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In Memoriam

Desert Bighorn Council Transactions 57:1

Three of our colleagues from the Texas Parks and Wildlife Department gave their all in a fatal helicopter
crash on 8 August 2020 in Brewster County, Tex&ash Ditmar,Dewey StockbridgeandBrandon White
perished while conducting a survey of desert bighorn sheep at the Black Gap Wildlife Management Area;

the pilot, George Ezell, was a private contractor
the depth of sadness we feel for the loss ofcoorl | eagues in this tragic acci
current TPWD Executive Director. AThese men were

regarded by their peers and partners alike for the immense passion, dedication and exgpebisedht
to their important work in wildlife management and veterinary medicine

Robert Ditmar wa s t h e a-gverrs@afyy\iildlife Vaterirmrian.

Originally from Harper, Texas, he became a veterinarian to better serve his

ranch and improve local wildlife and animal health. With 30 years of
veterinary experience, m2DIM. helfingthed began
agency diagnose and respond to the complexities of health and disease issues

that affect Texas wildlife. He worked with bighorn sheep, pronghorn, white

tailed and mule deer, as well as small and nongame species. Dr. Bob worked

closely with wildlife biologists, hunters and landowners to conserve and

protect Texas wildlife. Dr. Bob and wife Bernadine were married nearly 41

years; he was about to retire.

Dewey Stockbridge 36, was the Lead Wildlife Biologist at Elephant

Mountain Wildlife Management Area, south of Alpine in Brewster County.

His office was 23,000 acres of wild TraRecos habitat, where he helped
manage and conserve the wildlife. Originally from Mason, Tdaxabegan

his career with the Texas Parks and Wildlife Department in 2005. Dewey was
instrumental in restoring pronghorn and desert bighorn sheep to their native
ranges. He was an avid outdoorsman, hunting and fishing with friends and
family. As Dewey andvife Shannon began raising their two young children,

son Jameson and daughter London, he passed that love of the outdoors and a
respect for nature on to them.

Brandon White, 52, was a Fish And Wildlife Technician at Elephant

Mountain Wildlife Management Area. Originally from Spur, Texas, Brandon
was an avid outdoorsman from the time he learned to ride bareback on his
horse Snapper as a boy. Brandon began his career witlexxtae Parks and
Wildlife Department in 2016 and played a vital role in preserving the health of
Texas wildlife. He assisted with surveys and translocations for bighorn sheep
and pronghorn, activities that are essential to ensuring these animal
populationsftrive for years to come. A tough man who worked from dawn to
dusk, he loved and laughggbt as fiercely and gave away more than he ever
had. He leaves behind his wife Leti and children
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The Desert Bighorn Council Transactions
Past, Present, and Future?

Vernon C. Bleich

Department of Natural Resources and Environmental Science, University of Nevada Reno, Reno,
NV 89557, USA

Desert Bighorn Ca&bncil T

TheDesert Bi ghor nagrCeeudn,ci a&nd contracted
Transac(Irnamsgct hams bé&ahdez, wi t h whom | ha:
published following ahumeroos @ameetchegs ovVvet ht
Council, the first oftwaickbqgwasi hel agkihllSeT.
As of 2021, 56 Vvol umeen shuarde bae equ glriotdywcruwb | i c a
but, foll owing t he 5o/urh jmaetti negf fof t .t hEounci
Counci |l in Al pine, T efxaansi | d wlrai Invgfi 02hh2 3, Wi hi ed S
i ncoming edi tucre faaivlioddureet.oephrpyd magazine of t !
Needl ess to say, some Simemperounfd atth e nDe swa rltl b
Bighorn Counci l felt qghatn ayeadf BaderoltyhGesr swor
were outraged because tHimmegitadaidiyomf teul tthe
have been pirrdievhinddalobhgtked with the acquisit
accepted a job he coutbtdpgwotedactcoompti @ sha.ssi st \
As a result, 2 fulappkiaed I @apsead dberfeoaei vec

I was approached by Stmamdbard Ddritahe Number
Council 6s Technical It anht acathideen alsk®#M gitso aondé8
undertake production bhatvodmimeu&l7y ainde natlisfoi e s
serve asthiEckift rEl C) foa gbbbhame bB8sis and i s as
It was with no small odmcCwomtgresstr@Wpedaasohbot |
that eéd,agand my hopel @ st rtohnaitc t w@sainem@ms t ioofn
efforts wild/ hel pnmieeg xéadhd siprtime Ivoenrgsi ons C
series historic®llser tpprfeducad tidn wish e hSUSINBEr ewe
Bighorn CouncilThisahsabbeensd, and these appe
a ogratifying marcdne®aweon,/f ahbei tvol ume and will
chall enging than | hadobhomesi pdthed.Desert Bi gh
Mu c h of my trepiwhalieon tdameswet publishing
accepting this respondr hbnbkigtyjainaa sbibgahsoerdn osh d@ e
fact t hat I do not havikel tthenebfactk g rmomemds edry f |
technical skills to ds they fwirlmatgr egt layn de n |
| ayout of the final ecxoipsyt.i nQo ankdatf uttummde slear
informed the TechnicadndSt amfdekx hadar tli cwewsl dper
serveEBREG ithethe Counciclonseswmaeéd omnmhetf adesert k
skilled copy =editor wo Ul d flbeeb erveafiiltablteo t ac ac
wor Kk wi t h me on t herddear c hleaysqgutmaamder s, i
producti on. To that emub | itch,e des pnlireaantsa@tt asfafh 1

Bleich APast, Present, and Future?
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ready have garneredninhit®hecasreofleyssCloamyal Br e
iterature (Krausman TPWD)empl oyee and who kn
Readers of this vowiutnme tuhnodsoeu bwheod Idyi ed i n t
(I note that t i's moMfechengahy Repbant snoapp
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t he atbhsmman de foofr paperBheanldechni cal Reports
bmi ssion deadlines bhatthtdeStait bsdRepoti &r
Mo st member s of thee CPOR8i meatrieng. I owe
kely awar e t hat oglreacthinti cdad t Retploe $ s 6i ndi v
bl i s hTerda ni snahcatlieo nbse endpadlt i ne for submitting

viewed. Nonet hel essPaitt Cusnmp maglsalwhe htetmddt nfye \
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i ewed technical r eparatss o havehadte etdhudtOlsd at u
ncil 6s policy f or Sdptcaamdkkeesr , ( Kaands malns o t O
2), and these appeahemeaet iesoppeniery paamge so
each edition of dleadl bows ,nad VvEmayn ke pYeoai a l
i shed separately Rdma mTuncokteers , ( ALf)at uAsl yss
rtsnsdiepunsson piWeiesmeiost et heand Genevi e
s of contributionMi.keThCex ((eNWK)eptkFromwl am
geneerxglstamuwl ei nahdd®usty Robinson (UT)

aries, Tri but es, ol rt Epngaphhass; belkae anpf
te Address presendtedi ati ntghepmopdr riecm®e ntof
ng of the CouncCbuyunainld, t tpear Edct paridss i
as
e
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S tpheeeyt ai n t o trheadoeuribr eons daditei ofnasmi | i ar
: the Council s | engthy hi
I n the opening pagebabof s$séaver alssiump drteant
Counci |l acknowl edges t he sGocunicfiilcGess @8 kel tye e h
of our coll eagues ( Broebc e Dv e tha . Wh eéDiealeayw & = nd g koe
Stockbridge, and Brandessaumhitlee ethiot ovestei p, I
empl oyees of the TexasoDepaptment ®o®dédméarkfs tr
and Wi ldlife (TPWD) amcdnpern bmutha kbenish ha& mt rmeogiec r
h e |pitceor accident duriwvwgsAbgest ham i2t0€Ms t hat

Al | such | osses are tbrom beicohgnvizeidhb!|l eanan tthle
ri sks involved in our whAs k as hroaud Wl tnot papeer s
overl ooked These brasgecobdi tyarelksvaateto h
foll owed by the EditoCawsndinltdérso dourcitgiionns ,t omitsise
i Sssue, and t hen by tthhee Kdeyvn et st Atdldses®ports
presamnt ede precedi ng cCwrurnecntll ymeen i nge web sil
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ever al meani ngf ul aritnitcelreasmbingmmes t 3 dy osmbj| ect
| Cs, ankknowni t td ec k germowinrdonment (Bl eich 2018
nf ormation on one ofA tnhuembrmeas tofo vieyr |cooolkleeda g u e
ndi vidual s t hat hasdecamtersi biunt edhet of i ehd ha
ounci l i n important wawstsiikegdoklhordds|wahafiteers
its formation (Brighaot R20r0sO) hawHer rebaeered¢ ¢t o
Pat Hanasnedh Pat 6s daughstcerenDea bsit sHa(nGueinmer et al
Cl ahraksr epared a brief BO0OPB)yaphly @freP&trost he ma

accomplishments, in | wageipast kheadaude maanyye
members have no idea whie hPatnviess,t iograth cow sa nadr e
why she is involvelkdewigtrleat ke Goumudiitn.ya Floer. 23025
many hat have wonder eRli chalaods onPaettosal . 2025) .
invol vement , it i s not efvmeer tsheyc o b ¢h a & s ssahye ( Kr &
received the DeGBonorBagdoess€adunthek potenti al
Pl aque in 1969 (Kellyia®8D)ige&htce bioogrtapmygl vy
is the first article timatthgecisemccece omsofexhpil otreer
paper s. articles are developed f
Foll owi ng t hese hmanhnagement |Ii shawenduct ed,
reprinted two articlear ¢ hatdtjlerpluUspaeet rheacvael Ino
been read by many Couneféreembetese keybamned wa
rel evant i n context osf ¢ itehfeh ieisrt chri erads ipnagp eus e b g f
technol ogy I n wil dli Beerstci edmaaer |l pruovihetdes
invited the preparatilinstodr iac atlhiandd pcauwrerre ntth art
provides i nsight i nttohe theser ¢l Bi ighmwsmi O unNnc
bet ween two prominentAseopganattzani ofns Fiashkh and
again has surfaced ashapetopriecaddr s ntwerddstfind
The i ncreasing pcogorut! raishi wtgi e fof val ue.
developing compl ex modeFasl | owi m@ dahe afor
retrieved solely frommatoemrpiugler ftSkhereenarwasa n
addressed by Krausman n(2028), tandcouwnt¢ihl me mk
whose concerns I conmuscelTlhan eiomuinse diitaetnes ar e
application of novel o©theuBO0O28tedctprcbnbbsogfets
has been surbasny ttihoer dankdy t he Honor Pl aque; a ¢
demands assotieasedewlfbwbhddwotr&,ci panehi stori cal
(Bl eich 2018). l ndeedof t p@ast e al®ounacviali | mbeti hy
of remote data gathericmgtteahh yl agiva £ weendd tcheer
advent of power f ul anheéytniacneels carmpd bicloint iae g
have all owed science itnodiavdvdaunacl es, tbhuatt oafttteennd e
with -absnemce of fieldReardler s wi || note there
A consequence had nsheamrtitomes to aut hors
devel opment of two inverbelcy orsel attleids t c e mthen't
(1) an apparent fascihaltiowi wgt pathgrmphbodec
and not necessarily tihref ogruneasttiioona (i€® v earhp bhratmddn, tt
and (2) an increase | patplkee si $dladt iaoone ocfi twad dp a
biologists from the mROt2Br arné ewporralddat wh ot haer er el
almadoning opportunitiVod umeo58wi Doesag the re
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been a notable prolifeudticmtaofonbdsierse anas ctrles
publish scienti fpircof motpe@rirdluniasi eas ft @er pay and
enterprise and are fitmamei alelmai odl agheady teom
t heir sharehol der s; ohonneetthreileessesi( €, qrany &t i on
reputabl e journals r emaumnaclommpacetd ftaoc ttohrg t
high ethical and fomro faecsasdieam &l seandagode and
whi ch t hey ar e knownex(aCoexr b2028) by Tthlree desi r
proliferatipamfoft tvleemdlairdetesr ahsasmany di fferent |
resulted in >8,000,000hechol aur @iadwlpleanass th € faeg
published annually, wpitdédserrtl,, 00RdO®OD, | hhe hder
l'ife and biomedical swhemcesmbimoe & owietrh a@O5Ri t
professional pewcti madal grmay nsaesretnét yi c s rweonnttsr i but or
ecol ogy, conservationwi toh rfelhatedavdaiisicaibpllei nas
al one (Landui s 2016, pdrnaei verdd r Gekstormcredib
2019, Berger et al. 2e6g2#a4ydgent, however, that t
The -hewnd interesa cemtathey (Crabtree et
busi ness o f pubplriosfthiitmtg abhs 2a 2 5)o.r
enterprise has resulted Tion paasatphmamiee rAsl i efon
new journals being cfi Elae eglr ibryar wbhas e pprseBi g i o |
di sparagingly referre@oumcids Tp aips matcdni brhesv iodre
predatory journals (LAadhsgsicsed026,f oBruasiemarod I
2025) thhy guataatee shmeputbaosésvation]o. Th
wor k wi || be pruédVvieswegtoailn od peerfounders of
journal . Thus, scienitt fhas pebmlaii ssleidn g mphoarst an
changed substantiall yi s Cony 2hOop5)r, & tassa ol d Vben s
t he ri sks associatedonwiitntue dtoad nlge s@®cogni z
(Ri chardson et al . 2G2%)ncAs andesoabhsertvheet i
pressures ofblacsahd eonri apmeod isphu cal |y t o desert k
may not be as meaningbheli ease i nt heh e ppagpsetr,s amd b
cauti on i s advised. ™rya ncsaalite booghtee c mame tah emor e
California Departmentsooufr clei sbf ansdci @ammea ,f i c a
Calvin Chun, i nsight fiudflor ntaatuitoinonasl t hat jiomr
the future those wordwinmdieglptr elaads tr eboceo gnroidti if o re.d
to readagnppeublsihs h Gi ve matdlee ar dpif i erence? YES! 0
i ncrease i n t he number Tdfi s pred®tof gfsmoormn al
paper mi |l | journals antdhe heEamsearr ngu&r ant ae @en:
acceptance for publ i cRaotpiwlnat i @anl VEicrm@sogwor ds
noway be more appropriate than in the
past . REFERENCES

The wease of el ectronic submission,
for-mate manuscripts, Bebmkees Af &.rapidRzhet

deci si on, guar ant eed peedr22rePrewjctamd of r
automatic transfers of niaancutssc rfirpotns Itid emart er e
@approbpouanal s have cont rlimtudleldi geondere -10. 4 (
proliferati-pmofoift tpheersieo dfcaratt ps: / / 10220884 s422
Mor eover, they have resuWwl>ed in exorbitant
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2023 Desert Bighorn Council
Keynote Address

Clay E. Brewer

Wild Sheep Foundation, Bozeman, MT 597U8A

Desert Bighorn Condci |l Tr
| am truly honored to present the  1900s.

keynote address for the 2023 Desert Bighorn | remember meeting Ray Lee at my
Council (DBC) conferencédBC has been a very first DBC conference-e walked up to
strong ally of the Texas Parks and Wildlife me and said hell o Cl ay,
Department (TPWD) bighorn sheep program Arizona Game and Fish Department
since the beginning of restoration effortsin  ( AZGF D) and 16d I|ike to
the 1950s.Throughout the years, DBC has  Texas still owes us pronghorn from the trade
stood with Texas through the good times and we made for bighorns back in 19%tdthen
the bad.DBC was there during the 1980s  walked off.| remember thinking, what am |
when the Texas bighorn sheep program was supposedo doabout thatSeveral years later
plagued by losses from both disease and at a pronghorn workshop at Bismaydlorth
predators, with funding drastically reduced Dakota, Brian Wakeling who was working
for the bighorn sheep program by the Texas for AZGFD at the time, gave a paper called,
legislature.Desert bighorn sheep restoration fAwhy do we t r aThemdnant an
in Texas was all but dead. Shortly afterthat poi nt of his paper was,
in 1981, DBC passeda resolution that i f you donodt have a rea

encouragedhe stateof Texasto re-initiate
the desert bighorn 0 restablishment
p r o g rara mambinedwith the efforts of
the Texas Bighorn Society (TBS) which
formedshortly after, helpedwrite oneof the
greatestconservationsuccessstories of all
time.

Our programsurvived,and we have
sincerestoredbighornnumbergo population
levels of the late 1800s The professional
contacts and
this organization have helped guide me
t hroughout my <career
thankful. It is especially gratifying to see
landowners here todaySome of these
represent five generations who have worked
cooperatively with TPWD to help restore and
manage desert bighorns since the early

BrewerA Keynot e

justificat i oWhenftertimedoi ng
came for questions, | raised my hand and
asked, ABryan does this
not have to pay Arizona back the pronghorn
we traded for bighorns back in the ”’Bd0 s ? 0
He thought about it for a second and said, no,
lets trade those for beer after the meet8w.
we did and the slate has been clean ever since.

As | began preparing this
presentation, | thought about the past success

f r i ends hangfailurds 6f the TX hghorresheephprogramg h

and the impact of disease and predation, both

. pastFaadr prederit, an bighotn populationsuin 'y

Texas.Our history is very similar to that of
many other desert bighorn stat&ighorn
numbers in Texas during the late 1800s were
estimated as high as 1,500 animalgt they
were gone by the early 1960sike other

Addr es s
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states, these declines resulted from a
combination of factors but includethe
inability to cope with pathogens carried by
domestic sheep.

What is different for us is the fact that
95% of Texas is privately owned, which
comes with a unique set of challenges, but
also tremendous opportunitiesdonesty,
trust, and respect are vital components of
strong cooperative working relationships
with landowners. Without it, wildlife
restoration and management does not happen
in this stateSounds easy enough but | can tell
you from exp ©vei3eaecades,
ago TPWD conducted a rowtable meeting
comprised of various stakeholders, for the
purpose of identifying and prioritizing
bighorn sheep restoration and management
issues and resolutionshe number one issue
identified was lack of credibility of TPWD.
So, when you hear about the gemd-days,
they were not always so golden.

A few short years after that
roundtable, | inherited management
responsibilities for Sierra Diablo Wildlife
Management Area (SDWMA).SDWMA
was the very first WMA in Texas and was
acquired in 1945 through the assistance of
landowners, to serve as a sanctuary for the
last remaining bighorns in TexaShortly
after that I |l earned
management area | was responsible for
because | had to go through several private
ranches to get there and the landowners pretty
much hated TPWD.l was at Austin
headquarters a short time later when I ran into
an old, seasoned wildlife biologist who
immediately let the air out of my sail by
saying fiThe road to SDWMA is lined with
the bones of biologistwho have tried and
failed to make that place work and | suspect
that | will see your bleached bones alongside
the others in the ver

Cel | phones didnot
so | went door to door to find out where
things went wrongl. listened and learned that

it was simple, somewhere along the lines we

forgot how to be good neighbors and
partnersSo, | began to work on i million

miles, 1,000 gallons of coffee, and 2 years

later we had cooperative agreements in place

that paved the way for positive working

relations] 6 m proud to say t ha
agreements are still in place today.
Cooperative relations are hard earned and

easily lost.

