
From: Kaczor, Nick
To: Matt Kales
Subject: Re: GrSG conservation on NWRS lands
Date: Tuesday, March 11, 2014 10:12:41 PM
Attachments: Kaczor_&_Artmann_SG_mgt_on_NWRS_09_25_2013.docx

Matt,

As discussed, here is the manuscript that has incorporated the peer-reviewers comments.  I
 will try and touch base with Mike and Will when I get back, but wanted to provide you a copy
 to see if its something for the group to work with.  Thanks for leading this charge.

Nick

On Tue, Mar 11, 2014 at 3:11 PM, Matt Kales <matt_kales@fws.gov> wrote:

Folks,

 

Thanks again for your participation on the call today. I think it was time well spent and hope
 you all feel similarly. By way of follow up, I’ve included below (a) the initial
 considerations we used to frame the conversation and (b) input from Noah Matson, who
 runs Defenders of Wildlife’s federal lands program, on other/related considerations for our
 efforts going forward.

 

As discussed, Paul and I will work to line out the specific action(s) re: refreshing our
 inventory of SG conservation/management activities on NWRS lands in R6 and get
 associated tasking/timetables out to you all soon.

 

I’ll continue to copy this group on next steps; if anyone in the larger group wants to opt out
 on all e-mail traffic likely to come, please let me know and I’ll limit distribution to the core
 team members. Thanks.

 

Matt

 

Initial considerations: SG Conservation on NWRS lands

Background/context (SG a bureau/Dept. priority; big push; opportunity to pursue
 landscape conservation and elevate profile of sage-steppe ecosystems)
FWS is pushing FLMAs hard to adopt strong measures to conserve birds on federal



 estate (~60% of range)
We are also actively supporting partners working on private ground (states, SGI)
Need to ensure, at a minimum, our management activities on NWRS lands are
 consistent with what we are recommending to others
Ideally, we can identify opportunities to enhance above activities, both on and
 adjacent to NWRS lands, especially in key areas (e.g., PACs, connectivity corridors)
NWRS as living laboratories for important SG research, e.g., ACK-55
Today’s conversation a starting point; want to expand to include R1 and 8, and HQ.
Potential issues to consider:

Fire (Rx and suppression)
Weed control
Hunting
Strategic acquisition
Research

Need feedback from the team on all the above, and on best approaches to further
 explore/address these issues, e.g., small teams, white papers, recommendations to
 management, etc.

 

 

Additional considerations from Defenders:

The National Wildlife Refuge System can actively contribute to sage-grouse
 conservation. These contributions should be comprehensively catalogued by the agency so
 they are taken into account by those deciding whether or not to list the species under the
 Endangered Species Act. 

 

Additionally, we recommend that the USFWS take the following additional steps to enhance
 contributions by the National Wildlife Refuge System to sage-grouse conservation.

·         Identify sage-grouse production as an explicit goal of refuge management where
 habitat is available or can be restored/improved through active and passive management.

·         identify measurable habitat objectives and sage-grouse population targets for refuge
 units. These targets should be incorporated into CCPs along with a description of
 management activities that will promote the meeting of those targets.

·         Have refuges and Partners program work with the USDA NRCS Sage Grouse
 Initiative, state agencies and other partners to leverage public and private funding to support
 sage-grouse conservation on and surrounding refuge lands.

·         Direct those refuges currently without a CCP, where sage-grouse are present, to
 develop an interim species and habitat management plan

·         identify what steps will be taken to defend sage-grouse habitat against invasive
 species and catastrophic wildfire.

 



 

 

From: Matt Kales [mailto:matt_kales@fws.gov] 
Sent: Friday, March 07, 2014 3:30 PM

To: Elizabeth Berkley; Nick Kaczor; Tom Koerner; Bridget Nielsen; Brendan Moynahan;
 Lindy Garner
Cc: Ann Timberman; David Lucas; Richard Potts; Jeff King; Will Meeks; Paul Santavy;
 Heather Johnson; Wayne King; Barbara Boyle; Carl Millegan; Pat Deibert; Nicole Alt;
 Michael Thabault
Subject: RE: GrSG conservation on NWRS lands

 

Folks,

 

Thanks for the quick response to the scheduling poll.  The clear winner is next Tuesday,
 March 11, at 1 pm MST.  Please see below call information.  We have one hour budgeted
 for the call and, per my earlier message, we’ll review our basic goals and objectives as a
 team, scope and brainstorm issues, and then line out some next steps.  Please come prepared
 to participate actively in the conversation: we are looking to you as practitioners to help us
 understand what’s happening on the ground, opportunities to enhance sage-grouse/sage-
steppe conservation on our lands and on larger landscapes, and provide other insights and
 perspective you may have on how we move forward as a Service with this large and
 complex issue.

 

Thanks in advance for your time, please let me know if you have any immediate thoughts,
 and we look forward to speaking with everyone next week.

 

Have a good weekend, all.

 

Matt

 

Call information: Greater sage-grouse conservation on NWRS lands

Dial: 866-663-0869  



Passcode:  4006722#

 

From: Matt Kales [mailto:matt_kales@fws.gov] 
Sent: Tuesday, March 04, 2014 3:54 PM
To: Elizabeth Berkley; Nick Kaczor; Tom Koerner; Bridget Nielsen; Brendan Moynahan; Lindy Garner
Cc: Ann Timberman; David Lucas; Richard Potts; Jeff King; Will Meeks; Paul Santavy; Heather
 Johnson; Wayne King; Barbara Boyle; Carl Millegan; Pat Deibert; Nicole Alt; Michael Thabault
Subject: RE: GrSG conservation on NWRS lands

 

And the actual link:

 

http://doodle.com/kytiu77h9f7g53dz

 

 

From: Matt Kales [mailto:matt_kales@fws.gov] 
Sent: Tuesday, March 04, 2014 3:53 PM
To: Elizabeth Berkley; Nick Kaczor; Tom Koerner; Bridget Nielsen; Brendan Moynahan; Lindy Garner
Cc: Ann Timberman; David Lucas; Richard Potts; Jeff King; Will Meeks; Paul Santavy; Heather
 Johnson; Wayne King; Barbara Boyle; Carl Millegan; Pat Deibert; Nicole Alt; Michael Thabault
Subject: RE: GrSG conservation on NWRS lands

 

Folks,

 

Per my previous message( below), here is the scheduling poll for our call. If we can get a
 quorum of the recipients in the “To” field here, along with Will and Pat, we’ll hold the call;
 otherwise, I’ll send out another poll with alternate dates. Thanks in advance for your reply.

 

Matt

 

From: Matt Kales [mailto:matt_kales@fws.gov] 
Sent: Friday, February 21, 2014 1:38 PM
To: Elizabeth Berkley; Nick Kaczor; Tom Koerner; Bridget Nielsen; Brendan Moynahan; Lindy Garner
Cc: Ann Timberman; David Lucas; Richard Potts; Jeff King; Will Meeks; Paul Santavy; Heather
 Johnson; Wayne King; Barbara Boyle; Carl Millegan; Pat Deibert; Nicole Alt; Michael Thabault
Subject: GrSG conservation on NWRS lands



 

Folks,

 

I hope this finds everyone well. Will Meeks and I have had some conceptual conversations
 about developing a fuller understanding about ongoing and emerging conservation efforts
 for Greater sage-grouse on National Wildlife Refuge System lands, both here in Region 6
 and across GrSG range (i.e., in Regions 1 and 8). While our lands represent a small portion
 of the species’ total range, we want to ensure we are maximizing opportunities to conserve
 the species on lands we control and that our current management activities are consistent
 with the Service’s, and our partners’, range-wide conservation goals for sage-grouse.

 

To advance that conversation, we’d like to pull together a small, informal team of
 individuals with experience working on GrSG, sagebrush-steppe conservation, and related
 efforts, to identify and explore some key questions related to the above issues. Will has
 kindly provided your names as members of that team, so by way of this message I’m asking
 you all to please start thinking about those key questions and potential approaches to
 enhance sage-grouse conservation on and adjacent to NWRS lands. Our plan is to convene
 an initial team call at the regional level with NWRS leadership, Dr. Pat Deibert, our
 National Sage-Grouse Conservation Coordinator (copied here) and generate a preliminary
 suite of topics to consider (e.g., fire and invasives management, hunting, research, etc.). We
 can then determine the best way to proceed with analyzing these topics and -  where
 appropriate/necessary - identifying any recommendations or follow-on actions. From there,
 we can engage our sister regions to expand the geographic, and potentially topical, scope of
 the conversation.

 

I’ll send out a scheduling poll shortly for that initial team call, which we’ll seek to hold in
 early March. In the meantime, please let me know if you have any immediate thoughts or
 questions, and thanks in advance for your time on what I expect will be an interesting and
 productive process.

