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EXECUTIVE SUMMARY

Peninsularbighorn sheep Qvis canadensis nelsprinhabit the desert slopes of the Peninsular Ranges of southern
California and extend into the mountains of Baja California in Mexico. The population within the Peninsular Ranges w
listed as threatened in 1971 under the California Endangered Specids A874, the population was estimated at 1,171
(Weaver 1975) but by 1996 the rangéde population estimate had declined to only 277 achithornsheep (USFWS
2000). Peninsular bighorn she@BSjvere listed by the U.S. Fish and Wildlife Ser(it®FW)as a federally endangered
population segment in 1998 (63 FR 13134). Reasons for this listing were: 1) habitat fragmentation, degradation, ai
habitat losscausedby urban and commercial development; 2) disease; 3) predation coinciding with low population
numbers; 4) human disturbance; 5) insufficient lamb recruitmenity@sive and toxinonnative plants; and 7) prolonged
drought (USFWS 2000).

Sustainable management and conservatio®BfSinges on reliable and consistent population estimates. Unfortunately,
the current population status of PBS is unknohe last rangavide population survey, conducted in 2016, estimated a
stable population of 884 Peninsular bighorn she®wmpulationsurveys were not conducted in 2018 or 208 to lack

of helicopter availability and/or funding limitations. Therefore, it is unknown whether the ravide population has
remained stable, increased, or decreds&nce the 2016 surveyScientifically based population surveys are costly and
without a dedicated funding source it will not be possible to determine if recovery goals are being met.

Maintaining a representative sample of 25% to 30% raditared bighorn sheep in each recovery region is important for
generating reliable markesight population estimates and accurately tracking trends in distribution and movement
patterns, adult surviership, causespecific mortality, and overall health status. Unfortunately, due tegoimg funding
shortages, only 3% of the estimated rangeide ewe (female) population was radiollared at the beginning of the
current reporting period(June 1, 202@ May 31, 2021and 18% at the end of the reporting period (based on 2016
generalized ewe population survey estimate of 552). Therefore, all descriptive statistics presented for the curren
reporting period may nofully represent the greatelPBSpopulation. Consistent funding for every recovery region is
needed before information on population status and dynamics can be accurately assessed.

Forthe current reporting period14% of all active radigollared bighorn sheep diedith predation accounting for 7%,
nonpredation 4%, urban relate@% and unknown causes 19%/ost bighorn deaths due to mountain lion predation
occurred in the southern portion of the Peninsular Ran@#snate change took a toll on bighorn sheep with over half the
deaths categorized as nonpredation due to lack of water during the summer madrdlgacollared deathsttributed to

the urban environment were all due to velgaollisions on Interstate 8 during the larmdaring seasonAlso, there were

a record 3 reports of noncollared bighorn sheep death§he leading cause obn-collaredbighorndeaths wasdue to
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the urban environment witlthe majority of the deaths due to vehicle collisions on Interstate 8 followed by Highway 74,
and3 deathdue to drowning in the Coachella Canal.

Average survival of radicollared ewes was 92% in tharBJacintdMountainsg 95% in the Nrth Santa Rosa Mountains
and 89% in the éhtral Santa Rosa MountainSurvival rates for the remainder of the recovery regions could not be
calculated due to small sample size of radadlared ewes.

Respiratory disease in lambs has been a persistent problem in all recovery regions of the Peninsular Ranges. Evide
suggests that once pneumonia is introduced within a population, healthy periods are of short duration and persistentl
low recruitment raes below 30% may pose a significant obstacle in population recovery (Cassirer et allr2Q02],
recruitmentindices were well below80% in the Tierra Blanca ewe group (1084), JacintdMountains(11%)North Santa

Rosa Mountaing16%), Mrth San Ysi Mountains(17%), and the Wild suéwe groups in theCentral Santa Rosa
Mountains(22%). In contrast, lamb recruitment was above 30% in the Urbamwebgroup in theCentral Santa Rosa
Mountainsand the InKo-Pah ewe group (52% general, longerm trends in survival and recruitment in the Peninsular
Ranges has demonstrated th&mb survival indices below 65% portends recruitment indices below. 3@%such,
recruitment in 2021 is predicted to be poor since lamb survival indices in 2021 were dielosil 65% Unfortunately,

2020 recruitment and 2021 survival indices for Coyote Canyon anatith San Ysidro Mountaim®uld not be obtained

due to the low number of radigollared ewes in these=coveryregions during the reporting period.

Snce 2009, California Department of Fish and Wildlife has deployed Global Positioning System (GleSljaradan
female bighorn sheep to understand ewe group structure and seasonal movements within the Peninsular Ranges. Tf
far, 19 ewe groupand/or subewe groupshave beernidentified within the Peninsular Rangddovement between ewe
groups is common except betweeacovery regions 1 andahdbetween8 and 9. During the current reporting peridd,

ewes withGP&ollars were documented moving fromaavery region 1 into recovery region 2 on several occasions. And
in 2018, data from &P<Scollared ewedocumentedthe roundtrip route between recovery regions 8 and @ccurrence
datademonstrates that PBS have shifted their habitat use to both higher and lower elevations outideafised 2009
critical habitatdesignationmost notably inrecovery rgions 4, 8 and 9Based on documented structural changes to
vegetation mainly at lower elevations but also at the higher elevations over the past 39 (f¢anston et al. 2021)
concurrent with changes in habitat use by PBS since lisgiB§WS critical habitat designation shoulddsanalyzed and
adjusted toensure that corridors and habitat currently occupied and unoccupied will be available in a changing climate
Research is needed to understand how climate chanf)igences the healthsurvival distribution, and abundance of PBS
throughout the Peninsular Ranges in order to guide management decisions for recovery efforts.

Presently, there is substantial genetic variation and gene flow among bighorn sheep populations within the Peninsul
Ranges and across the U.S./Mexico Border indicating functional connectivity (Buchalski et al. 2015). However, connecti
between the U.Sand Mexico is threateneldy the bollard fence that was built across 3 miles of PBS habitat within the
Jacumba Wilderness 2020 The barriefencehas cutoff a third of the movement corridors between the U.S. and Mexico
and if completedt will eliminate the ability for PBS to reach vital resources between the two courdridsliminate gene

flow. Interstate 8and Highway 74 armajorthreats to connectivity and overpass structur@® necessary if connectivity

is to be maintainedAdditional factors that may hinder recovery efforts rangiele are disease, climate change, the loss

of natural water sources and the lack of regular maintenance for artificial water sources, reduction and fragmentation o
bighorn sheep habitat, habitat ndification due to iwasive nonnative plants, bighorn sheep use of urban areas, and
humanrelated disturbance of essential sheep habitat especidllying lambrearing seasomround the urban centers
recreational areas, andear the US/Mexico bordet
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BACKGROUND

Peninsular bighorn sheep Q@vis canadensis nelspni
inhabiting the Peninsular Range$ southern California
are a federally listed endangered speci@&he California
Department of Fish and WildlifdCDFW)carries out
population monitoringfollowing guidelinesset forth in

the Recovery Plaandunder LIBFW%ndangered Species
Permit TE1630}1. Thisreport summarizePBSradio-
collar monitoring, disease surveillance, and cause
specific mortality investigations undertaken by CDFW
from 1 June 2P0to 31 May 2@1.

The Peninsular Mountain Ranges contain 9 designated
bighorn sheep recovery regions occupying portions of
southern Riverside, westerimperial, and eastern San
Diego Counties (Map 1The 9 recovery regions are: 1)
San Jacinto Mountains (SJM), 2) Northern Santa Rosa
Mountains (NSRM), 3) Central Santa Rosa Mountains
(CSRM), 4) Southern Santa Rosa Mountains (SSRM), 5)
Coyote Canyon (CoC), 6) Northern San Ysidro Mountains
(NSYM), 7) Southe San Ysidro Mountains (SSYM), 8)
Vallecito Mountains (VM), and 9) CagiCanyon (CC).

All recovery regions combined contain approximately
3400a ljdzr NB 1 Af2YSUSNB 2The dS2
USFWS Recovery Plan defingsemtial habitatisd (i K 2 & S
areas that provide bighorn sheep with the various
physical and biological resources (e.g., space, food,

water, cover) potentially needed for: 1) individual/population growth and movement, and 2) normal behavior with
protection from disturbancé(USFWS 2000, p. 154).

RECOVERY PROGRAM OVERVIEW

Monitoring Activities

Activities conducted during this reporting period were tied to recovery elemeittsthe Recovery PlanSection Il of the

RecoveryPt |y |

RRNBaasSa
STT2NLa&A£Dd az2yAl2NRAYy 3

iKS ySSR
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and 11.D.2.1.4 (Monitr survivorship and causspecific mortality) of théRecoveryPlan.

