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Be very careful and do not jeopardize all our good permittees, wildlife people,
and the livestock industry. If Ted lists the sage grouse as threatened or
endangered, it will be a blanket directive and will punish a lot of good working
people. The general welfare of the State depends on agriculture and livestock
people and it will NOT help sage grouse. It will restrict management. We have
the wagon before the horse by listing the bird now. First we shouid scientifically
and technically [with no political interference], identify and prove on the ground
all circumstances affecting livestock and sage grouse. First we should find out and
identify what is really causing the fluctuation of ups and downs. Is it predation,
habitat loss, weather, or what? Before listing, | think Ted should issue a directive
to BLM and Forest Service to adjust any true problems they find. They know the
allotments and can work with the permit holders. The BLM and FS will need more
additional finances and certified personnel to do the job. That has been our
problem for many years. Just think about ali this before making any rash
decisions. There are many things you can do to help the sage hen besides closing

our allotments and listing the Bi-State bird.

Thank You.

Fred Fulstone
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Comments by Fred Fuistone

Mr. Ted Koch, of the USFWS, representing Nevada, has listed the Greater Sage Grouse of the Bi-
State and all of Nevada for passible listing on the National Register as a “threatened” species or possibly
“endangered” species. This has been done by a court order because of a lawsuit by ten or more anti-
Brazing special interest environmental groups. This is NOT what a majority of the people want. Itisa
political step to remove all grazing from the public lands and the environmental groups are the catalyst.
It should be based on true facts to protect the sage grouse and to protect the economy of the state.

As to the sage grouse in the Bi-State area, the numbers are rising and favorably. [See exhibit No. 1]
Today we have more total numbers of sage grouse on the ground than have been recorded. As
reported in several papers such as the research article entitled, “The importance of with-in year
repeated counts and the influence of scale on long-turn monitoring of sage grouse”, by Fedy/Aldridge
2011, they question the effectiveness of current policies on counting sage grouse. Quotes such as,
“These lek count data have been used to assess long term population trends and for multiple
mechanistic studies. However, some studies have questioned the efficiency of iek counts to accurately
identify popuiation trends. In response, monitoring protocols have been changed to have a goal of
counting lek sites multiple times within a season.

I have observed however, that when counting leks with 50 or more males, the populations seem to
fluctuate a lot because the same males can visit different leks in one season and be counted more than
once. If males attend as reported between March and June, and the females attends for about 2 to 3
days, find their mate, then leave, then actual lek counts should be through March and June also.
Monltoring should also be done more than once as to nest success and brood rearing to get a closer
count as to how many actually survive. The females can return to a lek if the first mating was not
successful, so the counts can be off. If the bird is actually the goal here, then knowing the real numbers
should be #1 on the board. Fedy and Aldridge also suggested that a large sample of individual leks is
preferable to multiple counts of a smaller sample. {2011)

Best available science means something different to the agencies than it does to the livestock people or
the environmental people. As stated by Williams, et al 2002, “an accurate assessment of population
trends is fundamental to population biology and important for effective animal conservation and
management. Population monitoring is essential to understanding population trends as is a cornerstone
in the management of wildlife resources. The agencies science does not even come close to matching



what is actually seen on the ground. The agencies will not recognize, however, the data coliected by
anyone other than their sources as fact, because it does not always agree with what theirs says and does
not meet their agenda or goal.

The government agencies have been using the leks to count sage grouse, but until they actually
know where they are, it is hard to get a real number. There are still many that have not been found.
They must get out on horseback and get into the remote areas if they want to identify all the leks of
sage grouse. They say they get counts from airplanes, but how many do you think they can accurately
see when the birds would have a tendency to hide. In the last few years they have found at least 4 new
leks.

In the 2011 Final Performance report of the Nevada Sage Grouse Conservation Program document,
page 5, it shows on the graph that refers to the Bi-State population planning area, that there were about
97 known leks. It also reports that of these leks only 36 active leks were counted. If only 1/3 of the leks
are counted, even Peter Coates madel would not be correct as to population. How can you really know
how many birds you actually have?

