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Executive Summary

In the last threeyears, there has been an unexpected decline in the Sierra bighorn popuhatiach is
currently estimated to be just under 500 with 249 females, 81 Igrabd 166 maledDuring the California
droughtof 2012-2016, therangewide population increasedrom 202 to 314females and Sierra bighorn
experiencedow levels of lion predation and mild winterthen came the nearly reco#dreaking winter

of 2016-17 during which~100 femalegied, or
30%of all known females (not including lambs)
Another heavy winter quickly followed 2018-19
during which~75 femalesdied, or 25% of all
known females Most of these losses were
associated wittdeepsnow conditions, but there
was also extreme lion predabn at Langley
(Gammons et al. Z), which had previously
been one ofhe largestsourceherds.These major
losses have delayed downlisting for at least
another five years, and perhaps longer if we have
more heavy snow winters or extreme predation.
Thesedeclines have not only limited our capacity
to augment new herds, which are just getting
established, but have also reduced some source
herds and other herds to concerningly low levels.

Fortunately 2019 was a relatively mild winter
and Sierra bighorn experienced average levels of
survival and fecundityl his spring we successfully

w translocated six females from Wheeler into

| Warren (Figure 1) because the Warren
WP TR | | population had declined to a single female and
three malesOlancha, which was reintroduced in
2013, is now the fourth largest of all herds and
has been the most productivef the recently
reintroduced herdsThis year w greatly increased our mountain lion monitoring effoiitecluding adding

a count zone associated witllancha We had the highest mountain lion count for the region (N=50).
Additionally, we successfully translocated a lilat was known toprey uponSierra bighorrnout of
Warren, one othe more sensitive herds.HE Sierra Nevada Bighorn Sheep Recovery Progrimtuised

on reducing any further losses through mountain lion managenserd bolstering any small herds
through translocation when source herds allow

Figure 1.Captureof sixSierrabighornfrom the Wheeler herd
for translocation tothe Warren herd in March 2020.
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Figure 2 Overview of Sierra bighorn herd units and mountain lion count zones.
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Introduction and Background

Sierra Nevada bighorn shef@pvis canadensis sierfggre a unique subspecies native to the Sierra Nevada
in California(Grinnell 1912Wehausen and Ramey |l 2000, Wehausen et al. 200®y have distinctly
wide splayed horsand have been genetically isolated from other bighorn sheep subspieciesughly
100-300,0000 year¢Buchalski et al. 2016fonservationmanagement hagcludedhunting regulations
starting in 1878as well as a series of translocatidhat beganin 1979(Bleich et al. 199Ghat established

the Warren,Wheeler, and Langley herdss well as unintentionally creating Gibfsgure2). Despite
these efforts, theangewide populationwasestimated to beonly ~100individuals in 199%U.S. Fish and
Wildlife Service 2007)

In 1999, Sierra bighorn were placed on the federal endangered species list and theni@dlipartment

of Fish and Wildlife waselected to behe lead agencyn the implementation of recovery effortRkecent
bighorn dieoffs throughout the west have been associated with thacterium Mycoplasma
ovipneumoniagM. ovi), and it is thought that respiratory disease likely drove earlier declines in the
distribution and abundance in Sierbeighorn (Wehausen et al. 2011kortunately,M. ovihas not been
detected in the Sierra Neda (testing back to 2001and we have observed no signs of respiratory
disease such as coughing or lung lesipssicemonitoring began in974 Sierra bighorn population
dynamics appear to be largely drivendgult female surviva{Johnson 2014), and the top two causes of
mortality are predation by mountain lioPuma concoldrand winter death in the form of starvation or
avalanche.

This reportsummarizes the activities of the Sierra Nevada Bighorn Sheep prabersafter Rcovery
Program)rom May 1, 2019 to April 30, 2020heRecovery Programmonitors Sierra bighorn abundance,
demography and habitat use to inform management decisions regarding translocation, predator
management and disease risk. We monitenountain lion abundance, demographwnd habitat use
because they are the main predator and largest known cause of mortality foa ®ighorn.Monitoring

of Sierra bighorn and lions requires the capture and collaring of aningatgind counts, and the
investigation of mortalities and mountain lion ki3ur two main conservation activities are translocation
and predator managementAdditionally, we work to reduce the potential for disease transmission
between Sierra bighorn and domestic sheapd we promote bighorn recovery through public outreach.
We also support and direct academic research.

