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The invest igator began noni tor ing the nigratory novenents of
t l tg Round Val ley deer herd and their  progression toward the proposed
sherwln sk1 Area boundaries upon contract f inalization on 12 April
1985. 0n this daYr a total  of  2? deer were 6eA::  d ' r r ing an i -nfensive
ground survey of  the lower snow free port ions oi  Lne Sherwinjetaging
area. This included those areas near Laurel  Mountain and the i  sage-
brush- l -ava f lats south of  Mannoth Junct ion where deer are kabwn to
congregate 1n the spr lng.

A ground survey was conducted on the foLrowing dayr lg Apr i1,
when the investigator hlked into the proposed skj. area fron t,he
Laurel  Mountain road. Throughout th is surveyr.which fo l lowed. the
Sherwin road to the Mannoth Moto-Cross road and into the proposed
ski  arear the invest igator saw no deer or deer s i -gn to the south
and west of  Laure1 Mountain road.

Ground surveys conducted by the i_avestigator on the z1$, zlrd.,
and 2l ! !  of  Apr j - l  1985, revealed a steady increase of  deer into the
lower port ions of  the Sherwin staging area. The invest igaton counted
33O deer on a dawn road survey on 26 Apr i l  19g6. 0n this road survey
the fartest  west toward the proposed ski  area i -n which deer were
seen was Surumers road.

The f i rst  deer observed w' i th in the boundar ies of  the proposed
Sherw'in Skj- Area waa on 1 l, lay 1985. On this day the i_nvestlgator
conducted an intensive two niLe ground survey. OnIy one deer and. the
sign of  two others was observed near the Junct ion of  the Moto-Gross
road and Sherw'in road. This j-s two weeks later then the 15 April L9B,
date of  l -ast  year when the f i rst  deer was observed in the proposed
ski  area.

Throughout the nonth of  May, nine ground surveys were conducted
in the lower staging area port ion of  the proposed ski  area. s ix
surveys were conducted in the nore snow free port ions of  the staging
area north-west of  the noto-cross.  The sarne route was walked on
each survey and al l  deer s ign vras recorded. The highest nunber of
deer observed ou any one survey sras 35.

Three ground surveys were conducted, on the lower western port ion
of the proposed ski  area. This included' that  area west of  the gravel
pi t  and the U.S. Forest  Service neadow to Hj .dden pond..  Only one deer
was observed dur ing these three surveys. Howe';er,  deer t racks were



observed far into the gravel  Fi t r  aad deer t racks and dropplngs

were seen as far  vrest  as Hidden Pond on each of  the surveys. The
third of these surveys conducted on 2) l4ay L985, revealed heavy

deer.aigl l  in the form of t racks and droppings fron the gravel  p i t

cu i r isu, . r .  lond, w1th the greatest  anount of  s ign being' let , -  i rc,gt '
the southern edge of  the Mannoth Meadow.

Aa additional four grouud surveys were conducted in Solitude
Canyon. The f i rst  deer s ign in the forn of  t racks was observed

on 26 May 1986 on Sol i tude ELat.  And traiLs made by ni ,grat ing deer
were observed i-n the snow over Solj-tude Pass on. 27 May 1986. This
is exactly uine days later then last years 17 May 1985 date when
deer t racks were f i rst  seen on Sol i - tude FIat .
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ACTCIOHLEDGEI{ENTS

The invest igator is current ly working under contract  wi th 0 'Connor
Design Group of  Mannoth Lakes, Cal i fornia,  wi th the cooperat ion of
the Cal i fornia Departnent of  Fish and Gane (DFG). Al l  road survey
and radio te lenetry data used in th is report  vere provided by
Thomas E. Kucera f ron a concurrent study of  Eastern Sierra Deer,
and are used with his pernission; thelr  nay nbt be ci ted or
publ ished without the permission of  Thonas E. Kucera.

STT'DY AREI

The proposed Sherwin Ski  Area, hereafter designated the Study Area,
is located in Sect ions 10 -  15,23 and 24 of  T.4S, R.Z7E, in the
Mamnoth Ranger Distr ict  Inyo Nat ional  Forest  (Fig.  2)  (Kucera
1935).  The area conpr ises approxinatel) '  2r000 acres of  steep,
general ly north-facing terrain,  varying in elevat ion f ron 8r000 to
11,000 feet,  and l ies between the Sherwin Creek drainage on the
east and the Mannoth Lakes basin on the west.
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MElAODS

A. Ground surveys.

In order to deternine the t in ing,  intensi ty and durat ion of  deer
spr ing staging act iv i t ies and the size and "boundar ies" of  staging
area habi tat ,  ground surveys were conducted throughout the lower
Chaparral /Sagebrush Scrub port ion of  the Study Area along two f ixed
routes ( f ig.  3) .  Route A covered an area south of  Sherwin Creek
Road and north of  the Moto-Cross and east of  the t ra i l  leading to
Mannoth Rock. Route B covered the lower western part  of  the Study
Area fron the Mannoth Rock Trai l  west to the s l ide area at  Hidden
Pond, including the Southern edge of  the Mannoth Meadow, the United
States Forest  Service (U.S.F.S:)  stock neadow and the gravel  p i t .
0n each ground survey al l  deer observed were counted and classi f ied
according to sex and age and their  locat ions plot ted on an aer ia l
photo.  Any deer s ign encountered dur ing a ground survey was also
recorded. Transect routes were al ternated on consecut ive surveys
after 13 May 1986, once snow condi t ions al lowed.

In order to deternine the t in ing and intensi ty of  n igrat ion through
the Study Area, ground surve)rs were conducted in Sol i tude Canyon.
During the f i rst  ground survey into the can) 'on,  a Z0 foot long
sect ion was cleared to bare dir t  on al l  najor deer nigrat ion
trai ls.  0n subsequent surveys into the canyon the anount of  f resh
sign observed crossing al l  c leared areas was noted.

B. Telenetry

Radioed aninals were located fron the ground and fron a DFG
fixed-wing aircraf t .  Al l  narked deer observed in or near the Study
Area were ident i f ied as to winter ing area and their  locat ions
plot ted on an aer ia l  photo.  Al l  unnarked deer observed in or near
the Study Area were classi f ied according to sex and age and their
locat ions recorded.

C. Road surveys

During spr ing and ear ly sunner of  1985 and 1986, weekly dawn road
surveys were conducted fron a vehic le in and near the Study Area to
deter ln ine the t in ing,  pattern and intensi ty of  deer nigrat ion ( f ig.
4).  Each week a f ixed route was dr iven along Sherwin Creek Road,
Sunners Road and the Moto-Cross Road between U.S. Highway 395 and
Old Maurnoth Road. Dur ing each survey al l  deer observed were
counted and their  locat ions recorded.

-7-
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R,ESULTS

Spring 1986

A total  of  20 ground surveys were conducted throughout the
Chaparral /Sagebrush Scrub or staging area port ion of  the Study
Area between 18 Apr i l  and 18 June 1986 (Fig.  3) .  Thir teen of
these surveys were conducted along route A and 7 surveys along
route B. A total  of  116 deer were observsd along route A dur ing
the 13 surveys. The najor i ty of  these deer were observed along
the eastern border of  the Study Area, wi th in a few hundred
neters north of  the Moto-Cross. Only L7 deer were observed
along route B. 0f  these 17, 10 were observed along the eastern
port ion of  the survey route,  4 just  south of  the gravel  p i t  area
and 3 near the southern edge of  the Mannoth Meadow. The
greatest  nunber of  deer observed on any one survey was 35, seen
along route A on 26 l f iay 1986. Af ter  26 l , lay the nunber of  deer
and fresh sign observed along both survey routes dininished
dranat ical ly.  0n a survey conducted along route A on lZ June,
no deer or f resh sign were observed.

Figure 5 shows the resul ts of  the ear ly dawn road surveys
conducted in spr ing 1985 and 1986 (Kucera,  Unpubl ish.  ) .  I t  can
be seen that the pattern of  1986 closely resembles that of  1985
with the nunber of  deer counted on the f i rst  road surveys of
each year being between 300 and 400 and ingreasing to more than
600 before fa l l ing of f  as aninals nigrated to their  sunner
ranges. The only di f ferences between the two years exists in
the t in ing and intensi ty of  migrat ion.  Road surveys were
started eleven days later in 1986 than in 1985 (15 Apr i l  1985
and 26 Apr i l  1986) and yet the nunber of  deer observed on each
of the start ing dates were near ly the same. In 1986, the f i rst
deer were not observed in the lower port ion of  the Sherwin
Staging Area near Highway 395 unt i l  L7 Apr i l ;  the f i rst  deer
were observed in the Study Area in 1986 on foot on 1 May. In
1985, {eer were f i rst  observed in the Study Area on foot on 17
Apri l  (Kucera 1985).  I t  can also be seen i ron the road survey
data that deer nunbers began to decrease approxinately 10 days
ear l ier  in 1985 than in 1986 as aninals started to nigrate to
their  surnDer ranges.

Another v lay of  deternining the tenporal  pat tern of  spr ing
nigrat ion through or near the Study Area is shown in Figure 6.
(Kucera,  Unpubl ish.) .  Here the cunulat ive percent of  radioed
deer crossing the Sierra Crest  is plot ted by date for  the spr ing
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nigrat ions of  1985 and 1986. In 1985, the f i rst  radioed deer
lef t  the staging area to nigrate over the crest  on 15 May. Road
survey data (Fig.  5)  for  1985 show a sini lar  t rend with t t re
nunber of  deer counted in the staging area decl in ing af ter  15
May. In 1986, the f i rst  radioed deer nigrated over the s ierra
Crest on 2S l , lay-,  10 days later than in 1985. Despi te th is
di f ference in the t iming of  migrat ion between the two years,  a
higher percentage of  radioed deer (621) had noved over- the crest
by 1 June 1986 than by the sane date in 1985. The road survey
resul ts for  1986 (Fig.  5)  a lso display a nore r"apid departure 'of
aninars f ron the staging area than in 1985, wi th-  the nunber of
deer counted decreasing sharply af ter  23 l tay.

In spr ing of  1985, the last  radioed deer to cross the Sierra
crest  was on 23 June. In spr ing 1986, the last  radioed deer to
cross the crest  was on 15 June. Despi te the extrenes found
between the tr f ,o years,  the nean crossing date of  radioed deer
over the crest  is  the sane, 5 'June.

sini lar  resul ts in the t in ing'and intensi ty of  n igrat ion for
spr ing 1985 and 1986 can also be shown fron data col lected on
ground surveys conducted in Sol i tude Canyon and the Maunoth Rock
area. In 1985, the f i rst  deer s ign seen in Sol i tude Canyon was
on !6 May-(Kucera 1985);  in 1986; the f i rst  deer s ign oLserved
in Sol i tude Canyon was on 25 May. The f i rst  deer s ign observed
under Maurnoth Rock and near the Lake Mary Road in 1966 was on Zs
May.

Figure 7 shows the Sherwin Staging Area near the town of  Mannoth
Lakes, Cal i fornia.  The area extends innediately to the south
and east of  the Mannoth Lakes Vi l lage and includes nost of  the
lower Chaparral /Sagebrush Scrub and nixed coni fer  port ion of
the Study Area. Figure 3 better shows the staging areaI 'boundar iesfr  in the study area. They include the southern edge
of the Mannoth Meadow to the s l ide area near Hidden Pond; the
U.S.F.S. stock neadow; and about hal f  of  the gravel  p i t  area.
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DISCUSSIOil

conplet ion of  th is report  cones a th i rd year of  data
spr ing deer nigrat ion in and around the proposed Sherwin
The infornat ion in th is report  conbined with two

years of  spr ing data wi l l  help el in inate any guess work
ar ise concerning deer nigrat ion and staging near Manmoth

In spr ing of  1984 and 1985, deer have lef t  the Round Val ley
winter ing area in ear ly Apr i l  (Kucera 1985).  Because of  heavier
snow condi t ions in spr ing of  1986, deer did not leave the winter
range unt i l  n id Apr i l  (Kucera,  Unpubl ish.  ) .  Soon af ter  leaving the
winter range, deer arr ive in the lower port ion of  the Sherwin
Staging Area near Highway 395. Once the f i rst  aninals arr ive in
the staging area, deer nunbers quickly increase to several  thousand
by the beginning of  May. Deer spend approxinately 3 to 6 weeks in
the staging area before noving to their  western Sierra sunner
ranges (Kucera 1985).

The enorni ty and importance of  the Sherwin Staging Area should not
be underest inated. I t  occupies a vast  amount of  land which extends
innediately to the south and east of  the Marnnoth Lakes
Vi l lage ( f ig.  7. . ) ,  and consists pr inar i ly  of  Chaparral /Sagebrush
Scrub and nixed coni fer  vegetat ion.

Much of  the lower port ion of  the proposed Sherwin Ski  Area consists
of  these sane vegetat ive t )?es, and is also used by deer for  spr ing
staging. The nap in Figure 3 shows the "boundar ies" of  the staging
habi tat  in the Study Area. These "boundar ies" cannot be clear ly
def ined and only represent areas of  nore concentrated deer use.

Only 133 deer were observed dur ing Z0 ground surveys conducted
throughout the loner staging port ion of  the Study Area. However,
these were only aninals v isable f ron the t ransect l ine.
Undoubtedl)r ,  due to uneven, broken terrain and the presence of  f ree
roaning dogs seen in the Mannoth Meadow and the U.S.F.S. stock
meadow, nany deer in the Study Area in spr ing 1986 were not
observed.

In spr ing of  1984, the f i rst  deer were observed in the Study Area
on 20 Apr i l ;  in 1985, the f i rst  deer were observed in the Study
Area on L7 Apr i l .  Both spr ing of  1984 and 1985 fol lowed winters of

-15-



norrnal  snowfal l  anounts in the Mannoth area. In the winter of
1983-84, 169.5 total  inches of  snowfal l  were neasured between
October and May at  a locat ion near the Study Area with an elevat ion
of approxinately 8r000 feet.  Between October and May in the winter
of  1984-85, 224.0 total  inches of  snowfal l  were neasured at  the
same locat ion (U.S.F.S.,  Unpubl ish.  ) .

In the winter of  1985-86, one of  above average snowfal t  and
precipi tat ion,  294.3 inches of  snow were recorded between October
and May. In spr ing 1986, deer arr ived in the Sherwin Staging Area
near Highway 395 several  days later than in spr ing 1984 and 1985.
The f i rst  deer were observed in the Study Area approximately two
weeks later in spr ing 1986 than in 1984 and 1985. Deer were also
found to nigra. te through the Study Area exact ly 10 days later in
1986 than in 1985.

These di f ferences in the t in ing of  n igrat ion over the last  three
years are undoubtedly related airect ly to the anount of  snow
remaining on the ground in the spr ing.  In spr ing of  1986, a
considerably greater amount of  snow covered the east s lope of  the
Sierra than in 1984 or 1985, thus resul t ing in a later nigrat ion.
Wal lno (1981) also noted that movenents of-migratory aninals,
al though habi tual ,  naybe accelerated or delayed by unseasonal
snowfal ls or nel ts of  the snow blanket.

I f  th is infornat ion is to be used to predict  the t in ing of  future
spr ing rnigrat ions,  i t  should be renembered that i t  can only be used
when appl ied to spr ing seasons of  ident ical  c l i rnat ic condi t ions.
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IltnoDucrlor

The proposal to develop tbe SherrrJ.n Skl Area ro hrrmth Lakes, f,ono Couuty,
Gallforala (Flg. 1) hae geaerated uucb coucera over poteutlal adverse
lltrncte of tble developrent on ulgratory Rocky lountaln rule deer
(Odocolleus benlouuE heuloauE). Erteuslve laformtlon regardlu6 deer and
other wlld1lfe use lu the area was collected for the ekl area feaelbtllty
etudy lu 19Etl  and 1985 (Kucera 19E5). In tbe spr lng aud faII  of  1966,
addltlonal luforuatlon regardlng deer ulgratlou wlthln tbe propoeed Sberwin
Stl  Area wae col lected (Taylor 19EO). Tbe obJect lve of tbe preseot work 1s
to gather slte-epec1flc luforoatloa regardl-8 tbe tLnlugr patteru, and
lntenelty of deer nlgratlon wlthln tbe proposed Sberwln Skl Area 1n the
eprlng and fall of tgg?. Tbe lufornatlou preseuted lu thle report conbined
wlth eprlug ulgrat lon data fron 1984, 1985, and 1986 wl l l  be used by
rectource EDaEert for the purpose of avoldlng poteutial coufllcts between
deer ulgratton aud skl  area operat lou act lv l t les.

