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because of the availaility of bucks to the hunters. Buck ratios
were impacted and the 1982 harvest was reduced to a level
consistent to the long-term average (see Table 1).

The 19382 and 1983 springs brought late inclement weather which
delayed migration and provided abundant forage. These factors
created a situation favoring high buck harvest in spite of low
buck ratios. Many bucks, migrating late in the spring stayed on
lower, accessible ranges where feed conditions were excellent.
These bucks were more available to hunters in the fall than
usual. Due to superior feed cenditions a high percentage of
yearling bucks grew forked antlers. These young, inexpervienced
legal bucks were relatively easy targets and made up a large
propoertion of the 1383 harvest.

S.Herd Composition Records.

Casa Diable herd composition counts have been taken only
sporadically over the years due to the dispersed winter ranges
used by the herd and relatively poor access to those wintering
areas. Data collection has been consistent and sample sizes
adequate in recent years due to the use of a Nevada state
helicopter and contract helicopters funded by the Department and
Mono County.

Low summer fawn production and survival is indicated by fall
counts. kWinter losses in recent years have been relatively light,
Recorded buck ratios have never been very high and are currently

iow due to heavy hunter pressure and low recruitment.(Table 1}



G.Mortality Factors.,

s.Predation., Mountain lioms and coyotes asre the common
predators inhabiting the Casa [iablo deer range. Lions are "deer
specialists" and no doubt take deer from this herd. In additian,

it geems likely that lion numbers have increased under existing
regulations that prohibit lion hunting and trapping. Mo reliable
estimates of lion numbers on the range are available. Their overall
effect on total deer numbers in the herd is unknown.

Coyotes are numercous on much of the range, and are probably the
major source of predation mortality on deer simply because of the
far greater number of covotes compared te other predators. Again,

their overall effect on total deer numbers is unknown.
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e) HWinter range reconnaissance to determine water—deficient
areas.

f) Ewvaluation of public attitudes and concerns to (m]=)
accomplished through public tours and seminars, Boards of
Supervisors meetings, WL Advisgsory Commission mettings, eto.

These steps would explore the social acceptability of
investigative and management directions.

B. Herd Management and Mortality Control Element,

liHerd Size
Herd management will aim for & stabilized peopulstion of about

2,245 animals (about a 50% increase).

2)8ex Ratio, Agqe Class Structure, Recruitment.

Problems of sex ratio and buck age class structure exist in the
herd. Low buck ratios reduce hunting success and may affect
reproductive wvitality of the herd. The low percentage of older
bucks in the population severely limits the hunter’s chance Tor a
larger animal, and also may affect the reproductive vitality of
the herd. Reduction of hunting pressure by lowering hunter
gquotas, and or adjusting the timing and length of the season may

increase huck ratio and improve buck age distribution.

2)Herd Management and Mortality Control Programs

a.Herd Size

1) Objective: Maintain in healthy condition an average
pepulation of 2,245 animals. This represents approximately =
S0% increase in population size and is an attainable goal
censidering existing habitat quality and the extent of
public ownership of the range.

41
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Appendix A
State of California The Resources £

M-e_i.morandum

ro"-i.r: File Date ' gJuly 1L, 1985

From: : -Department of Fish and Gume, Ron Thomas, Wildlife Biologist

Subject:  wi1411fe Habitat Survey of Mammoth Mountain Ski Area

Testerday I hiked the ciroumference of Mammoth Mtn. at the 9500-10,000
foot elavabtion, The purpose was to éwdtmmimehabitat conditions on tha
ski area and to check on reports that deer are abundant in the devaeloped
areas,

In fact, thedeveloped runs are nearly totally denuded of vegatation and
pany are seriously eroded., Scattered desr sign was found only inthose
areag not developsd for skiing, sand #n one pocket of undisturbed habitat
among skl runs on the east slope at about 8700 foet slevation. The
most concentrated (but still sparce) desr sign was found on the south
8lope where no ski development has disturbed scils and vegetation. Here,
ample cover is provided by conifer stands and the spen forbe-grass slopes
provide forags. Two major deer migration trails were found in thatarea
and one was located on the north-west slope, in undisturbed habitat”
among developed ski runs,

Water is very scarce or absent where I hiked, yet pipelines are conveying
water to sprinkle new runs, MHowever, no serious attempts at revegetation
are apparent, The source of the piped water is unknown; the guestion is
whether spring flows have been usurped for ski area development, to the
detriment of wildlife habitat needs.