For brevity we refer to herd units usiggA y 3t S 62 NR yI YS&s F2NJ SEF YLX S Wi
Herd UnitWS NBFSNJ 2 {ASNNI bS@OIRIF 0A3IK2NY akKSSLI Ia Wo
Wt A Baghdafimal ID numbehnas a prefixa { € F2NJ O2f f | NBR fchll&diNsierrad A 3 K2 N
bighay s ' yR G[ ¢ FTRANYRAIAK2ZRNYI{4Gyd®iS WHamdpQ G2 NBLINEF
¢ April 30, 2020, beginning with lambing season and including the winter201Bor lions, the 2019 year

is from July 1, 2019 to J8n onX HAHAN® a{ 2dz2NOS¢ K SaRlangléy} HawSt S NE
O2yUNROGdzSR (2 NBOSYyld NBAYUGNRBRdAzOGAZ2Y&A o0&l NIAYy3I A
Arroyo, Laureland Olancha)Data and summaries in this report are preliminang are subject to change

contingent upon further interpretation, analyses, and review.
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Population Monitoring and Recovery Goals

Over the last twenty years, theingewide population of Sierra bighorn has increased fiokel, from a

low of 65femalesin 2000, to a high of 31&dult and yearling femaléa 2016 (Figur8). These population
estimates are largely based on minimum counts in combination with soragke-resight estimates
(Appendix BMethods). This year, we accounted for 249 females, 81 lagrahd estimated 166males for

a total of496 Sierra bighorn (Tabl¥). Males are estimated using a 2:3 ram:ewe ratio because survey and
collaring efforts are focused on females and are known to miss niisllethods) Females receive more
focus because they are the main drivers of Sierra bighorn population dynamics
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Figure 3.Rangewide female Sierra bighorn population abundance since 1999. Raidgenumbers are calculated using annual
herd values based on reconstructed minimum counts aaddResight estimates, as well as the most recent survey results for
herds not surveyed annually. Herd counts are combined across the animal yearq®&ayl B0). Because some herds are counted
in summer and others are counted during or after winteghaspring, the complete impacts of a given winter are not shown on
this graph.

Minimum counts are derived from ground survegsd occasionally compiled from multiple visits within

a herd and seasqrthey are almost always underestimateldere we report tle highest count for each

herd which typically occurs in the summer for most herds, but sometimes occurs in the folleinieg

or spring(Table 1)Because surveys spaammerii K N2 dzZ3K gAY GSNI Ayd2 &LINAYy3I:
the impact of a given winteiHowever, they do show th@opulation has declined during the last three
yearswhich islikely due to large Isses in the2016-17 and2018-19 winters in which there was a 30% loss

of females (~100) and25% loss of females (~7®¢spectively(Greene et al. 202, 2019).

The Recovery Plg.S. Fish and Wildlife Service 208{7@cifies that minimum counts are used to assess
progress toward downlisting goalBownlisting requirest least 305 femalewith specifidargets foreach

of four Recoverynits(Figure4), and ech recovery unit includes 2 herds Qurrently both the Southern
and Central Recovery Unitseet downlisting minimumswhile the Northern and Kern Recovery Unit
targets have noyet been met(Figure 4)

[’]
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Table 1. Reconstructed minimum coun{MC)of Sierra bighorn during May 1, 20& %\pril 30, 2020. Lambs not identified by sex.
Female and lamb estimates are expected to be more accurate than male estimates because there are more collared females and
survey routes are designed around them. However, all minimum counts are underestimatesenéepopulation is reduced by

all known mortality that occurred after the survey and before the end of the year.

Year .
Herd Female Female Female Lambs Male Male Male MC _ End Mortality Notes
Adult Yring Total Adult Yring Total Population post survey
Females
Olancha 22 4 26 13 8 2 10 49 24 S280, S278
No observations in
2019. In 2020 2
Laurel 1 0 2 0 1 0 1 3 2 M352 adult females seen,
S0 presumed
present in 2019
Possible lamb mor
tality because287
Big Arroyo 8 1 9 4 5 1 6 19 9 none was seen without a
lamb later in the
summer
Langley 18 1 19 5 14 3 17 41 17 S264, M178
Williamson 14 0 14 4 5 0 5 23 14 none
Summer count
Baxter 46 10 56 15 28 5 33 104 53 843352/'1174‘ females and lambs;
winter count males
Censored females
Sawmil 29 9 38 9 20 4 24 71 36 | 5326, M165, 165255 and
male S393 prior to
survey
Bubbs No consistent
(2018) 4 L 5 4 2 L 3 22 5 annual surveys
Femalest lambs
(identified as yrings)
Taboose 3 1 4 2 5 1 6 12 4 from May 2020
males from 2018
S417 6 Known poor count
Wheelew 36 8 44 13 23 3 26 83 37 ' only 6/12 female
translocated
collars seen
Convict! 4 2 6 3 2 0 2 11 6 none
Includesl unclass
ified yring& female
Cathedral 3 0 3 0 0 0 0 4 3 none 365 but not Gibbs
male 488
Gibbs 19 3 22 9 16 3 19 50 20 S191, S145
Warren 1 0 1 0 2 1 3 4 7 6 females
translocated in
Totals 208 40 249 81 131 24 155 486

WWinter counts, other surveys conductedsammer

During 2019, 13 of the 14 herds were counted from the gro(fbendix A) The only exception was
Bubbs, where we considered our 2018 cotmbe a better estimate for the whole herd than our single
summer observationWhile most summer surveys were of high quality, the winter surveys at Baxter and
Wheeler were quite poor because < 65% of collared females were seen. Notable reductions in herd size
included Warren which decreased from 5 to 1 femaléh€&dral which declined from 6 to 3 females, and

Big Arroyo which dropped from 14 to 9 females. In the spring Warren received 6 females from Wheeler
(Figure ). The most notable increase occurred at Olancha which grew from 23 to 26 females making it
the modsi &dzO0SaaFdzZ 27F (TR 20h0ydBwHbiitionkirRINGRSAall 122esséhtialin®rds
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identified in the Recovery Plan (Criteria B2, SNBS Recovery Plan 2007), and-ésserdial herds (Bubbs
and Cathedral, see Figure 2).

