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INTRODUCTION

Sage-grouse data collection and research efforts across Wyoming began to increase in the early
1990s due to the increasing concerns for sage-grouse populations and their habitats (Heath et al.
1996, 1997). Monitoring results suggest sage-grouse populations in the Wyoming were at their
lowest levels ever recorded in the mid-1990s. From 1996-2006 however, the average size of leks
increased to levels not seen since the 1970s. Since 2006, average lek size has declined though not
to levels recorded in the mid-1990s.

In March 2010 the U.S. Fish and Wildlife Service (Service) issued a decision of “warranted but
precluded” for listing Greater Sage-grouse as threatened or endangered under the Endangered
Species Act. This means the bird has become a “candidate” for listing but is precluded from
immediate listing due to higher priorities. This status is reviewed annually by the Service.

Governor Matt Mead issued an Executive Order in 2011 which reiterated and clarified the intent
of Wyoming’s Core Area Strategy (CAS) originally developed under former Governor
Freudenthal’s administration with the assistance of the Governor’s Sage-Grouse Implementation
Team (SGIT) and the local sage-grouse working groups (LWGs). The CAS addresses the threats
(habitat loss and fragmentation and insufficient regulatory mechanisms) specifically identified by
the Service in their 2010 listing decision. The Core Areas are shown in Figure 1.

Figure 1. Wyoming Core Areas (version 3).



The 2014 Legislature approved the 2015-2016 biennium General Fund budget which again
includes funding for the sage-grouse program. Allocation of over $1 million of these funds to
local projects will begin in mid-2014 and will continue through mid-2016.

Prior to 2004, Job Completion Reports (JCRs) for greater sage-grouse in Wyoming were
completed at the WGFD Regional or management area level. In 2003, the WGF Commission
approved the Wyoming Greater Sage-Grouse Conservation Plan (State Plan) and a Sage-Grouse
Program Coordinator position was created within the WGFD. The State Plan directed local
conservation planning efforts to commence. In order to support the conservation planning efforts,
JCRs across the State changed from reporting by Wyoming Game & Fish Dept. regional
boundaries to those of the eight planning area boundaries (Figure 2). The 2004 JCR reviewed
and summarized prior years’ data in order to provide a historical perspective since that document
was the first statewide JCR in memory. Additionally, Patterson (1952) provides an invaluable
reference for sage-grouse, not only in Wyoming, but across the range of the species. Knick and
Connelly (2011), provide state of the art information on the ecology and conservation of Greater
Sage-grouse.

Figure 2. Wyoming Local sage-grouse working group boundaries.

BACKGROUND

The greater sage-grouse is the largest species of grouse in North America and is second in size
only to the wild turkey among all North American game birds. It is appropriately named due to
its year-round dependence on sagebrush for both food and cover. Insects and forbs also play an
important role in the diet during spring and summer and are critical to the survival of chicks. In
general, the sage-grouse is a mobile species, capable of movements greater than 50 km between
seasonal ranges. Radio telemetry studies conducted in Wyoming have demonstrated that most
sage-grouse populations in the state are migratory to varying extent. Despite this mobility, sage-
grouse appear to display substantial amounts of fidelity to seasonal ranges. Sage-grouse
populations are characterized by relatively low productivity and high survival. This strategy is
contrary to other game birds such as pheasants that exhibit high productivity and low annual



survival. These differences in life history strategy have consequences for harvest and habitat
management.

Greater sage-grouse once occupied parts of 12 states within the western United States and 3
Canadian provinces (Figure 3). Populations of greater sage-grouse have undergone long-term
population declines. The sagebrush habitats on which sage-grouse depend have experienced
extensive alteration and loss. Consequently, concerns rose for the conservation and management
of greater sage-grouse and their habitats resulting in petitions to list greater sage-grouse under
the Endangered Species Act (see following ESA Status section). Due to the significance of this
species in Wyoming, meaningful data collection, analysis and management is necessary whether
or not the species is a federally listed species.

Sage-grouse are relatively common throughout Wyoming, especially southwest and central
Wyoming, because sage-grouse habitat remains relatively intact compared to other states
(Figures 3 and 4). However, available data sets and anecdotal accounts indicate long-term
declines in Wyoming sage-grouse populations over the last six decades.

Figure 3. Current distribution of sage-grouse and pre-settlement distribution of potential habitat
in North America (Schroeder 2004). For reference, Gunnison sage-grouse in SE Utah and SW
Colorado are shown.

Figure 4. Sage-grouse distribution in Wyoming.
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Past management of sage-grouse in Wyoming has included:

» Population monitoring via lek counts and surveys, harvest statistics, and data derived
from wing collections from harvested birds. Lek counts and surveys have been
conducted in Wyoming since 1949.

» The protection of lek sites and nesting habitat on BLM lands by restricting activities
within 4 mile of a sage-grouse lek and restricting the timing of activities within a 2-mile
radius of leks. The Core Area Strategy (CAS — described below) has expanded and
strengthened these protections in core areas.

» The authorization and enforcement of hunting regulations.

» Habitat manipulations, including water development.

» Conducting and/or permitting applied research.

Endangered Species Act Status

In March 2010 the U.S. Fish and Wildlife Service (Service) issued a decision of “warranted but
precluded” for listing Greater Sage-grouse as threatened or endangered under the Endangered
Species Act. This means the bird has become a “candidate” for listing but is precluded from
immediate listing due to higher priorities. This status is reviewed annually by the Service. The
Department’s reply to the Service’s annual data call to assist in their annual review is on file in
the WGFD Habitat Protection Program’s office in Cheyenne.

In its decision document, the Service specifically cited Wyoming’s Core Area Strategy (CAS -
described below) as a mechanism that, if implemented as envisioned, should ensure conservation
of sage-grouse in Wyoming and therefore help preclude a future listing.

The Wyoming Game and Fish Department and Commission maintain management authority
over candidate species and management emphasis will continue to focus on implementation of
the Core Area Strategy.

METHODS

Methods for collecting sage-grouse data are described in the sage-grouse chapter of the WGFD
Handbook of Biological Techniques (Christiansen 2012), which is largely based on Connelly et
al (2003). The definitions used in lek monitoring are attached (Attachment A).

RESULTS

Lek monitoring

While lek counts and surveys have been conducted in Wyoming since 1948, the most consistent
data were not collected until the mid-1990s. The number of leks checked in Wyoming has
increased markedly since 1949. However, data from the 1950s through the 1970s is
unfortunately sparse and by most accounts this is the period when the most dramatic declines of
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grouse numbers occurred. Some lek survey/count data were collected during this period as the
historical reports contain summary tables but the observation data for most individual leks are
missing making comparisons to current information difficult. Concurrent with increased
monitoring effort over time, the number of grouse (males) also increased (Figure 5). The
increased number of grouse counted was not necessarily a reflection of a population increase;
rather it was resultant of increased monitoring efforts.

The average number of males counted/lek decreased through the 1980s and early 90s to an all
time low in 1995, but then recovered to a level similar to the late 1970s in 2006 (Figure 7).
Again, fluctuations in the number of grouse observed on leks are largely due to survey effort not
to changes in grouse numbers exclusively, but certainly the number of male grouse counted on
leks exhibited recovery between 1995 and 2006 as the average size of leks increased and is
generally interpreted to reflect an increasing population. The same cannot be said for the most
recent seven-year period during which the average number of cocks observed on leks declined,
though not to levels documented in the mid-1990s. Thus, there has been a long-term decline, a
mid-term increase and short-term decline in the statewide sage-grouse population. The mid- and
short-term trends in statewide populations are believed to be largely weather related. In the late
1990s, and again in 2004-05, timely precipitation resulted in improved habitat conditions
allowing greater numbers of sage-grouse to hatch and survive. Drought conditions from 2000-
2003 and again later in that decade are believed to have caused lower grouse survival leading to
population declines. These trends are valid at the statewide scale. Trends are more varied at the
local scale. Sub-populations more heavily influenced by anthropogenic impacts (sub-divisions,
intensive energy development, large-scale conversion of habitat from sagebrush to grassland or
agriculture, Interstate highways, etc.) have experienced declining populations or extirpation.
Figures 12 and 13 illustrate sage-grouse density changes between 2005-07 and 2012-14 based on
peak male lek counts and surveys.

Recent analyses suggest grouse populations are cyclic (Fedy and Doherty 2010, Fedy and
Aldridge 2011). While weather and climate undoubtedly influence sage-grouse population
cycles such influences have not been quantified and factors other than weather (predation,
parasites) may also play a role. It is important to acknowledge and control for the cyclic nature
of sage-grouse when conducting impact studies and monitoring grouse response to management.

Monitoring Effort and Grouse Counted by Decade
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Figure 5. Mean annual numbers of leks checked (monitoring effort) and male grouse counted in
Wyoming 1948-2009 by decade.



A new sage-grouse database was developed in 2012 in order to improve efficiency, reduce
errors, and better facilitate data analysis. Changes were made to the manner in which lek data
are calculated and reported in Table 1. The new version is based solely on “occupied” leks. The
past version suggested that was the case in the title of Table 1, but when unoccupied leks were
monitored those data were also included in the Table. The result of this change is that the
number of “known occupied” leks is now more accurate, but reflects fewer leks than in the
previous version. Similarly, the new version calculates average male lek attendance using only
monitoring observations where one or more male grouse were observed strutting. The old
version included a count of “0” males for leks where activity was confirmed by the presence of
sign but no birds were observed. Together, these two changes result in somewhat higher, but
more accurate, average male attendance for active leks than previously reported. The changes do
not result in any change in population trend based on average male lek attendance. Interpreted
population increases and decreases over time remain the same so no revisions to past reports are
required.

Since only “occupied” leks are being reported on Table 1, it is important to consider trends in the
numbers of active versus inactive leks in addition to the average size of active leks. During a
period of population decline, the size of active leks typically declines and the number of inactive
leks increases. The converse is typically true of an increasing population. Therefore the
magnitude of both increases and decreases is usually greater than what is indicated by the
average lek size alone.

Average female lek attendance is no longer being reported since our data collection techniques is
not designed to accurately capture these data and is therefore not a useful figure in assessing
population trend.

Lek monitoring data for the 2014 breeding season are summarized in Tables 1a-d and Figures 6-
11. Department personnel and others checked 89% (1,606/1,812) of the known occupied leks in
2014 (Table 1-c). Male attendance at all leks visited (counts and surveys) averaged 18.6 males
per lek during spring 2014, an 11% increase above the 16.7 males/lek observed in 2013 but still
55% below the 41.8 males/lek observed in 2006. For the 10-year period (2005-2014), average
male lek attendance ranged from 16.7 males/lek in 2013, the lowest average males per lek since
1997, to 41.8 males/lek in 2006, which was the highest average males per lek figure recorded
since 1978.

The number of active, occupied leks decreased from 80% in 2013 to 76% in 2014. While this
suggests a continuing population decline, monitoring efforts have increased in recent years in
order to reduce the number of “unknown” annual status leks to better determine active or
inactive status. This had the effect of increasing the proportion of known inactive leks because a
higher proportion of “unknown” leks were actually inactive but monitoring intensity was not
sufficient to meet the criteria for being “inactive.” See the Northeast JCR for a local exception to
this analysis/conclusion.

In 2014, about 700 more male sage-grouse were observed on 21 more active leks checked.
Cumulatively, the lek attendance data suggest there were more grouse in 2013 year than in
2012. Together with the favorable nesting/brood reports so far this spring/summer, the decline in
sage-grouse numbers documented in recent years may be ending. It is important to note that the
number of leks sampled increased substantially over the 10-year period and the same leks were
not checked from year to year. However leks that were checked consistently over the same
period demonstrated the same trends except in some local areas as described in the local JCRs.
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Small changes in the statistics reported between annual JCRs are due to revisions and/or the
submission of data not previously available for entry into the database (late submission of data,
discovery of historical data from outside sources, etc). These changes have not been significant
on a statewide scale and interpretation of these data has not changed.

While a statistically valid method for estimating population size for sage-grouse does not yet
exist, monitoring male attendance on leks provides a reasonable index of relative change in
abundance in response to prevailing environmental conditions over time. However, lek data must
be interpreted with caution for several reasons: 1) the survey effort and the number of leks
surveyed/counted has varied over time, 2) not all leks have been located, 3) sage-grouse
populations cycle, 4) the effects of unlocated or unmonitored leks that have become inactive
cannot be quantified or qualified, and 5) lek locations may change over time. Both the number
of leks and the number of males attending these leks must be quantified in order to estimate
population size.

Three independent analyses have assessed changes in long-term sage-grouse populations at
rangewide, statewide, population and sub-population levels in recent years (Connelly et al. 2004,
WAFWA 2008, Garton et al. 2011). The trends reflected by these analyses are generally
consistent with each other and with that shown in Figure 6. These or similar methods of analysis
should be incorporated into Wyoming’s JCRs as they mitigate some of the limitations of using
only average males/lek to determine population trend.

Table 1. Lek Attendance Summary (Occupied Leks)*

a. Leks Counted Percent Peak  Avg Males/
Year Occupied Counted Counted Males  Active Lek 2
2005 1474 452 31 16357 41.8
2006 1545 462 30 21875 53.4
2007 1611 510 32 21329 48.3
2008 1671 565 34 19429 39.2
2009 1700 583 34 15553 31.9
2010 1733 653 38 14154 27.2
2011 1769 648 37 11299 22.6
2012 1805 722 40 12671 22.9
2013 1816 649 36 10613 20.7
2014 1812 773 43 11421 20.5

b. Leks Surveyed Percent Peak  Avg Males/
Year Occupied Surveyed Surveyed Males Active Lek’
2005 1474 795 54 19130 31.6
2006 1545 887 57 22772 34.6
2007 1611 922 57 22242 33.1
2008 1671 835 50 16163 27.5
2009 1700 868 51 15061 255
2010 1733 828 48 11605 20.1
2011 1769 845 48 10147 18.7
2012 1805 833 46 8662 16.7
2013 1816 934 51 7502 13.2

2014 1812 833 46 8392 16.5



c. Leks Checked Percent Peak Avg Males /
Year Occupied Checked Checked Males Active Lek 2
2005 1474 1247 85 35487 35.6
2006 1545 1349 87 44647 41.8
2007 1611 1432 89 43571 39.1
2008 1671 1400 84 35592 32.9
2009 1700 1451 85 30614 28.4
2010 1733 1481 85 25759 235
2011 1769 1493 84 21446 20.5
2012 1805 1555 86 21333 19.9
2013 1816 1583 87 18115 16.7
2014 1812 1606 89 19813 18.6

d. Lek Status Known Percent Percent
Year Active  Inactive® Unknown  Status Active Inactive
2005 1002 92 153 1094 91.6 8.4
2006 1084 107 158 1191 91.0 9.0
2007 1135 128 169 1263 89.9 10.1
2008 1102 155 143 1257 87.7 12.3
2009 1098 184 169 1282 85.6 14.4
2010 1118 194 169 1312 85.2 14.8
2011 1085 212 196 1297 83.7 16.3
2012 1129 239 187 1368 82.5 17.5
2013 1115 281 187 1396 79.9 20.1
2014 1094 353 151 1447 75.6 24.4

2)

not include "Active" leks where only sign was documented

3)

Occupied - Active during previous 10 years (see official definitions)
Avg Males/Active Lek - Includes only those leks where one or more strutting males were observed. Does

Inactive - Confirmed no birds/sign present (see official definitions)
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Figure 6. Average number of males per lek counted in Wyoming from 1960-2014 with a
minimum of 100 leks checked each year.