My conclusions are: 1) Due to poor soils and probabia scarcity of witer,
1t is ldkely that Mammoth Mountain was never very high quality wildlife
habitat, 2) Any habitat values it once may have provided have bean
effactively wiped out in those major arsas where ski development has
occured, 3) Ixcept for a faw rodents, no wildlife or wildlife sign was
seen In the areas fully devaloped for skiing, L) Sericus soil erosinn
18 oceuring at many locations in existing ski mms and »111 increase
with current management where expanded new disturbance is now oceuring.
Soils, plantlife, habitats, and stream quality will suffer further.

5) There is much to be learned on Mammoth Mountain about sid area devel
opment and its effests on natural resources.

(Photos available)

R.D, Thomaa
Wildlife Biologist

~1
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iate of California : ‘ The Resources Agenc

Memorandum

To ‘Wildlife Management, Region 5 Bate , geptember 24, 1987

From . Department of Fish and Game

Ron Thomas

Subject: casa Diablo Deer Herd Plan - 1988

I. Composition and harvest data were collected during 1986. The first
year of the two-year telemetry research project was completed.
Composition Counts
Year Post Season Post Season Post Season Spring Spring

bucks/100 does fawns/100 does Sample Fawns Sample
1985-886 i5 61 444 21 153
1986-87 6 60 283 39 602
Harvest
Year Buck
1885 144
1986 106
Buck Ages
Yr 2yr 3yr 4+
8(38%) 9(43%) 4(19%) 0
II. No habitat improvement projects were undertaken. Telemetry
research has revealed severe sheep grazing damage to habitats in
important areas of the Parker, Walker, and Bohler dreinages,
however.
ITI. The recommendation to create a new hunting zone {X-94A) encompassing

the Casa Diablo and Mono Lake herd ranges, based on telemetry study
findings, and constitutes a major change in the plan in 1986;
effective in 1985, '

/‘%}{ A entad,

Ron Thomas
Wildlife Biologist

cel

V. Bleich
J. Davis
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State of California Tj Réég:ces Agency
Memorandum

) : Wildiife Management, Regiom 5 Date : QOctober 14, 1988

From : Depariment of Fish and Game ~-Ron Thomas

Subject: Casa Diablo Deer Herd Plan Annual Update, 1987-88

I. Composition Counts
Post Season Post Season Post Season Spring Spring
Year Bucks/100dd Fawns/100dd Sample Fawns Sample
1686 6 60 293 39 602
1987 6 36 940 18 406
Harvest: 1986 - 100
1987 - 118
IT. No habitat projects were undertaken. Telemetry research was completed

and was effective in defining herd boundaries.

ITI. MNew information from telemetry research shed light on herd boundaries.
This information, coupled with herd performance as indicated by composition
counts, suggest the advisability of realigning hunt zone boundaries,

Koon

Ron Thomas
Wildlife Biologist

&

RT:ip

cC:s J. Davis



CASA DIABLO DEER HERD MANAGEMENT PLAN 1990 UPDATE

1. Update of biclogica!l dats

&, Composition Counts

Fosth-ssason Fost season Spring Fall Spring

Yesr Aigadd fauns/10G04d fawns sample sampie
168586 1% &1 21 s 153
188 £ 60 39 a0l
198 G 36 id 406
=ta 12 18 ig 349
168 2 28 28 625

E. Buck kill

Year 1385 1987 1O55
iai 100G Ay 175 241

. Telemstry research
During pericd, ths btwo-year Hill Bill funded tslemetry study of the
b ted, providing information on hablitat use, timing of uss, animal
condition ier, and other sspects. Copiss of the final report have bhesn
distri are available on reguest.

During 1957 arud
winter rangss u
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II. Update of habltat improvement projgects for 1988 and 1988

The final report of the herd telemetry study identified watsr deficient areas on
the winter range and recommended water develcopments there. Three big game
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State of California . The Rescurces Agsncy
MEMORANDUM
To : Mono Unit File

Date : May 27, 1991

From : Department of Fish and Game, RBon Thomas, Biclogist

Subject 1 1990 Deer Age Data

The following data is the result of sectioned buck teeth collected from aninals
taken during the 1980 hunt sesson in Mone County:

Zone X-12
Sample: 7%
Yearling 2 vr, 3 vr, 4t vre,
3 43 20 4
$11%) . (S7%Y (27%) {S%}
Zong X-94
Sample: 47 _
Yesrling ‘ 2.yr. 3 yr. 4+ yra, Qjﬂé)/
i3 26 3 4
{28%) (53%) {11%) {(3%)

All Moneo County Herds

Yearling - 2.vr, 3 yr. 4t v,

21 ' 69 25 8
L17%) (S57%) (20%) (B%)




The preponderance of young aninals in the bag reveals a relatively high rate of
harvest of bucks in the hebd; this evidence is supperted by herd composition
data which indicates a3 Mono County-average buck ratio of 12:100 does. The low
percentages of older age class animals in the bag is consistent with the
relatively high harvest rates occocurring; a relatively lowv percentage of bucks
are surviving past three years of age.