Female Sierra Bighorn in each Recovery Unit

soutnern. |,
Northern r
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Figure 4 Abundance ad distribution of female Sierra bighorn across recovery units compared to downlisting goals.

Collaringand Translocation Efforts

Capturing Sierra bighorn provides the opportunity to determine body condipioegnancy status, test

for disease, measure getie diversity, and deploy collars. Capturing animals is critical for translocations
and collaring animals enables us to monitor habitat use, disease risk, vital rates, and eb&mbsize
Power analyses indicate we need to maintain collars on 35%edfemale population in order to detect

a 10% change in survival over 10 yg@srman 2010We try to maintain this ratio for source herds with

>20 females anth newly established herd&Ve focuscapture and collaring efforts on females, they

tend to drive population dynamics. However, collared males can help identify patterns of habitat use and
identify and quantifydisease risk from contact with domestic sipeeso we also try to maintain some
collars onmales, particularly in herds near domestic shéepy, Warren Convictand Wheele)). This
spring we captured a total of 14 females frahe Baxter, Sawmiland Wheeler herds.

In general capture and collarirgtivities were reduceth accordance with CDF@viidelines to minimize
the potential to spreadCoronavirus diseas¢lowever, @ March 20 with a reduced capture crew, we
were able to capturand translocate 6 females from Wheeler to Wari@igures 1 an@). This included

4 pregnantadult females and 2 yearling femaleme of which was pregnantranslocated animals were
capturedfrom Pine Creelin Wheelerand releasednto Lundy Canyoat Warren Augmentation of the
Warren herd had beedesiredfor manyyears but was delayedue todisease risk posed by the grazing
of domestic sheep on Mono County proged Following the removal of domestic sheep frdvtono

/ 2 dzy Qodwag and Matthallotmentsin 2017, the opportunity existed to augment the Warren herd.
However, the severe winters a?016-17 and 2018-19 delayed the decision to proceed with an
augmentation. Mild conditions and minimal snow in spring 2020 provided suitable conditions for
transloation.
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On March 26, we captured an additional 8 adult females from Baxter and Sawmisllincluded the re
capture of Baxter femal&23 who had sustained neck injuries from previous collars andivessfore
released without any collar§.he seven othecaptured animals had not been captured befofecamera
collar was placed on Sawmill female S5&bgrammed to recordor fifty minutes every day during the
lambing season (April X8May 3T") and drop off May Fto detectbirth, possibé lamb predaton events
and diet compositiorfFigure5). All other animals were released witloth a VHF and GPS collar.

Figure 5Spring 2020 camera collar images from Sawmill female S541 showing foradingg@onum fasiculaturand interaction
with another ewe.

At yearend there were 107 marked females including 49 functional GPS collars and 81 functional VHF
collars. For males, #dre were 45 marked males with 14 functional GPS collars and 31 functional VHF
collars.The majority of ollared Sierra bighorn have both a VHF and GH&r.

2019DemographidRates

Here we reportfemale population size (Figu@ 2019 Female Sierra Bighorn
and estimated survivalates for collared animals

and lambs (Figurg) as well asobserved ratios
(Figure8) for each herdNotably, Olancha, which
was initially reestablished in 2013is now the

40 A

fourth largest herd. Olancha also had moderate herdtype
high survival rates and fecungit based on B source
observed ratiosDue to small samples sizes, we a H new

. 20 4 other
not able to calculate all vital rates for all herds ar
most estimates have large confidence interva
This means that individual herd year vital rate I -

should be interpreted cautiously. ———
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Figure 6.2019 Reconstructed minimum counts of female Sierr.
bighorn. Bubbs herd count from 2018.
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Collared Female Survival
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Figure 7. Collared female and lamb survival estimates by herd with 95% confidence intervals. Femaleestiviatdd using
Kaplan Meier and lamb survival estimated using age ratios.

Figure 8.0bserved ratios of lambs and yearlings (males and females combined) to adult females by herd.

2019 CauseSpecific Mortality

We detected31 mortalitieson 18 collared andl3 uncollaredbighorn(Figure9). The only cause of death
identified this year was predation (I86; Figurel0), the majority by mountain lion but also a single bobcat
predation evenbn a collared female at Gibbs naafialker LakeUncollared aimal mortalitiesare biased
toward predation as cause becauswny areencountered by investigatg collared lion clustersr by
searching in areas of known high lion predatidve expect to detect higher collared female mortality
because more females amllared, however as a proportion of collars present, the collared female
mortality rate wasl1% (12/107and the collared male mortality rate wa8% (6/45)