Average Males/Lek from Occupied Lek Counts
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Figure 7. Average males/lek from occupied lek counts.
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Figure 11. Percent inactive leks from the occupied leks checked with known status.
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Figures 12 and 13. Relative sage-grouse density comparing 2005-2007 and 2012-2014 based on
peak male lek counts and surveys.

Hunting season and harvest

As a result of concerns about the issue of hunting and its impact to sage-grouse a white paper
was prepared in 2008 then revised in 2010 (Christiansen 2010), presented to the WGF
Commission and distributed through the WGF web page. The science and public policy basis
for managing sage-grouse harvest in Wyoming are covered in detail within that document.
Similarly, the Western Association of Fish and Wildlife Agency directors adopted a policy
statement on the topic in the summer of 2010 (Attachment D in Christiansen 2010).

The 2013 hunting season (Figure 14, Table 2) was 6 days shorter than 2011 due to the calendar
effect of opening the season on the third Saturday of September. In 2012 the third Saturday was
September 15 but in 2013 it was September 21.

Area Season Dates Daily/Poss. Limits Falconry

1 Sept. 21-Sept. 30 2/4 Sept. 1-Mar. 1
2,3 Closed Closed Closed

4 Sept. 21-Sept. 23 2/4 Sept. 1-Mar. 1

Figure 14 and Table 2. 2013 sage-grouse hunting season map and regulations.
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Hunting seasons in Wyoming are shown in Table 3a. Due to concerns over low populations the
statewide hunting season was shortened and the daily bag limit decreased to two sage-grouse in
2002 and has remained very conservative since that time. Two areas, eastern Wyoming and the
Snake River Drainage in northwest Wyoming are closed to sage-grouse hunting (Figure 14).

Delaying and shortening the season and decreasing the bag limit dramatically decreased the
numbers of sage-grouse hunters and their harvest in 2002 and 2003. Hunters were also sensitive
to the plight of grouse populations and did not take the opportunity to hunt sage-grouse as much
as they had in the past. But since 2004, hunter numbers and harvest have rebounded as a result of
generally increased sage-grouse numbers. Hunter numbers increased and harvest declined
greatly between 2012 (4,700 hunters/9,869 birds) and 2013 (3,383 hunters/5,726 birds). The
2012 harvest data were well below the 10-year averages. The decline in the number of birds
harvested since 2006 is generally correlated with the declining population indicated by lek
attendance trends. The six day shorter season, as well as poor weather conditions in some
locations, likely reduced hunter participation and harvest as well.

Table 3. Sage Grouse Hunting Seasons and Harvest Data

a. Season Year Season Start Season End  Length Bag/Possesion
Limit
2004 Sep-23 Oct-3 11 2/4
2005 Sep-23 Oct-3 11 2/4
2006 Sep-23 Oct-3 11 2/4
2007 Sep-22 Oct-2 11 2/4
2008 Sep-22 Oct-2 11 2/4
2009-1 Sep-19 Sep-30 12 2/4
2009-4 Sep-19 Sep-25 7 2/4
2010-1 Sep-18 Sep-30 13 2/4
2010-4 Sep-18 Sep-20 3 2/4
2011-1 Sep-17 Sep-30 14 2/4
2011-4 Sep-17 Sep-19 3 2/4
2012-1 Sep-15 Sep-30 16 2/4
2012-4 Sep-15 Sep-17 3 2/4
2013-1 Sep-21 Sep-30 10 2/4
2013-4 Sep-21 Sep-23 3 2/4
b. Harvest Year Harvest Hunters Days Birds/  Birds/ Days/
Day Hunter Hunter
2004 11783 5436 13229 0.9 2.2 2.4
2005 13178 5230 12175 1.1 2.5 2.3
2006 12920 5412 11981 1.1 2.4 2.2
2007 10378 5180 10699 1.0 2.0 2.1
2008 10302 4745 10065 1.0 2.2 2.1
2009 11162 4732 10812 1.0 2.4 2.3
2010 11057 4732 11434 1.0 2.3 2.4

2011 10290 4568 11186 0.9 2.3 2.4
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2012 9869 4700 11342 0.9 2.1 2.4
2013 5726 3383 7672 0.7 1.7 2.3
Avg 10,667 4,812 11,060 1.0 2.2 2.3

The number of sage-grouse wings collected from hunters decreased by 37% in 2013, which is
similar to the 42% decrease in estimated harvest between 2012 and 2013. In 2013, 1,232 wings
were recorded (Table 4), which is about 22% of the estimated harvest. This is near the 10-year
average of 20% and the changes between years are minor.

The 2013 chick:hen ratio (based on harvested wing analysis) was 1.0 chicks per hen (Table 4 and
Figure 15). This level of productivity is typically associated with a declining population. This is
not consistent with the 2014 lek data (all lek checks), which indicated a 11% increase in the
average numbers of males on leks (Table 5). When average males per lek were increasing from
1997-2000 and 2005-2006, the proceeding years’ chick:hen ratio averaged 2.1. Conversely,
when the chick:hen ratio dropped to 1.1:1 in 2000, .8:1 in 2007, 1.1:1 in 2009 and .9:1 in 2010
the average males:lek decreased 20%,16%, 21% and 13% respectively. Relatively small changes
in average males/lek observed in 2002 (+3%) and 2003 (+4%) were proceeded by chick:hen
ratios of 1.6:1and 1.5:1 respectively, although similar chick:hen ratios resulted in declines of
about 15% in both 2002 and 2008. The 57% increase in average males/lek observed in 2005 was
preceded by a statewide chick:hen ratio of 2.4:1 in 2004. In general it appears that chick:hen
ratios of about 1.5:1 result in relatively stable lek counts the following spring, while chick:hen
ratios of 1.8:1 or greater result in increased lek counts and ratios below 1.2:1 result in declines.
Additional data are required to strengthen the statistical strength of these analyses.

Prior to 1997, wing analysis results may be questioned in some parts of the state since most
personnel were not well trained in techniques.

Table 4. Composition of Harvest by Wing Analysis

Year Sample Percent Adult Percent Percent Young Chicks/
Yearling
Size Male Female Male Female Male Female Hens
2004 2268 9.6 22.0 1.3 4.0 30.6 325 24
2005 2841 13.0 21.8 3.4 6.4 24.3 31.1 2.0
2006 2101 19.5 27.9 4.0 6.7 17.7 24.2 1.2
2007 2232 19.8 37.1 3.4 53 15.6 18.8 0.8
2008 2154 14.4 25.8 4.6 6.7 20.3 28.0 1.5
2009 2550 14.1 29.1 5.9 8.3 17.1 25.6 1.1
2010 2169 10.1 39.8 2.6 5.9 11.2 16.6 0.9
2011 2425 8.9 31.2 4.0 5.6 21.3 29.0 1.4
2012 1964 13.2 36.6 4.5 9.1 15.5 211 0.8

2013 1232 12.2 35.7 2.4 6.1 18.8 24.7 1.0

13



Chicks/Hen calculated from wings of harvested sage grouse
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Figure 15. Chicks/Hen 2002-2011 based on wings from harvested grouse.

Year Chicks:Hen (based on wings from | Change in male lek attendance the
harvested birds) following spring

1997 1.9 +36%

1998 24 +21%

1999 1.8 +13%

2000 1.1 -20%

2001 1.6 -15%

2002 1.6 +3%

2003 1.5 +4%

2004 24 +57%

2005 2.0 +17%

2006 1.2 -5%

2007 0.8 -16%

2008 1.5 -16%

2009 1.1 -21%

2010 0.9 -13%

2011 1.4 -7%

2012 0.8 -16%

2013 1.0 +11%

Table 5. Potential influence of chick production, based on wings from harvested birds, on
population trend as measured by male lek attendance.

Weather and Habitat

Sage-grouse nest success and chick survival have been linked to habitat condition, specifically
shrub height and cover, live and residual (remaining from the previous year) grass height and
cover, and forb cover. The shrubs (primarily sagebrush) and grasses provide screening cover
from predators and weather while the forbs provide food in the form of the plant material itself
and in insects that use the forbs for habitat. Spring precipitation is an important determinant of
the quantity and quality of these vegetation characteristics. Residual grass height and cover
depends on the previous year’s growing conditions and grazing pressure while live grass and
forb cover are largely dependent on the current year’s precipitation.

Weather and climate have been linked to sage-grouse population trends (Heath et al. 1997). Most
of the Local Conservation Planning Area JCRs include sections on weather and sage-grouse
relationships. In general spring precipitation is positively linked to chick:hen ratios, which are in
turn, linked to the following year’s lek counts of males. However, periods of prolonged cold, wet
weather may have adverse effects on hatching success, plant and insect phenology and
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production and chick survival. Untimely late snow storms in May and early June of both 2009
and 2010 likely contributed to reduced nesting success and chick survival. Efforts to
quantify/qualify these effects in a predicable fashion over meaningful scales have largely failed.

Calendar year 2012 was the hottest, driest year documented in Wyoming since record keeping
began 118 years ago (NOAA 2012). The lack of spring moisture in 2012 meant little production
of important food plants and insects, therefore lower chick survival and more birds than usual
were likely forced to move to either higher elevation or irrigated meadows and steam courses.
While 2013 saw increased precipitation over 2012, the residual effects 2012 continued to impact
sage-grouse productivity. With the exception of a mid-May snowstorm, most of Wyoming
experienced favorable spring conditions in 2014.

Habitat and seasonal range mapping.

While we believe that most of the currently occupied leks in Wyoming have been documented,
other seasonal habitats such as nesting/early brood-rearing and winter concentration areas have
not been identified. Efforts to map seasonal ranges for sage-grouse will continue by utilizing
winter observation flights and the on-going land cover mapping efforts of the USGS, BLM,
WGF, the Wyoming Geographic Information Science Center (WYGISC) of the University of
Wyoming and others.

CONSERVATION STRATEGIES

Governor’s Core Area Strateqy (CAS) and Executive Order

In an unprecedented move to coordinate sage grouse conservation efforts across the State of
Wyoming, then Governor Dave Freudenthal utilized the recommendations from his Sage-Grouse
Implementation Team (SGIT) and released an Executive Order in August 2008 that directed state
agencies to work to maintain and enhance greater sage grouse habitat in Wyoming. These
actions constituted Wyoming’s Core Area Strategy (CAS). Following the release of the new
“warranted but precluded” listing decision by the Service in 2010, the Governor reconvened the
SGIT to revise and update the CAS. Following the updates prepared during the spring and
summer of 2010 by the Implementation Team, with the assistance of the local sage-grouse
working groups, Governor Freudenthal issued a new Executive Order August 2010 to replace
that from 2008. Then, newly elected Governor Matt Mead issued an Executive Order on June 2,
2011 which reiterated and further clarified the intent of the CAS (which was attached to the
2011-12 statewide JCR and also available at http://wgfd.wyo.gov/web2011/wildlife-
1000817.aspx ) . A list of the projects reviewed for consistency with the CAS is maintained by
the WGFD Habitat Protection Program in Cheyenne.

The Core Area Strategy addresses the threats (habitat loss and fragmentation and insufficient
regulatory mechanisms) specifically identified by the Service in their 2010 listing decision. In a
June 2011 letter to Governor Mead, the Service said, “In summary, the Service believes the
Greater Sage-grouse Core Area Protection provides an excellent model for meaningful
conservation of sage-grouse if fully supported and implemented. We believe that when fully
realized, this effort could ameliorate many threats to the Greater sage-grouse in Wyoming.”

The Core Area Strategy is being implemented across the state under the guidance of a
state/federal interagency team of specialists which meets on a regular basis to discuss issues
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related to implementation of the strategy. A key component of the strategy’s implementation is
the Density and Disturbance Calculation Tool (DDCT). This tool was developed by agency GIS
specialists as an interactive, on-line application through the University of Wyoming’s
Geographic Information and Science Center. Training sessions are provided to industry and
agency staff required to use the DDCT.

The Bureau of Land Management (BLM) and the U.S. Forest Service (USFS) are working to
adopt Wyoming’s Core Area Strategy into their land management decision processes in
Wyoming. A WY-BLM sage-grouse instruction memorandum was issued in early 2012 (WY-
BLM IM 2012-19). BLM Resource Management Plans (RMPs) and USFS Forest Plans across
the state are being amended to incorporate Wyoming’s Core Area Strategy and BLM national
sage-grouse policy (BLM-IM-2012-043 and 044).

Conservation Planning

In 2000, the WGFD formed a citizen/agency working group for the purpose of developing a
statewide strategy for conservation of sage-grouse in Wyoming. The working group completed
its task and in 2003 The Wyoming Greater Sage-Grouse Conservation Plan (WGFD 2003) was
approved by the Wyoming Game and Fish Commission. The State Plan was largely reliant on
implementation by local working groups. The state’s eight LWGs all submitted final
conservation plans between 2006 and 2008. In 2012, the local working groups began the process
of updating their plans with current information to make them consistent with the Wyoming Core
Area Strategy, address the Service’s 2010 listing decision and incorporate new science. This
effort was completed in this reporting period. The updated plans were presented to the Wyoming
Game and Fish Commission in March 2014.

From 2005-2014, Local Working Groups were allocated approximately $5.2 million to support
implementation of local sage-grouse conservation projects. One hundred sixty-five (165) projects
have been approved over that time. The source of this funding is the State of Wyoming General
Fund as requested by Governor Freudenthal and approved by the legislature. Thirty-one (31)
projects (Attachment B) were implemented during the 2013-14 biennium. Most of the projects
are supported by multiple cost-sharing partners. Projects include habitat treatments/restoration,
improved range management infrastructure and grazing management plans, applied research,
inventories, monitoring and public outreach.

The 2014 Legislature approved the 2015-2016 biennium General Fund budget which included
another $1.2 million for local projects. Allocation of these funds will begin in mid-2014.

Natural Resources Conservation Service (NRCS) Sage-Grouse Initiative (SGI)

The NRCS has implemented its Sage-Grouse Initiative (SGI) across Wyoming and 10 other
sage-grouse states. Details of this initiative can be obtained from the NRCS Wyoming State
Office or from the Sage-Grouse Initiative website http:/www.sagegrouseinitiative.com .