Recent necropsy data indicates that all does are being bred while very low fall
and spring fawn ratios in recent years reveal a high loss of fetuses and young
fawns: relatively fev newv animals are being recruited into the populations.
This fact is due to hthe eoffects of the drought on winter range forage, coupled
with other factors including high predation rates {(indicated by losses of
telemnetered animals and other field observations), known high losses to highway
kills, competition with domestic livestock on key habitats, and Pontlnuxna
losses of ¢ritical habitats to other land uses.

Although hunter buck kill has been relatively constant, the effects of the above
factors combine to create a prediction of a static or downward trend in herd
populations and hunter harvests in fubure years.. Although the return of wetber
years could help to stimulate limited herd increases through increased winter
range forage, the long term and cumulative impachbs of the other factors may be
unavoidable,



- CASA DIABLO DEER HERD PLAN UPDATE

1992~-93
I. Update of biological data
A. Composition counts

Post -season Post~season Spring Fall Spring
year bucks/1004d fauns/1004d fawns sample sample
1986-87 15 61 21 444 153
1987-88 6 60 39 293 602
1988-89 6 36 i8 940 406
1989-90 12 ’ 18 i5 159 349
1990-91 ] 22 26 172 628
1991-92 17 38 29 206 507
1992-93 13 49 21 512 577
1993-94 27% 28 22 325 321

* A newly-surveyed winter habitat located this year (through telemetry
research data) had higher buck numbers than areas surveyed in the past,
substantially raising the buck ratio, It is not to be assumed that the buck
ratio actually doubled in this one-year period.

B, Buck kill

Year: 1985 1986 1987 1988 1989 1990 - 1991 1992
141 160 140 175 201 175 165 195
1583

149 (A zone X9-A total; no comparable data available at this time.)

II. Update of habitat improvement projects for 1992:

None

ITI. Other changes to the herd plan

The severe winter of 1992/93 caused stress and high fawn losses in the herd. It
i1s likely that adult animals also were affected and a reduction in total
population is suspected. Accordingly, buck hunt tag quotas for the 1993 season
will be reduced by 50%. Increased buck ratio this winter has provided for an
increase in rifle tag quota for the 1994 season.

The effects of unlimited numbers of archers hunting this population has

been addressed this year through implementation of an archery quota of

500 tags in zone X-9A (new zone A-16) to control intense hunting pressure
which has been increasing rapidly, especially with reduced rifle guotas.

1t is hoped that it will now be possible to effect herd buck ratio increases
through positive control of total buck harvest.



3tate of California The Resources Agency
MEMORANDUM

To : File
Pate @ January 25, 1993

From : Department of Fish and Game, Mono Wildlife Unit

Subject : Deer herd Composition Data

Sherwin Grade Herd Composition

Post-season Post -geason Spring Fall Spring
year bucks/1004d fawns/1004d fawps sample sample
1985-86 7 35 19 691 794
1986-87 7 28 15 706 400
198788 1 34 1z 718 3G7
1988-89 11 22 15 936 294
1989-90 12 21 18 572 622
1990-91 12 27 13 468 343
1991-42 12 22 2z 289 378

Round Valley Herd Composition
{Beginning in 1993, herd composition data of the Sherwin and Buttermilk herds
will be combined and reported as the Round Valley herd, based on current
znowledge of herd parameters.)

1992-93 15 36 462

Casa Diablo fHerd Composition

1585-86 15 61 21 444 153
1986-87 o 60 39 283 602
1987-88 5 36 18 940 406
1988-89 12 18 15 159 349
1989-90 9 22 25 172 628
19%90-91 6 22 13 154 279
1991-%2 17 38 29 206 507
1992-93 13 49 512



Mono Lake Herd Composition

1985-86 3] 52 20 257 272
1986-87 nc sample obtained i

1987-88 17 41 35 317 285
128889 22 31 o 250 e
1989-90 12 26 16 288 350
1990-91% 14 29 34%* 238 239
1991-92 18 38 24 175 472
1992-93 nc sample cobtained

East Walker Herd Composition

1385-86 15 44 28 456 469
1986-87 11 48 35 170 573
1987-88 2z 37 21 239 234
1988-89 9 20 17 227 333
1985-90 i9 19 15 231 340
1990-91 19 30 25% 263 265
1991-92 36 39 24 251 £36
1992-93 18 456 266

West VWalker Herd Compositicon

1985-86 10 51 32 732 2173
1986-87 14 54 31 207 999
1987-88 18 40 21 457 1421
1988-89 2 23 17 715 1042
1989-90 13 21 17 606 1169
1990-91 10 26 22% 522 520
19%1-32 18 37 25.5 643 1229
1992-93 10 33 657

* These spring fawn ratios are believed to be unreatistically inflated since
the "spring" counts were conducted on February 28, before the only severs storms
of the '90-91 winter which cccurred in March and persisted for about three
weeks.