 

Regards,

 

Matt

 

Matt Kales

Special Assistant for Greater Sage-Grouse Conservation



Office of the Regional Director

US Fish and Wildlife Service, Mountain-Prairie Region

Office: (303) 236-4576

Mobile: (720) 234-0257

 

-- 
Nick Kaczor
Assistant Refuge Manager

Rocky Mountain Arsenal National Wildlife Refuge Complex
6550 Gateway Road
Commerce City, CO 80022
303-289-0334 - Direct
303-345-4299 - Cell
303-289-0579 - Fax
nick_kaczor@fws.gov
http://www.fws.gov/refuge/rocky_mountain_arsenal
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Abstract 15 

National Wildlife Refuges have a limited footprint in sagebrush landscapes (<1 percent), 16 

however, in certain areas; refuges play a large role in supporting viable greater sage-grouse 17 

populations.  Several refuges support populations greater than 1,000 birds annually while others 18 

support smaller, yet viable populations.  Refuges located on perimeter of viable populations can 19 

function as important corridors between quality habitats or serve as potential restoration sites.  20 

Sage-grouse are a focal species for many refuge Comprehensive Conservation Plans and detailed 21 

objectives and strategies will be needed to increase National Wildlife Refuge System 22 

contributions to conservation of this species.  The National Wildlife Refuge System and the Fish 23 

and Wildlife Service’s Partners for Fish and Wildlife program are well integrated to provide 24 

shared resources and expertise to increase sage-grouse conservation across the landscape and 25 

could be example for which other land managers to look toward.  We present an overview of 26 

sage-grouse on National Wildlife Refuges and then describe a variety of management tools 27 

refuge managers could use to improve sage-grouse habitats.  28 

 29 

Keywords: Greater sage-grouse, Centrocercus urophasianus, National Wildlife Refuge System, 30 

best management practices, habitat management 31 
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Introduction 38 

Greater sage-grouse (Centrocercus urophasianus; hereafter sage-grouse) have been 39 

called, and will continue to be, an icon of the West due to their visual prominence; dependence 40 

on sagebrush (Artemisia spp.) habitats; and political nature due to their complex management 41 

requirements.  Management of sage-grouse populations is complex because multiple State and 42 

Federal agencies, non-governmental organizations, private farmers and ranchers, and commercial 43 

industries all play a part in sage-grouse conservation (USFWS 2010; Knick and Connelly 44 

2011a).  These entities, each with various missions and objectives, will all play a pivotal role in 45 

the conservation of sage-grouse and their habitats.  The designation of greater sage-grouse as a 46 

warranted, but precluded species (Candidate) under the Endangered Species Act (ESA) in 2010 47 

will motivate future management of sage-grouse and their habitats (USFWS 2010).  48 

The U.S. Fish and Wildlife Service (Service) has recognized sage-grouse and the 49 

sagebrush ecosystem as an integral part to species biodiversity in the intermountain west.  50 

Although the National Wildlife Refuge System (hereafter, refuges) lands account for 51 

approximately 1 percent of the current sagebrush distribution, refuges can, and should, play a 52 

vital role in the persistence of viable sage-grouse populations today and into the future.  For 53 

example, at least three refuges support greater than 1,000 birds annually.  As the leader of 54 

wildlife conservation nationwide, refuges provide areas rich in biological diversity and native 55 

ecosystems.  While most refuges were established for waterfowl and other migratory birds, 56 

refuges in sage-grouse range can provide substantial benefits for sage-grouse particularly in late 57 

summer when sage-grouse broods move to mesic sites that are abundant on many waterfowl 58 

refuges.   59 

We compiled the following information recognizing the value the National Wildlife 60 

Refuge System could play in setting an example for sage-grouse management, and the challenges 61 

refuge managers face in managing for sage-grouse.  We gathered background information on 62 

sage-grouse in relation to refuges, the legal responsibilities of the Service and refuges, and then 63 

generated a set of management techniques to benefit sage-grouse populations for refuge 64 

managers to use for maintaining or improving sage-grouse habitats.  Refuge managers were sent 65 

a questionnaire on October 14, 2011 that was designed to collect information about sage-grouse 66 

population status, habitat characteristics, and conservation challenges at individual refuges.  67 

Much of the survey data is described below in the current status of sage-grouse on refuges.  68 
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Sage-grouse management is complex and it is recommended that managers investigate recent 69 

documents that provide a very comprehensive overview of sage-grouse ecology and conservation 70 

(see supplemental information).  We focused this manuscript on the management of sage-grouse 71 

on Service-owned lands, however the Service is actively engaged in multiple other efforts 72 

beyond the boundaries of refuges.  These include but are not limited to the private land program 73 

through the Partners for Fish and Wildlife Programs (PFW) and technical assistance through 74 

Ecological Services.  These other programs are extensive and warrant further dicussion outside 75 

of this manuscript.  We also included examples (see call-out boxes) of several on-going activities 76 

and events that are, or have taken place, on refuges.  We used these examples to help refuge 77 

managers draw ideas from.  78 

Sage-Grouse History in Relation to National Wildlife Refuges 79 

The United States government acquired all sagebrush lands via the Louisiana Purchase 80 

(1803), Oregon Compromise (1846), and cessation from Mexico (1846) (Knick and Connelly 81 

2011a).  In the latter half of the 19th century, numerous land disposition programs and settlement 82 

acts allowed private individuals to acquire land primarily for agricultural development [see 83 

Knick (2011) for an extensive list]. Railroads were also provided large amounts of land to 84 

develop transcontinental shipping corridors which resulted in the extensive checkerboard land 85 

ownership pattern in Wyoming, Utah, and Nevada.  These railroads facilitated the expansion of 86 

livestock grazing operations by providing direct transportation of livestock to open and unfenced 87 

rangelands, and a reliable source of supplies necessary to have a successful operation (Knick 88 

2011). Unregulated grazing continued until the early 1900’s when the passage of U.S. Forest 89 

Service Organic Act of 1897 and the Taylor Grazing Act of 1934 regulated grazing on public 90 

lands.  During this time, lands not withdrawn as national wildlife refuges or national parks were 91 

subsequently retained for natural resource lands and placed under the predecessor of the Bureau 92 

of Land Management (BLM) (Knick 2011).  Lands withdrawn from public domain and 93 

designated as a national wildlife refuge in sage-grouse range began in 1908 with the 94 

establishment of Malheur National Wildlife Refuge in southeast Oregon and continued into the 95 

late 1960’s.  The Service continues to acquire lands both in fee-title and limited interest within 96 

approved acquisition boundaries via land transfers or purchase from willing private landowners. 97 
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Lands incorporated into the 98 

refuge system are currently managed 99 

under the National Wildlife Refuge 100 

System Administration Act of 1966 as 101 

amended.  Unlike BLM and Forest 102 

Service lands, which are managed 103 

according to the Multiple Use and 104 

Sustained Yield Act (1960), and the 105 

Federal Land Policy and Management 106 

Act (1976), respectively; the National 107 

Wildlife Refuge System Administration 108 

Act directs the Service to manage 109 

purposely for wildlife conservation. 110 

Currently, the Federal government 111 

manages approximately two-thirds of 112 

the sagebrush landscape, with the BLM 113 

managing approximately 51% of the 114 

sagebrush habitat in the United States (Knick 2011).  The Service, via refuges, manages over 115 

5,700 km2 of sagebrush habitat or approximately 1% of sage-grouse range. (Figure 1).  116 

The National Wildlife Refuge System (NWRS) is a system of lands and waters 117 

administered by the U.S. Fish and Wildlife Service (Service) for “…the conservation, 118 

management, and where appropriate, restoration of the fish, wildlife, and plant resources and 119 

their habitats…”  This system is comprised of over 550 refuges or conservation areas 120 

nationwide, each with one or more establishment purposes.  These purposes can range from: an 121 

inviolate sanctuary for migratory birds; a refuge and breeding ground for migratory birds and 122 

other wildlife; to conserve fish, wildlife, or plants which are listed as endangered or threatened; 123 

to various other purposes, often specific to each refuge.  Currently, no refuge has a directly stated 124 

purpose to manage for sage-grouse and their habitats; however, each refuge is directed to 125 

manage for species diversity and ecosystem integrity, thereby necessitating sagebrush ecosystem 126 

management.  In addition, many refuges within sage-grouse range consider sage-grouse a focal 127 

species in their guiding management documents such as Comprehensive Conservation Plans 128 

Call-Out Box #1 
Bear River Watershed Conservation Area 

This recently created large-landscape 
conservation easement project will protect 
important habitat for a variety of fish, mammals, 
sage-grouse, migratory birds and major migration 
corridors connecting the northern and southern 
Rocky Mountains. In addition, the conservation 
area will facilitate watershed-wide conservation 
efforts and will protect valuable farmland and 
ranchland in Idaho, Utah and Wyoming. 