This also applies to conservation
organizations.At my first Texas Bighorn
Society work project one of the TPWD
vetetass pulled ime off to the side and said, be
careful what you say around those TBS guys
in fact, donoOtlnavertould t hem
figure out what we were doing that we
woul dnodt bWe bpgaro wodkingo f .
together and decades later, TBS became our
strongest partner with 1000s of volunteer
workhours and over $5M contributed
towards BHS restoration since 1983.

Throughout the history of our
program, our highest points were always
when we worked cooperatively towards a
common goal.Our lowest were when we
failed to put the resource first above all else

and pulled in opposite directioris.6 | |  vent ur
to say that itdéds probabl
programs.

t h aRestdration eeffottsd in dFéxasgwete t o
initiated in 1954 with the development of a
cooperative agreement between the U.S. Fish
and Wildlife Service, Boone and Crockett
Club, Wildlife Management Institute,
AZGFD, and the Texas, Game, Fish and
Oyster Commissiont(o d ay 6 s InifiaP WD) .
efforts focused on propagation of desert
bighorn sheep in captivity to provide a source

of stock for transplanting into suitable
habitat. The first propagation facility was
constructed on Black Gap WMA and was
pperatieralrby 1969 sumeationed earlier,
theefacilitys was stocked witha dighotns fnoen ,
Arizona that we traded pronghorn fém.the

early years bighorn sheep resources were not

BrewerA Keynote Address
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for sale on every corner so we begged bighorn range in Texas.
borrowed and traded for bighorns from  Predation i | offer some informatiorfrom
wherever we could get theffor example, in the past regarding predation:

1984 TBS member Bill Leach purchasedthe  {  The Guadalupe Mountains in Texas
Foundation for North American Wild Sheep and New Mexico could easily support 1,000
(todayodés Wil d Sheep Fohighoing &nd oonld beullyastockedefshe r t
bighorn tag and instead of harvesting a ram, range were protected, and its natural
he convinced state authorities to allow him to enemies destroyed.

capture a ram for use in he TPWDOfs In some of the early DBC meetings

propagation facilityThis action inspired the Jack Kilpatrick reported on the adverse
governor of Utah to donate an additional ewe  impacts of mountain lions on bighorn

to Texasln another example, in 1998 several restoration efforts whil
in this room including Pat Cummings, Mike believe that lion predation was really an

Cox, Billy Pat McKinney and | trapped issue.

bighorns together on the side amountain f  Predator control and concerns related

in Nevada and less than 48 hours later we to exotics were also among the issues
released them along the border at Black Gap  identified during the 1990 Roundtattfeat|
WMA. That transplant was the result of a described earlier.

trade between Nevada and Texas of Rio ¢  Efforts to change the status of

Grande turkey for bighorn#\ total of 155 mountain lion management in TX has
bighorns have been transplanted to Texas gccurred multiple times:
from other states and Mexidgocluding 107 o In 1975 a moratorium was placed on
Nevada, 34Arizona, 15Mexico and 2Utah. predator control by the TPWD
One common theme is reflected throughout Commission. From 1975to 1977, a
our history and that is cooperative working significant number of bighorns ag lost
relationships with landowners, conservation to mountain lions in a 42%cre
organizations, other state wildlife agencies, propagation facility at Black Gap WMA,
and TPWD. which made it impossible to continue
Are the issues of the past the same as propagation efforts at that location.
today2 6d | i ke to give youg an 1fod)VsiefaOlCRRfthe Alghid S
between the pasindtoday: Chapter of Sierra Club petitioned the
Disease - Information from the past TPWD Commission to change the
regarding disease: management status of mountain lions in
i Because bighorns seem to be highly Texas.
susceptible to diseases of domestic sheep, o In 2000 Sierra Club and Defenders of
wild sheep cannot succeed where their Wildlife requested a halt to unregulated
range isvell stocked with domestic species. killing of mountain lions.
i It is significant that the absence of o In June of 2022, the Texans for
bighorns in areas once occupied by them is Mountain Lion Coalition requested that
directly correlated with a heavy population the TPWD Commission endorse 4
of domestic sheep. specific regulation changes and 2 non
o Today weodve | ost a redulitdryifhiatived relativeltd mountain
population because of healtblated lions.
issues associated with domestic goats in Although similar to those of the past,

our southern bighorn range and aoudads the challenges we face in Texas today are
throughout pretty much our entire  tougher and more complex than ever,

BrewerA Keynote Address
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particularly those related to political and is with some hesitation that | make public
social issues. The world is certainly these facts as to the abundance, distribution,
changing. The bighorn sheep restoration and habits of mountain sheep in western
story in Texas is truly one that was built on Texas, and only in the hope that a full
the backs of landowners, hunters since 1937, knowledge of the conditions and the
conservation organizations like TBS, Wild  importance of protective measures may result
Sheep Foundation, and others who cared in the salvation instead of the extermination
enough to do something about restoring the of the species.

natural hetage of Texas.Conservation Our hope remains the saiéhe
success has in the past and will continue to primary goal of landowners, Texas Bighorn
rely heavily upon strong partnerships Society, wild Sheep Foundation,
between those who were willing to work uni versities, and TPWD m
together towards a common golal.Vernon best for desert bighorn sheep fimtdabove
Baileyods 1905 Bi o,lloiigi aleelsée Sur vey he wrot e

BrewerA Keynote Address
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The Desert Bighorn Council: A Partner
In the Evolution of Science and Management

Steven G. Torres

California Department of Fish and Game (Retired), Loyalton, CA 9681338

Desert Bighorn CoaZ2ni8i | Tr a

In the 1950s very little was known bighorn sheep.
about the natural history, population status, The founders of the organization
or distribution of desert bighorn sheepuis (Figure 1) insightfully established a
canadensissp.)in the southwestern United constitution in 1959 to include objectives and
States and Mexico. At this time, there seemed an organizational framework of leadership
to be little interest in the management of the and bylaws to guide the Council while also
species amongst state and federal agencies. In allowing it to adapt as needed. The past and
general, desert ecosystems were not a priority presentole of the DBC has been to serve as
other than their use for mining and naky an important forum supporting applied
practice. This history of neglechotivated science, expertise, communication,
several concerned agency biologists and mentorship, scholarship, and best
university scientists to share information and management practices. Details of the DBC
discuss learningnore aboutand conserving constitution and bylaws can be found on the
this charismatic species. The Desert Bighorn website(www.desertbighorncouncil.com
Council (DBC) was established in 1957 by
wildlife professionals from natural resource
agencies, conservation organizations, and
research institutions throughout the western
United States and Mexacwith the purpose,
ATo provide for the e i on

on needs and management of desert bighorns :

through meetings and published transactions,
by means of which new or important
information, ideas, techniques, and problems
can be
the oldest wildlife conservation organization
in North America that has held annual or
biennial meetings and also has published the
transactions of those meetings. It truly is an
international organi z
meetings roting among the 7 states and
Mexico that are concerned with the
management and conservation of desert

TorresA The
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Figure 1. Photo of attendees at the 1959

ameetfing ©f thewieserh Bighare Cagnreiliin c i | 6
Death Valley, California, during whichhé

C o u n candtitatiosn wadirst prepared.

ution of Science and Ma
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ORGANIZATIONAL HISTORY

To accompl i sh
purpose, the following objectives were
established. (A) To stimulate studies in all
phases of the life history, ecology,
management ararotection, recreational (use

DESERT BI GHORN COUNCI L
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COMMENTARIES AND CRITIQUES
HAVE VALUE
DBCOs stated
Despite these stated obligations, at
the time there remained uncertainty about
how best to provide an advisory role to
agencies to help advance management. The

of )é including studi e snmpaténces ¢f dhisiissiee wash avidenmlayy b e
seriously detrimental to desert bighorns; (B) critiques and challenges to the DBC in
To provide a clearing house of information  several commentas published over the
among al l agenci es, o yeaysa Hxamplastofithese assessments inguade
appointment  of work  committees, (1) AMuch i nformati on h
preparation of Miliographies and abstracts, together and presented here by the members
and related methods, when desirable; (C) To in the hope of improving the management
function in a professional advisory practices and improving and increasing the
capacitye I nvol vi ng sheep papuatian®e ki@vert in spite of all
conservation, and protection of desert the information and the suggestions made, |
bi ghorns, and t o ado phave sean ditte admaiatative st which
promote advancement of knowledge has resulted in the improvement of the status
conerning desert bighorns and the letegm of the sheep. Sheep numbers and conditions
welfare of these animals; and (D), To at best, are static, or are declining slowly but
recognize and commend outstanding work in  steadiy 6 ( Gr 49) 196 2) A We wc
the profession. derelict in our duties to the conservation of

While these objectives were  the desert bighorn and its habitat not to take a
accomplished primarily through the annual st and on issueso (Russo
meetings and published transactions, Aéour first step into th
objective C was most discussed and debated. accept, fully, our responsibility for doing
The founders viewed this measure as critical somethn g about what we hav
to best ensure that actions are taken to benefit (Welles 1966:7 ).
desert bigbrn conservation. In response the These comments represent the views
DBC established th€echnicalCommittee in of members representing an academic
1962. institution, a state wildlife agency, and a

The Technical C o mnfederal lanel hanagemert agendy,sand voiced
generally defined by the following Il mportant concerns for t
obligations. (A) It shall be the Technical implementation, and vision, respectively.
Commi tteeds respons.i bEaflyion iywas apparent ¢hat iimplemerding d
approve applications for funds collected in  science and new knowledge into
the Desert Bighorn Council Scholarship management actionsis a substantial
Funds. éwieldl blye t hei dC ohallenge. Publshing these setftiques in
decision that these monies be donated to the Transactions were important as they
students or others for studies or research of verify that the Council has remained focused
the desert bighorn sheep. And (B) The onits stated purpose.
Technical Committee will provide or obtain Recognizing the need for more
advisor assistance for persons or agencies information on the natural history of desert
requesting information oihelp in desert bighorn in the early 1960s, the DBC asked
bighorn sheep research and management. the Technical Committee (now the Technical

TorresA The Evolution of Science and Ma
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St af f) to Acompil e al
on the ecology and management of desert
bighorn sheep ®his early vision resulted in
publicati on of tThee
Desert Bighorn Its Life History, Ecology
and Managemén (Monson and Sumner
1980). This important worknot only
reviewed and summarized previously
published information but alsmonsolidated
vast amounts of expertise from species
experts.

RESOLUTIONS AND GUIDELINES
HAVE VALUE

The Council also has contributed
numerous important resolutions and
guidelines, and through those it has gained
national recognition for its efforts.

1 1962: The DBC Technical
Committee (now the Technical Staff)
was established t
obtain advisor assistance

foréagencies reque
or help in desert bighorn sheep
research and manag

1 1963: A resolution opposing the
introduction of exotic ungulates
without thorough environmental
analysis was passed.

1 1967: A resolution endorsing
retention of desert bighorn
habitat in the Public Domain
under the Classification and
Multiple Use Act was passed.

1 1973, 1982Guidelines for capturing
and reestablishing desert bighorns
were compiled and published.

1 1980: Habitat requirements and
management recommendations for
desert bighorn sheep were developed
and published.

 1981: A resolution supporting
the reinitiation of the Texas
desert bighorn sheep

TorresA The Evo
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passed.
1 1990:Guidelines for Management of

C 0 U npfyindstit SSheep CDEsert Bighorn
Habitat were developed and
published.

1 1996: A resolution opposing

propagation of desert bighorn sheep
by interspecies embryo transfer using
domestic ewes was passed.

1 1999: The Desert Bighorn Council
began an affiliation with the Western
Association of Fish and Wildlife

Agencies.
These early resolutions and
gui delines represent

addressing important issues to assist wildlife
management agencies and benefit species
conservation. All these resolutions served an
important purpose. In particular, the 1990
g,wdehn_es_ f_orIO Maga‘gqm@rg of Ppmestic
Sheep in Desert Bighorn Habita¢érvedas a
framewpr usediby raapyAgencies e support
their ~management programs. These
guidelines wegse the first of their kind and
were based on the best information available.
Many agencies adopted all or part of these
recommendations, and they served as a
stating point for refined practices as more
science became available.

Desert bighorn sheep conservation is
facing nore important challenges (or
stressors) that the DBC should consider.
Two, in particular, are projects that
potentially  threaten opportunities  for
intermountain  movements, and water
development strategies to support Idagn
persistence as needed to address climate
change. The former frequently are referred to
as movement corridors but, perhaps more
appropriately should be referred to as
movement conduits because of the
uncertainty associated with paths traveled by
individual animals (Jenks 2018).

l ution of Science and
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THE COUNCIL 6 EOMMENTARIES
AND ASSESSMENTS CONTINUE

Important  commentaries  have
continued to be published in the DBC
Transactions that showed commitment
toward organizational sedssessment and
included recommendations or needs. A few

that are especially notable include the
following.
1T AThe Desert

been a leader, pusher, counselor and
even occasionally an activist to meet
and exceed the objectives as set forth
i n the Blelly 298X1@N0

1T Aérenew our ef for
partnerships and coalitions with
individuals, groups, and
organizations that have not been our

DESERT BI GHORN COUNCI L

TRANSACTI ONS

resolutions, and guidelines; the independence
of the Council; objectivity, membership and
participation; and the future. This story is
interesting, and | encourage members to read
these.

Kelly (1982) proudly highlighed the
numerous publications contributed through
the Council andtheir importance toward
management. He also discussed the
importance of the Councimaintaining its
objectivity, autonomy and independence

Bi g h o ifrom aheru erganigations argluding the

Western Association of Fish and Wildlife
Agencies (WAFWA). He conclude this
commentary by emphasizing the success of
the Council at achieving its purpose and
gbjectivaso devel op

Ellenberger (1997), in the spirit of
acclaimed ecologist Aldo Leopold,
emphasized the importance of creating

traditi on alElenbargerp o r pargershipswith or gani zati ons At
1997). not been our traditional supportergHis
1 AiHas the Counci | myodsreflgcted theremerging appreciation by
Yes! Through the annual rotating Wi |l dl i fe agencies for th
meeting; the Technical Staff of wil dlifeo science tha
comments, position statements and help support wildlife management efforts and
guidelineséd ( Br i g heffehcommunicate yith the public. Indeed,
9 AResearch an 8 we ma rEliegberaes A297) noted that the absence
need them both to guide wildlife =~ of broad support we will not be able to
conservation. Communicating this sustain current programs or implement new,
information is an important role that ~ aggressive programs to protect wildlife
the Desert Bighorn  Council habitats or remove threats to wildlife. His
Transactions played historically and words served as a reminder that desert
continues to pl ay Dbighoe ahpep managemert progigged to
2011:no page number). demonstrate a diverse conservation ethic that
doesnot appear t o be S
These commentaries are important hunting.
because they document the evolving history Brigham (2000) providé another
of the Council as it refleetion its function, timely summary of the Cound role and
purpose, and challenges. They reflected on accomplishments. Similar to past critiques
past conservation accomplishments and from 35 years earlier, he mentioned the
looked to continue success and identify needs importance of the Cound& role in
in research and management. The Council iprovi ding inputo as par
addressed itkinction including the need for the Technical Staff This is a Council
modernization €.g., website, email); the function that has weakened in recent yelars.
continuation of position statements, nheeds to bee-emphasizedas the increasing
TorresA The Evolution of Science and Ma
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stressors of climate change, disease
transmission increase, and the role of
intermountain areas in the conservation of
desert bighorn sheep receives greater
attention.

Hansen (1967:80) provided the first
publication specific to research needs at the
ti me. He stated,
desired, but applied research is required.
There is also a need for Dbetter
communications between the research
technician or gentist and others both outside
and in the field of wildlife managemeat.
Wakelingds (2011: dso
noterevisitedthe same topic 54 years later,

GHORN COUNCI L
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did, andit is up tous to continue its purpose

and vision. Current actions that will help to

continue the mission of the Council as
envisioned by the founders include

0r e b o dhe iDesgrb Bighorn Council
Transactionsand increasing participation in

the Desert Bighorn Council.

r élisteriaatlyc the Toansadtianghave r n s 1 ¢
served as a vital forum to communicate

science, management, and collaboration.
Unfortunately, publication was neglected by

the 6editordé6 of vol ume 5
for >2 years following the 2023 meeting in

p Algne, Tenas; abagesult, Vaude 37 lmibt

be available until 2026The Transactions

and this is a challenge that we need to keep a will be revitalized with a new editor, Dr. Vern

focus on. As henoted

i Res ear c hRlack. Tha mutire of theTransactionsis

managers sometimes don't seem to speak the exciting, and this reboot will include more

same language or at least don't care to speak active
T h iceammehtares, sugdestionsetp neferistaten t a

with each other. o
new concern but one that will always need
attention, and the Council can play an
important role in addre@ng the need.

SOME ADDITIONAL THOUGHTS
AND RECOMMENDATIONS

| believe that any objective observer
of the conservation history of desert bighorn
sheep will conclude that the Desert Bighorn
Council has succeeded in its mission. Desert
bighorn sheep ar@rguablythe best managed
large mammal species in the world, and the
Council is to be creditedor its role in
keeping wildlife and land managers,
scientists, and NGOs communicating and
collaborating. The result has been objective
innovative and scieneeased management
and conservation. This commentary will
remind readers of the Transactions of the
foundations of the organization and challenge
us all to keep it actively functioning to best
benefit species conservation. This chalken
requires periodic selfritiques, discussions,
and visioning to adapt to future challenges
and stressors. This is what the DBC founders

TorresA The
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solicitations of articles and
andfederal status reports to facilitate regular
updates, support for field notes and works in
progress, and strongly encourage recipients
of projects supported by grants from the
Council to publish at least some of their
results in théransactions

As mentioned repeatedly in the
commentaries and discussions cited above,
theTransactionglay an important role in the
communication of science and management,
and for memorializing historical data that are
crucial for understanding desert bighorn
sheep habitat requirements, distributions, and
population status to help guide conservation
straegies. The value and importance of
memorializing historical information was
emphasized by Diaz and Corti (2025) in their
recent paper, Ensuring the quality of
historical data for wildlife conservatio |
encourage Councinembersto review past
issues of theTransactionsnot only for
interesting reading, but also to minimize the
proliferation of what Fisher (2021) has

termed fAigeneodoational amn
There also remains a need to
documentindunderstand participation in the

ution of Science and Ma
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Council and how and why it has changed
over the years. During the 1960s and 1970s,
membership and participation by federal

employees was 6@ercent. According to in APart 20 of this ¢omme

registration records from2000 to 2023 be submitted to be considered for

however federal participatiotmas dropped to publication in the 2025Transactions

10 percent Recognizing the desert sheep under the title, From Field Notes to

resources that occur orfederal lands Policy: 65 Years of Science to

(including military lands) the DBC should Management in the Desert Bighorn

encourage all trustees of desert sheep Council Transactions

landscapes to partner to increase

collaboration. The Council is currently

examining this issue and will report on REFERENCES

findings and solicit discussion at the 2027

meeting in Colorado. Brigham, W.R. 2000. The Desert Bighorn
Councib have we made a

CONCLUDING REMARKS difference? Desert Bighorn Council
Transactions:44i5.