ACElttrI.EDGEXBrDS

Ttre luvestlgator ts cureutly rrorklng uuder coutract tbe Denpsey
Constructloa Gorporatlou of fa'oth LaLes, Callforula, wlth cooperatlou of
tbe Unlted States Foreet Servlce (USFS) and tbe Callforula Departoeut of
Flsb and Gam (DFG).

STUDI AAtsA

The proposed Sherwln Stl Area, hereafter deslgnated the Study Area, ls
located i .n Sect loue 10 - 15, 23 aud 24 of T. 4 S, R. 2E E, lu the fannoth
Ranger Dlstr lct  Iuyo fat lonal Forest (Flg. 2> (Kucera 1985).  The area
conprlses aPProxlnately 2rOOO acre6 of steepr g€Derally uorth-faclng
terraln'  varylug ln elevat lon frot  8,  OOO to 11. OOO feet,  aud l lee between
the Sherwla Creek dralaaE€ oD the eaet and tbe trannoth Lakee Basla ou tbe
rest.
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ETEODS

In order to deternlne the -.rurugr frqur;e:rr, rnd duratlon of deer uJ.SratLon
througb the Study Area la the sprJ.ug of 1987, ground Eiurveys wclre conduct
1u Solltude Cauyon and Dear tranmoth Rock betweeu 1 lday and 3O Juue 1987.
Prlor to any deer mverents through the Study Area, a twenty foot. sectlor
of each uJor ulgratlon trall rras cleared to bare ground. Ou each €iurveJ
all deer tralls w€re lnepected aud an atterrpt was uade to quantlfy the
uunber of tracks crosst'.8 eacb cleared area. All cleared areaEi rr€re
bnrshed cleau of tracks and debrls after each €iurvey. A11 deer observed
durlng grouud eurvey€ rere couated and classlfted accordlng to ser and a1

nBs1ul.ttt

Sprtn6 198?

A total of 22 ground e;urvey6, 10 1n Solltude Canyon and 6 near famoth
Rocllr, w€re conducted betweeu 29 Aprll an;d 27 Juue L987. Grouud surveyt
rrere conducted ln Sol l tude €aayou ou 29 Aprl l ,  aod 5, 9,  11, 13'  14'  15'
19, aad 25 tray aud 1. 3,  8,  11. 16, 22, aurd 27 Juue. 91thLu the vlc lul t
of famtb Rock, surv€yGi rr€re couducted ou 29 Aprll, aud 5, 11' and 15 f'
aad I aad 11 Juae.

In the wlnter of 1986-87, a total of 1OO.7 lnchee of suowfall was record.
at the lluotb Raager Statlou, elevatlon 7,8OO feet (U. S. F. S. 

' 
Uupubllsh

In the sprlng of 1987, the flrst deer were observed ln the lower, staglu
area portlon of the Study Area ou 14 Aprll. Deer slgn was flrst observe
ln Solltude Canyon and Solltude Paee ou la frdy. Tbe peak of deer Dc,yere
tbrough Solltude Canyon ln eprl'.6 of L9AT occured approxloately betweeu
tray aad 3 Juae. After 3 June, deer rcverent througb Solitude Caayon
conttnued oa a graduelly decllalng baele uut1l 22 Juue. Ou a ground sur
conducted ou 27 Juae, no deer or fresh deer slgu wae obeerved ln Solltuc
Caayon. The flrst nlgratory deer slgn observed 1a the viclnlty of fanmr
Roch and tbe LaLe trary Road, wai oD 11 lday.

Iu the wlnter of 1985-E6, a total of 29t[.3 lnches of 'enowfall rvas recorc
at the tramth Raager Statlon (tt. S. F. S. , Unpubllsh. ). In the sprlng of
19E6, the flrst deer w€re observed la the lower portlon of the Study Are
near Sherwlu Road on 1 lay (Taylor 19E6). The flrst deer elga observed
Solltude Canyon and over Solltude Pass lu sprlag 1986 hra6 on 25 llay. Tt
peak of deer myereDt through Solltude Canyon lu sprlng 1986 was
approrlnately between 25 Uay and 10 Juae. Deer movemnt through Solltut
Canyoa 1n sprlug of 1986 contlnued untll 24 June, after whlcb no deer or
fresb elgu was obeerved. The flrst deer slgn observed ou mlgratLon tra:
1n the Study Area 1ead1n6 tourard f,amth Pass waEi oa 23 llay.
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Iu the wluter of 1984-85, 224.0 total  lachestof saorsfal l  wa6 recorded at
tbe Irlannoth Statlon (U. S. F. S. , Uapubllsh. ) . Debr were f lrst observed. lu
.he lower portLon of the Study Area rr€lar Sherv' j :  P--:d - , . r i  L i" .-- .or lng of 1945

lrn 17 Aprll (Kucera 1985). The f lrst deer 6r6u r-lursr:r v.-.ii i;- o:lltude Canyon
aud Solltude Pass 1n sprlng 1985 wa6 on 16 tay. Accordlng to radlo
telenetry data (Kucera 1945), deer uovenent throu6h Solltude Canyou in
spr1n5 1945 conttaued unt l l  appro- lnately 24 Juae. Also, 1n spr lng 1985,
deer flret begau leavt-6 the Study Area aud ulgratlug over tansoth Pass ou
appro- lntely 16 fay.

Iu tbe wlnter of 1983-84, 261.0 total lnches of saowfall was recorded at
the tarnooth Ranger Stat lon ( I I .S.F.S.,  Unpubltsh. ) .  For the spr lng of 1984,
no data exlsts oa the dates ln whlcb deer flrst'begau nlgratlag througb the
Study Area. Eowever, because 26,1.0 lnches of snowfall l les betureen total
amunte recorded for the wlaters of 1984-85 <221.0 lncbes) and 1986-8?
(294.3 luches)' lt seens loglcal to aesume that deer movemeut tbrough
Solltud,e Canyon ln tbe sprlag of 1984 probably begau sometlre between 16
and 25 lday. It can aleo b,e aesuned froa data collected lu sprlug 1985,
1966' aud 1967 that deer rcverent through Solltude Canyon lu sprlug 1984
probably ended by no later thau 24 Juue.

Dlsnsslol

Is tbe wlster of 1985-86, one of above averat€ snorrfall and preclpltatlou,
293.4 lncbee of saow vt€r€ recorded between October and fay. In the wluter
of 19E6-E7' oae of below average suorrfall, 1OO.7 lnches of suow w€re
recorded w1th1n tbe eae tlre lnrlod. Thus, the wlaters of 19E5-86 aud
1986-87 rePreeeDt trc extreree ln total euorrfall '.amunts for the eastern
Slerra. Desplte theee dlfferences, only 11 daye separate the datee ln
whlcb deer flret be6au rcvlng through Solltude Canyon aad over Solltude
Paee' It cau aleo be eeen froa eprlug ulgratlon data collected over the
Iaet tbree y€lar€ that verJr llttle dlfference erlsts wlthln the thiug at
whlch deer novemnts tbrough Solltude Canyou euded.

Throughout the laet three yearGi a dlfference of ouly 12 days separate the
tlntng ln whlch deer flrst begaa mlgratlnE pa6t tannoth Rock toward tbe
famth Lahee Basln and lanmth Paes.

Regardless of the anouat of saowfall recelved durlnE any orre wtDter, lt ls
probably safe to aseum fron data collected over the last three yearel that
sprlng deer ulgratlon through the Study Area w111 begln no earller than the
flrst rteek lu l[ay and end no later tban 1 June. Provlded the Sberwlu Skl
Area ls developed' tbe data collected over the last three yeare; should be
ueed by skl area offlclals aud reeource Eanagers for the purpose of
el lmluat lug any conf lLcts betweeu deer ulgrat loa and skl  area actLvl t les.
Tbe aprlag ulgratlon data presented ln tbls report should 6erve aa a
fouad"atLon by whlch guldellnes governlng the tlnlug of ski area operations
cau be establlshed.
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II{TROIIUCTIOT

Recent wi ld l i fe research in the proposed Sherwin Ski  Area in
Mannoth Lakes, Mono County,  Cal i ior i r ia ( f ig.  1)  has generated nuch
concern over potent ia l  adverse inpacts of  th is developnent upon
migratory Roci<y Mountain nule deei  (9@oi leus henionlp).  Ai though
ex I ens i vb i nf o ina t i on re gard i ng nul e--ilEi-FwiTEiil--fEe p r op o s e d
ski  area has already been col lected (Kucera 1985),  addi t ibnal  data
is needed to better deternine:

1.  the t in ing,  pattern,  durat ion and intensi ty of  nule deer use
within the boundar ies of  the proposed Sherwin Ski  Area dur ing
the spr ing and fal l  n igrat ions of  1986, and

Z. the s ize and "boundar ies" of  deer spr ing staging habi tat  wi th in
the proposed Sherwin Ski .  Area.

This report  wi l l  be used as an addendun to the 1984 and 1985
Sherwin- Ski  Area Deer and l { i ld l i fe Study recent ly corupleted by
Thonas E. Kucera.
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INIROIIUCTIOX

Recent wi ld l i fe research in the proposed Sherwin Ski  Area in
Mannoth Lakes, Mono County,  CaI i ' for i r ia (Fig.  1)  has generated nuch
concern over potent ia l  adverse inpacts of  th is developnent upon
nigratory Rocky Mountain nule deei  (O<!g_coi leus henion!1g).  Ai though
extensiveinfornat ionregardingnu1eff ieproposed
ski  area has already been col lected (Kucera 1985),  addi t ional  data
is needed to better deternine:

1.  the t iur ing,  pattern,  durat ion and intensi ty of  nule deer use
within the boundar ies of  the proposed Sherwin Ski  Area dur ing
the spr ing and fal l  n igrat ions of  1986, and

?. the s ize and "boundar ies" of  deer spr ing staging habi tat  wi th in
the proposed Sherwin Ski  Area.

This report  wi l l  be used as an addendun to the 1984 and 1985
Sherwin Ski  Area Deer and Wildl i fe Study recent ly conpleted by
Thonas E. Kucera.
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ACNTOWTEDGE}TEilTS

The in i rest igator is current ly working under contract  wi th 0tConnor
Design Group of  Mannoth Lakes, Cal i fornia,  wi th the cooperat ion of
the Cal i fornia Departnent of  Fish and Gane (DFG). Al l  road surve) '
and radio te lenetry data used in th is report  were provided by
Thonas E. Kucera f rom a concurrent study of  Eastern Sierra Deer,
and are used with his pernission; they nay ngt be ci ted or
publ ished without the pernission of  Thonas E. Kucera.

STUDY AREA

The proposed Sherwin Ski  Area, hereafter designated the Study Area,
is located in Sect ions 10 -  15,  23 and 24 of  T.4S, R.?7.8,  in the
Mannoth Ranger Distr ict  Inyo Nat ional  Forest  (Fig.  2)  (Kucera
1985).  The area conpr ises approxinately 2,000 acres of  steep,
general ly north-facing terrain,  varying in elevat ion f ron 8,000 to
11,000 feet,  and l ies between the Sherwin Creek drainage on the
east and the Mannoth Lakes basin on the west.
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I{ETHOIIS

A. Ground surveys.

In order to deternine the t in ing,  intensi ty and durat ion of  deer
spr ing staging act iv i t ies and the size and "boundar ies" of  staging
area habi tat ,  ground surveys were conducted throughout the lower
Chaparral /Sagebrush Scrub port ion of  the Study Area along two f ixed
routes (Fig.  5) .  Route A covered an area south of  Sherwin Creek
Road and north of  the Moto-Cross and east of  the t ra i l  leading to
Mannoth Rock. Route B covered the lower western part  of  the Study
Area fron the Manmoth Rock Trai l  west to the s l ide area at  Hidden
Pond, including the Southern edge of  the Mannoth Meadow, the United
States Forest  Service (U.S.F.S:)  stock neadow and the gravel  p i t .
0n each ground survey al l  deer observed were counted and classi f ied
according to sex and age and their  locat ions plot ted on an aer ia l
photo.  An)r  deer s ign encountered dur ing a ground survey was also
recorded. Transect routes were al ternated on consecut ive surveys
after 15 May 1986, once snow.condi t ions al lowed.

In order to deternine the t iming and intensi ty of  n igrat ion through
the Study Area, ground surveys were conducted in Sol i tude Canyon.
During the f i rst  ground survey into the canyon, a Z0 foot long
sect ion was cleared to bare dir t  on al l  najor deer nigrat ion
trai ls.  0n subsequent surveys into the canyon the anount of  f resh
sign observed crossing al l  c leared areas was nbted.

B. Telenetry

Radioed aninals were located fron the ground and from a DFG
fixed-wing aircraf t .  A11 narked deer observed in or near the Study
Area were ident i f ied as to winter ing area and their  locat ions
plot ted on an aer ia l  photo.  Al l  unnarked deer observed in or near
the Study Area were classi f ied according to sex and age and their
locat ions recorded.

C. Road surveys

During spr ing and ear ly sunmer of  1985 and L986, weekly dawn'road
surveys were conducted fron a vehic le in and near the Study Area to
deternine the t iming, pattern and intensi ty of  deer nigrat ion ( f ig.
4).  Each week a f ixed route was dr iven along Sherwin Creek Road,
Sumners Road and the Moto-Cross Road between U.S. Highway 395 and
01d Mannoth Road. Dur ing each survey al l  deer observed were
counted and their  locat ions recorded.

-7-
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RESULTS

Spring 1986

A total  of  Z0 ground surveys were conducted throughout the
Chaparral /Sagebrush Scrub or staging area port ion of  the Study
Area between 18 Apr i l  and 18 June 1986 (Fig.  3) .  Thir teen of
these surveys were conducted along route A and 7 surveys along
route B. A total  of  116 deer were observed ,along route A dur ing
the 13 surveys. The najor i ty of  these deer were observed along
the eastern border of  the Study Area, wi th in a few hundred
neters north of  the Moto-Cross. Only L7 deer were observed
along route B. 0f  these L7, 10 were observed along the eastern
port ion of  the survey route,  4 just  south of  the gravel  p i t  area
and 3 near the southern edge of  the Manmoth Meadow. The
greatest  number of  deer observed on any one survey was 35, seen
along route A on 26 May 1986. After 26 May the nunber of  deer
and fresh sign observed a16ng both survey routes dininished
dranat ical ly.  On a survey sonducted along route A on 12 June,
no deer or f resh sign were observed.

Figure 5 shows the resul ts of  the ear ly dawn road surveys
conducted in spr ing 1985 and 1986 (Kucera,  Unpubl ish.  ) .  I t  can
be seen that the pattern of  1986 closely resenbles that of  1985
with the number of  deer counted on the f i rst  road surveys of
each year being between 300 and 400 and increasing to nore than
600 before fa l l ing of f  as aninals nigrated to their  summer
ranges. The only di f ferences between the two years exists in
the t in ing and intensi ty of  rn igrat ion.  Road surveys were
started eleven days later in 1986 than in 1985 (15 Apr i l  1985
and 26 Apr i l  1986) and yet the nunber of  deer observed on each
of the start ing dates were near ly the sane. In 1986, the f i rst
deer were not observed in the lower port ion of  the Sherwin
Staging Area near Highway 395 unt i l  17 Apr i l ;  the f i rst  deer
were observed in the Study Area in 1986 on foot on 1 May. In
1985, deer were f i rst  observed in the Study Area on foot on t7
Apr i l  (Kucera 1985).  I t  can also be seen fron the road survey
data that deer nurnbers began to decrease approxinately 10 days
ear l ier  in 1985 than in 1986 as aninals started to nigrate to
their  sunmer ranges.

