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INTRODUCTION

The proposal  to develop the Sherwin Ski  Area in Mammoth Lakes,
Mono County,  Cal i fornia ( f igs.  L and Z),  in i t iated concern over
potent ia l  adverse impacts of  such a development on loca1
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
1egal ly mandated by the Nat ional  Forest  Management Act of  1976
to conserve diversi ty of  p lant and anirnal  communit ies and
monitor wi ld l i fe populat ion t rends when planning land management
act iv i t ies.  Wi ld l i fe surveys have been conducted in the area
(USDR, 1981a);  however,  more intensive and extensive informat ion
is required to determine:

1.)  the t in ing,  p4ttern and intensi ty of
hemionus) use in the area,

mule deer (0docoi leus

2.)

3.)

the existence of  cr i t ical  deer areas (e.g. ,  fawning and
migrat ion) wi th in the proposed ski  area,

the presence, relat ive abundance, and habi tats of  those
wi ld l i fe species def ined by the USFS as Sensi t ive,
Managernent Indicator,  Special  Interest ,  or  Harvest species
which. are expected to occur in the proposed ski  area (USIA,
1981a),  and

potent ia l  mit igat ing act iv i t ies to be incorporated into the
development plan, i f  the ski  area is developed.

ACKNOWLEDGMENTS

This invest igat ion was conducted under a contract  f rom the
O'Connor Design Group, Marnnoth Lakes, Cal i fornia,  wi th the
cooperat ion of  and a Special  Use Perni t  f rorn the USFS, Mammoth
Ranger Distr ict ,  Inyo Nat ional  Forest ,  and with the cooperat ion
of the Cal i fornia Department of  Fish and Game (DFG). The
Principal  Invest igator took over the contract  on 1 May 1984 from
the or ig inal  consul tant  and rnerged the present study into a
larger invest igat ion of  Eastern Sierra deer supported by the
Bishop Resource Area of  the Bureau of  Land Management (BLM),
DFG, Inyo and Mono Count ies,  the Universi ty of  Cal i fornia,
Berkeley,  and several  pr ivate funding organtzat 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 Timothy
Taylor.

The data in th is report  are to be used solely for  the purpose of
planning and analyzing potent ia l  environmental  impacts of  the
proposed Sherwin Ski  Area, and are not for  publ icat ion,
c i tat ionr or other use without the permission of  the author.
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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 2,X of  T.45, R.27E,
in the Mammoth Ranger Distr ict ,  Inyo Nat ional  Forest  ( f ig.  3) .
The area conpr ises approximately 2,000 acres of  steep, general ly
north-facing, mountainous terrain,  varying in elevat ion f rorn
8,000 to 11,600 feet,  and l ies between the Sherrv in Creek
drainage on the east and the Mammoth Lakes basin on the west.
There is no conmercial  logging in the area. Limited grazing (ZO
AUMts) by horses and mules occurs in a meadow area in the
northwest part  of  the Study Area (USDn, 1981a).

Present road access is l i rn i ted to a four-whee1 dr ive dir t  road,
approximately one rni le in length,  rvhich enters the area from the
east,  c l i rnbs the steep slopes on the northrvest f  lank of  Sol i tude
Canyon, and terminates at  an abandoned nining prospect.  Access
is restr icted by a locked gate at  the start  of  th is road (USDA,
1981a).  An of f - road motorcycle 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
usFS (usnR, 1981a) using the CALVEG (USUn, 1981b) c lassi f icat ion
systern ( f ig.  4) .  The f i rst  type of  vegetat ion is Mixed Conifer
( ;ef f rey pine (Pinus jef f reyi) ,  whi te f i r  (Abies co4qqLor)  and
red f  i r '  (4.  masiTf fEaTJl-ThE iecond is ! . lh i te5ark-Flne G.
albiqqql l t l . - -T-TFTiA vegetat ion type, conposed of  a mixt f re of
eleparraT-(rnanzani ta (Arctostaphylo!  patula) and tobaccobrush
(Ceanothus've1ut inus)) f f iscru6-(bi t terbrush(Pqrshia
t ! ! {eat3tq);ena sagebrush (ni temesia t r identa!q) )  is  f  ound-6i-
tFe roTITng hi11s at  the basi l - f -TEe mounTaTns.

Figure 5

Figure 4

(Opposi te)  f i re Sherwin Study Area, showing rna jor
landrnarks.  Contour intervals are 50 f  t .

(0ver leaf)  Vegetat ion types within the Sherwin
Studv Area. Abbreviat ions are as fo l lows: Artr  =
Arternesia t r identata,  Putr  = Purshia t r identata,
eev€--= e6ano-T[us l reTut inus,  n
patula.-Pf iE-E-Tinus TeTf ieyi ,  Pimo- =--P.

4

mont icola,  Abco = Abies concolor,  Abma =
magnTf ica,  Pial  = @ Tsme =
mertens iana.

Ts uga
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}IETIiODS

A. Deer

l .  )  Capture and Marking

near

Z.)  Telernetry

Fol lowing capture,  the locat ions of  radioed deer were deterruined
throughout the year,  both f rom the ground and from a f ixed-wing
plane provided by DFG. A total  of  37 te lernetry f  l ights rvere
made between 16 Apr i l  1984 and 14 Novernber 1985. Fl ights were
taken throughout the year,  but  were concen.trated dur ing spr ing
(Apr i1-June) and fa11 (Septernber-0ctober)  migrat ion per iods.
Numerous day hikes and backcountry t r ips were taken throughout
the summer and fal l  to locate radioed animals on their  sumner
range and dur ing migrat ion.

iVi th in the Study Area, the or ig inal  p lan to monitor deer
locat ions by t r iangulat ion was modif ied due to the large error
in s ignal  locat ion induced by the very steep and rocky terrain.
0n1y locat ions based on visual  s ight ings of  radioed animals 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 ternpted.

