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Figure 4. Baker Resource Area greater sage-grouse survey effort statistics, 1996 —2016. A — Number of leks, and complexes known
to exist or have existed, and number of leks and complexes actually surveyed, by year. B — Total number of ground and aerial
surveys conducted, by year. C — Proportion of known leks and complex surveyed, by year. D — Average number of surveys
conducted at each surveyed lek, by year.
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Figure 5. Greater sage-grouse population trend in the Baker BLM Resource Area, 1996 —2016. A - Change in average greater sage-
grouse lek complex size (males per active lek). B - Annual rate of change in male lek complex attendance reported as
percentage of 2016 male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes
counted in both year t, and 2016.

11'()rcgun Greater Sage-Grouse Spring Population Monitoring: 2016 Annual Report



Burns District

Survey effort for the Burns District in 2016 was the highest accomplished since 1981, when >10
lek complexes began to be monitored consistently, in terms of total number of surveys, and the
second highest in terms of total leks surveyed (Table 4; Figure 6). During 2016, 339 ground
surveys, and 1 aerial survey were conducted at 142 leks comprising 84 complexes. This
constitutes 67.0% of the 212 leks, and 59.6% of the 141 complexes, known to exist or have
existed in the District. Survey effort per lek was high, with each lek receiving on average 2.39
surveys during the monitoring season. Two leks were either located or surveyed for the first
recorded time in 2016.

The estimated spring sage-grouse population in the Burns District during 2016 was 5,059
individuals (95% CI: 4,716 — 5,401 individuals), a 21.4% increase from 4,166 individuals in
2015. During 2016 observed male attendance at lek complexes counted during 2015 increased
23.9%, from 884 to 1,095 observed males. While 2016 represents the second consecutive year
of population growth in the district, the 5-year average population growth in the district remains
negative at -3.1%. Observed male attendance remains 31.8% below the 2003 baseline level
(N2oo3 = 644, Naois = 439), at lek complexes observed during both 2003 and 2016 (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
0.51 individuals per year over this period (Multiple R? = 0.25, p-value < 0.01; Figure 7)

Lakeview District

Sage-grouse lek survey effort during 2016 was the highest accomplished since 1980, in terms of
total leks surveyed, and total surveys conducted (Table 5; Figure 8). During 2016, 485 ground
surveys, and 85 aerial surveys were conducted at 196 leks comprising 130 complexes. This
constitutes 68.1% of the 288 leks, and 67.4% of the 193 complexes, known to exist or have
existed in the District. Survey effort per lek was among the highest in the state, with each lek
receiving on average 2.91 surveys during the monitoring season. Four leks and 1 complex were
either located or surveyed for the first recorded time during 2016.

The estimated spring sage-grouse population in the Lakeview District was 6,786 individuals
(95% CI: 6,289 — 7,283 individuals), a 26.5% increase from 5,366 individuals in 2015. During
2016, observed male attendance at lek complexes also counted during 2015 increased 23.0%,
from 910 to 1,119 observed males. While 2016 represents the third straight year of population
growth in the district, the 5-year average rate of population growth remains negative at -0.3%.
Observed male attendance remains 22.9% below the 2003 baseline level (N20o3 = 1491, Nao16 =
1150), at lek complexes observed during both 2003 and 2016 (Figure 9). Data collected since
the 2011 Conservation Assessment suggests that average lek complex size has remained stable in
the Lakeview District since 1980 (Multiple R? < 0.01, p-value = 0.77; Figure 9).
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Table 4. Burns District greater sage-grouse lek complex ground survey effort, and trend in maximum male lek complex attendance

summarized over 5-year periods, 1981 —2016.