The importance of applying Diaz, N.I., and P. Corti. 20255 Ensuring the
science to management repeatedly has quality of historical data for wildlife
been emphasized historically andas conservation: a methodological
brought up again by Wakeling (2011) as framework. Perspectives in Ecology
guoted above. Early i n amdiCenserCatiom A3cBB8l 6 s
history, Bill Graf (1966:11) clearly Ellenberger, J. H. 199e difference between
recognized th@rofoundvalue of the role rhetoric and action. Desert Bighorn
of the Council to help apply new Council Transactions 41:no page
knowledge to the conservation of desert number.
bi ghorn sheep when h eFishen R 2081, Geme@tonal amnesia: the
influence the future by merely gathering memory loss that harms the planet.
and publishing information? Can this Nature and Health In The New2}
influence the critical and immediate June2021.
present? Thaenswer i s,Graft MAY é o<natureandhealth@uw.edu>.
then continued,iTo be ef f ect GrafeW. 1964Rasert bighorn management
knowledge must be translated into needs from the academic point of
decisive action, and this must be done view. Desert Bighorn Council
when and where it is needed by those best Transactions 8:127.
gualified. The Council should, and must, Graf, W. 1966How wide is the scope of the
see to it that this knowledge and its Desert Bighorn Council? Desert
interpretation is carried out as quiclkdg Bighorn Council Transactions 10:9
possible, and must take whatever steps 12.
may be necessary to carry out their Hansen, C. G. 1967. The future needs in
deci sions. 0 desert bighorn research. Desert

| think we all share many of the Bighorn Council Transactions 11i80
viewsexpressediDr . Gr af;é%es criti Boae
should help to ensure that desert bighorn Jenks, J. A. 2018. Mountain lions of the
sheep conservation advances as the Black Hills: history and ecology

TorresA The Evolution of Science and Ma
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Council continuesarryingout its role and
purpose. | will provide a detailed
discussion of the history, status, and needs
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Johns Hopkins University Press, 4,

Baltimore, Maryland, USA. Wakeling, B. 2011. Research and
Kelly, W. E. 1982. The Desert Bighorn management. Desert Bighorn Council

Councib the first 25 years. Desert Transactions 51:no page number.

Bighorn  Council  Transactions Welles, R. 1966. Where have we been and

26:100 101. where are we going? Desert Bighorn
Monson, G. and L. Sumner (editors). 1980. Council Transactions 10:8.

The desert bighorn: its life history,

ecology, and management.

Uni\/ersity of Arizona Press, Tucson, 1During the 3year delay in production of the 2023

Arizona, USA. Transactions, this reference appeared in the literature

Russo. J. 1966. Goals of the Council. Desert and its inclusion in this paper is appropriate and
Bighorn Council Transactions 10:1

timelyd EDITOR.

TorresA The Evolution of Science and Ma
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ThPesert Bighorn Counc
Socilaatdy Sci ence

Paul R. }¥Braiuasnmam ?, WalkaeieisngW.® Cain | ||

'University of Arizona, 4296 Vickers Lane, CIli
Mont ana Fish, W ldlife & Parks, Hel ena, Mont a

. S. Geological Survey, New Mexico Cooperatiyv
of Fish, W ldlife and Conservation Ecology, N
Mexi co 88003, USA

Desert Bighorn Coadmdil Tr a

t 'Wectexamined the i mportance of a single o
@pi ¢ canadédmbesDrerebksbdonBighorn ThaenfcidstTraal
S series was publ i s hreedviienweld9 5p7u bal nidc aitti ohna so f
ce the |l ate 1970s. It is a repository and r
ving as a cocnemosnoluyr cues eidn rtehfeerpeunb | i shed | it e
Desert Bighorn Council Transactions remai
idenced by 156 citations in over half of th
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shapes our modern world. Scientific journals;
conference proceedings;Scienans$actijonsrnnal s

feder al , gtoavteeg ,nma&md ahiompyoerntcaynt i nf or mati on r e
reports; and diaries amd faré d wiodteelsy o fr evaidl, d | 1
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sciedde. Desert Bi ghdomamor@awnmdiels, and | aymen
Transactions remain almi ghlyli¢égasdeensesr, cab
of information, as evbtensedebyi b6 cjidwantnans
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mountain sh®ep c@hbjageomdemhsef s who rely on scien
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t han at any other ti meeviirewhisyotregm Wist ha f & wl
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sintke 1800s, begi nnDB®i Iwli tfhacL ouiteate access
Pasteur, and has been exTkek@BG@Garde yt ues erdo ssti nicnep ¢
the | atterfrTpatur gf ( Kh af uh fDesert Bighorn Council and they
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Overall, resear cher s seppeomithuesatmbe aapvineary algeetive forf

more than 100 hour s/ yteeamanizagoa and magbee successful.iFdri c
artichepir(Tand Ki ng e@ddel Juring duh tenure as editors of
exposure of scientif i ©BG tha Coommilpublished guadelines fap or t ar
component of t heir v thé managament of dotneséct sheep i tinee
exposure and BB @D ab h kicinityyf bgHorn habitat (Technical Staff of
scientists wildl c o nt i TheResert BighornrCouncd 8990¢. This wasa u s e
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|l nternati onal St andar ftomSdomestic| stobku tm bbéghornf sheep t h e
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indexing, and or der i n thistopic and were widely cited and used by
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journals ar e-aicampgemi & nd hand Manmagement 1992, 1998). While
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special i st s, practiama@enearosmest i cndsulsegep, cont
government , personne(lWakat iimpgnapsis omlad! i cati on
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DBGnitiated t
the chall enge.
TheDBC have also been instrumental
in presenting pioneering management
techniques. The use of ultrasound is a
common technique to determine pregnancy
in large mammals today, but was untested for

he

bighorn sheep decades ago. Nevertheless, the

use of reatime ultrasound and blood
progesterone levels to determine pregnancy
in freeranging bighorn sheep was a novel
idea and was described in th8C (Bunch et

al. 1986). Surgical amputation of fractured
limbs in the field for bighorn sheep injured
during capture, a practice which remains rare
today, was described in theBC as well
(Kreycik et al. 2005).

The DBC have also serveds an
easily accessible repository for important
data and natural history observations that
otherwise might have remained in agency
flesora bi ol ogi stods
likely would have remained unknown to
others; in the worst cases, such observations
would have been deemed to be of little
interest by many newly minted wildlife
biologists, as exemplified by Berger et al. (In
Pressywh@ oi nt out, n We
wildlife and biodiversity than ever, and boots
and binoculars are no longer what knowledge
i s about . o
potentially valuable information include a
suspected case of caseous lymphadenitis in
desert bigbhrn sheep (Bleich 2019); the
distribution of observations of leucistic desert
bighorn sheep in southeastern California and
southwestern Nevada (Bleich 2017); the
crossborder movements of desert bighorn
sheep in the Big Bend region of Texas and
ChihuahuaMexico (Janke et al. 2019); and
historical and contemporary records of
occurrences of domestic goats and exotic
caprines in or near desert bighorn sheep
habitat in Californid with some records
dating back to the early 19@®$ave been
reported in theDBC (Bleich 2015). In
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translocations in California, including source

and release locations and a review of
management challenges for bighorn sheep
(Bleich et al. 2021) were first reported in the

DBC.

Researchers often identify the
importance of their work by enumerating
citations of their publications. What this
metric ignores, however, is the frequency
with which a particular work is used for
reference in classrooms, as a baseline for
future activityin the field, or as an argument
for management action in agency
Oboardroomsé6. Each of
evidenced by the preparation of an articulated
skeleton of a desert bighorn sheep for
reference purposes (Pepper et al. 2005),
providing insight ito the periodicity of
desert bighorn sheep use of water sources
(Waddell et al. 2007), descriptions of the

f 1 e lhistiorical distrieuboo af #esest bighonndheep

(Heffelfinger and Marque#unoz 2005),
and documentation of the restoration of
bighorn sheep in Chilahua, Mexico
(UrangeThomas and Valdez 2011). Others
provided insights from experienced

k mmanagens con d¢he anbluence of predation

(Brewer et al. 2013), or factors that have
influenced the historical success of bighorn

Nevert helskesps restoraiona eifprts e while @dsing

hypotheses to examine how to overcome
future limitations (Wakeling et al. 2009).
Another such example described trans
highway movements and the use of
underpasses by desert bighorn sheep in
western Arizona, finding that habitat quality
for desert bighorn sl and visibility
through the underpass structure were
associated with the frequency of crossings
(Crabb and Bristow 2015). Each of these
papersprovides a basis for education, field
activities, and management actions.

There are other important roles the
DBC and related journals provide, and that
are used members of the scientific and lay
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communities alike. These include systematic
reviews (Meerphol et al. 2012); state status
reports; historical accounts (Barrett 1965);
providing a venue for biologists to interact
about all things sheeppportunities to learn
more about the status of desert bighorn sheep
and their competitors; case studieanel
discussions (Boyce 1992, Krausman 1992b);

book reviews;obituaries;c ompi | at i ons Thef DBC could

current literatureppportunities  for  all
biologist® including those new to the
fieldd to present and defend their findings;
networking  that  often leads to
lifelong relationshipsppportunities for
students to attend and participate in
professional meetings; ideas, concepts, and
policies that guide the conservation and
management of desert bighorn sheep
(Wehausen and Epps 2021)contact
information for mountain sheep biologists;
and comraderies among wildlifers that may
advocate differing ideas or perspectives, but
that share a common interest in the ecology,
management, and conservation of desert
bighorn sheep. Since the 199Qke state
status reports have provided demographic
data in a consistent format, so the data are
statistically more realistic than previous
reporting, allowing for trends in distribution
and abundance to be elucidated over time.
The DBC include all the sections that
are included in major scientific journals
related to wildlife and their ecology, and in
some ways is more broad than in other
journals. For example, invertebrates play a
substantial role in the life histories of desert
bighon sheep, and are also included as topics
in the DBC (Allen 1960) when few journals
with a wildlife focus consider invertebrates
(Grodsky et al. 2015). Further, contributors to
the DBC span international borders, various
cultures, and an array of approaches to
management as advocated by state, federal,
and tribal agencies, or ngovernmental
organizations. Embracing each component
involved in the management and ecology of
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wildlife is important to obtain a full view of
their effective management and
understandi ng, especiall
wildlife faces serious challenges (Boldgiv et
al. In Press). Finally, th®BC is an open
access journal, making it available to
scientists and anyone interested in desert
bighorn sheep.

justifiably  be
renamed The Journal of Desert Bighorn
Sheep Management and Ecologin
comparison to similar outlets for scientific
information Rebranding, but more so the
reinvigoration and repositioning 8BC as a

serious outlet for credible scientific
information with the addition of the
International Standard Serial Number

obtained by the editor of thiand future
volumes, could increase the exposure of
desert bighorn sheep management and
ecology to the scientific community, increase
submissions, and further perpetuate data
relatedto the conservation of desert bighorn
sheep. Regardless, tH2BC have been a
constant source of information for the
management and understanding of desert
bighorn sheep for decades, and with proper
oversight and support, will remain so
(Wakeling 2005).
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Cattle Grazing and Bighorn Sheep in the
California Desert Conservation Area: A
Chronology of Management Actions by the
Bureau of Land Management

Jeffrey B. Aardahl

Defenders of WildlifeFolsom, CA 95763, USA

Desert BigHhomams@o@nddink 57:

ABSTRACT The Bureau of Land Management (BLM) has managed commercial livestock
grazing and habitat for desert bighaheep Qvis canadensis nelsgnon public lands in the
California Desert Conservation Area (CDCA) for the past 45 years, purpomedgmpliance

with provisions of thé8 u r e GQCA Blan From 1981 to 198&8LM amended the CDCA Plan

six timesin response to proposd®m commerciatattle rancherbolding BLM grazing permits

and BLM Field Officego expand grazing through increased allocation of foaageexpansion of
grazing allotments approved in the Plan. In this paper | provide a detailed account ofmeamage
of cattlegrazingand desert bighorn sheep habitat in the CDICa#lso provide recommendations
for managingcattle grazing in allotments that overlap wittabitatsoccupied by desert bighorn
sheephat areconsistent with th@a 980CDCA Plan

Key words: bighorn sheedzLPMA, grazing, land management planni@yjs canadensjpublic
lands, Taylor Grazing Act

This paper will focus on actions of the  framework of a program of multiple use and
Bureau of Land ManagemenBI(M) in the sustained vyield, and the maintenance of
context of (1) grazing of domestic catthe environmental quality h response, the BLM
public lands; (2) the management of public prepared the CDCA Plan while noting that,
lands for desert bighorn sheep; and (3) the fResolution of conflicts in the California

provisions of the California Desert Desert Plan requires innovative management
Conservation Area (CDCAas they relate to approaches for everything from wilderness
thosetwo species. and wildlife to grazing and mineral
The CDCA was designatedby developmeni (BLM 1980c:6).

Congressin 1976 under Section 601 of the In preparing the Environmental Impact
Federal Land Policy and Management Act Statement for the Plan, BLM was aware of the
(FLPMA), i to. provide for the immediate lack of information on the effects of cattle
and future protection and administration of the  grazing on desert bighorn sheep, stating that:
public lands in the California desert within the The exact nature of the
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relationship or impact of cattle on
bighorn sheep is not fully known.
There are overlaps in diet and some
competition for space, particularly
around water. But the full degree of
competition is not known,
particularly as it relates to the CDCA.
In order to understand these
relationships better, a three to five
year research program is encouraged
(BLM 1980a:44).

The CDCA Plan included elements or
chapters on Livestock Grazing, and Wildlife.
In the Livestock Grazing Element, BLM
(198@:70i 71) stated, AWhen bighorn sheep
and livestock conflicts are identified,
Allotment Management Plans (AMPs) will be
developed with the specific objective of
maintaining or improving bighorn numbers
and thatiDuring the determination of forage
within the allotments where bighorn sheep
occur, vegetation areas within the Critical
Bighorn Habitat boundary were deleted from
consideration for livestock allocation. During
the development of individual Allotment
Managment Plans, the exclusion of these
areas from allotments will be addressed

The Wildlife Element posited
numerous management goals and
actions, such as:

Give certain species, designhated
sensitive by the BLM [which BLM
considered desert bighorn sheep to
be], special consideration and
attention in the planning process
because of their present condition and
status. The overall objective would be
to manage thse species and their
habitats so as to minimize the
potential for Federal or State listing
(BLM 1980c:30);

[and
As part of this Plan, the BLM will
study the effects of livestock grazing
on desert bighorn sheep in the eastern
Mojave Desert (i.e., Kingston, Clark,

AardahlA Cattl e
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New York, Providence, Granite,
Piute, Woods, Hackberry, Kelso, Old
Dad, Ivanpah, and Mescal Mountains,
Midhills, and Castle Peaks)to
determine (1) the number of bighorn
sheep in each mountain range; (2) the
health, condition, and population
trends in each herd; and (3) the effects
of livestock grazing on concentration
areas and permanent and seasonal
ranges. These studies will betiaied

as soon as possible and might require
10 years to complete. If livestock
grazing is found to have negative
impacts on the bighorn sheep and
grazing threatens the health and
viability of herds, then changes will
be made in grazing allotments so that
healthy, viable herds of bighorn can
continue to exist in this regigBLM
1980c:32).

Unspecified changes in cattle grazing
practices were also required in several
Planned Management Areas Hunter
Cottonwood Mountains, Grapevine Canyon
Soldier Pas®iper Mountains where desert
bighorn sheep occurred. Other ranges with
desert bighorn sheep (Cady Mountains; Old
Woman Mountains) were not included
because cattle grazing was excluded and did
not require special management. The CDCA
Plan also required development of ktab
Management Plans (HMPs) for sensitive
deseriwide species, including desert bighorn
sheegBLM 1980c:32). There is, however, no
record of BLM developing such a plan for
those specialized ungulates.

BACKGROUND

The CDCA Plan was developed over a
period of four years by the Desert Planning
Staff (DPS) based in Riverside, California,
andwas comprised of experts and scientists in
the disciplines of biology, botany, ecology,
and rangeland management. The DPS

Grazi and Bighorn
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provided BLM managers with final
recommendations for management of
domestic livestock grazing in allotments
(Figure 1) based on an analysis of
compatibility with existing BLMpolicies for
management oflesert bighorn sheepn the
CDCA (BLM 198(x:44i 46).

From 1981 to 198 BLM amendedhe
final CDCA Plansixtimes in response to local
ranchers requesting increased domestic
livestock grazing through expansgnof
existing allotments, designatieaof additional
allotments, and increased forage allocations.

HI STORY OF DEB/EUOBMENT
OF THE CDCA PLAN AND
MANAGEMENT OF DOMESTIC
CATTLE GRAZING IN THE CDCA

Livestock grazing by domestic cattle
and sheep on a large portion of public lands in
the CDCA has occurred since approximately
1900 (BLM 1980a:15i 26). Those areas were
identified as formal grazing allotments by the
U.S. Grazing Service (established in 1939, and
the predecessor &LM) under provisions of
the Taylor Grazing Act of 1934. In 1946,
Congress consolidated the General Land
Office and the U.S. Grazing Service and
established the Beau of Land Management

Desert Planning  Staff began
development of the CDCA Plan with a review
of domestic livestock grazing on existing
allotments from 1975 to 1980, which was
completed prior to finalization of the Plan
During that period,approximately 14,000
domestic cattlegrazd on 37 allotments
totaling 3,615,922acresof public lands in the
CDCA (BLM 1980a:15i26). The DPS
provided findings andecommendations for
each allotment (i.e., retain, eliminate, modify;
range condition based on field investigations;
forage allocations and season of use for cattle
and sheep; andllocation ofnative forage to
bighorn sheepndmule deer). No increases in
allocations of theexisting livestock forage
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were recommended. When existing forage
allocations were greater than the allotment
carrying capacity calculated by DPS, the final
recommended allocations were lowered to that
level.

The DPS conferred witlpersonnel
from the California Department of Fish and
Game (CDFG subsequently changed to the
California Department of Fish and Wildlife
[CDFW)]) regarding compatibility of livestock
grazing and potential effects on bighorn sheep
and mule deer. CDFG representatives
included Richard A. Weaver (a recognized
bighorn sheep biologist, deceased) and Jerry
Mensch (former habitat improvement
supervisory biologist, retired).