Another way of  deternining the tenporal  pat tern of  spr ing
rnigrat ion through or near the Study Area is shown in Figure 6.
(Kucera,  Unpubl ish.) .  Here the cunulat ive percent of  radioed
deer crossing the Sierra Crest  is plot ted by date for  the spr ing

-10-



nigrat ions of  1985 and 1986. In 1985, the f i rst  radioed deer
lef t  thg staging area to nigrate over the crest  on 1s May. Road
survey data ( f ig.  5)  for  1985 show a sini lar  t rend with t t re
nunber of  deer counted in the staging area decl in ing af ter  15
May. In 1986, the f i rst  radioed deer nigrated over the Sierra
Crest on 2S l iay,  10 days later than in 1985. Despi te th is
di f ference in the t in ing of  n igrat ion between the two years,  a
higher percentage of  radioed deer (621) had noved over the crest
by 1 June 1986 than by the sane date in 1985. .  The road survey
resul ts for  1986 (Fig.  5)  a lso display a nore rapid departure of
aninals f ron the staging area than in 1985, wi th the number of
deer counted decreasing sharply af ter  23 l tay.

In spr ing of  1985, the last  radioed deer to cross the Sierra
crest  was on ?3 June. rn spr ing 1986, the last  radioed deer to
cross the crest  was on 15 June. Despi te the extrenes found
between the two years,  the nean crossing date of  radioed deer
over the crest  is  the same, 3 June.

Sini lar  resul ts in the t i rn ing and intensi ty of  n igrat ion for
spr ing 1985 and 1986 can also be shown fron data col lected on
ground surveys conducted in Sol i tude Canyon and the Mannoth Rock
area. In 1985, the f i rst  deer s ign seen in Sol i tude Canyon was
on 16 May (Kucera 1985);  in 1986, t f re f i rst  deer s ign observed
in Sol i tude Canyon was on 25 May. The f i rst  deer s ign observed
under Manmoth Rock and near the Lake Mary Road. in 1986 was on 23
May.

Figure 7 shows the Sherwin Staging Area near the town of  Mannoth
Lakes, Cal i fornia.  The area extends inmediately to the south
and east of  the Mannoth Lakes Vi l lage and includes most of  the
lower Chaparral /Sagebrush Scrub and nixed coni fer  port ion of
the Study Area. Figure 3 better shows the staging area
"boundar ies" in the study area. They include the southern edge
of the Mannoth Meadow to the s l ide area near Hidden Pond; the
U.S.F.S. stock meadow; and about hal f  of  the gravel  p i t  area.
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DISCUSSIOil

With the conplet ion of  th is report  cones a th i rd year of  data
:  rggarding spr ing deer nigrat ion in and around the proposed Sherwin

Ski  Area. The infornat ion in th is report  conbined-with two
previous years of  spr ing data wi l l  help el in inate any guess work
that nay ar ise concerning deer nigrat ion and staging near Marunoth
Lakes

In spr ing of  1984 and 1985, deer have lef t  the Round Val ley
winter ing area in ear ly Apr i l  (Kucera 1985).  Because of  heavier
snow condi t ions in spr ing of  1986, deer did not leave the winter
range unt i l  n id Apr i l  (Kucera,  Unpubl ish.  ) .  Soon af ter  leaving the
winter range, deer arr ive in the lower port ion of  the Sherwin
Staging Area near Highway 395. Once the f i rst  aninals arr ive in
the staging area, deer nunbers quickly increase to several  thousand
by the beginning of  May. Deer spend approxinately 3 to 6 weeks in
the staging area before noving to their  western Sierra summer
ranges (Kucera 1985).

The enorni ty and importance of  the Sherwin Staging Area should not
be underest inated. I t  occupies a vast  anount of  land which extends
innediately to the south and east of  the Mannoth Lakes
Vi l lage ( f ig .  7. . ) ,  and consists pr inar i ly  of  Chaparral /Sagebrush
Scrub and nixed coni fer  vegetat ion.

Much of  the lower port ion of  the proposed Sherwin Ski  Area consists
of  these sane vegetat ive t )?es, and is also used by deer for  spr ing
staging. The nap in Figure 3 shows the "boundar ies" of  the staging
habi tat  in the Study Area. These "boundar ies" cannot be clear ly
def ined and only represent areas of  more concentrated deer use.

Only 133 deer were observed dur ing 20 ground surveys conducted
throughout the lower staging port ion of  the Study Area. However,
these were only aninals v isable f ron the t ransect l ine.
Undoubtedly,  due to uneven, broken terrain and the presence of  f ree
roaning dogs seen in the Mannoth Meadow and the U.S.F.S. stock
neadow, nany deer in the Study Area in spr ing 1986 rvere not
observed.

In spr ing of  1984, the f i rst  deer were observed in the Study Area
on 20 Apr i l ;  in 1985, the f i rst  deer were observed in the Study
Area on 17 Apr i1.  Both spr ing of  1984 and 1985 fol lowed winters of

-15-



nornal  snowfal l  anounts in the Mannoth area. In the winter of
1983-84, 169.5 total  inches of  snowfal l  were measured between
October and May at  e locat ion near the Study Area with an elevat ion
of approxinately 8,000 feet.  Between 0ctobbr and May in the winter
of  1984-85, 224.0 total  inches of  snowfal l  were neasured at  the
sane locat ion (U.S.F.S.,  Unpubl ish.  ) .

In the winter of  1985-86, one of  above average snowfal l  and
Precipi tat ion,  294.3 inches of  snow were recorded between October
and May. In spr ing 1986, deer arr ived in the Sherwin Staging Area
near Highway 395 several  days later than in spr ing 1984 and 1985.
The f i rst  deer were observed in the Study Area approxinately two
weeks later in spr ing 1986 than in 1984 and 1985. Deer were also
found to nigrate through the Study Area exact ly 10 days later in
1986 than in 1985.

These di f ferences in the t in ing of  n igrat ion over the last  three
years are undoubtedly relbted direct ly to the amount of  snow
renaining on the ground in the spr ing.  In spr ing of  1986, a
considerably greater anount of  snow covered the east s lope of  the
Sierra than in 1984 or 1985, thus resul t ing in a later nigrat ion.
Wa1lno ( fggf)  a lso noted that novements of-nigratory anirnals,
al though habi tual ,  naybe accelerated or delayed by unseasonal
snowfal ls or nel ts of  the snow blanket.

I f  th is infornat ion is to be used to predic. t  the t in ing of  future
spr ing nigrat ions,  i t  should be renembered that i t  can only be used
when appl ied to spr ing seasons of  ident ical  c l inat ic condi t ions.
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If,TRODT'CTIOT

The proposal to develop the Sherwtn Skl Area 1n tauootb Lakes, lttoDo County,
Cal l foruta (Plg. 1) has generated utrch coDcclrrr  oyclr  poteut lal  adverse
lupacts of thls developoent on migratory Rocky touutaln mule deer
(Odocol leus henlouus henloaus).  Erteuslve lnfornat lon regardlng deer and
other wl ldl l fe uEie ln the area was col lected for tbe skl  area feasi .bl l l ty
study 1n 1984 and 19E5 (Kucera 1985).  In the spr1n6 aud fal l  of  1966 and
L9AZ addltloaal laforuattou regardlug deer ulgratlou wlthlu the proposed
Sherwln Skl Area was col lected (Taylor 19E6, Ta5rlor 19EZ) ) .  The obJect lve
of the present work 1s to gatber sl te-speclf lc lnfornat lou regardlu6 tbe
t lDlng, pattern, and lntenslty of deer rolgrat lon wlthln tbe proposed
Sherwlu Sk1 Area Ln the spr lng and fal l  of  19E8. Tbe lafornat lou preeented
lu thls report  conbined wlth spr lng nlgrat lon data froo 1944, 19851 1986,
aad 1987 should be used by resource tlanagers for tbe purpose of avoldlng
poteat lal  conf l lcts betweeu deer nlgrat lon and skl  area operatton
act lvt t les.

ACKXOVLEDGETEXTS

Tbe luvestlgator 1s curreutly wotsklug uuder contract tbe Denpsey
Conetructton Corporatlon of l lanmtb Lales, C,aIl fornla, wltb cooperatlon of
the Uulted States Forest Servlce (USFS) aud the Callforui.a Departroent of
Flsb aad Gare (DPc).

TUDI AREA

The proposed Sherwln Skl Area, hereafter deelgnated the Study Area, is
Iocated ln Sectlons 10 - 15, 23 and 24 of T, 4 S, R. 28 E, ln the l lauuoth
Ranger Dtstr ict Inyo f,at loual Forest (Flg. 2> (Kucera 1985). The arGra
couprlseEi aPProxlutely 2, OOO acres of steep, geueral ly north-fac1u6
terralu,  varylug ln elevat lou f rorn 8,  OOO to 11.0O0 feet,  and l les betweeu
the Sberwln Creek draln^age oB tbe east and the l{annoth Lakes Basls on tbe
west.
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TETHODS

In order to deternlue the t1nlu6, pattera, and duratlon of deer ulgratlon
througb the Study Area lu the spr1n6 of 198gr grouDd, surveys were couducted
la Solltude Canyou aud Dear t{amtb Rock betweeu ? by and 30 Juue 1968.
Prtor to aay deer noveuents tbrougb the Study Area, a tweuty foot sectlon
of eacb nJor nlgratlou trall wae cleared to bare ground. Ou each Eurv€ly
all deer tralle were luspected aud aa atteupt was oade to quautlfy the
nulber of tracks crosslug eacb cleared area. All cleared areas wGlre
brushed cleau of tracks aud debrls after each 6urve;r. AII deer observed
durtng ground Giurveys were counted aad classlfled accordlug to sex and age.

RESULTS

Sprlng 19Ea

A total of 17 Srouad suryeyGi, 15 la Solltude Canyoa aad 2 Dear l{aanoth
Rock' w€re coaducted between ? trray and 26 June 1988. Grouod 6ureeye; were
conducted lu Solltude Canyon oo 7, LZ- 16, 2L, 24, aud, 2E tray and 3, 6, 9,
11' 14' L7, 2Q' 24, and 26 June. 9ttb1n the vlclulty of l tarrcth Roch,
surveJrE were coaducted ou 12 aud 16 tiay.

In the wlnter of 19E?-88, a total of 143. O lncbes of suowfall was recorded
at tbe fanrctb Ranger Statlon, elevatlou 7,8OO feet (U. S. F. S. , Unpubllsh) .
la tbe 6pr1n6 of 19EE, lrseb doer elga rae tlrst observed lD tbe lower,
staglug area portlon of tbe Study Area oa 12 Aprll. Doer slgu wae flrst
observed 1n Solltude Canyon aad Solltude Pass on 16 lay. Deer rovenat
tbrough Solttude Canyou appeared to be heavleet durlng the flret reek lu
JuDe, wtth a gradual, uneeeD dhluutlou 1n deer actlvlty tbrougb 24 June.
On a ground survey couducted on 26 June, uo fresb nlgratory deer slgu was
obeerved oa aay of tbe naJor travel routes luepected'.ln Solltude Canyoo.
Iu tbe eprlng of 1988, tbe flrst nl6ratory deer 616a observed ln tbe
v1cln1ty of lttauth Boch aud the LaLe f,ary Road waci on L2 lray.

Iu tbe wluter of 19E6-87, a total of LOO.? luches of suorrfall wa6 recorded
at the lareth Banger Stat lou (U.S.F.S.,  Unpubl lsb.) .  Iu the spr lug of
t9E7, tbe deer ur€re flrst obeerved ln tbe lorer. sta6tug area porttoa of
the Study Area oa 14 Aprlt. Deer slgn wae flret obeerved 1n Solltude
lanyou aud Solltude Paes ou 14 lay. The peak of deer noveeat tbrougb
Solltude Canyoa 1u sprlat of 19E? occurred approxllately betweea 14 liay aod
3 Juae. After 3 June, deer noveoent tbrough Solltude Cauyon contluued on a
gradually decllnlug basle uutLL 24 Juoe. On a grouod Giurveys conducted oa
27 Juue, no deer or fresb deer slgu was observeri.  ln Soll tude Canyou. The
flrst nlSratory deer stgu observed, 1a tbe vlclnlty of lrlannoth Rbck aad tbe
Lahe ilary Road wa€i oD 11 tday.

In order to rcre easlly colpare and coutrast tbe tlnlng and patteru of deer
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EoeeD€tnt throu6h the Sherwlu Study Area ov€rr tbe last 5 years, spr ing
a16rat1ou data col lected from 1984 tbrough 196E ls preseuted 1n Table 1.

Table 1. Tlnlag of 5 spr iug ui .grat lons tbrough tbe Sherwln Study Area in
relat lou to total  auuual suowfal l  aoounts recorded at the 7,BOO foot level
Dear l taurcth Lakes, Cal l fornla, 1gE4-1gga.

Year
Total Annual

Snowfal l  ( IX.  )
Start of
I l lgratlou

End of
l t lgrat 1on

16 lay

16 [ay

25 lla,y

14 l{ay

16 Iay
.G

t7 '1 t -  = 3 'J6ol t
In the *ruter or legs-e6, a totar ot zgf."oiT3o"-*'fu*Iii ,Ji'..ordea
at the l laulotb Ranger Stat ton (U.S;F.S.,  Unpubl lsh.  ) .  Ia tbe spr lng of
1986, tbe flret deer n€re observed tu the lower porttou of tbe Study Area
uear Sberwln Road on 1 fay (Taylor 1946). Tbe flrst deer slgn observed ln
Solltude Canyon aad over Solttude Paes ln sprlug 19E6 wa6 oD 25 lfray. The
peak of deer trtv€Ent through Solltude Canyou lu epr1n6 19E6 was
approxloately betreea 25 l(ay aud 1O June. Deer uoveoeut tbrougb Solltude
Canyon ln spr lng of 1986 cont lnued unt l l  24 June, after whlcb no deer or
fresh s15n was observed. The ftrst deer slgn oboerved on ulgratloa tralls
1u tbe study Area leadlng toward faunotb pass wa6 oD 23 l[ay.

Iu the wluter of 19E4-gS, ZZ4.o total  lnches of snowfal l  was recorded at
the l lannoth Stat lon (U.S.F.S.,  Uupubl leb.) .  Deer were f l rst  observed in
the lower portloa of tbe Study Area Dear Sberwlu Road 1u the sprlng of 1985
oD 17 Aprl l  (Kucera 19E5). Tbe f l rst  deer slgn observed lu Sol l tude Canyon
aad Solltude Pass lu sprlng 1985 wa6 ou 16 l{ay. Accordlng to radlo
telemtry data (Kucera 19E5), deer novereut througb Sol l tude Cauyon in
sprlug 19E5 cont laued unt l l  approxlnately 24 June. Aleo, ln eprlng 1985,
deer flrst begau leavlag tbe Study Area and u1grat1u6 over l{auotb Pass on
appror lnately 16 lay.

Iu the wlnter of 19E3-84, 264. O total  lncbes of snoryfal l  wae; recorded at
tbe l t tannoth Rauger Stat lou (U. S. F.  S.  ,  Unpubl lsh.  ) .  For the spr lug of  .1984,

uo data exlsts on the dates ln whlcb deer f l rst  begao ulgrat lng tbrough the
Study Area. However,  because 264. O lacbes of snorfal l  l ies between total
arcuuts record.ed for tbe winters of 1984-85 <224.O lncbes) aud 19€}6-87

,^.  tJ -  |  /
/ ,  t  /  L-

- ' \ l /<
.e la2

-7-
- l3- , t t

1983-84

1984-85

1985-86

1986-87

19E7-aa

264. O

224. O

294, 3

roo.7

143. O

24 June

24 Juue

24 Juue

24 June

24 June
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(294.3 lnches), l t  seeGi loglcal to aseure thrt deer rnovereot tbrougb
Solltude Cauyon ln tbe sprlng of 1984 probably began sonetlme between L6
and 25 }{ay. I t  can aleo be aseured fron data col lected la sprlag 1985,
1966, 1967, aad 19AA that deer ooveoeut tbrough Solltude Cauyoa 1u sprlng
1984 probably eoded by uo later tbaa 24 Juue.

Drscussrox

Desplte extreres ln total snorrfall arcuuts recorded over tbe last flve
wluters, there bas been l l t t le varlat lon lu tbe t lnlug of sprlug t l lgratlon
througb the Sberwlu Study Area. In fact, tbere ls only au 11 day
dlffereatlal ln tbe ttnlag of deer nlgratlou througb the Sberwln Study Area
between yearEi of above norlal aud below norual preclpltatlon. Frou eprlog
ulgratLdn data col lected over tbe last f tve yeare'1t can also be seeu that
I l t t le dlfference e-lsts ln tbe t lnlag at wblcb deer noverente tbrougb
Solltude Canyou ended.