0bservat ions of  narked but un-radioed deer in or near the Study
Area were made throughout the course of  dai ly f ie ld work,  and
locat ions of  these were plot ted on aer ia l  photos.  Because only
one marked deer summered^ in the Study Area'  in 1984, the at ternpt
to est imate deer populat ion s ize in summer by use of  the Lincoln
Index (Connol lL igbt)  was abandoned.

re
,1

85,
rni les

t  l re
I
I

t ted
I

I

In lv{ay 1984, 6 adul t  f  emale mule deer were captured in and
the Study Area by use of  t ranqui  I  izer darts;  3 rnore rvere
captured in Apr i l  and May 1985 ( f ig.  5) .  These animals lve
f i t ted wi th radio-transmit ter  col lars,  provided by DFG, an
released. In addi t ion,  dur ing January -  lutarch 1984 and 19
ZLZ deer were captured in Round Va11ey, approxinately 15
northwest of  Bishop, Cal i fornia,  and 30 mi les southeast of
Sherwin Study Area, in conjunct ion wi th a larger ecologica
study of  Eastern Sierra deer (Kucera,  unpubt ished) ( f ig.  I
Thir ty- two of  these deer ( fS males and 19 females) were f i
wi th radio col lars;  a l l  received numbered ear tags,  and 8
adul t  does which did not receive a radio col lar  received
indiv idual ly numbered "marking co11ars".

-10-
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3 .  )  Pe11et Transects

ln order to determine the anount and t iming of  summer deer use,
30 randomly located, permanent ly marked pel1et group transects
(Neff ,  1968) were establ ished in the Study Area, which was
div ided into three strata according to vegetat ion type ( f ig.  6) .
The locat ion of  each of  the 10 transects per straturn was
selected by choosing two random nurnbers corresponding to a gr id
system over la id on an aer ia l  photo of  the area. The compass
or ientat ion of  each transect was the same, and was determined
randomly.  Each transect consisted of  10,  L/400 acre c i rcular
plots spaced 50 feet apart ;  the plots were 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 were read monthly dur ing snow-free per iods by count ing
the number of  pel1et groups found in each plot ,  af ter  which al l
pel lets were removed. The average number of  pel let
groups/transect,  mult ip l ied by 40, gives nunber of
groups/acrelmonth.  Div id ing this by 13, the average number of
pel let  groups deposi ted by deer per day, y ietds number of  deer
days /acre/month.  The vegetat ive character ist ics of  each
transect were also descr ibed.

4.  )  Road Surveys and Migrat ion

During late summer and fa11 (ZO August -  Zg 0ctober)  of  1984,
and throughout the snow-free per iod of  1985. ( fS Apr i l -28
October) ,  a weekly dawn road survey was conducted from a vehic le
in and near the Study Area to determine the t iming and pattern
of rnigrat ion ( f ig.  7) .  Beginning at  L/Z hour before of f ic ia l
sunr ise,  a f ixed route was dr iven, f lBinly along Sherwin Creek
Road between 01d Marnrnoth and Hi ghway 395 ,  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 summer 1985 (Zq June-23 Arg),  af ter  the spr ing rnigrat ion had
passed, and were performed weekly again beginning 10 Septernber
1985. Dur ing the falL migrat ion the f requency of  road surveys
was increased when storms occurred.

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

(Over leaf)  Locat ions of  the deer pel let  t ransects
in the Sherwin Study area.
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aer ia l  photo.  Because of  the large number of  animals using the
same narrow trai ls,  using a t rack count method to est imate
numbers was unworkable.

In order to quant i fy the number of  deer moving through part  of
the Study Area, a battery-operated infra-red trai l  t raf f ic
counter (Scient i f ic  Dimensions, Inc. ,  Albuquerque, Nht)  was
placed a few hundred yards south of  the top of  Sol i tude Canyon
in 1985. Previous work had shown this to be an important
migrat ion route.  The infra-red beam was posi t ioned to cross a
narrow deer t ra i l  at  about 30 inches above the ground. Deer
walking the t ra i l  broke the beam, and were recorded on an
automat ic counter.  There is essent ia l lv  no hunan use of  th is
trai1.

B. 0ther Wi ldt i fe

) tntroduct ion

This part  of  the study was designed to provide informat ion on
the presencer r€lat ive.  abundance, and habi tats of  those wi ld l i fe
species def ined by the USFS as Sensi t ive,  Management Indicator,
Special  Interest ,  or  Harvest species which are expected to occur
in the Sherwin Study Area (USDA, 1981a; 1984).  No federal ly
l is ted threatened or endangered species are thought to be
present (USDA, 1981a; 1984).

Z.)  Diurnal  Raptors

The presence of  goshawks (Accipi ter  gent i l is) ,  a Sensi t ive
species,  was invest igated d' [ i fn-g tFe-Eourse of  4 f ie ld days
spent in late June and ear ly July,  examining on foot those areas
of potent ia l  goshawk habi tat  mapped by the Forest  Service (USUA,
1981a).  These potent ia l  habi tats were examined as thoroughly as
possible for  adul t  goshawks or s ign,  €.8. ,  p lucking posts,  nest
t rees, etc.  In addi t ion,  dur ing the course of  other f ie ldwork
in the Study Arear Bl l  observat ions of  goshawks or s ign were
recorded. When adul ts were s ighted at tempts were made to locate
nest s i tes.

The presence of  prair ie fa lcons (Falco mexicanus),  another
Sensi t ive species,  was determinedTdifn[-T-days of  f  ie ldrvork in
ear ly June. Potent ia l  nest ing c l i f fs were examined for the
presence of  breeding adul ts or for  s ign of  breeding at tempts,
e.  g.  ,  whi tewash on cl i f fs,  eggshel l  f ragments,  dead chicks,  etc.
Addi t ional ly,  any prair ie fa lcons observed dur ing the course of
other f ie ldwork in the Study Area were recorded.

0the. f "p!o-rs, .  8.9. ,  golden eagles (Aqui la chrysaetos),
red-tai led hawks (Buteq iamaicensis) ,  etc. , -weTE-; ;Ed dur ing
Ene course or ocner r-Gia;orK rn rne Stuoy Area.

-15-



3. )  Owls

The presence of  spotted owls (str ix qqcr4er l lq l tq) ,  great gray
owls- (S. nebulosa),  both SensiTTve spEETes, and-f ia i lmutat6d bwls
(Otus Tlai l f r -A6T[3T, 

-a 
Special  Interesi  sp"cies,  was determined by

tFe use oE-recorded cai ls played at  n ight in areas of  potent ia l
owl habi tat  as mapped by the Forest  service (uson, 1981a).  One
night per week dur ing l " lay and June, beginning one-hal f  hour
af ter  of f ic ia l  sunset,  these areas were v is i ted.  Recorded ow1
cal ls were played at  approximately 100m intervals along the
transect route,  and any responses noted.