If you really want more birds, then you also have to stop hunting them. Not just in one area, but the
whole state. In the same document, the 2011 Final Performance Report, Nevada Sage Grouse
Conservation Program, it shows on page 12 and 13, that in 2010 the wings collected from hunters on
harvest of sage grouse, that 663 of the wings were from aduit females and 657 wing were from juvenile
females. That means that 1320 females were removed from the gene pool to make money for NDOW,
If a nesting female has about 5 eggs that means you have removed about 6600 potentially new birds
from the system.

You must also control predators, such as coyotes and ravens, in order to protect the birds. It has been
proven by Peter Coates that predation accounts for over half of the loss of eggs and hatchlings.

It is not the habitat that is the biggest risk. As we know there are millions of acres of the short black
sage that have never been touched. The black sage is their most dependable diet on the public range.
They depend on it for the fall, winter, and early spring feed. The black sage has long roots of a foot or
more, and is generally available even in drought years as we see now. The sage grouse need the private
Irrigated lands to complete their yearly grazing cycles. That is where the sage grouse is affected the
most. Here in the Bi-State area, we have had a terrific drought and are still in it. Our reservoirs are
empty and there Is no water available to irrigate those fields for the birds. We also have no water to
irrigate our private lands. | would suggest that the agencies drill a few wells in strategic polnts to help to
save the birds. Work with the private land owners. Don’t try to change our grazing cycles unless
absolutely necessary. | have tried to drill wells to help, but was unable to get permission from the
agencies to do so. The NRCS has offered to help, but the agencies are not.

In the past few years we have worked with the NRCS, and have removed thousands of pinion and
juniper pines, It has been a good start to help the sage grouse and other natural resources. The NRCS
and BLM have re-seeded hundreds of acres of burned land which will certainly help in the future.



I think it is important to remember that the ranchers and trappers are the ones who founded this land
and helped the wildlife flourish in the first place. The grazers brought in their animals to graze and
helped the land regenerate itself faster to increase food for ALL the species that need it to survive,
Somehow, | think that people have forgotten where their food comes from and where the clothes they
wear comes from, Yes, they buy them in a store, but do they really know it comes from people like me
and others like me right here in Nevada who depend on the ranges for a way to make their lives easier. !
do not make a million doing it, but it is my way of life and ! hope with all my heart that | will have that
life to give to my daughter and my grandson and my great grandchildren. We have fed and protected
these birds our whole lives, and now you want to stop us. WHY, if you are really interested in saving the
bird.

Our government is slowly reversing back to Stalinism, which caused starvation in Russia and demise of
the population. A lot of our people today don't know that Stalin killed 20 million of the countries
farmers because they would not comply with his demands. Don't forget about Waco, Texas, Ruby Ridge,
and Bundy and the onslaught at Gold Butte. You conveniently forget about the taking of permits from
Gardner, Hage and FIM. Who knows how many others were wronged in the past and will be in the
future? You want to destroy mankind in order to save every little creature, which is impossible. Former
Assistant Secretary of the Interior, Craig Manson, was right when he said, “ the Endangered Speties Act
is broken and should no longer be used to give endangered plants and animals priority over human

needs.

Loud b L7

Fred Fulstone for FIM Corp
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Greater Sage-grouse Nest Predators in the Virginia Mountains of Northwestern Nevada

Zsachary B. Lockyer,” Peter S. Coates, Michael L. Casazza, Shawn Espinosa, David J.
e

Delchancy -

Z.B. Lockyer, D.J. Delehanty
Department of Biological Sciences, Idaho State University, Pocatello, Idzho 83201
Present address of Z.B. Lockyer: 1deho Department of Fish and Game, 1345 Barton Rd,,

Pocatelio, daho 83204

P.S. Coates, M.L. Casazza
\‘—'—-—-

United States Geological Survey, Western Ecological Research Center, §924 Tremont Rd.D