Re6ardless of arry one wlnter,tbe arcunt of sa'owfall recelved durlog
to assure frou data collected over the

1t 1s
thatproballr safe last f lve year6

POCie o epr lng
ulgratlou .tata prereB 1o tble report fs to provlde conslstent aud
curreut lufornatlou regardlng tbrir tlnlug, patteru, and lutenslty of deer
rcvereut tbrough tbe propoeed Sberwln Sk1 Area. Tbls inforuation 1s ueeful
only lf lucorporated luto ultlgatloa deelgned to reduce confllct betreen
tbe t1n1nt of st1 area operatloa actlvltles aDd deer ulgratlon. Thus far,
no nltLgatlou coaceralug tbc uodlflcrrtloa of ekl aFEa operatlon actlvltles
based on deer prereDce has been preeented 1u tbe Preferred Alternatlve of
the Sherwtu Stl Area Draft Euvtroaeutal Inpact Staterent. If tbls trend
1e to contluue, tben tbe data collected over tbe laet 5 yearE; wlll bave Do
appareut value except for the blologtcal lnterest 1..n whlcb lt nay provlde.
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ITTRODUCTIOT

Tbe proposal to develop tbe Sherwln Sk1 Area ln tanuoth Lakes, f,ono
County,  Cal l forata (Flg.  1)  has geuerated much conceru over potent la l
adverse lmpacts of thls developreut on uLgratory Rocky Iouutalu uule deer
(Odocot leus henlouus heulouue).  Extenstve lnformatlon regardlng deer and
other wl ld lLfe use of  tbe area was col lected for tbe skl  area feaslbl l l ty
study ln 19a4 and 1985 (Kucera 1985).  In the spr lng aod fal l  of  19E6 and
spr lag of  1987'  addl t loaal  luforoat l .ou regArdlug deer ol .grat lou wl th ln the
proposed Sberwln Skl  Area was col lected (Taylor 1986, Taylor 1947).  The
obJect lve of tbe preseat rrork le to gather sl te-speclf lc lufornat ion
regardlug tbe t lDlDE' patteru,  aod latensl ty of  deer ulgrat lon wl tb ln the
proposed Sherwtn Skl Area 1n tbe fal l  of  t98?. Tbe lnforoat lon preseuted
ln th ls report  wl I I  be coubtned wltb fa l l  n lgrat lon data col lected ln
1944' 1985, aud 1946 and wl l l .  be used by resource. Darraters aud skl  area
off lc lals for tbe purpose of avoldlng poteat lal  conf l lcts between deer
ulgrat lon aud skl  area operat lou act lv l t les.

ACIIOYLADGBIBTTS

The lnvestlgator ts cureutly worLlng under contract for tbe Deupsey
Conetructtou Corporat lou of laEioth Lakee, CaILforula, wltb cooperat lon of
tbe Uulted States Foreet Servlce (USPS) and tbe Callforula Departreat of
Flsh and Gaue (DFG).

STT'DI ANBA

The proposed Sherwlu Stt Area, bereafter deslgnated tbe Study Area, is
located 1u Sect lous 10 - 15, 23 and 24 of T. 4 S, 'R.2BE, lu tbe l laouoth
Rauger Dlstr lct  Inyo Xat loo^al Forest (Flg. 2> (Kucera 1945).  Tbe area
cooprlee6 aPProrlnately 2,OOO acre€i of  r teep, geDeral ly aorth-faclu6
terrala,  varylng 1n elevat lou f ron E, OOO to 11, OOO feet,  aud I1es between
the Sherwln Creek dralua6e to the east and tranooth Lakes Baslu to the
west.
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ETEODS

In order to deternlne the t lnlug, pattern, and lutenslty of deer n16rat1ou
through tbe Study Area ln tbe fall of LgE7, ground siurve5rs were conductecl
lu Solltude Caayou and aear trannotb Rock between 16 Septeober aud 23
Xovenber 1947. Prlor to any deer rovemnts througb the Study Area, a
tweuty foot eectloa of each uJor nlgratlou tral l  wae cleared to bare
ground. Durlng eacb Eiurv€y all naJor deer tralls were lnspected oo foot
aad an atteopt rras nade to quautlfy tbe ouuber of tracks croeslug each
cleared area. A11 cleared arear urere bruebed clean after each survey so
as to obllterate old trachs aud create a uedtun for uew tracks. A11 deer
obeerved durlng Buryeys n€re counted and claeelfled to ee: and age (adult,
yearllagr oF fawa), aad tbelr locatloue plotted oa an aerlal photo. Ia
addltloa, aDI other w1ldl1fe epecles of partlcular nuagerent luterest or
tbelr elga obearved durl-t eurye5re H€re aleo rccorded and uapped.

nBsuLts

FalI 1907

A total of 2L grouad 6urveye, 18 lu Solltude Canyoa aud 3 Dear faanoth
BocI, H€re conducted betresa 16 Septenber aud 23 foverber 19E7. Ground
ciurveys wer€ couducted ln Solttude Cauyon on 1E, 23 and 2E Septecber,
2,  5,  9,  13,  16, 23, 28, and 30 October,  and 2,  3,  6,  7,  13,  2t ,  aod 23
lovelber 1987. Yltbla tbc vlclnlty of tranrctb BocL EurveJre n€re conducted
ou 13, aDd 16 October, and 3 tovelber 1947.

Iu fall L9AT deer began llgratlug tbrougb the Study Area on 13 October.
Tbla rcvennt, whlcb me ratber rlnor, wa€ 1n1t1ated by a smll weatber
syetel wblch eatered thc re61oD on 11 October brluglug wlth lt cooler
terperaturee aud .O7 tncbes of  ratu at  tbe 7,EOO foot ' level  (USFS,
Uupublleb. ). Grouad 6urv€t/3 conducted ou 16, 23, 26, and 30 October
revealed a gradual, but etrady flow of deer rcvennt through the Study
Area. The belght of decr rcvsnnt throu6b the Study Area la fall- 1987
occurred betreen 2 aad 6 foverber. Durlng tble tlr 5.5 luches of suor was
recorded at the T,EOO foot lcvel Dear tbe towa of launoth Lalee (I!SFS,
Uupubllsh.). Durlng grould Buryey€ cosducted on 7 aud 13 Xovenber, only a
few new track eete r€r€ obcerved ou laJor ulgratlou tralle tn Solltude
Caayon. On grouad euryeJrs coaducted ou 21 aad 23 loverber, no deer or
fresh deer s16n ns obeerved lu Solltude Canyou. Tbus, tbe 19EZ fall
ulgratlon tbrough tbe Sberrln Study Area laeted approrlnately oae noatb,
froo 11 October tbrough 13 loveuber.

In order to rcre eaelly corpare and coutraet tbe t1n1ng aud patterus of
deer noveuent tbrough the Sherwlu Study Area over tbe last 4 years, fall
nlgratlou data collected fror 1964 through 19EZ 1e preeented tn Table 1.

It cau be eeen that deer rcveneut througb tbe Study Area lu fall of 1964,
1986' aad 1987 begau durlng the eecond week of October. tlgratlon durtug
fal l  19E5 1ult lal1y begau on 11 Septeober wbeu aa early fal1 storn
depostted, t foot of aoor at tbe 7,E00 foot leve1 causlng Eeveral buadred
deer to algrate. However, deer trovetreDt througb the Stud5r Area ln fall
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19E5 was Dost coDceDtrated ln early October.  In al l  years, the start  of
fal l  uLgrat lon was lul t lated by weather.

Yeather also dlrect ly lnf luenced tbe length of faI I  nlgrat lon. For
lastance, tbe 1984 fal l  u lgrat loD wa6 the sborteet of  tbe 4 years last lng
ouly 16 days (8 October -  21 October).  Durlng thls 16 day perlod a total
of  14.6 Lnches of  suow fel l  at  the 7,800 foot leve1 uear:  f ,anrooth Lakes
(USFS, Unpubl lsh.  ) .  Tbe n-Jor l ty of  novement 1n fal l  1984 occurred ou 16
and 17 October durlag a storn whlcb deposlted seven luches of snow at the
7,8OO foot level .  Iu coutrast ,  tbe faI I  u lgrat loo of  1986 was tbe longest
of the 4 years last lug appro: loately 55 daye, froo 13 October to 7
Decenber (Taylor 19EO). Durlng thle perlod only E.5 luches of snow was
recorded at the 7,8OO foot level aear l iannoth Lakes (USFS, Unpubl lsh. ) .
Tbe peak of nlgrat lon ln faLl  1986 was lmedlately subsequent to a storm
on 7 Xoverqber whlcb deposlted t [ .5 luches of suow at 7,8OO feet.  Fol lowlng
the storD oD 7 f,ovenber, deer rcvercD.t througb the Study Area contlnued
gradualLy uat l I  7 Decenber.

Table 1. T1n1ng of 4 fal l  u lgrattons tbrougb the Sberwln Study Area ln
relat ioa to fal l  gtorrn preclpttat lou aoounts recorded at the 7,80O foot
level.  Dear trauotb Lakes, Cal l fornla, 1984-1947.

Dates of FalI Arcurt of Dally Start of Eod of
Year Storre Preclpl tat lon ( I l .  )  f ,16rat1ou l{ lgrat lon

1984 30 Sept.  0.3
1 Oct.  O.1
9 Oct.  O.37

16-17 Oct.  *  O.?
I Oct.

24 &ft.

1985 11 Sept.  1.  O
19 Sept.  O.2
27 Sept.  O. Oz

7-E Oct.  *  0.65
12 Oct .  O. L2

20-23 Oct.  0.66
13 Xov. 1.65

11 Sept.

14 Eov.

19AO 25 Sept.  O.4
7 lav.  *  O.45

19 Xov. Trace

13 Oct.

7 Dec.

19E7 11 Oct.  O. Oz
2-3 Xov. *  O.25

6 f ,ov.  O.3
18 Xov. Trace
23 f ,ov.  O.3

11 Oct.

13 Xov.

* Peak of  u lgrat lou.
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Litt le dlfference .erlte ln the t lnlug of eprlng deer noveeuts (beglunlng
and eudln8 datee) tbrougb the Study Area over tbe laet 4 years (Table 2).
Iu tbe wluter of 1965-46, oue of above avera6e eaorrfall and preclpltatlon,
293.1 luches of snow rer€ recorded between October aad lay. In the wlnter
of 19E6-E7, oue of below av€rag€ snonfall, LOO.T tuches of suow Here
recorded wltblu tbe sare t lre perlod (USFS, Uupubltsb. ). Tbus, tbe
wlaters of 1985-66 aud 1966-EZ represeDt tuo extreoes lu total euorrfall
amuirts for the easteru Sierra. Despite tbese dlfferences, only 11 days
separate tbe dates ln wblch deer flret began novlug tbrough the Study
Area. It caa also be eeea fron eprlng ulgiatlon data collected over the
laet 4 years tbat tr€ry llttle dlffereuce exlgts wlthln tbe ttuLug at whlcb
deer rcverente through tbe Study Area ended.

Table 2. Tlnlng of tt eprlag nlgratlone tbrough tbc Sberwln Study Area ln
relattou to total anaual euorfall arcunts recorded at tbe ?,8OO foot level
near lanrcth Lahes, Callforula, 1944-1947.

Iear
Tota1 Aaaual

Snorrfal l  ( I f .  )
Start of
Ilgratlon

End of
Ilgratlon

1943-A/t

194/t-85

19E5-86

19E6-87

2o,1. O

221. O

291,3

100.7

16 lay

16 lay

25 by

Ll lay

24 June

24 June

24 June

27 Jute

OTEBN UILDLIFB

Altbough the preeeut rorL ns deelgaed epeclflcally to addrese deer
nlgratlon wlthln the propcod Sherwlo SI1 Area, al l  other wlldl l fe specles
or tbelr s16n eacouatercd durlht Erouud eurveys wblcb are of partlcular
DDatercnt concerD Ere aleo recorded. On 2E Septelber L987' 1 eet of
uountalu llon (Felle coacolor) tracte was obeerved ln Solltude Caayon oD
the ProsPect Road. OD 23 lovcnber, 2 sets of nountalu llon tracka nere
observed 1n the Study Area, oD€ Dear tbe lamtb Rock and one on tbe
Proepect Road. Ia add1t1oa, et6n of black bear (Ursus arertcanus) rras
observed ou 3 trovenbcr on Solltude Flat near a deer carcar6.

Dt$usslot

Tlnlag of fall r16rat1ou througb the Study Area varled annually by as mucb
ae 2 oontbe aad ras related to the tlulug aud eeverlty of falI storns.
Also' the t1nln6 aB rell ae tbe severlty of fall etorre appears to
dl.rectly luf lueuce the luteuslty of u16rat1on. Thus, glven the
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uDpredlctabl l l ty of  seaeoual weather patterrrs l t  ls very dl f f lcul t  i f  not
luposslble to predlct  when faII  ulgrat lon uay occur aud to wbat degree.
Poeslbly the ouly way to avold poteut lal  couf l lct  betweea skl  area
operat loas and deer nlgrat loo durlng tbe fal l  ls to careful ly nonltor deer
noveneuts uslag radlo telenetry aud grouud reconnal.ssauce of tbe Study
Area pr lor to and durlng nlgrat lon.

The t lnlng of spr lug algrat lou has been renarkably couslsteut over the
last 4 year6 wltb I l t t le var lat lon occurr lng between tbe beglonlug aad
endlng dates of deer noverneut througb the Study Area. Frou data col lected
over tbe last 4 years, l t  nay be safe to assuoe tbat al l  future spr lng
deer nlSrat lous through the Study Area wl l l  beglu uo later tbau the f i rst
week 1n tray aud eud uo later than 1 July.  Provlded the Sberwln Skl Area
J.s approved' sprlug aLgratlou data should be used for tbe purpose of
establ lsblng ul t lgat loD reasures alred at reduclng couf l lcts between deer
nLgrat lon and sk1 area act lv l t les. Because of the apparent coaslstency
ln tbe t lu lng of spr lag ulgrat lon, data col lected'over tbe last 4 years
should €€lrve a6 a fouadat lon by which guldel lnee governlng the t ln lng of
sk1 area operat loDs caD be eetabl lsbed.
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IXTRODUCTIOIr

The proposal to develop the Sberwin Ski Area (SSA) in Maumoth Lakes,

f ,ono Couuty, Cal l fornia (Flgure 1-) has 13enr:r ' t r ted greiet concern over tbe

effects of  such a developoent ou two migratory herds of  Rocky I t lountain mule

deer (Odocoi leus betr_le_gus).  The two herds c ' l f  coDcern are the.Sherwin Gr;rdr:

and Butterml lk herds,  wbi .cb wlnter Ln Round Val ley near the bage of  thc.

eastern escarprent of  the Slerra f levada, approximately 20 ai-r l ine lo i les to

the southeast of  the SSA. Kucera (1985) est iuated that approxlnately

one-hal f  of  a l l  deer which winter ln Rouod Val ley migrate through t .he SSA

on thelr  way to and frou sumner range located on the we.st s ide r-r f  the

SLerra nevada.

The spr ing migrat lon beglns 1n ear ly Apr i I ,  when deer l -eave the

wLnter rauge and rnove iu a northwester ly dlrect lon,  a l .ong the base of  the

eastern escarpment of the Slerra Uevada, to a large spr in6 staging area

located to the lmmedlate south and east of  I t lammoth Lakes. Here, they

reualn for  three to s ix weeks unt i l  they are ready to nove to thelr  western

Slerra suELuter raDges (Kucera 1985).  Deer arr ive on the sunmer range ln }{ay

aad Juner produce fawns ln JuIy,  and begin thetr  fa l l  u igrat iou back to the

wlnter rarr6e in October.  FaI l  ul-grat lon is more rapi.d than that of  spr ing

and ls usual ly t r lggered by the f l rst  s igni f icant fa lL socrw storm. Oae

local  te lemetry study (Taylor 1988a) has shown that dur in6 the fal1 dc+er

typlcal ly use the same nl6rat ion routes and trr-r .Ldinf i  i r rL\as. :s in tbe spr iu i5

wheu returnlng to the wlnter raD6e.