CDFW monitored all Very High Frequency (VHF) and Global Positioning System (GE&aradioighornsheep range

wide using a combination of satellite, remet®wnload, and field monitoring. Monitoring efforts focused on the
following: 1) radiecollared sheep status (alive/dead), 2) mortality investigations, 3) observations of sheep group
composition, helih, lamb recruitment and survival, and 4) spatial and temporal movements.

CDFW Personnel

Mr. Randy Botta, Senior Environmental Scientist (Specialist) CDFW South Coast Region, is the Endangered Species F
(TE163017) Principal Officer angbrovidesall notifications and reports to USFW§8s. Janene Colby, Emwmmental
Scientist with the South Coast Regiaos the bighorn sheep biologigor recovery regions 9. Ms. Erin Schaeffer,
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Environmental Scientist with the Inland Deserts Region is the bighorn sheep biologist for recovery r&gitds Colby
and Ms. Schaeffer are responsible for oversight of ramigke monitoring activities.

RADIOGCOLLAR STATUS

TheRecoveryPlan recommends maintaining active raetiollars on approximately 280% of the PBS population within
each recovery region. Maintaining a representative sample of radliared PBS is important for generating reliable mark
resight population estimates anaccurately tracking trends in distribution and movement patterns, adult survivorship,
causespecific mortality, and overall health status. The cost associated with-cadlars and capture operations are
extremely high and it has become iresingly difficult for CDFW to procure funds on a consistent basis. Without
consistent funding to maintain active radoollars on minimally 25% of PBS within each recovery region each year, it will
be impossible to accurately estimate population abundazee viability. With limited funding, CDFW has focused efforts
on radiocollaring ewes since they are the reproductive base of the population.

At the beginning of the reporting period (1 June@f) the 9 recovery regions contain&d (74F, 3M) active radieollared
bighorn sheep (Table 1Qver the reporting period60 radio-collarswere added 18 radio-collarseither dropped offor
became nonfunctionglcensored)and 19 were lost due to mortalitie#t the end of thereporting period (31 May 203,
there were 100 (97F, 3M) active radi@ollared bighorn sheep. Rangéde, approximately 3% of the estimated ewe
population was radiecollared at the beginning of the reporting period compared&8o at the end of the reporting period
(based on 2016 generalized ewe population survey estimate of 552). Currently, the percentage-ocbladén ewesn
recovery regions 4 throughfalls far below the recommended minimum of 25% (TabldéJheven distribution of radio
collars aooss recovery regions is due to funding often being tied to specific areas only. On average, approximately 19%
radio-collars are lost each year due deaths (3%) and collar failurer drop-off (6%); therefore, regular capturemd
collaringevents arenecessary to maintain a representative sample of marked animalditional radiecollars will be
deployed in November 2021 in all recovery regions.

Tablel. Distribution and number of active radicollared female (F) and male (M) bighorn sheep within the 9 recovery regitunsng the 1-yearreporting period
beginningon 06/01/2020 and ending on05/31/2021. Collar additions resulted from alaring activities in fall 2020. Collar lossegere due tomortalities, pre-
programmed collar drops andadio-collars that became nonfunctionglCensored)¢ KS S& G A YI G SR LIS ND &oflardd B/EF Colfredy & thd endoa Q N
May 2@1is based on the generalized ewplus female yearlings@bundance estimate of 552 obtained from the 2016 helicopter survey.

Category SIM| SIM|NSRMCSRMNCSRNSSRN SSRM| CoC|CoCNSYM NSYM|SSYM SSYM[ VM | VM | CC | CC | total | total
F

FIM|F]FIM]F| M| F|IM|F|M]|F| M
Active Collar$/1/2020 | 5 | 1 [ 12| 7 | 0o | 9 | © 1lol5| 0| 4] o0 |16|0]|15|2|78]3

Additions +3 +8 | +12 +10 +22 +60
Mortalities -1 -1 -2 -1 -1 -1 -7 -5 -19
Censored -3 -9 -4 -2 -18

Active Collar$/31/21 9 1 10 | 17 0 4 0 1 0 4 0 3 0 19 0 30 2 97 3

% F Collared 28% 36% | 26% 7% 2% 14% 10% 19% 18% 18%

CAPTURE AND RABIOLLARING

During this reporting period, CDFW managed capture activities while Leading Edge Aviation carried out helicopter captut
under contract with CDFWCaptures were conductddom 26 Octoberthrough 2 November20200on State Federaland

Tribal nds throughout the Peninsular Ranges within eastern San Diego, wesf@rial,and western Riverside counties.
Recovery regions where captures occurred included the SIM, NSERIMVM, and CC. Helicopter capture was funded
through CDFW South Coast Regidabitat Conservation Progran€DFW Big Game Fund Accqufdderal Wildlife
RestorationAct Grant 098061, Coachella Valley Conservation Commissioth USFWS Tribal Wildlife Gréamiding

VHFand Iridium satelliteGP&collars ¢ollectively referred to as radioollarg were fitted to adult ewes in the targeted
recovery regions to 1) maintain collars on approximately32% of the ewe population for markesight population
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estimation, 2) define temporal and spatial movement patterns, 3) define ewe group structure and distribution, 4)
determine causes of mortality, and 5) health screening.

All bighorn sheep were captured by helicopter 1gein andprocessed at base camp by CDFW staff or field processed by
Leading Edge Aviationrdeessingincluded collecting blood and nasal swabs for health screening, assessing body
condition, estimating age, placing raetollars and earags, and photographing each sheep. COfdobgists andVildlife
HealthLab support personnel managed a base camp near each capture zone for radio communications, coordinatir
capture activities, assigning radiollars, and processing and storing biological samples.

During the7 days of capture60 ewes were fited with radio-collarsfor the first time(Table 1)and 7 radiecollared ewes
were recaptured and fitted with new radicollars Of the 67 ewes captured54 were deployed with satellit€&sPS collars
and 13 with VHF collars. All radicollared ewes were fied with unique combinations of colored radmllars andcor ear
tags to facilitate individual identification.

The average age of captured ewes WBa=ars,and all were in fair to good condition. No injuries to sheep occurred during
the capture.Qllared bighorn sheepvere closely monitored on foot andia theinternet, where applicable, for 45 days
post-capture. All bighorn sheep survived excémtl ewein recovery region 3 which was killed by a mountain lion 2 days
post-capture.

POPULATION ABUNDANCE

From 1996 to 2010, the rangeide PBS population steadily increased from an estimated 277 to 955 (Table 2). While
surveys are typically conducted biennially, they were not conducted in 2012, 2014, 2018 or 2020. The lasidange
population surveys wereonducted in 2016 and estimated a stable raiwgde PBS population of 884. The 2016 survey
marked the first time since PBS were listed as an endangered species that 25 ewes or more were counted in each recov
region.As such, 2016 marked year 1 of 6 aamgive years in meeting criterion 1 in section 11.B.2 for downlisting PBS from
endangered to threatened status (USFWS 2000). Unfortunately, because surveys were not conducted in 201@uar 2020
to lack of statewide helicopter services and/or funding limitations, it is unknown if 25 ewes were maintained within each
recovery region for the past 4 years. Currently, it is unknown whether the ratide population has remained stable,
increasedpr decreased since the last survey; therefore, without reguégrytation estimates it is not possible to

assess if recovery goals are being met

CAUSESPECIFIC MORTALITY

CDFW attempts to investigate all PBS mortalities in a timely manner to accurately assess cause of death and health stz
at time of death. When possible, a necropsy is performed, and tissue samples are collected for disease testing. The amo
of subcutareous and visceral fat, bone marrow color and texture, and condition of horns and teeth are used as indicator
of health status at time of death. In 2006, CDFW developed a detailed protocol for mortality investigations and criteria fc
categorizing cause afeath. Cause of death can be grouped into 5 general categories:

1. Predation- primary cause of death is due to a predator (typically mountain lion and occasionally coyote). There
are 3 levels of confidence within this category based on findings from the mortality investigation: 1) Predation
(direct evidence of predation) 2) Prdtla predation (preponderance of indirect evidence of predation) 3) Possible
predation (some indirect evidence of predation).

2. Nonpredation- cause of death does not meet predation criteria and is attributed to other causes, such-as age
related diseases, pneumonia, injury, fall, dystocia, etcetémedation is ruled out but the cause of death cannot
be discerned, it is categorized as nonpredattamknown.

