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CHAPTER I-. IIIIRODUCTION AITD I,IBITIODS

TNTRODUCTION

Dempsey Construction Corporation has proposed the construction and

operation of a major destination alpine ski area, the Snowcreek Ski

Area, near the town of Mammoth Lakes, Cali fornia. Much of the land on

which the ski area is to be located is managed by the U.S. Forest

Service. In L982, the proponents of the ski area srere issued a Special

Use Permit to complete a feasibi l i ty study for the proposed project.

A s i te-speci f ic  wi ld l i fe survey (Kucera 1988) was conducted in the

project area from L984-1-985 in coordination with the feasibi l i ty study.

The prinary focus of this investigation was to determine the timing,

pattern and intensity of mule deer (odocoileus hemionus) use in the

area and to delineate crit ical areas used by deer (e.9. fawning and

nigration). Results of the study indicated that nearly half of al l

deer wi-ntering in Round Valley migrate through the vicinity of the

'proposed pro ject.

On October L,  1-99L, the U.S. Forest  Service in conjunct ion wi th

the proponents, Iocal agencies and the general public completed a Final

Environmental Impact Statement (FEIS) for the area. A number of

potential irnpacts to migratory deer were identif ied in the FEIS. fn

addition, mitigation measures and management requirements intended to

avoid inpacts to deer or rninimize the nagnitude of an adverse

consequen:e vtere also described. However, specific rnethods necessary

to inplement roitigation measures identified in the FEIS were deferred
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to a Master Development Plan (MDP) which is presently being prepared by

the proponent.

In conjunction with the MDP, the proponent is required to develop

a comprehensive wildlife rnonitoring plan that wil l: ( 1) deterrnine when

to implenent the various scheduled mitigation measures, (2) deternine

the effectiveness of project design nitigation, and (3) monitor the

overall condition of the Round Valley population. As a result, the

present study was init, iated in April L993 in order to begin the

monitoring of baseline conditions and to develop methodologies for

gathering the necessary baseline infornation.

PROfEqf ARE,A

The proposed Snowcreek Ski Area (SSA) is situated within the Town

of Mammoth Lakes in sect ions 2,  3,  9- l -5,  23,  and 24 of  T.  4 S.,  R. 27

8., in the Manmoth Ranger Distr ict, Inyo National Forest, Cali fornia

(Figure l-).  f t  conprises approxinately 3,1-OO acres of steep, general ly

north-facing, mountainous terrain at elevations ranging from 7,960 to

LL,73O feet. The site is bordered on the southwest by the Sherwin

crest, which includes Pyramid Peak, Red Peak, and Fingers Peak; on the

east by the Sherwin Creek drainage; and on the north by the U.S. Forest

Service Manmoth Meadows and the Dempsey Construction Corporation's

Snowcreek development (U.S. Forest  Service L99L, I i  pp 2).

Vegetation within the project area is cornposed of eight rnajor

plant corumunit ies including: barren or fel l f ield, whitebark pine, mixeci
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coni fer ,  mixed brush, quaking aspen, r ipar ian,  wet land, possible

wet land, and late-seral  n ixed coni fer  (o ld growth) (U.S. Forest  Service

L99L). A complete description of these plant communities and their

locations within the project area was provided by U.S. Forest Service

( 19e1, I I I ;  pp L7-2o) .

USUIODS

Field surveys of deer migration brere conducted fron 23 Apri l-S

July L993. Habitat rnapping within the Sherwin holding area (SHA) was

conducted during JuIy and August 1993.

Habitat llapping

Habitats occurring within the SHA were classif ied according to the

wildl i fe Habitat Relationships (WHR) System (Mayer and Laudenslayer

1988).  Color aer ia l  photographs ( Iz24,O0O scale) provided by the U.S.

Forest Service, Mammoth Ranger Distr ict, were used to make

deterrninations on appropriate habitat classif ication. Habitats were

then delineated on U.S. Geological Survey 7.5 minute series topographic

maps and their boundaries verif ied in the f ield.

t{igrration Studies

Sherrin Holding Area

Deer Count Sunreys--During the spring migration of 1993, deer ldere
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counted once Ideekly from a slow moving vehicte along a f ixed route

located on dir t  roads within the St lA (Figure 2).  The survey route

began near the junction of the Convict Lakes road and State Route 395,

innediately north of the Convict Knolls, went west along Southern

California Edison Company's power l ine corridor to Shentin Road, and

then cont inued south along Sherwin Road to the Y.M.C.A. camp. At the

Y.M.C.A. camp, the route turned west to Mammoth Creek and then fol lowed

Manmoth Creek north to SR 395. At SR 395, the route then went east to

Sherwin Road and then south along Sherwin Road to the TML. AII counts

btere performed beginning about one-half hour before off icial sunrise.

Data collected during deer counts included the number of groups (n) and

group size.  The locat ions of  each group $rere plot ted on U.S.

Geological Survey 7.5 minute topographic rnaps of the area. In

addition, aII marked deer observed were recorded and their locations

napped.