Statewide USFWS Candidate Conservation Agreement with Assurances (CCAA)

A mechanism to achieve the goals of the statewide sage-grouse conservation effort is
development of statewide agreements (Candidate Conservation Agreements with Assurances
(CCAA), Candidate Conservation Agreements (CCA), Memoranda of Agreement (MOA) and
incentives to insure management actions on private and public lands will continue in a manner
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that is ecologically, economically, and culturally sustainable. These agreements provide a means
for conserving species through proactive conservation measures that reduce the potential for
additional regulatory requirements that result when species become listed as threatened or
endangered. Currently, a CCAA and a CCA are being developed cooperatively by local, state,
and federal resource agencies that will provide assurances or reduce the potential for additional
regulatory requirements for Wyoming ranch operations in the event that the sage grouse is listed
under ESA. Individual ranches will be able to participate in conservation practices appropriate
to their ranch. The Service is beginning the process of signing up individual ranches to the
CCAA.

OTHER ISSUES

West Nile Virus

West Nile virus (WNv) was first confirmed in sage-grouse in 2003 in the northern Powder River
Basin and is now considered a potential threat to sage-grouse populations. Research efforts have
resulted in several published papers and theses that describe the disease and its potential impact
to sage-grouse populations (Walker and Naugle 2011 and references therein).

Monitoring efforts in 2013 again included: 1) intensive monitoring of radio-collared sage-grouse
during the late summer on study sites across Wyoming, 2) WGF field personnel were directed to
collect late summer sage-grouse mortalities and submit them for testing, and 3) press releases
were distributed requesting the general public, especially landowners, to report late summer
sage-grouse mortalities.

In 2013, five confirmed West Nile virus sage-grouse mortalities were documented, two in
Carbon County and one each in Natrona, Big Horn and Campbell Counties. These numbers are
higher than in recent years, which parallel Wyoming Department of Health reports of increased
human cases and positive mosquito pools. Even so, there is little evidence to suggest a major
mortality event. The positive birds were found scattered around the state and 2014 lek data don’t
suggest otherwise unexplained population declines.

Energy Development

The issue of energy development and its effects to sage-grouse and sagebrush habitats continues
to be a major one in many portions of the state. The topic is of major interest in Local Working
Group efforts and the JCRs for the local conservation areas contain additional detail on the issue.
Research efforts continue to focus on this issue and during this reporting period five peer-
reviewed manuscripts based on Wyoming research were released (Fedy et al. 2014, Harju et
al.2013a, b, Smith et al. 2014 and Taylor et al. 2013.

On-going research examining energy development impacts to sage-grouse and sage-grouse
habitat includes research on the effects of wind energy development in eastern Carbon County.
A master’s thesis (LeBeau 2012) resulted from this research and LeBeau et al. (2014) is a new
peer-reviewed article based on this research.

The results of these research efforts inform and guide management actions where energy
development occurs in sage-grouse habitat (Wyoming Game and Fish Department 2010 and
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Bureau of Land Management 2012). The Wyoming Core Area Strategy is reliant on research
efforts.

RESEARCH AND PUBLICATIONS

See Attachment C for a compilation of current sage-grouse research being conducted in
Wyoming. This information was compiled by Dr. Jeff Beck at the University of Wyoming.
Attachment D is a listing of Wyoming-based research reports and peer-reviewed publications to
date.

MANAGEMENT RECOMMENDATIONS
1) Implement Governor Mead’s Sage-Grouse Executive Order and Core Area Strategy.
2) Continue to implement local conservation plans in all 8 planning areas.

3) Continue to refine and de-bug the new sage-grouse database and Job Completion Report
software to an intranet application.

4) Continue to map lek perimeters and integrate these data into the WGF lek database.
Priority for this effort should be based on the lek size of lek and impending development
actions that may impact leks.

5) Personnel monitoring leks should review and consistently follow established lek
monitoring protocol each year.

6) Map seasonal habitats (nesting/early brood rearing, winter concentration areas) for sage-
grouse using data from the on-going land cover mapping project and sage-grouse
observations.

7) Update the sage-grouse occupied/historic range map for Wyoming.
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Attachment A: Wyoming Sage-Grouse Lek Definitions
(Revised November 2012)

The following definitions have been adopted for the purposes of collecting and reporting sage-grouse lek data. See
the sage-grouse chapter of the Wyoming Game and Fish Department’s Handbook of Biological Techniques for
additional technical details and methods.

Lek - A traditional courtship display area attended by male sage-grouse in or adjacent to sagebrush dominated
habitat. A lek is designated based on observation of two or more male sage-grouse engaged in courtship displays.
Before a suspected lek is added to the database, it must be confirmed by a survey conducted during the appropriate
time of day, during the strutting season. Sign of strutting activity (tracks, droppings, feathers) can also be used to
confirm a suspected lek. Sub-dominant males may display on itinerant (temporary) strutting areas during years when
populations peak. Such areas usually fail to become established leks. Therefore, a site with small numbers of
strutting males (<5) should be confirmed active for two years before the site is added to the lek database.

Satellite Lek — A relatively small lek (usually less than 15 males) within about 500 meters of a large lek often
documented during years of relatively high grouse numbers. Locations of satellite leks should be encompassed
within lek perimeter boundaries. Birds counted on satellite leks should be added to those counted on the primary lek
for reporting purposes._

Lek Perimeter — The outer perimeter of a lek and associated satellite leks (if present). Perimeters of all leks should
be mapped by experienced observers using accepted protocols (Section 1.b.v below); larger leks should receive
higher priority. Perimeters may vary over time as population levels or habitat and weather conditions fluctuate.
However, mapped perimeters should not be adjusted unless grouse use consistently (2+ years) demonstrates the
existing perimeter is inaccurate. The lek location must be identified and recorded as a specific point within the lek
perimeter. This point may be the geographic center of the perimeter polygon calculated though a GIS exercise, or a
GPS waypoint recorded in the field, which represents the center of breeding activity typically observed on the lek.

Lek Complex - A cluster of leks within 2.5 km (1.5 mi) of each other, between which male sage-grouse may
interchange from day to day.

Lek Count - A census technique that documents the number of male sage-grouse observed attending a particular
lek, lek complex, or leks along a lek route based on repeated observation.

e  Conduct lek counts at 7-10 day intervals over a 3-4 week period after the peak of mating activity.
Although mating typically peaks in early April in Wyoming, the number of males counted on a lek is
usually greatest in late April or early May when attendance by yearling males increases.

e  Conduct lek counts only from the ground. Aerial counts are not accurate and are not comparable to ground

counts.

Conduct counts from %2 hour before sunrise to 1 hour after.

Count attendance at each lek a minimum of three times annually during the breeding season.

Conduct counts only when wind speeds are less than 15 kph (~10 mph) and no precipitation is falling.

All leks within a complex should be counted on the same morning.

Lek Count Route — A lek route is a group of leks in relatively close proximity that represent part or all of a discrete
breeding population/sub-population. Leks should be counted on routes to facilitate replication by other observers,
increase the likelihood of recording satellite leks, and account for shifts in distribution of breeding birds. Lek routes
should be set up so an observer following criteria described under “Lek Count” can count all leks within 1.5 hours.

Lek Survey - A monitoring technique designed primarily to determine whether leks are active or inactive.
Obtaining accurate counts of males attending is secondary.

e Ideally, all sage-grouse leks would be counted annually. However, some breeding habitat is inaccessible
during spring because of mud and snow, or the location of a lek is so remote it cannot be routinely counted.
In other situations, topography or vegetation may prevent an accurate count from any vantage point. In
addition, time and budget constraints often limit the number of leks that can be visited. Where lek counts
are not feasible for any of these reasons, surveys are the only reliable means to monitor population trends.
Lek surveys are designed principally to determine whether leks are active or inactive, requiring as few as
one visit to a lek. Obtaining accurate counts of the numbers of males attending is not essential. Lek
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Annual

surveys involve substantially less effort and time than lek counts. They can also be done from a fixed-wing
aircraft or helicopter. Lek surveys can be conducted from the initiation of strutting in early March until
early-mid May, depending on the site and spring weather. When large numbers of leks are surveyed (50+)
the resulting trends of lek attendance over time mirror that of lek counts.

status — Lek status is assessed annually based on the following definitions:

active — Any lek that has been attended by male sage-grouse during the strutting season. Acceptable
documentation of grouse presence includes observation of birds using the site or signs of strutting activity.

inactive — Any lek where sufficient data indicates no strutting activity took place throughout a strutting
season. Absence of strutting grouse during a single visit is not sufficient documentation to establish a lek is
inactive. This designation requires documentation no birds were present on the lek during at least 2 ground
surveys separated by at least 7 days. The surveys must be conducted under ideal conditions (site visits
between April 1 and May 7, no precipitation, light or no wind, %2 hour before to 1 hour after sunrise) or a
ground check of the exact lek location late in the strutting season (after 4/15) during which sign
(droppings/feathers) of strutting activity is not found. Data collected by aerial surveys cannot be used to
designate inactive status.

unknown — Leks for which active/inactive status has not been documented during the course of a strutting
season. Excepting leks not scheduled to be checked in a particular year, the “unknown” status designation
should be applied only in rare instances. Each lek should be checked enough times to determine whether it
is active or not. It is preferable to conduct two good field checks every other year and confirm the lek is
"inactive" rather than check it once every year and have it remain in “unknown” status.

Management status - Based on its annual status, a lek is assigned to one of the following categories for

management purposes:

occupied lek — A lek that has been active during at least one strutting season within the prior ten years.
Occupied leks are protected through prescribed management actions during surface disturbing activities.

unoccupied lek — Two classifications of unoccupied leks are “destroyed” and “abandoned” (defined
below). Unoccupied leks are not protected during surface disturbing activities.

0 destroyed lek — A formerly active lek site and surrounding sagebrush habitat that has
been destroyed and is no longer suitable for sage grouse breeding. A lek site that has
been strip-mined, paved, converted to cropland or undergone other long-term habitat
type conversion is considered destroyed. Destroyed leks are not monitored unless the
site has been reclaimed to suitable sage-grouse habitat.

0 abandoned lek — A lek in otherwise suitable habitat that has not been active during a
period of 10 consecutive years. To be designated abandoned, a lek must be “inactive”
(see above criteria) in at least four non-consecutive strutting seasons spanning the ten
years. The site of an “abandoned” lek should be surveyed at least once every ten years
to determine whether it has been reoccupied by sage-grouse.

undetermined lek — Any lek that has not been documented as active in the last ten years, but

survey information is insufficient to designate the lek as unoccupied. Undetermined lek
sites are not protected through prescribed management actions during surface disturbing
activities until sufficient documentation is obtained to confirm the lek is occupied. This
status should be applied only in rare instances (also see “unknown” above).
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Attachment B: Wyoming sage-grouse projects supported with 2013-14 Wyoming General Fund Appropriation.

Project Name Budget Local Total Cost SG $ | Project Description Partners Status
Biennium | Working
Group
134 - Shell Black Mtn 2013-14 | Big Horn $64,000 | $32,000 requested, $30,000 | Mechanical juniper BLM Grant
Juniper Control (see also Basin approved | removal from sage- Complete;
#60, 107, 135, 167, 168, grouse habitat Project
171) On-going
135 - Rome Hill Juniper 2013-14 | Big Horn $216,000 | $35,000 requested, $30,000 | Mechanical juniper BLM Grant
Control (see also #60, Basin approved | removal from sage- Complete;
107, 134, 135, 167, 168, grouse habitat Project
171) On-going
136 - UW Bentonite 2013-14 | Big Horn $125,140 | $24,244 requested, $11,000 | Research of bentonite American Colloid Co. Grant
impacts research (see Basin approved | mining impacts to sage- Complete;
also #169) grouse Project
On-going
137 - Improving habitat in 2013-14 | Big Horn $104,590 | $50,090 requested, $25,000 | LWG $ to pay for BLM, WY DEQ Grant and
the Cottonwood Crk Basin approved | mechanical conifer Project
drainage (see also #113) removal from sage- Complete
grouse habitat as part of
a larger habitat
restoration project
138 - SG habitat use in 2013-14 | Big Horn $223,272 | $25,000 requested, $22,000 | Determining sage-grouse | WY ADMB, WY Private | Grant
the Big Horn Basin (see Basin approved | habitat use and Lands Grazing Team, Complete;
also #170) movements on the west Breitburn Operating Project
SBlgsir?f the Big Horn L.P., Legacy Reserves, | On-going
Shoshone CD,
Meeteetse CD, Big
Horn Basin Pred Mgt
Dists., National Wildlife
Research Center,
USDA/APHIS/Wildlife
Services
139 - Mich Tech 2013-14 | Big Horn $82,344 | $26,124 requested, $20,000 | Research of enhanced Michigan Technical On-going
sagebrush reclamation Basin approved | sagebrush reclamation

research (see also #109)

techniques on bentonite
mined sites

University, Wyoming
Wildlife and Natural
Resources Trust
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Project Name Budget Local Total Cost SG $ | Project Description Partners Status
Biennium | Working

Group
140 - Jackson Hole SG 2013-14 | Upper Snake $24,000 | $8,800 requested/approved | Finish sage-grouse Craighead Beringia On-going
Habitat and Movement River Basin habitat selection and South, Community
Modeling (see also #30, home-range models Foundation Jackson
75 and 105) using data from prior Hole, private donors

work. ’
141 - Kelly Hayfields 2013-14 | Upper Snake $87,534 | $30,000 requested; $28,200 | Restore native vegetation | Grand Teton National On-going
restoration Phase 3 (see River Basin approved | to abondoned smooth Park, NRCS
also #95, 114, 183) brome hayfields.
142 - Invasive species 2013-14 | Upper Snake $46,728 $3,000 requested/approved | Invasive weed control in Jackson Hole Weed Grant
control in Teton Co. (see River Basin Teton County Mgt Assoc. Complete;
also #112, 133, 181) Project
On-going
143 - Raven/raptor 2013-14 | Southwest, not provided $100,000 requested; | Research to determine Utah State University Grant
density effects to lek South- by applicant $70,000 approved | impacts of raven control Complete;
count (see also #111, Central to sage-grouse Project
179) On-going
144 - Cheatgrass 2013-14 | Upper Green $137,142 | $62,142 requested/approved | Cheatgrass mapping and | Sublette County Weed | Grant
mapping and control in River Basin, spot control & Pest, Green River Complete;
Sublette Co. phase IlI Southwest Basin Coordinated Project
(see also #100, 126) Weed Mgt Assoc.; On-going
WLCI

145 - Impacts of noise on 2013-14 | Wind River- $63,388 | $41,626 requested/approved | Continuing research University of California- | On-going
sage-grouse (see also # Sweetwater examining the effects of Davis, BLM
17,46, 77 & 118) River, noise resulting from

Northeast, energy exploration and

South- development

Central,

Southwest
146 - Response of SGto | 2013-14 | Wind River- $956,593 | $99,841 requested/approved | Continuing research to University of Wyoming, | On-going
sagebrush treatments Sweetwater (multi-year) determine sage-grouse Kelly Ornith. Research
Phase Il (see also #117, River, demographic and habitat | Fynd. BLM. WY
186) South- use response to Reclématio’n &

Central, sagebrush treatments .