3. Unknown - cause of death cannot be determined due to scavenging of the carcass or advanced stage c
decomposition. Predation versus nonpredation cannot be ruled out or in.
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4. Capturerelated - any death that occurs while Bighornsheep is being captured or that occurs within the first
month after capture.

5. Urbanrelated - any cause of death associated with the urban environment such as vehicle collision, drowning
urbanrelated injury, or ingestion of poisonous plants.

Table2. Populationabundance estimates (adult rams + adult ewes + yearlings) per Recovery Region (FFBJoom 1994 to 2016 based on helicopter surveys.
Bighorn Institute (Bl) conducted helicopter surveys in RR ftom 19942008 and used a variety of statistical methods to generate population abundance estimates
(Green italic numbers). CDFW conducted helitapsurveys in RR-8 from 19942008, and RR-® in 2010 and 2016: population abundance estimates (blue bold
YydzYo SNA U ¢6SNB ISYySNIGSR dzAAYy3 / KFLIYIYQa omMppmM0O Y2RATA Oleiok Bk ofa EDFiAic®pter S G S N.
contractand/or lack of funding surveys were not conducted in 2012014 2018, or 2020.

ngg?genry 1994 | 1996 | 1998 | 2000 | 2002 | 2004 | 2006 | 2008 | 2010 | 2012 2014 | 2016 | 2018 2020
NoRange No No No
RRESan | 4, | 19 23 | 17 | 22 32 21 | 26 | 16 wide Range | o | Range | Range
Jacinto Mtns. wide wide wide
Survey
Survey Survey Survey
No Range No No No
RR2ZN. Santa) a 22 | 32 | 40 57 49 | 77 | 90 wide Range | ., | Range | Range
Rosa Mtns. wide wide wide
Survey
Survey Survey Survey
No Range No No No
RR3C.Sana 115 | g | 72 | 53 | 115 No 163 | 122 | 133 wide Range | ,,q | Range | Range
Rosa Mtns. Surveys wide wide wide
Survey
Survey Survey Survey
No Range No No No
RR4S.Santa) a 35 | 51 | 84 No 179 | 155 | 149 wide Range | g, | Range | Range
Rosa Mtns. Surveys wide wide wide
Survey
Survey Survey Survey
No Range No No No
RRSCoyote | 59 | 37 | 35 | 35 | 35 47 42 | 52 | 66 wide Range | oo | Range | Range
Canyon wide wide wide
Survey
Survey Survey Survey
No Range No No No
RREN.San | oo | 39 | 34 | 33 | 47 50 79 | 82 | 72 wide Range | ;4 | Range | Range
Ysidro Mtns. wide wide wide
Survey
Survey Survey Survey
No Range No No No
RRES.San |\ 19 | o6 | 41 | 39 | @ 47 38 | 53 | 55 wide Range | ,, | Range | Range
Ysidro Mtns. wide wide wide
Survey
Survey Survey Survey
RR & No Range Rg]n0 e Rell\lno e Rglr? e
Vallecito 29 | 28 45 | 64 | 159 | 150 77 | 129 | 142 wide ng 163 N9 ng
wide wide wide
Mtns. Survey
Survey Survey Survey
No Range No No No
RROCamzo | oo | 54 | 28 | g2 | 127 | 100 | 145 | 188 | 232 wide Range | ,g¢ | Range | Range
Canyon wide wide wide
Survey
Survey Survey Survey
Total* 337 277 335 406 666 krl;(l)r\]/;/n 793 876 955 Unknown | Unknown | 884 | Unknown | Unknown

*This is the sum of recovery regions (Generalized) rather than a vardgepopulation abundance estimate.
aBlreported 1 helicopter survey estimate for all recovery regions combine@{R the Santa Rosa Mountains in 1994 and6199
®Due to the low proportion of radigollared animals observed a "markless" population estimator was used.

RadioCollared Mortalities(Rangewide)

Between 1 June 2020 and 31 May 2021 there were 19 vaaliared mortalities (Table 3yhe number of rartalitieslisted

in descending ordeoy recovery regiowereVM =7, CC =5, CSRM SIM = 1, NSRM = 1, SSRMNSKM = 1andSSYM

= 1.Severewes werepregnant at the time of theideath and4 ewes were observed with a lamb at their side in the weeks
prior to their deaths.

Based on the 2§ear average, 12.9% of all active radalared PBS die each year with predation (hereafter includes
possible lion, probable lion and lion predation combined) accounting for 7.7%, unknown causes 2.4%, nonpredation 1.8
capture related 0.%, and urban related 0.4% (Figure 1). Over the current reporting period, 13.9% of all active radio
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collared bighorn sheep died with predation accounting for 7.3%, unknown causes 0.7%, nonpredation 4.4%, captu
related 0%, and urban related 1.5%.

Table 3. Cause of death for 19 active ragtiollared bighorn sheep by recovery regiovithin the Peninsular Ranges of Southern California frc
1 June 2020 to 31 May 2021. Ewe identificatioAs{mal ID) numbers in bold were pregnant at time of death aadimallDs underlined were
observed with a lamb in the weeks prior to their deaths. Pneumonipresumptive means tissue samples were collected, and final lab res
are pendina.

oo Suvemecioun 15 S oy baw ' MonaltyCause

1SIM SIM 523 F Adult  3/8/2021 Pneumonia presumptive
2NSRM NSRM 529 F  Adult 12/28/2020 Lion Predation

3CSRM  West 352 F 9 11/4/2020 Lion Predation

3CSRM Guadalupe 411 F 13 4/4/2021 Nonpredation- unknown

4SSRM  Sheep Canyon 409 F 1 1/20/2021  Unknown

6NSYM NSYM 316 F 8 3/11/2021 LionPredation

7SSYM  SSYM 379 F 10 10/12/2020  Lion Predation

8VM Vallecito Mtns 327 F 9 9/5/2020 Nonpredation- dehydration

8VM Vallecito Mtns 460 F 12 9/6/2020 Nonpredation- dehydration

8VM Vallecito Mtns 320 F 13 9/21/2020  Nonpredation- dehydration

8VM Vallecito Mtns 328 F 18 11/23/2020  Lion Predation probable

8VM Vallecito Mtns 323 F 15 1/20/2021  Lion Predation

8VM Sunset Mtn 377 F 11 12/6/2020 Lion Predation

8VM Fish Creek Mtns 326 F 13 4/11/2021  Nonpredation- unknown

9CC In-KoPah 452 F 1/14/2021 Urban related- roadkillInterstate 8
9CC In-KoPah 515 F 9 3/28/2021 Urban related roadkillInterstate 8
9Qc Tierra Blanca 500 F 3/9/2021 Lion Predation

9Qc Carrizo Canyon 508 F 6 4/9/2021 LionPredation

9CC Carrizo Canyon 511 F 10 5/21/2021 Lion Predation possible

m Predation Unknown Nonpredation Capture related m Urban related
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Figure 1. Percentage of radicollared PBSmortality (number of radiocollar deaths + number of radigollared sheep) due to predation, unknown,
nonpredation, capture related, and urban related causes for all radimllared PBSover 29 reporting periods. A reporting period is 12 months starting @
June 1 of one year and ending 31 May of the following year. First reporting period: 1 June 1992 to 31 May 1983).(@urrent reporting period 29: 1
June 2020 to 31 May 2021 (Z1).
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According to the longerm data, predation risk is highest from December throlgarch when mostewes are either
pregnant or caring foalamb (Figure 2) The current reporting period followed a similar trend with all 10 predation deaths
occurring between October and May (TableaB)1 7 of 10eweseither pregnantor caring for a lamb at the time of death.
Poor health injuries or agerelated disease such as chronic sinusitis or tooth infectioag increase the risk of predation.
Most ewes that died due to predation wengd years old with an average age of 9.6 years (n =10, age rab@egdars,
YSRALFY T X Y2RS I wmnood !'G GKS GAYS 2F S6S oHoQa RS
with bony changes to the right side of the mandilfliSRM ewe 352 was assumed to be in good health prior to being killed
by a lion a few days posapture; however, capre myopathy or possibly an internal injury sustained during capture may
have made her more vulnerable to predation. Likewise, poor health may have been a contributing factor in the predatio
death of NSYM ewe 316 who suffered from multiple bouts of resmiy distress over the years based on direct
observations. Interestingly, ewe 316 was attacked by a mountain lion before dawn on a cliff above County Road S22. B
lion and ewe tumbled over the cliff and onto the road where a county worker driving dralsiind turn almost ran into
GKSY® ¢KS fA2y 2dzYLISR 2FF (KS S46SQa o601 FYyR Nry gl
off the road as well. CDFW biologist J. Colby was contacted by the Highway Patrol and responded shaointyzaafsek.