Conservation easements are a partnership 
between a conservation entity (e.g., Federal 
agency or non-governmental organization) and a 
private landowner that keeps the land in private 
ownership while providing a conservation benefit. 
Therefore, property tax and invasive plant control 
remains the responsibility of the landowner, who 
also keeps control of public access to the land, but 
provides that habitats for species like sage-grouse 
are protected into perpetuity (USFWS 2013).  
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(CCP).  Sage-grouse are considered an umbrella species for the sagebrush ecosystem as 129 

management for sage-grouse will have positive impacts on other sagebrush dependent species 130 

such as Sage sparrow (Amphispiza belli), Brewer’s sparrow (Spizella breweri), pygmy rabbit 131 

(Brachylagus idahoensis), etc. (Hanser and Knick 2011). 132 

Concerns about declining populations of sage-grouse date back almost 100 years and 133 

continue today (Hornaday 1916; Knick and Connelly 2011b).  These concerns are centered on 134 

decreasing sagebrush habitats and associated declining  sage-grouse populations.  Recent 135 

population viability analyses have suggested that at least 13% of sage-grouse populations may 136 

decline below effective population sizes of 50 within the next 30 years, while at least 75% of the 137 

populations are likely to decline below effective population sizes of 500 within 100 years 138 

(Garton et al. 2011).  Although population viability analyses carry inherent assumptions and are 139 

considered problematic, these analyses suggest declining populations across the range and a 140 

heightened concern for sage-grouse management (Garton et al. 2011).  These declines have 141 

prompted the Western Association of Fish and Wildlife Agencies to define seven sage-grouse 142 

management zones (MZs) to assess populations and habitat trends independent of administrative 143 

and jurisdictional boundaries, and focus management actions in these zones (Stiver et al. 2006).  144 

Units of NWRS are found in all seven MZs; however there are no refuges within occupied sage-145 

grouse range in the Colorado Plateau or Columbia Basin MZs.  146 

 Sage-grouse are often referred to as a landscape species as they have been documented 147 

to occupy home ranges varying from 4 to 615 km2 (Hagen 1999, Connelly et al. 2000, 148 

Hausleitner 2003).  This wide-range of habitat use and movement must be considered when 149 

managing for a landscape species.  The MZs developed by Western Association of Fish and 150 

Wildlife Agencies provide a mechanism to investigate sage-grouse population dynamics, habitat 151 

relationships, impacts from management, and how they interact to affect sage-grouse 152 

populations.  The MZs were also a main point of analysis in the 2010 listing decision and will be 153 

a useful tool for refuge managers (USFWS 2010). 154 

Sage-Grouse Legal Status 155 

Sage-grouse are currently a candidate for listing under the ESA, but further listing action 156 

has been precluded by higher priority listing actions (USFWS 2010). Sage-grouse were 157 

designated as warranted for listing due to the present or threatened destruction, modification, or 158 

curtailment of its habitat or range, and the inadequacies of existing regulatory mechanisms 159 
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(USFWS 2010).  The ESA requires an annual review of a species listing in the Candidate Notice 160 

of Review.  Currently sage-grouse are managed by individual states as a resident game bird 161 

(Alexander 2010; Stiver 2011).  The Western Association of Fish and Wildlife Agencies has 162 

developed the “Greater Sage-Grouse Comprehensive Strategy” to assist state wildlife agencies 163 

with sage-grouse management and to promote consistency of actions across the range and with 164 

other partners (Stiver et al. 2006).  The BLM developed a National Sage-Grouse Habitat 165 

Conservation Strategy in 2004 and has also recently issued several Instruction Memorandum’s 166 

(IM) related to sage-grouse management.  IM 2012-043 and IM 2012-044 direct BLM managers 167 

to protect unfragmented habitats, minimize habitat loss and fragmentation, and maintain, 168 

enhance or restore conditions for sage-grouse (BLM 2011a, BLM 2011b).  169 

The Service, U.S. Forest Service, BLM, and Natural Resource Conservation Service 170 

signed an Interagency Agreement (IA) in June 2011 that focuses on an “all lands” approach to 171 

managing sagebrush habitats and sage-grouse. The IA calls for cooperation between the federal 172 

agencies and the state fish and wildlife departments, tribal governments, and other partners, to 173 

ensure sustainable management of grazing and other agricultural practices, and to restore and 174 

enhance sage-grouse habitats in sagebrush-steppe landscapes in the western United States.  175 

Although the Service has no range wide policy for sage-grouse management on refuges, many 176 

refuges  incorporate sage-grouse management into their respective CCP.  Furthermore, it is 177 

Service policy to manage candidate species as if they are a threatened or endangered species 178 

under the ESA (USFWS 1998). 179 

Current Status of Sage-Grouse on Refuges 180 

 In the intermountain west, sage-grouse occupy 670,000 km2 spanning parts of 11 states.  181 

Federal agencies manage roughly two-thirds of the sagebrush landscape (Knick and Connelly 182 

2011a).  The Service administers approximately 1 percent of the sagebrush range primarily 183 

through refuges.  Fifty-four refuges are located within sage-grouse MZs but only 31 are within 184 

occupied distribution of sage-grouse (Table 1) (Schroeder et al. 2004).  Nineteen refuges support 185 

sage-grouse at some level, with six refuges supporting greater than 200 birds annually and three 186 

refuges supporting greater than 1,000 birds annually.  We present information for the following 187 

six refuges that have estimated populations of sage-grouse greater than 200 birds first; and then 188 

provide a description of management actions taking place on the remainder of refuges.  For the 189 
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purposes of this report, we grouped the Charles M. Russell NWR and UL Bend NWR together as 190 

they share borders and are managed under the same CCP. 191 

Management of sage-grouse on refuges with greater than 200 birds typically consists of: 192 

the control of juniper expansion; prescribed fire treatments particularly in riparian habitats; 193 

promoting desirable plant species; restriction of public access to designated roads and trails; 194 

limiting mineral and oil and gas development; and, the removal of feral horses and burros (only 195 

at Sheldon NWR).  Detailed information on the six refuges is provided in Table 2. 196 

 There are 13 refuges that support lower levels of sage-grouse use and population 197 

numbers.  This may be in part due to the relative size of the refuge (e.g., Halfbreed Lake NWR – 198 

4,318 acres), the historic distribution of quality sagebrush habitat, or the refuge may only provide 199 

habitat in a small area of that particular sage-grouse population (e.g., National Elk Refuge).  200 

However, these refuges may be important for providing movement corridors, serving as future 201 

restoration sites, or maintaining genetic diversity. Many of these refuges are relatively small and 202 

surrounded by large expanses of public lands, so management activities on neighboring lands 203 

will determine whether viable populations exist.  Increased coordination and partnerships with 204 

neighboring agencies will contribute to sage-grouse conservation on these refuges. 205 

 In addition to the 20 refuges mentioned above, there are 11 other refuges that are either in 206 

sage-grouse historic range, or on the periphery, but currently do not support sage-grouse.  207 

Similar to the refuges with less than 200 sage-grouse, these refuges may be important for 208 

providing movement corridors, serving as future restoration sites, or maintaining genetic 209 

diversity.  Several refuges in this category historically maintained or supported sage-grouse 210 

populations.  Investigations into why sage-grouse no longer use these refuges would aid in sage-211 

grouse conservation.  This could be related to refuge management activities, actions by other 212 

entities outside the jurisdiction of the refuge, or a combination of both.  After these 213 

investigations, if it is determined that there is management potential to restore habitats conducive 214 

for sage-grouse, refuge managers could work with all partners and interested stakeholders to 215 

restore high quality habitats. 216 
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Management Techniques for Refuge Managers 217 

 Refuge managers could consider the following options in managing for sage-grouse.  218 

Options are based on current literature and management recommendations (Connelly et al. 219 

2000).  Managers should consider individual refuges in the context of the sagebrush ecosystem, 220 

and sage-grouse distribution and life cycle needs.  For example, refuge habitats may only provide 221 

an important component of sage-grouse habitat 222 

needs during one season with sage-grouse 223 

occupying off refuge habitats during other 224 

seasons.  Working closely and in collaboration 225 

with neighbors, other land managers, and staff 226 

with the Service’s Partners for Fish and Wildlife 227 

Program will be critical to maintaining healthy 228 

sage-grouse populations and reducing potential 229 

negative impacts (USFWS 2010).  A thorough 230 

understanding of the refuge’s management 231 

capabilities, based upon abiotic and biotic 232 

features, is a necessary component in developing 233 

a management strategy for sage-grouse in the 234 

refuge’s habitat management plan (Service Policy 235 

620 FW 1).  All of the techniques described 236 

below may not be appropriate and/or compatible 237 

on all refuges. 238 

Grazing (Including Fencing and Water Developments) 239 

 Sage-grouse and wild ungulates (bison, moose, elk, deer, and pronghorn) evolved 240 

together and it is believed that grazing by wild ungulates does not negatively impact sage-grouse 241 

populations (USFWS 2010).  However, an understanding of wild ungulate population levels and 242 

associated herbivory is necessary in developing a management plan, as the diets of species such 243 

as pronghorn largely overlap with sage-grouse.  Careful consideration of these possible conflicts 244 