Southwest Restoration Center,

WWNRT
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Project Name Budget Local Total Cost SG $ | Project Description Partners Status
Biennium | Working
Group
147 — Impacts of wind 2013-14 | Bates Hole- $1,023,250 $105,000 | Continuing research to National Wind On-going
energy development on Shirley (multi-year) requested/approved | determine sage-grouse Coordinating Collab.,
sage-grouse (see also Basin, demographic and habitat | |herdrola Renewables
#84, 115, 184) South- use response to wind Pacificorp, EnXco ,
(S:ce)tr]:m\l;est energy development. Wyoming Wildlife
Foundation, UW,
W.E.S.T. Inc.,
Wyoming Wildlife
Consultants, LLC
148 - Spring 2013-14 | South- $59,000 | 3 embedded projects - Saratoga, On-going
development/protection Central requested/approved/spent | Beaver Hills water Encampment,
and habitat restoration Southwest development - spring Riverside Cons. Dist.
(see also #47, 99, 110, development/protection in . ’
128, 129) the Saratoga area \li\ilgr?wlg]%gnirﬁeo%her
($12K), restoration seed ’ L
mix purchase for landowners pending
Saratoga area restoration | approval
project ($10K), purchase
of steel spring protection
fencing for future sites
statewide ($37K)
149 - Road attribute 2013-14 | Wind River- $36,000 | $50,000 requested, $36,000 | BLM contractor to BLM Lander FO Grant
inventory in greater sage- Sweetwater approved | inventory roads and Complete;
grouse core habitat River associated attributes in Project
the Twin Crk Travel Mgt A
Area On-going
150 - Sublette Windmil 2013-14 | Upper Green $71,757 | $71,757 requested/approved | Convert existing windmills | Sublette Co. Grant and
Conversions River Basin to solar pumping units to Conservation District, Project
reduce raven nesting landowners/permittees, | Complete
substrate BLM
151 - Sublette Raven 2013-14 | Upper Green $15,000 | $15,000 requested/approved | Raven nest removal and Sublette Co. Grant and
Control and nest River Basin habitat modification Conservation District. | Project
deterrents (see also Gas field operators, Complete

#127)

BLM, WGFD, USDA
Wildlife Services
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Project Name Budget Local Total Cost SG $ | Project Description Partners Status
Biennium | Working
Group
152 - Sagebrush ID in the 2013-14 | Northeast $23,773 | $17,794 requested/approved | Mapping of sagebrush DeSmet Conservation Grant and
Cato Wildfire - Buffalo restoration potential and District, BLM, Project
Core SG habitat inv. spp. control landowners, Johnson Complete
effectiveness in the Cato Co. Weed & Pest
Wildfire area NR.CS ’
153 - Converting CBM 2013-14 | Northeast $72,716 $19,808.16 requested, | Converting CBM wellsto | Campbell Co. On-going
wells to wildlife water $3,025 approved | wildlife/livestock water Conservation District,
sources landowners, BLM,
NRCS
154 - Douglas Core Area 2013-14 | Northeast $178,200 | $40,000 requested, $30,000 | Wildfire restoration Landowners, WGFD, On-going
Wildfire Restoration approved others applied for
155 - Identifying priorities 2013-14 | Northeast $207,376 | $48,830 requested, $24,415 | Research to prioritize University of Wyoming, | On-going
for land use and habitat (multi-year) approved | habitats for land use and | others pending
restoration (see also habitat restoration
#174)
156 - CBM reclamation 2013-14 | Northeast $9,422 $6,747 requested, $3,800 | Develop, print and NRCS, Cambell Co. Grant and
brochure for landowners approved/spent | distribute a brochure for Conservation District, Project
landowners describing BLM, Landowners Complete
CBM reclamation
practices
157 - Fathead minnows 2013-14 | Northeast $71,060 | $71,060 requested, $23,700 | Research to determine University of Waterloo, | On-going
for mosquito control approved | efficacy of fathead Big Horn
research (see also #172) minnows for mosquito Environmental
control to address West Consultants
Nile virus landowners
158 - Effects of mowing 2013-14 | Wind River- $29,061 | $14,531 requested/approved | Research to determine Boise State University, | On-going
and herbicide treatments Sweetwater the effects of habitat University of Wyoming
on the nutritional quality River, treatment on the
of sagebrush in south- Southwest nutritional quality (crude
central, Wyoming protein and chemical
defenses) of sagebrush
159 - PRB Mammalian 2013-14 | Northeast $25,000 $2,620 requested/approved | Research to determine Johnson Co. Predator Grant and
nest predators $2,500 spent | the species of Board, Bighorn Project
mammalian nest Environmental Complete

predators in the PRB
using DNA from hair left
at the nest sites

Consultants
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Project Name Budget Local Total Cost SG $ | Project Description Partners Status
Biennium | Working
Group
160 - Audubon 2013-14 Bates $201,500 $10,000 | Sagebrush ecosystem various foundations Grant
Community Naturalist Hole/Shirley requested/approved/spent | education program for and grants Complete;
(see also #53 and 131) Basin schools Project
On-going
161 - Currant Creek 2013-14 | Southwest $135,000 $25,000 | Mechanical juniper BLM, Muley Fanatics Grant
Ridge juniper removal requested/approved/spent | removal from sage- Complete;
(see also #177, 178) grouse habitat Project
On-going
162 - Sage Creek 2013-14 | Southwest $250,000 | $50,000 requested; $25,000 | Chemical control of BLM; Sweetwater Co. Grant
cheatgrass treatment approved/spent | cheatgrass within a Weed & Pest Complete;
(see also #176) wildfire area Project
On-going
163 - Natrona Core Area 2013-14 | Bates $160,000 $60,000 | Chemical control of BLM:; Natrona Co. Grant
cheatgrass treatment Hole/Shirley requested/approved/spent | cheatgrass Weed & Pest Complete;
Basin Project
On-going
164 - North Gillette Core 2013-14 | Northeast $551,000 $25,000 | Develop an accurate Thunder Basin Grant and
Area sagebrush mapping requested/approved/spent | sagebrush map using 1' Grasslands Prairie Project
(see also #121) aerial photography Ecosystem Assoc. Complete
165 - Sage-grouse 2013-14 | Upper Green $259,883 | $45,600 requested; $16,022 | Research the biological BLM, Craighead Grant
geophagy (see also River Basin approved; $14,688 spent | significance of newly Beringia South, Complete;
#182) documented Wyoming Wildlife Project
phenomenon of sage- Consultants, LLC, On-going

grouse geophagy

WLCI
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GREATER SAGE-GROUSE RESEARCH
CONDUCTED IN WYOMING IN 2013

Presented to Wyoming Game and Fish Department

Compiled by Dr. Jeff Beck, Department of Ecosystem Science and Management, University of
Wyoming, Laramie, WY 82071

November 17, 2013

Research studies are listed alphabetically by principal contact or investigator. Please feel free
to contact principal contacts or investigators with specific questions.

1. ASPATIALLY EXPLICIT INDIVIDUAL-BASED MODELING APPROACH TO
EVALUATE THE CUMULATIVE EFFECTS OF WIND ENERGY DEVELOPMENT ON
THE GREATER SAGE-GROUSE

Contact: Argonne National Laboratory (Dr. Kirk LaGory); Phone: (630) 252-3169; Email:
lagory@anl.gov

Argonne National Laboratory, Environmental Science Division, Drs. Kirk LaGory and Yuki
Hamada

We recently completed development of a spatially explicit, proof-of-concept individual-based
model to examine how wind energy development affects greater sage-grouse populations in
Albany County, Wyoming. The model, based on published life history information, represents
six major processes for seven age-sex classes of sage-grouse: seasonal movements, habitat
selection, competition, body condition change, reproduction, and survivorship. The model
estimates population size and distribution based on individual sage-grouse habitat selection and
resultant reproduction and mortality rates that are based on habitat suitability and proximity to
infrastructure. Scenario tests showed that the location and configuration of wind energy
development are critically important to determining the effect of development on the population,
and that indirect effects can be as significant as direct effects. In 2012, we completed a series of
validation tests and sensitivity analyses of key parameters, resulting in some adjustments to the
model. In 2013, we updated the model based on recent research findings; updated our habitat
suitability models and used them to develop a suitability map for the entire state of Wyoming;
and refined infrastructure submodels. We used the updated model to evaluate population-level
effects of a realistic wind energy development scenario and various mitigation strategies. The
model has the potential to provide valuable information for planning, siting, and assessment of
the cumulative impacts of extensive regional wind development on sage-grouse.

Funding provided by: U.S. Department of Energy, Energy Efficiency and Renewable Energy,
Wind and Water Program.

28



2. AN ANALYSIS OF ENERGY WILDLIFE CONSERVATION POLICY AND
STRATEGIES FOR GREATER SAGE GROUSE AND MULE DEER IN WYOMING

Contact: Dr. Jeff Beck; E-mail: jlbeck@uwyo.edu; Phone: (307) 766-6863 or R. Scott Gamo; E-
mail: scott.gamo@wyo.gov; Phone: (307) 777-4509

R. Scott Gamo, Department of Ecosystem Science and Management, University of Wyoming,
and Wyoming Game and Fish Department, Cheyenne
Jeffrey L. Beck, Department of Ecosystem Science and Management, University of Wyoming

We are evaluating the Wyoming Governor’s Executive Order for Sage-Grouse (SGEO) to: 1)
assess its effectiveness in maintaining sage-grouse populations in sage-grouse core population
areas, and 2) understand better its indirect impact in providing habitat protections for wintering
mule deer. Our approach to assess the effectiveness of the SGEO in maintaining sage-grouse
populations is to use a Before-After-Control-Impact (BACI) design to evaluate sage-grouse lek
counts statewide in core and non-core areas. Our objectives are two-fold: 1) test the effectiveness
of the SGEO, and 2) evaluate the mechanisms affecting the effectiveness of this policy. We will
compare the dynamics of male sage-grouse lek attendance inside core areas across time as well
as compare these dynamics to sage-grouse occurring in non-core areas. In addition, we will
evaluate differences in anthropogenic infrastructure between grouse populations in core and non-
core areas. We will also use a BACI design to evaluate the influence of the sage-grouse core area
policy on mule deer populations and habitat. Our objectives for this portion of our research
include evaluating whether: 1) sage-grouse core population areas provide similar protections for
mule deer, and 2) disturbance on mule deer winter range inside core areas differs from that on
winter ranges outside of sage-grouse core areas. We anticipate our findings will provide
important information for upcoming US Fish and Wildlife Service listing decisions for the
greater sage-grouse as well as agency support of natural resource policy.

Funding: Provided by U.S. Fish and Wildlife Service and Wyoming Game and Fish Department
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3. GREATER SAGE-GROUSE MIGRATION ECOLOGY AND RESPONSE TO
BENTONITE MINING IN THE BIGHORN BASIN, WYOMING

Contact: Dr. Jeff Beck; E-mail: jlbeck@uwyo.edu; Phone: (307) 766-6863 or Aaron Pratt: E-
mail: apratt3@uwyo.edu

Aaron Pratt, Department of Ecosystem Science and Management, University of Wyoming
Jeffrey Beck, Department of Ecosystem Science and Management, University of Wyoming
Lyndon Bucher, American Colloid Company, Belle Fourche, South Dakota

Matthew Dillon, American Colloid Company, Lovell, Wyoming

Tom Easterly, Wyoming Game and Fish Department, Greybull, Wyoming

Wyoming contains 70% of the world’s bentonite clay deposits, and mines in the Bighorn Basin
produce >50% of Wyoming’s annual supply. Bentonite is extracted by open-pit mining that leads
to disturbance, fragmentation, and loss of sagebrush habitat. Plans call for mining to increase in
sagebrush communities; therefore, our primary study objective is to monitor (for up to 4 years;
2011-2014) the demographic rates and habitat selection patterns of greater sage-grouse in an
area with bentonite mining (Shell) compared to a reference area without mining (Hyattville). We
are monitoring female survival, nest success, and brood survival with radio telemetry. For males,
we are attaching bands and collecting feathers from leks to estimate survival using mark-
recapture techniques. To help guide reclamation we are sampling vegetation in microhabitat
plots at nests, early-brood locations, and at paired random locations. In the future we will
evaluate habitat selection at the landscape scale and compare demographic rates of grouse
relative to their exposure to mining. Our second study objective is describing the migration
ecology of these populations using GPS-marked grouse. Observations indicate a wide variety of
migratory behavior including differences in the proportion of each population that is migratory,
timing, distance, duration, destination, and differences among seasons. We will compare the
survival and reproductive success of grouse expressing different migration behaviors and model
migration routes and habitat used. We are also experimenting with using stable isotope
signatures to identify migration behavior. Field data collection may extend through 2014.

Greater sage-grouse sample sizes obtained in the eastern Bighorn Basin, Wyoming, 2011-2013.