Radio-telenetry Studies--During January 1993, 39 deer hrere

captured and f i t ted with radio col lars in Round Valley in conjunction

with larger ecological study of the Round Valley population (Vern

Bleich,  Cal i fornia Dept.  of  Fish and Game, pers.  comm. ) .

From 7 June-l-O JuIy, radio-collared deer in the SHA and the

project area $tere monitored using radio-telemetry. Init ial locations

vtere nade fron a vehjcle equipped with a Telonics TR-2 receiver with an

attached program-scan:ler (TS-1) and a base loaded whip antenna.

Triangulation bearings (J- observer) vrere obtained using a hand-held, 2-
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element antenna (RA-2A; Telonics Inc. ,  Mesa, Ar iz.  )  and ear phones.

bearing was defined as the bisection of the arc of audible reception

(Garrot t  et  aI .  L987).  Radio locat ions taken within >LO minutes of

each other htere |t tr iangulatedrr on a rnap at the intersection of the

directional vectors. I f  the angle of bearing intersection is <60 or

>L2o degrees, addit ional bearings were obtained from different

recording locations. Due to safety considerations and l imited

manpovter, night monitoring of radio-collared deer was not attenpted.

Because of the error in signal location induced by steep, rocky

terrain, attempts were made to verify tr iangulation locations by

approaching deer on foot and, whenever possible, observing deer from

distance. Variables recorded once deer were observed include aspect

(N, S, E, W),  s lope (Z),  e levat ion,  group size,  and sex and age

classi f icat ion.

Deer Fecal Pellet Collections--During May and June l-993, deer

fecal pel lets were collected weekly from the SHA. A total of 5 pellets

Idere sampled from at, least 40 fresh or recent defecations and pooled

into weekly composite samples. Composited feeal samples were then

stored in individual paper bags and air-dried for subsequent laboratory

analysis. From each composited sanple, LOO pellets were removed at

random and sent to the University of Arizona, Tucson, for determination

of plant species composit, ion by rnicrohistological identif ication of

plant fragrments (Sparks and Malachek L968). One-hundred addit ional

pellets vtere sent to Washington State University, Pullman, for analysis

A
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of fecal  crude protein,  measured as ni t rogen x 6.25, by the Kjeldahl

nethod.

Ground Surveys--Deer count surveys rdere conducted on foot within

and inrnediately adjacent to the lower, northeastern portion of the SSA

to determine the tining and amount of holdover deer use of the project

area and to provide an index of the number of deer using the Manmoth

Rock migration corridor. Ground surveys were conducted once weekly

between 30 Apri l  and L JuIy L993 along a f ixed route located in the

rol l ing hi l-Is at the base of the Sherwin escarpment, between the road

leading to the Moto cross and the U.S. Forest Service meadow (Figure

3). In order to obtain the greatest possible visibi l i ty, the survey

route fol lowed major r idgelines through the area.

Snowcreek Ski Area

Infrared Sensor Equipuent--Trail Master l-5OO units (Goodson and

Assoc.,  Lenexa, KS) were used on an exper imental  basis dur ing the L993

spring nigration in atternpt to deterroine the amount, timing, and

specif ic locations of deer nigration through Soli tude Canyon. The

Trail  Master L500 operates with an invisible infrared l ight beam that

automatically records an event each time the infrared beam is broken.

Each event is stored by date and by tine (to-the-ninute) and can

instantly be recalled. By posit ioning the Trai l  Master beam at a

certain height and setting the length of time that the beam of light is

broken, the Trail Master can be used to rnonitor the activities of deer,

1-8



as opposed to most other wi ld l i fe species.

Eight Trai} Master units were used during the spring 1-993 surveys.

Each unit was fastened to a tree and the infrared beam aligned to cross

a narrow deer trai l  at about 24 inches above ground. One Trai l  Master

unit (station L) was established imnediately adjacent to the Prospect

Road below Sol i tude Flat  (Figure 4).  Three uni ts (stat ions 2-41 were

situated on Solitude Flat along major deer trails headed west from

Sherwin Lakes. Station 5 was situated in Soli tude Canyon on the f irst

bench irunediately south of Soli tude Flat. Three Trai l  Master units

(stations 6-8) htere estabLished along two major deer trai ls located at

Soli tude Pass. Because of human activity in the vicinity of the

Mamrnoth Rock rnigration corridor, sarnpling with Trail Master units was

not conducted in this area.

The accuracy of the Trail Master as a deer counting device was

determined in three ways. The f irst was from direct observations of

deer crossing through the infrared bearn at Trai l  Master stations

Iocated at Solitude Pass. The second way employed use of a 35 mm

camera used in conjunction with the Trail Master at Station 4 to

photographically record the number of deer that broke the beam. A

third way involved posit ioning two TraiI Master units within close

proximity of one another along the same trail so that they provided

replicate samples of the same day,s events.

Trail Mas--er units operated continuously between L4 May and 5

JuIy; informaticn on the number of deer passing through each station

was recorded at 3-5 intervals.
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Verification of Deer t{igrration Trails--The locations of deer

migration tr ials in the project area have been described by Kucera

(L988).  The locat ions of  deer migrat ion t ra i ls mapped in previous work

was ver i f ied dur ing the course of  spr ing f ie ld work using I224r000

color aer ia l  photos.