1981-84 1985-89 1990-94 1995-99 2000-04  2005-2009 2010-15 2016
Variable X SE X SE X SE X SE X SE X SE X SE X SE
Known Complexes  30.8 1.2 544 60 758 1.0 83.0 1.7 950 32 119.6 3.6 1333 1.7 141 -
Complexes Counted 150 0.7 21.6 39 188 0.8 252 3.7 300 29 400 6.5 567 85 84 -
Proportion 049 004 041 006 025 001 030 004 031 0.02 033 005 042 0.06 0.60 -
Complexes Counted
Complexes Active 1.5 1.1 144 04 168 05 200 1.6 244 23 292 35 357 41 54 -
Males/Complex 227 14 269 49 328 20 13.0 1.3 192 17 199 51 129 15 148 -
Males/Active 302 23 367 50 369 31 154 0.8 231 13 249 52 190 1.7 230 -
Complex
Median/Complex 13.0 38 17.7 49 226 16 95 14 116 17 11.0 23 98 1.7 55 -
Proportion Change  -0.07 0.02 0.12 0.11 -0.04 0.07 -0.06 0.11 0.12 0.09 -0.10 0.12 0.03 0.10 024 -

— Male Attendance
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Figure 6. Burns District greater sage-grouse survey effort statistics, 1981 —2016. A — Number of leks, and complexes known to exist
or have existed, and number of leks and complexes actually surveyed, by year. B — Total number of ground and aerial surveys
conducted, by year. C — Proportion of known leks and complex surveyed, by year. D — Average number of surveys conducted
at each surveyed lek, by year.
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Figure 7. Greater sage-grouse population trend in the Burns BLM District, 1981 —2016. A - Change in average greater sage-grouse
lek complex size (males per active lek). B - Annual rate of change in male lek complex attendance reported as percentage of
2016 male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes counted in
both year t, and 2016.
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Table 5. Lakeview District greater sage-grouse lek complex ground survey effort, and trend in maximum male lek complex
attendance summarized over 5-year periods, 1980 — 2016.

1980-84 1985-89 1990-94 1995-99 2000-04 2005-2009 2010-15 2016
Variable X SE X SE X SE X SE X SE X SE X SE x SE
Known Complexes 740 08 88.6 50 1148 09 127.8 02 1598 7.8 1815 08 1884 1.1 193 -
Complexes Counted  23.8 7.2 206 34 220 15 288 20 812 91 785 46 847 56 130 -
Proportion 0.33 0.10 0.23 0.03 0.19 001 023 002 050 003 043 003 045 003 0.67 -
Complexes Counted
Complexes Active 106 14 140 14 166 20 238 19 530 55 468 20 503 22 67 -
Males/Complex 155 34 243 30 241 20 166 09 20.1 1.1 221 30 136 14 122 -
Males/Active 227 22 332 35 310 20 200 16 313 27 374 58 223 1.8 234 -
Complex
Median/Complex 96 33 132 26 135 31 120 09 8.3 22 70 1.9 4.6 1.0 1 -
Proportion Change - 0.16 0.17 0.04 0.07 -0.10 0.10 -0.02 0.11 0.17 0.03 -0.16 0.10 0.02 0.07 023 -
Male Attendance
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Figure 8. Lakeview District greater sage-grouse survey effort statistics, 1980 —2016. A — Number of leks, and complexes known to
exist or have existed, and number of leks and complexes actually surveyed, by year. B — Total number of ground and aerial
surveys conducted, by year. C — Proportion of known leks and complex surveyed, by year. D — Average number of surveys
conducted at each surveyed lek, by year.
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Figure 9. Greater sage-grouse population trend in the Lakeview BLM District, 1980 —2016. A - Change in average greater sage-
grouse lek complex size (males per active lek). B - Annual rate of change in male lek complex attendance reported as
percentage of 2016 male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes
counted in both year t, and 2016.
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Prineville District

In terms of number of total leks/complexes counted, survey effort in the Prineville District has
remained relatively stable since 2014, however 2016 represents the greatest number of surveys
conducted in the district since 2007 (Table 6; Figure 10). During 2016, 206 ground surveys were
conducted at 72 leks comprising 37 complexes. This constitutes 57.6% of the 125 leks, and
59.7% of the 62 complexes, known to exist or have existed in the District. Survey effort per lek
was high, with each lek receiving on average 2.86 surveys during the monitoring season. One
new lek was officially surveyed for the first time during 2016.

The estimated spring sage-grouse population in the Prineville District was 1,709 individuals
(95% CI: 1,554 — 1,863 individuals), a 5.3% increase from 1,623 individuals in 2015. During
2016, observed male attendance at lek complexes also counted during 2015 increased 5.2%, from
369 to 388 observed males. Population growth during 2016 represents a slight reversal of the
10.8% population decline in the district between 2014 and 2015. However, the 5-year average
rate of population growth remains negative at -2.3%. Observed male attendance remains 13.7%
below the 2003 baseline level (N2ooz = 468, Noois = 404), at lek complexes observed during both
2003 and 2016 (Figure 11). Data collected since the 2011 Conservation Assessment suggests a
small, non-significant, reduction in average lek complex size since 1980, with average males per
lek complex declining by 0.05 individuals per year over this period (Multiple R? = 0.04, p-value
=0.22; Figure 11).