4.)  Blue Grouse (Dendragopus obscurus)

Blue grouse, a Harvest
speci f ical ly directed
f ie ldwork in the Study
sign, €.9. ,  droppings,
an aer ia l  photo.

species,  d id not require any surveys
toward them, but dur ing the course of

Area, aLl  s ight ings of  b lue grouse or
booming, etc. ,  were noted and plot ted on

5.)  Management Indicator Avian Species

Those _Management Indicator speci .es to be expected in the Study
{rea (Usnn, 1981a),  -  speci f ica1ly ye1low-be11ied sapsuckers
(Sphvrapicus var i .us) , -  Wi l l iarnson's sapsuckers (S. throideus),
heTiy wtoAfckEFs [Picoides vi r lqsq9),  pygmy nuthaEdtrEFTSTtta
pygmea) and. brown c!epgrs TcerthTa Tamif  i t r i :  )  ,  w_ere_surveyed-by
using a var iat ion of  the plot  tecEnTl l i luTTined by Dedon and
Barret t  (1982) and Raphaef (1983).  Dur ing late May and June,
when breeding birds are most conspicuous, an observer v is i ted a
plot  as soon af ter  dawn as possible,  sdt  quiet ly,  and tal l ied
the number of  each of  the above species detected (v isual ly and
aural ly)  dur ing 5 success ive 10-minute intervals .  0ther bi  rd
and manmal species were noted as t i rne al1owed. Two plots per
day were v is i ted.  When adul ts of  the above species were
observed ,  ?t tempts r , /ere made to f  ind nest locat ions.  Plot
locat ions were based on the vegetat ion types descr ibed and the
deer pe1let  p lots already establ ished in the Study Area. Five
plots each were selected randomly in the l {h i tebark Pine and
Chaparral /Sagebrush Scrub vegetat ion types, and l0 randomly
placed plots were used in the Mi.xed Conifer type. In addi t ion,
1 extra plot  was placed in I , {h i tebark Pine, 2 extra 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 f ishE?-TM.@l

The presence
oine marten

of Sierra Nevada
(Martes .arner icana)

ro-



Sensi t ive species,  was invest igated both in the sunmer and
winter.  In summer,  the presence of  these carnivore species was
detected by their  t racks lef t  on the surface of  a
L x 1m al luminum sheet blackened with a kerosene f larne, wi th a
gan of  f ish,  i !s  top punctured with sma11 hoIes,  in the niddle
IBarret t ,  1983).  Dur ing June and July 1985, a t rack stat ion was
placed on a p1ot,  and read every other day for 6 days; 15
randomly placed plots,  5 per vegetat ion type, were sarnpled. In
addi t ion,  5 more plots were placed in the Mixed Conifer type in
areas 1ike1y to be disturbed by a ski  development.  Thus, a total
of  20 plots was used

Eleven winter surveys were conducted on skis f rorn February
through Apr i l  1985. Di f ferent routes through the Study Area
were travel led,  and tracks,or other s ign of  these species noted
and plot ted.  The presence of  other notable wi ld l i fe t  e.E. t  b lue
grouse,,  coyote (Canis latrans),  mountain l ion ( fe l is  concolor) ,
etc. ,  a lso was recorded wf ien appropr iate.

The habi tat  on each plot  was descr ibed according to standard
Forest Service procedures used in t imber compartment exams, in
coordinat ion wi th Forest  Service biologists.

RESULTS

A. Deer

1. Spr ing/Summer

Figure 8 shows the resul ts of  the road survey from 15 Apr i l  to
23 August 1985. Many deer already were in the v ic in i ty of  the
Study Area by mid-Apr i l ,  when some of the Sherwin Creek Road
survey route was not yet  passable due to snow. The f i rst  deer
were seen in the Study Area on foot on t7 Apr i l  1985, when the
road was st i l1 blocked. by snowi the f i rst  deer were seen on the
road survey within the Study Area proper on 29 Apr i1.  The
number of  deer counted on the road survey var ied between 300 and
600 through May, and then steadi ly decl ined as the animals
migrated to their  summer ranges. The number of  deer counted on
the road survey within the Study Area i tsel f  fo l lowed a
general ly s imi lar  t rend, but was much 1ower,  due in part  to the
poor road access. I t  should be remembered that th is survey route
was mainly in chaparral  vegetat ion at  lower elevat ions.  I r lost  of
the deer had lef t  th is "staging area" (Fig.  9)  by ear ly June.
The f i rst  deer s ign in Sol i tude Canyon was observed on 16 May
1985, when deer began moving over Sol i tude Pass to the sunmer
range.

0f  the 32 deer radioed in Round val ley in both winters,  23 were
known to migrate to the north.  Seventeen ( lqZ) of  these ( tZ
females) were observed in or near the Study Area dur ing the

-Ll-
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spr ing ( f ig.  9) .  An addi t ional  36 marked, un-radioed deer ( t+
males,  L9 f  ernales,  3 f  awns) f  rorn Round Val1ey also were observed
in the same area ( f ig.  9) .

0f  the 9 does radioed dur ing spr ing rnigrat ion in or near the
Study Area, the sumner locat ions of  8 were determined precisely,
as wbre the sunmer locat ions of  the 17 radioed deer and 4 of  the
marked but unradioed deer (Z na1es, 2 females) f rom Round Val ley
seen in or near the Study Area I f ig.  10).  These animals
summered frorn near Agnew Pass on the north to Florence Lake on
the south,  which represents an air l ine distance of  some 33
mi1es, and comprises several  hundred square mi les of  the Sierra
Nevada.

0f  the does radioed in or near the Study Area,.8 of  9 summered
outside i t :  three went to the Fish Creek drainage, one went to
the North Fork of  Mono Creek, and another went as far  as
Florence Lake. One doe summered on Mammoth Pass, and one was
located only general ly in the sunmer,  southwest of  Lake Thomas
A. Edison. One radioed doe renained in the Study Area dur ing
the sunmer of  1984 and r{as located and sighted frequent ly ( f ig.
1l-) .  She renained in the Mixed Coni f .er /  Chaparral /Sagebrush
Shrub, and produced one fawn. In 1985, she shi f ted her sunmer
range about 2 mi les northeast,  near Manmoth Creek. The f inal
doe sunmered about 2 rni les east of  the Study Area.