$leather Data

Daily weather data (maximum and minimum temperatures and

precipitat ion) was provided by the U.S. Forest Service, Mammoth Lakes

Ranger Distr ict .
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CIIAPIER 2. RESI'LTS AIID DISCUSSION

This chapter describes the results of the spring 1993 studies and

compares the resuLts with previous work conducted in the area.

HABITAT TYPES IN ITIE SIIERITN HOLDING ARE,A

Seven habitat types were delineated in the Sherwin holding area:

Jeffrey pine, montane riparian, sagebrush, montane chaparral, aspen,

perennial grassland and wet meadow. Each of these habitats is

descrj-bed brief ly.

Jeffrey pine (Pinus jeffreyi) is the dorninate conifer species in

the SHA, occurring in pure stands at elevations ranging from 7,2OO-

7,4OO feet (Figure 5).  A large, cont iguous Jeffrey pine stand

comprising approxirnately 8OO acres occurs in the central portion of the

holding area, primarily between Sherwin Road and SR 2O3. This forest

is general ly open, but the density of Pinus jeffreyi varied

considerably from place to place. The understory of this habitat is

dominated by a scrub layer consist ing of big sagebrush (Arternisia

tr identata), antelope bitterbrush (Purshia tr identata), rubber

rabbitbrush (Chrysothannus nauseous) and snowberry (Slrmphoricarpos

vaccinioides). Herbaceous understory species commonly associated with

the Jeffrey pine type include squirreltai l  (SitanicB hystrix), needle-

and-thread grass (St ipa comata),  phlox (Phlox spp. ) ,  and lupine

(Lupinus spp. ) .
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Montane riparian habitat is characterized as a narrord, often dense

grove of winter deciduous trees with a sparse understory (GrenfelI

1988).  Within the SHA, montane r ipar ian habi tat  comprises

approximately 27O acres and is present in narrour bands along Manmoth,

Sherwin and Laurel Creeks (Figure 5). Characterist ic species include

aspen (Populus t renuloides),  wi l low (Sal ix sp.  ) ,  a lder (Alnus spp. )  and

black cottonwood (Populus tr iochocarpa). Along the lower reaches of

Laure1 creek (north of Sherwin Road) and portions of Mamrnoth Creek,

montane riparian habitats occur primari ly as wil low str ingers.

Shrub-doninated habitats occurring within the project area include

sagebrush and montane chaparral. Sagebrush is the most extensive

habitat in the holding area. It  comprises approxirnately 4,500 acres

and generally occurs in large, contiguous stands located prirnarily on

the lava flats in the lower north and eastern portions of the holding

area (Figure 5). Throughout most of the sagebrush habitat type, big

sagebrush occurs as a codoninate with antelope bitterbrush. Other

associated shrubs include rubber rabbitbrush, desert peach (Prunus

andersonii) and snowberry (slnnphoricarpos vaccinoides). comnon

associates in the understory include Stipa comata, Sitanion hystr ix,

wi ldrye (Elynus tr i t icoides),  indian r icegrass (oryzopsis hlrmenoides),

cheatgrass (Bronus teetorium) and phlox spp.

Montane chaparral habitat occurs at upper elevations (7,5OO-7,7Oo

feet) of the holding area on gently to steeply sloping mountain uplands

above saqebrush dorninated habitats. It comprises approximately 700

acres prirnarily in the extreme western portion of holding area near the
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TML and on the steep north facing slope of Laure1 Mountain. Greenleaf

manzanita (Arctostaphylos patula) is consistently the doninate and

associates with tobacco brush (Ceanothus velutinus), Symohoricarpos

vaccinoides, gooseberry (Ribes spp. ), bit ter cherry (Prunus ernarginata)

and curl leaf mountain mahogany (Cercocarpus ledifol ius). on more mesic

sites, conmon associates include pinus jeffreyi, western juniper

(Juniperus occidental is)  and singleleaf pinyon pine (pinus monophyl la) .

Common associates in the understory include Stipa comata, Sitanion

hystrix, El lrmus tr i t icoides, oryzopsis hymenoides, I lggros tectorium and

Phlox spp.

Aspen (Populus tremuloides) habitat conprises about 40 acres in

the SHA. Two large groves are present in the holding area, one on the

north side of Laurel Mountain inmediately above cold springs

campground, the other in Summers Meadow adjacent to Laurel Creek

Herbaceous dominated habitats in the SHA include wet meadow and

perennial grassland. glet meadow habitat comprises approxirnately 2SO

acres and occurs primarily on land adrninistered by LADWp in the lower

northern port ion of the project area, mainly along Laurel Creek (Figure

5). Wet meadow habitat consists of variety of grasses and forbs and is

typical ly irr igated in the spring and sunmer for l ivestock. Species

conmon to this habitat include sedges (carex spp. ), rushes (Juncus

spp. )  and sal tgrass (Dist ichl is spicata).