Deer nigrat ion through tbe SSA occu;-s alon13 twrr  rn i :  in ro ' j tc .L; .  The:

f i rst  and most m,eJor route cro: jses thro,-r i jb the Sherwin ! . ,akr: : :  ar ' ( - -a and up

Sol i tude Canyc-rn to Sol i tude Pags, whcre i t  connects wi th the upper l {amsoth

Lakes Basiu and Duck Pass. The second migrat ion route is si tuated at thr- '

base of the Study Area, below l lammotir  Rock. I t  provides a-, : : , -esi i  for '  <lr , r t . rr  i r r

the l faunoth Lakes Basla,  Iammoth Pass.r i :< l  t l r t - ' I r i i r i r i l r ' . , i  ; r ; r 'h rr f  the San

Joaquiu.

Siace l l i l . l ,  the proponr:nt-s of  the SSA have funde<l deer studies which

have deteroiued the t ln lng and intensl ty of  aanual  sJrr ing and fal l

n lgrat ions throu6h the proposed ski  area. This informat ion has been

extremely useful  for  tbe purpt :se of  est ; rb l ishiu6 the exact dates at  which

seasonal  mlSrat ions through the SSA begis and end. I t  has also beea ugt- . fu l

for  deterulniag the patteru of  aauual  spr: ln6 and fa1l  migrat ions jn

-3-



Proposed

Sherwnn
Ski Area

Preprred by,

O tonnor. Design Croup, tnc.
.na Sno-Tek

Archi lccr,  Enginccn & Plenner l

!rtlro
-l rta

I ttE

O ,-,.,... -,..

Figure 1. Locat ion of  the
Mammoth Lakes in

?

REGIONAL MAP

proposed Sherwin Ski  Area near
-Mono County,  Cal i fornia.

-4-



re lat loa to weather and for del ineat ing bounr iar ier :  between stal ; i .n11 and

ulgrat ion areas.

The object lve of  tbe present i -nvr:st l6at ion is to provlde the

appropr l -ate resource oanagers aad project  proponcuts wi th s i te-speci f ic

lnforuat loo regarding the t ln lng and intensi ty of  mulc.  deer migrat ion

through tbe proposed SSA dur lag the fal l  of  1988. This informat ion,  when

coublned wlth fa l l  migrat lon data col lected iu L984, 1985, 1986, aad 1987,

can be used for tbe purpos€l  of  avoldlng potent ia l  conf l ic ts between' l -he

t ln lag of  deer mlgrat ion aud ski  area construct ion aad operat ion

act lv l t les.

ACKTOULEDGBIEIITS

The invest lgator ls current ly worklng

Coostruct lon Corporat lon of l t lammoth Lakes,

the Unlted States Forest Servlce (USFS) aud

Ftsh and Game (DFG). 
'

under coatracb for the Denpsey

Cal l fornla,  wl th cooperat ion of

tbe Cal i forola Department of

STUDY ARFA

The proposed Sherwln Skl  Area, hereafter c lesiguatecl  the Study Areer,

ls located ln Sect ions 10 -  15,  23 ar.d 24 of  T.  4 S, R.2BE, in the ldammstS

Ranger Distr ict  Inyo trat lonal  Forest  (Figure 2) (Kucera 1-985),  Tbe area

comprlses aPProxlnatel .y 2,  OOO acres of  steep, general ly north-facing

terraLn, varylng ln elevat lou f rou 8,  OOO to 11, OOO feet,  aDd l les between

the Sherwin Creek drainage to the east and tammoth Lakes Basin to the west-
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TETgODS

In order to determlne the t in lngr pattern,  and lntensi ty of  deer

mlgrat ion through the Study Area in tbe fal l  of  1988, ground surveys were

couducted ia Sol i tude Cauyon and near l t larrmoth Rock between 7 September and

14 foveuber 1948. Prior to any deer moverneots tbrough tbe Study Area, a

tweuty foot  sect lou of  each naJor ml6rat lou t ra i l  was cleared to bare

ground. Dur ing each survey al l  maJor deer t ra i ls  were inspected on foot

aud an attearpt was uade to quant l fy tbe nunber of t racks crossing each

cleared area. Al l  c leared areas were brusbed clean af ter  eacb survey so

as to obl l terate old t racks and create a nedlum for new tracks.  AII  deer

observed durlng surveys wcrrc!  counted and classl f led to sex aod age (adult ,

year l lng,  or  fawu),  aDd thelr  locat lons plot ted oD au aer l -a l  photo.  In

addl t lon,  aEy other wl ld l l fe specles of  part icular uanagement iuterest  or

tbeLr slgn observed durlng survey$ were tr lso recorded iend mirpped.

NESULTS

Fal l  19Aa

A total  of  18 ground surveys, 15 in SolLtude Caiyon and 3 rrear Ir tammoth

Rock, w€lre conducted between 18 Septenber and 23 lYovenber 1988. Ground.

surveys were couducted ln Sol l tude Canyon oD 7,  L2, 18, 2L, 26, and 30

Septernber,  5,  9,  L4,  L7, 23, and 29 October,  and 3,  7,  14 l lovember 1948.

Ylthln the vLcinl ty of faumoth Rock surveys w€rrel  performed on 13 and 23

October,  aud 7 f ,ovember 1947.

Deer movemeut through the Strrdy Area ln the fal l  of  1988 be6an between

14 and 17 October.  Ou 14 Octobr:r  only a few sets of  u igr 'atory deer t racks

w€lre observed wlthln Sol l tude Canyon. Durlng a s;ubsequent survey

conducted ou 17 October,  heavy tracklng was recorded on al l  uaJor deer

mlgrat lon t ra i ls wi th ln SolLtude Canyon. Tbis movement,  which was not

in i t lated by weather,  cont luued at  a gteady rate uut i l  approxinately 29

October.  During a. survey conduct,ed on 3 l lnvc'nber,  only four trcrck t ;ets;

v 'rere observed w1thlu Sol i tude Canyon.

In the fa l l  of  1988, tbe only rrovemtlnt  which appearcd to be inf luencerd



by weather occurred oa 12 and 13 f lovember,  dur ing which t i . roe 8.5 inches of

snob. fe l l  at  the 7r8OO foot level  uear l l tar"noth -akes 
(USFS, Unpubl.  ) .

Durlng a survey conducted on L4 l fovember, imnediately subsequent to this

storm, t racks of  approxlnately 15 deer were observed in Sol i tude Canyon.

Iu order to more easl ly coupare and contrast  the,-  t in ing of  the 19BB

fal l  mlgrat ion wl tb that  of  otber fa l l  u lgrat ions,  data col l r :cted over thr- '

last  5 years (1984-1988) ls presented io Table 1.

Iu al1 years,  wl th the except lon of  19aa, fa l I  n igrat  j .ou thr-or-rgh thr:

Study Area was patterned by fa l l  snr:w storms. TbIs has resul tet l  in some

dlf ferences and simi lar l t ies between years in tbe t iming and intensi ty of

deer movement through tbe Study Area. For examplei  the 1984 fal l

o lgrat lon was the shortest  of  the 5 years last ing only L6 days (B

October-24 October)  (Kucera 1985).  Dur in6 th is 16 day per iod a total  of

14.6 Luches of  sDow fel l  at  the 7,800 foot level  near I t lammoth Lakes (USFS,

Uupubl lsb.  ) .  The rnaJor l ty of  moverent in fa l l  l -984 occurred on 16 and 1-T

October dur lug a storn whLch depostted 7 inches of  snow at the 7,8OO foot

level .  In contrast ,  the fa l l  migrat ion of  1986 was the longest of  the 5

years last lng approxlnately 55 days, f rom 13 October Lo 7 December (Taylor

1946).  Dur ing th ls per iod only 8.5 lnches of  saow was recorded at  the

7,8OO foot level  near taanoth Lakes (USFS, Unpubl isb.) .  The peak of

ulgrat lon in fa l l  19aO occurred luoedlately subsequent to a storm on 7

f ,ovember which deposl ted 4.5 Lncbes of  suow at 7,8OA feet.  Fol lowing tht- .

storm oo, ? noveuber,  deer uovenent through the Study Area 6rad.ual)y
cont lnued unt i l  7 December.  Conversely,  the t lo lng aud durat loa r : f  the

1987 and 1988 faI1 migrat lons were qrr i te s lu i lar .  Deer movement through

the Study Area in the faI I  of  L9AT began ou l - l  October aad lasted 34 days,

unt l t  13 f ,ovember (Taylor 19AZ).  In 1988, deer uovepent through tbe Study

Area began on 17 october and rasted 36 days, unt l l  14 Hovember.

The greatest  s l -u1lar l ty arr lng yeurs ln the t iu ing of  o igrat lon

exlsts between the beglnulng and endin6 dates of  deer mi6rat iou through

the Study Area. Vl th the except ion of  1-985, deer movement througb the

Study Area typical ly begias by aroun<l mit l -OcLober.  i l igrat ion iu the fa l1

of 1985 in i t ia l ly  began on 11 Septenber when an ear ly s; torm deposi tecl  I

foot  of  snow at tbe 7,8OO foot causlng several  hundred deer to mi6rate.

In 19a5'  1987, and 194a, fa l l  n l6rat ion throu6h the Sbudy onded around

ntd-trovember.
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Table 1.  Tlnlng of  5 fa l l  mlgrat ions

relat lon to fa l l  s tort r  preclpi tat ion

level  near l lamootb Lakes, Cal i forala,

through the Sh.c. l rwin

amounts recorded at

19a4- 1948.

SLuciy Area ia

the 7,8OO foot

Year

Dabes of  Fal l

Storms

Aoount of  Dai ly

Preci-pl tat too ( I f .  )

Start  of

l { igrat ion

End of

I { lgr iet  ion

1984 30

I

9

L6-L7

Sept.

Oct.

Oct.

Oct.  *

o.3

o.1

o.37

o.7

8 Oct.

24 Oct.

1945 11

19

27

7-8

L2

20-23

13

Sept.

Sept.

Sept.

Oct.  *

Oct.

Oct.

lov.

1.  O

o.2
o. 07

o.65

o. L2

o.66

1. 65

11- Sept.

L4 l {ov.

19A6 25 Sept.

7 f ,ov. *

19 l tov.

? Dec

o.4

o.45

Trace

o.4

13 Oct.

-( Dec.

1947 11 Oct.

2-3 f,ov. *

6 f,ov.

18 Xov.

23 f,ov.

o.  07

o.25

o.3

Tracc

o. :r

11 Oct.

13 Nov.

1988

Peak of  mlgrat ion.
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L7 lu€-t .

L4 i r lov.

17 Oct.  *

12 l lov.

13 i lov.

14 [ov.

o.85

o. 03

Trace



Llt t Ie <l I f  ferencer exi ts ln the t i  ming- r : f  s;pr in13 t l . r : t  r .  uuvem(+nt:- j
(beglnning and endin6g dates) througb the Stur ly Area over the lagt  5 ycars
(Table 2).  In the winter of  1985-86, one tr f  above averai{e suowfal l - ; rnd

precipi tat ion,  293.4 inches of  snow were recordet l  betwr:en October aad

l [a 'y.  Ia the winter of  1986-8?, orre of  below avera6e snowf411, 1OO.z

lnches of  saow were recorded within the sane t ime per iocl  (USFS,

Unpubl lsh.  ) .  Thus, tbe wiuters of  1985-86 and 1986-8Z repr.esent twt:
e:( t remes in total  snowfal l  amounts for  the eastern Sierra.  Despi te tbese
di f ferences, only 11 days separate the dates in whlch deer f l rst  began
uovlng through the Study Area. I t  can also be seeu from spr ing migrat ioa
data col lected ovnr the last  5 years that  l i t t le di f f " r .o.e--  a l -sr : l  exist : ;
wl tb ln the t in ing at  whlch deer movements throu6b the Stucly Area enr} : t l .

Table 2.  Tlning of  5 spr lng migrat ions througb the Sherwln Study Are.e in
relat lon to total  annual  snowfal l  anounts recr:rd.ed, aL thr- .  Z,BOO foot Lr- ,veI
rrear l lannoth Lakes, CaI l fornla,  1gB4-1ggg.

Year

Total  Annual

Suorvfal l  (  I t r .  )

Start  of

I t t igrat lon

End of

i l igrat lon

1943-a4

1944-85

1985-66

1986-87

1987-88

264. O

224. O

294. 3

LOO.7

143. O

16 tay

16 ltay

25 ftry

L4 i lay

16 IIay

24 June

24 June

24 June

2' l  Junt--

?4 June

- l  L l -



DISCUSSIOT

The begtnning of  fa l l  mlgrat ioa through the SSA in 19BB r:ccurred

lndependent of  fa l l  s torms. In fact ,  the only noveor:nt  which occurred ln

relat ion to weatberr  oD 14 november,  was qui te nlnirnal .  Therefore,  i t

appears that  u igrat ion through the SSA typical ly begins by . r r r :und

mld-October,  regardless of wbetber or not fal l  storms occur.

The lntensi ty aud durat ion of  fa l l  u igrat ion through the SSA is much

Iess predictable.  These factors are dictated almosl t  ent i re ly by the

aumber and sever l ty of  fa l l  s torus.  For exaople,  tbe faI I  migrat ion of

1984 lasted approxlmately 16 days (B October-24 Oitober l .  Dur ing th is

t ine over ten incbc.s of  snow fel l  at  the 7,8OO foot level  (USFS, I lnpubl .  ) .

In coutrast ,  the 1986 fal l  ml6rat ion occurred over a 55 day per lod (13

October-7 Deceuber) ,  dur lng which t ime only L2.5 inches of  snow feI I  at

the 7,BOO foot level  (USFS, Unpubl .  ) .

Because the start  of  deer movement through the SSA has been souewhat

couslsteat over the laat  f lve yei l r=,  i t , : i lD bB detq:rmlned that under

norual  snowfal l  condi t lons migrat ion typlcal ly does not begin pr ior  to 1

October.  L ikewlse, four of  the last  f ive ni6r 'at ions have eaded pr ior  to

mld-[oveuber.  Tbus, i t  can be deternined that under norEral  c i rcumstances

mlgrat ion should end by ntd-Xovermber.  However,  the possibi l i ty  of  an

ear ly ml6rat lon,  as ln 1945r or late migrat lon,  as . jn 19ab, is always

preseut.  Therefore,  €rs previously recommen<ied, deer urovements should be

careful ly monitored uslng radlo-telenetry 1n order to avoid potent ia l

conf l lc ts between the t ln lng of  skl  area construct ioa and operat ion

actLvl t les and deer nigrat lon.

As shown ln Table 2 the t iu ing of  spr ing olgrat iou has been

rernarkably conststent over the last  f ive years,  wi th l i t t le v, : r iat i r :n

clccurr ing between tbe beginnln6 and endlng daters of deer movement through

the SSA. From data col lected over the last  f ive years i t  is  lo6ical  to

assuncl that deer novement through t tre SSA wi l l  be6in by roid- l tay and end nL-)

Iater than 1- July,  regardless of  wiaLer snowfa.LI  amounts.

- I  l -
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INTRODUCTION

The proposal  to develop the Sherwin Ski  Area in Mannoth Lakes,
Mono County,  Cal i fornia (Figs.  1 and 2),  in i t iated concern over
potent ia l  adverse inpacts of  such a developnent on local
wi ld l i fe.  Much of  the land on which the ski  area is to be
located is nanaged by the U.S. Forest  Service (USFS),  which is
1ega1ly nandated by the Nat ional  Forest  Managenent Act of  L976
to conserve diversi ty of  pLant and aninal  connuni t ies and
noni tor wiLdl . i fe populat ion t rends when planning land managenent
act iv i t ies.  Wi ld l i fe surveys have been conducted in the area
(USOA, 198la);  however,  nor 'e intensive and extensive infornat ion
is required to deternine:

1.)  the t in ing,  pattern
henionus) use in the

t.