caused by localized excessive herbivory and the ability to manage wild ungulate populations at 245 

appropriate levels where applicable and achievable, will be necessary to benefit sage-grouse 246 

populations. 247 

Call-Out Box #2 
A refuge providing winter refugia 

In the winter of 2011, the Charles M. 
Russell NWR (National Wildlife Refuge) 
provided relief from an extreme winter event for 
much of the Canadian population of sage-grouse 
when heavy snow made sagebrush inaccessible.  
Typically, this migratory population of sage-
grouse winters on lands administered by the 
Bureau of Land Management in Northern 
Montana, but in 2011 the extreme snowpack 
buried much of the sagebrush thereby, covering 
their food source.  The approximately 300 birds 
traveled an additional 40 miles to Charles M. 
Russell NWR where the sagebrush was of taller 
stature and more available.  During this 80-year 
winter event, the wildlife refuge saved this 
population of sage-grouse (USFWS 2011a). 
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 While grazing by domestic livestock has been shown to have negative impacts to 248 

sagebrush; properly managed grazing was not considered a reason for listing sage-grouse under 249 

the ESA (USFWS 2010).  Impacts from grazing occur at varying scales and determining impacts 250 

from grazing are difficult to determine (USFWS 2010).  Grazing by domestic livestock can 251 

directly remove herbaceous cover and reduce plant height which has been shown to decrease nest 252 

success, and have mixed results on 253 

brood survival (Connelly et al. 2011). 254 

Grazing can also directly reduce 255 

sagebrush height and canopy cover 256 

which is a necessary component during 257 

the fall and winter season.  However, 258 

grazing has been shown to improve 259 

sage-grouse conditions under very 260 

specific conditions (Evans 1986, 261 

Klebenow 1981).   262 

When developing a habitat 263 

management plan refuge managers 264 

should consider the Service’s 265 

Biological Integrity, Diversity, and 266 

Environmental Health Policy (601 FW 267 

3) which states “…livestock grazing, 268 

haying, and other extractive activities 269 

are permissible habitat management 270 

practices only when prescribed in plans 271 

to meet wildlife or habitat management objectives, and only when more natural methods, such as 272 

fire or grazing by native herbivores, cannot meet refuge goals and objectives...”  The refuge’s 273 

habitat management plan should specify when management tools, such as grazing by domestic 274 

livestock, are needed, however the use of prescribed fire should be limited (see discussion 275 

below). 276 

When developing a habitat management plan refuge managers should first have an 277 

understanding of current habitat conditions and prior grazing history to determine a baseline 278 

Call-Out Box #3 
Owl Mountain Partnership 

The Owl Mountain Partnership is a 
coalition of local government agencies 
(approximately 8) and private sector stakeholders 
implementing an on-the-ground partnership in 
north central (North Park), Colorado.  The 
Partnership, by identifying land health as its 
common ground, has brought diverse interested 
parties to the same table.  Included in this 
partnership is the Arapaho National Wildlife 
Refuge which has provided staff time and expertise 
to implement projects. 
 Furthermore, one of the most successful 
projects the refuge has assisted with, is partnering 
with neighboring ranchers who graze on lands 
administrated by the Bureau of Land Management 
or U.S. Forest Service, and allowing them to graze 
on the refuge while rangeland in others areas can 
rest.  This allows the ecosystem as a whole to 
benefit and thereby increasing habitat conditions 
for local sage-grouse populations. 

10 
 



  N. Kaczor, M. Artmann 

assessment.  Managers could investigate soil types, precipitation trends, plant composition, and 279 

historic livestock consumption [by animal-unit-months (AUMs)] to assess the management 280 

potential of a site and what historic (pre-European settlement) conditions existed.  Second, 281 

managers should determine if grazing by domestic livestock will have a negative, null, or 282 

positive impact to sage-grouse by working in close coordination with state managers and grazing 283 

partners.  A goal of achieving minimal to positive impacts to sage-grouse, while helping to 284 

maintain working landscapes is desired.  This step must consider the impacts of the potential for 285 

decreased water infiltration, increased soil compaction, direct livestock-sage-grouse interactions 286 

(trampling), and increased expansion of invasive species such as cheatgrass (Bromus tectorum) 287 

from livestock grazing (USFWS 2010).  Third, if grazing is determined by the habitat 288 

management plan to be a management tool that will have beneficial impacts to sage-grouse, 289 

refuge managers should continue coordination with stakeholders and grazing partners to develop 290 

a grazing plan.  This plan should clearly identify the objectives and strategies necessary to 291 

achieve the goal of improving sage-grouse habitat.  Habitat goals as outlined in the refuge CCP 292 

could also be carefully considered and incorporated into the habitat management plan. 293 

 Fourth, managers should be aware of the impacts of rangeland management infrastructure 294 

such as fences and water developments.  Collisions with fences by sage-grouse has become 295 

increasingly documented in the literature with researchers noting some fences with 11.7 sage-296 

grouse strikes per mile of fence and an additional 3.6 strikes per mile by other avian species in 297 

high quality sage-grouse habitat (Christiansen 2009).  Marking of fences with vinyl siding with 298 

high visibility tape attached has been shown to decrease sage-grouse impacts by up to 70 percent.  299 

Further research is needed as detectability of sage-grouse mortality can be difficult to estimate 300 

(Christiansen 2009; Stevens et al. 2011).  While each fence is different and may pose no direct 301 

ability to cause mortality, consideration of fence movement could occur.  It is recommended that 302 

fences be placed: 1) away from areas with high sage-grouse use; 2) ridge-tops; 3) flat areas; 4) 303 

>2km away from leks; or 5) in areas with already high fence density (> 2.6km of fence per 304 

259ha) (Stevens 2011).  Fences provide predator perches, create the potential for predator 305 

corridors, and increase habitat fragmentation.  The use of temporary fencing may be an 306 

alternative to more permanent type fences, but consideration of direct mortality must be 307 

considered as well.    308 
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Water developments for livestock do allow for increased management of livestock 309 

distribution and use; however detailed planning must occur to decrease impacts to sage-grouse.  310 

Water developments have the potential to degrade natural hydrology and congregate livestock in 311 

areas that sage-grouse may be heavily dependent upon, at the same time.  This is especially 312 

evident during late summer when sage-grouse use more mesic sites for invertebrates, forbs, and 313 

water intake, while livestock are also using these areas.  This directly results in altered plant 314 

communities and increases the potential for negative impacts to sage-grouse.  Water 315 

developments also have the potential to increase conditions conducive for mosquito breeding.  316 

Mosquitos are documented vectors of the West Nile virus which is covered in more detail below.  317 

Water developments are not necessary for sage-grouse management, but if used for livestock 318 

management, they could be placed in areas that reduce overlapping resources, and planned to 319 

have: steep banks to reduce shallow water with submerged vegetation; be lined with crushed 320 

rock; have wildlife escape ramps in place, and do not provide predator perch sites (Doherty 321 

2007).  322 

 Finally, grazing and habitat alteration by feral horses and burros (e.g., Sheldon NWR) 323 

needs to be carefully considered when developing a habitat management plan.  While the Service 324 

is striving to remove feral horses and burros from Sheldon NWR and other refuges where 325 

periodically found in accordance with federal regulations (50 CFR 30.11), their impact on habitat 326 

condition needs to be addressed. 327 

Invasive Plant Species 328 

 Invasive and other nonnative species have the potential to significantly impact sage-329 

grouse throughout their range. There are numerous plant species that present problematic issues 330 

for sage-grouse management including leafy spurge (Euphorbia esula), yellow starthistle 331 

(Centaurea solstitialis), spotted knapweed (Centaurea maculosa), diffuse knapweed (Centaurea 332 

diffusa), and other knapweed species (Centaurea spp.).  These species, although presenting 333 

negative impacts to sage-grouse, are usually localized in occurrence and do not present a 334 

rangewide impact.   335 

 Nonnative grasses such as cheatgrass and medusahead (Taeniatherum asperum) are 336 

highly adaptable and able to proliferate at levels unmatched by typical sagebrush ecosystem 337 

plants.  They have the ability to reduce fire return intervals, alter nutrient cycling, hydrology, and 338 

out-compete and replace native plants (USFWS 2010).  They are usually found in disturbed sites, 339 
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along roadsides, powerline and pipeline corridors, or in overgrazed sites.  They also do not 340 

provide quality sage-grouse habitat or are a viable food source.  They could be managed to 341 

prevent establishment first, spot treatment of small areas second, and restoration of monotypic 342 

stands of cheatgrass and medusahead last, as treatment methods have at best been experimental 343 

to date.  Methods of treatment have consisted of defoliation by grazing, pathogenic bacteria, 344 

other bio-controls, prescribed fire, and herbicides (USFWS 2010).  All of these treatments carry 345 

inherent risks from increasing unknown organisms into the environment, directly killing sage-346 

grouse with improperly applied herbicides, or actually increasing the invasive plant species vigor 347 

with fire.  Treatment options should be chosen carefully and with contingency plans in place. 348 