Desert Planning Staffegetation and
rangeland sciencspecialistscalculated total
vegetation production in each existing and
proposed new grazing allotment based on a
combination of groungampling and
remotely sensed data using Landsat imagery
(BLM 1980b:2937). Perennial vegetation
was differentiated by forage and nforage
species; forage production was measured
through clipping and weighing adlried
samples and renewable forage production
was calcul ated based
us e f ae,ternavad d anfual growth by
domestic livestock) for eacplant species.
Annual forage allocated to livestock for each
allotment was converted to Animal Unit
Months (AUMSs) by dividing the total weight
of livestock forage by 990 pounds, the amount
of forage needed to sustain one cow and calf
pair, or five domestic sheep, for one month.

Landsat imagery from 1976 to 1980
used in calculating available amounts of
vegetation and forage was acquired during a
time when vegetation mass was considered
above normal due to aboawerage
precipitation. Thus, there was concern among
DPS that recommended livestock forage
allocations were higher than what could be
sustained on each allotment over ti(B&M
1980d:68. A priority was placed on
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monitoring range forage conditions when the adjustments (decreases) in forage allocations

CDCA Plan was implemented, with
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likely so that range conditions would be
maintained or improved to good condition
over time. Forage allocations on allotments
determined to be in fair or poor condition in
1980 were reduced by 25 and 50 percent,
respectively.

Staff also established larsdope
classes within each allotment; slopes of 50
percent or greater were considered unsuitable
for livestock grazing, resulting in further
reductions in livestock forage allocations.
Additionally, areas within allotments
producing less than 31 pounds/acoé
livestock forage were excluded from forage
allocations due to negligible use logttle
Moreover, areas known to demiles or more
from water sources were excluded from
forage allocations because they were
considered out of range of freeaming
cattle

Utilization levels (i.e., proper use of
forage plants) not exceeding 50 percent of
current yearly growth of perennial species
were used in developingcattle forage
allocations. The first forage allocated within
allotments was for existing wildlife
populations known to occur therein No
increases of livestock forage over existing
authorized use for perennial or ephemeral
perennial allotments were made, and when
existing use exceeded the adjusted forage
allocation for livestock, the allocation
accordinglywas reduced to that level. Future
increases in livestock forage allocations were
to be based only on the results of monitoring
that verified an increase was warranted. Any
additional perennial forage becoming
available within an allotment would be
allocatel first to wildlife, followed by
livestock.

FINAL RECOMMENDATIONS AND
DECISIONS ON CATTLE GRAZING
IN THE CDCA
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After conferring with CDFG
representatives, DPS analyzed the
compatibility of cattlegrazing and its effect
on wildlife within CDCA grazing allotments
and provided BLM managers with its
recommendations. Those recommendations
were considered by BLM managers when the
proposed CDCA Plan was prepared,
subsequentlyverereviewed and approved by
the Assistant Secretary for Land and Water
Resources in the Department of the Interior
and concurred with by Secretary Cecil
Andrus on 17 December 198&egarding
cattle grazing, he final decisions(BLM
198M:20i 22) included (1) no AUM
allocation for livestock within Crucial Desert
Bighorn Sheep Habitat (2) eliminate
livestock grazing within desert bighorn sheep
ranges south of Interstate;48) fence water
sources to eliminate competition and stress
with desert bighorn shepp4) initiate a
stewardship program under the guidance of
the multiple use advisory council to focus on
management (5) begin a major research
program on impactsand (6)a specific effort
should be made to mitigate the effect of these
deci sions on any |
operation will suffer major detriment.

The final Plan clarified these final
decisions in the Wildlife Element under
Monitoring, noting that

BLM will study the effects of

livestock grazing on desert bighorn
sheep in the eastern Mojave Desert
(i.e., Kingston, Clark, New York,
Providence, Granite, Piute, Woods,
Hackberry, Kelso, OIld Dad,
Ivanpah, and Mescal mountains,
Midhills, and Castle Peaks)and
determine (1) the number of bighorn
sheep in each mountain range; (2)
the health, condition, and population
trends in each herd; and (3) the
effects of livestock grazing on
concentration areas and permanent
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and seasonal ranges. These studies
will be initiated as soon as possible
and might require 10 years to
complete. If livestock grazing is
found to have negative impacts on
the bighorn sheep and grazing
threatens the health and viability of
herds, then chamg will be made in
grazing allotments so that healthy,
viable herds of bighorn can continue
to exist in this region (BLM
1980c:32)

In the Livestock Grazing Element under

Management Prescriptions, the final Plan

stated:
When bighorn sheep and livestock
conflicts are identified, Allotment
Management Plans (AMPs) will be
developed with the specific
objective  of maintaining or
improving bighorn number¢BLM
1980c:70)

[and]

During the determination of forage
within the allotments where bighorn
sheep occur, vegetation areas within

the Critical Bighorn Habitat
boundary were deleted from
consideration for livestock

allocation [the phrase Ciritical

Bighorn Habitat is misused here;
only Crucial Habitat for bighorn

sheep was identified and mapped in
the final CDCA Plan] During the

development of individual

Allotment Management Plans, the
exclusion of these areas from
allotments will be addressed. The
proposed livestock grazing decisions
will be issued to the appropriate
livestock operators within one year
following the effective date of this

Plan. The proposed decision will
allow 15 days after delivery for the
operator to protest it. All decisions
will become final and become
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effective the following grazing
season.Some reductions may be
implemented over a fiveyear
period, depending on severity of
the reduction [emphasis add¢dNo
bighorn sheep forage allocation was
made on proposed allotments
because boundary adjustments have
been made to eliminate any conflicts
(BLM 1980c:71 72).

AMENDMENTS TO LIVESTOCK
GRAZING DECISIONS APPROVED IN
THE 1980 CDCA PLAN

Beginning in 198a& less than one
year after the CDCA Plan wa®mpleted
the agencynitiated a series of amendments
to expand cattle grazing through (1)
increased forage allocations in existing
allotments; (2) designating new and
expanding existing allotments; and (3)
removing some ofhe special bighorn sheep
protection measures included in the final
decision on livestock grazing in the Plan.
These amendmeni@®ppendix A affected
the Afton Canyon, Colton Hills, Deep
Springs, Granite Mountains, Horsethief
Springs, Lazy Daisy, andOrd-Newberry
Mountairs grazing allotments, and are
detailedbelow.

Afton Canyon Allotment

From 197%0 1980, the Afton Canyon
Allotment was grazed by an average of 120
cattle on a seasonal or ephemeral basis
(spring season) which were allocated 359
AUMs of forage. It was rated in fair condition
due to impacts from offoad vehicle use and
other forms ofecreation. The primary water
source for cattle was the Mojave River,
located at the northern portion of the
allotment in Afton Canyon. No forage was
allocated to bighorn she€BLM 1980c:77).

The final 1980 CDCA Plan included

Grazing and Bighorn
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bighorn sheep goals for the Cady Mountains,

and wherein BLM stated
There are a few isolated herds which
are not viable due to resource
conflicts and past land use decisions.
The populations in these herds will
probably not be perpetuated. These
herds should probably be monitored.
If decline continues, BLM will
review with the  California
Department of Fish and Game the
possibilities of relocation or
reintroduction. The following herds
will be monitored for this purpose:
Cady Mountains.

In 1982, the BLM California Desert
District Manager sent a letter to the public
inviting individuals and other entities,
including livestock interests, to review the
CDCA Plan and submit comments and
recommendations for changing or amending
the plan for the purpose dfelping BLM
manage your public land#\s a result, BLM
accepted proposed amendment #9 for further
consideration. That proposed amendment
would change the classification of the Afton
Canyon Allotment from Ephemeral (seasonal
grazing) to Ephemeral/Perennial (y4@mng
grazing) with an allocation of @59 AUMs of
forage to cattle and 37 AUMs gupport an
estimated population of 25 desdrighorn
sheep. In its analysis of the proposed
amendment, BLMwrote:

Recent field examinations have
shown there is a good base of
perennial grasses in the allotment.
No increase or decrease in livestock
use would occur that would not
occur in any case if this allotment
remained anEphemeral allotment.
This is just a bookkeeping change to
reflect the actual otheground
situation(BLM 1982b:431i 4-33).

The allocation of D59 AUMSs to
cattle was a nearly sifold increase over the
359 AUMs allocated in the 1980 CDCA Plan.
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In its analysis of the proposed amendment,
BLM acknowledgd that -cattle grazing
exceeded what wasithorizedn the grazing
permit, and that theincreasein forage
allocation was merela bookkeeping errar
The Afton Canyon Allotment overlapped
Wilderness Study Area251 and 252. The
increased forage allocation to cattle would
not occur until Congress decided on
wilderness designation for the area. Until that
time, increased AUMs allocated to cattle
would be on a temporary, noanewable
basis. BLM also accepted proyed
amendment #10 to expand the Afton Canyon
Allotment to the easindto abut the proposed
Granite Mountain Allotment expansion
totaling 64,000 acresin its analysis of
proposed amendment #10, BLivdted:

Recent field examinations indicated

that a good amount of forage exists

to the east of the present allotment.

No arrangement for leasing

intermingled private lands has been

made. Amendment proponent has

made arrangements for leasing the

intermingled privagd lands for

livestock  use. In  addition,

acceptance of a smaller Granite

Mountain  Allotment expansion

eliminates the need to create a

manageable, abutting boundary with

the Afton Canyon Allotment. The

expanded allotment will be

established but livestock giag

will be allowed on a temporary, nen

renewable basis and only in years of

good forage production. A livestock

water distribution plan will be

required prior to authorizing grazing

in the expanded allotmen{BLM

1982hb:431i 4-33).
BLM also analyzed the impact of the
proposed amendments on desert bighorn
sheep and stated further:

The proposed expansion includes

portions of the Cady Mountains
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which provide habitat for an
estimated population of 25 bighorn
sheep. The expansion area is
probably used by bighorn passing
between mountain ranges.
Expansion would result in increased
competition between bighorn and
cattle for forage, space, and water.
This may cause the continuation of
past declines in herd numbers.
Overall wildlife density and biomass
would be reduced due to loss of
forage(BLM 1982b:433).

The Bureawapproved both amendments on

17 May 1983 (BLM 1983a:553).

Colton Hills Allotment

The Colton Hills Allotment is located
in the eastern Mojave Desert and had been
grazed by cattle yedong for many decades
prior to 1980. From 1975 to 1980 the
allotment was grazed by 240 cattle y&arg.
BLM designated the allotment in the 1980
CDCA Plan, allocated 2,880 AUMs of forage
to cattle and 35 AUMs of forage to desert
bighorn sheep, and rated the allotment in
good condition(BLM 1980c:76).

In 1985, BLM accepted proposed
amendment #985 #17from the CDFG to
delete he portion of the allotment south of
InterstateHighway 40 totaling 8,379 acres.
CDFG was concerned over the potential for
desert bighorn sheep to be adversely
impacted by viral diseases of cattle. In its
analysis of the proposed amendment BLM
stated,ii .only. inconclusive evidence exists
that cattle in this allotment carry livesteck
related diseases to bighorn sheep, but
elimination of grazing would ensure that this
.. will not occup (BLM 1985:1i12). The
agency approved proposed amendment #17
on 15
desert bighorn ... from livestock would also
be beneficial for research being conducted by
the CDFG on the effect of grazing on bighorn
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January Se@afathg s

herd® (BLM 1987b:4§.
Deep Springs Allotment

The Deep Springs Allotment is
located in Deep Springs Valley in the
northern Mojave Desert and is adjacent to the
Inyo Mountains. From 1975 to 198@eDeep
Springs Allotment was grazed by 104 cattle
and allocated 1,250 AUMs of forage. Range
condition was rated as poor, resultimya
reduction of AUMs to 1018 (BLM
1980c:75) The BLM Ridgecrest Field Office
submitted proposed amendment #18 in 1981
to change the range condition from poor to
good ando allocate 1,250 AUM for cattle
(BLM 1981:33. BLM approved the
amendment in 198B(M 1982a:20).

Granite Mountains Allotment

Heavy cattle grazing occurred in the
Granite Mountains beginning prior to 1900
(BLM 1980a:21). From approximately 1975
to 1980, the Granite Mountains Allotment
was grazed yedong by 395 cattle that were
allocated 4,923 AUMs of forage. The Granite
Mountains Allotment was retained in the
final CDCA Plan, rated in good condition,
and was determined to have a perennial
forage carrying capacity of 4,145 AUMs. Of
those, 4,003 were allocated to cattle, 104 to
desert bighorn sheep, and 38 AUMs to mule
deer (BLM1980c:76). This revised forage
allocation to cattle was a reduction of 902
AUMSs from previous use, andatportion of
the Granite Mountains occupied by desert
bighorn sheep was removed from the
allotment.

In 1982, the Bureau accepted a
proposedplan amendment from the grazing
permiteeand BLM Needles Field Officéo
éxpahd wcaftle tghazintg i the Granite
Mountains Allotment(BLM 1982b:432 4-
37). Amendment #12 proposed increasing
forage allocated to cattle by 2,304 AUMs, for
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a total of 6,307 AUMsindexpanding thsize
of the allotment by 28,500 acres to include
the Granite Mountains. In accepting the
proposed amendments, BL&kplained that,
AThis expansion would result in a 50 percent
increase in operator incom@&he operator
would be able to borrow additional money
based on the i
The term preference was used to
indicate forage allocated to livestock but has
since changed to indicate priority standing
for a livestock operator qualified to hold a
grazing permit. Ultimately, the Bureau
adopted an alternative that excluded 13,440
acres of occupied bighorn sheep range and
reduced the requested cattle forage allocation
from 2,304 AUMs to 1,048 AUMSs, which
resulted in a total of 5,451 AUMsstill an
increase of 23.8% allocated to livestock. In
adopting tis alternative BLM(1983:56i 57)
stated i [ Ne]1,048 AUM increase would
result in a 25 percent increase in operator
incomeo

Ord-Newberry Mountains Allotment

Cattle grazing in the Ord and
Newberry mountains began about 1915
(BLM 1980a:26). Cattle use of the Ord
Mountains is believed to have occurred
sporadically until about the 1960s, while the
Newberry = Mountains  were  grazed
consistently by cattle from about 1900
onward.

From approximately 1975 to 1980,
the Ord MountairfNewberry Mountains
Allotment was grazed yedmng by 108 cattle
and was rated in fair range condition due to
unauthorized or high levels of historical
grazing, offroad vehicle use, and mining.
The averagéorage consumed by cattle from
1975 to 1980 was 1,062 AUMs on an
ephemeral (i.e., seasonal) bas(8LM
1980c:76).The amount of forage available to
livestock was calculated by DPS staff at
1,031 AUMs, and no forage was allocated to
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ncrease

desert bighorn sheep. Due to the range
condition rating as fair, 258 AUMs of forage
were deducted from the cattle allocation,
resulting in a final livestock allocation of 773
AUMs. The allotment was reclassified from
ephemeral teephemeralperennialafter DPS
determinedthat a significant amount of
derepniale livestock riocage. existed on the
allotment. The Ord Mountain Allotment
extension also was approved in the CDCA
Plan, which added 41,100 acres to the
allotment and included an allocation of 1,572
AUMs of forage for cate. During
preparation of the Plan, DPS conferred with
CDFG staff and determined thereem@ no
conflicts with bighorn sheepwithin the
allotment, and that the allotment extension
did not overlap bighorn sheep rangs
recognized at the time

In 1983, BLM accepted proposed

CDCA Plan amendment #11 to expand the
Ord-Newberry Mountains Allotment to
include Southern Pacific Railroad land
surrounding théhencurrent allotmen(BLM
1983b:424i 4-27). In so doing, the analysis
considered dur alternatives to the proposed
amendmenincluding those tol) expand the
allotment to the western boundary of the
Twentynine Palms Marine Corps Bag@)
same as 1 but excluding the Rodman
Mountains (3) same as 1 but excluding a part
of the Rodman Mountainsand (4) no
allotment expansigrand noted that:

The proposed allotment
expansion would allow the livestock
operator to use acquired leases on the
Southern Pacific Railroad lands.
Alternative 3, which excludes many
sensitive wildlife and cultural sites in
the Rodman Mountains, would avoid
many negative mpacts of the
proposed amendment. However, it
would include areas containing a
majority of the available forage

which are excluded under
Alternative 2. Several miles of
Grazing and Bighorn
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fencing would be required to extend
natural barriers to keep livestock out
of the excluded area. By moving the
allotment boundary onmile north,
however, the amount of fencing
required would be significantly
reduced through the use of natural
features. Sice part of the proposed
expansion lies within the Rodman
Mountains Wilderness Study Area,
AUMs allocated to livestock would
be on a temporary, neenewable
basis until Congress makes a
decision on wilderness designation.
If it is designated as the Rodman
Mountains Wilderness, increased
forage allocated to livestock would
not occur.

Delaying a decision until an
Allotment Management Plan is
prepared would allow BLM to
consider additional informatiolon
the newly identified bighorn sheep
population in the Newberry
Mountains [emphasis addédvhen
the Allotment Management Plan
livestock management plans are
developed. The CDCA Plan requires
that where bighorn sheep and
livestock conflicts are identified,
Allotment Management Plans will
be developed with the specific
objective  of maintaining or
improving bighorn sheep
populations. This is especially
important in the proposed
allotment expansion area due to
the provision in the CDCA Plan
that livestock be eliminated in
bighorn sheep ranges south of
Interstate 40[emphasis addé¢d

The southern portion of the
proposed allotment expansion would
be within the Johnson Valley [OHV]
Open Area. Existing use of the Open
Area would be given priority if

conflicts with livestock occur. The
livestock operator would also
assume full responsibility for
livestock which may drift across the
eastern boundary and into the
Marine Corps Base.

The decision is to approve
alternative 3 with modifications. The
boundary of the expanded allotment
would be extended onmile to the
north in the eastern portion of the
expansion area. The expansion
would not be implemented until after
development of an Wotment
Management Plan for the Ord
Mountain Allotment (scheduled for
completion October 1984). It will
include measures to ensure bighorn
sheep numbers are maintained. In
addition, part of the expanded
allotment is within the Rodman
Mountains WildernessStudy Area.
Increased forage allocation to
livestock would not be granted until
after Congress makes a decision on
wilderness designation. Until that
time, livestock forage allocation
would be on a temporary, non
renewable basis.

The proposed amendment, as modified, was
approvedn 1984 BLM 1984:23 24) andan
allotment management plavas prepareth
1985 That plancombined the initial Ord
Newberry Mountains Allotment with the
West and East Ord Mountain Allotment
extensionsand renamedthe newly defined
areathe Ord Mountain Allotment.