Composition Counts: Hunt Zone Totzls

Zone X-12*
Post Season Post-seascon Spring Fall Spring

Year bucks/100d44d fawngs/100dd fawns samnle Iampie
1989-30 16 20 16 1225 1859
19%0-91 13 28 25 1023 1563
1991-92 22 38 25 1069 2131
199293 12 36 923

Zone K-9A%*
1989-90 12 22 20 1479 1711
1990-91 10 26 13 622 727
1991-92 15 24 24 909 1248
1992-93 14 47 S74

* Includes West Walker, East Walker, and Mono Lake Herds.

** Includes Casa Diablec, Sherwin Grade, and Buttermilk herds.



THE CASA DIABLO DEER HERD
REPRODUCTION AXND COEDITICHK IN 1087
Timothy Taylor

P.C. Bax 191
June Lake, Ca. 93529



THE CASA DIABLO DEER HERD, REPRODUCTION AND CONDITION IN 1987

Vithin the past decade, mule deer (Odocoileus hemionus hemlonus?
from the Casa Diablo herd have been of management concern because of poor
fawn survival and low recruitment. In March 1987, deer were collected
from three different areas on the Casa Diablo winter range in order to
investigate reproductive parameters and physical condition.

STUDPY AREA AND METHQODS

Deer were collected from three different wintering areas on the Casa
Diablo deer herd range. These areas include: Truman Meadows, located some
10 miles north of Benton, California on the west side of Highway 6 at an
elevation of approximately 1,900 m; MNarble Creek, located about 4 miles
south of Benton at the base of the Vhite Mountains and east of Highway 6
at an elevation of 1,850 m; and Banner Ridge, situated some 10 miles
southwest of Benton near the east end of the Glass Mountain Range at
approximately 2,300 m. Vinter range vegetation is Great Basin sagebrush
type consisting mostly of big sagebrush (Artemisia tridentata),
bitterbrush (Purshia tridentata), and rabbitbrush (Chryspthamnus spp.). A
great majority of the Banner Ridge wintering area is comprised mainly of
pinion/juniper woodland.

Deer were shot either in the head or anterior portion of the body
cavity by DFG personnel and brought to a field processing station where
they were measured and weighed to the nearest pound ("bled carcass weight”
BCV; Anderson et al. 1972). Bxternal carcass measurements included chest
girth, total body lengthk, and hindfoot. Reproductive tracts (uterus and
ovaries) and right kidneys were extracted and eventually frozen for later
analysis. The ages of all animsals collected were estimated by tooth wear
and replacement (Larson and Taber 1680).

Once reproductive tracts were thawed the ovaries were sectioned by
hand and examined macroscopically for the presence of copra lutea (Cheatum
1649). All fetuses were counted, sexed, weighed, and measured, but only
the larger in litter sizes of two was used in the present analysis.

Fetal measurements included hindfoot length, crowno to rump length, and
total or contour length. Fetal hindfoot length was used to estimate fetal
age, and thus conception, and fawning dates (Salwasser and Jessup 1978).
Kidneys were used to determine the kidney fat index (KFI; Riney 19557 .

RESULTS

On 16, 17, 18 and 19 March 1987 a total of 21 deer (20 females and 1
male) were collected from 3 different areas on the Casa Diablo deer herd
range. Ten deer (9 adult females and 1 male) were collected from the
Banner Ridge area. Six deer (5 adult females and 1 yearling female) were
collected from the Truman Meadows wintering area. Five deer (4 adult
females and 1 yearling female) were collected from the Marble Creek
range. .
Table 1 displays summary data for Casa Diablo deer collected between
16 and 19 March 1987, stratified by range and by age (adult or yearling).
Pregnancy rates for the 18 adult does collected throughout all three
ranges was 100% in 1987. Fetal rates averaged 1.74 fetuses/adult doe and
as indicated by one-way ANOVA there was no significant differemce in fetal
rates between herds (P=0.05).

e Rl



Table 1. SUMMARY TABLE OF REPRODUCTION FOR CASA DIABLO DEER COLLECTED

BETVEEN 16 AND 19 MARCH 1987. ADULTS ARD YEARLIRGS SEPERATE.
FETAL
ADULT - FETAL RATE HIRDFOOT YEARLINGS
# AVE BCW % C.L. #/ *#/ Cmm?) BCV %  FET
RARGE AD AGE (1b) PREG RATE DOE PREG AV MIN MAX KFI # (1b) PREG RATE KFI
’