Dixon, California 95620

§. Espinosa
Nevada Department of Wildlife, Reno, Nevada 89512

Abstract
Greater sage-grouse (Cenrrocercus urophasianus, hereafter, sage-grousc) populations have

declined across their range due to the loss, degradation, and fragmentation of habitat. Habitat
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alterations cag lead not only to vegetative changes, but to shifts in anima} bshavior and predator
composition that may influence population vital rates such as nest success,  For example,

fae =

commoan ravens {Corvus corax) are sage-grouse nest predators and raven abundance is positively

associated with human-caused habitat alterations. Because nest success is a ¢central component ta
sege-grouse population persistence, research that identifies factors influencing nest success will
better inform conservation efforts, We used videography 1o unequivocally identify sage-grouse
nest predators within the Virginis Mountains of northwestern Nevada, USA from 2009 - 2011
and used maximum likelihood to calculate daily probebility of nest survival. In the Virginia
Mountains, fires, encrgy exploration, and other anthropogenic activitics have altered historic
sage-grouse habitat, We monitored 71 sage-grouse nests during the study, placing video cameras
at 39 nests. Cumulative nest survival for all nests was 22.4 % (95% CI, 13.0% — 33.4%), =

-

survival rate that was significantly lower than other published results for sage-grouse in the Great

Basin, Depredation was the primary cause for nest failure in our study (82.5%), and common

ravens (Corvus corax) were the most frequent sage-grouse nest predstor accounting for 46.7% of
nest depredations. We also successfulty documented @ suite of mammalian and reptilian species
depredating sage-grouse nests, including some predators never previously confirmed in the
literature to be sage-grouse nest predators {i.c., bobcat and weasel). Our results indicate that,
within the high elevation, disturbed habitat of the Virginia Mountains, sage-grouse nest Success
may limit the sage-grouse population. We recommend that management actiona for the Virginia
Mountains be designed to restore habitat to increase sage-grouse nest success and decrease
anthropogenic subsidies of ravens. )

Keywords: Centrocercus urophasianus, common raven, nest survival, Nevada, sage-grouse,

video-monitoring
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Bi-State Sage-Grouse DPS Actian Plan DRAFT - IN - PROGRESS
seemingly been abandoned.

Other known leks within the Neveda portion of this PMU exhibit intermittant activity.
Thase lsks are monitared during each breeding season, however, data for many of
these leks are sparse. The potential that thers are other undiscovered leks within this
PMU is fairly high, espscially within the upper slevations of the Pine Grove Hilis. More
intensive helicopter survey work scheduled in 2012 may lead to the discovery af these
ieks.

Desert Creek — Fales PMU Population Trend - California Portion. The Fales
partion of the Desert Creek-Fales PMU is located in northem Mono County in the
general vicinity of Sonora Junction near the intersaction of Highways 395 and 108. The
Fales breeding complex includes two active and two inactive trend leks located on
Burcham and Wheeler Flats. In addition, one lek occurs on Jackass Flet located in the
aextreme norlhe_am comer of Mono County near the CA-NV state line. Due to the
remoteness and inaccessibifity of the area, this iek was only monitored in 2003 and
2004.

Initial population monitoring efforts in the Fales area began in 1953 with the counting of
Lek 1. Leks 2 and 3 were added to the survey in 1857 and Lek 4 in 1961. From 1953
1980, the average number of males counted on all four leks was 78 males (Figure 4).
The high peak count during this same period was 205 males In 13 g3. Qfthess 205 S{ewales

B led on Lek 1, located within 20 MEIQIS WaSLL C ';mw
a attandance on Lak 1 avaragadl 20 TiICE I a7 1870 MMM
however, from 1971-1980, that use declined to an nverag?a}_tust 9males. By 1981, &y an§ e
grouse use of Lek 1 had ceased entirely and no birds have been observad on this lek =10 25
since that time. From 1881-2011, after the disappearance of Lek 1, the average number

of males counted within the Fales breeding complex was 27 birds. Lek 4 was last active < Hm
L]

in 2003 when one strutting male and 3 hens were observed. This lek became

permanently inactive in 2008 when & home was built within 50 meters west of the lek.
population is very small compared to historic levels, it has ramained relatively stable. o Le 53

Recent peak male count data from the last decade suggests that although the Fales

Bodie PMU Populstion Trend. To date, a total of sight dependable long-term
leks as well as numerous asscciated satellite grounds, have been identified in the Bodie
PMU. The majority of these leks are located in the Bodie Hills ast of Hwy 385;

8
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Those inassive fires Jag; summer an
sathered the attention of folks up the line,

It shouldn't have 1o happen this way.

The former Culifornjs Su
~Munson, who ulsa, by the way,
‘ooneil for the Californja Dep

AGRI-NEWS, DECEMBER 5, 2003 -

“naiure can't take. care of.”