¢tKS fA2Yy RAR y20 NBGd2NYI FyR /2to0& gAlySaaSR GKS S4SQ
the ewe died of blunforce traumato the abdominakavity sustained in the fall from the cliff during the lion attack.

Predation All other Causes Combined

30
25
20

15

NO. OF DEATHS

10

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
MONTH

Figure 2. Average monthly percentage of mortalities due to predation (n = 158) and due to all other causes combined (nfer Hlli#adio-collared bighorn
sheep (n = 2056) over 28 years (1 June 1993 to 31 May 2020).

Ine percentage O NoNpregauon aeatns Tor e Current reporung perioa avasimesnigner man e zy/ear average
The cause of this sharp increase is largely due to the deaths of 3aaltiiced ewes thatvere attributed to dehydration
(Table 3). The Vallecito Mountains ewe groupeoveryregion 8, has become dependent upon an artificial water source
(Whale Peak Guzzler) that was instalb@dyears agby AnzaBorrego Desert State Parkhe guzzler systefailed tostore

rain water over the~all2019/ Spring2020rainy seasorbecause a broken pipe leading from the rain collection mat to the
storage tanks went unnoticeds a result, the guzzler went dry by rsidmmer which led to the deaths af least 3 ewes

and 1 lambwithin this ewe group. Longerm drought conditions in the neighboring Fish Creek Mountains to the east of
the Vallecito Mountains may have contributed to the death of ewe 326 as well. In the SIM, ewe 523 may have died
pneumonia based on the appearanoéabnormal lung tissue and a thick nasal dischaagnecropsy. Tissue samples
collected at necropsy have been archived until funding is available for testing. In the CSRM, ewe 411s death did not m
the criteria for predation but an exact cause could not be determined. Most ewes that died due toedatipn causes
werex9 years old with an average age of 11 years (n = 6, age rah@g&ars, median = 12.5, mode = 13).
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5Stlrea Ay RSGSOGAY3a FYyR Ay@SadAalraArAyda | akKSSLIQa RS
extensive decomposition and/or scavenging of the carcass. The percentage of unknown deathgiasver than the
28year average due to quicker response times for mortality investigations over the current reporting period. Quick
response times are mainly due to an increase in the number of satélf&ollars fitted tobighorn sheephat can send

text messages to biologists within 4 holrsF 4 SNJ I aKSSLIQa RSFGK® CdzNI KSNY 2 NB >
one to share the burden of mortality investigations which results in faster response times. Ewe 409 was not wearing
satellite collar and because the ewe died in a very renhatation in the SSRM recovery region, the VHF signal was not
detected on mortality mode until several months pasbrtem resulting in an inability to assess if the cause of death was
due to predation or nonpredation.

The percentage of urban related deaths for the current reporting period was 1% higher than-ylear28verage due to
an increase in vehicle traffic on roads used as movement corridors by PBS. Ewe 452avasld, healthy, and pregnant
when she was struck and killed while crossing the-basind lanes of Interstate 8. Ewe 515 wage@rsold, healthy, and
was observed with a-fnonth-old lamb just days prior to being killed while crossing the-basind lanes of Interstate 8.
Both ewes were struck andlleid in a common crossing area used during the kadring season.

Non-collared Mortalities (Rangewide)

Documentation and mortality investigations of neonllaredbighorn deaths and/or injurieccurwhen discovered by
CDFW personnel during field monitoring or when reported by the public or government agéinges. mortalities are
not representative of the overall PBS populatibecause theyare found by chance alone amdten by the publicnear
urban centes. For instance,dmbs withactive pneumoniainfectionshave been documented in every recovery region;
however, mostpneumoniarelated deathsin lambsare documented in urban areas becaukey are more visible and
easily found in comparison &icklambsin very remote areas.

For the current reporting period, there wefl opportunistically found (38on-collaredand 1 nonfunctioningollared)
PBSeaths reported (Tabld). The urban environment was directly responsible fioost of the reported deaths(38%)
with 9 deaths due to vehicle collisions aBdleaths due to drowningin the Coachella canal at PGA West in La Quinta
Interstate 8 and Highway 74 continue to be the deadliestdways for PBS to cross within the Peninsular Rari@es
Interstate 8,2 ewes and 2 rams were killed by vehicles while attempting to crodsitéiestate Including 2 radieollared
ewes killed by vehiclesa record number of 6 PBS were killed on Interstate 8 during the current reporting pedind
Highway74, betweenrecovery region® and 3,a female lamb and 2 rams were killed while attempting to cross the
highwayduring the spring of 2021 astly2 rams were killed when attempting to cross CountadR822 withimecovery
region6 during the spring of 2021

The second highest causereportednon-collaredPBSJleaths wasttributed to predation (B%)with 5 deaths irrecovery
region5, 2 deaths imecovery regior8, 1 death irrecovery regiord, and 1 death imecovery regiorl (Table 4)lnrecovery
region5, 3 rams and 2 ewewere all killed by mountain lions near watesources between June and November 2020
Recovery Region 8 had the second highest predation rate with 2 lambsbiletion in April 2021 within the Lizard Wash
ewe group.While mountain lion predation is common, documentation of coyote predation is rameJuly 2020,he
skeletonized remains of a yearling ram whscoveredn the yard of a Borrego Springs residenfuty2020 Based on
bighorn sheemnd coyote tracks found upon investigation, it appears the young ram had dieesedby coyotes away
FNRY SaoOl LS GSNNIAYy f20FGSR n 1Y G2 GKS ¢Said Ayid2 K
killed and quickly consumed by coyotes.

Fifteenpercent of reported norcollared PBS deatlmgasattributed to pneumonia. In recovery region 2, a lamb was found
dead in November 2020 at the Bighorn Country Club golf course. A necropsy exam indicatektiieo®d lamb had a
severe case of pneumonia, diarrhea, and contagious ecthyma. Of note ntihisvas born in September rather than during

the typical lambrearing season of January through May. In the NSRM, an increasing number of lambs are being bo
outside of lamhkrearing season. This alamgi trend might be due to ewes losing their lambs to pneumonia early in the
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lamb rearing seasowhichallow them to start estrus and become pregnant again before the end of May resulting in a fall
to winter birth.

Three PBS (lamb, ewe, and yearling eweje discovered dead in threame location in the Bear Createa of the CSRM
in March 2020. Predation was definitively ruled out, but the exact cause of destmot yet been determined (tissue
samples have yet to be testedy.more likelycauses oleander poisonin@leander bushes are found within every nearby
golf community in La Quinta, and if they were foraging on an oleander bush together, their deaths would coincide.

Table 4. Cause of death for 33 nawollared and 1 nonfunctioningollared bighorn sheep found opportunistically by recovery region within the Peninsi
Ranges of Southern California from 1 Jua@20to 31 May 202. All mortalities were investigated by CDFW.

Recovery Region General Location g;)tgallty ?\?:ars) Sex  Mortality Cause

1SIM Indian Canyon 12/15/2021 7 M Unknown

1SIM Skyline Trail 3/19/2021 6 M Lion Predation possible

2 NSRM Bighorn Country Club 11/8/2020 Lamb F Pneumonia

2 NSRM S.of Cathedral City 12/5/2020 19 F Unknown (nonfunctioning collar)
2 NSRM Art Smith Trail 3/21/2021 lamb F Pneumonia

2 NSRM/3 CSRM Highway 74 3/28/2021 5 M Urban Related roadkill

2 NSRM/3 CSRM  Highway 74 3/29/2021 4 M Urban Related roadkill
2NSRM/3 CSRM Highway 74 5/5/2021 Lamb F Urban Related roadkill

