From: Burgess, Angela

To: Drizd, Lara

Subject: Re: GRSG 2015 - Are you still entering things into RefWorks for chapter authors?
Date: Monday, March 30, 2015 2:44:02 PM

Attachments: Drought Lit Cited RefWorks 20150330.docx

Connelly and Braun 1997.pdf

And here's the it cited for the drought chapter, and the PDF of the one citation | couldn't find
alink to...

Thanks!

Angela Burgess
Fish and Wildlife Biologist
Mountain Prairie Region - U.S. Fish and Wildlife Service

134 Union Blvd., Lakewood, Colorado 80228
303-236-4263

angela_burgess@fws.gov

On Mon, Mar 30, 2015 at 1:38 PM, Burgess, Angela <angela_burgess@fws.gov> wrote:
Oops, forgot to actually attach the list of citations!

Angela Burgess
Fish and Wildlife Biologist
Mountain Prairie Region - U.S. Fish and Wildlife Service

134 Union Blvd., Lakewood, Colorado 80228
303-236-4263

angela burgess@fws.gov

On Mon, Mar 30, 2015 at 1:37 PM, Burgess, Angela <angela burgess@fws.gov> wrote:
Awesome, thanks Laral I've attached the list for the contaminants chapter - both
completely new articles and ones that | found are already in RefWorks but don't have a
link (1 separated these into 2 different sections). Still waiting to seeif | can get a couple
of the linksto new articles, and several of the articles | couldn't find a PDF online, so I've
attached them here.
Let me know if you have any questions!

And if you realize you can't get to them, just let me know and I'll see what | can do.
Thanks again!

Angela Burgess

Fish and Wildlife Biologist

Mountain Prairie Region - U.S. Fish and Wildlife Service
134 Union Blvd., Lakewood, Colorado 80228



303-236-4263

angela_burgess@fws.gov

On Mon, Mar 30, 2015 at 11:42 AM, Drizd, Lara<lara_drizd@fws.gov> wrote:
Hi Angela,

Funny you should ask. I'm working on doing that for Holly's climate change chapter
right now. If you've identified your list of references that are not already in RefWorks, |
would be happy to enter those for you. It might take alittle while like the last time but
I'll be sureto get them in there eventualy.

On Mon, Mar 30, 2015 at 10:29 AM, Burgess, Angela <angela bur fws.gov>
wrote:
Hi Lara,
I'm wrapping up my chapters for the species report and have been working on the
citations. For the recreation chapter, | sent you all the information for the citations
that weren't in RefWorks, but | was wondering - do you still have time to do that for
the citations for my other two chapters? Wanted to check with you before | bombard
you, as I'm not sure if you still have time available to do that!

Thanks,
Angela

Angela Burgess
Fish and Wildlife Biologist
Mountain Prairie Region - U.S. Fish and Wildlife Service

134 Union Blvd., Lakewood, Colorado 80228
303-236-4263

angela_burgess@fws.gov

Lara Drizd

Biologist

Endangered Species Division, Pacific Regional Office
U.S. Fish and Wildlife Service

911 NE 11th Avenue, 4th Floor, Portland, OR 97232
Phone: (503) 872-2824 Email: lara_drizd@fws.gov



Drought Chapter Lit. Cited — RefWorks additions

Citations not currently in RefWorks and links where you can download PDF:

Andreadis, K.M., and D.P. Lettenmaier. 2006. Trends in 20" century drought over the
continental United States. Geophysical Research Letters 33:1-4.

http://onlinelibrary.wiley.com/doi/10.1029/2006GL025711/abstract

Chambers, J.C., B.A. Roundy, R.R. Blank, S.E. Meyer, and A. Whittaker. 2007. What makes
Great Basin sagebrush ecosystems invasible by Bromus tectorum? Ecological
Monographs 77:117-145.

http://www.fs.fed.us/rm/pubs_other/rmrs 2007 chambers_j001.pdf

Global Climate Change Impacts in the United States. 2009. Thomas R. Karl, Jerry M. Melillo,
and Thomas C. Peterson,(eds.). Cambridge University Press. 196 pp.