Perennial grassland habitat dominates a rarge burn on the

northwest side of Laurel Mountain, irnmediately south of Sherwin Road.

Numerous grasses make up this habitat including blue grass (poa spp. ),
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Bromus tector ium, Bromus spp.,  Elymus spp.,  Si tanion hystr ix,  St ipa

comata, and oryzopsis hyrnenoides. common associates on the burn

include mule-ears (Wyethia mol l is) ,  Purshia spp.,  Artemisia t r identata,

Chrysothannus spp.,  and Mojave horsebrush (Tetradynia stenolapsis) .

Perennial grassland habitat also dominates openings of poorly

developed, drier soi ls within Jeffrey pine, sagebrush and montane

chaparral habitats.

Sagebrush is the dominate habitat in the rol l ing hi l ls located

at the base of  the project  area (Figure 5).  I t  comprises approximately

340 acres most ly on the more gent ly,  less rocky s lopes of  the project

area. Montane chaparral habitat, dominated prinari ly by Arctostaphylos

patula, comprises about L50 acres and assumes dominance on north and

west facing slopes and ridges. Mixed conifer habitat, dominated by

Pinus jef f reyi ,  and white f i r  (Pinus concolor) ,  is  present in several

small patches (3-9 acres) that provide important thermal and hiding

cover for holdover deer. Mixed Conifer is the doninate habitat

imnediately above the holding area (7,7OO-9,600 feet elevat ion).

I.TGRATION Sfi'DIES

Studies to deternine the tenporal pattern of migration and

patterns of deer distribution and habitat use in the holding area were

conducted between 23 Apri l  and 25 June L993. Studies to determine the

amount, t ining, and the specif ic locations of deer nigration through

the project area $tere conducted between L4 May and 5 July L993.
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Shemin Holding Area

Tining and Intensity of l,ligrration--A total of Lo deer count

surveys htere conducted in the SHA between 23 Apri l  and 25 June 1993.

Based on deer count surveys, deer from the Round Valley herd delayed

migration on the holding area for approxirnately 9 weeks, from 30 Apri l-

25 June (Figure 6). There were no deer observed in the holding area

during the f irst deer count survey on 23 Apri l .  This survey revealed

that much of the holding area and the adjacent migration route was

still covered with snow and that most deer continued to occupy lower

elevation winter ranges. Because snow blocked Sherwin Road, vehicle

access during this init ial survey was restr icted entirely to the lower

northern and eastern portions of the holding area.

Deer counts indicate that anirnals began arriving on the holding

area during the last few days in April, 24 deer were observed on lower

elevation sagebrush habitat near the base of Laurel Mountain during a

survey on 30 April. A sharp increase in deer numbers occurred during

the first week of May and peak numbers were counted between l-9 and 25

May (Figure 6). After 25 May, deer numbers on the holding area

steadily declined as the animals migrated to the sunmer range. only 39

deer srere observed in the holding area during a survey conducted on 25

June. Deer lrtere first observed on foot in the project area on 7 May

and peak numbers were counted in late May and early June (Figure 7).

The tenporal pattern of deer rnigration off the winter range and

subsequent arrival on the holding area hras approximately 1- rnonth later

than previously described for this deer herd (Kucera L988). fn this
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previous htork, which was conducted from L984-L987, deer left the winter

range in early Apri l  and were already present I ' in the hundreds[ on the

holding area by the time of the first deer count survey in rnid April

(Kucera 1988).  This pattern was consistent among years despi te extreme

differences in the severity of winter. Maximum numbers of deer on the

holding area were counted in late Apri l  and early May, with numbers

declining to a minimum by nid Juner ds deer migrated to the sunmer

range. During the spring nigration of l-985, deer were f irst observed

in the project  area on 17 Apr i l  (Kucera L985),  approxirnately 3 weeks

ear l ier  than in the present study.

Kucera (L988) hypothesized that sirni lari t ies among years in the

temporal pattern of spring rnigration may have been related to

nutritional factors, assuming that forage on the winter range in early

April was of poor qualityr or in lesser abundance than on the holding

area. Deer may have also been atternpting to seek thermal relief

because maximum daytine temperatures in Bishop average about 72 degrees

Fahrenheit in Apri l  and 80 degrees Fahrenheit in May.

Several  authors (Russel l  1932, Leopold et  a} .  L951,,  Bertram and

Renple 1977, Loft  et  aI .  1989) have associated the t i rn ing of  spr ing

nigration from the winter range with the receding snow pack and the

availabi l i ty of spring forage. In the present work, spring nigration

was delayed approximately 1 month because average minimurn tenperatures

of L9 degrees Fahrenheit in March and 2L degrees Fahrenheit in Apri l

delayed snow melt and plant phenology along migration routes and within

the holding area. Snow remained on lower elevations of the holding
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area unti l  the second week in May and a heavy snowpack persisted in the

project area unti l  early June. Average minimum ternperatures in the

Marnmoth Lakes area were not consistently above freezing unti l  late May

when peak nurnhers of deer hrere observed in the holding area.