Sample Female Male Nest Brood Microhabitat Plots
VHF GPS Band GPS Nest Brood
2011-2012
Shell 26 10 22 6 33 11 33 38
Hyattville 91 21 54 10 94 41 93 60
2013
Shell 17 3 6 0 20 7 20 13
Hyattville 48 19 29 0 56 26 56 34

Funding is provided by the American Colloid Company, Bighorn Basin Local Sage-Grouse
Working Group, and the Margaret and Sam Kelly Ornithological Research Fund.
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4. RESPONSE OF GREATER SAGE-GROUSE TO TREATMENTS IN WYOMING BIG
SAGEBRUSH

Contact: Dr. Jeff Beck; E-mail: jlbeck@uwyo.edu; Phone: (307) 766-6863 or Kurt Smith; E-
mail: ksmith94@uwyo.edu

Smith, Kurt', Jeffrey Beck', Anna Chalfoun® Jason Carlisle?, Stan Harter’, and Sue Oberlie*
y

'University of Wyoming, Department of Ecosystem Science and Management, 1000 East
University Avenue, Laramie, WY 82071

*University of Wyoming, Department of Zoology and Physiology, USGS Wyoming Cooperative
Fish and Wildlife Research Unit, 1000 East University Avenue, Laramie, WY 82071

3Wyoming Game and Fish Department, Lander field office, 260 Buena Vista Drive, Lander, WY
82520

*Bureau of Land Management Wyoming, Lander field office, 1335 Main Street, Lander, WY
82520

Wyoming big sagebrush (Artemisia tridentata wyomingensis) has been treated through chemical
application, mechanical treatments, and prescribed burning to increase herbaceous forage species
released from competition with sagebrush overstory. Originally intended to provide more forage
for livestock, these techniques have been applied to improve habitat for sagebrush wildlife
species such as greater sage-grouse (Centrocercus urophasianus). Treatments are intended to
rejuvenate sagebrush stands by killing older sagebrush plants to promote growth of younger
sagebrush plants and increase herbaceous production. Studies evaluating habitat treatments have
reported varied results and generally lack the replication necessary for evaluation of
demographic rates and fine-scale habitat use of sage-grouse in response to treatments. Our study,
centered near Jeffrey City in Fremont and Natrona Counties, Wyoming is designed as a Before-
After Impact-Control study with 3 years of pre-treatment and 3-to-5 years of post-treatment data
comparing demographic rates and habitat selection patterns within treated and non-treated sites.
We initiated our study in spring 2011 by capturing female sage-grouse and affixing VHF
necklace-mounted radio transmitters to measure pre-treatment nest and brood-rearing success
and microhabitat use. We also began attaching GPS transmitters in spring and summer 2012 to
female grouse. In fall 2013 we received funding to implement treatments in fall 2013. In 2011,
2012, and 2013 we monitored survival at 161 nests and 78 broods from n = 258 VHF or GPS
marked females. Identifying sage-grouse demographic and habitat use responses will aid in
determining the efficacy of habitat treatments intended to enhance habitat for sage-grouse and
other vertebrate species associated with the sagebrush biome.

Funding Sources: Wyoming Game and Fish Department—Wyoming Sage-Grouse Conservation
Fund; Bates Hole/Shirley Basin, South-Central, Southwest, and Wind River/Sweetwater River
Local Sage-grouse Work Groups; University of Wyoming—Wyoming Reclamation and
Restoration Center; Wyoming Wildlife and Natural Resource Trust; and Margaret and Sam Kelly
Ornithological Research Fund
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5. OCCURRENCE AND SURVIVAL INFORMED MODELING OF SAGE-GROUSE
HABITAT IN JACKSON HOLE, WY

Contact: Bryan Bedrosian; E-mail: bryan@bswy.org; Phone: (307) 734-4417

Bryan Bedrosian, Craighead Beringia South
Trapper Haynam, Craighead Beringia South
Bob Crabtree, Yellowstone Ecological Research Center

The end goal of this project is to develop spatially explicit metrics of greater sage-grouse habitat
response in Jackson Hole, WY. This research will relate sage-grouse survival and location data
to a suite of environmental variables. We are developing models for nesting, brood rearing,
summer foraging, and winter foraging life history stages. Our response data were collected from
2007-2010. We have >70,000 GPS and VHF telemetry locations, from all life history stages, for
~25 male and ~75 female birds. We will utilize well established habitat selection modeling
methodologies, such as resource selection probability functions (logistic models) or generalized
linear mixed-effects models. In these use-availability modeling frameworks, statistical models
are fit to biologically relevant covariates (e.g., sagebrush canopy cover, herbaceous understory,
past fire severity, raven occurrence) that are sampled at points where sage-grouse were relocated,
or could have been present. Fitting these models will provide relative measures (parameter
estimates) of apparent sage-grouse preference for particular habitat characteristics. The estimated
parameters can then be used to generate resource use probability surfaces. Using a similar
approach, and semi-parametric survival analysis, parameters will be estimated and then survival
or risk surfaces can be generated. If a best supported model is deemed to have biologically
significant parameter estimates; risk surfaces and resource selection surfaces will be combined to
calculate a habitat suitability surface. The final method for generating a habitat suitability surface
is still being developed. The candidate model structures have not yet been finalized, some
covariates have yet to be synthesized, and covariate data arrays are still being populated.

Funding provided by: Wyoming Game and Fish Department, Community Foundation of
Jackson Hole, Charles Engelhard Foundation.
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6. EFFECTIVENESS OF SAGE-GROUSE CORE AREAS AS AN UMBRELLA FOR
NON-GAME SAGEBRUSH SPECIES OF GREATEST CONSERVATION NEED

Contact: Dr. Anna Chalfoun; E-mail: achalfou@uwyo.edu: Phone: (307) 766-6966
Jason Carlisle', Anna Chalfoun', Martin Grenier’, Andrea Orabona’, Susan Patla’, Zack Walker?,
Tom Christiansen’, Kurt Smith’, Jeffrey Beck’

'Wyoming Cooperative Fish & Wildlife Research Unit, Department of Zoology & Physiology,
University of Wyoming; *Wyoming Game and Fish Department; *Department of Ecosystem
Science and Management, University of Wyoming

We are investigating how effective Greater Sage-Grouse is as an umbrella species for the
conservation of non-game wildlife associated with the sagebrush-steppe ecosystem, specifically
those designated as species of greatest conservation need (SGCN). Wyoming’s Greater Sage-
Grouse Core Population Areas and the host of current efforts to conserve sage-grouse provide a
natural laboratory for testing the umbrella species concept and our findings will be useful to
managers interested in indirectly conserving SGCN under the streamlined approach of the sage-
grouse umbrella. In order to rigorously test sage-grouse as an umbrella species, we are
implementing a four-part approach, focusing on differing spatial scales: 1) quantify overlap
statewide between sage-grouse core areas and focal SGCNs’ predicted spatial distribution using
GIS data, 2) examine the occurrence and relative abundance of SGCN across gradients of
sagebrush habitat structure and sage-grouse breeding density in the field, 3) evaluate the
reproductive success of two sagebrush-obligate passerine SGCN (Brewer’s Sparrow, Sage
Thrasher) across gradients of sagebrush habitat structure, and 4) examine the responses of SGCN
to sagebrush-reducing habitat treatments designed to improve sage-grouse brood-rearing habitat.
We are currently updating the preliminary analyses for objective 1 using a more rigorous overlap
analysis. We successfully completed our second field season this past summer, collecting data
near Jeffrey City, WY to address objectives 2-4. Following field seasons (2014-2015) will
continue to address objectives 2-4. Habitat treatments (in conjunction with K. Smith and J.
Beck) are planned for implementation this fall near the Cedar Rim, Lander Region.

Funding provided by: Wyoming Game and Fish Department, Southwest Local Working Group,
and Wind River / Sweetwater River Basin Local Working Group.
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7. IMPACTS OF RAVEN ABUNDANCE ON GREATER SAGE-GROUSE NESTING
SUCCESS IN SOUTHWEST AND SOUTH-CENTRAL WYOMING

Contact: Dr. Mikc Conover; E-mail: mike.conover@usu.edu: Phone: (435) 797-2436

Michael Conover, Jonathan Dinkins, Scott Mabray, and Luke Peebles, Department of Wildland
Resources, Utah State University, Logan, Utah, 84322-5230

We have studied female sage-grouse habitat selection, nest success, and survival in relation to
avian predators from 2008-2013. Research was conducted at 12 study sites, 16-km or 24-km
diameter, in southern Wyoming. This research has been a collaborative effort among the BLM,
University of Wyoming, Utah State University, and Wyoming Game and Fish Department.
Between BLM, University of Wyoming, and Utah State University, 69—200 sage-grouse hens
were monitored per year. This project has produced three individual projects: 1) Common Raven
Density and Greater Sage-grouse Nesting Success in Southwest Wyoming: Potential
Conservation and Management Implications (Dinkins dissertation 2013), 2) Anthropogenic
Resource Use by Common Ravens in Southwestern Wyoming (Mabray M.S. thesis), and 3)
Evaluation of Potential Effects of Raven and Raptor Densities on Sage-grouse Lek Counts:
Winter Survival and Spring Habitat Selection of Sage-grouse Juveniles (Peebles M.S. thesis).

Common ravens have a long history of living near human development and thriving in
human altered landscapes. During winter, anthropogenic development and land use may provide
critical roosting and foraging opportunities for ravens in southwestern Wyoming. We conducted
1679 daily point counts at landfills during 2013 to determine the numbers of ravens foraging at
different times throughout a given day and variation in use during different seasons of the year.
We also captured 23 ravens during 2013 and monitored their movements using remote data
logging stations, ground telemetry, aerial telemetry, and direct visual identification at landfills
and roosts in the region.

USDA Wildlife Services began targeted raven removal for the benefit of sage-grouse
nesting at landfills throughout southwest Wyoming in January of 2013. This provided an
opportunity to assess the efficacy of large-scale raven removal for the benefit of sage-grouse.
During the summer of 2013, we conducted 1,104 raptor/corvid point counts. This effort
involved visiting 168 random locations multiple times in sage-grouse habitat within the project’s
12 designated study sites. Each random location was visited at least twice, and most were visited
between 5-8 times. Avian predators were spotted in 45% of the point counts. Detections of
ravens during point counts occurred 14% of the time.

Study Funders: Anadarko Petroleum Corporation, Bureau of Land Management, Lincoln
County Predator Management Board, Predatory Animal District of Sweetwater County, South-
central Sage-grouse Local Working Group, Southwest Sage-grouse Local Working Group, Uinta
County Predator Management Board, Wyoming Animal Damage Management Board, Wyoming
Game and Fish Department, Wyoming Landscape Conservation Initiative
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8. STATE-WIDE SEASONAL GREATER SAGE-GROUSE HABITAT MODELING
FOR WYOMING

Contact: Dr. Brad Fedy; E-mail: bfedy(@uwaterloo.ca; Phone: (519) 888-4567 ext. 32706

Principal Investigator
Dr. Brad Fedy, Department of Environment and Resource Studies, University of Waterloo,
Waterloo, Ontario, Canada in collaboration with USGS Fort Collins Science Center.

Additional Investigators

Kevin E. Doherty, United States Fish and Wildlife Service, Bismarck, ND 58501, USA.

Cameron L. Aldridge, Department of Ecosystem Science and Sustainability and Natural
Resource Ecology Laboratory, Colorado State University, in cooperation with U.S.
Geological Survey, Fort Collins Science Center, 2150 Centre Avenue, Bldg. C, Fort Collins,
CO 80526, USA.

Micheal O’Donnell, U.S. Geological Survey, Fort Collins Science Center, 2150 Centre Avenue,
Bldg. C, Fort Collins, CO 80526, USA.

Jeffrey L. Beck, Department of Ecosystem Science and Management, University of Wyoming,
Dept 3354, 1000 East University Ave., Laramie, WY 82071, USA.

Bryan Bedrosian, Craighead Beringia South, PO Box 147, 6955 E. 3rd St., Kelly, WY 83011,
USA.

David Gummer, Parks Canada, 1150-635 8 Ave. SW, Calgary, Alberta T2P 3M3, Canada.

Matthew J. Holloran, Wyoming Wildlife Consultants, LLC, 201 West Pine St., Pinedale, WY
82941, USA.

Gregory D. Johnson, Western EcoSystems Technology, Inc., 2003 Central Avenue, Cheyenne,
WY 82001, USA.

Nicholas W. Kaczor, U.S. Fish and Wildlife Service, 134 Union Blvd., Suite 300, Lakewood,
CO 80228, USA.

Christopher P. Kirol, Department of Ecosystem Science and Management, University of
Wyoming, Dept 3354, 1000 East University Ave., Laramie, WY 82071, USA.

Cheryl A. Mandich, Department of Zoology and Physiology, University of Wyoming, Casper
Center, 125 College Drive, Casper WY 82601, USA.

David Marshall, KC Harvey Environmental, LLC, 376 Gallatin Park Drive, Bozeman, MT
59715, USA.

Gwyn McKee, Thunderbird Wildlife Consulting, Inc., 5303 Van Ripper St., Gillette, WY 82718,
USA.

Chad Olson, Hayden-Wing Associates, LLC., 2308 South 8th Street, Laramie, WY 82070, USA.

Aaron C. Pratt, Department of Ecosystem Science and Management, University of Wyoming,
Dept 3354, 1000 East University Ave., Laramie, WY 82071, USA.

Christopher C. Swanson, Kulm Wetland Management District, U.S. Fish and Wildlife Service,
Kulm, ND 58456, USA.

Brett L. Walker, Avian Research Program, Colorado Division of Parks and Wildlife, 711
Independent Ave., Grand Junction, CO 81505, USA.

Animal habitat selection is an important and expansive area of research in ecology. In particular,
the study of habitat selection is critical in habitat prioritization efforts for species of conservation
concern. Wyoming is predicted to remain a stronghold for greater sage-grouse (Centrocercus
urophasianus) populations and contains approximately 37% of remaining birds. We compiled
species data from 14 unique radiotelemetry studies and habitat data from high-quality,
biologically relevant, Geographic Information System (GIS) layers across Wyoming. We
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developed habitat selection models for greater sage-grouse across Wyoming for three distinct life
stages: 1) nesting, 2) summer/late brood-rearing, and 3) winter. We developed patch and
landscape models across four different extents, producing Statewide models and regional models
for 3 different regions of Wyoming: 1) Southwest, 2) Central, and 3) Northeast. Habitat
selection varied among regions and seasons yet, preferred habitat attributes generally matched
the extensive literature on sage-grouse seasonal habitat requirements. We chose Resource
Selection Function (RSF) thresholds for each model set that delineated important seasonal
habitats for sage-grouse. Each model set showed good validation and discriminatory capabilities
within our study site boundaries. We tested model performance in areas not used in the
development of the model (i.e., novel areas). The associated manuscript was resubmitted to
Wildlife Monographs after addressing reviewer comments in June 2013.
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9. STATE-WIDE GENETIC CONNECTIVITY FOR GREATER SAGE-GROUSE IN
WYOMING

Contact: Dr. Brad Fedy; E-mail: bfedy@uwaterloo.ca; Phone: (519) 888-4567 ext. 32706

Principal Investigators

Dr. Brad Fedy, Department of Environment and Resource Studies, University of Waterloo,
Waterloo, Ontario, Canada in collaboration with USGS Fort Collins Science Center.