Lazy Daisy Allotment

Beginning in approximately 1900,
cattle grazing becanspermanenactivity in
and nearthe Old Woman and Turtle
mountains due tahe presence ohatural
water sources and adequate foraged
domestic sheep grazing likely occurred in
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areas lacking water sourc&.(M 1980a:16).

The Lazy Daisy Allotment was established as
an ephemeral (spring season) cattle allotment
in the 1980 CDCA Plaand islocated east of
the Old Woman Mountains and outside of
bighorn sheep range. No forage allocation for
bighorn wasdefined because the allotment
boundary was modified to exclude the Old
Woman Mountains at that time.

From 1975 to 1980he Lazy Daisy
Allotment was grazed yearlong by 266 cattle
and overlapped with occupiesertighorn
sheep habitat throughout the Old Woman
Mountains (BLM 1980c:77). The final
decision on livestock grazing addressed this
allotment, and specifically the issue of effects
of cattle ondesertighorn sheemoting that:

The allotments south of40 will

be managed to maximiZbeighorn]

sheep populationg he conflicts are

less here, and the goal has the

greatest chance for achievement.

This means that the Lazy Daisy

[Allotment] lease will be converted

to ephemeral with no grazing

permitted in the bighorn sheep range

in the Old Woman Mountains
This reclassification (i.e., from ephemeral
perennial to ephemeral) wamplementedo
reduce cattle grazing impacts on the desert
tortoise. At that time no conflict with bighorn
sheep existed because of the decision to
exclude cattle grazing from the Old Woman
Mountains whena the bighorn sheep
occurred

In 1981, the grazing permit holder
and the BLM Needles Field Officibmitted
proposed amendment #21 to reclassify
(restore) the allotment to ephemeral
perennial, expand the allotment boundary to
include the Old Woman Mountains where
perennial forage exists, and change the
grazing season to yearlofgLM 1981:35
36). This amendment waapprovedn 1982
and resultedn overlapping of the allotment
with occupied bighorn sheep habi(&LM
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1982a:23.

In 1987, CDFG submitted proposed
amendment #17 to defer cattle grazing for a
period of 5 years to allow for the completion
of studies on the effects of cattle on desert
bighorn sheep, including competition for
forage and the transmission of viral diseases
from cattle to those native ungulat@&iM
1987aAppendix B10). BLM elected to
defer consideration of the amendmeruting
that ABy 1987, reanalyze bighorn sheep
population and range condition. If ... grazing
.. impacts bighorn sheep ..., elimination or
reduction of cattle range will be considered
(BLM 1988:Appendix B10). The Director of
the California Department of Fish and Game
responded:

The Departmentof Fish and
Game] di sagr ees wi t h
decision to defer this amendment.
Our position remains that adequate
studies of the type referenced on
pageB1 0O of the pl an
EA have been completed, and that
these studies indicate the desirability
of removing livestock iran effort to
lessen adverse impacts to bighorn
sheep caused by interaction with
cattle. To defer a decision on this
amendment is, in our opinion, not in
the best interest of wildlife, and
particularly not in the best interest of
bighorn sheep conservation and
management efforts (California
Department of Fish and Game
1987).

The Bur eau
underway in this area. When they are
completed, the proposal will be reevaluated
to determine if an amendment is warragted
(BLM 1988:Appendix B10).

Horsethief Springs Allotment

The area that includes the Horsethief
Springs Allotment has a long history of cattle
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grazing dating from approximately 1900,
where cattle occurred in the valleys
surrounding the Kingston Range during the
winter and spring seasons, and in the
mountains during the summerBLM
1980a:19)

The Horsethief Springs Allotment
was designated by BLM in 198@nd was
grazed yeatong by 202 cattle that were
allocated 2,424 AUMs of foragedesert
bighorn sheep were allocatedA®Ms . The
allotment was classified as ephemeral
perennial range and designation of the
allotment and livestock forage allocation was
based on use of the allotment from 1975 to
1980 range condition was rated as fair
(BLM 1980c:76).

In 2011, BLM prepared an EA for
public review and comment on the effects of
renewing the cattle grazing lease for 10 years
(BLM 2011). The allotment was divided into
several fenced pastures, each with livestock
water developments. Regarding bighorn
sheepthe Bureatstated in the EA

The Kingston Range supports a

population of desert bighorn sheep
(Ovis canadensis nelsgni and
portions of the [Horsethief Springs
Allotment] are suitable desert
bighorn habitat. The desert bighorn
is a BLM sensitive species. Bighorn
sheep typically occupy steep,
mountainous, open terrain, although
migration between mountain ranges
through valleys has been
documentedRleich et al. 1990 The
California Department of Fish and
Game (CDFG) manages this species
and periodically performs aerial and
telemetry surveys on the bighorn
sheep population in the Kingston
Range. Survey results indicatieat
bighorn sheep also inhabit the
neighboring Mesquite Mountains.
Due to frequent travel between these
two ranges, the bighorn sheep which
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may occupy portions of the
Allotment are individuals belonging
to the KingstoAMesquite bighorn
sheep population (Jaeger 1994).

Desert bighorn and cattle
primarily interact at water sources
(Wehausen and Hansen 1986),
where if such interaction were to
occur there is the potential for the
spread of diseases from cattle to
desert bighorn. Disease, including
bluetongue, epizootic hemrbagic
disease and influenza have been
implicated in bighorn sheep lamb
mortality. While cattle were once
thought to be the reservoir for
bluetongue, that theory has been
disproven and studies show that the
viruses are gnatorn (BarratBoyes
and MacLaughlin 1995). The extent
of any potential to spread disease
from cattle and how it impas the
desert bighorn population as a whole
iIs unknown, due to small sample
sizes in studies and the presence of
other factors impacting the sheep
populations.

Theresponse that cattle are not the reservoir
for bluetongue virus is contrary to the
information in the cited literature (Barrat
Boyes and MacLaughlin 1995:1323). Those
authors stated clearli, Cat t | e ar e
to be natural reservoir hosts of BTV, because
infection of cattle in BTVendemic areas is
common and i

CONCLUSIONS

The California Desert Conservation
Area Plan was prepared to comply with
Section 601 of FLPMA in orderfi .to.
provide for the immediate and future
protection and administration of the public
lands in the California desert within the
framework of a program of multiple use and
sustained yield, and the maintenance of
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environmental quality o

The final Plan(BLM 1980c) provided
for stabilizing and increasindesert bighorn
sheep populations and their habitaly
ensuring relief from known and potential
deleterious effects of cattlé. succeeded in
this regard because the subjewtter experts
within the Desert Planning Stdfadprepared
the proposed plan in coordination with
bighorn sheep biologists in the CDF&n
additional requiremedtthat the Bureau
prepare a CDCAvide habitat management
plan for desert bighorn she®mlso was
included but that plan was never completed.

Beginning in 1981, the BLM
solicited, acceptedanalyzedand approved
numerous amendments to t@DCA Plan
that expanded cattle grazibyg restoringhat
permitted activityto the levels existing in
several allotments prior to 1980, and
expanding the size of othersThese
amendments effectively eliminated several of
the actions contained in the CDCA Plan
(BLM 1980c), including(1) no allocation of
AUMs for livestock within desert bighorn
sheep habitat; (2) elimination of livestock
grazing within desert bighorn sheep ranges
south of Interstate 40; (3) initiation of a
stewardship program under the guidance of
the multiple use adsory council to focus on
management; (4) initiate a major research
program on impacts of livestock grazing on
desert bighorn sheep; and (5) mitigate the
effecs of these decisions on any livestock
operator that will suffer a major detriment to
their operation.

As written, thel980 CDCA Plan was
shortlived due to subsequent amendments
and likely was influenced by changes in the
federal administratiorduring 1981. Tiose
changs also resulted in the appointment of
new members to the California Desert
Advisory Counci} which fully supported all
of thesubsequenamendments and resulting
modifications The Bureau repeatedly
approved amendmentbat were(1) biased
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against desert bighorn shedR) biased in
favor of cattle grazing;and @) made
decisions based ortlassic reverséogic
argumentd knownalsoasqustification and
rationalization based on false prem&&sis
history has placal BLM planning in the
CDCAin a poor light abeingunreliable and
has cast thagency as not credible.

This chronology describes details
associated largely with the earliest
modifications to the CDCA Plan, but
managemenactionshaving adverse effects
ondesert bighorn sheep within t@alifornia
Desert Conservation Areaontinue A
follow-up papercurrently in preparatiowill
review what is known abouthe effects of
cattle on bighorn sheep andnclude
recommendations for future research on this
important question
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Appendix A. Summary of attle grazing allotmentsdesert bighorn sheqppulations forage
allocatiors,amendments proposed to thalifornia Desert Conservation Area Plan (BLM 1980a),
subsequent decisions, and appropriate sources of documentation.

Allotment
(Acres)

1980 CDCA Plan

Cattle

Bighorn Sheep

Number

AUMs Number

AUMs

Proposed
Amendmentsand
Subsequent
Decisions

Sources

Afton
Canyon
(41,825

Colton
Hills
(147,827

N/AY

156

AardahlA Cattl e

359 0

2,880 175

35

Grazi

1982 #9: Changec
from seasonal tc
yearlong use
allocatel 2,059
AUMs to cattle and
37 AUMSsto bighorn
sheep to support a
estimate 25
individuals.

1982 #10: Expande
allotmentto 64,000
acres andeastvard
to abut proposet
Granite  Mountain
Allotment allowed
cattle wheradequate
forage is available.

1985 #17: Delete(
the portion of the
allotment south o
Interstate Highway
40 totaling 8,379
acres. ..oly
inconclusive
evidence exists the
cattle in this
allotment carry
livestockrelated
diseases to bighori
sheep, but
elimination of
grazing would
ensure that this...
will not occuro

ng

and

BLM
19824-31i
4-33;

BLM
1983a:52
53

BLM
1985:312;
BLM
1987h:46
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Deep N/A 1,018
Springs

(44,062

Granite 395 4,003
Mountains

(276,000

Horsethief 202
Springs
(137,418

2,424

Lazy N/A 1,353
Daisy

(451,617

21

45

104
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1987 #17:
fiSeparating deser
bighorn . from

livestock would alsc
be beneficial for
research beinc
conducted by the
CDFG on theeffect
of grazing on
bighorn herds.

The proposec
amendment wa:
approved by BLM
on 15 January 1987

1981 #18: Changec
allotment condition
class from poor to
good and allocate:
1,250 AUMs for
cattle.

1982 #12: Expande
the allotment by
15,060 acres
allocatal an

additional 1,048
AUMs for cattle

and excluded 13,44
acres from occupie:
desert bighorn shee
habitat in the Bristol
Mountains.

No amendment:
affecting this
allotment were
proposed to the
original CDCA plan

1981 #21: Change
allotment from
seasonal to yeal
long use allocated
3,192 AUM for

Grazing and

BLM
1981:33;
BLM
1982a:20

BLM
1982h:4
321 4-37;
BLM
1983561
57

BLM 1980

BLM
198135
36;

BLM
19822:23
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Ord and 64 773
Newberry

Mountains

(25,503

Ord 131 1,572
Mountain

Extension

(41,000

AardahlA Cattl e

cattle allowedcattle
into bighorn sheey
habitat in Oold
Woman Mountains

required watel
exploration and
development  anc
monitoring of
bighorn sheer
population anc

range  conditions
fiBy 1987, reanalyz
bighorn sheey
population and
range condition. If..
grazing ... impacts
bighorn sheep ...,

elimination or
reduction of cattle
range  will  be
considered

1983 #11: Expande
the Ord Mountain
allotment to include

Southern Pacific
Railroad land
surrounding the

current allotment
and excluded the

Newberry
Mountains®

No amendment:
affecting this
allotment were

proposed to the
original CDCA Plan

Grazing and

BLM
1983b:4
241 4-27,
BLM
198422
24

BLM 1980

Bi ghorn

Sh



2023 DESERT BIGHORN COUNCIL TRANSACTIONS: VOLUME 57

Lazy 266 3,192 0 0 1987 #17: Propose BLM

Daisy that cattle grazing ir 1987a;

(451,617 the Old Woman BLM 1988
Mountains be Appendix
el i minat e B-10

years to study the
effects of cattle or

desert bighorr
sheep, especiall
viral diseases

harbored by cattle.
1988 #17: Deferrec
consideration of the
proposed
amendment unti
1987 when a full
reanalysis of the
bighorn populations
and range condition
will be completed.

[
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| 2 i
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Transactions of the North American Wildlife
and Natural Resources ConferenceAn
Underutilized Source of Information On

North American Wild Sheep

Vernon C. Bleich

Department of Natural Resources and Environmental Science, University of Nevagda Reno

Reno, NV 89557, USA

ABSTRACT Since 1936, the Wildlife Management Institute (WMI) has published papers
presented at its annual conference in a series best known as Transactions of the North American
Wildlife and Natural Resources Conferend®M| Transactiony Papers therein were, until
recently, difficult to obtain and represented an underutilized source of information on North
American wild sheepQvis dalli, Ovis canadens)sincluded in this bibliography are references to

145 papers pertaining to the conservatinanagement, or ecology of North American wild sheep

in the volumes currently available from the WMI. The bibliography will be updated as additional

volumes are published on the WMI website.

KEY WORDS bibliography, citations,Ovis canadensjsOvis dalli references, Wildlife

Management Institute

Desert Bighorn Council Transactions 57:457

The Wildlife Management Institute
(WMI) was founded in 1911 by sportsmen
and businessmen out of concern for declining
wildlife  populations. These dedicated
conservationists recognized the need for the
services of dedicated professionals to address
this prdolem, and established that small,
independent organization with a focus on
habitat conservation and wildlifeestoration
(Wildlife Management Institute 202h
Since 1936 WMI has memorialized the
papers presented at its annual conference in a
series of formal publications. The first issue
was titled, Proceedings of the North
American Wildlife Conference, Wildlife
Restoration and Conservatidinternational
Union for the Conservation of Nature 2025).
Thereafter, the publication was renamed

BleichA A Source

Transactions of the North American Wildlife
Conferencegand since 1960 the publication
has continued as th&ransactions of the
North American Wildlife and Natural
Resources Conference  (Wildlife
Management Institut€025b); collectively,
these titles are referred to as théMI
Transactionghroughout the text.

Since its founding, this lorgunning
series [SSN 00781355 has been published
on an annual basis, and includes a wealth of
information on North American wild sheep.
Readers will note quidk that the references
provided in this paper do not represent a
subject matter bibliography (Warburton
1969), an annotated bibliography
(McGlinchy et al. 1971, Krausman et al.
1984), or a topical literature revieBgwyer
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and Lindzey2002) that many investigators
have found to be useful. Nonetheless, the
majority of papers in th®WMI Transactions
listed in the bibliography include abstracts
that are easily retrieved if a title is of interest.
The primary objective of this review is to call
attention to this underutilized source of
historical publications specific to the
conservation of North American wild sheep,
and many of which addressed or foretold the
very challenges and issues with which
managers are confronted today. A secondary
purpose is to make managers and researchers
aware that much of the mad published in
WMI Transactionsrecently has become
readily available in electronic format.

METHODS

| searched all issues of th&/Mi
Transactions currently available on the
Wildlife Management Institute website
(https://wildlifemanagement.institute/confer
ence/transactiopsfor words, or variants
thereof, potentially associated with the
biology, conservation, or management of
North American wild sheep (Table 1).
Among these were sheep, desert, mountain,
bighorn, thinhorn,Ovis, stone, Dall, and
wild; Table 1). When one of these was
identified in an issue of theWMI
Transactionsl| reviewed the article in which
the term appeared to ascertain the context in
which it appeared. If it pertained directly to
some aspect of the biology, conservation, or
management of either bighorn she&pvié
canadensis or thinhorn sheepQuis dall)),
the full citation was recorded and included in
this bibliography. If it was in reference to the
biology, conservation, or management of
another taxon but mentioned either species of
North American wild sheep for comparative
purposes, the citation als@pears in this
bibliography. If not mentioned in either of
those contexts, the reference was not
included.

BleichA A Sour

RESULTS

The Wildlife Management Institute
website now(2023) includes downloadable
versions of the majority of theWMl
TransactiongTable 1). As of the present, 61
of the 88 (70%) volumes published to date are
available as searchable PDFs, and 52 of the
searchable volumes contained a tafal45
papers germane to research on or
managemenof North American wild sheep
(Appendix A). Of the volumes currently
available, 85% included papers on thinhorn
sheep or bighorn sheep in the context of
management, conservation, or ecology.
Those volumes not available at the time this
bibliography was prepared are being scanned
and will be added tehe WMI website (T.
Wasley, WMI, personal communication).

This bibliography will be updated
accordingly
DISCUSSION

Numerous important papers

published by early students of North
American wild sheep have appeared in the
WMI Transactions many of which |
previously had not been aware of but wish |
had been. Although this phenomenon may be
in part what Fisher (2021) described as
6generational amnes:i
reasonable explanation involves the
heretofore limited distribution or auability

of theWMI TransactionsSome recent papers
that failed to make reference to important
works published in that series include
Whiting et al. (2023), who reviewed the
status of translocations of wild sheep with an
emphasis on the challenges that continue to
haunt that conservaticstrategy. Many issues
concerning the conservation of North
American wild sheep resurrected by Whiting
et al. (2023) had been posited much earlier,
and were published in th&MI Transactions
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by Murie (1940) or Kennamer and Braun

(1990p who had addressed the use of
appropriate source stock for translocations
long before others did so (Ramey 1995,

Wehausen 1989, Wiedmann and Sargeant
2014, Brewer et al. 2014, Bleich et al. 2018,

Brewer and Bleib 2023).

Table 1. A total of 88 volumes of theWMI
Transactionsvas produced from 1936 to 2023, and 61
(69%) of those were available on the Wildlife
Management Institute (WMI) website. Listed below
are the volumes not yet available, those with negative
resultsfor wild sheep and the search terms used.

Year (Volume)  ReviewedBut With

Not Available No Information On Search
For Review NA Wild Sheep Terms
1936 (1) 1959 @4) bighorn
1937 (2) 1962 (27) big horn
1938 (3) 1965 (30) Dall
1939 (4) 1970 (35) Dal | @
1942 (7) 1995 (60) mountain
1943 (8) 2010 (75) Ovis
1944 (9) 2013 (78) Ovis
1948 (13) 2014 (79) sheep
1949 (14) 2018 (83) Stone
1950 (15) Stone
1951 (16) thinhorn
1952 (17) thin horn
1957 @2 wild
1967 (32)

1968 B3

1978 43

1987 (52)

1998 (8)

1999 64)

2001 ©6)

2006 (71)

2011 (76)

2012 (77)

2020 (85)

2021 (86)

2022 (87)

2023 (88)

In another exampleHunter et al.