Bertram and Remple (1977) found that, deer from the North Kings

herd migrated from the winter range approximately two weeks earl ier

following dry winters than after winters of normal to above norrual

precipi tat ion.  In Colorado, Garrot t  et  a l .  (L987) reported that

the tining of spring rnigration following a severe winter was

approxinately l- month later than after winters that rdere relatively

rnild. These authors hypothesized that to initiate migration, which

requires additional energy denands, deer must first reverse the

negative energy balance experienced during the winter. Hence, after

more severe winters, deer rnigration is delayed on lower elevation

winter ranges to extend the intake of high quality forage and improve

the deer's overal l  physiological condit ion. Garrott et al.  (L987 ) also

suggested that by delaying nigration after a severe winter, deer can

avoid the heavier snowpack at upper elevations, which would inpede

their movements and reduce forage availabi l i ty at a t ime when energy

denands of pregnant does are high because of the late stage of

pregnancy. Energy reserves are depleted when deer are forced to

traverse in snow (Wal1no and GiII L97L), and the energy output required

by deer to feel in snow often exceeds that supplied by the food eaten

(KeIsaI l  l -969 )  .
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Radio-telenetry--Another approach to deternining the ternpora]

pattern of deer nigration is from radio-telenetry. Linited manpower

during the 1993 spring migration period made it  dif f icult to

effectively radio-track the novenents of al l  radioed deer in the

holding area. However, by deterrnining the presence or absence of radio

collared deer on the holding area, i t  hras possible to general ly

determine the temporal pattern of deer migration.

Of 39 deer radio col lared on the Round Valley winter range, 14

died before the onset of spring migration (Vern Bleich, Dept. of Fish

and Game, pers.  conm.).  of  the remaining 25 deer,  20 srere known to

migrate north fron the winter range.

Monitoring of radio col lared deer in the holding area was conducted

with varying intensity from 8 June-3 July 1993. Telemetry data

indicates that movements of radio collared deer hrere consistent with

information obtained from deer count surveys. There !{ere L4 radio-

collared deer present in the holding area on the f irst day of

monitoring on 8 June and this was the maximum number of deer detected

during the survey period. After I June, the number of deer in the

holding area steadily declined as animals nigrated to the sunmer range.

Seven deer were located in the holding area on 12 June, 6 on J-7 June, 5

on 2L and 25 June and 4 on 1 JuIy. No deer $rere detected in the

holding area during a telemetry survey conducted on l-3 July.

Of the l-4 radioed deer detected in the holding area, 4 were

known to stage within the project area. The presence of each deer in

the project area was confirmed at least once by approaching the aninal
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on foot and then verifying its location. Doe #340 was observed weekly

in the project area between 29 May and 25 June. Doe #2IO was present

in the project area between 8 June and 21 June. Doe #610 was located

in the project between L2 June and 3 July and doe #lSo between 8 June

and 21 June. Thus, 4 (2OZ) of the 20 deer known to have nigrated north

from the winter range delayed rnigration in the project area during the

L993 spring migration. Because telemetry surveys were not init iated

unti l  7 June and were only conducted L-2 t imes weekly, i t  is t ikely

that some radio-colIared deer were not detected when they moved through

the project  area. Kucera (1988) reported that 52% of deer radioed in

Round VaIIey in L985 passed through or near the project area.

Patterns Deer Distribution and Habitat Use in the Holding Area--

Knowledge of deer distribution and habitat use patterns in the holding

area is necessary for developing census techniques and determining the

locations and dispersion of potential habitat manipulation projects.

One approach to determining temporal patterns of habitat use in the

holding area is from direct observations of deer. There hrere L52

groups of deer recorded during the 10 deer count surveys conducted in

the holding area (Appendix Table L). Average group sJ-ze ranged from 4-

L7 deer/group (X= 12.L1 SE = L.23) and typical ly consisted of  a mixture

of males,  females and fawns.

Deer srere observed in sagebrush habitat on 53* of observations

(Table L, Figure 8). The rnajority of these groups occupied the large

sagebrush flat located in the lower northwest portion of the
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Table 1. Nunber
holding area on
1_993.

deer groups
deer count

of
L0

observed by habitat type
surveys conducted from 23

in the Sherwin
Apri l -25 June

Gror lns Deer
Habitat

Sagebrush
Jeffrey Pine
Wet Meadow
Montane Chaparral
Burn

80
L5

2
39
t_6

52.6
9.9
1.3

25.7
1 0.5

LL47
69
1,5

358
264

62.L
3.7
0.5

L9 .4
t4.3
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holding area, between the base of Laurel Mountain and SR 203. Deer

$tere observed in montane chaparral and Jeffrey pine habitats on

L9z and 4? of  observat ions,  respect ivery.  Fourteen percent of

observations were in perennial grassland habitat in the Laurel Mountain

burn; only LZ of deer groups hrere observed in wet meadow habitat (Table

L, Figure 8).

Deer use of sagebrush habitat was greatest in late Apri l  and early

May and then declined in rnid May as the snow pack receded and

vegetation matured at upper elevations of the holding area (Figure 9).