 The other plant species that have been documented to negatively impact sage-grouse 349 

populations are pinyon-juniper stands (Pinus edulis and Juniperus spp.).  Pinyon-juniper is a 350 

native habitat type throughout sage-grouse range, but has increased 10-fold since European 351 

settlement and has caused the loss of many bunchgrass and sagebrush-bunchgrass communities 352 

(USFWS 2010).  This expansion has been the result of altered fire regimes, introduction of 353 

livestock grazing, climate change, and natural recovery from past disturbances (USFWS 2010).  354 

Encroachment and establishment of pinyon-juniper stands directly replaces or degrades 355 

sagebrush  communities which decreases sage-grouse use.  Furthermore, pinyon-juniper stands 356 

create perch sites for avian predators and provide predator concealment habitat.  To date, 357 

management of pinyon-juniper stands by mechanical, herbicide, or burning methods has shown 358 

minimal positive impacts on sage-grouse.  However, sage-grouse avoided pinyon-juniper stands 359 

before treatment and many of the post-treatment studies have only assessed short-term (<5 years) 360 

responses.  It is reasonable to assume sage-grouse will show positive responses to pinyon-juniper 361 

treatments over time, but further research is warranted to investigate this interaction (Doherty et 362 

al. 2008; USFWS 2010).  Similar to annual grasses, best management practices could consist of 363 

managing pinyon-juniper to historic conditions with annual monitoring and removal of 364 

encroachment stands.  The use of prescribed fire and its impacts for management of pinyon-365 

juniper stands is discussed below. 366 

Fire 367 

 Fire has been documented as one of the primary factors linked to declines of sage-grouse 368 

populations (USFWS 2010).  Fire has the ability to directly reduce or eliminate healthy 369 

sagebrush stands and greatly increase the presence and persistence of invasive species such as 370 
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cheatgrass.  Recent research has shown that fire suppression has had little effect on fire in 371 

sagebrush ecosystems and instead, cheatgrass, human-induced fires, and global warming may 372 

have led to too much fire (Baker 2011).  Historically, sagebrush recovers within about 35–120 or 373 

more years after fire. Fire rotation in other ecosystems is 2 or more times the recovery period.  374 

This suggests fire rotations may be a minimum of 325–450 years in low sagebrush (A. 375 

arbuscula), 100–240 years in Wyoming big sagebrush, and 35–100 years in mountain grasslands 376 

with a smaller sagebrush component (Baker 2006).  Therefore, to aid sage-grouse populations, 377 

fire should be excluded where there is a threat of cheatgrass. In sites without the presence of 378 

cheatgrass, fire does not need to be reintroduced until native understory plants can be restored, so 379 

that sagebrush ecosystems can fully recover from fire.  It is encouraged to only use mechanical 380 

means to manage pinyon-juniper stands as the risk of cheatgrass expansion is much lower than 381 

prescribed fire.  However, prescribed fire could be conducted when there is a healthy understory 382 

of native plants, no presence of cheatgrass, and prescribed fire is the only way to achieve the 383 

management objectives.  In the event of a wildfire, it is recommended to use resource advisors to 384 

consider the location of sage-grouse habitat when developing suppression objectives and 385 

strategies; and to inform firefighters of the high value of sage-grouse habitats. 386 

 The use of prescribed fire in riparian or mesic areas can increase grass and forb vigor; 387 

reduce litter and sagebrush densities; and release necessary nutrients for mesic plants into the 388 

soils (Baker 2011).  However, riparian areas important for sage-grouse are typically nearby 389 

sagebrush stands.  Therefore, these areas would have experienced similar fire rotations as the 390 

sagebrush uplands.  If there is a biological reason documented  in a  habitat management plan 391 

that fire is necessary in a riparian area, care should be taken to reduce  impacts to nearby 392 

sagebrush stands and reduce the  chance of increasing invasive species. 393 

Partnerships  394 

 Successful restoration and management of viable self-sustaining sage-grouse populations 395 

will have to be the result of partnerships throughout their range.  Sage-grouse are a landscape 396 

species occupying extensive areas that often extend into multiple jurisdictions.  Although a 397 

refuge may provide many of the necessary life cycle components, sage-grouse likely use habitats 398 

and features off-refuge.  Furthermore, refuges may provide a habitat characteristic (taller healthy 399 

sagebrush) that may only be needed during extreme weather conditions with sage-grouse 400 

travelling large distances to use those characteristic habitats for a short duration.  Therefore, it is 401 
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important for the stakeholders at the population level, or even the MZ level to have consistent 402 

management goals and an 403 

understanding of how each play a role 404 

in conserving sage-grouse. 405 

 Comprehensive Conservation 406 

Plans (CCP) are land use management 407 

plans that are being developed, or are 408 

developed, for each refuge as 409 

mandated by the National Wildlife 410 

Refuge System Improvement Act of 411 

1997.  The process of developing a 412 

CCP is designed to involve public 413 

input to the extent possible.  Refuge 414 

managers are encouraged to bring 415 

experts and stakeholders to the table to 416 

develop a CCP with objectives and 417 

strategies that will not only benefit 418 

wildlife and plant species of the refuge, 419 

but also demonstrate proactive 420 

measures others could use in their land 421 

use planning.  Refuge managers must 422 

also play a part and become active in 423 

other land use planning efforts such as: 424 

• BLM’s Resource Management Plans (RMP) for each field office  425 

• BLM’s National Greater Sage-Grouse Planning Strategy which will revise and modify 426 

multiple RMPs;  427 

• U.S. Forest Service’s Forest Management Plan for each ranger district; 428 

• Individual State wildlife action plan or specific sage-grouse conservation plan; 429 

• The Western Association of Fish and Wildlife Agencies’ Comprehensive Conservation 430 

Strategy (Stiver et al. 2006); 431 

Call-Out Box #4 
Service’s Partners for Fish and Wildlife 

Program Helps Fund 13 of 24 New Positions 
The Service’s Partners for Fish and 

Wildlife Program has partnered with the Natural 
Resources Conservation Service (NRCS) Sage 
Grouse Initiative (SGI) to provide matching funds 
to hire 24 new range conservationists and wildlife 
biologists, strategically located in areas of high 
sage-grouse abundance or core areas; where 
technical assistance was limiting conservation 
implementation.  

Totaling $12.9 million, NRCS increased 
technical assistance to accelerate Initiative delivery 
and success by combining NRCS resources with 
the Intermountain West Joint Venture (IWJV) and 
those of 34 other conservation partners. The IWJV 
orchestrated and now manages this massive 
partnership in cooperation with partners including 
state fish and wildlife agencies, non-governmental 
organizations, BLM and Forest Service, 
corporations, conservation districts, and the 
Partners Program. New positions are supervised by 
non-federal partners and housed in USDA service 
centers for 5 years. 
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The Natural Resources Conservation Service recently began a rangewide Sage-Grouse 432 

Initiative designed to assist private landowners rangewide.  Refuge managers, along with the 433 

Service’s Partners for Fish and Wildlife Program should take a proactive approach to assist the 434 

Natural Resources Conservation Service and private landowners with conservation plans and 435 

action items of their own that can benefit sage-grouse.   436 

Research will also continue to play an important role for sage-grouse conservation and 437 

refuge managers are encouraged to continue partnering with universities and other research 438 

entities to learn more about sage-grouse ecology, habitat requirements, responses to habitat 439 

treatments, and impacts from anthropogenic features on the landscape. 440 

Predator Management 441 

 Management for sage-grouse by directly removing predators is generally viewed as 442 

proactive measure, especially by the general public.  Predator control began with the expansion 443 

of livestock grazing with operators attempting to protect their herds by removing coyotes, red 444 

foxes and bobcats.  Predator control via trapping, hunting, poisoning, or non-lethal means can 445 

provide some immediate short-term reprieve for sage-grouse, and may protect recently trans-446 

located populations (Hagen 2011).  However, sage-grouse have many different predators (>15) 447 

ranging from snakes, carnivores, felines, corvids, and raptors; none of which are solely 448 

dependent upon sage-grouse.  Indirect interactions from predator control may also negatively 449 

impact sage-grouse and it has been shown that poor habitat conditions generally lead to increased 450 

predation (Mezquida et al. 2006; Bui et al. 2010).  Sage-grouse have evolved with predators and 451 

are cryptic in color to aid in predator avoidance.  Although sage-grouse have lower reproductive 452 

rates than other gallinaceous birds, their high annual survival suggests that they are well adapted 453 

to a wide range of predators (USFWS 2010).  Therefore; predator management is typically not 454 

needed and can become intensive and fiscally exhaustive to manage with many of the predators 455 

re-occupying sites within two to three years after removal ceases (Hagen 2011). 456 