Vale District

Survey effort in the Vale District (excluding the Baker Resource Area) has increased steadily
since 1994, with 2016 representing the highest survey effort yet attained in the district (Table 7,
Figure 12). During 2016, 488 ground surveys, and 102 aerial surveys were conducted at 289
leks comprising 204 complexes. This constitutes 67.5% of the 428 leks, and 66.0% of the 309
complexes, known to exist or have existed in the district. Survey effort per lek was high with
each lek receiving on average 2.04 surveys during the monitoring season. Nine leks and two
complexes were either located or surveyed for the first recorded time during 2016.

The estimated spring sage-grouse population in the Vale District was 8,186 individuals (95% CI:
7,642 — 8,730 individuals), a 5.1% increase from 7,792 individuals in 2015. During 2016,
observed male attendance at lek complexes also counted during 2015 increased 17.9%, from
1,394 to 1,643 observed males. The sage-grouse population in the Vale District grew for the
third straight year during 2016, with the 5-year average rate of population growth at +2.5%.
However observed male attendance remains 45.1% below the previous peak population in 2003
(N2003 = 503, Naoi6 = 276), at lek complexes observed during both 2003 and 2016 (Figure 13).
Data collected since the 2011 Conservation Assessment suggests small but significant growth in
average lek complex size since 1993, with average males per active lek complex increasing by
0.37 individuals per year during that period (Multiple R? = 0.25, p-value < 0.01; Figure 13).
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Table 6. Prineville District greater sage-grouse lek complex ground survey effort, and trend in maximum male lek complex attendance
summarized over 5-year periods, 1980 — 2016.

1980-84 1985-89 1990-94 1995-99 2000-04 2005-2009  2010-15 2016

Variable X SE X SE X SE X SE X SE X SE X SE X SE

Known Complexes 1.6 04 256 29 364 0.7 422 02 552 07 566 02 593 08 62 -
Complexes Counted 11.0 1.8 174 46 258 22 384 0.8 522 09 48.0 34 388 13 37 -
Proportion 0.67 0.12 063 0.11 0.71 0.05 091 0.02 095 0.01 085 0.06 066 0.02 060 -

Complexes Counted
Complexes Active 68 12 152 44 214 15 328 08 372 0.7 312 22 290 12 28 -

Males/Complex 116 16 143 08 134 07 125 02 108 04 100 1.0 11.6 03 119 -
Males/Active 167 23 158 07 159 06 147 03 148 05 153 16 153 04 158 -
Complex

Median/Complex 92 19 101 05 107 10 106 04 72 09 58 06 86 05 12 -

Proportion Change - -0.24 0.13 0.11 0.15 -0.02 0.08 -0.04 0.02 -0.04 0.04 -0.07 0.08 0.08 0.10 0.05 -
Male Attendance
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Figure 10. Prineville District greater sage-grouse survey effort statistics, 1980 — 2016. A — Number of leks, and complexes known to
exist or have existed, and number of leks and complexes actually surveyed, by year. B — Total number of ground and aerial
surveys conducted, by year. C — Proportion of known leks and complex surveyed, by year. D — Average number of surveys
conducted at each surveyed lek, by year.
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Figure 11. Greater sage-grouse population trend in the Prineville BLM District, 1980 — 2016. A - Change in average greater sage-
grouse lek complex size (males per active lek). B - Annual rate of change in male lek complex attendance reported as
percentage of 2016 male attendance; annual rate of change in male lek complex attendance calculated only for lek complexes
counted in both year t, and 2016.
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Table 7. Vale District (Excluding the Baker Resource Area) greater sage-grouse lek complex ground survey effort, and trend in
maximum male lek complex attendance summarized over 5-year periods, 1993 — 2016.