http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf

Knopf, F.L. 1996. Prairie legacies - birds. Pages 135-148 In Samson, F.B. and F.L. Knopf, eds.
Prairie Conservation: Preserving North America’s Most Endangered Ecosystem. Island
Press, Washington, D. C. 330 pp.

http://www.fws.gov/southwest/es/documents/R2ES/LitCited/LPC 2012/Knopf 1996.pdf

Neilson, R.P., J.M. Lenihan, D. Buchelet, and R.J. Drapek. 2005. Climate change implication for
sagebrush ecosystems. Transactions of the 70th North American Wildlife and Natural
Resources Conference 70:145-159.

http://www.sagestep.org/educational _resources/bibliographies/articles/2005 Neilson_et
al.pdf

Peterson, T.C., R.R. Heim, Jr., R.Hirsch, D.P. Kaiser, H. Brooks, N.S. Diffenbaugh, R.M. Dole,
J.P. Giovannettone, K. Guirguis, T.R. Karl, R.W. Katz, K. Kunkel, D. Lettenmaier, G.J.
McCabe, C.J. Paciorek, K.R. Ryberg, S.Schubert, V.B.S. Silva, B.C. Stewart, A.V.
Vecchia, G.Villarini, R.S. Vose, J.Walsh, M. Wehner, D. Wolock, K.Wolter, C.A.
Woodhouse, and D. Wuebbles. 2013. Monitoring and understanding changes in heat
waves, cold waves, floods, and droughts in the United States. American Meteorological
Society. 94: 821-834.

http://journals.ametsoc.org/doi/pdf/10.1175/BAMS-D-12-00066.1

Strzepek, K., G. Yohe, J. Neumann, and B. Boehlert. 2010. Characterizing changes in drought
risk for the United States from climate change. Environmental Research Letters 5: 1-9.

http://iopscience.iop.org/1748-9326/5/4/044012

Walsh, J., D. Wuebbles, K. Hayhoe, J. Kossin, K. Kunkel, G. Stephens, P. Thorne, R. VVose, M.
Wehner, J. Willis, D. Anderson, S. Doney, R. Feely, P. Hennon, V. Kaharin, T. Knutson,



F. Landerer, T. Lenton, J. Kennedy, and R. Somerville. 2014. Ch. 2: Our changing
climate. Pp. 19-67 in J.M. Melillo, T.C. Richmond, and G.W. Yohe (editors). Climate
change impacts in the United States: the third national climate assessment, U.S. Global
Change Research Program.

http://s3.amazonaws.com/nca2014/low/NCA3_Full Report 02 Our_Changing Climate
LowRes.pdf?download=1

Woodhouse, C.A., and J.T. Overpeck. 1998. 2000 years of drought variability in the central
United States. Bulletin of the American Meterological Society. 79:2693-2714.

http://www.eahcp.org/documents/1998 WoodhouseOverpeck DroughtVariability.pdf

Citations currently in RefWorks but currently lacking links where you can download PDF
(and the appropriate link to add):

Milton, S.J., R.J. Dean, M.A. du Plessis, and W.R. Siegfried. 1994. A conceptual model of arid
rangeland degradation. BioScience 44:70-76.

http://www.jstor.org/stable/1312204?seq=1#page_scan_tab_contents

Hanf, J.M., P.A. Schmidt, E.B. Groshens. 1994. Sage grouse in the high desert of central
Oregon: Results of a study, 1988-1993. U.S. Department of the Interior, Bureau of Land
Management, Prineville District. 84 pp.

http://www.biodiversitylibrary.org/bibliography/59897#/summary

]Connelly, J.W. and C.E. Braun. 1997. A review of long-term changes in sage grouse populations

in western North America. Wildlife Biology 3:1-23, /{Comment [AB1]: Couldn’t find link - attached

PDF to email.
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A review of long-term changes in sage grouse

populatiens in western North America

J. W. Connelly, Idaho Department of Fish and Game,
1345 Barton Read, Pocatello, ID 83221, USA. 208/232-
4703; fag 208/233-6430; e-mail jconnell@idfg.state.id.us

C. E. Brazun, Colcoradc Division of Wildlife, Wildlifs

Research Center, 317 West Prospect Road, Fort Collins, CO 20528,
USA. 870/484-2836; Zfax 970/490-60€66; e-mail
clait.braunfstate.co.us