(1946) shed light on trapping and

BleichA A Source

translocating bighorn sheep many years
before specific guidelines or
recommendations (Wilson et al. 1975,
Schmidt et al. 1978, Remington and Fuller
1989, Foster 2001, George et al. 2008,
Wyoming Game and Fish Department 2022)
became generally available

Other examples includan important
paper (Cowan 1947) that largely has been
missed by other investigatoasid addressed
interspecific competition between native
bighorn sheep and sympatric herbivorasd
Krausman and Leopold (198@mphasized
the value of small populations of wild sheep
just as, or shortly before other investigators
(Schwartz et al. 1986, Bleich et al. 1990,
1996)suggested the disjunct distributions of
wild sheep on the landscape functioned as
metapopulations. Further, pertinent
information on the impacts of feral equids
(Johnson and Petroelli 1968ppeared in the
WMI Transactionsprior to passage of the
Wild and FreeRoaming Wild Horses and
Burros Act of 1971,and shortly thereafter
Carothers et al. (1976) emphasized many of
the issues pertaining to the impacts of free
ranging horses and burros on native species,
a topic that continues to generate concern and
receive increasing attention (Bleich et al.
2021, Ruim 2021, Rubin et al. 2021, Bleich
2022).

Many other papers germane to the
ecology, management, and conservation of
North American wild sheep have appeared in
theWMI Transactionsand have been missed
by previous authors. Now that these volumes
are becoming available in a searchable
electronic format, future investigators will
have far greater access to these early and,
frankly, historical publications on native
mountain ungulated intend to update this
bibliography as addition&/MI Transactions
become available in a searchable format, and
present the results in futuf@ansactions
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Eastern Sierra Mountain Lion Population
Dynamics and Effects on Sierra Nevada
Bighorn Sheep: A Half Century History

John D. Wehausehand Jeffrey L. Davis

ISierra Nevada Bighorn Sheep Foundation, Bishop, CA 93538

2USDA APHIS Wildlife Services, California Region, Sacramento, CA 958Z5A

ABSTRACT The mountain lion population in California increased rapidly following the 11959

63 termination of more than half a century of efforts to eliminate that predator. Intensive field
efforts documented the beginning of a rapid surge in predation of Sierrad\ienggmbrn sheep
(SNBS) that began at the end of the 1970s. The local mountain lion population that overlapped the
range of these sheep peaked in the late 1980s, then experienced a major crash in the 1990s
following a similar crash of the local deer popidatduring the second half of the previous decade.
Efforts at the beginning of this century to protect SNBS from excessive lion predation greatly
delayed the recovery of the mountain lion population, which then increased rapidly when that
population contrbwas relaxed, and now is similar to its size in the late 1980s. The population
dynamics of SNBS clearly have been greatly affected by the dynamics of the local mountain lion
population. This paper traces that history, including the influence of managdewsibns on

those dynamics. This past history makes clear that the future of these sheep will be dependent on
timely removal of lions preying on them until an ecosystem change perhaps occurs that
significantly reduces what appears to be an unnaturaly miountain lion population.

KEY WORDS mountain lion,Puma concolar bighorn sheepQvis canadensjsCalifornia,
population dynamics, predation, predation management, Sierra Nevada bighorn sheep, endangered
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Over the past four decades, data have (Wehausen 1996), a separate subspe@es (
accumulated from Texas and New Mexico c.sierrae native only to the southern and
(Rominger 2018) to southern Alberta (Festa  central Sierra Nevada (Wehausen and Ramey
Bianchet et al. 2006, Pelletier et al. 2006) 2000, Wehausen et al. 2005). SNBS are most
documenting that mountain lionPyma closely related to desert bighorn she@p ¢.
concolol) predation on bighorn shee@yis nelsonj Ramey 1995), but once were thought
canadensis can cause declining population  to be part of the California subspecies further
trends. SNBS is one such population north (Cowan 1940).
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FestaBianchet et al. (2006)
characterized mountain lion predation on
bighorn sheep in southern Alberta as a
stochastic demographic force because of an
apparent temporal unpredictability. In
contrast, Gammons et al. (2021) found for
SNBS that predation levels were correlated
with the size of the regional mountain lion
population, thus predictable and readily
amenable to management. Given this
influence ofthe size of the mountain lion
population along the eastern base of the
Sierra Nevada, in and immediately adjacent
to SNBShabitat (Figure 1), hense trace the
dynamics of that lion population over the past

half century, and the interplay between those
dynamics and the population dynamics of
SNBS. Lion numbers near SNBS habitat
have been tracked closely this century as part
of the recovery program for SNBS since they
were listed as endangered (Davis et alL2)0
We extend our history prior to that recovery
program using various data sources,
including close monitoring of the lions using
Round Valley, which began late in 1991.
Round Valley is situaté between Highway
395 and the northern half of the Wheeler
Ridge herd polygon west of Bishop (Figure
1). We also trace the history of predation
management relative to SNBS.

[ Native population as of 1975

- Herd units occupied with
introduced bighorn starting in 1979

- Naturally colonized herd units
D Herd units not occupied

National park

Figure 1. Distribution of Sierra Nevada bighorn sheep herd units in 2022 and their histories
relative to sources of occupation (nativejimeoduced, naturally colonized, and unoccupied), and
the year of initiation for réntroduced herds. The four Recovery tdralso are identified.
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EARLY MOUNTAIN LION HISTORY

Bounties for mountain lions were
initiated in California in 1906 (Dellinger and
Torres 2020), giving the public the
opportunity to be paid for lions killed. That
timing may have reflected an earlier
decimation of wolves in California. The
absence of wolvesn much of California
would have provided mountain lions the
opportunity to greatly expand the habitat they
used (Ruth et al. 2019), leading to major
population increases. Bounties on mountain
lions were likely a response to an evident
increase in livestk and deer losses to lion
predation, to which state professional lion
hunters also were added. A retrospective
population analysis (Dellinger and Torres
2020) estimated that more than half a century
of those efforts to eliminate mountain lions in
California successfully  reduced the
California lion population to about one
thousand.

In the eastern Sierra there was a
famous lion hunter named Charlie Tant who
lived in Benton at the base of the northern
White Mountains. He took advantage of
those bounties and probably played a key role
in reducing the local lion population to a low
level. We cannot know how low that level
was, but there is a small amount of
information indicating that at least
periodically some lions were present. Given
about a thousand lions still remaining in
California in 1963, with many in the western
Sierra Nevada,idns would be expected to
have periodically migrated to the eastern
Sierra.

Bounties were terminated in
California in 1963 (Dellinger and Torres
2020), as were state lion hunters in 1959
(Sitton 1972). Sport hunting was terminated
in 1972 for 15 years by legislative action,
then permanently in 1991 by a voter initiative
(Dellingerand Torres 2020). Together, those
changes released a significantly depressed

mountain lion population into a prey base of
high deer numbers, allowing the lion
population to expand geographically and in
size.

THE PAST HALF CENTURY

The first author put in intensive field
work on the three surviving herds of SNBS in
the winters of 19756 and 197&7 when
these bighorn sheep were concentrated on
low elevation winter ranges along the
escarpment base in the southern Owens
Valley, where they overlap winter
concentrations of deer. In those first two
winters he found no evidence of mountain
lion predation. In the next two winters of
similarly  intensive field work, he
encountered three lion kills, one in each of
the three surviving bighornheep herds
(Figure 1). Lion kills of SNBS on those
winter ranges then accelerated rapidly
(Wehausen 1996). By 1983 lion predation
was clearly competing for sheep needed by
the SNBS restoration program that began in
1979 (Bleich et al. 2021). Those changes
apparently reflected a rapidly increasing
mountain lion population in the Eastern
Sierra, consistent with a rapidly increasing
statewide trend in lion numbers at that time
(Dellinger and Torres 2020).

The mountain lion population grew to
peak numbers in the eastern Sierra in the
second half of the 1980s. In that half decade
the local mule deerQdocoileus hemionjis
population experienced a steep decline that
was documented to be 84% in Round Valley
(Pierce et al. 2012). Six consecutive years of
winter drought that began in 1987 likely
contributed to that population crash, but the
decline began three years before #ffects
of that drought might have influenced that
mule deer population (Moeith et al. 2014).
What also coincided with that high mountain
lion population was the widespread decline
of SNBS (Figure 2).Then, throughout the
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decade of the 1990s the eastern Sierra age. Only two females survived to adulthood,
mountain lion population declined steadily  but both died very young at 2.5 and 3.4 years
and steeply, documented in Round Valley to of age. Low availability of prey likely caused
be a 90% decline in six years (Pierce et al. this overall very low survivorship (Logan
2012). Underlying that decline in Round 2019). It is unlikely that any female offspring
Valley was very low reproductive success in  successfully reproduced.

which most young were dead before dispersal

(00]
o

Langley  Baxter  Sawmill Wheeler

o)}
o
|

Adult and Yearling Ewes
N B
o o
| |

1980 1990 2000 2010 2020
Year

Figure 2. Dynamics of the reproductive base of the four largest populations of Sierra Nevada
bighorn sheep, 1978023, two of which are native populations (Mount Baxter and Sawmill
Canyon herds), and two of which (Wheeler Ridge and Mount Langley herds) werediaettp
respectively, in 1979 and 1980. Data since 2000 largely were generated by the CDFW Sierra
Nevada Bighorn Sheep Recovery Program, available in these annual reports: Stephenson et al.
2011, 2022; Few et al. 2012, 2013; Runcie et al. 2014, 2015; Geeah016, 2017, 2018, 2019,

2020, 2021. The horizontal line at 40 ewes is the minimum population size established for
translocation removals. Data are minimum population sizes from surveys that typically find most
of the population.
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The mountain lion population
reached its low point in 1992000 (Pierce et
al. 2012, Dauvis et al. 2012), coincident with
when SNBS received endangered status
(USFWS 2007). The end of that lion
population decline correlated with when
SNBS populations begancreasing (Figure
2). Lion removals to protect SNBS as an
endangered species in the first decade of this
century slowed, and even temporarily
reversed, the increasing trend of the mountain
lion population (Davis et al. 2012). That
limitation of predationlosses allowed the
SNBS population to grow to its largest size in
at least half a century (Figure 2). It took,
however, only a few years lapse in lion
removals to allow the eastern Sierra
mountain lion population to make large
gains. Since 2017 that lionopulation has
resembled what it was in the late 1980s. For
local lion subpopulations in three defined
zones that overlap SNBS herds, the total lion
population grew from 13 in 2000 (Davis et al.
2012) to 55 in 2022 (Stephenson et al. 2022).
For Round Valley which overlaps the
Wheeler Ridge bighorn sheep herd (Figure
1), the reproductive base of the mountain
lions that use that valley in the cool season
has grown from 1 female in 2000 (Davis et al.
2012) to 11 in recent years.

Local mule deer in the Owens Valley
region have seen a steep decline in annual
survivorship since 2014 correlated with
increasing mortalities from mountain lion
predation (McKeever et al. 2023). The
associated mule deer population decline,
however, has nditeen as steep as it was in the
second half of the 1980s, perhaps because
this decline began at about half the deer
density of 1985 (Morith et al. 2014).

While numerous lions have been
translocated in recent yedwsprotect SNBS,
those removals have been readily replaced
and have not adequately protected SNBS
until very recently. Unlike the 1990s, the
eastern Sierra mountain lion population has

shown no indication of declining
reproductive success at its current high
population level and a declining deer
population.

Mountain lions in the eastern Sierra
can be thought of as a subsidized predator. In
the Mono Basin adjacent to the northern
recovery unit (Figure 1), a population of feral
horses Equus ferus caballyshas increased

In size in recent years, as has their use as prey

by mountain lions. In the Owens Valley, the
lion prey base includes tule ellCérvus
elaphus nannodégsvhich, like the horses, are
not native. Additionally, there is the absence
of wolves Canis lupu¥. Mountain lions in
North America evolved under natural
persecution from wolves, black beatsrgus
americanuy and grizzly beardJrsus arctos
horribilis); all are behaviorally dominant to
lions and sometimes consume their Kills
(Elbroch et al. 2020). Wolves are also direct
competitors with mountain lions for the same
prey, and they Kill lions, especially kittens
(Elbroch et al. 2020). Elbroch et al. (2020
concluded: AHI st or i
limited pumas across North America and
dictated puma scarcity in systems lacking
sufficient refugia to mitigate the effects of
competitiono, a rel
(2018) corroborated with historical anetalo
information. As an ambush predator that can
negotiate steep, rocky terrain, mountain lions
are an effective predator of bighorn sheep, in
contrast to wolves and bears (Rominger
2018).

Between feral horses, tule elk, ahé
absence of wolves, the eastern Sierra
ecosystem appears to be significantly altered
in waysthat greatlybenefit mountain lions.
The finding by Gammons et al. (2021) that
the level of predation losses of SNBS was
correlated with the size of the local mountain
lion population highlights the fundamental
conservation issue between these two native
species thatis driven by a seemingly
unnaturally high population of lions.

Wehausen and Davi_ocal Lion History and Sierra Nevada Bighorn Sheep

c al

at i

y

on



2023 DESERT BIGHORN COUNCIL TRANSACTIONS: VOLUME 57

PREDATION MANAGEMENT

There are now multiple examples
from the eastern Sierra documenting that
SNBS populations can thrive when mountain
lion predation is adequately reduced, whether
by a natural decline in lion numbers or by
human removal of lions to protect SNBS. In
contrastto extreme winters as a population
depressing factor for SNBS, there is a
management option available to mitigate
losses to lion predation, thus its emphasis in
the Recovery Plan for these sheep (USFWS
2007). Above we have summarized the huge
dynamics inhe lion population over the past
half centuryd dynamics that have greatly
influenced the dynamics of SNBS
populations. In 1984, the Sierra Nevada
Bighorn Sheep Interagency Advisory Group
produced the first recovery and conservation
plan for these sheepb5lyears before they
were listed as endangered. That plan set a
goal of creating two additional large
populations of SNBS that could serve as
sources of translocation stock to restore these
sheep to vacant historic habitat or augment
small populations (Bleh et al. 1991). It took
29 years to reach that goal (Figure 2), largely
due to mountain lion predation that was
mostly unmitigated in the final two decades
of last century prior to endangered listing.
Inadequate regulatory mechanisms relative to
the managment of mountain lion predation
in California was a primary reason why
SNBS received federal endangered status
(USFWS 2007). That management limitation
also was the primary reason why the federal
government was petitioned to list these sheep
as endangeredto allow federal law to
supersede state law derived from the 1990
voter initiative that made mountain lions in
California a specially protected mammal.
That initiative itself had superseded prior
authority of the California Department of

Fish and Wildlife (CDFW) to remove lions to
protect bighorn sheep or other species.

The Recovery Plan for SNBS
(USFWS 2007) called for the needed
mitigation of mountain lion predation on
those sheep. That plan also specifically called
for giving consideration to the viability of the
local mountain lion population (USFWS
2007). Over the Btory of the recovery
program since 2000, there has been no
indication that the viability of the local
mountain  lion population has been
compromised (Gammons et al. 2021).

CDFW has been the lead agency of
the recovery program for SNBS since the
California State Legislature created and
funded that program in 1999. Beginning
about 2013, the Sacramento CDFW office
began shifting the focus of the SNBS
recovery program from thosendangered
sheep to mountain lions in multiple ways.
First, decisiormaking authority relative to
removal of mountain lions to protect SNBS
was shifted from the local CDFW office to
the Sacramento headquarters, requiring
requests for permission to remov®ns
documented to be killing SNBS. Second,
culling of lions killing SNBS was shifted to
translocating lions. Third, a predator
management plan called for in the Recovery
Plan for SNBS (USFWS 2007) was not
approved by the Sacramento CDFW office,
and thuscould not be implemented. Those
management policy changes took place with
no consultation with the 26 governmental and
nongovernmental stakeholder organizations
listed in the Recovery Plan (USFWS 2007)
that all signed off on the final draft of that
plan, inderstanding that some mountain lions
would have to be culled to protect SNBS. The
time lags inserted into the predation
management system by these policy changes
had major negative effects on the dynamics
of SNBS due to excessive predation losses
(Figurel). It has taken outside pressure from
the first author (e.g. Wehausen 2024) to shift
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focus away from a predator that still
numbered about a thousand in California
after more than half a century of intense
culling by humans (Dellinger and Torres
2020), and return the focus to the viability of
SNBS as a unique, endangered animal with
very limited distribution. Mountain lions
preying on SNBS are now removed in a
timely manner based on local decisions, and
the predator management plan has been
revised and approved. Now, however, it will
take numerous vyears for key SNBS
populations to recover dm the effects of
recent years of excessive lion predation to
again reach the goal set in the 1984 Plan. The
future dynamics of SNBS populations
affected by lion predation will be a critical
test of how well the current CDFW predation
management approachworking.

The Recovery Plan for SNBS
(USFWS 2007) set its recovery goal for
bighorn sheep numbers at a minimum of 305
ewes in a specific distribution across the four
recovery units (Figure 1). Once that goal is
reached, downlisting to threatened status is
possible,and a handsff approach will be
initiated for one sheep generation (7 years).
Recovery units will have to maintain sheep
numbers during that time period for delisting
to be considered (USFWS 2007). The change
in approach to lion removal that began
around2 013 effectivel-y

to be a part of the management toolbox for

SNBS for the foreseeable futire T o pr oj e
a different future is to allow wishful thinking

to override a considerable body of past
evidence.
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Status of Bighorn Sheep in Arizonéd 2022

Rana A.Murphy

Arizona Game and Fish Department, Phoenix, AZ 85086, USA
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POPULATIONS

Esti mates of
sheep Qvis canadensis mexicarsnd O. c.
nelson) populations have remained
relatively stable statewide. Ram:100 ewes
and lamb:100 ewe ratios averaged 62:100:22
in 2022 with 1,979 bighorns observed.
Arizona currently has an estimated
population of 5,0006,500 desert bighorn
sheep based on survey data.

The desert bighorn sheep population
in the Kofa Mountains (Units 45A, 45B, and
45C) in southwestern Arizona remains strong
and once again surpassed the recovery
threshold met in 2019. The 2021 aerial
survey resulted in a population estimate of
963 bighornsheep, exceeding the preash
estimate of 800 in 2000. The Black
Mountains (Units 15A, 15B, 15C, and 15D)
of northwestern Arizona experienced a
disease outbreak which resulted in a 53%
decrease in the number of bighorn sheep
observed on a survey in 20116d62017. Even
though Unit 15D is somewhat isolated from
the rest of the Black Mountains by Highway
68, the disease crossed the highway and
impacted that portion of the population.
Aerial surveys in 2022 showed signs of
recovery in Unit 15C, but a slight cee in
Unit 15BW and 15D.

