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Upper "4 the of largest leks account for >53% of the
total number of male sage-grouse counted.
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Greater Sage-Grouse
Breeding Density
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- 25% of Population
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Threats
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Wildfire Threat

- . North Dakota
. Montana¥.

F et -

S A ar s 2012: 2.7 M acres burned
AL (1.9 % of sage grouse range)
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e < But only 0.26% in all of
#( s Montana
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w | %

*f | ¢ BLM has implemented

" nevraska  SWeeping policy changes, but
| threat continues to challenge
managers

Spatially-explicit planning
tools and proactive measures
needed
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_ Energy development and wildlife §
IS a story of cumulative impacts




Naugle et al. 2011 Studies in Avian Biology
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The name of the game Is providing birds with
options to meet their habitat needs
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ALBERTA Consistency In patterns

\d BRITISH .
‘ COLUMBIA KATCHEWAN across studies of energy
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Population trends lower inside
than outside gas fields
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Walker and Naugle, et al. (2007) Journal of Wildlife Management



Distance to Closest Drilling Rig by Lek

Holloran (2005)
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Negative Impacts out to 4 miles

R2 =61%
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Sage Grouse In Alberta

Manyberries Oil Field — Chicks go to development
where succulent forbs abundant, but mortality
1.5x higher for each additional well within 1 km

Chick Survival = 13.3% ~13 males left Canada
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Wmterlng sage- grouse avoid therW|se suitable
habitat that has been developed for energy

Doherty and Naugle, et al. (2008) Journal of Wildlife Management
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Cumulative impacts of multiple threats

Associated each lek count with threats

West Nile Virus |
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Managing Multiple Stressors in Carter

Without WNv Outbreak With WNv Outbreak
% Well Male % # leks of size Male L % # leks of size
Tilled Spacing Count Remaining 0 1-10 11-25 >25 | Count Remaining 0 1-10 11-25 >25

|1 33294 1363 99 |40 43 36 14 | 992 72 64 33 27 10

20 33294 1058 7 53 41 30 10 428 31 80 40 13

1 640 1213 88 33 55 36 10 543 39 87 26 16 4
1 160 767 55 22 90 21 1 46 3 127 6 1 0
1 80 365 26 29 102 3 0 1 0 133 1 0 0
1 40 73 5 8 50 0 o 0 0 134 0 0 O
10 33294 1215 88 46 43 34 670 48 71 38 21 4
[10 640 1096 79 | 38 55 34 8 | 3 26 94 27 11 1|
10 | 160 | 712 51 25 89 19 1 | 2 | 2 128 5 1 0
10 80 344 25 31 100 2 0 0 0 134 0 0 O
10 40 69 5 8 49 0 0 0 0 134 0 0 O

1
20 640 969 70 44 54 30 6 217 16 101 27 6 O
20 652 47 28 88 16 1 1 130 4 0 0
20 80 321 23 34 98 2 0 0 0 134 0 0 O
20 40 65 5 87 47 0 0 0 0 134 0 0 O




Well pads
Roads
probability of use
igh
lum - high
um - low

Ingelflnger and Anderson 2004

I m paCtS »r Baﬂl_ei al. 2008
emerged K

across
differing | 5t
systems |

Naugle et al. 2004 2005 Zou et al. 2006
Walker et al. 2005, 2007


http://www.pbase.com/photon180/sparrows&page=4
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Simulated Oil and Gas

- Well Development

‘ 21,000

- Projected Wells (20-year Anticipated)
- Projected Wells (Unrestrained)

‘\:) Sage-grouse 75% Core Areas

Future oil and gas
development will:

Decrease grouse
populations by 20%

Impact 9.1 million ac
of sagebrush

Copeland and Naugle et al. 2009 PLoS



The answer to energy
development is not

‘NQO’ but rather
‘WHERE’




Bioloqgical Tools for Off-setting Impacts

« Trading out lower priority landscapes & partnering with
Industry to help fund conservation

* Birds rather than acres as the biological currency—
creative tools to make informed decisions

Decline in
Males (%) on
Decline in remaining
Well Spacing  Active Leks (%) active leks

640 ac -0.7 -2.1
160 ac -11.5 -31.4
80 ac -47.2 -32.6
40 ac -55.1 -77.3

Doherty and Naugle et al. 2010 PLoS One
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Office of the Governor

STATE OF WYOMING
EXECUTIVE DEFARTMENT
EXFECUTIVE ORDER

DAVE FREUDENTHAL
BCWERMOR THE STATE

2010- 4
{Keplaces 2008-2)

WEREREAS the (rrewer Soge Growse { Crurtroverciss wophasianas) inhubits much of the
=agebrush-steppe kaboa: m Wyomng: and

WHHERKAS the sagebrush-steppe halsitat type is abundant acrss the slale of Wyoming: and

WIIEREAS the state of Wyoming currently enjoys robust prpulations of CGireater Sape-Grouse;
and

WEHELREAS the staté of Wiyeming has management authority over Greater Sage-Grouss
papulations in Wyoming, and

WIIEELAS the Greater Sage-Grouse hes been the subject of scveral petitions o list the spesies
a5 & fhizatened o endasperad spevies pususnl Lo the Crdangersd Speciss Aot and