Key words: Artemisia, Centrocercus urophasianus, habitar,
North America, population decline, sage grouse

Running head: Changes Iin sage grouss populations
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A review cf long-term changes sage grouse’

populations in western North America

John W. Connelly & Clalt E. Braun
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Connelly, J. W & Braun, C.B. 12%7: A review ¢f long-
term changes in sage grouse populaticns in western
Nerth America. = Wildl, Biol. 3:000-000.
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Avallable data indicate that sage grouse (Cenfrocercus

urocphasianus) have declined throughout their

This species presently occurs in 11 U.S. states and 2

Canadian provinces. In 9 states having leng-term data,

breeding peplulations have declined by 17 to 4
33%) from the long-term average. Six states

erm information on sage grouse producticn.
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o
o
n
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guantity and guality of nesting and early bro
nabitat causing populaticon declines. We 4disc

&t appear largely respeonsible Ior
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wide areazs of western N.A. andg suggest hypctheses that

grouse population deglines. Opce these chan ges are
better understood, :cnservaticn'strategieé that address
protection and rehabilitation of sagebrush {Artemisia
s5pp.) rangelands should be developed and implemented in
each state and province to halt the decline of sag
grouse and initiate recovery. |

J. W. Connelly, Ideho Dspartment of Fish and Game,

1345 Barton Road, Pocarvells, ID 83221, USA

Braun, Colorado Division of ildlife, Wildlife

i

.
Research Center, 317 West Prospect Road, Fort Collins,

CO 80526, UsA

Concern about the status of sage grouse populations was first
raised in the early 1900's (Hormady 1816). During the 1820's and
1830's sage grouse were general ly declining throughcut the
Species’' range (Gabrielson & Jewett 1940, Rush 1842, Patterson
1882:12, Rnutenrieth 1881). However, population insreases were

reported in the late 1940's and 1850's (Patterson 1552:158,

Edmninster 185¢, Autenristh 1381). Additienal population declines
Wwere reportec in the 1980's and 1970's (Wallestad 1973a, Swensen

027270
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%
et al. l987}, asscciated with sagebrush locss due To herbicids or
mavhan*yal treatment. More recently, concern has agaln bsen
expressed regarding declines in sage grouse populations
throughout much of the species' range (Debkin 12835

Unfcrtunately,

trends of sage grouse relate

portion of a state
iand use treatnment
our knowledge,

trends cf this species

[0

I...x

this paper synthesizes
qualitaiively assesses

these trends and hypott!

- 3 -
nest 1nx

o {Braun 198%)

ormation on the status and popul

relatively small areas {(e.g., a

¢t
Q

, and to monitoring effects of

(Wzllestad 1575k, Cenmnelly et al. 1834;. To
no one has examined the stztus and pepulation
over most or all of its range. Therefors,

information on sage grouse populaticons and

- &
trends. aCr

We alsc suggsest explanations

!‘i

-

negses that should be tested to allow a

betier understanding of sage grouse and those fachtors that limit

this species.

All states and provinces that presently

supported sage grouse were contacted for informaticn on
distributicn, abundance, and pcpulaticn frends Additional

were obtained by reviewing sfats and

agency recoerds in southeastern Idaho (Crowley & Connelly 18868},
Nine U.8. states and 1 Canadian provincs provided long-termn
dzta on breeding populations. These datz were obtained by

GSG Administrative Record 2010
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moniteoring spring lek at:tendance (Je & Hartzler 1278, Beck &

P

Braun 1380) using methods established by the Western States Sage
Grouse Technical Commities (Autenrieth et al. 138Z). ~§even
states provided data on production obtained from fuvenileradult
nen raties in the harvest. These ratios were calculated by
assigning sex and age to wings of harvestied birds collected from
unters (Eng 1855, Zutenrieth et al. 1982}1

Although these data were collected acfoss the range of sage
greuse, not zll populations were sampled. However, in all states
represented, data were ccllected on the szme grouse populations
in a similar fashion over many years (i.e., 12 - >30 years).
Oistribution and abundance

Historically, sage grouse cccurred in at least 15 states and

3 provinces [(Fig. 1). resently, this species 1s found in 11

states and 2 provinces. In & of the 11 states and both

i

previnces, sage grouse populations could generally considered at

risk because of long-term declines and fragmented habifzts.