Dr. Sara Oyler-McCance, U.S. Geological Survey, Fort Collins Science Center, Fort Collins, CO

80526, USA

Colorado Greater sage-grouse population connectivity has been identified as a priority
management issue by multiple state and federal management agencies. We are currently working
on a large-scale project to assess levels of population connectivity using genetic approaches. This
project will assist in the delineation of related populations and describe possible sub-population
boundaries that transcend all administrative boundaries. The research will also identify likely
barriers to the movement of individuals among populations. The study will assist managers in
understanding the relative importance of priority habitats and in accordance with policy, assist in
the priority management of those habitats. One objective of the State's Game and Fish Agency is
to maintain connectivity. To accomplish this, we must understand more about the genetic
diversity and the likelihood and nature of impacts from any inbreeding that is identified and the
association between the seasonal habitats of the species and the subpopulations that use them.
We have completed the first stage of the project involving the collection of feather samples and
the laboratory processing of the approximately 2000 feather samples from across Wyoming. This
stage involved DNA isolation, the use of multiple molecular markers, and the development of the
genetic data that will be used to quantify connectivity. The second stage of the project has begun
will comprise the analysis of the genetic data compiled from the first stage and produce the
management-relevant products previously mentioned.
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10. ASSESSING THE EFFICACY OF FATHEAD MINNOWS (PIMEPHALES
PROMELAS) FOR MOSQUITO CONTROL.

Contact: Dr. Brad Fedy; E-mail: bfedy(@uwaterloo.ca; Phone: (519) 888-4567 ext. 32706

West Nile virus (WNv) has emerged as an important threat to greater sage-grouse. WNv is an
important source of mortality in low and mid-elevation populations throughout the West and
severe impacts have been documented in northeastern Wyoming. Infected mosquitos are the
primary source for WNv. Likely the most effective approach to controlling WNv and limiting its
impacts on sage-grouse populations will involve mosquito control. One of the primary
anthropogenic water sources that serves as breeding habitat for mosquitos in northeastern
Wyoming are livestock ponds. Fathead minnows (Pimephales promelas) can function as
effective biological control agents of certain mosquitos. We are proposing to test the efficacy of
fathead minnows for mosquito control in northeastern Wyoming, in the hopes of minimizing the
threat of WNv and the impacts it can have on sage-grouse population persistence. Beginning in
2013, we have selected control and treatment ponds in Sheridan and Johnson counties. We
introduced minnows into the treatment ponds and monitored mosquito densities across both
control and treatment ponds. Field work will continue in summer 2014.
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11. ASTUDY OF THE IMPACTS OF A WIND ENERGY DEVELOPMENT ON
GREATER SAGE-GROUSE IN SOUTHEASTERN WYOMING

Contact: Dr. Matt Holloran; E-mail: matth@wyowildlife.com; Phone: (307) 399-6885

Chad LeBeau, Gregory Johnson, Ryan Nielson and Dr. Trent McDonald, Western EcoSystems
Technology, Inc.; Dr. Matt Holloran and John Dahlke, Wyoming Wildlife Consultants, LLC; Dr.
Jeffrey Beck, University of Wyoming Department of Ecosystem Science and Management.

In June 2008, the U.S. Department of Energy (DOE) set forth development of wind-generated
electricity as a national energy priority. DOE estimated that the U.S. has ample wind resources
to reach the goal of 20% of our nation’s power supplied by wind energy by 2030, but one of the
greatest hindrances to this accomplishment may be uncertainties regarding the potential impacts
of wind energy developments to wildlife. The impacts of wind development to sage-grouse are
currently unknown; however, potential effects to the species are enough to limit energy
development in some sagebrush-dominated regions of the West, especially throughout much of
central and western Wyoming. The overall goal of the research updated here is to establish the
short-term effects of a wind energy development on female sage-grouse. We are studying sage-
grouse inhabiting areas near the PacifiCorp Seven Mile Hill wind project located approximately
15 km west of Medicine Bow, WY. Research was initiated in April 2009; the National Wind
Coordinating Collaborative joined the effort in 2011. Female sage-grouse equipped with VHF
radio-transmitters are being radio-tracked to document seasonal habitats (e.g., nesting, brood-
rearing, summer, winter) selected and population demographics (e.g., survival, nesting success,
chick productivity). We radio-tracked 131 female sage-grouse in 2013, including 55 females
captured from 3 leks located <1.4 km from a wind turbine and 76 females captured in a control
area. Between April 1 and Sept 1, 2013 we collected 1430 locations of this radio-equipped
sample. We additionally collected vegetation and soils data at 114 use and random plots, and
have conducted avian predator (e.g., Corvidae and raptors) nest and point count surveys
throughout the study area. We will compare sage-grouse using habitats near wind turbines to
grouse using habitats away from wind turbines to assess population-level effects of the wind
energy development. Vegetation and avian predator data will be used to generate covariates for
inclusion in wind energy development impact modeling.

Funding provided by: National Fish and Wildlife Foundation as directed by the National Wind
Coordinating Collaborative Sage-grouse Committee (2011-2012-2013); Agricultural Experiment
Station at the University of Wyoming (2011); Wyoming Reclamation and Restoration Center at
the University of Wyoming (2011); Bates Hole/Shirley Basin Local Sage-grouse Working Group
(2011-2012-2013); South Central Local Sage-grouse Working Group (2012-2013); Southwest
Local Sage-grouse Working Group (2013); EnXco (2011-2012); Iberdrola Renewables (2011);
PacifiCorp (2011-2012-2013); and the American Wind Energy Association (2013).
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12. EVALUATION OF THE RESPONSE OF FEMALE GREATER SAGE-GROUSE TO
WIND DEVELOPMENT ACTIVITIES ASSOCIATED WITH THE CHOKECHERRY
AND SIERRA MADRE WIND ENERGY PROJECT, CARBON COUNTY, WYOMING

Contact: Jon Kehmeier; E-mail: jkehmeier@swca.com; Phone: 303.487.1183

Jon Kehmeier and Nate Wojcik, SWCA Environmental Consultants; Josh Millspaugh and Chris
Hansen, University of Missouri; Scott Gamo, Wyoming Game and Fish Department; Mark
Rumble, U.S. Forest Service Rocky Mountain Research Station

Power Company of Wyoming (PCW) has proposed to construct the 1,000 turbine, 3,000
megawatt Chokecherry and Sierra Madre Wind Energy Project south of Rawlins, Wyoming. A
before-after-control-impact (BACI) design is being used to evaluate the impacts of wind energy
development on greater sage-grouse. The research area consists of 2 treatment areas where wind
energy development will occur and 3 control areas without any wind energy development.
Generally, the research effort will evaluate pre-construction habitat selection, population
demographics, general movement and distribution patterns, and lek attendance trends. In spring
2010, 40 rump-mounted GPS PTTs were deployed on female sage-grouse; recovered PTTs were
redeployed in fall 2010. In 2011, the number of tagged females was increased to 55 (11 in each
study unit). The number of tagged females will remain at 50 or more through the duration of the
research effort. Based on current projections for construction wind energy facilities, it is
anticipated that more than 4 years of pre-construction data will be collected. Monitoring and
research efforts will continue during construction and post-construction to evaluate potential
impacts of wind energy development activities.

Funded by: Power Company of Wyoming
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13. HOW DO SAGE-GROUSE RESPOND TO ON-SITE MITIGATION IN AN ENERGY
DEVELOPMENT ENVIRONMENT?

Contact: Tom Maechtle; E-mail: tom@bighornec.com; phone: (307) 673-7571
Tom Maechtle, Big Horn Environmental Consultants, P.O. Box 207 Sheridan, Wyoming 82801

Big Horn Environmental Consultants (BHEC), with the support of Anadarko Petroleum Corporation
radio-marked and monitored sage-grouse females from 2008-2011 while maintaining a sample size
of 100 radio-marked hens. The focus of this research is to understand the response of sage-grouse to
on-site mitigation in a Coal Bed Natural Gas (CBNG) development area. Sage-grouse avoidance of
energy development has been extensively researched and documented (Naugle et al. 2011) and
sage-grouse productivity has been shown to be depressed in human-altered landscapes (Connelly
et al. 2011). Sage-grouse researchers and managers have suggested on-site mitigation measures
(e.g., remote well monitoring, burying power lines, etc.) as a tool to reduce these impacts;
however, few studies have empirically tested the effectiveness of these mitigation efforts. We
are quantifying the response of sage-grouse to these mitigation efforts by assessing critical
components of sage-grouse population viability—habitat use and associated fitness outcomes
during the female reproductive period. First, we are exploring female habitat use— in terms of
avoidance of infrastructure— during the nesting and brood-rearing periods to assess if on-site
mitigation reduces avoidance behavior in energy-altered landscapes. Second, we are exploring
possible associations between specific CBNG infrastructure components and productivity (e.g.,
nest success and brood survival) in relation to mitigated and non-mitigated development areas to
determine if on-site mitigation measures are targeting the energy features that are most
consequential to sage-grouse productivity and if on-site mitigation, as a whole, improves sage-
grouse productivity in energy-altered landscapes. We are currently drafting manuscripts to share
our research findings.

Funding Provided by: Anadarko Petroleum Corporation and in-kind support from BHEC

41


mailto:tom@bighornec.com

14. EVALUATION OF THE RESPONSE OF GREATER SAGE-GROUSE TO WIND
DEVELOPMENT ACTIVITIES ASSOCIATED WITH THE CHOKECHERRY AND
SIERRA MADRE WIND ENERGY PROJECT, CARBON COUNTY, WYOMING

Contact: Dr. Josh Millspaugh; E-mail: millspaughj@missouri.edu

Joshua Millspaugh and Christopher Hansen, University of Missouri; Mark Rumble, U.S. Forest
Service Rocky Mountain Research Station; Scott Gamo, Wyoming Game and Fish Department;
Jon Kehmeier and Nate Wojcik, SWCA Environmental Consultants; Garry Miller, Power
Company of Wyoming

Power Company of Wyoming (PCW) has proposed to construct the 1,000 turbine, 3,000
megawatt Chokecherry and Sierra Madre Wind Energy Project south of Rawlins, Wyoming. A
before-after-control-impact (BACI) design is being used to evaluate the impacts of wind energy
development on greater sage-grouse. The research area consists of 2 treatment areas where wind
energy development will occur and 3 control areas without any wind energy development.
Generally, the research effort will evaluate pre-construction habitat selection, population
demographics, general movement and distribution patterns, and lek dynamic trends. Our design
calls for maintaining 50 males (adult/yearling) tagged with GPS PTTs and 75 males (adult,
yearling, and juvenile) tagged with VHF transmitters, distributed evenly among the 5
control/treatment areas. Since 2011, we have collected >92,000 locations on tagged males.
Each spring, we conduct lek counts on 50-56 leks and collect sightability data (variables
influencing male sage-grouse detection on leks) on tagged individuals on leks. We collected
sightability data on 156 uniquely tagged males on leks since 2011. To evaluate male microsite
resource selection during summer/autumn, we collect microsite vegetation characteristics at used
and paired-random sites, using locations selected from the GPS data. Since 2011, we have
collected vegetation measurements surrounding 147 used male sites and 588 paired-random sites.
It is anticipated that 4 years of pre-construction data will be collected prior to the initiation of
wind development activities.

Funded by: Wyoming Game and Fish Department, U.S. Forest Service Rocky Mountain
Research Station, National Renewable Energy Laboratory, National Fish and Wildlife
Foundation, Western Association of Fish and Wildlife Agencies, Bureau of Land Management,
National Wind Coordinating Collaborative, University of Missouri, SWCA Environmental
Consultants, and Power Company of Wyoming
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15. WHAT POTENTIAL MITIGATION AND RESTORATION SITES HAVE THE
MOST POTENTIAL BENEFIT FOR GREATER SAGE-GROUSE?

Contact: Melanie A. Murphy; E-mail: melanie.murphy@uwyo.edu; Phone: (307) 766-5295

Beth A. Fitzpatrick and Melanie A. Murphy, Department of Ecosystem Sciences and
Management, University of Wyoming, Laramie, Wyoming 82071

To meet the management objective of long-term landscape-level sustainability of sage-grouse
populations, both occupancy of habitat and functional connectivity through the landscape are
required. Avoiding or reclaiming sage-grouse lek sites may influence population networks and
can be used for making decisions regarding sage-grouse management. In order to prioritize
landscape-level restoration efforts and plan for future development, we are addressing the
following objectives in the Bighorn and Powder River basins:

Objective 1: Predict site-level sage-grouse occurrence in relation to energy development.
Objective 2: Estimate functional connectivity of sage-grouse.
Objective 3: Predict occurrence & connectivity of sage-grouse in future landscape scenarios.

We have collected presence-absence (43 sites), genetic (120 leks), and sound (20 sites) data.
Preliminary of occurrence models (including DWGF data) show that amount and configuration
of habitat, growing season precipitation, and wetness influence probability of lek occurrence.
Preliminary genetic data have high genetic diversity (alleles/locus= 13.6) and genetic structure
(Fst=0-0.236; Dps = 0.268 — 0.744, n = 35 leks). The preliminary connectivity models suggest
that geographic distance, sage brush, topography and mean annual precipitation influence gene
flow.

We will collect additional data in 2014 (goal of ~150 leks and ~3,000 genetic samples total).
Occurrence (Objective 1) and functional connectivity (Objective 2) of sage-grouse will be
integrated in a network framework to identify spatially explicit sites important for sage-grouse
population sustainability in the context of alternative development and restoration scenarios
(Objective 3).

Funding by: Wyoming Reclamation and Restoration Center, Northeast Wyoming Sage-grouse

Working Group, University of Wyoming, Society for Integrative and Comparative Biology,
Margaret and Sam Kelly Ornithology Fund, Sigma Xi GIAR, RM-URISA
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16. RESOURCE SELECTION AND LANDSCAPE-LEVEL CONSERVATION
PLANNING FOR SAGE-GROUSE IN THE GREAT DIVIDE BASIN IN SOUTH-
CENTRAL WYOMING

Contact: Chad Olson; E-mail: chad@haydenwing.com; Phone: (307) 742-5440

Chad V. Olson, Mathew R. Dzialak, Seth M. Harju, Jennifer E. Hess, James P. Mudd, and
Jeffrey B. Winstead. Hayden-Wing Associates, LLC, Natural Resource Consultants, Laramie,
Wyoming 82070

Prioritizing seasonal habitats for greater sage-grouse in landscapes undergoing energy
development is critical for guiding future anthropogenic activities. Providing stakeholders with
high-resolution modeling of critical habitats based on locally-collected data will improve front-
end landscape conservation planning and help prioritize reclamation efforts thereby reducing
overall impacts. In our study, we equipped female greater sage-grouse with solar-powered
ARGOS/GPS transmitters in and around the Wamsutter Energy Field in south-central Wyoming.
Our objectives are to: (1) quantify resource selection/avoidance, (2) generate high-resolution
maps predicting probability of use for critical seasonal habitat at the landscape scale, and (3)
investigate use of habitat enhancement sites and evaluate future treatment locations. The main
study area extends from I-80 between Wamsutter and Creston Junction north to the Chain Lakes,
and the Stewart Creek drainage northwest of Rawlins is being used as a reference area.
Although some limited fieldwork will continue, our focus will be shifting from data collection to
data analysis and report/manuscript preparation in 2014.

Funding is provided by BP America Production Company.