F'
i r
LJ

r-
f :
i - :

n
l ' i
tij

I " l
f l
t .

tr
tr
r_'
t_

2.) the existence of  cr i t ical  deer areas (b.g. ,  farming and
nigrat ion) wi th in ' the proposed ski  area,

5.)  the presence, retrat ive abundance, and habi tats of  those
wi ld l i fe species def ined by the U-SFS as Sensi t ive,
Managenent Indicator,  Special  Inferestr  or  Harvest species
which are expected to occur in the proposed ski  area (USDA,
1981a),  and 

-

4.)  potent ia l  n i t igat ing act iv i t ies to be incorporated into the
developnent plan, i f  the ski  area is developed.

ACTNOTTEDGMEilTS

This invest igat ion was conducted under a contract  f ron the
0tConnor Design Group, Mannoth Lakes, Cal i fornia,  wi th the
cooperat ion of  and e Special  Use Perni t  f ron the USFS, Mampoth
Ranger Distr ict ,  Inyo Nat ional .  Forest ,  and with the cooperat ion
of the Cal i fornia Departnent of  Fish and Gane (DFG). The
Principal  Invest igator took over the contract  on 1 May 1984 fron
the or ig inal .  consul tant  and nerged the present study into a
larger invest igat ion of  Eastern Sierra deer supported ! 'y  tbe
Bishop Resource Area of the Bureau of Land Managenent (BLM),
DFG, Inyo and Mono Count ies,  the Universi ty of  Cal i fornia,
Berkeley,  and several  pr ivate funding organizat ions.  The design
of the wi ld l i fe study is based on consul tat ions wi th USFS
biologists Cl int  McCarthy and Pat Stygar.  Much of  th is
invest igat ion,  both f ie ldwork and graphics,  was done by Tinothy
Taylor.

The data in th is report  are to be used so1eLy for the purpose of
planning and analyzing potentiaL environmental inpacts of the
proposed Sherwin Ski  Area, and are not for  publ icat ion,
c i tat ion,  or  other use r+i thout the pernission of  the author.

and intensi ty of  nule
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1 .  )  Capture and Marking

UETHODS

A. Deer

In May 1984, 6 adul t  fenale nule deer were captured in and near
the Study Area by use of  t ranquiLizer darts;  3 nore were
captured in Apr iL and May 1985 ( f ig.  5) .  These aninals were
f i t ted wi th radio-transmit ter  col1ars,  provided by DFG, and
released. In addi t ion,  dur ing January -  March 1984 and 1985,
ZLZ deer were captured in Round Val ley,  approxinately 15 ni les
northwest of  Bishop, Cal i fornia,  and 30 ni les southeast of  the
Sherwin Study Area, in conjunct ion wi th a larger ecological
study of  Eastern Sierra deer (Kucera,  unpubl ished) ( f ig.  1) .
Thir ty- two of  these deer ( fS males and 19 feurales) were f i t ted
with radio col lars;  a l l  received numbered ear tags,  and 81
adul t  does which did not receive a radio col lar  received
indiv idual ly nunbered "narking col lars ' t .  l

Z.)  Telemetry

Fol lowing capture,  the locat ions of  radioed deer were deternined
throughout the year,  both f ron the ground and fron a f ixed-wing
plane provided by DFG. A total  of  37 te lenetry f l ights were
nade between 16 Apr i l  1984 and 14 Novenber 1985. Fl ights were
taken throughout the year,  but  were concentrated dur ing spr ing
(Apr i l -June) and fal1 (Septenber-October)  n igrat ion per iods
Numerous day hikes and backcountry t r ips were taken throughout
the sumner and fal . l  to locate radioed aninals on their  suntner

noni tor  deer
to '  the large error
and rocky terrain.

radioed aninals are
included in th is
noni tor ing of

tki

;
I r l

r1

range and dur ing nigrat ion.

I t l i th in the Study Area, the or ig inal  p lan to
locat ions by t r iangulat ion was nodi f ied due
in s ignal  locat ion induced by the very steep
0n1y locat ions based on visual  s ight ings of
rel iable in such terrain,  and only these are
report .  Due to safety considerat ions,  n ight
radioed deer was not at tenpted.

Observat ions of  narked but un-radioed deer in or near the Study
Area were nade throughout the course of  daiLy f ie ld work,  and
locat ions of  these were plot ted on aer ia l  photos.  Because only
one narked deer sunnered- in the Study Area'  in 1984, the at ternpt
to est inate deer populat ion s ize in sunmer by use of  the Lincoln
Index (Conno1ly,  1981) was abandoned.
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3 .  )  Pe11et Transects

In order to deternine the anount and t in ing of  suruner deer use,
30 randomly located, pernanent ly narked pe11et group transects
(Neff ,  1968) were establ ished in the Study Area, which was
div ided into three strata according to vegetat ion t fpe (Fig.  6) .
The locat ion of  each of  the 10 transects per stratun was
selected by choosing two random nunbers corresponding to e gr id
systen over la id on an aer ia l  photo of  the area. The compass
or ientat ion of  each transect was the sane, and was deterrnined
randonly.  Each transect consisted of  10,  L/400 acre c i rcular
plots spaced 50 feet apart ;  the plots were narked by a 3/8 inch
rebar stake, 3 feet  h igh and painted for v is ib i l i ty ,  8t  the
center.

Transects were read rnonthly dur ing snow-free per iods by count ing
the number of  pel let  groupi  found- in each ploi ,  af ter  i . ' t r ic t r  a l l -
pel lets were renoved. The average nunber 'of  pe11et
groups/transect,  nul t ip l ied by 40, gives number of
groups/acre/month.  Div id ing this by 13, the average number of
pel let  groups, deposi ted by.  deer per day, y ieLds nunber of  deer
days/acrelnonth.  The vegetat ive character ist ics of  each
transect were also descr ibed.

4.  )  Road Surveys and Migrat ion

During late sunner and fal l  (20 August -  29 October)  of  1984,
and throughout the snow-free per iod of  1985 (15 Apr i l -28
October)  r  a weekly dawn road survey was conducted fron a vehic le
in and near the Stud.y Area to deternine the t in ing and pattern
of rnigrat ion ( f ig.  7) .  Beginning at  L l2 hour before of f ic ia l
sunr ise,  a f ixed route was dr iven, nainly along Sherwin Creek
Road between 01d Mannoth and Highway 395r. including the
Moto-cross area. Al l  deer observed were counted and classi f ied
by age and sex. The beginning and end of  the t ransect were
al ternated on consecut ive surveys. Surveys were less f requent
in sunmer 1985 (Zq June-23 Aug),  af ter  the spr ing nigrat ion had
passed, and were perforned weekly again beginning 10 Septenber
1985. Dur ing the fal l  n igrat ion the f requency of  road surveys
was increased when storms occurred.

Inmediately af ter  s igni f icant snowfal1,  8s wel l  as throughout
the spr ing-nigrat ion-peiod, the Study Area was inspected-on
foot.  Deer observed were classi f ied,  and nigrat ion t ra i l .s
evident in the f resh snow or on the soi l  were plot ted on an

(Over leaf)  Locat ions of  the deer pe11et t ransects
in the Sherwin Study area.
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5 .  )  0w1s -*

The pl 'esence of  spotted owls (Str ix occidental is) ,  great gray
owis (S. nebuiosai,  both Sensi i frFsFEff i iTi fe, lnnuiared owis
(0tus f lanmE6T uTJ, a -gpecial- fnterest species, f f i=d,eternined by
thE-Esiof-?66id6d lai ts played at night in ireas of potential '
ow1 habi tat  as napped by the Forest  Seiv ice (USUA, 1981a).  One
night per week dur ing May and June, beginning one-hal f  hour
af ter  of f ic ia l  sunset,  these areas were v is i ted.  Recorded owl
cal ls were played at  approxinately 100n intervals along the
transect route,  and any responses noted.

4.  )  Blue Grouse (Dendragopus

Blue grouse ,  
^1$\ru"r t  

species,  d id not require any surveys
speci f ical l -y directed toward then, but dur ing the course of
f ie l .dwork in the Study Area, al l  s ight ings of ;  b lue grouse or
signt e.E. t  droppings, booning, etc. ,  hrere noted and plot ted on
an aer ia l  photo.

5.  )  Managenent Indicator Avian Species

Those -Managenent Indicator species to be expected in the Study
Area (USOA, 1981a),  speci f ical ly ye1low-bel1ied sapsuckers
(Sphyrapicus var ius),  Wi l l iamsonrs sapsuckers (S. throideus),
hei=t-n66?Teck'dil[Fr coi<ies vi i iosus i, pysny nuihaiEfiads-iSfE Ea
pyFnba) and.brown . ) ,  were_survEfFi l-by
using a variation oi tire pi6ETEE[nfq]rc ouilin6a ily Derion inri
Barret t  (1982) and Raphael (1983).  Dur ing late May and June,
when breeding birds are nost conspicuous, an observer v is i ted a
pLot as soon af ter  dawn as possible,  sat  quiet ly,  and taLl ied
the number of  each of  the above species detected (v isual ly and
aural ly)  dur ing 5 successive l0-n- inute intervals.  Other bird
and mairnal  spe- ies were noted as t ine aLlowed. .Two plots per
day were v is i ted.  When adul ts of  the above species were
observed, at tenpts were nade to f ind nest locat ions.  Plot
locat ions were based on the vegetat ion t fpes descr ibed and the
deer pel let  pLots already establ ished in the Study Area. Five
plots each were sel .ected randonly in the Whitebark Pine and
Chaparral/Sagebrush Scrub vegetat ion types, and 10 randonly
placed plots were used in the Mixed Conifer t ) rpe.  In addi t ion,
1 extra plot  was placed in l {h i tebark Pine, 2 extr .a in Mixed
Conifer,  and 3 extra in Chaparral  in areas l ikely to be
disturbed by the ski  area, for  a total  of  26 pLots in the Study
Area.

6.  )  Carnivores

red fox (Vulpes vulpes necator) ,
, and fishiEt[fr.@t
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spr ing ( f  ig.  9)  .  An addi t ional  36 rnarked, un-.radioed deer (  f  +
nales; '19 fenales,  3 fawns) f ron Round Val ley also were observed
in the sane area ( f ig.  9) .

0f  the 9 does radioed dur ing spr ing nigrat ion in or near the
Study Area, the sunmer locat ions of  8 were deternined precisely,
as were the summer locat ions of  the L7 radioed deer and 4 of  the
narked but unradioed deer (2 nales,  2 fenales) f ron Round Val ley
seen in or near the Study Area ( f ig.  10).  These aninals
sunnered fron near Agnew Pass on the north to Florence Lake on
the south,  which represents an air l ine distance of  sone 33
ni les,  and conpr ises several  hundred square ni les of  the Sierra
Nevada.

0f  the does radioed in or near the Study Area, 8 of  9 sunmered
outside i t :  three went to the Fish Creek drainage, one went to
the North Fork of Mono Creek, and another r{ent as far as
Florence Lake. One doe sunnered on Mamnoth Pass, and one was
located only general ly in the sunner,  southwest of  Lake Thonas
A. Edison. One radioed doe reuained in the Study Area dur ing
the sunmer of  1984 and was located and sighted frequent ly (Fig.
11).  She renained in the Mixed Conifer/Chaparral /  Sagebrush
Shrub, and produced one fawn. In 1985, she shi f ted her sunmer
range about 2 ni les northeast,  neer Mannoth Creek. The f inal
doe sunnered about 2 niLes east of the Study Area.

During 141 days of  summer. f ie ldwork in the Study Area between 6
June and 15 October 1984 and 6 June and 7 Septenber 1985, 32
un-narked deer (20. does, 6 bucks, 3 fawns ani l  3 unident i f ied)
were seen. The Locat ions of  these sight ings are.  shown in Fig.
11. None of  the bucks was seen nore than once, and al though
does are di f f icul t  to recognize indiv idual ly,  i t  is  unl ikely
that nany of these were seen repeatedly. The paucity of deer
sign observed in the Study Area nakes i t  unl ikely that  nany of
the deer remained throughout the sunner

The resul ts of  the pelLet t ransects are presented in Table 1
(Pg. 23).  Assuning a defecat ion rate of  13 pel let  grouPs/day
(Neff ,  1968),  sunner deer use in the Study Area ranged fron 0
deer days/acre/nonth in Mixed Conifer in June and Chaparral  in
July, to 7.t  deer days/acre/nonth in Chaparral in May and June.
Whi le probably not a precise measure of  the anount of  deer use
of the var ious vegetat ion t ) 'pes,  these data do provide an index
of relat ive use of  d i f ferent vegetat ion ty?es by nonth.
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Figure LZ shows the resuLts of  the dawn road surve)r  f rorn late
August through October in both 1984 and 1985. A di f ferent
pattern of  n igrat ion' is evident in the two years.

In 1984, wi th the f i rst  s igni f icant snow of the year on L6-L7
October,  a large wave of  deer noved through the Study Area ( f ig.
t?a).  More than 100 deer were counted on-the Octobei  18 dawn
road survey. Dur ing surveys three days before and four days
after th is,  2 and 4 deer were counted, respect ively.  No deer
were seen on Zg 0ctober 1984, af ter  which the roads were closed
by snow and the surveys discont inued,

No large peak of  deer novenent was evident on the Fal l  1985
survey ( f ig.  12b).  The largest nunber counted, 38 on LZ
September,  fo l lowed an unusual l .y ear ly snowfal l  of  about one
foot at  the base of  the Study Area, and up' to three feet at
Sol i tude Pass. Subsequent storns,  wi th the except ion of  one on
7 0ctober,  show Li t t le tenporal  re lat ion to deer counted on the
road surve)ts.

In order to get another picture of  the tenporal  pat tern of  fa1l
migrat iqt ,  the cumulat ive percent of  radioed deer crossing the
Sierra Crest  and rnoving through or near the Study Area was
plot ted by date for  1984 and 1985 (Fig.  13).  The 1984 data ( f ig.
15a) nirror the pattern of  the 1984 fal l  n igrat ion shown by the
road surve) '  data-( f ig.  LZa),  wi th 73t (e of-11) of  the radioed
deer crossing the crest  in response to a storn on 16-17 October.
In 1985 (Fig:  15b),  , i t  can be Seen that a few (S of  18,  or 17t)
crossed innediately subsequent to the storn on 11 Septenber.
Ful ly hal f  (g of  f 'g)  of  the radioed deer crossed the'crest  on 8
and 9 October,  fo l lowing a storn on 7-8 October.  The rest
appeared gradualLy through 13 Novenber,  whe,n the last  radioed
animal nigrated through, in response to a najor winter storm.
No deer were known to pass through af ter  n id-Novenber,  1985.

For 1985, Fig.  13 probably presents a better picture of  the
t in ing anq pattern of  Fa1l  n igrat ion than does the road survey
IFig.  12b),  which did not detect  najor movenent on 7-9 October.
This nay largely be due to the fact  that  deer hunt ing season was

Figure L2. (Page 25) Deer counted dur ing dawn road surveys,
and dai ly precipi tat ion;  8.  Fal l  1984; b.  Fal l
1985.

(Page 26) Cumulat ive percent of  radioed deer
crossing the Crest and noving through or near the
Study Area by date;  a.  Fal l  1984; b.  Fal l .  1985.
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Appendix A
Sfstr of Coliforniq
. . .

Memorqndum

'nlb

From : Dcporrmcnr of Fish cnd Gome, Ron Thcnnaa, rilldrlfe Blol0glst

subiect: ELLdtLfe Habltat sr.rrney of Manqnoth t{or:ntaln skt r\rea

The Rerourccr Agcr

To Dote ' July lt :-:g85

Iesterday f hlked ttre clror:nference of Vannoth !{tn. at the 9500-10r0OO
foot elerratlou. thc purpose was to drlluniaehabltat conditlons on the
cld ar€e "nd to cheok on reports that deer are abu:ndant ln the devcloped
areast.

In fact, tbedoveloped nuu are nearly total\y donuded of vegotatlon and
trlnor arc cerLor:c)y eroded. 'Scattered deer stgn eas fowrd on\y lnthose
area6 not dclrcLoped for cldlngr oand foi ono pocket of r:ndlsturbed habttat
aaong BkJ. nrns on the east slopc rt about 870O foet elenatlon. The
roost conoeatrated (but stdll eparoc) deer algn tas found on the aouth
slope *here no sld devolopnent hac dlstr:rbed aolJ's and vegetatton. liere,
arnple cov6r ls prorlded by oontfer stanris and the ,:pen forb-grass slopes
provlde foragc. 1\ro naJor deer urlgretlon tralls wero found !n tlrataree
a"'d, ons ras located on ttre north-rest slope, Ln undlstr.rrbod habltat "
anong dcvelcrped s!d. mns.