As deer use of sagebrush habitat decreased, use of other habitats in

the holding area, mainly montane chaparral and perennial grassland,

increased (Figure 9). Average group size dininished during the course

of the holdinq period as animals gradually dispersed to higher

elevations and then nigrated to the sunmer range (Figure 10)

There were 22 deer groups observed within and immediately adjacent

to the SSA on 9 ground surveys conducted from 3O Apri l-1- JuIy 1993

(Table 2, Figurre 7). Deer hrere observed in nontane chaparral habitat

on 732 of observations. Eighteen percent of observations were in

sagebrush habitat and 9? were in mixed conifer forest.

The disproportionately high level of deer use of rnontane chaparral

habitat in the SSA port ion of the holding area may be related to

density of cover provided by this type. Montane chaparral is comprised

of a dense mixture of shrubs incl-uding Arctostaphylos patula

ceanothus velu't , inus, symohoricarops vaccinoides, Ribes spp., Prunus

emarginata, Cercocarpus ledifol ius, Artemisia tr identata, and Purshia
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Fiqure 9 Number
Hcbitct  Type,

of  Deer ObserveC by
Sherwin Holding Arec
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Table 2. Number of deer
innrediately adjacent to
count surveys conducted

groups observed by habitat type within and
the holding area portion of the SSA on 9 deer
from 30 Apr i l -L July 1993.

Grourfs
Habitat

Sagebrush
Mlxed Conifer
Montane Chaparral

4
2

L6

1_8.1
9.0

72.7

24
25

L26

13.7
L4.2
72.O
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tr identata, which provide adequate security cover for deer. These and

other vegetation types conmon to montane chaparral habitat are also

preferred by deer for  feeding and rest ing act iv i t ies.  Kucera (198g)

reported that Ceanothus velutinus, Artemisia, and purshia comprised.

>90? of spring diets. Information obtained from analysis of deer fecal

pellets colLected from the holding area during May and June Lgg3 wil l

add measurably to understanding patterns of spring deer use of the

various habitat types occurring in the hording area.

Snowcreek Ski Area

Tining and Intensity of l.ligration--of the 8 Trai1 Master counting

stat ions establ ished in sol i tude canyon, 4 (stat ions 5,  6,7,  and g)

provided information on the timing and intensity of deer movements

through the project area during the spring rnigration of L993. Data

collected at stations L, 2, 3 and 4 hras considered to be unrel iable

because these units often recorded phantom events caused by weather or

events caused by other wi ld l i fe,  mainly black bears (Ursus americanus).

Addit ionally, black bears periodicatly disabled these stations by

pull ing either the transnitter or the receiver out of al ignnent.

A total of l-93 events btere recorded at Station 5 between 25 May

and 3 July l-993i no deer sign was observed in Soli tude Canyon prior to

25 May. Data collected at this station hras considered to be rel iable

because the Trail Master was activated continuously during the survey

period, human and other wildl i fe activity appeared to be minimal, the

station was well protected from weather, and most deer moving through
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the canyon appeared to pass through this station. Nine

deer counted by the Trai] Master moved through station 5

and 7 June. seventy-three percent moved through between

and 18? between 20 June and 3 July (Figure 11).

The t ining of deer movenents over sol i tude pass was estinated from

stat ions 6,7 and 8- These stat ions hrere rocated within smalr  patches

of whitebark pine (Pinus albicaulis) on two well defined trai ls located

on the north side of sol i tude Pass. unlike statioD 5, the stations

Iocated on Solitude Pass htere highly exposed to weather and $rere

therefore periodicarly disabled because of high winds and snow storms.

Addit ionarty, because of a heavy snord pack which persisted into earry

July, the trails nornarly used by deer moving over soritude pass vrere

not easily recognizable. As a result,  many deer did not go through the

stations when attenpting to cross over the pass

A total of t64 events were recorded at stations 6, 7 and g between

3o May and 3 July l-993. Seventeen percent of deer moved over Soli tude

Pass between 30 May and 1 June (Figure L2). There hrere no events

recorded between 4 June and 7 June because the stationr, hrere disabled

by a late spring sno!il storm that deposited approximatery 2 feet of snow

on soli tude Pass. Thirty-nine percent of deer crossed over sol i tude

Pass on L4 and l-5 June and 31? between 16 June and 3 Jury.

Deer nigration through Soli tude Canyon during spring L993 was

approxinately 1-0 days later than reported in i-9g5 fol lowing a winter of

below normar pre<' : ip i lat ion (Kucera 1998) (Tabre 3).  Tayror (L989)

reported that deer novements through solitude Canyon lasted from

percent of the

between 25 May

9 and L9 June
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Figure 11
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Table 3. Approxirnate tirninq of
during the spring ruigrations of

deer rnovements through Solitude Canyon
1985-L989 (Taylor L989, Kucera 1995).