 To help maintain a correct balance of necessary predators in the ecosystem, refuge 457 

managers are encouraged to manage for healthy landscapes with few, to no, anthropogenic 458 

features.  This can be accomplished by reducing habitat fragmentation caused by roads, fences, 459 

powerlines, pipelines, and any other habitat alterations (USFWS 2010).  These features not only 460 

provide corridors for predators, but also perch points that can provide an advantage for avian 461 

predators.  462 
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Hunting 463 

 Hunting of sage-grouse has been a long and historic tradition gradually shifting from 464 

hunting out of necessity to trophy hunting with many hunters now simply hunting for taxidermy 465 

quality mounts (Reese and Connelly 2011).  Similarly, the paradigm has gradually been shifting 466 

from the thought that hunting mortality of sage-grouse was compensatory in nature, to a view 467 

that hunting is a source of additive mortality and that more conservative hunting regulations may 468 

be required (Reese and Connelly 2011).  The Service did not identify hunting as a factor to the 469 

population level decline, but cautioned that the present and threatened habitat loss coupled with 470 

disease outbreaks, such as West Nile virus, will require increased monitoring to assess hunting 471 

seasons on an annual basis and may require season closure if necessary (USFWS 2010).  From 472 

2001 to 2007 rangewide sage-grouse harvest varied from roughly 21,000 to 38,000 sage-grouse 473 

harvested annually (Reese and Connelly 2011). Currently 9 of 11 state wildlife agencies allow 474 

sage-grouse hunting; North Dakota and Washington do not have seasons.  North Dakota closed 475 

its season in 2008 due to declining populations and it is currently still closed (Reese and 476 

Connelly 2011).  Washington, which closed its season in 1988, has continued to experience a 477 

decline in sage-grouse populations.  However, sage-grouse in Washington are highly dependent 478 

on altered sagebrush habitats (Conservation Reserve Program lands) which may provide insight 479 

into why their populations have continued to decline (Reese and Connelly 2011).  Approximately 480 

half of refuges with populations of sage-grouse allow public hunting.  Hunting is considered one 481 

the “big six” forms of wildlife dependent recreation under the National Wildlife Refuge System 482 

Improvement Act of 1997 and may be allowed where compatible (Service Policy 603 FW 2).   483 

  Hunting of sage-grouse on refuges must first be determined compatible under Service 484 

Policy 603 FW 2.  If compatible, refuge managers should carefully consider if hunting of sage-485 

grouse can occur, without negative impacts to sage-grouse at the population level.  During the 486 

annual review of hunting plans for each refuge, habitat conditions impacting the population must 487 

be considered.  Coordination with the respective state wildlife management on habitat conditions 488 

and population assessments will assist in these planning efforts.  Directed research toward 489 

understanding that impact may be necessary.  If sage-grouse hunting is allowed, season lengths 490 

and bag limits must protect sage-grouse populations which are generally done through 491 

conservative regulations and strict enforcement of those regulations.  Hunting may also be 492 
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temporarily suspended at any time based on unusual or critical conditions of wildlife populations 493 

or habitat (50 CFR 32.1). 494 

Disease 495 

 Sage-grouse are prone to various diseases with vectors including mallophaga, acarina, 496 

diptera, helminthes, parasites, bacteria, fungi, viruses, and nonparasitic diseases (see Christiansen 497 

and Tate, 2011 for an extensive list).   There has been minimal research on diseases in sage-498 

grouse [with the exception of the West Nile virus (WNv)].  It is believed that disease is not 499 

responsible for population level declines (USFWS 2010).  However, monitoring of sage-grouse 500 

populations will need to continue to determine if outbreaks of these diseases (other than WNv) 501 

have, or are occurring (Christiansen and Tate 2011). 502 

Most recently concern for sage-grouse has risen due to outbreaks of the WNv 503 

(Christiansen and Tate 2011; Walker and Naugle 2011).  WNv generally results in acute 504 

mortality of sage-grouse with low resistance to the disease being documented (Walker and 505 

Naugle 2011).  WNv is vector driven, transmitted by mosquitos (Culex spp.).  These mosquitos 506 

occur throughout sage-grouse range and prefer to breed in sites with submerged vegetation, 507 

standing water, ephemeral puddles, vegetated pond edges, and hoofprints (Walker and Naugle 508 

2011).  Refuge managers should be aware of conditions that are conducive to breeding by WNv 509 

transmitting mosquitos and where possible, eliminate that potential.   510 

Translocation 511 

 Translocation is generally viewed as experimental and not considered a viable strategy to 512 

restore extirpated populations of sage-grouse (Reese 1997).  However in cases of translocating 513 

sage-grouse from one area to another for population supplementation, this could be 514 

accomplished in accordance with a specific and detailed plan developed in coordination with 515 

state wildlife agencies and health officials.  This plan could take into account Service guidance 516 

(7 RM 12) for propagation and stocking.  In addition, the area to receive trans-located sage-517 

grouse must have habitat conditions at a landscape level that are conducive for sage-grouse, a 518 

capture and release plan to reduce impacts from predators, and a clear monitoring and 519 

assessment plan to determine success.  Translocations that have been successful involved areas 520 

with suitable habitat conditions, were conducted during the breeding season, and before target 521 

populations have been extirpated (Baxter et al. 2008) 522 

Restoration 523 
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 With much of the sagebrush ecosystem being altered in some regard, restoration of 524 

habitats will be a critical component to the recovery and maintenance of sage-grouse 525 

populations.  Pyke (2011) provides a very comprehensive overview of how to restore or 526 

rehabilitate sagebrush habitats and outlines five components for a successful restoration plan: 1) 527 

prioritizing sites at a landscape level; 2) verifying soil characteristics and implications of soil 528 

features; 3) comparing existing conditions to potential habitat conditions; 4) determining the 529 

current successional status of the site using state and transition models to guide management 530 

techniques; and 5) implementation of a monitoring plan.  When developing a restoration plan, 531 

refuge managers could consider the context of the refuge in relationship to existing conditions 532 

and management actions by other management entities within the MZ.  While the NWRS only 533 

accounts for 1% of the sage-grouse range, management actions and habitat conditions on refuge 534 

lands may have a substantial impact to local sage-grouse populations.  Restoration and 535 

rehabilitation of habitats will play an important role in maintaining and improving conditions for 536 

sage-grouse. 537 

Energy Development Best Management Practices 538 

 Energy development and associated infrastructure (powerlines, pipelines, etc.) are 539 

considered a significant risk to sage-grouse, particularly in eastern portion of their range 540 

(USFWS 2010).  While there are currently numerous private holdings of mineral rights and 541 

energy leases with valid existing rights to development on refuge, the Service’s mission and 542 

organic legislation, directs the agency to manage purposely for wildlife conservation. Refuges 543 

are not multiple use lands managed pursuant to the Multiple Use and Sustained Yield Act (1960), 544 

or the Federal Land Policy and Management Act (1976).  Furthermore, federal regulations (43 545 

CFR 3101.2) state “…direct offers for oil and gas leases covering refuge lands shall be accepted 546 

and no leases covering such lands shall be issued except as provided in subsection 3100.2 547 

(drainage) of this title. There shall be no drilling or prospecting under any lease heretofore or 548 

hereafter issued on lands within a wildlife refuge except with the consent and approval of the 549 

Secretary with the concurrence of the Service as to the time, place and nature of such operations 550 

in order to give complete protection to wildlife populations and wildlife habitat on the areas 551 

leased, and all such operations shall be conducted in accordance with the stipulations of the 552 

Bureau on a form approved by the Director…”  Under this premise, refuge managers should 553 

strive to manage strictly for wildlife species as described under each refuge’s enabling legislation 554 
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and endangered, threatened, or candidate species such as sage-grouse.  Working in coordination 555 

the Service’s realty division and the BLM, withdrawal of outstanding, un-developed leases could 556 

be pursued to the extent possible. 557 

 In situations where a developer has existing legal rights to develop energy resources (oil, 558 

gas, or other minerals) in a refuge, it is Service policy to protect project resources to the 559 

maximum extent possible without infringing upon the rights of the sub-surface owner (Service 560 

Policy 612 FW 2).  Each state has a regulatory oil and gas commission that regulates the 561 

development of mineral resources in that state. Proposals for development could be developed in 562 

coordination with the state oil and gas commission along with the BLM (where applicable).  The 563 

Service recently completed a comprehensive environmental assessment on the Baca National 564 

Wildlife Refuge in south-central Colorado that provides an extensive list of protective measures 565 

required for oil and gas exploration that would be useful for refuge managers (USFWS 2011b).  566 

Some protective measures specific to sage-grouse could include, but are not limited to:   567 

• reduce surface disturbance to extent possible by consolidating drill sites (e.g., directional 568 

and horizontal drilling) and access roads;  569 

• use existing roads and well pads where plausible, or use oak matting for road and well 570 

pad construction to eliminate the need for new construction;  571 

• use remote telemetry for well production to reduce physical operational visits by the 572 

producer; 573 

• use surface pipelines to reduce surface disturbance; 574 

• decontaminate and wash all vehicles before arriving to the site and on a regular basis to 575 

reduce the potential for introduction of invasive plant species; 576 

• conduct soil testing before soil disturbing activities and require similar soil characteristics 577 

during reclamation; 578 

• avoid crucial nesting, brood-rearing, or wintering habitats to the extent possible; 579 