Recent publications from this or related projects are downloadable from:
http://www.haydenwing.com/publications.html
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17. EXAMINING THE EFFECTS OF NOISE FROM ENERGY DEVELOPMENT ON
THE BREEDING BIOLOGY OF THE GREATER SAGE-GROUSE (CENTROCERCUS
UROPHASIANUS)

Principal Investigator: Gail Patricelli, Associate Professor, Dept. Evolution and Ecology,
University of California, Davis; E-mail: gpatricelli@ucdavis.edu

Additional Investigator:
Dr. Stacie L. Hooper, Postdoctoral Researcher, Dept. Evolution and Ecology, UC Davis

The goal of this project is to investigate the effects of noise from natural gas development on
sage-grouse reproductive behaviors. This project has three major objectives. First, we monitored
noise sources in Sublette and Campbell counties that are associated with energy development,
including drilling rigs, compressor stations, roads, and generators. Second, to examine the
impacts of noise on sage-grouse, we conducted a noise playback experiment on leks in our study
site in Fremont County from 2006-2009. We found an immediate and sustained decline in male
lek attendance and elevated fecal stress hormone levels on noise leks relative to paired control
leks. Third, we adapted landscape-level noise modeling software (NMSimNord) and are now
using it, along with our measurements from noise sources, to map the “acoustic footprint” of
natural gas development in the Pinedale Anticline from 1998-2011. The model has recently been
upgraded and expanded, and while this allows us to model noise propagation under different
weather conditions that occur in sagebrush habitat, it also has significant bugs. We are currently
working with our partners at the National Park Service and the model programmer to fix these
bugs and to implement scripts that will allow us to model a large number of noise sources
simultaneously. The spatial data layers generated by the model are being included in habitat-
selection models to determine the role that noise has played in sage-grouse declines, determine
the noise exposure threshold for this species, and determine what metric or metrics are most
appropriate for characterizing noise impacts.

This research has been funded by grants from: the Bureau of Land Management, the
Wyoming Sage-grouse Conservation Fund (via the Sage-grouse Local Working Groups), the
Tom Thorne Sage-Grouse Conservation Fund (via the Wyoming Community Foundation), the
National Fish and Wildlife Foundation, the National Parks Service, the National Science
Foundation and the University of California, Davis
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18. USE OF GENETIC DATA TO DETECT ISOLATION AND TIMING OF
ISOLATION OF GREATER SAGE-GROUSE POPULATION IN NORTHWEST
WYOMING

1 2 11 . . .
Sarah Schulwitz, Bryan Bedrosian, Jeff Johnson — Department of Biological Sciences,

University of North Texas; 2Craighead Beringia South

Recent range-wide, genetic-based studies on Greater Sage-Grouse (Centrocercus urophasianus)
have identified multiple isolated populations with reduced genetic diversity. These studies,
however, excluded a population within Teton National Park, located north of Jackson, WY,
which is surrounded by potential natural dispersal barriers as well as recent anthropogenic
habitat fragmentation. Using 16 microsatellite loci, we analyzed 300 Greater Sage-Grouse
samples collected near Jackson, to the northeast of Jackson (Gros Ventre), in west-central
(Pinedale) and east Wyoming (Powder River Basin), and in southeast Montana (Big Horn Basin)
to determine levels of genetic diversity and the degree of connectivity of the Jackson population
with surrounding populations. Significant population differentiation existed among Sage-Grouse
populations with data suggesting that the Jackson population is isolated relative to the other
sampled populations, particularly Pinedale, its closest neighboring large population.
Additionally, the Gros Ventre and Jackson populations exhibited significantly reduced levels of
genetic diversity relative to other sampled populations. This study is currently in review by the
journal Conservation Genetics. Current work is aimed at determining the timing of divergence
(i.e. historic or recent) of the Jackson population relative to surrounding populations in
Wyoming. Sequence data at five nuclear introns and mitochondrial control region-I & II has
been generated for a subset of individuals from Jackson, Gros Ventre, Pinedale and Powder
River Basin. Single nucleotide polymorphisms (SNPs) will be identified at each locus and be
used in coalescent-based analyses to determine approximate timing of Jackson Sage-Grouse
isolation. These results will inform decisions for future management of the Jackson Greater
Sage-Grouse population.

Funding for the Jackson connectivity project was obtained from Upper Snake River Basin Sage-
Grouse Working Group, Wyoming Game & Fish Department, Craighead Beringia South,
University of Wyoming, Grand Teton National Park, Jackson Hole Airport, US Forest Service
and Bureau of Land Management. Funding for the Sage-grouse SNP project was obtained
through University of Wyoming-National Park Service Research Center.
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19. USING ASSISTED SUCCESSION TO IMPROVE SAGE-GROUSE HABITAT IN
HIGH CONFLICT AREAS OF THE BIG HORN BASIN, WY

Catherine Tarasoff — School of Forest Resources and Environmental Science, Michigan
Technological University. 1400 Townsend Drive, Houghton, MI. ctarasof(@mtu.edu.

Recent research has documented excellent survival (100%) and growth using container grown
Wyoming big sagebrush. Additionally, mine operators have observed good survival rates of the
perennial species crested wheatgrass, blue grama, bottlebrush squirreltail and slender wheatgrass
when direct seeded into cheatgrass infested areas. The combination of grasses with native shrubs
could be used to improve sage-grouse habitat. Assisted succession is a 2-step process that starts
with ‘claiming the site’ from cheatgrass, followed by interplanting with sagebrush. The objectives
of our proposal are to improve sage-grouse habitat by preventing invasive species, increasing
structural complexity, species diversity and overall site productivity.
Two sites were covered with livecast soil and seeded (2012) with:
e 100% crested wheatgrass
e 1:1:1:1 crested wheatgrass:blue grama:bottlebrush squirreltail:slender
wheatgrass
e No seeding (control)

All treatments were replicated 4 times at each site. Sagebrush seedlings are being grown and
will be transplanted as small islands (~9m?) within the seeded areas, April 2014 at 2 plants/m’.
We will measure seedling survival and size, vegetation community (including cheatgrass cover),
and soil parameters including soil moisture and organic matter between the three site conditions.
Overtime, we will measure island expansion through natural dispersal. We do not anticipate that
sage-grouse will utilize the sites given the short time frame. However, we will assess the sites
for sage-grouse suitability and evidence of sage-grouse utilization.
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20. HABITAT USE AND REPRODUCTIVE SUCCESS OF GREATER SAGE-GROUSE
IN BIGHORN BASIN

Jimmy D. Taylor, Ph.D., USDA-WS, National Wildlife Research Center, Oregon Field Station,
321 Richardson Hall, Corvallis, Oregon; Phone: 541-737-1353; e-mail:
jimmy.d.taylor@aphis.usda.gov

The Wyoming Greater Sage-grouse Conservation Plan 2003 and the Sage-grouse Conservation
Plan for the Bighorn Basin identify predation as a potential source of sage-grouse population
declines; however, little information exists on sage-grouse population dynamics in the Bighorn
Basin. Research conducted in 2011 and 2012 suggested 1) numerous potential avian and
mammalian predators of sage-grouse were present among study sites yet their relative abundance
was low, and occupancy estimates were similar among study sites despite levels of coyote
treatment, and 2) reported hen survival was greater on areas receiving coyote control, while nest
survival was greatest on areas with no coyote control in 2012. Large variation in estimates
suggests better accuracy and precision may come from increased sample sizes. From March-May
2013, 64 female sage-grouse were captured on leks, fitted with a VHF or Argos transmitter, and
released at the capture site. Approximately 36 female grouse marked previously in the study
continue to be relocated by telemetry for a total of 100 tagged birds. If nest survival is truly least
in areas with coyote control, this suggests that avian predators may play a larger role than
previously expected in sage-grouse fitness. Therefore, the Bighorn Basin Greater Sage-Grouse
Project is seeking to improve knowledge of the role of common ravens (Corvus corax) in sage-
grouse nest survival, while improving estimates of many of the same population parameters (e.g.,
sage-grouse survival, cause-specific mortality, and habitat use) on Fifteen Mile, Major Basin,
Oregon Basin, and Polecat Bench in 2013-2016. Table 1 summarizes raw observations from
breeding season 2013, while analyses of survival and movement data are ongoing.

Table 1. Summary of capture, nesting and survival data for sage-grouse hens at four complexes
in Bighorn Basin (March — September 2013).

Complex

Fifteen Mile Major Basin Oregon Basin  Polecat Bench Total
# Argos-marked hens 7 3 6 6 22
#VHF-marked hens 17 20 21 20 78
Total marked hens 24 23 27 26 100
#Hen mortalities - Raptor 4 1 2 0 7
# Hen mortalities - Canid 1 3 3 0 7
#Hen mortalities - Badger 0 0 1 0 1
#Hen mortalities - Unknown 2 2 3 4 11
Total hen mortalities 7 6 9 4 26
# Nests (including renests) 17 14 20 19 70
# Renests 1 3 0 1 5
# Nest cameras deployed 14 10 18 16 58
# Nests depredated by raven 0 0 2 8 10
# Nests depredated by coyote 4 1 3 12
# Nests depredated by badger 0 4 0 2 6
# Nests lost to unidentified predator 2 1 0 1 4
Total nest lost to predators 6 7 8 17 32
# Nests lost to unknown cause 0 1 3 2 6
# Successful nests 11 7 12 2 32

Funding provided by Meeteetse Conservation District, Bighorn Basin Predator Management
Districts, USDA-Wildlife Services, USDA-WS-National Wildlife Research Center, Wyoming
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Animal Damage Management Board, and Wyoming Game and Fish Commission. Support from
Jim Pehringer and NW District WS Specialists.
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21. USING GPS SATELLITE TRANSMITTERS TO ESTIMATE SURVIVAL,
DETECTABILITY ON LEKS, LEK ATTENDANCE, INTER-LEK MOVEMENTS, AND
BREEDING-SEASON HABITAT USE OF MALE GREATER SAGE-GROUSE IN
NORTHWESTERN COLORADO

Principal Investigator: Dr. Brett Walker, Avian Research Program, Colorado Parks and
Wildlife, 711 Independent Ave., Grand Junction, CO 81505. Phone: 970-255-6125 (office), 970-
778-0886 (cell). Email: brett.walker(@state.co.us

Date: October 22, 2013

Implementing effective monitoring and mitigation is crucial for conserving populations of
greater sage-grouse (Centrocercus urophasianus). Lek-count data are widely used as an index of
sage-grouse abundance, and buffers around lek locations are used to identify and protect
important sage-grouse habitat, but the reliability and effectiveness of lek-based monitoring and
management strategies has not been rigorously tested. It is unclear how closely lek-count data
track actual year-to-year changes in male abundance, and the effectiveness of lek buffers at
reducing disturbance to male sage-grouse and their habitat during the breeding season is poorly
known. Colorado Parks and Wildlife conducted a multi-year study to quantify variation in male
breeding-season survival, lek attendance, inter-lek movements, detectability, and habitat use
around leks to quantify the reliability of lek-count data and test the effectiveness of lek buffers in
the Hiawatha Regional Energy Development project area in northwestern Colorado and
southwestern Wyoming. Field crews captured and deployed GPS transmitters on 95 adult and 67
yearling males from fall 2010 through spring 2013. Feather cover causing transmitter failure led
to improvements in transmitter design in fall 2012. Poor color-band retention precluded
comparing survival between GPS and non-GPS males. Location data from GPS males facilitated
the discovery of 9 new leks from 2011-2013. Field crews completed spring field work in May
2013 and analyses of habitat use, lek attendance, inter-lek movement, and detectability are
underway. Existing GPS males will be monitored through spring 2014 to obtain additional data
on survival, lek attendance, between-year inter-lek movements, and habitat use.

Funding was provided by: Colorado Parks and Wildlife, with logistical support from the

Wyoming Game and Fish Department, the Rock Springs and Little Snake Field Offices of the
Bureau of Land Management, and private landowners.
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Attachment D.
Wyoming Sage-Grouse Research Reports (through May 31, 2014)

The following list includes final research reports from WGF sage-grouse research or theses and
dissertations from university research efforts. It does not include annual agency monitoring
reports or popular press articles.

Bedrosian, B. and D Craighead. 2010. Jackson Hole sage grouse project completion report:
2007-2009. Craighead Beringia South. Kelly, Wyoming. Includes 4 appended reports:
A: Common raven activity in relation to land use in western Wyoming: Implications for
greater sage grouse reproductive success.
B: Critical winter habitat characteristics of greater sage-grouse in a high altitude
environment.
C: Sage grouse baseline survey and inventory at the Jackson Hole Airport.
D: Sage-grouse chick survival rates in Jackson Hole, Wyoming.

Brown, K. G. and K. M. Clayton. 2004. Ecology of the greater sage-grouse (Centrocercus
urophasianus) in the coal mining landscape of Wyoming’s Powder River Basin. Final Technical
Report. Thunderbird Wildlife Consulting, Inc. Gillette, WY.

Bui, T.D. 2009. The effects of nest and brood predation by common ravens (Corvus corax) on
greater sage-grouse (Centrocercus urophasianus) in relation to land use in western Wyoming.
Thesis. University of Washington, Seattle.

Cagney J., E. Bainter, B. Budd, T. Christiansen, V. Herren, M. Holloran, B. Rashford, M. Smith
and J. Williams. 2010. Grazing influence, objective development, and management in
Wyoming’s greater sage-grouse habitat. University of Wyoming College of Agriculture
Extension Bulletin B-1203. Laramie. Available on-line at:
http://www.wyomingextension.org/agpubs/pubs/B1203.pdf

Christiansen, T. 2006. Monitoring the impacts and extent of West Nile virus on sage-grouse in
Wyoming — final report. Wyoming Game and Fish Department, Cheyenne.

Christiansen, T. 2010. Hunting and sage-grouse: a technical review of harvest management on a
species of concern in Wyoming. Wyoming Game and Fish Department, Cheyenne.

Clarke, L. F., H. Rahn and M. D. Martin. 1942. Seasonal and sexual dimorphic variations in the
so-called “air sacs” region of the sage grouse. Sage Grouse Studies Part II. Wyoming Game and

Fish Department Bulletin No. 2. Wyoming Game and Fish Department, Cheyenne.

Courtemanch, A., G. Chong and S. Kilpatrick. 2007. A remote sensing analysis of sage-grouse
winter habitat in Grand Teton National Park and Bridger-Teton National Forest, Wyoming.

Daniel, Jonathan. 2007. Spring precipitation and sage grouse chick survival. Thesis. Department
of Statistics — University of Wyoming, Laramie.

Deibert, P. A. 1995. Effects of parasites on sage-grouse mate selection. Dissertation. University
of Wyoming, Laramie.
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Dinkins, J.B. 2013. Common raven density and greater sage-grouse nesting success in southern
Wyoming: potential conservation and management implications. Dissertation. Utah State
Univeristy, Logan.