That'sa good question, Mr, Secretary and one thatshould
have been asked Years and years ago, -

N

[

I} ave, over the years, flown over the western Mantana,

perior Coury Judge, Craig

served six years as general
urtment of Fisn and Game
Ary of Interior, told a-Log

Idi'io and Washington forests where there has heen evi- |-

g . - : s
: ;e of massive clear cutting and strip cutting and reseé :
:lt;:g[. :rgjccts of trees from 40-50 und 60 years ago. It's-

The Endange; ed Species Act s

d fall certainly have

We've seen s ne things happzning tlready that :dicue
there is going | - be some definite changes jn this l-ndan-
gered Species et as well as the handling of Asterica’s
forests,

The massive a -4 devastating 1.:¢3 of hute samme; L £y
that happened iy the westand in purticularin Calif, i has
brought the an. tiop of forest: and public land. (o the
front, and it cer; Ainly is apparan: ving the “healihy “urests”
movement is g« ‘ng to got going all bore,

If you notice t = woog product: 2nd forest indus; 3y have

n spending tassive amounts of funds and el ip,
promoting this i.ea, as they should,

I've noted an simost cqually vui.i of dollars and ti & and
effort being sper - by the livestock xnd agriculture comny-
nity in order to nend some of Liese laws that has o heen
discretionary ap .inst Hvestock, :

I'm speaking | articularly of Braoing of sheep and sartle
on forest lands .6 clean UP MRy of these valle 5 and

canyons where - ndergrowth js provalent, where cass i

gbundaat, To jur. simply allow the imber industry «0's0 in

and cut woad an ' thip them, I dyn’t think is totally poing
- todo the job.
- Nothing is goi. 3 L0 clear 5o mueh of those probizing as
would sheep ane catrle.
Andremember 1he sheepmen and cattlemen are g iag o
pay grazing fees:to go on to these lands. Tt isn't ;L it's
" 8oing to be a tot: | cost o the soverament, They wi'l reap

- gaod rewards ani! at the same tine help out on fire prob-
lems, -

i alti theseareas
selievable, when you fly at low altitudes over
K:::IJ iéfi‘::e how many of these mees, th'al were resceded, are
in a harvestable position and thisis a sitvation that coulc! go
on forever Just Jike farming the ground for crops, [t's :n
renzwable situation at each and evéry mm. ;
" If people think it's fine to farm 01%: lands t;)d“g}-:)x bg:::gst
i s and grass and hay, why then wou _
stlfﬁsgl:tmlt or%‘casible to"farm" our nution's fonzsts? You
know, if we had these timber roads in strategic arcas putin,
/and it: we had sheep and catﬂe'grazmg T‘ m:';'il;': ;miﬁ
i 'd not only be growing a replaceable
gra‘flues(’i l‘ivr::ber butwe’d be using this grass to advgr.;lagc.ghe
shéep and the cartle tould also use those roads "u.ﬂ as m:&
fighters can use those roads, just as chkpac_.lgcfs an
tourists conld use those roads - they're enjoying it.

Ithink it's important to let everyone at all levels use these
public lands to their advantage, and yes, to the advantage
Ol‘.{tsm;r;zias.unt Secretary of Interior Craig Mansbn isri g;:;
R IonEEr B EIVEETangered AT dad

I IO TOREET b used 10 BIVE endangere pUARLE i
zsx?r'an;: Is pnon; aver humanneeds. And as'Mnn_s.Jn said, .11csl
TS A0V, eI T EEFE of humanity to spe
$1‘00 million dollars yearto save.soq species lt_m_t.gaturcl
cun’t take care of _h\:rsclf?'; !

— T ——

- - s e i )
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FAIKIVIA PEAK KLINTBERG, Farm tournal Washlngion Editer

To cut taxes or not to cut

'1 Paying lor culs is the kicker

L YDA unalysis
siows farmers pay
captiad gains teces
fHeee LN1€y more
often than other
Lapayers and
c3itle lvey Six
linies nure often

The new found civility be-
tween Republicuns un §
Democrals will be soruly
tested by the debare shout
tax culs and how (o puy for
them. Bath pariies uck nowl-
edge that estuie ond ¢ pitn)
Bains tuxes creute Lcanonug
distortions in agriculiure.