™ 5 3.6 107 100 2.00 1.6 1.6 59 44 78 .40 1 70 o 0 .20

MC 4 4.0 108 100 2.00 1.75 1.75 70 56 81 .24 1 80 100 1 . 008

BR 9 3.6 106 100 2.00 1.88 1.88 55 28 78 .58 0
i,i 18 3.7 107 100 2.00 1.74 1.74 61 28 81 .41 2 75 &50.0 1 1.0
TM = TRUMAN MEADOVS
MC = MARBLE CREEK
BR = BANRER RIDGE



Table 2. Frequency of Occurrence of Fetuses in Casa Diablo Mule Deer Does

iy Age Class ’
% and
Number cof Fetuses Total Total Total EKe. Fetuses
0 i 2 Number Number Pregnant Fatuses per
Year of of Does per Pregnant
Class % No. % No. % FNo. Fetuses Does % No. Doe Doe
1 50 1 50 1 0 0 1 2 50 1 0.50 - 1.00
2 0 0 20 1 &0 4 9 5 100 5 1.80 - 1.80
3 0 0o 20 1 80 6 13 7 100 7 1.86 1.86
4 1] o] o] 0 100 2 4 2 100 2 2.00 2.00
5+ 0 0O 25 1 75 3 7 4 100 4 1.75 1.7%
X. £ .05 1 .0 a4 75 15 34 20 05 15 1.70 1.7%



Table 2 presents age-specific data by year class for the 20 does
collected from the Casa Diablo herd and again, there was no significant
difference in fetal rates between adult age classes (F=0.05).

As indicated by one-way ANOVA, there was no significant difference
in fetal size between deer from Truman Meadows, Marble Creek and Banner
Ridge (P=0.05). Figure 1 shows conception and fawning dates for 19
pregnant does collected from the Casa Diablo herd as estimated from fetal
hindfoot length measurements.

A total of 34 fetuses (12 male and 22 female) were examined from the
19 pregnant does collected from the Casa Diablo herd. Figure 2 shows the
percentages of male ta female fetuses by range for the Casa Diablo herd.

As indicated by one-way ANOVA, there was no significant difference
in KFI hetween deer from Truman Meadows, Marble Creek, and Banner Ridge
(P=0.05). Also, there was no significant difference 1in BCV between ranges
(P=0. 09).

DISCUSSION

Due to the small sample size of the 1987 Casa Diablo deer herd
collection and the fact that no previous information regarding
reproduction in the herd has been recorded, it is possible only to make
general remarks when considering the productivity of the herd.

All 18 adult does collected from the Casa Diablo deer herd were
found to be pregonant and no differences were found between the number of
corpora lutea counted and the number of fetuses. This may suggest that
prenatal mortality within the Casa Diablo deer herd in 1887 was minimal
indicating adequate materpal nutrition among adult does.

Data compliled on fetal sex ratios for the three populations sampled,
Truman Headows, Marble Creek, and Banner Ridge, strongly favored female
fetuses (54 males per 100 females). In Utah, Robinette et al (18777,
found a fetal sex ratio of 79 males per 100 females on good range, while
on poor range the fetal sex ratio was 192 males per 100 females. Verme
(19663 found that males constituted 70 percent of births froem white-tailed
does on a poor diet at breeding, compared with 47 percent from does on a
good diet (Vallmo 1981>). Thus, the preponderance of female fetuses within
the three populations sampled is another indication of adequate maternal
nutrition among Casa Diablo does resulting from good range conditions.

Estimated dates of conception, for deer collected from the three
populations sampled, ranged from 1 December 1986 through 5 January 1987.
Consequently, fawning was estimated to occur from between 20 June through
27 July 1987. The only available published data which offers any sort of
geaographical comparison to these dates is provided by Bischoff (1957), who
found that breeding and thus conception dates for 67 Inyo mule deer (<O.
hemionus inyoensis) from the Buttermilk herd ranged from between 5
December through about 24 January.

The fact that data obtained from Casa Diablc does collected in 1987
show high rates of ovulation, conception, and pregnancy may be somewhat
misleading when considering reproduction in other years. :
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]t must be stressed that the winter of 1986/87 was one of well below
average precipitation and snowfall in the eastern Sierra. Thus, deer
which normally occupy wintering areas of Great Basin gagebrush vegetation
at lower elevations were found to spend the majority df the winter months
in 1987 at higher elevations in pinion/juniper woodland. This 1s
especially true of deer from Truman Meadows and Banner Ridge. Deer in
both of these areas were found to take advantage of light snow conditions
by feeding on an extremely large pinion nut crop which had resulted from
the wet winter of 1985/86. Consequently, by consuming large quantities
of pipion nuts, a food low in protein and minerals, but high in fat,
pregnant does were able to maintain a high level of nutrition throughout
the winter monthes. This in turn resulted in better animal condition, and
thus higher pregnancy and fetal rates among adult does from Truman Neadows
and Marble Creek in 1987. This point is reinforced by the fact that
apimal condition in mid March, as measured by EFI, was found to average
.58 and .40 respectively for deer from Bannper Ridge and Truman Meadows,
and .24 for deer from Marble Creek.