• use closed-loop drilling systems to minimize impacts to surrounding habitats and reduce 580 

other avian mortality caused by drowning; 581 

• conduct drilling and maintenance operations during timeframes when sage-grouse are the 582 

least impacted or not occupying the site; 583 

• restrict drilling operations to the smallest crew possible and prohibit littering, fires, 584 

overnight quarters, hunting, and excessive speeds by the operational crew; 585 
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• monitor and reduce lighting and sound levels to lowest level allowable; and 586 

• protect groundwater from contamination by casing the essential aquifer. 587 

Development of renewable energy (wind, solar, and geothermal) and associated 588 

infrastructure (powerlines and roads), which require a special use permit (SUP), has generally 589 

been considered incompatible with refuge management (Service Policy 603 FW 2).  In addition, 590 

the effects of renewable energy development are likely similar to those of nonrenewable energy 591 

as similar types of infrastructure are required (USFWS 2010).  Refuge managers are encouraged 592 

to work proactively with wind energy developers to identify sites off-refuge that will have the 593 

least impacts to all wildlife and plant species. 594 

Monitoring and Assessment 595 

 Monitoring of sage-grouse populations should be accomplished with standardized 596 

protocols designed specifically for sage grouse (Reese and Bowyer 2007).  Particularly, lek 597 

counts should be accomplished in coordination with the state wildlife agency’s monitoring plan 598 

for sage-grouse.  This should at minimum consist of counting leks 1) from one-half hour before 599 

to one hour after sunrise; 2) during conditions of light (<15km/hr) to no wind, in partly cloudy to 600 

clear conditions; 3) from early March to early May; 4) at least 3 times during a single visit, with 601 

1-2 minutes between counts; and 5) with peak counts of males and females recorded separately 602 

(Reese and Bowyer 2007).  Effort could also be placed in locating new or undiscovered leks as 603 

they may identify unknown areas of nesting habitat and affect other management actions.  604 

Identification and mapping of seasonal habitats on refuges and their relationship to off-refuge 605 

habitats will be an important component when developing a CCP and subsequent habitat 606 

management plan (Stiver et al. 2006). 607 

Conclusion 608 

 The National Wildlife Refuge System is uniquely positioned to provide high quality sage-609 

grouse habitats throughout the range by using the toolbox outlined above.  Refuges should be at 610 

the forefront of sage-grouse and sagebrush conservation by managing for over landscape health 611 

and by providing an example to other land managers.  Coordination and regular communications 612 

with stakeholders and other land managers will be crucial to maintaining viable populations.  613 

Refuge managers must continue to engage the Service’s Partners for Fish and Wildlife Program 614 

and Ecological Services to continue to play a role in working with private landowners and other 615 

agencies throughout the range. 616 

21 
 



  N. Kaczor, M. Artmann 

Supplemental Material 617 

 The supplemental material section contains references and Service policy statements we 618 

felt could be of particular interest and value to refuge managers.  These could be used for more 619 

extensive research and guidance into sage-grouse ecology and management. 620 

Acknowledgements 621 

 We would like to recognize the refuge managers and biologists for submitting 622 

information for this report.  We would also like to thank Chad Bell, Dr. Rick Coleman, Carol 623 

Damberg, Dr. Pat Deibert, John Kasbohm, Wayne King, David Lucas, Dr. David Naugle, Dean 624 

Rundle, and two anonymous reviewers for providing substantial comments on prior versions of 625 

this manuscript.  The findings and conclusions in this article are those of the authors and do not 626 

necessarily represent the views of the U.S. Fish and Wildlife Service.  627 

22 
 



  N. Kaczor, M. Artmann 

References 628 

Alexander K. 2010. Warranted but precluded: What that means under the Endangered Species 629 

Act (ESA). Congressional Research Service Report for Congress: 7-5700. 630 

Baker WL. 2006. Fire and restoration of sagebrush ecosystems. Wildlife Society Bulletin 631 

34:177-185. 632 

Baker WL. 2011. Pre-Euro-American and recent fire in sagebrush ecosystems. Pages 185-201 in 633 

Knick ST, and Connelly JW, editors. Greater sage-grouse: ecology and conservation of a 634 

landscape species and its habitat. Berkeley, California: University of California Press. 635 

Baxter RJ. Flinders JT. Mitchell DL. 2008. Survival, movements, and reproduction of 636 

translocated greater sage-grouse in Strawberry Valley, Utah. The Journal of Wildlife 637 

Management 72(1):179-186. 638 

Bui TD, Marzluff JM, Bedrosian B. 2010. Common raven activity in relation to land use in 639 

western Wyoming: implications for greater sage-grouse reproductive success. The 640 

Condor 112(1):65-78. 641 

[BLM] Bureau of Land Management. 2011a. Instruction Memorandum No. 2012-043: Greater 642 

sage-grouse interim managemnet policies and procedures. Available: 643 

http://www.blm.gov/wo/st/en/info/regulations/Instruction_Memos_and_Bulletins/nationa644 

l_instruction/2012/IM_2012-043.html. 645 

[BLM] Bureau of Land Management. 2011b. Instruction Memorandum No. 2012-044: BLM 646 

national greater sage-grouse land use planning strategy. Available: 647 

http://www.blm.gov/wo/st/en/info/regulations/Instruction_Memos_and_Bulletins/nationa648 

l_instruction/2012/IM_2012-044.html. 649 

Christiansen T. 2009. Fence marking to reduce greater sage-grouse (Centrocercus urophasianus) 650 

collisions and mortality near Farson, Wyoming - summary of interim results. Cheyenne, 651 

Wyomng: Wyoming Game and Fish Department. 652 

Christiansen T. Tate CM. 2011. Parasites and infectious diseases of greater sage-grouse. Pages 653 

113-126 in Knick ST, and Connelly JW, editors. Greater sage-grouse: ecology and 654 

conservation of a landscape species and its habitat. Berkeley, California: University of 655 

California Press. 656 

Connelly, JW, Rinkes TE, Braun CE. 2011b. Characteristics of greater sage-grouse habitats. 657 

Pages 69-83 in Knick ST, and Connelly JW, editors. Greater sage-grouse: ecology and 658 

23 
 



  N. Kaczor, M. Artmann 

conservation of a landscape species and its habitat. Berkeley, California: University of 659 

California Press. 660 

Connelly JW, Schroeder MA, Sands AR, Braun CE. 2000. Guidelines to manage sage grouse 661 

populations and their habitats. Wildlife Society Bulletin 28:967-985. 662 

Doherty MK, 2007. Mosquito populations in the Powder River Basin, Wyoming: a comparison 663 

of natural, agricultural and effluent coal bed natural gas aquatic habitats. Master’s thesis. 664 

Bozeman, Montana: Montana State University. 665 

Doherty KE, Naugle DE, Walker BL, Graham JM. 2008. Greater sage-grouse winter habitat 666 

selection and energy development. Journal of Wildlife Management 72:187-195. 667 

Evans CC. 1986. The relationship of cattle grazing to sage-grouse use of meadow habitat on the 668 

Sheldon National Wildlife Refuge. Master’s thesis. Reno, Nevada: University of Nevada. 669 

Garton EO, Connelly JW, Horne JS, Hagen CA, Moser A, Schroeder MA. 2011. Greater sage-670 

grouse population dynamics and probability of persistence. Pages 293-381 in Knick ST, 671 

and Connelly JW, editors. Greater sage-grouse: ecology and conservation of a landscape 672 

species and its habitat. Berkeley, California: University of California Press. 673 

Hagen CA. 1999. Sage grouse habitat use and seasonal movements in a naturally fragmented 674 

landscape, northwestern Colorado. Master’s thesis. Winnepeg, Manitoba, Canada: 675 

University of Manitoba.  676 

Hagen CA. 2011. Predation on greater sage-grouse. Pages 95-100 in Knick ST, and Connelly 677 

JW, editors. Greater sage-grouse: ecology and conservation of a landscape species and its 678 

habitat. Berkeley, California: University of California Press. 679 

Hanser SE, Knick ST. 2011. Greater sage-grouse as an umbrella species for shrubland passerine 680 

birds: a multiscale assessment. Pages 475-487 in Knick ST, and Connelly JW, editors. 681 

Greater sage-grouse: ecology and conservation of a landscape species and its habitat. 682 

Berkeley, California: University of California Press. 683 

Hausleitner, D. 2003. Population dynamics, habitat use and movements of Greater sage-grouse in 684 

Moffat County, Colorado. Master’s thesis. Moscow Idaho: University of Idaho. 685 

Hornaday WT. 1916. Save the sage-grouse from extinction, a demand from civilization to the 686 

western states. New York Zoological Park Bulletin 5:179-219. 687 

Klebenow DA. 1981. Livestock grazing interactions with sage grouse. Pages 113-123 in 688 