A USDA unnlysis shows
farmers pay capilal go ns
i8xcs three fimes more often
than other 1aspayers und
eSldie taxes six limes ciore
ofien. Yut the administration
proposes capital gains Lax
rehet for home sules 01)y—
which 1s more gesture than
subsiance since sirniepies
alrendy cxist 10 avoid tapitnl
gawns taxes on homes. _ike.
wise, Ihe proposed estale 1ax
Chilnge just gives heirs exira
time 10 pay wi7 Unele Sam,

However, there is inerens-
g aeres) i a slution that
buth partics may embrace:
indexing 1he cstute g ex-
emnpiion and cupital guins
taxes for inflntion,

Coasider thai the $600,000
wilile tax caemption, clfee-
Hive since 1987, would e $i
maltion 1oday il ivhad been
indered. Lok al wiiat hop-
pens 10 the capital gauns (ax
on an acre of lund purchused
in 1966 tor $158 and sold in
1996 fur $890: tf indexcd, the
X is $4Maere, if not, i's
3205/uere, sinys USDA Chiel
Econumiit Xeith Collins.

tndesing won't fly unless
Congress can pay for i
Since discrenonury federal
spending amownts (o ahout
one-third of the to1al badget,
wwll b wough 1o sernpe up
cnough 10 offset 1ax ey s,
Thal's why there is talk of
“eurrecting” the Consumer
Price lndex (CPI), thutgin
10 gverstale inflution by
VA%, Used 10 sel cost-af-

living mereases, u mere 1%
cui in the CPl suves §i4)
billion over five years.

Civil rights gripas

brasd more bureaucracy

L1 ks hurd 1o believe thar o
furmer seeking information
sbout progrems could he
denicd timely help st the
county level, For farmers 1o
whom this has huppened, it
is even harder (0 prove.

Alter listening io noriLy
and low-income prod--cers,
Agricullure Secretary Dan
Glickman is convincea "the
structure by which we imple.
ment ngricultural programs
is nol accountoble." Yer his #‘a
solution 10 federalize Form
Service Agency (FSA) em-
ployecs 5o they ure no tonger
uecountable 10 furmer-clec - |
ed counly comautiess arom-
iscs mure hurzaucracy, no
mere uceauntubility.

He would appoini 1wo
membhers of each coun.y
commiltee 10 reflegt racial
and sexuy| diversity, and
erente civil rights complaing
olfices in cvery agency

Menntime, USDA s own
inspeetor geaeral found the
present civil rights offive Jur
from s model. It hay 24)
complinnts backlogyed. OF
the 151 cases denling with
credu, 73 compluin of being
denied loans due 10 diserim)-
nutiun, Yui produgers were
dealing with then-federal
Farmer's Home Admisira-
tivn employes,

Property rights victory

In & nwjor viciory for pro
erly nights advocules, (1 :
U.S. Supreme Couni hauded
down u unanimous decision
thut landowners have the
right 1o contest enforee.ient
of the Environmeninl §ne.
cies Act (ESA) if it couses

wdverse ceonumic mpact.
The cusc involved a group
of Oregon larmers and
ranchers who sued the U.S
Fish ang Witalire Service
ulier the agency aivered
IFIZBLON wales 10 Manian
Mimuin wiaies levels lor
two species of fiin, causing
the farmers and ranchers 1o

sustwin crop and Livestock [,

Iosses. The Nanth Circunt

Court of Appeals rulea

against the landownes
in the Supreme Cuunt

h Al
decisio, Judge Anlomn -
SEANEWTies: " The obviou;

]
purpose of the Tegunfemeni
thiat each ngency “wae the
best seienulic uno commer-
cial data svailable’ is (o
ensure Thai the ESa not be
implemcnied haphazardly
an ihe busis OT speculanion ¢
surnnise. While this v duaot
serves 1o advange the ESA
overall pozl of species pros.
ervaion, we think u Feadily _
dpparent (hat anulher obyey
bBye. 5 10 avod necdless
econonnc dislocanon pro.
duced by =gency 0d0cials
zeukously but wntethigenty
pursing ineir eavironmenia,
abjeciives