Year
Total Annual
Snowfal l  ( in.  )

Start of
Migration

End of
Migration

l_984-85

1 985-86

L986-87

1,987-88

1_988-89

264.O

294.3

100.7

1_43.0

184. s

L6 May

25 Irtay

L4 May

1-6 May

1-4 May

24 June

24 June

24 June

24 June

29 June
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approxinately L4 May-24 June fol lowing winters of below average

snowfal l .  Dur ing the spr ing migrat ion of  1986, which fo l lowed a winter

of above average snowfall, deer movements through Solitude Canyon vrere

delayed unt i l  approximately 25 May (Taylor L9g9).

Daily Tining of Deer l,lovements--Event data recorded at station 5

and at Stations 6, 7 and 8 were used to determine the daily t iming of

deer movements through the project area. At station s, 488 of deer

counted by the Trail Master noved through the project area between the

hours of  7:OO a.m. and 9:00 a.m. (Figure 13).  Fourty-one percent moved

through the project area between 1O a.m. and L0 p.n. and l- l-? between LL

p.m. and 6 a.m.

Event data recorded at Solitude Pass indicated that 468 of the

deer counted by Trail Masters moved over Solitude Pass between the

hours of  8:OO a.m. and 11:00 a.m. (Figure 14).  Twenty-three percent of

deer crossed over the pass between the hours of  1:00 p.m. and G:00

p.m.,  7? between the hours of  8:00 p.m. and t-L:00 p.n. ,  and 22t between

the hours of  L2:OO a.m. and 7:00 a.m.

The propensity of deer moving through the project area between the

hours of  7:00 a.m. and 11:00 a.n.  rnay be related to the physical

characteristics of the snowpack at upper elevations of the project

area. The surface hardness and density of snow at these higher

elevaticns was greater in the early norning hours fol lowing nights when

temperatures htere below freezing. This hardened crust provided deer

increased nobil i ty as they rnoved over the snowpack. verme (L968)
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observed that hard crusts alLowed deer to roam freely, but weak crusts

broke repeatedry,  causing in jury and excessive t i r ing.

Verification of Deer Counting Accuracy--The accuracy of the Tria1

Master as a deer counting device was determined frorn direct

observations of deer crossing through the infrared bearn, fron a 35 mn

camera used in conjunction with the Trai l  Master, and from replicate

samples of the same dayrs events.

In order to access the accuracy of Trai l  Master units located on

Solitude Pass, direct observations of deer crossing over the pass were

made on l-5 and l-6 June 1993. During these two days of observation , L3

deer brere observed crossing over Soli tude pass, 10 on 15 June and 3 on

L5 June. on L5 June, 8 deer were observed rnoving through station 6

between 721'7 a.m. and L4:48 p.m.;  8 events $rere recorded by the Trai ]

Master. During the same period, 2 deer were observed going over the

pass but not through the counting stations. On 1-6 June, 3 deer lrere

observed crossing Sol i tude Pass between 1-2:oo p.m. and L2zL7 p.n. i  none

of these moved through the counting stations. Thus, 3gg of deer

observed noving over Solitude Pass were not recorded by the Trail

Masters.

The accuracy of the Trail Master was also determined by

posit ioning the 2 units located at stations z and I within

a.pproxirnately 30 feet of one another along the same trai l  so that they

p:ovided replicate samples of the same dayrs events. Between 12 June

and 3 July, 80 and 70 events hrere recorded at stations z and g,
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respect ively.  of  the 80 deer recorded at  stat ion 7,  52 (652) were

also recorded at  stat ion 8.  of  the 70 deer recorded at  stat ion 8,  56

(808) were also recorded at station 7. Thus , 352 of the deer recorded

at station 7 did not move through station I and 20? of the deer

recorded at station 8 did pass through station 7.

A 35 nm camera used in conjunction with the Trai l  Master at

stati-on 4 also provided information regarding the accuracy of the Trail

Master as a deer counting device. A total of J-5 photographs was taken

of L5 individual deer as they crossed through the infrared beam. fn

each case, the number of deer recorded by the Trai l  Master was the same

as the number of deer in the photograph.

Data obtained from direct observations of deer, the 35 mrrn camera

and replicate samples of the same day's events indicated that the Trail

Master accurately counted deer when the animals crossed in single fil,e

through the infrared beam. One-hundred percent of the 23 deer known to

have crossed through the infrared beam were accurately counted by the

Trail  Masters. However, Trai l  Masters appear to underestimate total

numbers of deer moving through the project area by as much as 358

because not all deer pass through the infrared beam. Thus, by applying

a 358 correction factor to account for deer not counted by the Trail

Masters, i t  can be estimated that approxinately 220 deer (L64 + 57)

crossed over Soli tude Pass during the L993 spring migration. This

number, of course, Coes not account for those deer which moved west

through the lower pcrtion of the project area along the Marnrnoth Rock

nigration corridor.
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Verification of Deer t{igrration Trails--The locations of major deer

migration trails identif ied in previous work (Kucera 1988) appear to be

accurate. Many of the more ninor trails delineated by Kucera (1988)

occurred in snow and thus, were not found during the course of spring

work.

Deer Fecal PeIIet Collections

Analyses of deer fecal pellets is currently being conducted at the

University of Arizona and wil l  be completed in November 1-993. The

results of the analysis will be provided as an addendum to the 1993

spring report.