resding population trends
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nrovince (Table 17. Seven states provided data on breeding
-

populations that spann ved >30 years and 3 states had monit:
*a that excended >40 years. All states and provinces that had

dzta on breesding populations indicated that populaticn size was
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declining. 2 compariscn of leng-tarm averages {threugh 1884 +o

data collected cver the last -0 years indicates that breedine

populations declined frem 17 o 47% with

e
oY
8
L
™
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~33% (Table 1]. States his*orical ly having the larges:t sage

grouse populations (Celorado, idahe, Meontana, Oregoen, Wyening)
declined an average of 30%. States and provinces with smaller

populations (Alberta, Nortkh Dekota, Scuth Dakota, Utah,

£

Washingteon) declined an average of 37%,

Production trends

Seven states providsd data en Juvenile productien {(the ratic
cf juveniles tec adult females in the fall}. Because of small
sémples in the harvest, data from North Dakors were not psed in
Our analysis. Four of the six states provided production dara
that spanned >30 years (Table 2). A c¢cemparison of long~term
aversdes (through 1284) to data collected over the last 10 years
indicates that sage grouse production declined in 5 of & states

by 10 te 31%. Preductien in Utan remalned virtually unchanged

g

]y

from the long=term ave erage (Table Z2). Rangewides, the averao
decline in juvenile recruitment was 25%.
Factors responsible for changes

Sage grouse population declines have been attributed to many

1581, Willis et al. 1853, pesticides (Blus et al. 1989,
$agebrush remcval (Swensan st zl. 1587), herbicide application to

027273
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sagebrush rangelands (¥allestad 1875%a, 1875b), hunting (Zunine
1887), and fire {Cornelly et =1. 1994, Fischer 19%4). Howegver,
sage grouse populations have experienced widespread declines

especially since the early to mid-1880's. Therefcré,'factcrs

eclines should be widespread. adul

[9 8

Causing recant range-wids
survival and nest success rates have varied but dc not indicate
predation is a major problem throughout the range of sage grouse

(Connelly et al. 12393, Zablan 1993, Connelly et al, 1994, Sveum

1

Ve
w

5), unless nesting habitat is in pocr condition (Gregg 1891).

L

Similarly, some grouse populations that have declined are not

hurnted or are subiect to relatively low expleoitation (Wallestad
19752, Braun & Beck 1883, Braun 1895). Herbicide use has

leclined on public rangelands since the 1370's {Braun 1887} znd
pesticides have only bsen identified 23 =2 problem in Idahe (Blus

et al. 1989). Livestock grazing, weather patterns, and fire are

[

the only xnewn factors occurring throughout mest of <he range of

sage grouse that could be related to widespread population

195

eclines by causing habita® detericration, loss or fragmentation.

ivesteck Grazing

I

Livestock grazing ranagement is a highly complex issue

because iT varles temporally and spatially. Morscver, grazing
patterns and use of habitats are highly dependent on weather

conditicns (Vallentine 1850:310). Thus, there is little direct

GSG Administrative Record 2010 027274
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gvidence linkinc grazing practizes te sace grouse pepulation

levels. However, grass helight and cover influence sage grouse

nest site selection and success (Wakkinen 1930, Grasgg 1853,
DelLeng 1883} . Thus, indirect evidence suggests that grazing

ractices resulting in remsval of 2 relatively large

33
or
g

managemen

o

]
O

proportie £ herbaceous growth during the breeding season may
have negative impacts op S&ge grouse populaticns (Debkin 1985) .
More informaticn is needed on the relationship of livestock
grazing to sage grouse production and quality of breeding

habitat. Contreolled field experiments should be desligned to

evaluate the relationship of grazing pressure {(i.e., disturbance

and removal of herbaceous matier) to sage grouse nast success and
juvenile survival.

Weather

.