3 CSRM PGA West 6/3/2020 Lamb M Pneumonia

3 CSRM Coachella Canal at PGA We 6/29/2020 5 M Urban Related drowned

3 CSRM Bear Creek 3/5/2021 Yearling F Nonpredation- unknown

3 CSRM Bear Creek 3/6/2021 9 F Nonpredation- unknown

3 CSRM Bear Creek 3/8/2021 Lamb F Nonpredation- starvation

3 CSRM PGA West 8/4/2020 Lamb F Urban Related drowned

3 CSRM Coachella Canal 8/4/2020 5 M Urban Related drowned

4 SSRM N. F. Palm Washenaja 9/15/2020 15 F Drowned- assumed

5CoC Cougar Canyon 6/18/2020 7 M Lion Predation possible

5CoC Lower Willows 7/7/2020 3 M Lion Predation

5CoC Lower Willows 718/2020 4 F Lion Predation

5CoC Lower Willows 7/9/2020 Yearling F LionPredation

5CoC Cougar Canyon 11/10/2020 6 M Lion Predation

6 NSYM Borrego Springs 7/9/2020 Yearling M Coyote Predation probable

6 NSYM County Road S22 2/4/2021 9 M Urban Related roadkill

6 NSYM County Road S22 4/10/2021 7 M Urban Related roadkill

8 VM Sentenac Canyon 7/15/2020 Lamb M Pneumonia presumed

8 VM Whale Peak Guzzler 9/5/2020 Lamb Unk  Nonpredation¢ assumed dehydration
8 VM Sunset Mountain 10/5/2020 Lamb M Nonpredation¢ presumed pneumonia
8 VM Lizard Wash 4/18/2021 Lamb M Lion Predation

8 VM Lizard Wash 4/18/2021 Lamb Unk  Lion Predation

9CC Jacumba Wilderness 7/28/2020 Lamb M Nonpredationg presumed dehydration
9CC Interstate 8 East bound 7/9/2020 7 M Urban Related roadkill

9CC Interstate 8 East bound 11/25/2020 10 F Urban Related roadkill

9CC Interstate 8 East bound 1/15/2021 3 M Urban Related roadkill

9CC Interstate 8 East bound 3/17/2021 3 F Urban Related roadkill
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This is the first reporting period that deatttributed to dehydration has been documented for both nroallared (2
lambs)and collared PB& ewes) Climate change, lack of commitment to maintain artificial water sources by land
managers, an@ combination of human disturbance and habitat fragmentation have all resulted in PBS dying due to lac
of water.Most notable was the death of a male lanmthe Jacumba Wilderness @covery regior®. In July 202G male

lamb becameseparated from its mothefdam)while they were attempting to cross from the US into Mexico through a
border fenceconstructionzone (Photo2 and Title page photoEwes give bitt to their lambs in the eastern portion of

the Jacumba Wilderness an =
during the summer months the @— cm ;
move into Mexico where there| S

are more reliable water source
Without the guidance from its
dam or other bighorn this lamb
did not know where to obtain
water and quickly became
extremely dehydrated and
lethargic.CDFW biologist J. Colb
was called to the scene and wa
able to get the lamb to drink a
few liters of water which quickl
revived the lamb(Photo 3) A
temporarywater station was set|
up near the onstruction zone
for the lamb to utilize After 3
days, the lambrecuperated and
wandered off Unfortunately,
the lambwasfound dead likely E

due to dehydration, afew weeks Photo2. Male lamb searching for water in the wet sand of a construction zone on the southwest side of
later near a construction road 9 k Valley next to the Mexico border. The lamb had become separated from its dam while attempting to cross thr
he construction site in order to reach sumer water sources in Mexico.

to the northwest.

BWE SURVIVAL

Radiocollared animalsan be used to estimate survival ratéthin a population.
Population viability is most sensitive to changes in ewe survival (Ruben ¢
2002); therefore, it is crucial to have consistent representative samples ofrg
collared ewes in every recovery region to accurately track trends in survivor
Without a consistent representative sample.g, the percent of collared ewes
in the populationis too small),it is not possible to discern vidh factors are
influencingsurvival trends among regiorand the radiocollaredewescan no
longer be used astaliable indicator of survival

For the current reporting period,verage survival of radioollared eweswvas
92.3% +14%in the SIM, 95.0% + 10% in the NSRM, and 89.4% + 13% in the
(annual KaplatMeir survival rates reported as mean percent survival + 9t

- - Photo 3. CDFW biologist gives thirsty laml
Confidence Interval)Unfortunately,the percentage of radi@ollared ewes was water at the border construction site

too low in Recovery Regions;4 to accurately estimate ewe survival.

LAMB SURVIVAANDRECRUITMENT

Respiratory disease has been a persistent probienPBSacrossall recovery regions of the Peninsular Ranges. The
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bacteriumMycoplasmaovipneumoniagM.ovi) has been identified as the primary pathogen associated with pneumonia
in wild sheep populations throughout the western United States (Besser et al. 2008, and Besser et drr@012999 to
2015, approximately Bo of PBS rangaside tested positive for the presence d.ovi (Washington Animal Disease
Diagnostic Laboratoryunpublished data Pneumonia can have devastating effectsvdid sheep populationsincluding
additive mortality in lamb¢eading to poor lamb survival and redrmaent for many years after a disease outbrehlamb
survivalto weaningis one of the strongest demographic indicators of bighorn sheep population reeadthecruitment is

a good predictor of population tren@Cassirer et al. 201 Mersistently low recruitment below 30% may pose a significant
obstacle in population recovery (Cassirer et al. 2013).

CDFW utilizelamb:ewe ratiosas anindexof lamb survival (survival to ~ 3%amonths) and yearling:ewe rati@s anndex

of recruitment (survival to 1 yearBecause pregnancy rates for ragiiollared ewesre consistently high among all years,
94%averagefrom 20082021, lamb:ewe and yearling:ewe ratios serve as good proxies for lamb survival and recruitment.
Lamb:eweratios and yearling:ewe ratios are based on group observations obtained during field monitoring ef radio
collared ewesLamb survivaand recruitmentcan drastically vary by season, yeawegroupandproximity to neighboring

ewe groupstherefore, it isvital for these data to be collected consistently owene so trends can be detected

Lamb survival and recruitment datave beercollected byCDFWsince2008 in the CoC, NSYM and SSYM recovery regions
and was expanded to the-Ko-Pah and Tierra Blanca ewe groups of Carrizo Canyon Recovery Region 9 in 2010 and 20
respectively(Tableb). These efforts expanded the SIM, NSRM, and CS&\personnel and funding resources became
available in subsequent years (Tab)eln the CSRM Recovery Regiamlb recruitment and survival imcksare divided

into 2 groupgWild and Urbanpased ondifferent habitat usepatterns The UrbarCSRMub-ewe groupforages almost
exclusivelyearroundwithin the golf communities in the City of La Quinthereas the Wild CSRM selwe groups forage

only on native vegetation outside of the urban environment

Lamb survival and recruitment indicesntinue to be highly variable among ewe groups and years (38l#e6). The
factors influencing disease severity among ewe groups and years is not well understood but are likely a result
differencesis in the number of infected and pathogen shedding ewes, the virulence and timing of pathogen introduction,
and the exposure (contact) rates (Cassirer et al. 2013, and Plowright et al. 23k®).disease is introduced into a
population, infection is often maintained by asymptomatic carriers (Plowright.e2G16, Cassirer et al. 2017). In the
NSYM where lamb recruitment and survival data collection has been most consistent, recruitment has been well belo
30% in 10 out of the last 13 yeatsterestingly, the only year where synchrony among ewe groups existed was in 2016
when lamb survival and recruitment was high in all 7 ewe groups that observation data were obtinedl. years that

both survival and recruitment data were available for ewe groups (n = 62), recruitment was >30% only 22 tymestd,
WwKSy Yo &adz2NBAGI € Gl a xc pig®o) dnd When laddd Guilzl ivas Delaw 6594 lamb 3
recruitment was poor (<30%)n all ewe groups that lamb survival has been below 65%, lambs with symptoms of
pneumonia have been observe&imilarly, another study found that pneumoriglated mortality was identified
whenever lamb survival was <5q@assirer et al. 201.7)n the CoC, NSYM, and SS¥Nhkre longterm data exists, the
general trend i®f chronicallylow lamb recruitment and survivaiterspersed by a few years of good recruitmentthe

Tierra Blanca ewe group of Recovery Region 9, recruitment has been good in 3 out of 7 years but the general trend is
decreasing lamb survival and recruitmeit. the In-Ko-Pahewe groups ofecovery region 9, the lonaerm trendis more
encouraging with recruitment above 30%% 6 out of 10 yearsNot enough years obbservationdata have been
corsistently collected by CDFW in the SIJM, NSRM, and CSRM to identiigriorigends in survival and recruitment;
however, lambs with symptoms of pneumoraiee observedeach year in all 3 recovery regiosmsdlamb mortality due to
pneumonia has been documented in both the NSRM and CSRM.