Water La verlr sc{rrea or absent where I hiked, yet ptpellnea ar€ conveylng
rater to eprLnlclc n€t runs, lbwwcr, no serlous attmpto at reregetatlon
are apparent. T'he gource of t}rs plped water is unknorn; the questton 1s
rrhether sprlng florc have beea r:suraed for skl' area developraent, to tho
detrLneut of rl1dl1fe habltat nEcdg.

l$ oonolullons aret 1) Duc to poor sotls and probable scarclty of reter,
It ts l{kcly t}at l{suuoth llor:ntaln was never very hlgh qr:altty rtldll-fe
h.abltat. 2) ArV hsbltat values lt oace nay have prcrrlded havo been
cffecttvely rlped out ln t&oas naJor arees rtrere sld dwelopnent has
occured. l) ErcEpt for a fsr rodEnta, no rrlld't{fe or r,''l1d'l'lfe slgn was
se€a 1n the areas fbqy dsreloped for sk11ng. l+) SerLorrs so1I eroslnn
la ocourlng at nauy looatlons ln ed.atlng skl r,rns and rr!11 tncrease
rltb ourraat nanagoent nbere e:rFanded ner dtsturbance ls nor occurtng.
5.91L4, pJa,ntltfe, habltats, and strean qr:alLty rlU suffer fur+.her.
5) thers ls nucb to be laarned on l{aronoth llountaln about ek1 area devel-
oprcent and ltr effeots cra natural rssources.

(fhotos available)

R.D. Tlronas
trildIlfe Biologlst
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Other Wi ld l i fe

Marnnoth Rock, and on 30 June a and Z0

( and cont inuing once per week through 15
fs were conducted. The survey route,  nainly
h Mixed Conifer,  is  shown in Fig.  15.  No
ic i ted f ron recorded cal ls of  f lannulated,

gray owls.  In the course of  other f ie ldwork,
rved was a great-horned owl (Bubo virginianus),
nd 15 Aususl about 1/4 nile wffof-TFE-ffi:Ei-

B.

(- ,  Potent ia l  praire fa lcon nest ing areas were exanined on 5-7 June
1985. Cl i f fs by "Rock Chuter ' ,  just  west of  Sherwin Bowlr  BS
well  as Manrnoth Rock and Sol i tude Canyon were exanined for the

sumner,  but  no other birds or evidence of  eoshawk act iv i ty wera
r-ound . ry * .J.-*-- % 

ry -o> dz +,*d*--.*

prair ie fa lcons were seen o

presence of  adul ts or evidence of  breeding. No piair ie fa lcons_ ,  - - ,2--
br s ign were observed. In the courqe of  6ther f ie ldwork,  ;2.^#or s ign were observed. In the cou

^-

d 15 August aboug Ll a piLe west oE- the-Fott

&GTK=h-"=f
3. )  Blue Grouse

Blue grouse and sign were seen and heard connonly throughout the
study Area, in al l  three najor vegetat ion types and at  a lL
elevat ions.  Hens with chicks were seen on 18 June 1985 in an
aspen grove in Sol i tude Canyon, on 26 June below Sherwin Bowl in
a patch of  Chaparral ,  and on LZ July in the neadow area in the
northwest part  of  the Study Area. -

4.  )  Managenent Indicator Avian Species

The locat ions of  the bird survey plots are shown in Fig.  15.
Beginning on 28 May and cont inuing through 2,0 June 1985, the
avian Managenent Indicator species were surveyed. None were
detected in ei ther the Chaparral  or  Whitebark Pine tyPe. 0f ie

-*.^6U,*;' T'/'*-
r

L top of  SoLi tude Pass.

LJ Z.)  0w1s

Beginning o
L July,  8 owl surv

through old-grow
responses were e
spottedr oF grea
the only owl obs
seen on 23 July
Cross.

L-

l_

t.
i

/*ff
1. )  D' iurnal  Raptor t  

, /
Areas of  potent ia l  goshawk habi tat  (USOA, 1981a ) ,  ldr inar i ly
old-growth Mixed Conifer,  were exanined on foot ln 26-2g and 30
June 1985. No birds or s ign were seen. One gos'Fawk was seen in
the'Study Area in the course of  other f ie l .dwork on 31 May 1985.
This was in aspens at  the base of  the s lope in the northwestern
part  of  the Study Area, below Mannoth Rock. This area was
searched extensively and vis i ted several  nore t ines over the

-30-
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ye11ow-bel1ied sapsucker was observed on pLot BC-15.
Wil l ianson's sapsuckers were found at  Bird Census Plots BC-8 (S
indivrduals) ,  BC-10 (2 indiv iduals) ,  Bc-11 (1 indiv idual) ,  Bc-17
(Z indiv iduals) ,  and BC-2L (Z indiv iduals) .  These plots are al l
g ld-growth Mixed Conifer around a sand f lat ,  and areas of  large
(30-40" DBH) Jeffery pines.

Hairy woodpeckers were found only on plot  BC-10 (Z indiv iduals) .
No pygny nuthatches were found dur ing the survey. Brown
creepers were found on plots BC-8, BC-11, BC-L?, BC-13, BC-15
(al1 L indiv idual  in each),  and BC-ZL (Z indiv iduals) .

5.  )  Carnivores

Between 25 June and 13 August 1985, smoke pl .ates were placed on
the plots shown in Fig.  15.  Marten tracks were found on plots
SP-7 near the sand f Iat ,  and SP-14 below Sherwin Bowl,  in Mixed
Conifer,  and on plot  SP-13 in Whitebark Pine in Sol i tude Canyon.
The tracks of  possibly a Sierra Nevada red fox were found on
plot  SP-16 in Whitebark Pine above Sherwin Bowl,  but  th is is
only tentat ive,  because the tracks were sonewhat sneared by
rain.  No f isher t racks were seen. Many plots had coyote
tracks,  and al l  had rodent t racks,  especial ly Spernophi lus and
Eutanias.

Tracks and sign frou racoon (Procyon lotor)  and btack bear
(Ursus americanus) were seen.Tn-Eh-e U6To--Cross, mountain l ion
sffi-[tE?E3l-ffit, - and one apparently lion-kiifea
radio-col1ared deer)  was obseived in Sol i tude Canyon, and badger
(Taxidea taxus) diggings rrere seen in the Chaparral .

The winter carnivore survey found narten tracks throughout a
wide port ion of  the Study Area, part icular ly the Mixed Conifer
(Fig.  16).  Larger t racks,  possibly of  f isher or wolver ine (9u!q
gulo),  were seen on two occls ions,  once at  he base of  Sol i tudE-
Canyon, and once west of  the Motocross,  below Sherwin BowL.
Mountain Lion tracks were found above Sherwin Bowl, and bobcat
(Fel is rufus) t racks nere observed at  the base of  Sol i tude
Canyon.-6' fote tracks were found along the top of the r idge.
No red fox t racks hrere observed.

DISCUSSIOT{ .:

Deer begin leaving the winter range, near Bishop, in ear ly
Apr i l .  There is a gradual  upward dr i f t  to the Study Area and
environs, where deer congregate for  per iods as long as s ix
weeks. These f 's taging areas" are typical  of  rn igratory nule deer
(Leopold et  a l . ,1951; Russel l ,1932).  In 1984, the f i rst  deer
were observed in the staging area on 20 Apr i l ;  in 1985, the
f i rst  deer were observed in the Study Area proper on 17 Apr i l .
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Deer renain in these holding areas, pr inar i ly  in the
Chaparral /Sagebrush Scrub and lower coni fer  areas, for  3 -  6
weeks unt i l  ready to nove to their  western Sierra sunmer ranges.

During May and June, deer move through the Study Area on two
nain routes.  One is through the Sherwin Lakes area and up
Sol i tude Canyon to Sol i tude Pass, then through the upper Mannoth
Lakes Basin and over Duck Pass into the Fish Creek drainage.
Some of these deer ul t inately nove as far  as Lake Thonas A.
Edison and beyond. Deer s ign was f i rst  not iced in Sol i tude
Canyon on 16 May 1985; there is typical ly snow on the passes
when the deer cross.

i t tu other najor nigrat ion route is along the base of  the Study
Area, below Mannoth Rock, and toward Maurnoth Pass, giv ing access
to the MiddLe Fork.of  the San Joaquin.  Addi t ional ly,  some deer
passing through the Study Area move north and cross the Crest
along San Joaquin Ridge north of  Mannoth Mountain,  sunmering in
the Minarets and Agnew Pass area. Approxinately 3000 deer , , .
part ic ipate in the nigrat ion f ron the Butterni lk and Sherwin ) , (
Grade herds,  which winter in Round Val ley near Bishop. An
unknown number of  deer f ron the Casa Diablo herd also nay be
involved in th is nigrat ion.  These sane routes are used dur ing
the fa11 nigrat ion,

The sunner locat ions of  indiv idual ly narked or radioed deer
known to pass through or near the Study Area ( f ie.  10)
denonstrate that  th is area serves as part  of  the nigratory route
of deer which summer over a large part  of  the Southern Sierra
Nevada. The radioed deer which t ravel led far thest to the south
sunnered just  below Florence Lake, on the South Fork of  the San
Joaquin.  The radioed deer sunner ing farthest north was near
Agnew Pass. Hundreds of  square ni les are included in the summer
range of  these deer.  Given this Large sunner ing area, the large
number of  deer passing through the Study Area nay not be
surpr i  s ing .

Only one radioed deer sunnered in the Study Area, and she stayed
in the Mixed Conifer/Chaparral /Sagebrush Scrub vegetat ion at  the
base of  the nountain in 1984 (r ig.  11).  In 1985, she summered
about 2 ni les to the northeast.  0ther sunmer observat ions of
deer in the Study Area ( f ig.  11) inaicated that suruner use is
relat ively 1ieht,  probabLy due to the absence of ,  water and poor
forage in much of  the area. Most of  the observat ions of  deer
were nade in the Chaparral /Saeebrush Scrub vegetat ion,  where
browse condi t ions are nore favorable.  Even here,  however,  deer
in sutnner are nuch more rare than in other nearby areas, such as
above the spr ing at  the northern face of  Laurel  Mountain,  about
2 niLes southeast of  the Study Area. Heavy hunan presence in
the area nay be at  least  part ly responsible for  th is di f ference
in deer densi ty.

L-

-34-
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a l terat ion resul t ing in ear l ier  successional  vegetat ion would
1ikely ' favor summering deer.  There are no threatened or
endangered species present,  and only one sensi t iEe species,  p ine
narten, is present_14^lTy aqpleci lb l r  numbgls.  TMra N,gvada,
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Thus, the approximately 3,000 deer which use the area for
staging and nigrat ion are of  greatest  concern.  UnfortunateLy,
wi ld l i fe science is st i l l  at  a stage where accurate and rel iable

predict ions of  inpacts of  projects upon wi ld l i fe are of ten
di f f icul t  or  inpossible.  This is part icular ly t rue regarding
long-1ived, vagi1e, intel l igent species.  The di f f icul ty in the
present case ar ises f ron the temporary,  but  absolutely cr i t ical ,
use that nigratory deer nake of  the Study Area. Convert ing a
certain number of  acres of  sunmer or winter habi tat  f ron one
type of  vegetat ion to another and predict ing inpacts on deer is
relat ively easy. Predict ing the consequences of  a rnajor
developnent i -o-an important migrat ion corr idor is much nore
di f  f icul t .  Dh" area. !9eps - to work just  f  ine -now; the qugst ion _,  q.
is,howmuch-worsewi11i tbenadebyaskideve1opmery

The t in ing and nature of  deer user and the t i rn ine of  use by
skiers,  present both opportuni t ies and cons.traints.  The
constraints are conceptual ly very s inple:  f t6 less human-
disturbance, the less del .e. ter ious inpact ot t -migrat ing deer. /  The
opportuni t ies ar ise f ron the fact  that  nost deer use ocf f i  when
there is l i t t le ski ing to be donel  i .e.1 spr ing and fa1l .
Spr ing is the t i rne wi th most potent ia l  for  conf l ic t ;  in years of
heavy snowfal l ,  deer could be present in the stai ing arear or
at tenpt ing to nove over Sol i tude Pass or by Mamnoth Rock, whi le
ski  condi t ions were st i l l  favorable.  In the fa1I,  most deer
wi l l  pass through the Study Area before the:  ski  season is
underway; pre-season act iv i t ies (naintenance, preparat ion of
faci l i t ies,  etc.) ,  however,  could nevgrtheless pose sone
problens.

Deer use is concentrated through Sol i tude Canyon, and along the
base of  the Study Area, both najor nigrat ion routes.  In general
terms, nininiz ing inpacts to deer nust involve planning to
minimize hunan presence in Sol i tude Canyon and along the base of
the r idge when deer are present,  p lacing pernanent stuctures as
far as possible f ron rnigrat ion routes,  and screening those
structures wi th vegetat ion or natural  topographic features.  The
f i rst  can be achieved through a monitor ing systen to deternine
the presence of  deer in the spr ing and a cont ingency plan to
cease operat ions when migrat ion occurs.  The lat ter  two can be
achieved only through careful  and thoughtful  design. The
ul t i rnate success of  such features,  however,  can only be
determined enpir ical ly.
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APPEIII}IX 1

Terrestr ia l  vertebrates potent ia lLy occurr ing t t l  the

|  = Sighted, or s ign observed, in Study Area dur ing
I  = Reported in Study Area by U.S. Forest  Service.
5 = Sensi t ive,  special  interest ,  or  harvest species,

by U.S. Forest  Service.

Study Area.

this study"

as def ined

A. Bi  rds

Accipi ter  gent i l is  ! rZ13
A. str iatus

Northern goshawk
Sharp-shinned hawk
Cooper 's hawk
Red-tai led hawk
Golden eagle
Prair ie fa lcon
Anerican kestrel
Blue grouse
White- ta i led ptarnigan
Sage grouse
Mountain quai l
Band-tai led pigeon
Mourning dove
Flarnnulated owl
Great horned ow1
Northern pygrny owl
Burrowing owl
Spotted owl
Great gray owI
Northern saw-whet owl
Common poor-wi11
Vauxrs swif t
White-throated swif t
Broad- ta i led hunningbird
Rufous hunningbird
Cal l iope hunningbird
Yel1ow-be11 ied sapsucker
Wil l iansont s sapsucker
Hairy woodpecker
Downy woodpecker
White-headed woodpecker
Black -backed woodpecker
Northern f l icker

A. cooper i  1
--+.Buteo ianaicencis L.Z

-Aqui la chrysaetos 1
--l .a lco nexlcanus trJ
Ff36afrEiTilIl
DEnffiEE66ffibscurus L,2,3
'LaqoDus Ieucurus I
6ffic erc-Fffiphasianus
Oredtti-DTEtE-
-Colunba fasciata

213

-Lenatda macroura
Otus f lanneolus 5

1'3

EdSo tTrsTnTanus 1.2
-ulaucldrum gnona J
FfhEnffiiEETdTia 2
ffiTi-oETile-ffiTi3 s
-r-5 .  neDulosa J
Fs6Tiffi?adicus
PhATaenopEiTilS-iTttall i i 1

I IEi6nAuTeE-Fiata li s 1
SeT a s p[o r u r -EIEIFi 

"u.:,
-*- i -5 .  rutus L) r
SefTilfd caiiiope
SDnyraprcus var lus L.L
5. Enyroloeus r
FTcffi 1,2
!f-EubescEiF
--P. aTf la:vatus L,2
P. arct icus
C6'lEFTffiTratus 1,2
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Red crossbi l l
Green-taiLed towhee
Vesper sParrow
Dark-eyed junco
Chipping sParrow
Brewer I  s sParrow
White-crowned sParrow
Fox sparrow
Song sparrow

Loxia curvirostra 1
FlilIo cfiTo@t
Pooecetes granlneus
Junco hyenar ls r
Spize1la passer lna
s.  Drewerl  r
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STUDY AREA

The proposed Sherwin Ski  Area, hereafter designated the Study
Area, is located in Sect ions 10-15, 23, and 24 of  T.45, R.27E,
in the Mannoth Ranger Distr ict ,  Inyo Nat ional  Forest  ( f ig.  3) .
The area conpr ises approxiurately 2r000 acres of  steep, general ly
north-facing, mountainous terrain,  varying in elevat ion f rom
8,000 to 11r600 feet,  and l ies between the Sherwin Creek
drainage on the east and the Mammoth Lakes basin on the west.
Most of  the land is rnanaged by the Inyo Nat ional  Forest ,  Mamnoth
Ranger Distr ict ;  sone of  the f lat  and rol l ing land at  the base
of the steep slopes is pr ivately owned. There is no commercial
logging in the area. Limited grazing (ZO AI,JM's) by horses and
mules occurs in the northwest part  of  the Study Area (USDA,
198la).