During 141 days of  summer f ie ldwork in the Study Area between 6
June and L5 0ctober 1984 and 6 June and 7 'September 1985, 32
un-marked deer (ZO does, 6 bucks, 5 fawns and 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 more than once, and al though
does are di f f icul t  to recognize indiv idual ly,  i t  is  unl ikely
that many of  these were seen repeatedly.  The pauci ty of  deer
sign observed in the Study Area makes i t  unl ikely that  many of
the deer remained throughout the summer.

The resul ts of  the pel let  t ransects are presented in Table 1
(pg. 23).  Assuning a defecat ion rate of  13 pel let  groups/day
(Neff ,  1968),  sunmer deer use in the Study Area ranged from 0
deer days/acre/nonth in Mixed Conifer in June and Chaparral  in
July,  to 7 .L deer days/ acre/rnonth in Chaparral  in May and June.
Whi le probably not a precise measure of  the amount of  deer use
of the var ious vegetat ion types, these data do provide an index
of relat ive use of  d i f ferent vegetat ion types by month.
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TABLE 1.

Month

# Pe11et
groups

Avg. / t ransect

Avg. /acre

Deer d,ays/acre

# Pel1et
groups 

.
Avg. / t  ransect

Avg. /acre

Deer days/acre

# Pel let  **
g roup s

Avg./ t ransect

Avg. /acre

Deer days/acre
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Figure LZ shows the resul ts of  the dawn road survey from late
August through 0ctober in both 1984 and 1985. A di f ferent
pattern of  migrat ion is evident in the two years.

In 1984, wi th 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 ( f ig.
LZa).  More than 100 deer were counted on the 0ctober 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 29 0ctober 1984, af ter  which the roads r{ere c losed
by snow and the surveys discont inued.

No large peak of  deer movement was evident on the Fal l  1985
survey ( f ig.  12b).  The largest nunber counted, 38 on LZ
September,  fo l lowed an unusual ly 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 storms, wi th the except ion of  one on
7 October,  show 1i t t le temporal  re lat ion to deer counted on the
road surveys.

In order to get another picture of  the temporal  pat tern of  fa l1
rnigrat ion,  the cumulat ive percent of  radioed deer crossing the
Sierra Crest  and moving through or near the Study Area was
plot ted by date for  1984 and 1985 (Fig.  13).The 1984 data ( f ig.
13a) mirror the pattern of  the 1984 fal l  migrat ion shown by the
road survey data ( f ig.  t?a),  wi th 73?. (A of  11) of  the radioed
deer crossing the crest  in response to a storn on 16-17 }ctober.
In 1985 (Fig.  13b),  i t  can be ieen that a few (S of  18,  or L7e")
crossed immediately subsequent to the storm on 11 September.
Ful ly hal f  (  g of  1 '8 )  of  the radioed deer crossed the crest  on 8
and 9 October,  fo l lowing a storm on 7-8 October.  The rest
appeared gradual ly through 13 November,  when the last  radioed
animal migrated through, in response to a major winter storm.
No deer were known to pass through af ter  mid-November,  1985.

For 1985, Fig.  13 probably presents a better picture of  the
t iming anq pattern of  Fal l  migrat ion than does the road survey
(Fig.  lzb),  which did not detect  major movenent on 7-9 0ctober.
Thi  s may large ly be due to the f  act  that  deer hunt ing season r ' ias

Figure L2.

Figure 13

(Page 25) Deer counted dur ing dawn road surveys,
and dai ly precipi tat ion;  a.  Fal l  1984; b.  Fa11
1985.

(Page 26) Cumulat ive percent of  radioed deer
crossing the Crest and moving through or near the
Study Area by date;  a.  Fal l  1984; b.  Fal l  1985.
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st i1 l  on,  and many hunters,  knowing t l rat  t l re storm would t r igger
migrat ion,  w€re - in the f ie1d. This human disturbance may have
kept deer at  h igher elevat ions than the survey route,  and may
have kept them in heavier cover.  Hunt ing season had ended by
the t ime the Fa11 1984 migrat ion occurred.

3.  Staging Areas and Migrat ion Routes

Fi .gur e 74 shows the rna jor  spr ing staging areas and migrat ion
trai ls in the Study Area. The staging area includes much of  the
lower and eastern parts of  the Study Area, and consists
pr imari ly of  Chaparral /Sagebrush Scrub vegetat ion wi th scattered
white f i rs and Jeffery pines. This area is essent ia l ly  a
cont inuat ion of  a staging area that goes east and south for
several  mi les along the base of  Laurel  Mountain toward Convict
Creek, and out in the f lat  to Highway 395 ( f ig.  9) .

The migrat ion t ra i ls mapped on the ground in spr ing or in the
fresh snow in fa l l  a lso are shown in Fig.14. Two general
migrat ion routes are evident:  one cones east f ron N{ammoth Pass,
passes near Mammoth Rock, and traverses the base of  the Study
Area, spl i t t ing into several  t ra i ls .  The second comes from Duck
Pass, enters the Study Area at  the top of  Sol i tude Canyon,
descends the Canyon and, jo in ing segments of  the Mammoth Pass
trai1,  turns east to go through Sherwin Lakes. The same trai ls
were used in both years of  the study, fa l l  and spr ing.
Addi t ional  less heavi ly used and more dispersed trai ls were seen
above and to the east of  the top of  Sol i tude Canyon, and in the
Sherwin Bowl area.

4.  Total  Numbers

There are several  ways to est inate the total  number of  deer
nigrat ing through the Study Area. The f i rst  is  f rorn the
infra-red counter on the deer t ra i l  near the top of  Sol i tude
Canyon. Between L6 May and 30 June 1985, the counter recorded
1282 hi ts.  In order to assess the accuracy of  the counter,
direct  observat ions of  deer going over Sol i tude Pass were nade
on 7-8 June 1985. Forty-seven deer were observed apparent l l '
going through the counter and beam; 38 hi ts were recorded on
the counter.  Dur ing the same per iod,  49 deer were seen going
over the pass but not by the counter.  These observat ions both
of migrat ing deer not going by the counter,  and of  the counter
not recording animals apparent ly going through the beam,
indicate that  the counter l ikely underest imates the number of
deer moving through Sol i tude Canyon. I f  deer which avoid the
counter do so on the basis of  v isual  cues, i t  would be expected
that such avoidance would be less by animals noving at  n ight
rather than in the day.

(Opposi te)  Deer migrat ion t ra i ls in the Sherwin
Study Area.