Recruitment of 2020 lambs to yearlings was well below 30% in the Tierra Blanca ewe group (10%), SIM (11%), NSRM (:
NSYM (17%), and the Wild setve groups in the CSRM (22%) (Tables 5 & 6). In contrast, lamb recruitment was abovt
30% in the Urban subwe group in the CSRM and theKio-Pah ewe group (52%). Lamb recruitment in 2021 is predicted
to be poor since lamb survival indices in 2021 were all well below 65%. Unfortunately, 2020 recruitment and 2021 surviv
indices for Coyote Canyon and the SSYMcdaot be obtained due to the low number of raetollared ewes in these
Recovery Regions during the reporting period.
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Table 5. Index of lamb survival to approximately 3 to 5 months old (Survival) and recruitment of lambs to yearlings (Reginit€dyote Canyon
(CoC), North San Ysidro Mountains (NSYM), South San Ysidro Mountains (SSYM), anddtizaim (IKP) and Tierlanca (TB) ewe groups within
Carrizo Canyon (CC) recovery region. Lamb survival was calculated from lamb:ewe ratios from group observations obtaiedield from May
June of the year lambs were born anmhired with yearling:ewe ratios (recruited) fom January June of the following year. For example, in 202
in NSYM, 24% of lambs survived to 4 months old (Survival), and only 17% were recruited to yearlings. Bold Blue numbétskhigghli NB O NJ
o2z .2t R ANBSY ydzyo S Nterisk i Hedlaf werd Kol colkeatieNlJd & CHmb:ews ratio phitabied from ABparego Desert
State Park annual sheep count for CoC, b = due to low number of radilared ewes, not enough observation data were collected for an index
= reassessed based onlsequent data

v CoC CoC NSYM NSYM SSYM SSYM IKRCC IKRCC TBCC TBCC

Survial Recuited Survial Recruted Survial Recruted Survial Recrited Survival Recruited
2008 66% 21% 43% 21% 64% 29% * * * *
2009 51% 31% 30% 24% 41% 18% * * * *
2010 37% 24% 14% 19% 61% 28% 79% 39% * *
2011 56% 4% 21% 3% 58% 17% 63% 20% * *
2012 36% 7% 13% 13% 63% 38% 70% 45% * *
2013 26% 7% ©20% 18% 93% b 51% 26% * 32%
2014 25% 22% 38% 34% b 27% 10% 8% 17% 15%
2015 35% 27% 19% 11% 47% 23% 86% 35% 70% 41%
2016 73% 520% 66% 43% 94% 42% 75% 33% 67% 32%
2017 %1% 24% 7% 34% 83% 32% b 26% 35% 33%
2018 31% 18% 33% 22% 22% 11% 41% 13% 28% 21%
2019 a43% 28% 20% 19% 5% 1% 67% 40% 57% 28%
2020 29% b 24% 17% 20% b 67% 520% 11% 10%
2021 b 42% b 35% 40%

Table 6. Index of lamb survival to approximately 3 to 5 months old (Survival) and recruitment of lambs to yearlings (Rerimitee Urban
and Wild subewe groups of the CSRM (Central Santa Rosa Mountains), the Northern Santa Rosa Mountains (NSRMg 8ad tlacinto
Mountains (SJM). Lamb survival was calculated from lamb:ewe ratios from group observations obtained in the field frordinayof the
year lambs were born angairedwith yearling:ewe ratios (recruited) from Januardune of the followingyear. For example, in 2020 in Urbar
sub-ewe group of CSRM, 47% of lambs survived to 4 months old (Survival), and 33% were recruited to yearlings. Bold Blue nighligis h
NEONHZA GYSyid x om>X . 2fR 3ANBSY ydzyo S ManotkKolestd & ALknib:ededeiddchadtet! dus t
previous reporting typo error, b = observation sample size too small to calculate survival/recruitment indices.

Survival Recruted Survial Recruted

2014 * * * 38% * * * *
2015 53% 11% 66% 36% * * * *
2016 86% 67% 65% a33% * * * *
2017 7% 19% 61% b * * * *
2018 83% * 38% 28% * 4% * 14%
2019 * b 29% b b 24% 4% 7%
2020 47% 33% b 22% 17% 16% 13% 11%
2021 43% 30% 53% 30%

Environmental factoras well as ewe behaviaray also contribute to asynchronous rates of pneumeanduced mortality

in lambs.In the Peninsular Ranges, pneumeimduced mortality in lambs typically peaks when lambs are between 1 and
3 months of age at a time when ewes and lambs are concentrated within nursery d@uipyg & Botta 2012)lhe density

of ewes and lambs as well as the duration within nursery grounds is dependent on the quality and qudotigefJ.
Colby, CDFW unpusheddata). During drought years, when forage conditions arerpthere is a low density of ewes

and lambs for a short duration within nursery grounds which may decrease both the probability of the correct timing o
pathogen introduction and the exposure rates to lambs. Reciprocally, during wet years, when fordig@esmre good,

there is a high density of ewes and lambs for a longer duration within nursery grounds which may increase both th
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probability of the correct timing of pathogen introduction and exposure rates to lambs. Consistent, high quality forage
conditions, such as those provided by golf courses, allow large numbers of ewes and lambs to concentrate within a ve
small area for prlonged periods of time and thus may facilitate the spread of disease to a larger percentage of the lamb.
within the nursery groupHowever, sick lambs that are ablehiave regular access to water and quality forage, and thus
maintain their body weight, @ more likely to survive a bout of pneumonia.

In the NSYM he 2021 lamb rearing season marked the first year that ewes broughtytbeirglambs dowrto forage at
the de Anzacommunity and golf course withiBorrego Springshroughout the lamb rearing seasarp to 18ewes and
their lambs foraged each day at the golf course and surrounding communitpduction of lambs to the urban
environment marks a turning point in ewe behavamd habitat useafter which the use of the urban environment
increases significantlyPrior to 2021,dmb survival and recruitment indices for the two sedve groups in the NSYM have
been pooled since both groups speagortionof the lambrearing season within the same arel 2021 lamb survival
for the subewe group that foragd at de Anza was 50%hereas lamb survival fahe subewe group that did not use de
Anzawas 17%: pooled lamb survival was 42%.

DISTRIBUTION AND MOVEMENT

— - — ——
a»w.,,[M ap 2 Peninsular Ranges Ewe Groups

I 1: SUM 60 sq. km

e gl g Since 2009, CDFW has deployed GPS collars on bighorn sheef

- M 3: La Quinta 145 sq. km ) ] -
« W 4 sheepCyn. 134sa.km || rangewide to build a foundation of knowledge on the

¥ i = S;':;f:fj;q'kkr;" 1{ distribution, movement, and ewe group structure within the
‘ & B < Buck Ridge 85 sq. km Peninsular Ranges. For this purpose, the GPS location data for

S:Coyote Cyn. 158sa.km || egch collared individal is analyzed and organized into 3
5: Collins Valley 96 sq. km

o 6: NSYM 82 5q. km seasons: summer (1 June August 31), prdambing (1
s _gifSY";J\fS:-;;m : Septemberg 31 December), and lamtearing (1 Januarg 30
EAUTY o : Lizar as| sq. km . g
il _B:Sunsetmq_kmq | May). Ewes with similar seasonal movement patterns,
I 8: Vallecito 253 sq. km particularly during the lamipearing season, are grouped

8: FCM 94 sq. k
T e ' =9:TierraBI::car:O1 «.km | together to form a ewe group home range map that

9. Carrizo Cyn. 266 sq. km | | captures the most commonly shared areas. Ewes that display
— it distinct movement patterns within these ewe groups are

s 1 further classified into suewe groups. Presently, there are 19

ewe groups identified in the Peninsular Rand®dtap 2).

Additionally, several subwe groups have been identified
within almost every ewe group. While the majority of ewes
are philopatric (faithful to natal home range), GPS data
reveals that movement between ewe groups, particularly
during the lambrearing season, are much more common
than previously identified (Rubin et al. 1998). Furthermore, a
recent genetic study found that natal dispersal occurred
within both sexes and that gene flow throughout the range is
common (Buchalski etl. 2015).