It is suspected that in winters of average to above average
precipitation and enowfall when deer are forced to concentrate at lower
elevations, ovulation, conception, pregnancy, and fetal rates among adult
does in the Casa Diablo berd are probably well below tbat found in 1987.

In order to better determine *"true" reproductive performance within
the herd, it would be necessary to conduct collections in years cavering a
variety of climatic conditions.
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places further .scuth. Thus, the impor

a5 a migration corridor is now evident and any ski
may elininate or reduce access to large portions of

“used b} hu nﬂredv of deer

vintering area, Truman Meadows, from the southera most winterin
area, The holc p;c.Tablulandsg there was no distincet diflferenc
in selectisn-of migratory routes or summering areas of Casa Di
deer, Radiced deer from Truman Hea;sms and The Velcanic Tablel

&

" Twin Lakes, APGERET 330 deer, ar 2 ke i herd, suz=
on thé east side of U.8, Highway 305 from the headwaters of the
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use thae same migration routes and spring holding oreas.

Provided the radio sample of deer is represcntative of the
entire pojpulation, it can be assumed that epproximately 3%
of the Casa Diablc herd summers on the east side of the Sierra
¥evada. Thus, about 1200 of 1500 deer from the Casa Dizblo winter
ranse cocupy summering habitat con the east side of the Sierra
"Hevadae
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{ETRODUCTION .

Recent plans for recreationnl. geothermal and urban
development 0D critical Rocky Mountain mule deer (0docoileus
hemionus bemiopus)? range 1ip parts of MonOo County, bhas prompted
the California Department of Fish and Game tO begin & study of
the Casa piablo deer herd. Prior to this study. 1ittle was known
about specific iocations of migratory routes, spring holding OF
summer ing areas used by the Casa Diablo deer herd. This study,
which was jnitiated in early January of 1986, firet aims at
defining critical Casa piablo deer use areas, eepecinlly those
which may pe subject ta alteration from proposed developments.
Proposed‘recrentional and geothernal developments on spring
‘apd summer Casa Diablo deer herd range near the Manmoth and June
Lake areas in the south-western Mono County are currently the
biggest problemss confronting wildlife managers. These
developnents jnclude the proposal of one mnew skl facility in the
Mammoth Lakes area and the poesible future connection of the

1mportant Casa Diablo deer herd migration corridor. Several
geothernal projects, both existing and proposed, along with &
demand foOr urban expansion in the Kammoth Lakes ares, also
threaten iuportant deeal habitats. Thus, 8D urgent peed exists to
jdentify all critical deer use BTehs within Casa piablo deer herd

Otber problems with the Casa piablo deer perd such 88 low
buck ratlos and low productivity. as indicated bBY spring fawn—doe
ratios af 20-50 fawng per 100 does, has also pbeen of concern to
DFG biologists for the last several years. Therefore, a better
Enowledge of Casa piablo deer berd demograpby (ie. reproductive
and mortallty rates and populntion trends) 18 peeded. Also, @
need exists to analyze the quality and quantity of vegetation on
critical Casa piablo deer use areas particularly where 11vestock
grazing is prevalent and to aseess the inpacte‘of grazing an
these habitats.



.

OBJECTIVES ‘

The objectives of the Casa Diablo deer herd study are mainly
those of the California Department of Fisbh and Game. The
investigator has agreed with the State of California to complete
the followipg objectives: :

1. To delineate all key habitats used by the Casa Diablo deer
bherd.

2. To analyze the quantity and quality of all key habitats
defined.

3. To assess the impacts of other land uses, existing and
proposed (livestock, recreation, geothermal etc.), on deer
habitat.

4. To identify babitat factors limiting the Casa Diablo deer
herd and to formulate recommendations to reduce the impacts of
these factors.