Dobherty, K. E. 2008. Sage-grouse and energy development: integrating science with
conservation planning to reduce impacts. Dissertation. University of Montana, Missoula.

Dobherty, M. K. 2007. Mosquito populations in the Powder River Basin, Wyoming: a
comparison of natural, agricultural and effluent coal-bed natural gas aquatic habitats. Thesis.
Montana State University, Bozeman.

Erickson, H. J. 2011. Herbaceous and avifauna responses to prescribed fire and grazing timing in
a high-elevation sagebrush ecosystem. Thesis. Colorado State University, Ft. Collins.

Girard, G. L. 1935. Life history, habits, and food of the sage-grouse. Thesis. University of
Wyoming, Laramie.

Girard, G. L. 1937. Life history, habits, and food of the sage-grouse. University of Wyoming
Publication 3. University of Wyoming, Laramie.

Heath, B. J., R. Straw, S. Anderson and J. Lawson. 1996. Proceedings of the sage-grouse
workshop, Pinedale, Wyoming, 6-7 September 1996. Wyoming Game and Fish Department.
Cheyenne.

Heath, B. J., R. Straw, S.H. Anderson, J. Lawson. 1997. Sage-grouse productivity, survival and
seasonal habitat use near Farson, Wyoming. Research Completion Report. Wyoming Game &
Fish Dept., Cheyenne.

Heath, B. J., R. Straw, S. H. Anderson, J. Lawson, M. Holloran. 1998. Sage-grouse productivity,
survival, and seasonal habitat use among three ranches with different livestock grazing, predator
control, and harvest management practices. Research Completion Report. Wyoming Game &
Fish Dept., Cheyenne.

Hess, J. E. 2010. Greater sage-grouse (Centrocercus urophasianus) habitat response to mowing
and prescribed burning Wyoming big sagebrush and the influence of disturbance factors on lek
persistence in the Bighorn Basin, Wyoming. Thesis. University of Wyoming, Laramie.

Hnilicka, P. and D. Skates. 2010. Movements and survival of sage-grouse on the Wind River
Reservation, Wyoming. Completion Report. U. S. Fish and Wildlife Service Lander, Wyoming.

Holloran, M. J. 1999. Sage-grouse seasonal habitat use near Casper, WY. Thesis. University of
Wyoming, Laramie.

Holloran, M. J. and S. H. Anderson. 2004. Greater Sage-grouse seasonal habitat selection and
survival in Jackson Hole, Wyoming. Research Completion Report. University of Wyoming

Cooperative Fish and Wildlife Research Unit, Laramie.

Holloran, M. J. 2005. Sage-grouse population response to natural gas field development in
western Wyoming. Dissertation. University of Wyoming, Laramie.
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Holloran, M. J. and S. H. Anderson. 2005a. Spatial distribution of Greater Sage-grouse nests in
relatively contiguous sagebrush habitats. Attachment A in Holloran 2005 Dissertation.
University of Wyoming, Laramie.

Holloran, M. J. and S. H. Anderson. 2005c. Greater Sage-grouse research in Wyoming: an
overview of studies conducted by the Wyoming Cooperative Fish and Wildlife Research Unit
between 1994 and 2005. Attachment C in Holloran 2005. Dissertation. University of Wyoming,
Laramie.

Honess, R.F. and W.J. Allred. 1942. Structure and function of the neck muscles in inflation and
deflation of the esophagus in the sage grouse. Sage Grouse Studies Part . Wyoming Game and
Fish Department Bulletin No. 2. Wyoming Game and Fish Department, Cheyenne.

Honess, R. F. and G. Post. 1968. History of an epizootic in sage-grouse. Science Monograph 14.
University of Wyoming Agricultural Experiment Station, Laramie.

Jensen, B. M. 2006. Migration, transition range and landscape use by greater sage-grouse
(Centrocercus urophasianus). Thesis, University of Wyoming, Laramie.

Johnson, G. 2010. Field evaluation of larvivorous fish for mosquito management in the Powder
River Basin, Wyoming. Grant summary completion report. Montana State University,
Bozeman.

Johnson, G. D. 1987. Effects of rangeland grasshopper control on sage-grouse in Wyoming.
Thesis, University of Wyoming, Laramie.

Kaiser, R. C. 2006. Recruitment by greater sage-grouse in association with natural gas
development in Western Wyoming. Thesis, Department of Zoology and Physiology, University
of Wyoming, Laramie.

King, L. and J. Petty. 2008. Investigations of a gravity-fed supplemental irrigation system to
enhance sagebrush seedling establishment on reclaimed bentonite mine lands in Wyoming’s Big
Horn Basin. Shell Valley Consulting Associates, Inc. Shell, WY.

King, L., E. Dunklee and J. Petty. 2009. Use of supplemental watering gels to enhance
Wyoming big sagebrush establishment on Big Horn Basin bentonite reclamation. Shell Valley
Consulting Associates, Inc. Shell, WY.

Kirol, C. P. 2012. Quantifying habitat importance for greater sage-grouse (Centrocercus
urophasianus) population persistence in an energy development landscape. Thesis. University of

Wyoming, Laramie.

Klott, J. H. 1987. Use of habitat by sympatrically occurring sage-grouse and sharptailed grouse
with broods. Thesis. University of Wyoming, Laramie.

Kuipers, J. L. 2004. Grazing system and linear corridor influences on Greater Sage-grouse
habitat selection and productivity. Thesis. University of Wyoming, Laramie.
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LeBeau, C. W. 2012. Evaluation of greater sage-grouse reproductive habitat and response to
wind energy development in South-Central, Wyoming. Thesis. University of Wyoming,
Laramie.

Lyon, A. G. 2000. The potential effects of natural gas development on sage grouse near Pinedale,
Wyoming. Thesis, University of Wyoming, Laramie.

Mandich, C. A. 2011. Seasonal habitat distribution and parasite survey of greater sage-grouse in
western Natrona County, Wyoming. Thesis. University of Wyoming, Laramie.

McDonald, D. B. 2006. Demographic population assessment of greater sage-grouse in Jackson
Hole Wyoming. University of Wyoming Department of Zoology, Laramie.

Orning, E.K. 2013. Effect of predator removal on greater sage-grouse (Centrocercus
urophasianus) ecology in the Bighorn Basin Conservation Area of Wyoming. Thesis. Utah State
University. Logan.

Patricelli, G. L., J. L. Blickley and S. L. Hooper. 2012. The impacts of noise on greater sage-
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Sage Grouse Job Completion Report

Year: 2005 - 2014, Working Group: Bates Hole

1. Lek Attendance Summary (Occupied Leks) (1)

a. Leks Counted Percent Peak Avg Males /
Year Occupied  Counted Counted Males Active Lek (2)
2005 185 59 32 3358 60.0
2006 195 63 32 3844 63.0
2007 205 56 27 2433 45.9
2008 211 62 29 2226 37.1
2009 212 60 28 1611 29.3
2010 215 109 51 2485 27.0
2011 218 103 47 1670 19.9
2012 218 78 36 1222 20.0
2013 220 77 35 969 16.4
2014 220 87 40 1261 194

b. Leks Surveyed Percent Peak Avg Males /
Year Occupied Surveyed Surveyed Males Active Lek (2)
2005 185 100 54 2396 31.5
2006 195 116 59 3421 38.4
2007 205 110 54 2913 36.9
2008 211 103 49 2031 274
2009 212 100 47 1693 235
2010 215 65 30 861 17.6
2011 218 95 44 895 14.9
2012 218 89 41 779 13.0
2013 220 98 45 777 13.9
2014 220 118 54 892 13.3

1) Occupied - Active during previous 10 years (see official definitions)

2) Avg Males/Active Lek - Includes only those leks where one or more strutting
males were observed. Does not include "Active" leks where only sign was
documented.

3) Inactive - Confirmed no birds/sign present (see official definitions)
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Sage Grouse Job Completion Report

Year: 2005 - 2014, Working Group: Bates Hole

1. Lek Attendance Summary (Occupied Leks) (1) Continued
c. Leks Checked Percent Peak Avg Males /
Year Occupied Checked Checked Males Active Lek (2)
2005 185 159 86 5754 43.6
2006 195 179 92 7265 48.4
2007 205 166 81 5346 40.5
2008 211 165 78 4257 31.8
2009 212 160 75 3304 26.0
2010 215 174 81 3346 23.7
2011 218 198 91 2565 17.8
2012 218 167 77 2001 16.5
2013 220 175 80 1746 15.2
2014 220 205 93 2153 16.3
d. Lek Status Known Percent Percent
Year Active Inactive (3) Unknown Status  Active Inactive
2005 136 5 18 141 96.5 3.5
2006 152 3 24 155 98.1 1.9
2007 134 6 26 140 95.7 4.3
2008 135 17 13 152 88.8 11.2
2009 130 16 14 146 89.0 11.0
2010 143 12 19 155 92.3 7.7
2011 159 31 8 190 83.7 16.3
2012 132 25 10 157 84.1 15.9
2013 121 41 13 162 74.7 25.3
2014 135 50 20 185 73.0 27.0

1) Occupied - Active during previous 10 years (see official definitions)

2) Avg Males/Active Lek - Includes only those leks where one or more strutting
males were observed. Does not include "Active" leks where only sign was
documented.

3) Inactive - Confirmed no birds/sign present (see official definitions)
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Sage Grouse Occupied Lek Attendance Summary

Year: 2005 - 2014, Working Group: Bates Hole

Average Males/Lek from Occupied Lek Counts
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Sage Grouse Occupied Lek Attendance Summary
Year: 2005 - 2014, Working Group: Bates Hole

Percent of Inactive Leks from the Total Occupied Leks
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Sage Grouse Job Completion Report

Year: 2004 - 2013, Management Area: F

4. Sage Grouse Hunting Seasons and Harvest Data

a. Season

b. Harvest

Report Date: November 7, 2014

Year Season Start Season End Length Bag/Possesion Limit
2004 Sep-23 Oct-3 11 2/4
2005 Sep-23 Oct-3 11 2/4
2006 Sep-23 Oct-3 11 2/4
2007 Sep-22 Oct-2 11 2/4
2008 Sep-22 Oct-2 11 2/4
2009 Sep-19 Sep-30 12 2/4
2010 Sep-18 Sep-30 13 2/4
2011 Sep-17 Sep-30 14 2/4
2012 Sep-15 Sep-30 16 2/4
2013 Sep-21 Sep-30 10 2/4
Year Harvest Hunters  Days Birds/ Birds/ Days/
Day Hunter Hunter

2004 1237 583 1071 1.2 21 1.8
2005 2304 925 1734 13 2.5 1.9
2006 1672 717 1169 1.4 2.3 1.6
2007 1365 655 1155 1.2 21 1.8
2008 1295 654 1161 1.1 2.0 1.8
2009 1026 532 956 1.1 1.9 1.8
2010 1027 480 1001 1.0 21 21
2011 1117 514 981 1.1 2.2 1.9
2012 688 415 852 0.8 1.7 21
2013 488 399 670 0.7 1.2 1.7
Avg 1,222 587 1,075 1.1 2.0 1.8

Page: 1 of 1
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Sage Grouse Job Completion Report

Year: 2004 - 2013, Management Area: F

5. Composition of Harvest by Wing Analysis

Year Sample Percent Adult Percent Yearling Percent Young Chicks/
Size Male Female Male Female Male Female Hens
2004 308 13.6 24.7 1.3 4.2 24.0 321 1.9
2005 372 17.5 25.8 3.0 7.8 215 24.5 1.4
2006 305 29.8 22.6 4.3 7.5 13.1 22.6 1.2
2007 546 19.4 53.5 4.2 2.9 8.4 11.5 0.4
2008 217 12.0 26.7 55 9.7 17.1 29.0 1.3
2009 314 12.7 26.1 9.2 12.1 17.8 22.0 1.0
2010 284 13.0 35.2 5.6 12.3 134 204 0.7
2011 209 18.2 34.4 5.3 6.7 16.3 19.1 0.9
2012 171 18.1 34.5 1.2 111 19.3 15.8 0.8
2013 176 10.2 25.6 4.5 14.8 23.3 21.6 1.1

Report Date: November 7, 2014
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Introduction

Sage-grouse are found throughout the Bates Hole/Shirley Basin Local Working Group (BHSBLWG)
area in the sagebrush/grassland habitats of Bates Hole, Shirley Basin, the South Fork of the Powder
River Basin, foothills of the Laramie Range and Rattlesnake Hills, and in northern Platte/southern
Niobrara Counties. Occupied habitat is fairly contiguous throughout much of Bates Hole and Shirley
Basin. Habitats within the South Fork of the Powder River Basin are somewhat fragmented by
changes in habitat type / sagebrush cover and oil and gas development. Occupied sage-grouse habitat
in the Laramie Range is primarily limited to the west slope including portions of the Laramie Plains.
Large contiguous blocks of sagebrush/grassland communities east of the Laramie Range have been
largely eliminated. Occupied habitat within the BHSBLWG area is nearly evenly split between private
and public ownership. Approximately 51% of the known leks are found on private land with the
remaining 49% found on Forest Service, Bureau of Land Management, Bureau of Reclamation, and
Wyoming State Trust lands.

Sage-grouse management data collected by the WGFD focuses on lek counts and surveys, harvest
statistics, brood surveys, and analysis of wings collected from harvested birds. Lek counts and surveys
have been conducted within the BHSBLWG area since the 1950s. Lek counts are conducted in April
and early May as per WGFD protocol (Christiansen 2012). Individual leks are counted 3 or more
times at 7 — 10 day intervals. Lek counts are conducted to estimate population trend based on peak
male attendance. Lek surveys are also conducted in the spring, but are typically conducted only one
time per lek to determine general lek activity status (e.g., active, inactive, or unknown). More detailed
lek definitions are attached to the Statewide JCR. Limited sage-grouse brood data is also collected
during July and August. Brood counts provide some indication of chick production and survival,
although their use is limited in estimating recruitment due to sampling design being neither systematic
nor repeatable, with sample sizes typically being small. Where available, wing data from harvested
sage-grouse provide a more reliable indicator of chick production and recruitment.

Past and current management of sage-grouse within the BHSBLWG area has focused mainly on the
protection and/or enhancement of sagebrush habitats and protection of leks and nesting buffers from
surface disturbing activities during the breeding/nesting season. Protection efforts have primarily
occurred via controlled surface use or timing stipulations attached to state and federally permitted
projects and through ongoing revision of BLM Resource Management Plans. Sage-grouse habitat
protection has been increasingly important given the potential listing under the Endangered Species
Act. As a result, the State of Wyoming adopted a core area management strategy through Governor’s
Sage Grouse Executive Order 2011-5. This strategy enhances protections to sage-grouse within
delinea