Figure 14
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i ' , levertheless,  both the under-count ing of  deer rnoving past the
counter and the movenent of  deer around the counter produce an
error in the same direct i .on,  that  of  underest imat ine- the actual
number of  deer migrat i .ng through sol  i  tude canyon. Ttre real
number is probably substant ia l ly  greater than L282. This number
of course does not include any deer moving west through the
lower part  of  the Study Area toward l r {ammoth pass.

4 second waY to est imate the nurnber of  deer moving through the
Study Area involves the proport ion of  animals radioed in-Round
val1ey which passed_through or near the study Area in 198s.
Thir teen out of  ZS (SZv")  deer radioed on the winter range near
Bishop came through the study Area in 1985. This excludes
animals captured dur ing spr ing migrat ion near the Study Area.
Approximately 6,000 deer were counted in a DFG survey i l f  Round
Y+l l"y deer in January 1985 (nfC f i tes,  Bishop).  Assuming that
di f ferent age and sex classes of  deer were radioed in profort ion
to their  occurrence in the populat ion,  one could est imate that
3LZ0 (  0OOO x 0 .52 )  deer carne through the Study Area. The
assumption of  proport ional  representat ion in the radioed sample
is weak, however;  no fawns or year l ings were radioed, and adi , r t t
males were radioed in greater proport ion than their  existence in
the populat ion.  These two sources of  error,  however,  are in
opposi te direct ions,  and should tend to balance each other.  In
fact ,  according to DFG age and sex composi t ion counts of  the
Butterrni lk and Sherwin Grade herds,  adul t  nales const i tuted only
about 6eo 'of  the populat ion in 1984-85 (0pC f  i les,  Bishop) .
There are many more fawns and year l ings,  of  both sexes, yat  none
were in the radioed sample,  and thus do not enter the
calculat ion.  An est i rnate of  sone 3000 deer in Spr ing 1985,
then, is not unreasonable and may be conservat ive.  The fal l
migrat ion should involve nore animals,  due to the presence of
the summerrs fawns.

Evidence consistent wi th an est imate of  several  thousand deer
comes from the spr ing road surveys (Figure 8).  Between
nr id-Apr i1 and late NIay,  f rom 250 to 600 deer were counted on
every survey. These totals represent only those animals seen
from the road; nany animals present are not v is ib le.  Also,
these totals surely involve a turnover of  indiv iduals as they
move from the winter range, though the "staging area" in and
near the Study Area, to the summer range, and are consistent
with an est imate in the thousands. The fact  that  the known
sumner range of  radioed deer passing through the Study Area
encompasses hundreds of  square mi les is fur ther evidence
consistent wi th an est imate that several  thousand deer pass
through the Study Area on migrat ion.

Further,  i t  is  suspected that anirnals f rom the Casa Diablo herd,
some Z0-30 mi les east of  the Study Area, also migrate through i t
to l t lestern Sierra sunmer ranges. No animals have been marked or
radioed from that herd,  however,  so no est imates of  the nunber
of  those deer migrat ing through the Study Area can be made.

?n



B. 0ther l t l i ld l i fe

1.  )  Diurnal  Raptors

Areas of  potent ia l  goshawk habi tat  (USln,  1981a),  pr imari ly
old-growth Mixed Conifer,  were examined on foot on 26-28 and 30
June 1985. No birds or s ign were seen. One goshawk was seen in
the Study Area in the course of  other f ie ldwork on 31 May 1985.
This 'was in aspens at  the base of  the s lope in the northwestern
part  of  the Study Area, below Manmoth Rock. This area was
searched extensively and vis i ted several  more t imes over the
summer,  but no other birds or evidence of  goshawk act iv i ty were
found.

Potent ia l  praire fa lcon nest ing areas were examined on 5-7 June
1985. Cl i f fs by "Rock Chute",  just  west of  Sherwin Bowl,  3s
wel l  as Mammotl t  Rock and Sol i tude Canyon were exanined for the
presence of  adul ts or evidence of  breeding. No prair ie fa lcons
or s ign were observed. In the course of  other f ie ldwork,
prair ie fa lcons were seen on 6 June 1985 along the crest  above
Mammoth Rock, and on 30 June and LZ and 20 September 1985 at  the
top of  Sol i tude Pass.

Z.)  0w1s

Beginning on ZZ May, and cont inuing once per week through 15
July,  8 ow1 surveys were conducted. The survey route,  mainly
through old-growth Mixed Conifer,  is  shown in Fig.  15.  No
responses were el ic i ted f rom recorded cal Is of  f lamrnulated,
spotted, or great gray ow1s. In the course of  other f ie ldwork,
the only owl observed was a great-horned owl (gubo virginianus),
seen on 23 July and 15 August about L/4 rni le west oi l l fe i l toto
Cross.

3.  )  Blue Grouse

Blue grouse and sign were seen and heard commonly throughout the
Study Area, in al l  three major vegetat ion types and at  a l l
e levat ions.  Hens with chicks were seen on 18 June 1985 in an
aspen grove in Sol i tude Canyon, oD 26 June below Sherwin Bowl in
a patch of  Chaparral ,  and on 12 July in the meadow area in the
northwest part  of  the Study Area.

4.)  Management Indicator Avian Species

The locat ions of  the bird survey plots are shown in Fig.  15.
Beginning on 28 May and cont inuing through Z0 June L985, the
avian Management Indicator species were surveyed. None were
detected in ei ther the Chaparral  or  h 'h i tebark Pine type. 0ne
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F igure 15. (0pposi te)  Locat ions of  the owl survey route and
bird and carnivore plots.

-31-



Eil
tl
fl

EII ."^'^.RAL/'AGEBRUSH scRUB

MIXED CONIFER

WHITEBARK PINE

BARE AREAS

OWL SURVEY ROUTE

SP- SMOKE PLATE LOCATIONS

BC- BIRD CENSUS LOCATIONS

BIRD AND CARNIVORE
SURVEY LOCATIONS



/ '--',
t . '

yel lorv-be1l ied sapsucker tvas observed on plot  BC-15.
l { i l l iarnsonts sapsuckers were f  ound at  Bird Census Plots BC- 8 (  S
indiv iduals) ,  Bc-10 (z indiv iduals) ,  Bc-11 (1 indiv idual) ,  BC-17
(z indiv iduals) ,  and BC-ZI (Z indiv iduals) .  These plots are al l
o 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 (2 indiv iduals) .
No pygmy nuthatches were found dur ing the survey. Brown
creepers were found on plots BC-8, BC-11, BC-L?.,  BC-13, BC-15
(a11 1 indiv idual  in each),  and BC-?I (2 indiv iduals) .