STUDY AREA

The deer herd under study, the Casa Diablo deer herd,
winters on six major areas located between 20 and 65 km north of
Bishop, California in the south-eastern part of Mono County
(Fig. 1). From north to south these wintering areas include: 1.
Truman Meadows, located at the northern end of the Casa Diablo
winter range, approximately 65 km nortb of Bishop, Califormia
apnd 13 km north of Benton, California; 2. Harble Creek, located
approximately 48 km north of Bishop, California at the base of
the west slope of the White Mountain range; 3. Blind Spring
Hills, located due west of Marble Creek on the west side of U.S.
Highway 6 in the Benton Range; 4. Chidago Flat, located 35 km
north of Bishop, California and 15 km west of U.S. highway 6; 5.
Casa Diablo Mountain, located 28 km northwest of Bishop,
Califorpnia; 6. The Volcanic Tablelands, located approximately 24
km north of Bishop, California at the south end of Casa Diablo
Mountain.

Average elevation on the winter range is 6100 feet with Casa
Diablo Mountain being the highest at 6800 feet and the Volcanic
Tablelands the lawest at 5400 feet. Vinter range vegetation is
a Great Basin shrub type consisting mostly of big sagebrush
(Artemisia tridentata), bitterbrush (Purshia tridentata) and
rabblitbrush (Chrysothamnus spp.? with pinion/juniper woodlands
occupying areas with elevations above 6500 feet.
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METBODB

1. Capture and marking.

' Between 14 January and 7 March 1986 deer were captured on
the Casa Diablo winter range using Clover traps (Clover 1956),
baited with alfalfa, and drive nets. All deer captured were
physically restrained, no chemical restraint was used, and
marked with large, numbered cattle ear tags color coded to
wintering area. Twenty-three deer, all adult does, were fitted
with radio telemetry collars. An additional adult doe was
captured on its spring range by use of a tranquilizer dart,
fitted with a radio collar and released.

2. Animal movements.

Radiced animals were located from the ground on a daily
basis and from a DFG fixed-wing aircraft. Any marked deer
observed on the winter range, summer range or during spring and
fall migration was recorded, along with its location and other
animals i1t was with. All unmarked deer observed on the winter
and summer ranges and during spring and fall migration were alsao
classified and recorded.

3. Deer herd composition.

Post season (fall) deer composition counts were conducted
over the entire winter range by use of a contract helicopter on
7 January 1986. Spring composition counts were conducted cpb
foot in Harch and early April 1986 in more accessible portions
of the winter range. Preseason composition counts were
conducted in August and early September 1986 on the summer
range. On 24 and 25 September 1986 an early post season
composition count was conducted along a portion of the Casa
Diablo deer herd migration corridor during the peak of fall
migration. On 6 January 1987, a helicopter was used to conduct
post season composition counts only over the Marble Creek
wintering area. During each composition count all deer observed
were counted and classified according to sex and age.



RESULTS

i. Capture and marking.

A total of 104 deer (76 females and 28 males) were captured,
marked and released on six different areas of the Casa Diablo
winter range {(Table 1). Thirty-one of these were fawns (10
females and 21 males), 7 adult males and 66 adult females.
Twenty—three adult deer (22 females and 1 male) were fitted with
radio transmitter collars. This includes 5 females on Marble
Creek, 5 females and 1 male at Blind Springs, 4 females at
Truman Meadows, 3 females at the Volcanic Tablelands, 3 females
at Casa Diablo Mountain and 2 females at Chidago Flat.
Eighty-one deer were marked only with large, numbered cattle ear
tags color coded to wintering area. One additional adult female
was captured and fitted with a radioc collar on a spring holding
area located near the headwaters of the Owens River, some 10 km
north of Mammoth Lakes, California.

2. Mortalities and radio failure.

Twa ¢(8.7%) of the 23 deer radioed on the Casa Diablo range
died during the spring and summer. One, a radioed female, was
killed by a mountain lion on 26 April 1986 on her spring range
near the south slope of Bald Mountain. The other, a radioed
female from Marble Creek, died in late August on her summer

range near lower Rush Creek. Three ear tagged males marked on
the Casa Diablo range during the winter of 1986 were shot by
hunters in September of 1986. Two of these, one from Truman

Meadows and one from Chidago Flat were harvested as yearlings.
The other, from Marble Creek, was harvested as a two year old.

Transmitter failure occurred in the radic of one female
(.110> from the Marble Creek winter Range. ©She was last located
from the air on 28 October 1986 on the Marble Creek wintering
area. On a flight conducted on 4 Hovember 1986, no location for
her was recorded. On 1 December 1986 she was observed on the
Marble Creek winter range by the investigator and no radio
signal could be received.



Table 1.

Total number and composition of deer captured,
marked and released on each of the Casa Diablo

wintering areas.