Rocky Mountain bighorn sheef@(c.
canadensiscontinue to prosper in Arizona.
This population is estimated at 1,200
animals. Ram:100 ewes:lamb ratios averaged
60:100:30 in 2022 with 601 observed.

Arizona surveys about one third of the Rocky
Mountain and desert bighorn populations

Ar i z o armunlyy, atleosgbh sdme lareag tofospeatific

concern or recent translocations are surveyed
annually. No aerial surveys were conducted
in 2020 due to human safety concerns
as®ciated with Covidl9.

RESEARCH

Di sease Monitor.i and C

ng

A total of 173 samples were collected
from bighorn sheep in 2021 through capture,
hunter submission during cheuk roadkill
inspection, or other encounters and tested for
disease agents. In 2022, 115 were submitted.
Results showed the presenceévbfcoplasma
ovipneumonia€M. ovi) in Units 12BE, 15C,
15D, 16A, 16B, 39W, 40A, 40B, 43B, 44B,
and 46B. All of these are units with known or
suspected endemic populations. The positive
sample in unit 39W was collected from a
domestic goat.

Region 6 staff obtai:
through an MRDG/ EA to cc
captur e etyfeoarrt sp eorvieord awibt
Wil derness on the Tonto
moni tor for disease and
response to fires. Speci
retricting helicopter | ai
i n -yaealr period. In 2021,
deployed in or near the
Ar eas; 10 coll ars were d
the Tonto National Fores
northern 24A. Monist @fi ng
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t hese coll ared
Department staff to
rout es, t hereby

surveys.

In February of 2022, 26 bighorn
sheep (9 rams, 17 ewes) were captured across
5 mountain ranges in Unit 16A. All were
collared to aid in survey efforts, and sampled
to establish a disease profile for Unit 16A.
Four mortalities occurred in the first 6
monthsfollowing deployment; the 4 collars
were redeployed in November, 2022. The
data collected by these collars revealed fong
range movements by bighorns from this herd
into other units (Unit 44A) as suspected;
eleven of the 26 bighorn sheep tested were
positve for M. ovi Knowledge of their
increased distribution led to the addition of
10 hours of aerial survey time for a total of 28
hours to sufficiently monitor this
population.Five desert bighorn (3 rams, 2
ewes) were captured and collared in Unit 43B
in Nov 2022 to moitor catchment selection
and seasonal corridor movements in the
Yuma Proving Grounds. This information
will prioritize water hauling activities during
the limited windows of accessibility into the
restricted airspace, as well as guide decisions
about pernti allocations for the accessible
hunt areas.

Galiuro FireScape Project

In 2016, the Safford District of the
United States Forest Service (USFS) began
implementing the Galiuro FireScape, an 8
year plan to treat 137,000 acres of USFS land
in the Galiuro Mountains (Units 31/32) with
prescribed fire. The lonterm goal of the
Galiuro Firescape is the return of the
historical natural fire regime. The treatment
area was divided into 8 burn units, one unit
treated each year. As of February 2022, over
70,000 acres have been treated.

In conjunction with this project, the
Department augmented populations of desert

bi g h obighos sheep vie aread Iwibhw sudable
m aeahditions in tAravaiparandaRedfigldacanyoasu r v ey
pr odinc2016 ¢ = 3d)p2x rams andl 8 enes were e

fitted with GPStransmitting collars to
evaluate the postlease success of
populations and response to the prescribed
burns. The collars deployed in 2016 reached
the end of their life expectancy before
prescribed burns wemmmpleted in currently
utilized habitat, so the Department collared
an additional 9 rams and 1 ewe in November
2019. The data from the ewe collared in 2019
showed longer periods of use in an area
treated with prescribed fire in February of
2022.

As part of an augmentation in 2021,
another 8 collars were deployed (3 rams, 5
ewes). Five of those collars remained active
through summer 2022; one of the collared
rams moved farther north than any known
collared ram from 2015 to 2022.

Maintaining active collars on this
landscape has allowed for the accumulation
of GPS data identifying the home range and
habitat use by bighorns in occupied habitat
before and after prescribed burn efforts.
Unused desert bighorn sheep habitat and a
potental corridor between the 2 existing
desert bighorn sheep populations have been
identified, asthe gap between the Aravaipa
and Redfield bighorn sheep populations has
closed from 30 km to 11 km

The existing collars will continue to
gather postreatment home range data and
habitat use, thereby allowing for the
comparison of preand posttreatment habitat
use by bighorn sheep in the Galiuro
ecosystem. Current and anticipated data
collected from the collared animals is helping
direct the implementation of the Galiuro
Firescape. As the burn units between and
adjacent to the 2 populations continue to be
treated, it is possible that connections
between theherds and an expansion into
restored habitat may occur, negating the need
for future translocations into the Galiuro
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Mountains. In addition, this study could be
developed into a model to predict other areas
where prescribed fire may be used to improve
habitat quality for bighorn sheep.

HABITAT

The Department works with private
organizations (primarily the Arizona Desert
Bighorn Sheep Society (ADBSS) and the
Wild Sheep Foundation (WSF)) and federal
agencies to achieve habitat improvements for
bighorn sheep. In 2021, Development Branch
and the ADESS teamed up to repair 2
catchments in bighorn sheep habitat in Unit
28. The same collaboration produced repairs
to another bighorn sheep rainwater catchment
in Unit 32 in 2022.

Several large fires burned within
bighorn sheep habitat in the easntral part
of Arizona in 2021. The Telegraph and
Mescal Fires burned an estimated 180,757
acres combined in Unit 24A in June of 2021
impacting large swaths of bighorn habitat in
the Mesal Mountains. The Backbone Fire
burned 41,924 acres in the Mazatzal
Mountains, including bighorn habitat within
and outside of the Mazatzal Wilderness Area
(Units  22/24A). Special surveys and
collaring efforts are being conducted to
monitor the effects ahese large wildfires on
bighorn populations in these units.

Water hauling due to extended
periods of drought has become regular
practice in many parts of the state, with
Region 4 (SW AZ) bearing the brunt of the
activity due to the high number of catchments
on the landscape. In 2021, Regional staff,
Volunteers, andDevelopment Branch staff
delivered a staggering 710,226 gallons of
water to catchments, many of which solely
benefit bighorn sheep. About 110,000 were
delivered by helicopter to catchments
inaccessible to water trucks. Drought levels
improved slightly in2022, resulting in a
reduction in demand for hauling and

helicopter delivery however, 268,560 gallons
were delivered to Region 4 catchments, again
mostly benefiting bighorn sheep alone, due to
the location of the catchments and lack of
deer or other wildlife in those areas. The
Department is actively working tmnprove
collection and storage capacity at many of
these waters so the demand for hauling water
is continually reduced.

HARVEST

Bighorn sheep permits remain the
most soughafter hunting permits in
Arizona. In 2022, 25,115 individuals applied
for the 140 desert and Rocky Mountain
bighorn sheep permits available for draw.

During the 2022 season, 143 hunters
participated (including 3 auction tag
holders), harvesting 135 rams in 726 days of
hunting. Hunt success was 96%. The age of
harvested rams ranged from 3 to 10G=(
7.7), and horns greestored from 116 4/8 to
191 6/8 ¥ = 163 5/8 B&C).

In 2021, 125 permits were issued to
those drawn from the pool of 25,098
applicants. Four of those drawn did not hunt,
and only one of 3 Special Big Game Tag
holders (as described below) hunted during
the 2021 season, the other 2 choosing to hunt
during otler parts of the 368ay period
allotted to them. Of the 122 hunters in the
field, 93.4% were successful, with a
combined total of 708 hunter days in the
field. Average age of harvested rams in 2021
was 7.8 years; B&C greestores ranged
from 127 to 184 B with an average of 163
6/8.

Continuing a long history, the
Arizona Game and Fish Commission
awarded the Special Big Game Tags for
bighorn sheep (2 tags per year) to ADBSS in
2022, with a third tag to the Arizona Big
Game Super Raffle (AZBGSR). Each year,
ADBSS has traditionally parémed with the
WSF to auction 1 tag and auctions the second
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at their fundraising banquet; the third is
raffled through AZBGSR. In 2022, a total of
$560,000 was raised via these Special
License Tag Sales. 100% of the proceeds of
all 3 tags come back to the Arizona Game and
Fish Department to fund the conservatiod an
management of bighorn sheep in Arizona.
Since its inception (1982020), the Arizona
Bighorn Sheep Special Tags have brought in
more than $13.8 million USD to support
bighorn sheep management in Arizona.

TRANSLOCATIONS
Picacho Mountains

In 2019, irregular monsoon patterns
resulted in the dispersal of the source herd
scheduled for a follovup translocation into
the Picacho Mountains (Unit 37AN), where
30 desert bighorns had been placed in 2018.
No bighorns were moved into that unit in
2019 as a result. Due to human safety
concerns associated with Covid, no
translocations occurred in 2020 either.

When the translocation needs were
reassessed in 2021, it was decided that only
10 more bighorns were needed in the
Picachos instead of the 20 from the
Silverbells (Unit 37AS) and 20 from Canyon
Lake (Unit 24AB), as originally slated for the
captures postpeed in 2020. The source was
changed to the Canyon Lake herd in Units
24A/B, and 10 bighorns (9 ewes, 1 yearling
ram) were translocated into the Picacho
Mountains in Oct 2021. Seven GPS collars
were deployed during this translocation, and
revealed more extsive use of the mountain
range than the 2018 transplants.

Galiuro Mountains
The 2021 augmentation planned for

the Picachos from the Silverbells was
redirected to augment the Galiuros herd in

Unit 32. Eight GPS collars were deployed as
a result of this translocation on 8 of the 3 rams
and 15 ewes released into Redfield Canyon.
Both of these translocations were funded by
KUIU Conservation Direct, who also brought
volunteer staff to assist withé projects, and
solicited donations with the assistance of the
ADBSS to purchase the collars.

Harcuvar Mountains

A project to expand the desert
bighorn herd in the Harcuvar Mountains in
Unit 44A into unoccupied portions of their
range was initiated in 2021. A total of 23
bighorns (20 ewes, 3 rams) were captured
and translocated from the Plomosa
Mountains in Unit 44Band translocated to
the Harcuvar Mountains in November of
2021. Twentytwo collars were deployed
during this event. A followup translocation
of an additional 30 bighorns (3 rams, 27
ewes) from the Trigo Mountains (Unit 43B)
to the Harcuvar Mountains wasrtducted in
2022. An additional 25 collars were deployed
during this event.

Rocky Mountain Bighorn Sheep (RMBS)

Efforts to relocate RMBS from the
Morenci Mine area in Units 27S and 28N
continued in 20223 with dropnet and
darting operations resulting in the capture of
45 bighorn sheep. Thirty (5 rams, 25 ewes)
were translocated to East Clear Creek (Units
4A-5A) to complete reestablishment of a
herd there in Oct 2021; 7 rams and 8 ewes
were released in the Upper Blue River area
between Dec 2021 and March 2023.

An additional 30 RMBS were
captured in and around the Morenci Mine in
October of 2022 and transferred to the Utah
Division of Wildlife to reestablish a
population on Antelope Island, Utafthis
brings the total of bighorn sheep captured and
translocated in Arizona to 2,748.
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SANTA CATALINA MOUNTAINS
PROJECT

Department personnel flew helicopter
surveys in the Catalina Mountains over 2
days in September 2022 for 8.2 hourkis
effort was conducted in conjunction with
ground crews at 12 stations spotting bighorns
from the ground and relaying their location to
the helicopter to classify. A total of 27
bighorn sheep were observed, including 13
rams (0 Class I, 3 Class Il, 8a8s 111, 1 Class
IV), 6 ewes, 5 lambs, 1 yearling ram, and 3
unclassified (the 3 unclassified were sheep
spotted by ground observers but missed by
the helicopter, including 2 ewes and one
ram). There are no functioning collars in the
herd, making a markecapture population
estimate impossible to calculate.

This unit was scheduled to be
surveyed in 2021 then moved to ayéar
rotation, but a large wildfire burned through
the Pusch Ridge Bighorn Management Area
in June 2020, and severe drought conditions
persisted into 2021. While bighorn surveys
were not condcted in 2020 due to Cowitd
related flight restrictions, it was deemed
necessary to survey the unit at least biennially
to monitor the effects of the wildfire on the
small population. The 2021 survey was
conducted in September, with 6.6 hours of
flight time across 2 days, resulting in a total
of 35 bighorns observed, and a sharp drop in
ewe:rams. The number of rams observed
(n=19) was consistent with the 2019 survey
(n=17), but the ewes observed dropped from
20 to 9. On a positive note, a total of 5
yearings were observed on this flight, and 27
of the 35 bighorns observed were unmarked.

The concern with the ewe:ram ratios
observed in 2021 drove the decision to
augment the survey with ground observations

rather than following the traditional survey
protocol. This herd seems to have acclimated
to the urbarwildland interface. Rams are
frequently observed and photographed by the
public. Two ewes were observed exiting an
urban area during the survey, and ctamys
about rams breaking windows on houses is
becoming a common occurrence. It is likely
some bighorns are taking advantage of
available resources in neighborhoods, and
thus not available for detection on survey.
Discussions with the Coronado National
For est 6s Catalina
collaring additional bighorns on the mountain
have begun. We hope to collar 10 bighorns
prior to the next survey to inform us on
detectability during survey, as it appears
vegetation conditions have changed.
Abundant ainfall during the monsoon season
of 2021 and 2022 have likely led to a much
denser vegetation community, providing
more hiding cover for bighorn sheep.

BIGHORN SHEEP AND DOMESTIC
SHEEP AND GOAT INTERACTIONS

The Department regularly responds to
reports of domestic sheep or goats in areas
that create the potential for interactions with
bighorn sheep. In 2021, a domestic sheep was
located in bighorn habitat in Unit 15C. The
animal died during handling and was
discovered to have multiple apparent
infections. Testing revealed infection with
Leukotoxin A positive B. trehalosi. A
domestic goat was also located in unit 39 and
tested positive foM. ovi. No interactions or
potential threats were documented in FY22
necessitating special testing outside of
routine monitoring conducted annually on
harvested rams, roadkills, captured bighorns,
or other mortalities of unknown causes.

Ranger
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Status of Bighorn Sheep in Coloradd 2023

Genevieve Fullet, Brad Weinmeistet, and Alyssa Kirchet

1Colorado Parks and Wildlife, Grand Junction, CO 81%08A

2Colorado Parks and Wildlife, Durango, CO 81308A

3Colorado Parks and Wildlife, Montrose CO 8140BA
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POPULATION STATUS

Col oradoos
been increasing over the last 2 years. The
estimated poshunt population of Rocky
Mountain bighorn sheepOyis canadensis
canadensis the predominant bighorn
subspecies in Colorado, was 7,475 in 2022.

bi ghorn

a posthunt population estimate of 185 in
2022.

Ssheep herds
HARVEST STATUS

have

Conservative hunter harvest occurs in
al | of Col oradods
The Black Ridge herd (S6) currently has 4

This was more sheep than has been recorded ram licenses, with license allocation at 2% of

in the last decade. Over the last couple of
year s,
canadensis nelsonipopulations have been
largely stable. The 2022 pestunt population
estimate for all desert bighorn herds was 500,
with little change over the last 10 years
(Figure 1). This follows an increase in
population size that began in 2005.

the population and a-Bear average hunter

Col or ado 06Quis D e suecess ratebaf §00%. rThey8af averge

growth rings measured from the harvested
rams in S56 was 7.3, which has been stable
in recent years. Five ram licenses were
allocated in the Uncompahgre herdg®) at
3% of the population, with a-@ear average
hunter success rate of 93%. The averages

Col or ado 6Borndheepeccdr inl3i gharvested in $2 have 6.6 growth rings

different populations: the Black Ridge herd
(Game Management Unit [GMU]-56) in
Mesa County near Grand Junction, the
Uncompahgre/Dominguez herd (GMU6GR)

on the northeast corner of the Uncompahgre
Plateau northeast of Montrose, anbde
Dolores River herd (GMUs-83 and $64)
along the Dolores River from Dove Creek to
Bedrock (Figure 2). The Black Ridge herd
has declined to about 150 bighorns. The
Uncompahgre herd is stable to increasing at
165. The Dolores River population
(comprisirg the Upper and Middle Dolores
herds) has also been stable to increasing with

measured on a-Pear average. The Dolores
River population license allocation is 6 ram
licenses per year, which is 3.2% of the
population estimate. Licenses in the Dolores
River population are allocated sepalat®
GMUs S63 (2 licenses) and -&4 (3
licenses). The-§ear harvest success rate was
94% with the 3year average growth rings
measured from harvested rams being 5.8.

COLLABORATIVE PROJECTS AND
MANAGEMENT

DNCA Recreation Study

desert
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A study was initiated in the
Dominguez Escalante National Conservation
Area DNCA with the goal of determining the
impacts of outdoor recreation and associated
disturbance on desert bighorn sheep. This is
a collaborative effort with New Mexico State
Universty graduate student Ashley Evans,
Colorado Parks and Wildlife, and the Bureau
of Land Management. Field work began in
December 2020 with 30 ewes captured and
fitted with ear tags and GPS collars. In 2021,
18 additional ewes were captured to expand
the sarple. Additionally, 80 camera traps
have been installed throughout the study area
to quantify trail use by recreational users and
wildlife. Moreover, stress hormones are
being measured using fecal glucocorticoid
metabolites from fresh fecal pellets collette
from marked individuals. In combination,

these three methods will allow individual
sheep behavior to be monitored in response
to outdoor recreation. This project will be
wrapping up in 2024.

Disease Management

Mycoplasma ovipneumoniae,
Pasteurella multocidaand sinus tumors have
been detected in desert bighorn sheep in
Colorado. €66 and $62 have higher
prevalence of these diseases, and there are
concerns these pathogens may be affecting
lamb recruitment. Greater concern of these
di seases i n
bighorn sheep herds have led to increased
monitoring efforts, and proposals to study
respiratory pathogen strain types in all of the
bighorn herds across the state.