20 Kilometers

The 9 recovery regions encompass habitat that is considered essential for the recovery of PBS (USFWS 2000). The men
of the recovery team, as well as other biologists with expert knowledge of PBS, selected essential habitat based on t
physical and bilegical features that were known to be important to PBS. The recovery team understood that the data
available at the time of listing was based on a low population with a limited number ofcatiézed animals that didot
representthe habitat use and meement of the entire herdFurthermore, if the population were to reach recovery levels,

a larger area that included connectivity between occupied patches would be needed. One of the most important purpose
2F YIFLIWAyYy3A SaaSydiart KFroAdl G ¢! tén, iedorato, Al yhanagementiihith@ S
SaaSyidAalrt (2 o0A3IK2NY @B K3 ThdrelB, 6ddntiiMBbitat ahcdofpassdd alkareas /occupied
and unoccupied, that possessed the features essential for ssg#ining population of PBS with a high probability for
long-term survival (USFWS 2000).
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While essential habitat described in the Recovery Plan serves as a guide fepesiiic management actions needed to
ONARY 3 Fo2dzi GKS aLISOASaQ NBO2OSNEX ONARGAOIE KFoAdld
essentialfork S aLISOASaQ O2yaSNBIF A2y d hy CSONHzZ NBE MI HAaamX
(66 FR 8650) that encompassed approximately 3,420dfmontiguous PBS habitat that largely represented the same
footprint of essential habitatlelineated in the Recovery Pl@iap 3A). Then on May 14, 2009, the Service revised the
final rule (74 FR 17288) and eliminated approximately 55% of critical habitat to encofnmpassontiguousinitstotaling
approximately 1,500 ki{Map 3B). Justificatiorfor the change was based on revised methodology that used more specific
habitat information and additional occurrence data that determined the areas removed did not contain the physical or
biological features essential to the conservation of PBS. Cosrioletween thed revised critical habitat units were not
included because the best available data at that time provided no specific information as to what areas were used fc
movement corridors between units. AdditionallySFW$emoved critical habitat designation within areas of unit 1 and
2A(Recovery Regions 1 &l&cause the area falls within the sovereign jurisdiction of the Agua Caliente Band of Cahuille
Indians (Tribe) and the land is already conserved under the Tribal Habitat ConservatioWtfaihe majority of PBS
habitat lies within other federal and state protected lands, this should not be cause for elimination from critical habitat
status.

ralin akm k-
o <pringe o A Sringe
Unit 1"

MG IR 14
casron
e MOUNT]

\
1N ORIl N Bl Vs

Ihormas Mauntain

uyafaca

S \ MeCan s . >
. vate o vatey (%
Tiny " UNLTED = 0 BuudQunian 20 Kilometers NITED, © Hause: Mosaran 2 Yal
- C Sources: Esri, USGS, NOAA/ Solirées  E5Ti: Gannikl | o Sources Esti, USGS. NOAA! Bourcet et Gapmin | Souwces: Exri, USGS, NOAA!S:

USGS-NRE USGEEHRET USGEHNPE

Map 3. Peninsular Bighorn Sheep (PBS) Occurrence Data & Critical Habitat
1988¢ 2000 Occurrence Data 1988¢ 2008 Occurrence Data @ 1988c¢ May 2021 Occurrence Data

2001 Critical Habitat 7~ 2009 Revised Critical Habitat ACIR Tribal Lands
(Units 1, 2A, 2B, 3)

Occurrence data obtained since 2009, clearly demonstrate that PBS have shifted their habitat use to both higher and low
elevations outside othe 2009revised critical habitat but largely still withthe 2001 criticalhabitat, most notably in
Recovery Regions 4, 8 an@\ap 3C) Furthermore, thereare nowlocation data that shows specific movement corridors
betweenall units. The 2009 revised critical habitat designation did not take into consideration how climate change may
influence the distribution ad movement of PBSA recent study that examined 34 years of satellite data within the
Peninsular Ranges demonstrated that decreases in precipitation and increases in temperature are responsible for
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significant decline in vegetation within the lower elevations of the study area (Hanston et al., 2021). Significant losses
vegetation translates to significant losses of foradech will requirePBSo adjust their habitat usel.ikewise, CDFW has
documented that numerous natural water sources are no longer reliable particularly within Recovery Regions 4 and 8.
light of known structural changes to vegetation mainly at lower elevations but also at the higher elevations (H#nston
al. 2021) concurrentvith changes in habitat use by PBS since listingUtBEWShould reanalyze and adjust the critical
habitat designatiorto ensure that corridors and habitat currently occupied and unoccupied witdtectedin a changing
climate.Research comparing climate and vegetation data with PBS occurrence data over the past 20 years is needed
develop a predictive model that can be used to guide management decisions for recovery efforts.

The following sectionbriefly describe ewe group hom
ranges for each recovery region based on cumulative d
collected fromGP&collared ewessince 20090 present

Ewe group home ranges described in this reponty

represen radio-collared ews and do not represent all
PBS habitat use, particularly that of rams, within ed
recovery regionkFurthermore, GPS data has not been w
represented spatially and temporally in some of the mg
remote recovery regions due to logistical constrainf
Therefore home ranges represented in this report shou
0S GASHSR a GKS G@YAYAYq
Gonsistent fundingis neededso that a representative
sample of both ewes and rams artefd on a regular basis %?:%S:ﬁziﬁli&iﬁze

2

Tahquitz

OswitCanyon

with GP<collarsto providea more complete picture of
habitat usein a changing environment.

Canyon

Murray Canyon

San Jacinto MountainsEwe Group ¢ Recovery
Region 1

West Fork
Palm Canyon

Currently, the SJM ewe group home range
approximately © kne and consists of 2 subwe groups
that share some Iambearlng areas but in general us S —————

different water sources during the summer months at tk ol 8 s il-ce arois S8 zq, ki

north and south ends of the recoverggion (Map 4). [_] South SUM sub-ewe group 41 sq km
[JRecovery Regions = Essential Habitat
USFWS Critical Habitat Revised 2009
North SIM sukewe group ACIR Tribal Lands

Intermittent Stream

Mexico indhement P Gorp

7§'¢;n Jacinto Mountains (SJM) - Recovery Reéion 1

0 05 1 2 Kilometers
T |

The northSJMsub-ewe grouphome range encompasses

approximately 8 kmz and extends from the south side of Tramway Roa@switCanyon. One radioollared ewe (ewe

522) in this sukewe group crossed Tramway Road in April 2021 and spent about 2 weeks on the north side of Leatherne
Ridge before returning to the north stdwe group(Map 5).This movement had not yet been documented via GPS collar
data, although PBS utilized that area historically.

South SIJM subwe group

The southSIMsub-ewe group home range is approximatdly km? and extends from the north side of Tahquitz Canyon
down to Palm Canyon. Tvad the radiocollared ewes inthe southst® ¢ S IANB dzL) @Sy 1 dzZNBR 0Se 2y
home range and intermingled with the north selve group just south of the Tramway Road. One of these ewes (ewe
520) also moved east into the NSRM and intermixedh wie NSRM ewe group (Map 5). Two additional ewes (ewe 526
and 432) similarly crossed Palm Canyon and ventured into the NSRM before returning to the SIM. This is the first time t
ewes have been documented movibgtween the SJM and NSRM. This is s@gmfi because the 20093-WS revised
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critical habitat designation for PBS did n(["
maintain this connecting habitat due tc
the lack of evidence of movemen
corridors between the NSRM and SJM.

Northern Santa Rosa MountainBwe
Groupc¢ Recovery Region 2

Currently, the NSRM ewe group hom
range is approximately3 kmeand consists
of 2 subewe groups (Map 6) that
generally use different lambearing areas
and different water sources during the
summer months at the north and soutf
ends of the recoveryegion.

North NSRM suewe group

0
) Kilometers

1.258" 2.5

11

)
"eas Canyol

n
irray Gany’

— Ewe 522 — Ewe 520
m
= _: =z
al & o
Vista Chinc 7 Gam‘on vista.Chino. =
2 = -
J
Palm Springs Palm Springs
mon Rd
Tahquitz Creek Tahquitz Creek
Golf Resort Golf Resort

The north NSRMsub-ewe group home

range is approximate4 kmeand extends 2 NE AL

to Cahuilla Hills with core areas on the

Map 5. GPS collar data are linked sequentially through time to demonstrate ewe 522 (northesidh

. . 'y R Sg S-ewegmupRappioiirdatiziméveniedi for the 2020021 reporting
from the mountains west oCathedrablty period. The connecting lines between GPS collar locations dodeshonstrate the path traveled.

slopes surrounding Bradley and Magnesia Canyd
The radiecollared ewes in this group never venture
far from these core areas.

South NSRM subwe group

The south sulewe group home range s
approximately 40 kne and extends from Bradley
Canyon to Deep Canyon with core areas surround
Dead Indian and Carrizo Cany@kkap 6) This south
subewe group (3 of the 4 radioollared ewes)
crossed Highway 74 to Deep Canyon (CSRM) n
frequently and stayed for greater periods of time
2020 and 2021 than previous yedidap 7). With

each passing year, the south setve group also
increases their use of the Bighorn Golf Club coursg
Palm Desert, particularly dimg the summer and fall
months.