5.  )  Carnivores

Between 25 June and 13 August 1985, smoke plates were placed on
the plots shown in Fig.  15.  lvtarten t racks were found on plots
SP-7 near the sand f1at,  and SP-14 below Sherwin Borvl ,  in Mixed
Conifer,  and on plot  SP-13 in i {h i tebark 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 somewhat smeared by
rain.  No f isher t racks were seen. iv lany plots had coyote
tracks,  and al l  had rodent t racks,  especial ly Spernophi lus and
Eutamias.

Tracks and sign from racoon (Procyon lotor)  and black bear
(Ursus americanus) were seen In Ene l toTo-eross.  mountain l ion
sig-nl t racks,  scat,  and one apparent ly l io i r -k i11ed
radio-col lared deer)  was observed in Sol i tude Canyon, and badger
(Taxidea taxus) aiggings were seen in the Chaparral .

The winter carnivore survey found marten tracks throughout a
wide port ion of  the Study Area, pdrt icular ly the l ' ' l ixed Conifer
( f ig.  16 )  .  Larger t racks,  poss ib ly of  f isher or wolver ine Iquto
gulo),  were seen on two occasions, once at  he base of  Sol i tude-
Canyon, and once west of  the Motocross,  below Sherwin Bowl.
Mountain l ion t racks were found above Sherwin Borvl ,  and bobcat
(Fel is rufus) t racks were observed at  the base of  Sol i tude
Can) 'on.-eoyote t racks were found along the top of  the r idge.
No red f  ox t racks r t lere observed.

DISCUSSION

Deer begin leaving the winter range, near Bishop, in ear ly
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 "staging areas" are typical  of  migratory mule deer
(Leopold et  a l . ,  1951; Russel l ,  1932).  In 1984, the f i rst  deer
were obseived- in the staging area on 20 Apr i l ;  in 1985, the
f i rst  deer were observed in the Study Area proper on L7 Apr i1.
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Figure 16. (Opposi te)  Winter t rack survey route
carnivore t rack locat ions.

and
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Deer remain in these holding areas, pr imari ly in the
ChaparraL/ Sagebrush Scrub and lower coni fer  areas, for  3 -  6
weeks unt i l  ready to move to their  western Sierra summer ranges.

During May and June, deer Inove through the Study Area on two
main routes.  One is through the Sherwin Lakes area and up
Sol i tude Canyon to Sol i tude Pass, then through the upper Mamnoth
Lakes Basin and over Duck Pass into the Fish Creek drainage.
Some of these deer ul t imately move as far  as Lake Thomas 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.

The other major migrat ion route is along the base of  the Study
Area, below Mammoth Rock, and torvard l r lamrnoth 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  Mammoth Mountain,  summering in
the Minarets and Agnew Pass area. Approximately 3000 deer
part ic ipate in the migrat ion f rorn the Buttermi lk and Sherwin
Grade herds,  which winter in Round Val ley near Bishop. An
unknown number of  deer f rom the Casa Diablo herd also may be
involved in th is rnigrat ion.  These same routes are used dur ing
the fa11 rnigrat ion.

The sunner locat ions of  indiv idual ly marked or radioed deer
known to pass through or near the Study Arpa ( f ig.  10)

. .  denonstrate that  th is area serves as part  of  the migratory route
I  of  deer which sunner over a large'  part  of  the Southern Sierra

Nevada. The radioed deer which t ravet led far thest to the south
summered just  below Florence Lake, otr  the South Fork of  the San
Joaquin.  The radioed deer sunmering farthest north was near
Agnew Pass. Hundreds of  square mi les are included in the summer
range of  these deer.  Given this large summering area, the large
number of  deer passing through the Study Area may not be
surpr i  s ing .

0nly one radioed deer summered in the Study Area, and she stayed
in the Mixed Conif .er /Chaparral /Sagebrush Scrub vegetat ion at  the
base of  the mountain in 1-984 (Fie.  11).  In 1985, she summered

'  about 2 rni les to the northeast.  0ther sumner observat ions of
deer in the Study Area ( f ig.  t1)  indicated that sunmer use is
relat ively 1ight,  probably due to the absence of  water and poor
forage in much of  the area. Nlost  of  the observat ions of  deer
were made in the Chaparral /Sagebrush Scrub vegetat ion,  where
browse condi t ions are more favorable.  Even here,  however,  deer
in summer are much nore rare than in other nearby areas, such as
above the spr ing at  the northern face of  Laurel  Mountain,  about
2 rni  les southeast of  the Study Area. Heavy hurnan presence in
the area may be at  least  part ly responsible for  th is di f ference
in deer densi tv.
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Results f rom the pe11et t ransects (Table 1) conf i rm the l ieht
summer deer presence. The greatest  deer use was in the
Chaparral  in spr ing and fa11, dur ing migrat ion.  Thus, l i t t1e
fawning can be expected in the Study Area; i ts overwhelrning
importance to deer is as a migrat ion corr idor.

No nest ing goshawks or prar i re fa lcons were found in the Study
Area, aLthough on a few occasions indiv iduals of  each species
were seen foraging. No spotted, great gray or f lammulated owls
were found on any of  the surveys. Blue grouse were found
throughout the Study Area, in al l  vegetat ion types.

1{ i th respect to the avian Management Indicator species,  none
were found in ei ther Whitebark Pine or Chaparral  vegetat ion
types. 0ne yel low-beII ied sapsucker was f  ound at  one I 'J ixed
Conifer plot  (BC-8).  Wi l l iamsonts sapsuckers were more comnon,
and were found at  p lots BC-8,10,11, t7 and ZL; al l  except
tsC-11 had more than L indiv idual .  These areas are al l
o1d-growth Mixed Conifer at  the base of  Sol i tude Canyon. 0n1y
one plot ,  BC-10, had hairy woodpeckers,  and brown creepers were
found at  6 plots (gC-8,L1,LZ, l3,15 and ZL).  No pygmy nuthatches
were found.