¥ d/buotaira d 0 6 s

Colorado Statewide Desert Bighorn
600 Sheep Population Estimates 16
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Figure 1. Desert bighorn sheep population estimates and ram license numbers in Colorado, USA,
1985 2022
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Status of Desert Bigho
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Mi ke Cox
Nevada Department of W Ildlife, Reno, NV 89511
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POPULATIONS contributing factors elevating mortality rates
are the multiyear drought (Figure 3) and
There are 63 desert bighorn herds competition at and destruction of critical
currently in Nevada. Subdivided by origin, riparian areas or water sources from

there are 20 remnant, 29 reintroduced, and 14 excessive numbers of feral horses and burros
pioneered herds. Estimates for each herd are (Figures 4 and 5). On the positive side t
generated from deterministic spreadsheet winter and pring of 20222023 brought great
models that reconstruct population dynamics rains, snapping the muljiear drought.

based on known production and recruitment Fifty percent of the 63 desert bighorn
every other year, known ages of harvested  herds currently are battling active infections
rams, estimated adult survival, and egress or of the bacteriunMycoplasma ovipneumoniae

ingress. (M. ovi). Several bighorn herds were
evaluated to identify metapopulations that

POPULATION MANAGEMENT AND were somewhat isolated, had reasonable data

ENVIRONMENTAL IMPACTS on initial exposure, and access to capture and

test animals over time. In November 2021, a
The 2022 statewide lamb ratio of 23  decision to begin a Test and Remove project
lambs:100 ewes from aerial and ground was implemented in the metapopulation
surveys was near the record low lamb ratios involving the Nevada Test and Training
from 2021 and 2020 (recorded since 1990), Range (NTTR) Stonewall and Bare

and still well below recruitment rates mountains. We started by capturing and
necessary to maintain a stable population testing 27 ewes and rams with 1 ram and 1
(Figure 1). Corhined with abovenormal ewe testing positive fdvl. ovi, and both were

adult mortality in some herds during 2022, euthanized. In Fall 2022 another 36 bighorn
we experienced the largest annual decline in  were tested with only 1 ewe testing positive.
Nevadads desert bi gh oRlansaptoganduet tddittonal cagtures ie

1965. Nevadads des erthe Stonegdil Moumainrateant Jeime 202%im v e
seen an alarming 31% decline from its peak an effort to find the few chronic shedders

in 2019 at 10,30 to the 2023 statewide suspected of remadmy. The project will

estimate of 7,100 adults (Figure 2). The likely expand into adjacent herds known to
majority of this decline is attributable to have connectivity with NTTR, including the
continued high lamb mortality and elevated  Specter Range and the Nevada National

adult mortality from respiratory disease Security Site bighorn herds.

events in several desert bighorn herds. Other Based on historical accounts,
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archeological evidence, paleontological from 2021 andhefirst time since 2014the
evidence, and geospatial analyses of areas of total was below 300 tags. Hunter success
adequate bighorn habitat features and (83%) was the lowest in 20 years. Quality of

resources, it is estimated that the statewide  rams was less than most yeavgh only 7
bighorn population in 1860 exceeded 30,000 rams scoring above 170 B&®ipts, and the
animals(Cox et. al. 2001). It was first average score 0150 1/8wasthe lowest
acknowledged in the 2001 Nevada Bighorn  since 2007. Statewidtheaveragenumber
Sheep Management Plan that the entire state of days hunted was 6.0, only slightly above

of Nevad#® the heart of the Great Badin long-term average of 5.3 days. Yet, the
was a single but diverse metapopulation of  average age of harvested rams was strong at
desert bighorn sheep (Ramey 199399; 6.8yearsandwasthe second highest average
Wehausen and Ramey 2000). The plan also agerecordedver the last 30 years. Recent
recognized the decades of successful drought years likely played a role in reducing
trandocationsof Rocky Mountain and horn growth. Demand for desert bighorn ram
California bighorn sheep thaeganin the hunting continues to rise each year. There
late 1960salbeitwithout the full were 12,248 resident and 13,655 nonresident
appreciatiorof bighorn sheep ecology ram tag applicants in 2022 compared to 7,087
geneticsand the challenges of managing 3 and 6,533 applicants, respectiveiy 2012
subspecies the absence @feographic A new onehorn ram hunt was
boundaries (Figure 6). instituted for the first time in early 202®&ith
Themost recentlesert bighorn 12 tagsavailable. Thisvas a novel idea
translocation occurred in early 2016. The intendedo take advantage of rams with
lack of distance from domestic sheep and of broken hornghat huntersiormallyd o n 6 t
barriers to longdistance bighorn forays, have the desire to harvest but they are
widespreadlistribution of domestic sheep typically 87 12 yearsof-age The season
operationon public landand private land wasduringJanuary and February 2023 after
farm flocks, and continued detectgwof all standard ram huntsad ended Four
domestic sheethat have strayefilom hunters were successftihe average age of
permitted areas have stymied translocations those animals we&.8years
over the last decade. There are still many The need for ewe hunts has

unoccupiedareas of historicddighorn habitat ~ drastically declined due to mortalitieaused
in Nevada. There are some opportunities and by respiratory disease havirgduedherd

efforts to mediate these risks currently in sizesto levek well below habitat carrying

play, but additional landse planning and capacity. Only 41 ewes were harvested from

negotiations mustccurand be completed 2 herds (Mt Jefferson and Muddy

before viable and successful translocation Mountains) with just over 50% hunter

sitesagainare available. success. Herds that previously Isaghported
ewe hunts aléxperiencedlieoffs. Though

HARVEST ewe removal reduces herd density, it does

little, if anything, to reduce threats of
A total of 285 desert bighorn ram tags pathogen spillovers from neighboring

in 2022 were issued to residents and domestic sheep sources or expanding bighorn
nonresidents (90:10 split) through a restricted herds witloutewe hunts.
tag draw process that includes 5 fispecialtyo

tags (2 auctiomagsand 3 raffle tags) and 9 PATHOGEN EXPOSURE AND HERD
archeryonly tags. This was a decline of 11% PERFORMANCE
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Hampson. 2001. Nevada Division of

Polymicrobial upper respiratory Wil dlifeds bighorn she
disease events and ebffs continue to plan. Nevada Department of
i mpact Nevadads desert bWildlifeoReno, Nevada,dJSA.
Figure 7 displays the variol. ovi. strains Ramey, R. R. Il. 1993. Evolutionaggnetics
detected since 201icluding several herds and systematics Morth American
exposed to more than 1 strain. Still, several mountain sheep: implications for
herds have known exposurestoriesbut conservation. PD. dissertation.
have notyetbeenstraintyped. With the Cornell University Ithaca, 8w York,
broad and connected distribution of bighorn USA.
populations, the ability to isolate or stop Ramey, R. R. 111999 New perspectives on
pathogen transmission among bighorn herds the evolutionary origins, historic
is extremely difficult. For exampleFigure 8 phylogeography, and population
focuses on a desert bighorn metapopulation structure of North American
in the northwest portion of their distribution mountain sheep. Transactions of the
andillustratesthe spatial and temporal North AmericanWild Sheep
movement of the AFairvi eCooferendr9idé.n t hr ough
bighorn to bighorn exposure and the Wehausen, J. Dand R. R. Ramey II. 2000.
demographic impacts to each heethted Cranial morphometric and
primarily to mortalities resulting from evolutionary relationships in the
respiratory disease. northern range dDvis canadensis

Journal of Mammalogy 81:14%61.
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Nevada Desert Bighorn Aerial Survey

6,000

5,000

4,000

3,000

2,000

Total Survey Numbers

Rams or Lamb per 100 Ewes

1,000

Y © P O & N D S g
S ,190“ B N N I T M PN LR LN\

E=ASample Size = —@—Rams:100 Ewes =—@=—Lambs:100 Ewes

FigurReslul ts of helicopter compositidadoxzarvey
including sample size, and ram ratios and | am

Statewide Bighorn Sheep Subspecies Population Estimates

13,000
12,000 J%
11,000

/1,700

10,000
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

0
s"g’ s‘*’% s‘f‘& s""“ s‘311 s"‘p sg%% s"‘b '@%9 s“‘ﬁ s‘fj’ '@# 196& 19* 196‘ 19‘9 ‘1,""""5 19*6 1““’9 191"

O Desert California H Rocky Mountain

Population Estimate

Fi gurNevada bighorn sheep populi2t0ticd8n esti mates



2023 DESERT BIGHORN COUNCIL TRANSACTIONS: VOLUME 57

April 6, 2021

Legend

Intensity:
[ ] none

| D0 ABnormaty Dry
[ D1 Moderate Drought
I 02 severe Drougnt
B o: exveme orougnt
- D4 Exceptional Drought

The Drought Monstor focuses on broad-scele
condtons. Local condtbons may vary For more
nformaton on e Drought Mondor, go b

htp s//droughtmonitor unl eduw/About 8 5px

Author:
Curts Rigant
National Drought Mitigation Center

USDA (%%,
- o

droughtmonitor.unl.edu

September 7, 2021

September 6, 2022

e

5
/"e"\\, -

1

A<t
,-\\1»_7_

FigurSer

summer
desert
causi

ng

3 es
202
bi g
en

of

2
ho
toi

showing
rn distr
re plant

western

u. S.

the ext
buti on
communi

USDA/ NOAA drought
reme and except.i
Nevaidm Na@gv aedka)

i n
ty desiccation an

or



2023 DESERT BIGHORN COUNCIL TRANSACTIONS: VOLUME 57

Figure 4. Photos of common occurrences of spring complexes and foraging areas used by desert
bighorn sheep decimated by feral horses and burros.

# of Comparable Native Big Game Equivalents and Horses/Burros in Nevada
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Legend 7
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State Status Repord Texas 20222023

Froylan Hernandez
Texas Parks and Wildlife Department, Alpine, TX 79830, USA
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POPULATION
The annual aerial desert bighorn

From 2002 to 2008, the desert bighorn surveys were suspended in August 2020 after
population in Texas was rising, and seemingly only 35 hrs of flight time due to a fatal
leveled off after 2008 where it remained for helicopter crash. Afterwards, only a selected
several years (Figure 1). In late Fall of 2019, few mountain ranges were assessed through
however, the firsever desert bighorn disease ground counts. During the 2022 survey, 785
die-off associated with Mycoplasma  bighans were observed with a lamb ratio
ovipneumoniae (M. ovi), was detected. (lambs per 100 ewes) of 27:100. In 2023, the
Shortly after, in Spring 2020 anothkt. ovi count resulted in 568 bighorns observed with
die-off was detected in a distinct population. a lamb ratio of 26:100.

Statewide Bighorn Sheep Survey Summary
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Figure 1. Statewide desert bighorn sheep survey results for Texas, 2002
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HARVEST WATER DEVELOPMENT AND
HABITAT IMPROVEMENTS

There were 22 permits issued for the
reporting period (2022023; Table 1). Five new water catchment guzzlers

During the 20212022 hunting season, were constructed in strategic locations and
15 permits were issued, which included 2 will benefit desert bighorn sheep and other
public, 1 auction, and 12 private landowner wildlife. These water guzzlers were built on
permits. Of those 15 hunting permits, one hunt public land or on private property within
was unsuccessful (failed to harvest after expansive mountain ranges. These 5 guzzlers
multiple attempts), resulting in a 93% sues added a potential 25,000 total gallons of water
rate for this season. The new Texas stateacross the landscape. In addition to the new
record was harvested in March 2022 with a net guzzlers, repairs were performed on existing
Boone & Crockett score of 187 2/8. water guzzlers that were within bighorn

Due to ongoing disease issues, permits ranges. Further, and in collaboration with the
were being allocated on a casgcase basis Mule Deer Foundation, several atiohal
during the 20222023 hunting season. Only 7 guzzlers on the fringes of bighorn habitat were
permits had been issued at the time of reworked.
reporting, of which 4 were issued to private Even though supplemental water
landowners and 3 issued to the state (2ipub  benefits native wildlife, some wildlife
1 auction). The final success rate for the 2022 biologists question whether there might be
2023 hunting season had not been determinedunintended consequences, such as benefiting
at the time this report was prepared becauseundesirable species, including aoudad
the season had not ended and there still was 1(Ammotragus lervig also known as Barbary
outstanding permit, as well as the potential for sheep. It has been hypothesized that these
additional permitsiot yet issued due to case artificial watering sources could potentially
by-case allocations. The average age and scorecongregate animals and thereby serve as
for rams harvested through TPWD disease transmission points. Additionally,
hosted/guided/outfitted hunts were 10 years current discussions have pointed out that
and 171 B&C points, respectively. these water sources could also influence rates

of predation.

Table 1.Desert bighorn sheep permits issued and animals harvested in Texd2@2R1

Permit Year Private Public  Auction Total Permits PermitsUsed Success
2021-2022 12 2 1 15 14 93%
2022-2023" 4 2 1 7 7 100%
TOTAL 16 4 2 22 21 91%
lore permit had not been used attime of report, but all issued permti to this point had been successful
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Table 2. Results of PCR and ELISA testing fddycoplasma ovipneumoniaieom aoudad
collected in Texas, August 2022.

Mm Range % PCR Positive % ELISA Positive
Qutiman 0 (0/22) 64 (14/22)
Eagles'S. Carrizo 11 (2/18) 42 (8/19)
Chinati 15 (4/26) 44 (11.23)
BBRSP 0 (0/23) 14 (3/22)
RESTORATION collect samples from 120 aoudad from an

equal proportion of rams and ewes, logistical

In December 2019, a total of 74 limitations resulted in a total of 98 aoudad (28
bighorn sheep (44 M, 30 F) were captured on M, 70 F) dispatched and sampled.
Elephant Mountain Wildlife Management The focus of these sampling efforts
Area (WMA) and translocated to Black Gap was to determine thid. oviprevalence within
WMA. Of those 74, 52 (28 M, 24 F) were those aoudad populations through PCR and
fitted with telemetry collars to facilitate pest ELISA testing of nasal swabs and serum. The
release momoring and to further ongoing highest percentage of PCR positives occurred
population investigations at Black Gap WMA. in the Chinati Mtns (15%), and the highest
Though 2019 translocation efforts initial ELISA positives were found in the Quitman
results were very encouraging, there were at Mtns (64%) (Table 2)These sampling efforts
least 21 collared mortalities attributed to were conducted in collaboration with Texas
infectious pneumonia that appeared to be aTech UniversityNatural Resource
result d Pasteurellatype pathogens. No Management Department (TTNRM).
capture/transplants for restoration purposes TTU-NRM is also interested in aoudad
occurred during the 2022023 reporting  pathogen surveillance, and their research will

period. help TPWD gain a greater understandofg
M. ovi transmission dynamics within aoudad
DISEASE MONITORING herds.

TPWD has been actively monitoring RESEARCH
aoudad populations for potential disease
threats to desert bighorns throughout the West Three MS research projects were
Texas mountains for several years. In late initiated in 2023, but no results are yet
August 2022, a goal was to dispatch 20 available. These efforts are described below
aoudad from 4 mountain ranges with good and are being conducted at Big Bend Ranch
qguality bighorn habitat. These ranges State Park and Black Gap WMA, Elephant
included the Quitman Mtns, Eaglgarrizo Mountain WMA, and in the Chinati and
Mtns, Chinati Mtns, and Bofecillo Mtns of Big  Quitman mountainggspectively
Bend Ranch State Park. While the goal was to
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Space Use And Disease Risk Of Desert goal of the study is to identify seasonal space
Bighorn Sheep In TheTrans-PecosRegion, use by both species and temporal patterns
Texas potentially influencing competition.
During a recent study in the Trans

Pecos, researchers analyzed niche overlap,Space Use Of Sympatric Aoudad And Mule
temporal resource partitioning, and dietary Deer In The Trans-Pecos
overlap amongst desert bighorn, aoudad and
mule deer. Their findings supported the Aoudad ecology, spaagse, daily
hypothesis that desert bighorn and aoudad activity cycles, and social dynamics is largely
have sigificant niche overlap in optimal unknown and poorly understood, particularly
habitat. Niche variation among desert bighorn where the species coexist and potentially
populations in the TranBecos is lacking, interact with the native mule deer in the Trans
however, as well as how individual space use Pecos region of Texas. With improved
within each population may shape disease quartitative techniques in movement ecology,
transmission hotspots. The aim of this study aoudad spaease can be readily assessed
is to investigate the connection between space using the Brownian Bridges Movement Model
use and disease dynamics to predict pathways(BBMM) using collar data. No literature has
of M. ovitransmissionThe study will address  yet quantified aoudad utilization distributions
two main objectives: 1) model spatial and using the BBMM or examined the influenak
temporal desert bighorn @mxcurrence on the aerial gunning relative to changes in
landscape to predict potential disease movement behavior. The focus of this study
transmission hotspots, and 2) assess nicheis to compare preand postaerial gunning
variation among TranBecos desert bighorn movement to understand spatial and temporal
populations. aoudad responses and behavior to aggressive

aerial gunning in an effort to develop
Seasonality Of Competition Potential appropriate big game recovery strategies in
Between Desert Bighorn And Mule Deer the TransPecos.
On Elephant Mountain Wildlife
Management Area EMERGING THREATS AND

CHALLENGES

Elephant Mountain Wildlife

Management Area serves as a source In addition to disease issues, Texas
population for ongoing desert bighorn continues to face the increasing challenges
restoration efforts. Consequently, the primary posed by aoudad. Aoudad hunting has
management objective is production of become a substantial financial incentive for
surplus animals for use as stock for many landowners, making it difficult to
translocation objectives. Howevé&gMWMA lethally remove aoudad that occupy desert
also provides public hunting opportunities, bighorn raige. Additionally, M. ovihas been
particularly for mule deer. Thus, maintaining detected in all aoudad populations in 13
a healthy mule deer population is also a key distinct mountain ranges. This alone threatens
management goal on EMWMA. The area is the success of future restoration efforts.
unique because of apparent spatial overlap
between the two species, presuigdbading FUTURE RESTORATION PLANS
to competition for resources. Moreover,
seasonal shifts in space use by each species Aoudad are found i n m
may exacerbate or curtail competition. The mountains including the  mountains
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considered prime bighorn habitat, and aoudad additional healthy desert bighorn population is
and have beenlentified as carriers d¥l. ovi. available to continue future restoration efforts
Because aoudad are found in all mountains in Texas.

surrounding Elephant Mountain, which

currently is considered to be the only healthy CLOSING

source of translocation stock for desert

bighorn restoration efforts, it is imperative to Undoubtedly, disease events have
protect that herd, and thereby the fetwf impacted desert bighorn populations in Texas.
desert bighorns in Texas. However, TPWD is committed to expanding

The Franklin  Mountains were the disease monitoring and surveillance
identified as not only prime bighorn habit but program and continuing additional activities
are also devoid of aoudad, making them a and projects that will further restoration
prime candidate for desert bighorn restoration efforts. Fortunately, the Texas Parks and
area. The Franklin Mountains are essentially Wildlife Department has cemented excellent
nestled within the city of El Paso, thereby relationships with hunters and outdoor
limiting the potential for aoudad migrating enthusiasts, dedicated landowners, committed
into the area as well as reducing the risk of individuals, loyal volunteers, and great
disease transmission. This, in essence, makesconservation organizations, all of which share
the Franklins a sanctuary for desert bighorns. a passn for wildlife. TPWD will continue to
The goal for the Franklin Mountains is to work collaboratively with all interested parties
create another healthy and produetifree to ensure that the restoration, management,
ranging source of broodstock, like that at research, and hunting of desert bighorn sheep
Elephant Mountain, to help ensure an keep moving forward in Texas.
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HARVEST foot high fence and i s &
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