Fatterson (1852:68) reported than drought during the 18930's
coincided with declining sage grouse populations throughout much

of the species’ rangs. A prolonged drough® cccurred ¢ver much of

western North Amarica from the mid-1%80's o ®he ezrly 1%80'sg
{Fischer 1594, Hanf 2+ al. 1834}, From 1380 o 1382, mean
precipitation along the eastern Part o the Snake Riwver Plain in
Idahe was 22% below tha long term average (fischer 1534 .
Similaxly, Hanf et al. (1994 reporied that precipitation in sage
grouse habitat of central Qregen was less thap the histerical

average and related low precipitation e declining sage grouse

populaticns. Hanf et al. (1334 suggesled drought impacted

027275
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grouse populations by reducing haerbaceous cover at nesis and

cing the guantity and quality of foed available for grouse

rTedy <

during the spring. Fischer et al. (19%6) identifisd g decrease

in insect populations {i.e., chick foed) during droﬂgﬁt. Thus,
drought may negatively affect populations by decreasing the
guality of breeding habitat.. We suggest *hat states or provinces
with relatively extensive data (i.a. 215 years) on sage grouse

preduction examine the relationship between weather conditions

,,

and preoduction. Natural Réseurce agencies should also consider
establishing permanent transects in important sage grouse
breeding habitats to assess the influsnce of weather on forb and
insect producticn.

Fire

Frior to and during ths drought, from thes mid-1%80's te *he

early 1980's, many thousands of hectares of sagebrush rangeland

were burned by wild fire or prescribed fire. Little information
was readily avallable on tstal area burned within the rangs of

Sage grouse cover the last 40-50 years. However, dataz on fire in
southeastern Idahe indicated an increasing frequency of wild

The total area burned an

Lo

ires and prescribed burns (Table 3
the Upper Snake River Plain of scutheastern Idaho increzsed by
>2,000% between 1533 and 1889 (Table 3). Morsever, of the 59,535
ha of sagebrush burned during the 1980's, 61% was attributed to
wild fires. Of all wild fires for which a cause could be

determined from 1850 to 1894 (H = 123), 76% were caused by man

027276
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(Crowley & Connelly 1S96). The amount and frequency of fire in

Sagebrush rangelands of southeastern Idakc may not be typical of

all sage greuse habirtar. However, at this time there is no

evidence te suggest that similar palterns did not ccour
throughout large porticns of rha species’ range and anecdo=zl

reports indicate fire was 2 widespread phenomenon in orther part

of socuthern Idzho, Cregen, Colorade and Nevada during the 1980's
{Dobkin 1985, A, R. Sands, pers. commun.)}. Fire not only
eliminates potential winter and nest habitat {Robertsen lgsgy,

Fischer 18%4) but also raduces insects {Fischer et al. 1396}, an

important food for chicks in early brood rearing habitat (Johnsen

& Boyce 1930). Further, big sagebrush (A, tridentata) does not

resprout follewing fire. Thus, re-establishment of sagebrush
stands sultable for sage grouse nesting and winter habitat will
generally tazke 135 to 30 years {Peterson 1883} . Fire may
negatively impact sags grouse populations by eliminating or
fragmenting relatively large blocks of wint ing or nesting

habitat, A carsful analysis ¢f sage grouse population trends and

fire frequency and extenk througheul sage grouse range is neesded

o

Lo better understand the role of fire in fragmenting sagebrush

nabitats and affecting sage grouse populaticns. Although tightly

centrelled and replicated experiman

J’“i“
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{Fischer 193%4), data on firs fregiency and extent can te chrained

-

from state and faderz)l rasourcs agencles. When combined with
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datz on sage grouse Populations, general inferences can be drawn
with respect to the effec:t of firs O Sage grouse.

Haragement Implications

A large bedy of data exists on sage grouse peopulatiocns andg

i

.

habitat reguirements throughour much of the species’ rang

.