Central Santa Rosa Mountains Ewe Grogp
Recovery Region 3

G).
gnesia
yon

huifla Hil
Peninsular Bighorn Shee} e ‘ 5

Recovery Regions 19 ;
Golfi.Clu

Indian Well{

©

eep
yon

“Carrize®
Canyon

Hwy

B : Natice

7 USES, NASA)
Mexico HRGAN) &}

B e

The La Quinta ewe group, in the CSRM, is about
kmzand consists of 3 suéwe groups Guadalupe,
West and UrbariMap 8)

Northern Santa Rosa Mountéins (NSRM) - Recovery Region 2

N. Santa Rosa Mountains Ewe Group 73 sq. km
[_INorth NSRM sub-ewe group 44 sq. km
[]South NSRM sub-ewe group 40 sq. km
[ Recovery Regions = Essential Habitat
USFWS Critical Habitat Revised 2009

ACIR Tribal Lands
® Artificial Water Sources

o 1 2 4 Kilometers
(O N | N 30 < N

®
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A NSRM South Sub-Ewe Group K a1
® (CSRM West Sub-Ewe Group 05 Central Santa Rosa Mountains - Recovery Region 3

Nationsl Geographit, EXGan
RREAN, GEECC, HOAR. indf:

LI La Quinta Ewe Group 145 sq. km
Map 7. GPS location data from radicollared ewes in the NSRM anc [ Guadalupe sub-ewe group 74 sq. km Tina el o
CSRM that regularly crossed Highway 74 (thick, white line) a []urban sub-ewe group 17 sq. km B R
utilized the adjacent recovery region during the 202021 reporting [ west sub-ewe group 84 sq. km i
[JRecovery Regions = Essential Habitat Golf Course ponds

USFWS Critical Habitat Revised 2009 @ Artificial Water Sources

Guadalupe sukewe group

The Guadalupe subwe group home range is approximaté@¥ kmz and extends from the slopes just south of Tradition
Golf Club tcAgua Alta Canyawith the core area surrounding Guadalupe Canyon. GPS location data indicate that this sub
S6S ANRdAzL) R2Sa y20 dzaS GKS dz2NBFy f I yRaOIl -kie grdup(Map B)2 NI 3 ¢

West subewe group

The West sulewe group home range is approximat8§/kmz and extends from thevestside of Highway 74 tGuadalupe
Canyonwith the core area surrounding Deep Canyon. Previously, famllared ewes in this suéwe group did not cross
Highway 74 or utilize the urban landscape for resources. However, this year four newly collared ewes from the West su
ewe group regularly mowkback and forth across Highway 74 between Deep Canyon and Carrizo Qdapd).One of

these radiaecollared ewes also began to spend time at Bighorn Golf Club.

Urban subewe group

The Urban sufewe group home range is approximatélyknmezand extends from the slopes above Tradition and SilverRock
Golf Courses to The Quarry at La Quinta with eveasat PGA West Golf Course and commu(iiiap 8).This sukewe

group increased their use of Lake Cahuilla Regional Veterans Park during this reporting periodcélleadaewe was

also documented spending time on Coral Mountain, although CDFW has received multiple reports from the pubili
observing PB on Coral Mountain in the past.
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Southern Santa Rosa Mountaifisve Groups
¢ Recovery Region 4

The SSRN& the 3 largestrecovery regiorthat

contairs 4 ewe groups Sheep Canyon, Calcitei':;ﬂ -
Villager, and Buck Ridg®#ép 9. The recovery|

region is one of the least studied areas due
limited access points to reach PBS habitte

terrain occupied by these ewe groupsdiverse X

with the southeastern portion consisting of lov
elevation xeric badlands and the northwester
portion consisting of high elevation pinyon pine
and junipers.

Sheep Canyokwe Group

The Sheep Canyon ewe group home rarige
approximately B4 km? and extends 22 km from
Toro Canyon to Barton CanydiMap 9) The

northern third of this ewe grou@ home range [

extendsacross the dividing line between recover !

@  Peninsular Bighorn Shee
1 Recover jons 19
2
&
3

3

g

Oasis®

2 Hational| Gecgraghic, Exri, Garmin, HERE, UNEF-WCMG, USGS, NASA ESA METI,
HRCAN, GEBCOMNOAR increment P Corp.

regions 3 & 4; howevemost of the home range
lies within recovery region 4 witltoncentrated

use between Martinez Canyon and Barton

Canyon This ewe group uses much lowg
elevation habitat compared to the other ewg
groups in this recovery region with an averag
elevation use of 498 m ¢B3 ft).

Southern Santa Rosa Mountains - Recovery Region 4

Sheep Canyon Ewe Group 134 sq. km

0 2 4 8 Kilometers

# Rattlesnake Springs
Calcite Ewe Group 166 sq. km ¢ N. Fork Palm Wash Tenaja
I villager Ewe Group 70 sq. km = Natural Rock Tanks
Buck Ridge Ewe Group 85 sq. km % Wonderstone Seep
[JRecovery Regions = Essential Habitat @ Limestone Guzzler
USFWS Critical Habitat Revised 2009 # Springs

During the summer months, water is obtaine| @
from springs within Sheep Canyon and occasionally in the upper reaches of Martinez Qamgbrearing season is
concentrated on the northeast and southeast sides of Martinez Canyon

Our current understanding of this ewe group is based on just 508R8ed ewes with collectively 5.2 years of GPS data
from November 2015 through January 2021. Unfortunately, the last GPS collared ewe died in January 2021 arel there
currently noplans tocapture and radiecollar more ewes in this remote area.

Calcite Ewe Group

The Calcite ewe group home range is approximatéykm? andresides within the southeastern most area of recovery
region 4(Map 9) Average elevation used by this ewe group is 638 m (2093 ft).

This ewe group does noemonstratea high level of philopatry for nursery groundgkely due tathe scarcity of reliable
high-quality vegetation The most common areas that ewes gather during the lamb rearing season are on the easterr
slopes betweewWonderstoneWashand Palm Wash and the upper portion of Palo Verde WHsis.ewe group primarily
utilizes the North Fork Palm Wash Tenaja, Wonderstone Seep, Rattlesnake Spring and Natural Rock Tanks as w
sources. However, these natural water sources ardamger reliable due to prolonged drought conditions. As a result,
the Calcite ewe group has steadily increased their use of higher elevation habitat each summer from an average of 445
in 2017 to 739 m in 2020. In the pl@mbing season, ewes typicaityove to low elevation habitat and push beyond the
southern and eastern boundary of 2009 revised critical habitat.
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Villager Ewe Group

The Villager ewe group home range is approximatéligm? and straddlesa ridgelinefor 14 kmfrom Rabbit Peak (2018
m) to the desert floor at the mouth of Rattlesnake Cany®map 9) The home range for thiswe group is at higher
elevation than any other ewe group in the Peninsular rangiéls an average elevatioof 1025 m (3363 ft).

Lambrearinghabitat is onthe southwestfacing slopes of Rattlesnake Ridge overlooking Clark Dry Tlaeslopes are
extremely steep and rugged and are dotted with Pinyon Pines and Juaipdies upper elevationsThis habitat is in stark
contrast to the lower elevation and xeric habitat used during the lamb rearing season by the Calcite ewe group.

The Villager and Calcite ewe grofipeme ranges overlap on the eastern side of Rattlesnake Canyon during the summer
months when both ewe groups use Rattlesnake Spridgwever, as Rattle Springsdtaecome increasingly unreliable,
the Villager ewe group hamoved tohigher elevation habitabn the northwestfacing slopes of Villager Peak.

The 2009 revised critical habitdesignatiorremoved nuch of the high kevation habitat particularly above 1400 m (4600

ft), as it was thought to not contain thghysical or biological features essential to the conservation of RB&ever, GPS

data collected since 2009 indicates that high elevation habitat, especially during the summer months, is crucial to th
survival of the Villager ewe group as well as the other ewe groups within recovery re@itap40).

2

2
Villager ¥ }‘_//
g = /f’

. S Y
Calcite . %’@%‘ T h
Sheep Canyon ‘ - 4 J%gz’ﬁ 7
Buck Ridge g ¢ e //f’}’{/ '.

Villager Peak 1754 m (§

///] 2009 Revised Critical Habitat

Buck Ridge Ewe Group

TheBuck Ridge ewe group home rarnigepproximately85 km? and extends 19 km from Buck Ridge to the wésting
slopes below Rabbit Pedliap 9) There is limited GPS data to inform us on detailed movements within this ewe group.
The average elevation used by this ewe group is the second highest in the Peninsular Ranges at 965 mH@16&ft).
current reporting period, there were no GfeSllaredewesand only 1 VHEollared ewe in this area.
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