Present road access is l i rn i ted to a four-wheel  dr ive dir t  road,
approxinately one ni le in length,  which enters the area from the
east,  c l  imbs the steep slopes on the northwest f  lank of  . 'So1i  tude
Canyon, and terminates at  an abandoned mining prospect.  Access
is restr icted by a locked gate at  the start  of  th is road (USDR,
198la).  An of f - road motorcycl .e recreat ion area, the Moto Cross,
also is present at  the base of  the eastern s ide of  the Study
Area.

Two main vegetat ion types were ident i f ied wi th in the area by the
U. S. Forest  Service (US0n, 1981a )  using the CALVEG (usu.e, ,  1981b )
c lassi f icat ion systen ( f ig.  4) .  The f i rst  t fpe of  vegetat ion is
Mixed Conif  er  ( . lef  f  rey pine (Pinus jef  f  reyi  ) ,  whi te f  i r  (Rbies
concolor )  anci  red f  i r  (n.  sragi lTiTdajJ-Th? second is whi f f ik
Ff f ie TE 4!brqaul ig) .  I i th lF@tat ion type, composed of  a
mixtur i lo i -1f f i l (manzani ta(nrctostaphyiospatu1a)and
tobaccobrush (Ceanothus velut  inusf f isFl3Ti lb
(bi t terbrush (FurshTtTr i f f i I  and sasebrush (Rrtemesia
tr identata))  i f f i l ing hi l ls  at  thef f iE-the
f iunf f is .
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METHODS
Capture and Marking

In May 1984, s ix adul t  female mule deer were captured in or near
the Study Area by use of  t ranqui l izer darrs (Fi-g.  5) .  These
animals were f i t ted wi th radio-transni t ter  col lars,  provided by
DFG, and released. In addi t ion,  dur ing January -  March 1984,
111 deer were captured in Round Val ley,  approximately 15 mi les
northwest of  Bishop, Cal i fornia,  and 35 mi les southeast of  the
Sherwin Study Area, in conjunct ion wi th a larger ecological
study-of  Eastern Sierra deer (Kucera,  1984).  Twenty of  these
deer (8 males and LZ females) were f i t ted wi th radio col lars;
al l  received nunbered ear tags,  and 32 adul t  does which did not
receive a radio col lar  received numbered "narking col lars ' , .

B. Telemetry

Fol lowing capture,  the Iocat ions of  radioed deer were determined
throughout the year,  both f rom the ground and from a f ixed-wing
plane provided by DFG. A total  of  18 te lemetry f l ights were
made between 16 Apr i l  and 9 November 1984. Numerous day hikes
and backcountry t r ips were taken throughout ' the sunner and fa11
to locate radioed animals on their  sunmer range and dur ing
migrat ion

Within the Study Area, the or ig inal  p lan to noni tor  deer
locat ions by t r iangulat ion was rnodi f ied due to the large error
in s ignal  locat ion induced by the very steep and rocky terrain.
0nly locat ions based on visual  s ight ings of  radioed aninals are
rel iable in such terrain,  and only these are included in th is
rePort .  Due to safety considerat ions,  n ight monitor ing of
radioed deer was not at tempted.

Observat ions of  marked but un-radioed deer in or near the Study
Area were made throughout the course of  dai ty f ie ld work,  and
locat ions of  these were plot ted on aer ia l  photos.  Because only
one marked deer remained in the Study Area in summer,  the
attemPt to est imate deer populat ion s ize in sumner by use of  the
Lincoln Index (Conno1ly,1981) was abandoned.
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c , Pel let  Transects

In order to determine the anount and t iming of  sunmer deer use,
30 randomly located, p€rmanent ly narked pel1et group transects
(Neff ,  1968) were establ ished in the Study Area, which was
div ided into three strata according to vegetat ion type (Fig.  6)
The locat ion of  each of  the 10 transects per stratun was
selected by choosing two randour numbers corresponding to a gr id
system over la id on an aer ia l  photo of  the area. The conpass
or ientat ion of  each transect is the sane, and was deternined
randomly.  Each transect consists of  10;  L/400 acre c i rcular
pfgts spaced 50 feet apart ;  the plots are marked by a 3/8 inch
rebar stake, 3 feet  h igh and painted for v is ib i l i ty ,  at  the
center.  Transects are read nonthly by count ing the nunber of
pel let  groups found in each plot .  The vegetat ive
character ist ics of  each transect were also descr ibed.

D. Fa11 Migrat ion

During late summer and fal l  (20 August -  29 October) ,  a weekly
dawn road survey was conducted from a vehic le in and near the
study Area to determine the t i ru ing and patterd of  migrat ion
(f ig.  7) .  Beginning at  L/2 hour before-of f ic ia l  suni ise,  a
f ixed route was dr iven, and al l  deer observed were counted and
classi f ied by age and sex. The beginning and end of  the
transect were al ternated on consecut ive surveys.

Irnmediately af ter  s igni f icant snowfal l ,  the Study Area was
inspected on foot.  Deer observed were classi f ied,  and migrat ion
trai ls evident in the f resh snow were plot ted on an aer ia l
photo.  Because of  the nunber of  animals using the same narrow
trai ls,  using a t rack count method to est imate numbers was
unworkable.

E. 0ther Wi ld l i fe

of  f ie ldwork in the Study Area, observat ions
species,  or  their  s ign,  were made, and
on an aer ia l  photo.
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Stratum Chaparral  Mixed Conifer Whitebark Pine
Month Aug. Sept.  Aug. Sept.  Aug. Sept.

#Pel let  Z 4 3 3,  1 1
groups

Avg./ t ransect 0.2 0.4 0.3 0.3 0.1 0.12s

Avg. lacre I  16 LZ LZ 0.4 0.5
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Deer days /acre .62 L.Z O,gZ 0.92 0.30 0.38

TABLE 1. Resul ts of  the deer pel let  t ransectg in the Sherwin
Study Area, Sumner 1984.
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B. Fal l /Winter

The resul ts of  the dawn road surveys are shown in Fig.11.
Li t t le novenent of  deer is apparent through the middle of
0ctober.  With the f i rst  s igni f icant snow of the year on 16-17
0ctober,  a large wave of  deer noved through the Study Area.
More than 100 deer were counted on the October .18 dawn road
survey. Dur ing surveys three days before and four days af ter
th is,  2 and 4 deer were counted, respect ively.  No deer were
seen on October Z9th,  af ter  which the roads were closed by snow
and the surveys discont inued.

0n the af ternoon of  L7 October,  innediately af ter  the snow, a
tr ip was nade on foot up Sol i tude Canyon. Heavy deer t ra i l ing
was obvious in the f resh snow, and 62 deer were seen uroving down
the canyon dur ing about one hour of  observat ion.  A U.S. Forest
Service observer (White 1984).reports count ing as many as 100
deer per hour crossing the Sherwin Crest on L7 0ctober i .984.

The rnigrat ion t ra i ls napped in the f resh snow are shown in FiS.
L2. Two general  migrat ion routes are evident:  one corues east
from Mamnoth Pass, passes near Manmoth Rock, and traverses the
base of  the Study Area, spl i t t ing into several  t ra i ls .  The
second presunrably comes from Duck Pass, enters the Study Area at
the top of  Sol i tude Canyon, descends the Canyon and, jo in ing
segnents of  the Marnnoth Pass trai l ,  turns east to go through
Sherwin Lakes.

I t  is  i rnpossible to est imate wi th an) '  precis ion the nunber of
deer involved in th is migrat ion.  From the number of  animals
counted in short  per iods of  t ime, and from the depth of  the
trai ls and amount of  other s ign,  i t  is  obvious that hundreds of
animals are involved.

By the beginning of  November,  a l l  deer radioed in and near the
Study Area, and al l  surviv ing radioed deer known to have passed
by dur ing the spr ing migrat ion,  had returned to the winter range
in Round Va11ey, jo in ing'both the Sherwin Grade and Butterni lk
herds.

-z2-
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A l ist  of  vertebrates potent ia l ly  occurr ing on the Study Area,
or ig inal ly conpi led by the U.S. Forest  Service (U.S.D.A. 1981b)
is presented in Appendix 1.  fur inal  species or their  s ign
(tracks,  droppings, ca11s, mounds, etc.)  observed dur ing the
course of  f ie ldwork on this study are indicated, as are those
species observed by Forest  Service personnel .

DISCUSSION

Deer begin leaving the winter range around rnid-Apr i1.  There is
a gradual  upward dr i f t  to the.Study Area and environs, where
deer congregate for  per iods as long as s ix weeks. These
"holding areas" are typical  of . rn igratory mule deer (Leopold et-
a1. ,  1951; Russel l ,  1932).  The f  i rst  radioed deer was obserEa
i i  the holding area on Apr i l  20th;  the last  was observed on May
24th.  0n May 16, a count in a drainage one ni le east of  the
Study Area yielded about 200 deer.

Most of  these deer probably use the nigrat ion t ra i ls evident in
the snow in 0ctober (Fig.  LZ).  One heavi ly used.spr ing route
observed in the present work went up Sol i tude Canyon, over into
the Maurnoth Creek drainage, along the east s ide of  th is drainage
and over Duck Pass into the Fish Creek drainage. Snow was
present both at  the top of  Sol i tude Canyon (10,500')  and on Duck
Pass (10,800')  when these deer passed over in May.

Only one radioed deer summered in the Study Area, and she stayed
in the Mixed Conifer/Chapparral /Sagebrush Shrub vegetat ion at
the base of  the nountain ( f ig.  10).  Other summer observat ions
of deer in the Study Area ( f ig. fO) indicated that sunmer use is
relat ively l ight ,  probably due to the absence of  water and poor
forage in nuch of  the area. Most of  the observat ions of  deer
were made in the Chaparral /Sagebrush Shrub vegetat ion,  where

c. 0ther Wi ld l i fe
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CONCLUSIONS

Fron this f i rst  year of  studl ,  i t  appears that  the t iming,
pattern,  and intensi ty of  deer act iv i ty in the Sherwin Study
Area are as f  o l lows: In Apr i  1 and l ' lay,  thousands of  deer leave
their  winter range near Bishop, and possibly other winter ranges
(".g.  Casa Diablo),  and dr i f t  up to the Mixed Conifer/Chaparral /
Sagebrush Shrub in and surrounding the Stud) Area. They remain
here for  per iods up to a month or longer.  By June'  nost  deer
have crossed the Sierra Crest ,  nany noving up through Sol i tude
Canyon, over Sherwin Crest and then to Duck Pass. Many others
move west through the Study Area, passing near Mamnoth Rock and
then cont inuing over Mannoth Pass. Sunner deer act iv i ty in the
Study Area is l ight ;  i t  seems unl ikely that  nore than a dozen
deer sumner there,  a l though some fawns are produced, With the
f i rst  major snowstorm of the fa l l ,  nany hundreds of  deer come
rapidly through the Study Area and move direct ly to the winter
range.

In the next yearfs work,  a major emphasis wi l l  be placed upon
quant i fy ing the number of  deer involved in both spr ing and fal l
migrat ions.  Road surveys wi l l  be perforned throughout al l
snow-free nonths,  and renote sensors wi l l  be placed in strategic
locat ions to count the number of  deer uroving through the Study
Area. 0ther work,  €.9. ,  pel let  t ransects,  radio-telenetry,
etc. ,  wi l l  be cont inued
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Pygmy nuthatch
t' _

:_  .  Brown creeper

House wren

Rock wren
,

Sage thrasher

-  American robin

Hermit  thrush

" Mountain bluebird

Hamnond f .Lycatcher E. hamnondi i  1r2

Dusky f lycatcher E. oberholser i  Z

Western wood peewee Cgg!.olg: .  sordidulus 2

0l ive-sided f lycatcher Nuttalornis boreal is 1

Horned lark Erenophi la alDestr is 2

'  Violet-green swal low Tachvcineta thalassina Z

, '  Stel ler 's jay Cyanoci t ta stel ler i  1rZ

v Connon raven Corvus corax 1

Clarkrs nutcracker Nuci f raga columbiana 1,2

. '  Mountain chickadee Parus gambel i  1r2

White-breasted nuthatch Si t ta carol inensis L,2

Red-breasted nuthatch S. canadensis Lr2

S. pygnea

Certhia fami l iar is 1,2

Troglod) ' tes aedon l  rZ

Catharus guttatus 2

Salpinctes obsoletus

0reoscoptes nontanus

Turdus migrator ius LrZ

Catharus guttatus 2

Sial ia currucoides L,2
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APPEITDIX 1

Terrestr ia l  vertebrates potent ia l ly  occurr ing the Study

= Sightedr oF sign observed, in Study Area dur ing th is
= Reported in Study Area by U.S. Forest  Service.
= Sensi t ive,  special  interest ,  or  harvest species,  as

by U.S. Forest  Service.

A. Birds

Accipi ter  gent i l is  t  rZrs

A. str iatus

.A. cooper i  1

'Buteo janaicencis 1,2

Aqui la chrvsaetos 1

Falco nexicanus 1r3

F. sparvar ius 1 .

Dendragopus obscurus L r2 rs

Centrocercus urophasianus 2,3

0reortyx pictus L,Z 13

Colunba fasciata 2r3

Zenaida nacroura 1,3

Otus f lanneolus 3

Bubo vi  rg in i  anus 1 ,  2

Area.

study.

de f i  ned

Goshawk

Sharp-shinned hawk

Cooper 's hawk

Red-tai led hawk

Golden eagle

Prair ie fa lcon

Anerican kestrel

Blue grouse

Sage grouse

Mountain quai l

Band-tai led pigeon

Mourning dove

Flannulated owl

Great horned owl
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.  Wolver ine

Badge r

Str iped Skunk

Mountain l ion

Bobcat

Mule deer

Gulo gulo

Taxidea taxa 1

Mephit is nephi t is

Fel is concolor 1

Fel is rufus 3 .

Odocoi leus henionus 1r3

C. Atnphib i  ans

Bufo boreas

B. canorus

Hvla regi l la

Rana nucosa

i_-

I

Western toad

Yoseni te toad

Paci f ic  t reefrog

Mountain yel low-legged
frog

D. Rept i les

Western fence l izard SSS.]g,9.ru! .  occidental is

Sagebrush l izard S. graciosus

Northern al l igator l izard Gerrhonotus coeruleus

' ,  Rubber boa Charina bottae

Gopher snake Pi tuophis nelanoleucus

Common kingsnake Lampropel t is  getulus

Western terrestr ia l
gartersnake Thannophis elegans
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P ine s iskin

Lesser goldf inch

Red crossbi l l

Vesper sparrow

Dark-eyed junco

Chipping sparrow

Brewer rs sparrow

Carduel is pinus 2

C. psal t r ia

Loxia curvirostra

Green-tai led towhee Pj-pj le chlorurus 1

Pooecetes granineus

Junco hvenaLis 1

Spizel la passer ina

S. breweri

White-crowned sparrow Zonotr ichia leucophrvs 1

Fox sparrow Fasserel la i l iaca 1

B. Mannals

Vagrant shrew Sorex vagrans

Li t t le brown nyot is Myot is luci fugus

Long-eared nyot is M. evot is

Long- legged uryot is M. volans

Cal i fornia nyot is M. cal i fornicus

Pika Ochotona pr inceps 2

t{hi te- ta i led jackrabbi t  Lepus townsendi i  L,2,3

Black-tai led jackrabbi t  L.  cal i fornicus Lr2,3

I
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