2-29



CHAPTER 3. RECOIIII{EITDATIONS

Because telemetry surveys ltrere initiated late in the nigration

period, information obtained from radio-telemetry provided minirnal

information on deer nigration patterns through the project area.

The possibi l i ty of using permanent monitoring stations located within

the holding area to relocate radio-collared deer should be

investigated. It  is also reconmended that addit ional personneL be used

in fal l  L993 to more effectively radio-track deer as they migrate back

to the winter range.

The Trail Masters may provide a reasonable estimate of the number

of deer noving through Soli tude Canyon. Addit ional studies wil l  be

required to determine more precisely the number of deer that bypass the

counting stations. It  is recommended that two addit ional Trai l  Masters

counting stations be established at Soli tude Pass in atternpt to more

accurately quantify the number of deer which migrate through Solitude

Canyon. The use of Trail Masters was not possible within the Manmoth

Rock nigration corridor because of problens associated with topography

and human activity.
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Appendix Table l-. Summary table of data
surveys conducte<i in the Sherwin holding
1993. 1 = Sagebrush, 2 = Jef f rey Pine, 3
Chaparral, 5 = Burn

collected on
area from 23
= Wet Meadow,

L0 deer count
April-25 June

4 = Montane

Deer
Group
Number

Date
Observed

Group
Size

Habitat
Type

l_
t
L
t
L
L
1
l_
l_
L
L
1
2
L
t_
L
4
3
L
1
l_
L
1
L
L
1
t_
L
l_
2
2
2
2
4
4
L
L
L
1

2
22
18

2
6

29
L6
L9
28

3
45
2t

2
7

13
6
9

L4
80

2
39

4
t7

4
22

9
4
7
3
9
7
5
5
3
L

l_L
4
6
L

L
2
3
4
5
6
7
8
9

L0
1L
L2
L3
L4
L5
l_6
t7
t-8
L9
20
2L

43093

50693

51393

22
23
24
25
26
27
28
29
30
3L
32
33
34
35
36
37
38
39

51993
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Appendix Table L. Summary table
surveys conducted in the Sherwin
1993. L = Sagebrush, 2 = Jef f rey
Chaparral, 5 = Burn

of data col lected on
holding area from 23
Pine,3=WetMeadow,

L0 deer count
Apri l-25 June

4 = Montane

Deer
Group
Number

Date
Observed

Group
Size

Habitat
Type

40
4L
42
43
44
45
46
47
48
49
50
5l-
52
53
54
55
56
57
58
59
60
6L
62
63
64
65
66
67
68
69
70
7L
72
73
74
75
76

5l_993

52593

L9
8

1_5
5

20
L

13
9

L2
35
13

t
38

5
3
L
2
4
5

l_0
6

43
L9
L2

3
5
t_
L

24
l_6

7
1

L2
4

t_8
2

Lo
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Appendix Table 1. Summary table
surveys conducted in the Sherwin
l-993. 1 = Sagebrush, 2 = Jef f rey
Chaparral, 5 = Burn

of data col lected on
holding area from 23
Pine,3=WetMeadow,

L0 deer count
Apr i l -25 June

4 = Montane

Deer
Group
Number

Date
Observed

Group
Size

Habitat
Type

L
L
L
L
4
L
t
t_
1
5
2
2
4
4
L
t-
L
L
4
4
4
4
4
4
1
t_
4
L
4
1
5
1_
5
4
2
2
2
L

27
76

t-
L7
44

3
2

3l_
27
L4

l"
5
1
1-
2
4

t9
9

20
9
4
2
3
2

T2
1

38
2

32

52593

60293

77
78
79
80
81
82
83
84
85
86
87
88
89
90
9l_
92
93
94
95
96
97
98
99

t-3
L4
70
22

5

100
l_01_
LO2
L03
L04
l_05
L05
LO7
L08
1_09
r-10
1_ l_ l_
LL2
t_L3
IL4

4
5

tL
560893
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Appendix Table L. Summary table
surveys conducted in the Sherwin
L993. l- = Sagebrush, 2 = Jeffrey
Chaparral, 5 = Burn

of data col lected on
holding area from 23
Piner 3=WetMeadow,

i-0 deer count
April-25 June

4 = Montane

Deer
Group
Number

Date
Observed

Group
Size

Habitat
Type

1_15
l_l_6
LL7
1L8
1_L9
L20
L2I
L22
L23
L24
L25
L26
L27
L28
L29
L30
L31
L32
1_33
l_34
L35
t-36
L37
l_3 8
r.39
L40
l_4L
L42
L43
L44
1_45
L46
L47
L48
r19
r.50
L51
L52

60893

6L793

62593

t
3

L0
70

4
L2

2
l_

42
55
1_5

4
l_

1_0
3
6
L
4
4

44
4

20
5
5
1
5
8
6
1_

L9
5
2
6
2
2
1_
1
t

1_
1
L
1
4
4
4
5
5
5
1
5
L
2
L
4
4
1
1
l_
4
4
4
5
t-
5
l_
5
5
1
L
4
4
4
4
L
2
4
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