The most common carnivore of  part icular management interest  was
the marten. I ts t racks were found in the summer on plots SP-7
and 1,1 in Mixed Conif  er  and SP- 13 in Whitebark Pine in Sol i tude
Canyon ( f  i .g.  15).  In the winter,  marten tracks were f  ound
cornrnonly throughout the Mixed Conif  er ,  and less so in the other
vegetat ion types (Fie.  16).  Evidence for.  the presence of
f isher,  wolver ine,  and Sierra Nevada red fox must remain
tenuous. Possible t racks of  the f i rst  two were seen in two
locat ions in the winter (Fie.  16),  but  the soft  and melt ing snow
made posi t ive ident i f icat ion impossible.  Possible Sierra Nevada
red fox t racks were found on one smoke plate,  SP-16 (Eig.  L5),
but rain made the tracks sornewhat blurry,  again precluding
posi t ive indent i f icat ion.  I f  any of  these 3 species do exist  in
the Study Area, they are qui te rare,  and possibly only temporar) '
inhabi  tants or t ransients.

At least  one mountain l ion occurrs in what appears to be
excel lent  l ion habi tat  in Sol i tude Canyon, and bobcat t racks
were observed at  the base of  Sol i tude Canyon ( f ig.  16).  Coyote
tracks were found comnonly at  the top of  the r idge, and black
bear,  racoon and badger s ign occurred in the lower areas.

From these f indings, i t  is  obvious that the wi ld l i fe concern of
overwhelning importance with respect to a ski  development is the
migratory deer.  Wi ld l i fe mit igat ion is to be discussed in
detai l  in another report ,  but  some general  comments are in order
here.  Sumner resident deer are few, and indeed any habi tat
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a l terat ion resul t ing in ear l ier  successional  vegetat ion rvould
l ikely favor summering deer.  There are no threatened or
endangered species present,  and only one sensi t ive species,  p ine
marten, is present in any appreciable nurnbers.  Sierra Nevada
red fox,  f isher,  spotted and great gray owls,  and goshawks and
prair ie fa lcons are absent or occur only rarely.

Thus, the approximately 3,000 deer which use the area for
staging and rnigrat ion are of  greatest  concern.  Unfortunately,
wi ld l i fe science is st i1 l  at  a stage where accurate and rel iable

predict ions of  impacts of  projects upon wi ld l i fe are oFten
di f f icul t  or  impossible.  This is part icular ly t rue regarding
long-I ived, vdEi le,  intel l igent species.  The di f f icul ty in the
present case ar ises f rorn the temporary,  but  absolutely cr i t ical ,
use that migratory deer make of  the Study Area. Convert ing a
certain number of  acres of  sunmer or winter habi tat  f rom one
type of  vegetat ion to another and predict ing impacts on deer is
relat ively easy. Predict ing t i te consequences of  a major
developnent in an important migrat ion corr idor is nuch more
di f f icul t .  The area seems to work just  f ine now; the quest ion
is,  how much worse wi l l  i t  be made by a ski  developrnent?

The t iming and nature of  deer use, and the t iming of  use by
skiers,  present both opportuni t ies and constraints.  The
constraints are conceptual ly very s i rnple:  the less human
disturbance, the less deleter ious impact on migrat ing deer.  The
opportuni t ies ar ise f rorn the fact  that  most deer use occurs when
there is 1i t t1e ski ing to be done, i .e. ,  spr ing and fa11.
Spr ing is the t ime with most potent ia l  for  conf l ic t ;  in years of
heavy snowfal l ,  deer could be present in the staging area, or
at tempt ing to move over Sol i tude Pass or by Mammoth Rock, whi le
ski  condi t ions were st i l l  favorable.  In the fa11, most deer
wi l l  pass through the Study Area before the ski  season is
underway; pre-season act iv i t ies (maintenance, preparat ion of
faci l  i t ies,  etc.  ) ,  however,  could nevertheless pose some
problems.

Deer use is concentrated through Sol i tude Canyon, and along the
base of  the Study Area, both ma jor  migrat  ion routes .  In .qeneral
terms, minimizing impacts to deer must involve planning to
rninirnize human presence in Sol i tude Canyon and along the base of
the r idge when deer are present,  p lacine pernanent stuctures as
far as possible f rorn migrat 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 system to determine
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 imate success of  such features,  however,  can only be
determined empir ical ly.
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o APPENDIX 1

Terrestr ia l  vertebrates potent iat ly occurr ing in the

1 = Sighted, or s ign observed, in Study Area dur ing
/  = Reported in Study Area by U.S. Forest  Service.
J = Sensi t ive,  special  interest  r  or  harvest species,

by U.S. Forest  Service.

Study Area.

this study.

as def ined

Northern goshawk
Sharp-shinned hawk
Cooper 's hawk
Red-tai led hawk
Golden eagle
Prair ie fa lcon
American kestrel
Blue grouse
White- ta i led ptarmigan
Sage grouse
Mountain quai l
Band- ta i led pigeon
Mourning dove
Flarnmulated owl
Great horned ow1
Northern pygmy owl
Burrorving owl
Spotted owl
Great gray ow1
Northern saw-whet owl
Common poor-wi11
Vaux's swi f t
l t {h i te- throated swif t
Broad- ta i led hurnmingbird
Rufous hummingbird
Cal l iope hummingbird
Yel low-be1l ied sapsucker
Wil l iamsonr s sapsucker
Hairy woodpecker
Downy woodpecker
I tJhi  t  e -headed woodpecker
Black-backed woodpecker
Northern f l icker

A. Bi  rds

Accipi ter  gent i l is  LrZ,3
A. str iatus
A; cooDeTT-l
i-- . - .Buteo iamaicencis

+

Aqui la chrvsaetos
Falco mexicanus
FlsparvarTus-T

Lr2
1

D@L,2,3
Lagopus leucurus 1
ee nT?oc eiEuffi op ha s i anu s

Columba fasciata 2,3
Zeneifae macrotrra 1 ,3
0tus TlamrneoTus 3
Bu6o tT?gTnl anu s L ,2
Glaucidium snoma 3
Athene cunicular ia 2
StrTx ocETdentaTIs 3
S. -nebufose=-
AeeoTi ls acad icus
PhalaenoDti lus nuttal l i i  1
unaetura vauxl
Aeronaute6lEfatal i  s 1
SeTa s p h o r[s-pfaf 

"* 
..g:

S. rufus Z,  1
Stel lu la cal l iope
SFlryr aFTcus-vE?Tu s L, 2
-g/.--r 

I | -S . tItioTdEu sJ--
Pfcoftes-vITlosus L,2
P. pu6escens
Pl ETFoTarvatus L,2
F: arETTcus
e6laFEErErratus L,2

z13
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Say's phoebe
lVestern k ingbird
l l r i l low f . Iycatcher
Hammond f lycatcher
Dusky f lycatcher
Western wood peewee
0I ive-sided f lycatcher
Horned lark
Violet  -green srval low
Stel lerrs jay
Clark 's nutcracker
Common raven
Mountain chickadee
Whi te-breasted nuthatch
Red-breasted nuthatch
Pygmy nuthatch
Brown creeper
Rock wren
Canyon wren
House wren
Sage thrasher
Hermi t  thrush
American robin
Iv lountain bluebird
Townsendrs sol i ta i re
Golden-crowned kinglet
Ruby-crowned kinglet
Northern shr ike
Loggerhead shr ike
Star l ing
I{arbl ing v i reo
Yel1ow warbler
Ye11ow-rumped warbler
MacGit l ivrayr s warbler
Wilsonfs warbler
Western meadowlark
Brewerfs blackbird
Brown-headed cowbird
Western tanager
Lazul  i  bunt ing
Evening grosbeak
Cassin 's f inch
House f inch
Pine grosbeak
Rosy f  inch
Pine s i  skin
Lesser goldf inch

Savornis saya 1
Tyrannis vert ical is 1
Ef[riionax !!E]II|T
E. hammondi i  ! ,?
E. o6erFoTser i  t ,2
eontopus soidTdulu s 2, I
Nu t t alo rnlS-56T6ETis L
ErernoDFTTa aTpesEFTs Z
Tachvcineta thalassinaTaEI yEfn eTa-IEEIE!5I"" r, 2
eyanoETtta steTfei iTz
NsglEgge-co1[frEJEia r,z
Corvus corax l

----T---T.Parus gambel i  1,2
Sit ta carol  inensis I ,2
S. canadenslT-I ;Z-
s; Prgrge
Certhia aner icana L,Z
SeTdnctEF-6-6s6T6tus
----Catharus euttatus Z.
TroET-oattAs aedon L,2
0reoscoptes nontanus
datFaru3-suttaTus-T
:--.L-T f idus migiSToTffs I ,2
STaTIa currutEoTaes 1,2
i iyad-estes townsendi  z
Resulus satrapa
R. calendula '1
fanfus:--ExcuFi tor
t .  fndoVTElanus f
Er"rlgg-*TsLi: t , ?
Vireo si lvus
Dendroica Detechia 1

-D. coronata 1
OEoioTnTs tolmiei
Wi lsonia pusi l la 1
Sturnel la nesl  ecta 1
Euphagus cyanocephalus L,2
I lo lothrus ater 1
PTranga TudovTciana L,2
Passer ina amoena
HeJ p eiTDE o nE-TEEp e r t i n a
e arp-oAa;us cas sTfr-iFf,Z
F--__-i-__-LarDooacus mexlcanus I
:rr l - - -

1

PTni cofa enucTeaEoF
teueostTcEE arcEoa-
=-Carduel is pinus L,2
C. psal t r ia
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Red crossbi l l
Green- ta i led towhee
Vesper sparrow
Dark-eyed junco
Chipping sparrow
Brewer I  s sparrow
lVhi  te -crowned sDarrow
Fox sparrow
Song sparrow

B.

Vagrant shrew
Lit t le brown myot is
Long-eared myot is
Long- legged myot is
Cal i fornia myot is
P ika
White- ta i led jackrabbi  t
Black-tai led jackrabbi t
Mountain beaver
Eutamias spp.
Yel low-bel1ied marmot
Belding's ground squirrel
Cal i f .  ground squirrel
Golden-nant led ground
squirrel
Douglasr squirrel
Northern f ly ing squirrel
Northern pocket gopher
Deer nouse
Bushy-tai led wood rat
Western jumping nouse
Microtus spp.
Po rcup i  ne
Raccoon
coyote
Red fox
Black bear
i t lar ten
Fi  sher
Ermine
Long-tai led weasel

Loxia curvirostra 1
-Pioi lo chlorurus 1
Pooecetes gramineus
Junco hyemal is I
SpTZe lIATas 9 eri44
S. breweri  1
FnoTTTEFTa leucophrys
-Passerel la i l iaca I
MeTosplza rneTodlS 1

Mamna I  s

Sorex vagrans
!!yot is luci fugus
M. evot is
M; voTans
i l  caTlTornicus
OEhoTona-ETTnceps L,Z
-- .^Lepus townsendlL Lr l ,J
[:-EeliTdnTcus r,2,3

Marmota f laviventr is Z
SpermoFhlTus. 5eldTnsl 1
:-r-r-.
5 .  Deecneyl  I

--t.u laucomys saDrlna
_4

Thornomvs talooides 1
Fe r o m y s c u5-.anie"fgfg_:

S. lateral is 1
TamiascTurus douslassi  i L,?

I

Neotoma cinerea
-4aDUS DrlnCeDS+

Erethizon dorsatum 1
Pro-cyon fotor-T--
^-"---TCanis Iat  rans I ,2,3
gslle:Etre: I (?)
Ursus americana 1r3
Martes-ame?Tcana I
@)
ivlustela erminea

@

AptodonEE ruTa

-40-



l {o lver ine
Badge r
Str iped Skunk
Mountain l  ion
Bobcat
Mule deer

Gulo gulo 1 (?)
Taxidea taxa 1
MepFfTs-qep!rg-:
Fel is concolor 1
- 

-_7----T-
Fel is rufus 1r3
ddocoi feus hemionus

Amphibians

Bufo boreas
5l canoTuf
---- ' i ih ty la reglrra

Rana mucosa

1r3

l t lestern
Yosemite
Paci f ic
I i {ounta i  n
frog

L.

t  oad
t oad

treefrog
yel low-legged

D.

I t lestern fence l izard
Sagebrush I  izard
Northern al l igator l izard
Rubber boa
Gopher snake
Common kingsnake
l t /estern terrestr ia l
gartersnake

Rept i les

Sceloporus occidental i  s
S- qraciosus I
GErihonotus coeruleus
eh'a-r-j'niloTte6-
PITuophi  s nelanoIeucus
--f ,arnpropeft is getulus

Thamnophis elegans
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