WIHEREAS the Urited Staes Depariment of the Interior has determined that listing the Greater
Sage-Grovsc ps p threatened or endangeced specics i wuarmmtbed aver all of i's range, including
the populatins in Wyoming; and

WITIEREAS txe United Stules Depurlment of the Interior has determined thas Ysting the Greater
Sage-Cirousc ag 3 ¢ 1 ar cond d species 13 currenly Juded by higher prearity
listing, actions; and

WHEREAS the Grearer Sage-(froase s currently cons:dered s “rundidate™ spacias under fhe
auspiices ¢f the Rndangered Specics Aot aad

WHEREAS the United States Départmeénl of the Interor is requirsd to review the statuk of al]
candidate species every weat; and

WIICREAS e lisling of the Cireater Sage-(rouss would have a significant adverse eifoer on e
ecanomy of (e slate of Wesenin, ioeluding the abilie 1o genecule revenuss fom states [ands; and

WITEREAE the Zisting ol the Creuter Sage-(irouse would bave a significant adverse affect on he
custam and cultuee of Qe slale of Wyomine; amd

Page 1
TT 777-TREN PHUNE; (307} T77-7434 FAx: (307) 632-390%

|:] Greater sage-grouse core areas 0 35 70 140 210
Kilometers
l:] Greater sage-grouse eastern distribution
25 50 100 150 200

Interstate Highways




SAVING SAGE-GROUSE

THE WYOMING EXAMPLE

Policy
Core Area Strategy

Implementation
Conservation Easements




Figure 4. Sage-grouse population response to feature density regression relationship (solid line)
with 95% CI (dotted lines).
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Copeland HE, Pocewicz A, Naugle DE, Griffiths T, et al. (2013) Measuring the Effectiveness of Conservation: A Novel Framework to
Quantify the Benefits of Sage-Grouse Conservation Policy and Easements in Wyoming. PLoS ONE 8(6): e67261.

doi:10.1371/journal.pone.0067261
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0067261

©'PLOS | one


http://www.plosone.org/article/info:doi/10.1371/journal.pone.0067261

Figure 5. The percent of the sage-grouse population remaining under the long-term scenario with
and without conservation.
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Copeland HE, Pocewicz A, Naugle DE, Griffiths T, et al. (2013) Measuring the Effectiveness of Conservation: A Novel Framework to
Quantify the Benefits of Sage-Grouse Conservation Policy and Easements in Wyoming. PLoS ONE 8(6): e67261.
doi:10.1371/journal.pone.0067261

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0067261 ..
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http://www.plosone.org/article/info:doi/10.1371/journal.pone.0067261

Figure 7. Population weighted kernel density map of leks with a predicted decline less than 75% of
the current population under the long-term scenario (yellow=lower decline, blue=higher decline.
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Copeland HE, Pocewicz A, Naugle DE, Griffiths T, et al. (2013) Measuring the Effectiveness of Conservation: A Novel Framework to
Quantify the Benefits of Sage-Grouse Conservation Policy and Easements in Wyoming. PLoS ONE 8(6): e67261.

doi:10.1371/journal.pone.0067261
.
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http://www.plosone.org/article/info:doi/10.1371/journal.pone.0067261



http://www.plosone.org/article/info:doi/10.1371/journal.pone.0067261




Figure 8. Federal oil and gas leases in Wyoming within sage-grouse core areas (Wyoming
Governor’s Version 3).
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Copeland HE, Pocewicz A, Naugle DE, Griffiths T, et al. (2013) Measuring the Effectiveness of Conservation: A Novel Framework to
Quantify the Benefits of Sage-Grouse Conservation Policy and Easements in Wyoming. PLoS ONE 8(6): e67261.

doi:10.1371/journal.pone.0067261
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http://www.plosone.org/article/info:doi/10.1371/journal.pone.0067261



http://www.plosone.org/article/info:doi/10.1371/journal.pone.0067261
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Job#1
Stop the bleeding by keeping ranchers in business

Proportion Cropland, 3.2 km
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Stop the bleeding, make more birds

S | g 8% increase in
Sk ’ nest success
- |
2 - ;

3 4 .

@ . Doherty 2010

[ [ !I !I [ [
4 6 8 10 12 14

Grass Height {inches)

equates to 10% increase in
population growth Taylor, Naugle and Mills BLM Report 2011



4 years of applied grazing system
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Montana Grazing Systems 4x higher with SGI
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Leave Door Open for Connectivity

Blood & Feathers

Nuclear DNA
extracted

Amplified

| | & genotyped

h | 7 | at 9 microsatellite
‘ markers

cm  upper tail coverts under tail coverts

Greater Sage-Grouse covert feathers




__ Multlple reS|stance models W|II_be developed and verified using genetic data:

NLCD 2001 Land Cover Legend

B Open Water - Evergreen Forest

| Perennial Ice/Snow L] Mixed Forest

| | Developed, Open Space [ Shrub/ Scrub

I | Developed, Low Intensity :77_ Grassland/ Herbaceous

I Oeveloped, Medium Intensity [ Pasture Hay

I Developed, High Intensity B Cultivated Crops

{77 Barren Land | Woody Wetlands

Deciduous Forest I Emergent Herbaceous Wetlands

Resistance to _
Movement High - Low

Todd Cross; RMRS/UM; tcross@fs.fed.us, 406-542-3255 (Gene |:|ow)



mailto:tcross@fs.fed.us

Thanks for your time today!