Limuled CRP extension?
Rep. Jerry Moran (R, Kar..,
proposcd legisluiion 10 At
current Conservauoa Re-
serve Propram (CRP) con-
iruciors who did and sic
demed entry imio 1he new
CRP uone-yeur extensior.
He reascay than o produvens
don't know i they ure i o
out unul June, prepunng
gruss {or wheat planting ir.
September will be drthicul
USDA ucknowledges ine
problem but may support an
cx(ension shorter than one
yeur for winter crops only,
The new iower rental rates
would spply. £/

!
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Nevades News & Commentary
Predators - Mule Deer & Desert
Sheep Populations

By James “Mike” Laughlin
Nevads - In 1867, D.C. Wheelor trailed a band of

World War One, the federal government took over the
predator program. Under the Biglogionl Survey,
wofessionzl hunters were hired w0 pursue coyotes,
bobcats, and mountain lions state wide. In 1239,
coyotes were roportad killed throughowt the state o
Counties also paid bounties on coyotes and
| ‘The longhair fur industryy became profitable and
privats fur trappers harvested many coyotes and bobeats,

In 1346, the federal government began to use sodium
monoflucroacetate, & toxicant-called 1080. This poison
was ftasteless, odorless, and colorless and highly
selective 1o canines, It proved to be the single most
effective tool ever used to suppress coyote numbers.
1030 was injected into sheep or borsemeat. These baits
were placed in coyots runways. Also, about this time, the
cyanide geter was used 1o & real advantage taking large
numbers of coyotes. Stee! traps and head snares were
also used, Deer numbers were very high statewide and
desr tags could be purchated over the countey. There
were also lots of upland game birds.

In 1962, Rachel Carson published the book “Silent
Spring”™ which brought worldwide attention to the use of
pesticides. Starting from the publication of this book, the
environmental movement was launched throughout the
world.

In President Nixon benned the use of all toxicants

) by executive order. He was soliciting the
support of environmentally concerned voters, With the
loss of toxicants in the Animal Damage Control
program, coyote numbers began to increase dmmatically.
Coyotc predstion upon newbom range calves became s

hem:/Awww.usobserver.com/archive/feb-07/nv-predators-mule.him

Have vou been lalsely charyed with 5 CrHme?

4/16/2014
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real problem in many sareas of Nevads. Cattiemen, along

with choep men, backed the predator control efforts in
the state.

The federsl government launched imto 2 mon-toxic
predator program, A largs amount of federal movey was

Naoed sppropriated snd spent in an sttempt W prove that the nse

\ 1 TSI of | toals could replace 1080, cyanide
; getters, otc. The use of helicopters to shoot coyetes fram

N o/ the air was initisted in Elko, Nevada. About this same

: qumof&d-wingnﬁmﬂ.mm'bemm

I.nﬂnlmly_'ms.ﬂnprmmol shifted
fiom o the o
Agriculture. Foders| fimding began to dry up. The BLM
and U.S Forest Servico began to clamp down on predator
comnirol activities an lands they administered. Law suitos
by envirenmenta) groups filed against praxing allotments
and Federal and State agencies were injtiated throughout
Nevada. The Nevads Departmemt of Fish & Game

1 fool that, through all of this, the Nevada Department of
wildlife, for about $30,000 a yesr, got virtually a free o
ride in the predator program administrated by the U.S.
Fish and Wildlifo Service and their cooperators. Since
this time when domestic sheep numbers fell and predator
comtirol activities diminished, mule deer numbers have
steadily decreased. .

The Nevada Department of Wildlife has atributed the
decline of deer hords with such factors as over-gmzing
by livestock, drought, over-winter morinlity, fire,
longhair fur prices, gas prices going up, etc. Never once
did 1 ever hear a stetement by & Nevada Department of
Wildlife biologist to the fact thet predators may have
mada 2 big impsct upon Mule deer and Desert Sheep
populations.