¥
‘;8
-

on

However, this information does not seem sufficient to full
explain recent sage grcuse pepulation dec;ines. The mador
factor occurring throughout sage grouse range i1s loss or
degradation of brood habitart {Dobkin 18985). Thus, bassd on
available data throughout the species’' range and documented
hakbitat changes in Idahe, we suggest ths decline may be due to
low juvenile survival ecavszed by decreasing gquantity and quality
¢f early brood raa-*ng habitat. similarly, Petersem g Silv vy
{1954, 1936 indicated Chat reproductive success, as measursd by

juvenile to adult ratios, was related to declining populations of

oy
i
0
¥
e
(4,
€y
i
p
£,
G
o0
[ 3
&
™y
H
N

. ALtwater's prairie chicken (Tvmpa
Sergerud (13888) zlso fuggested that reprcductive succecss WES
sufficient to acceount for yearly changes in grouse numbers
regardless of habitat availability, predation, or winter
severify. Drought and fire may ke the pr imary agents causing a
decline in brood rearing habitat for S&ge grouse. Morsover, an
unfavourable situation due to drs ught and an increase in wild
re may have been made worse in many areas by vigorous

prescribed burning programs implemented by land management
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agencies during the 18807s.
Tire wes hnistoericslly rare in many (Winward 1384}, or

pernaps mest (Braun 1887), sagebrush habitals occupled by sage

rouse and these contentions are supported by the fsct that mest
sagebrush species are fire infolerant (Winward 1884, Petarson
<8935} . We strongly disagree with Winward's {1891) cell for an
intensive prescribed fire pregram in sagebrush habitats becauss
of the increased frequency ci wild Iire [(Dobkin 1385, Crowley &

Connelly 138%8) and the detr

Instezd, we recommend th
grouse populations inventory
assess the trends of thess na
greolse populations (espec
fire frequency and extent wou

our hypoths

oy
TaLule

porulation deglines. We also

aticn

grouse popu

other sagebrush nmenagement

measures durin

conservaticon

We caution that most sage grouse pepulas

imental

Lhat sach s

chei

l1ally production)

sis regarding

province develcp a conservation

practices,

Il
A"

effects such a program would

likely have on sage grouse and other sagebrush obligate species.

Late and province with sage

r current sagebrush habitats and

Ralating changes in sacge

to weather patterns,
srovide evidence £o suppert or
the cause o0f sazge grouse
suggest that sach state and

» strategy that &2

A

cught conditicens.

tions have relatively

icw annusl turncver [Zablan 1883, Connelly e al. 19%4) and
reproductive rateg (Eng 1263, Connelly et al., 1893, 18%4). Thus,
peopulation reccocvery may e reslatively slow gven {f envirconmental
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and habitat conditicns improve.

insights on sage grouse populatiens and hakitats. This manuscript
was improved by reviews of R. J. Gutierrez, R. L. EZng, and two

§ & contributicn from Idzho Federal

|

ancnymous referees. This

Aid in Wildlife Restoration Project W~1580-R and Colorado Federal

‘e

Aid in Wildlife Restoraticn Projech W-167-R.
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Table 1. Changes in sage grouse breeding populations in western

Males/lek

Long=term | >1GR5

State/Province % N | P Na Changs 15}
Alberte 17 i0 11 € -38
Colorado 39 27 27 | 11 ~31
Idahe 33 34 20 11 | -40
Montan

Eas‘;‘.ern 33 4 23 10 =30

Southwaestern 42 22 28 8 -32
Nerth Dakota 17 31 12 10 -27
Oregon 30 38 21 12 -30 -
Scuth Dakota 1g 13 10 g -45
Utah 23 25 16 8 -30
Washington 23 21 12 10 -47
Wyoming 36 25 30 10 -17

Average 28 23 18 10 -33

"Number cf years censused.
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grouse production in western North

2C

T - = oy 1835
Stale = Ne b4 N Ghance (%)
Colorads 1.4C 22 1.26 il ~1G
Idaheo 2.9¢ 28 2.05 i0 =31
Montana 2,581 23 2.08 8 -17
Oregon 2.4% 24 i.z2l 11 -31
Jtah 2.156 2 2.18 g + 1
Wycming 2.4¢ 7 1.5 10 -33
Average 2.33 21 1.74 10 ~25
"Number of years censused.
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Yonrs Wilg =re Prescribed ©ivs Tokels
198¢-58 2,823 281 2,814
1860-63 18,128 3z 18,161
1870-75% 198,135 3,287 22,432
1%30-82 38,590 23,305 £9,8585
1$90-94 3,887 $,519 13,406

Totals 80,264 36, 444 116,708
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Figure 1. Distribution and status of sage grouse in North America.

Populations have been extirpatsd in Arizena,

22}

ritish Cclumbiliz, New

Mexico, and Cklahoma.
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