Proceedings of the Wildlife-Livestock Relationship Symposium.  689 

24 
 



  N. Kaczor, M. Artmann 

Knick ST. 2011. Historical development, principal federal legislation, and current management 690 

of sagebrush habitats. Pages 13-31 in Knick ST, and Connelly JW, editors. Greater sage-691 

grouse: ecology and conservation of a landscape species and its habitat. Berkeley, 692 

California: University of California Press. 693 

Knick ST, Connelly JW. 2011a. Greater sage-grouse and sagebrush: an introduction to the 694 

landscape. Pages 1-9 in Knick ST, and Connelly JW, editors. Greater sage-grouse: 695 

ecology and conservation of a landscape species and its habitat. Berkeley, California: 696 

University of California Press. 697 

Knick ST, Connelly JW. 2011b. Greater sage-grouse: ecology and conservation of a landscape 698 

species and its habitat. Studies in Avian Biology: Volume 38. Berkeley, California: 699 

University of California Press. 700 

Mezquida ET, Slater SJ, Benkman CW. 2006. Sage-grouse and indirect interactions: potential 701 

implications of coyote control on sage-grouse populations. The Condor. 108:747–59. 702 

Pyke DA. 2011 Restoring and rehabilitating sagebrush habitats. Pages 531-548 in Knick ST, and 703 

Connelly JW, editors. Greater sage-grouse: ecology and conservation of a landscape 704 

species and its habitat. Berkeley, California: University of California Press. 705 

Reese KP. 1997. Translocation of sage grouse Centrocercus urophasianus in North America. 706 

Wildlife Biology 3:235-241. 707 

Reese KP, Bowyer RT, editors. 2007. Monitoring populations of sage-grouse: proceedings of a 708 

symposium at Idaho State University. College of Natural Resources Experiment Station 709 

Bulletin 88, Moscow Idaho: Univeristy of Idaho. 710 

Reese KP,Connelly JW. 2011. Harvest management for greater sage-grouse. Pages 101-111 in 711 

Knick ST, and Connelly JW, editors. Greater sage-grouse: ecology and conservation of a 712 

landscape species and its habitat. Berkeley, California: University of California Press. 713 

Schroeder MA, Aldridge CL, Apa AD, Bohne JR, Braun CE, Bunnell SD, Connelly JW, Deibert 714 

PA, Gardner SC, Hilliard MA, Kobriger GD, McAdam SM, McCarthy CW, McCarthy 715 

JJ, Mitchell DL, Rickerson EV, Stiver SJ. 2004. Distribution of sage-grouse in North 716 

America. Condor 106:363-376. 717 

Stevens BS, 2011. Impacts of fences on greater sage-grouse in Idaho: collision, mitigation, and 718 

spatial ecology. Master’s thesis. Moscow, Idaho: Universtiy of Idaho. 719 

25 
 



  N. Kaczor, M. Artmann 

Stevens BS, Reese KP, Connelly JW. 2011. Survival and detectability bias of avian fence 720 

collision surveys in sagebrush steppe. The Journal of Wildlife Management 75:437-449. 721 

Stiver SJ. 2011. The legal status of greater sage-grouse. Pages 33-49 in Knick ST, and Connelly 722 

JW, editors. Greater sage-grouse: ecology and conservation of a landscape species and its 723 

habitat. Berkeley, California: University of California Press. 724 

Stiver SJ, Apa AD, Bohne JR, Bunnell SD, Deibert PA, Gardner SC, Hilliard MA, McCarthy 725 

CW, Schroeder MA. 2006. Greater sage-grouse comprehensive conservation strategy. 726 

Cheyenne, Wyoming: Western Association of Fish and Wildlife Agencies. 727 

[USFWS] U.S. Fish and Wildlife Service. 1998. Final section 7 consultation handbook. 728 

Available: http://www.fws.gov/policy/m0002.html. 729 

[USFWS] U.S. Fish and Wildlife Service. 2010. Endangered and threatened wildlife plants; 12-730 

month findings for petitions to list the greater sage-grouse (Centrocercus urophasianus) 731 

as threatened or endangered. Washington, D.C.: Federal Register 75(55):13910-14014. 732 

[USFWS] U.S. Fish and Wildlife Service. 2011a. Refuge Update. Volume 8, Number 3. 733 

Available: http://www.fws.gov/refuges/RefugeUpdate/pdfs/refUp_MayJune_2011.pdf. 734 

[USFWS] U.S. Fish and Wildlife Service. 2011b. Environmental assessment of proposed oil and 735 

gas exploration, Baca National Wildlife Refuge, Saguache County, Colorado. Lakewood, 736 

Colorado: USFWS.  737 

[USFWS] U.S. Fish and Wildlife Service. 2013. Land protection plan—Bear River Watershed 738 

Conservation Area. Lakewood, CO: U.S. Department of the Interior, U.S. Fish and 739 

Wildlife Service, Regions 1 and 6. Available: http://www.fws.gov/mountain-740 

prairie/planning/lpp/ut/brr/brr.html. 741 

Walker BL, Naugle DE. 2011. West nile virus ecology in sagebrush habitat and impacts on 742 

greater sage-grouse populations. Pages 127-142 in Knick ST, and Connelly JW, editors. 743 

Greater sage-grouse: ecology and conservation of a landscape species and its habitat. 744 

Berkeley, California: University of California Press. 745 

 746 

 747 

26 
 



RH: SAGE-GROUSE AND NWR’S – KACZOR AND ARTMANN 

27 
 
Table 1. List of National Wildlife Refuges containing sage-grouse habitats and their location. 748 

 749 

Refuge 
USFWS 
Region State 

Sage- 
grouse 
Present 

Greater 
than 200 

sage-
grouse 

Arapaho National Wildlife Refuge 6 CO Yes  
Bear Lake National Wildlife Refuge 1 ID No  
Black Coulee National Wildlife Refuge 6 MT No  
Bowdoin National Wildlife Refuge 6 MT Yes  
Browns Park National Wildlife Refuge 6 CO No  
Camas National Wildlife Refuge 1 ID Yes  
Charles M. Russell National Wildlife Refuge 6 MT Yes X 
Clear Lake National Wildlife Refuge 8 CA Yes X 
Cokeville Meadows National Wildlife Refuge 6 WY Yes X 
Columbia National Wildlife Refuge 1 WA No  
Creedman Coulee National Wildlife Refuge 6 MT No  
Grays Lake National Wildlife Refuge 1 ID No  
Halfbreed Lake National Wildlife Refuge 6 MT Yes  
Hanford Reach National Monument 1 WA No  
Hart Mountain National Antelope Refuge 1 OR Yes X 
Hewitt Lake National Wildlife Refuge 6 MT Yes  
Lake Mason National Wildlife Refuge 6 MT Yes  
Lake Thibadeau National Wildlife Refuge 6 MT No  
Malheur National Wildlife Refuge 1 OR Yes  
Minidoka National Wildlife Refuge 1 ID No  
Modoc National Wildlife Refuge 8 CA No  
National Elk Refuge 6 WY Yes  
Ouray National Wildlife Refuge 6 UT No  
Pathfinder National Wildlife Refuge 6 WY Yes  
Red Rock Lakes National Wildlife Refuge 6 MT Yes  
Ruby Lake National Wildlife Refuge 8 OR Yes  
Saddle Mountain National Wildlife Refuge 1 WA No  
Seedskadee National Wildlife Refuge 6 WY Yes X 
Sheldon National Wildlife Refuge 1 OR Yes X 
UL Bend National Wildlife Refuge 6 MT Yes X 
War Horse National Wildlife Refuge 6 MT Yes  

 750 

  751 
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Table 2. Demographic information on the six National Wildlife Refuges in relation to sage-752 

grouse. 753 

Refuge 
Population 
Estimate 

Seasonal 
Habitats Present 

Grazing by 
Domestic 
Livestock 

Hunting 
of sage-
grouse 

Open to Mineral 
Entry 

Sage-
grouse a 

Focal 
Species in 

CCP 
Sheldon NWR 3,000 All No Yes A portion Yes 

Hart Mountain National 
Antelope Refuge 2,000 All No No No Yes 

Charles M. Russell and 
UL Bend NWRs 1,000 All Yes Yes No Yes 

Seedskadee NWR 500-1,000 
Primarily brood-
rearing and early 

winter 
No Yes Where leased Yes 

Cokeville Meadows 
NWR 200-300 

Nesting, brood-
rearing, and early 

winter 
No No 

Mineral leases 
primarily 

privately owned 
Yes 

Clear Lake NWR 200 All Yes No 
No known 
valuable 

mineral interest 
Yes 

   754 
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Figure 1. Locations of National Wildlife Refuges in relation to occupied sage-grouse 755 

range (Schroeder et al. 2004) and management zones (Stiver et al. 2006).  Refuges supporting 756 

more than 200 sage-grouse are identified. 757 

 758 
  759 
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