It is my prediction thet mule deer and desert bighom
sheep unmbers may never come back to the levels of the

Wm-/furarw nenhrerver.com/archive/fieb-07/nv-predators-mule. him 4/16/2014
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James “Mike” Loughlin is a (Retired) Supervisory
Wildlife Biologist for the U.S Deparement of
Agricaitare & US. Fish & Wildlife Service. He has a
Backelor of Science Degree in Wildtife Biology fiom
Arizona State Univarsity. Fe worked for 31 years in 9
Western states, Mexjeo, and Provinces of Canoda You
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Energy-related infrastructure and other human enterprises within sagebrush steppe of the American
West often results in changes that promote common raven (Corvus corax; hereafter, raven) populations.
Ravens, a generalist predator capable of bebavioral innovation, present a threat to many species of
conservation concern. We evaluate the effects of detailed features of an altered landscape on the
probability of raven occurrence using extensive raven survey (n = 1045) and mapping data from
southern Idako, USA. We found nonlincar relationships between raven occurrence and distances to
transmission lines, roads, and facilities. Most importantly, raven occurrence was greater with presence of
transmission lines up to 2.2 km from the corridor. We further explain variation in raven occurrence along
anthropogenic features based on the amount of non-native vegetation and cover type edge, such that
ravens select fragmented sagebrush stands with patchy. exotic vegetative introgression. Raven occur
rence also increased with greater length of edge formed by the contact of big sagebrush (Artemisia tri-
dentata spp.} with non-native vegetation cover types. In consideration of increasing alteration of
sagebrush steppe, these findings will be useful for planning energy transmission corridor placement and

other management activities where conservation of sagebrush obligate species is a priority.
Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (hrt}: |

aeativecommens.org/hicensesiby-nc-ndj3.0/).

1. Intreduction

Commeon raven {Corvus corax; hereafter, raven) numbers have
been increasing every year in semiarid environments across most
of the western United States for the past several decades (5auc:
el al, 2011). In Idaho, statewide raven abundance has increased
five-fold since the 1960s (Sauer er al., 2011) and from 1985 to 2009
raven abundance has increased 11-fold within a remote energy
research complex that occupies semiarid sagebrush steppe in
southeastern Idaho, known as Idaho National Laboratory (INE;
Gonzales-Stoller Surveillance, LLC, Idaho Falls, Idaho; ESER
Breeding Bird Survey, unpublished data).

As a generalist species with a great capacity for behavioral
maodification, ravens take advantage of newly available resources
placed in the environment as a result of human enterprises, Human

Abbreviations: AIC, Akaike's Information Criterion; Cl, Confidence interval; DOE,
Department of Energy; ER, Evidence ratio; GLMM, Generalized linear mixed model;
INL Idahe National Laboratory; Km, kilometer; RSPF. Resource selection probability
function.

* Corresponding author. Tel.; 41530 699 5073, +1 208 244 2490 (mobile].

E-muail addresses: pooates@usys.gov, pscoates@gmailoom (PS, Coates).

bt fldxdororgi 10 1016/ saridenv.2014.08.004

alteration of semiarid landscapes often provides unintended food
and water resources beneficial to raven survival and reproduction
(Boarman and Heinrich, 1999; Boarman et al., 2006; Kristan and
Aoarman, 2003), an outcome referred to as an “anthropogenic
subsidy” effect. In addition, tall structures such as energy trans-
mission towers provide ravens with elevated perches from which to
hunt and also serve as nesting substrate where natural tall nesting
substrates like trees are rare or nonexistent (Howe et al, 2014;
Kmight and Kawashima, 1993; Steenhof et al. 1993). These unin-
tended subsidies to ravens are thought to increase raven population
size, density, and range by promoting raven survival and repro-
duction {Kristan et al., 2004; Webb et al., 2004).

Increased presence of ravens can be deleterious to other species,
causing conservation problems. For example, ravens prey on the
eggs and young of endangered desert tortoise {Gopherus agassizii;
Boarman, 1993}, California condor (Gymnogyps -califernianus;
Snyder and Snyder, 1989), California least tern (Sterna antillarum
browni, Avery et al, 1995), Western Snowy Plover (Charadrius
nivesus; Burretl and Colwell, 2012), and Marbled Murrelet (Bra-
chyramphus marmoratus; Peery et al., 2004). Raven abundance is
positively correlated with depredation of eggs and nestlings of
birds (Andren, 1992, Luginbull et al, 2001}, including greater sage-

0140-1963/Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (/i1 | /cicatweconmens.org heenses by-ne-nd/3.00],
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grouse {Centrocercus urophasianus; hereafter, sage-grouse; Coates
et al, 20085 Coates and Delehanty, 2010; Lockyer et al, 2013).
Furthiermore, recent evidence suggests that sage-grouse incubation
behavior is influenced by presence of ravens (Coates and Delehanty,
2008) and sage-grouse avoid avian predators when selecting
nesting and brood rearing locations {Dinkins et al., 2012}, Increased
raven abundance may limit available high-quality nesting and
brood-rearing habitat for sage-grouse.