1993-94 1995-99 2000-04 2005-2009 2010-15 2016
Variable X SE X SE X SE X SE X SE X SE
Known Complexes 111.5 13.1 205.8 13.8 2496 02 282 28 2957 24 309 -

Complexes Counted  37.5 13.1 588 69 202 13 788 & 1215 203 204 -

Proportion 032 008 03 0.04 0.08 0.01 028 0.03 041 0.07 0.66 -
Complexes Counted
Complexes Active 35 113 458 4 176 0.6 56.8 4.5 64 88 91 -

Males/Complex 184 47 108 07 231 21 137 18 11.7 16 92 -
Males/Active 19 43 134 06 256 21 184 2 193 2 196 -
Complex

Median/Complex 125 32 65 04 144 11 84 11 53 1.7 0 -

Proportion Change - -0.34 0 -0.06 0.07 0.11 0.06 -0.04 0.12 0.04 0.09 0.18 -
Male Attendance
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Figure 12. Vale District (excluding the Baker Resource Area) greater sage-grouse survey effort statistics, 1993 —2016. A — Number
of leks, and complexes known to exist or have existed, and number of leks and complexes actually surveyed, by year. B —
Total number of ground and aerial surveys conducted, by year. C — Proportion of known leks and complex surveyed, by year.
D — Average number of surveys conducted at each surveyed lek, by year.
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Figure 13. Greater sage-grouse population trend in the Vale BLM District (excluding the Baker Resource Area), 1993 —2016. A -
Change in average greater sage-grouse lek complex size (males per active lek). B - Annual rate of change in male lek complex
attendance reported as percentage of 2016 male attendance; annual rate of change in male lek complex attendance calculated
only for lek complexes counted in both year t, and 2016.
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Summary and Conclusions

The sage-grouse population in Oregon experienced its third consecutive year of growth in 2016,
increasing by 14.0% from 2015, to an estimated 22,218 individuals. Populations in the Burns,
Lakeview, and Vale Districts, which contain an estimated 90% of the state’s sage-grouse
population drove this three year trend. Populations in the Baker Resource Area, and Prineville
District (containing 10% of the 2016 population) did not demonstrate a comparable pattern,
either declining in 2016 or increasing after a previous decline, respectively. Variation also
existed in the magnitude of population growth across the five analysis areas, ranging from a
10.7% decline in the Baker Resource Area to a 26.5% increase in the Lakeview District. Further
variation in population trend likely exists within the Burns, Lakeview, and Vale Districts, at
spatial scales smaller than those analyzed in this report.

Sage-grouse populations exhibit density dependent fluctuations over time (Garton et al. 2011),
and while the population in Oregon is currently on an upward trajectory it still remains below the
2003 statewide baseline population of 29,000 individuals. Continued monitoring of the
population in Oregon will be necessary to determine whether the population is exhibiting normal
cyclical behavior, or if carrying capacity in Oregon has been reduced (Garton et al. 2011).
Continued conservation efforts to improve and restore sage-grouse habitat will positively affect
sage-grouse populations over the long-term, allowing larger population peaks, and ameliorating
troughs in the population cycle.

Estimating sage-grouse populations from lek counts is a complicated process, containing
multiple assumptions (Beck and Braun 1980, Walsh et al. 2004). Standardized count procedures,
in place in Oregon since 1996, have improved the reliability of sage-grouse population estimates,
however multiple other potential sources of uncertainty remain. These include assumptions
regarding the lek attendance rate of male sage-grouse, knowledge of the distribution of leks in an
area, bias in the selection of leks to be monitored in a given year, and uncertainty regarding the
rate of new lek formation, just to name a few. Due to these sources of uncertainty all estimates
of sage-grouse population size in Oregon should be considered indices of population size only,
with the relationship between these indices and the true population size remaining unknown
(Walsh et al. 2004, ODFW 2011). New methods for estimating sage-grouse population are
currently being developed by researchers at University of Montana in partnership with Western
Association of Fish and Wildlife Agencies (McCaffery et al. 2016). These methods will
standardize population estimation procedures across the 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 methodology survey effort has been substantially increased in the state,
increasing the reliability of trend current trend estimates, while the updated estimation
procedures are scaled up to a range-wide level. Beginning in the winter of 2016, these new
methods will be piloted on data collected in Oregon from 1980 — 2016, further refining our
understanding of sage-grouse population dynamics over the last 36 years.
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