To better understand these processes and to increase our ability
to anticipate the degree to which future habitat alterations in the
semiarid American West will subsidize further raven expansion,
careful analysis of current raven occurrence within altered land-
scapes is necessary. A recent investigation of nest site selection by
ravens on the INL (Howe et al,, 2014) found ravens selected nest
sites in close proximity to transmission lines and areas with
increased land cover edge and multiple edge types associated with
human disturbance, wildfire, and the introduction of non-native
plant species. While resource selection by territorial breeding ra-
vens is centered on nest site location {Howe et al., 2014), non-
breeding migrants and juvenile dispersers often congregate at
food and water sources and exhibit nomadic movements to follow
food supplies (Heinnichs et al., 1994). As such, raven occurrence can
differ spatially and temporally based on life-history stage, Espe-
cially useful would be to assess the probability of occurrence for
ravens across different life-history stages (breeding and non-
breeding) relative to specific human alterations of sagebrush
steppe and how the effects of subsidies vary under different land-
scape conditions. These findings can then be compared to those of
only breeding ravens (Howe cr al, 2014) to help further our un-
derstanding of factors that influence raven resource selection.

An important future alteration is the anticipated development
of a national energy transmission grid intersecting continuous
sagebrush steppe of the western United States and the placement of
transmission towers integral to this grid. Such a network of trans-
mission towers and power lines has the potential to promote
further expansion of raven populations in those areas leading to
further conservation conflicts with numerous prey species
including sage-grouse. Our primary objective was to conduct a
multi-scale, comprehensive analysis that identified associations
between vegetation communities, anthropogenic features, and

raven occurrence within an altered sagebrush steppe ecosystem.
Specifically, we modeled resource selection probability functions
for ravens using a combination of covariates that included tand
cover types at multiple spatial scales, edge (interface berween two
land cover types) indices, energy infrastructure, and other
anthropogenic subsidies. Our secondary objective was to use the
predictive indicators to develop spatially-explicit maps that
depicted variation in the probability of raven occurrence across the
study landscape, as well as uncertainty of the predicted value.
Findings from this analysis provide land managers with informa-
tion with which to assess environmental impacts for proposed land
use changes associated with energy transmission corridors.

2. Materials and methods
2.1, Study site

The study area was within the INL, located along the Snake River
Plain of southeastern Idaho, USA (Fiz. 1A), and encompassing
approximately 231,500 ha of cold desert sagebrush steppe. The
study area and neighboring fands, topography, climate, and vege-
tation communities have been described in detail elsewhere (Howe
et al., 2014; Shive et al., 2011). Briefly, the study area consisted of
areas with differing degrees of anthropogenic alterations including
the development of nuclear research facilities, 230 km of paved
roads and 297 km of electrical transmission and distribution lines
(Fiz 1B) that lie within otherwise relatively intact sagebrush
steppe. On our study site, transmission line poles were wooden
post structures ranging in height from 15.2 to 21.3 m with double
wooden cross arms ranging in height from 11.9 to 17.4 m. Distri-
bution line poles consisted of wooden post structures ranging in
height from 15.2 to 16.8 m. For the purpose of this study we refer to
both types of energy lines as transmission lines,

Human activities and numerous wildfires have influenced the
composition of portions of the vegetation communities within the
study area. Some post-fire communities were characterized by
resprouting native shrubs, perennial grasses and forbs, while other
disturbed areas were colonized by invasive species, such as
cheatgrass (Bromus tectorum), desert alyssum (Alyssum deserto-
rum), and crested wheatgrass (Agropyron cristatum). Together,
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Fig. 1. Study area {A), anthropogenic factors (B), and raven surveys (C) used as covariates in common raven resource selection analysis. Data were collected within and near idaho

National Laboratory in southeastern Idaho during 2007 - 2009.