ADULTS

FAVAES

LOCATIOR MALE FEMALE MALE FEMALE TOTAL
Marble Creek 4 25 9 6 44
Blind Springs 2 16 5 1 24
Truman Meadows 0 S 2 0 7
Tablelands 0 9 3 0 12
Casa Diabla Mtn. O 3 0 0 3
Chidago Flat 1 8 2 3 14

TOTAL 7 66 21 10 104l
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storm triggered a very gradual movement of deer from both the
east and west side Sierra summer range. Due to the fact that no
subsequent storms entered the region until 3 January 1987, the
leisurely pattern of the 1986 fall migration carried over into
the new year.

From Figure 4 it can be seen that 19 of the 22 radioed deer
(86.0%) returning from the summer range had migrated by 15
Hovember 1986. Thirteen of these 19 radioced deer returned from
summering areas on the east slope of the Sierra Nevada. Three
returned from summering areas on the west side of the Sierra
crest and 3 from summering areas east of Highway 395 from the
headwaters of the Owens River north to the Mono Craters. Only 6
of these 19 radiced deer, 4 from Truman Meadows and 2 from
Marble Creek, returned directly to their wintering areas. The
other 13 migrated only as far as a transition range located at
approximately 7,000 feet near the southeast end of the Glass
Mountains and the Banner Ridge. These 13 radioed deer had
remained widely dispersed on this pinion-sagebrush transition
range throughout November and December of 1986 and early January
of 1987.

Three radiced deer remaipned on their summer ranges until 3
January 1587 when a major winter storm deposited 2 feet of snaow
at the 7,800 foot level (U.S.F.S., Unpublish.?>. Twa aof these
radioed deer summered on the east slope of the Sierra, one in
Lundy Canyon and one near lower Twin Lake. Both animals
nigrated immedlately subsequent to the storm on 3 January
returning directly to their wintering areas. The other, the
only radiced male, summered in the east fork of O'Harrel Canyon
at approximately the 10,000 foot level. He migrated only as far
as the Banner Ridge area in response to the storm on 3 January.

4. Deer herd composition and size.

Post season herd composition counts conducted from a
helicopter on 7 January 1986 by the investigator and DFG
personnel revealed buck:doe ratios of 15:100 and fawn:doe ratios
of 61:100.  Spring composition counts conducted from the ground
in April of 1986 showed a buck:doe ratic of 5:100 and fawn:doe
ratioc of 36:100,

Preseason herd composition counts conducted on the summer
range of Casa Diablo deer between 13 August apnd 12 September
1986 revealed a buck:doe ratio of 14:100 and fawn:doe ratioc of
40:100.

On 22 and 24 October 1986, a total of 272 deer, 8 males, 101
fawns and 163 females were observed migrating in an easterly
direction along the base of the south slope of the Glass
Mountain Range. This early post season composition count
revealed a buck:doe ratio of 5:100 and a fawn:doe ratio of
62:100, On 6 January 1987, a post season composition count was
caoanducted from, a helicopter only over the Marble Creek wintering
area. The buck:doe ratioc of the Marble Creek range was 12:100
and fawn:doe ratic 64:100.



Deer herd size has been estimated at approximately 1,500
animals over the last several years using a ratio estimation
method (Anderson et al. 1974), a technique employing hunter kill
and herd composition data.

5. Harvest

Figure 5 shows the buck harvest totals for the last 9 years
(1978 — 1986) for the Casa Diablo deer herd (Thomas 1984). The
average yearly kill figure for the last 9 years is 86 bucks per
season. In 1681 and in 1985, especially high harvest numbers
for all herds in Xono County resulted from "early"” SDOW stormes
where deer migrated during hunting season.

In 1986, a total of 78 bucks were reported harvested from
within the criginal Casa pDiablo deer herd summer range

poundaries identified by DFG biologists. These boundaries

jnclude an area lying west of the Deadman Creek drainage, east
to Highway 6 and porth of Bighway 395 to Benton. (Fig. 67.

Of the 78 bucks reported harvested from the Casa Diablo deer
berd, 24 (31%) were shot on or near Bald Mountain. Another 20
(26%) were taken from an area lying between Lookout Mountain and
Hot Creek. Twelve (15%) bucks were barvested from along the
south slope of the Glass Mountains north and east to Benton.
Twelve others were shot in the Doe Ridge area just north of the
Mammoth-June Lake airport. Six (8%) bucks were taken from the
Deadman Creek drainage and 4 (5%) from near Crowley Lake.

A total of three marked bucks from the Casa Diablo herd were
reported harvested in 1686. Of these 3, 2 were shot north of the
Casa Diablo deer herd summer Tange boundaries originally
jdentified by DFG biologists and thus not included as part of
the Casa Diablo herd kill.

D1SCUSSION

Praovided the radiced sample of deer 1s representative of the
entire population, it can be assumed that approximately 87% of
the Casa Diablo herd summers on the east side of the Sierra
Nevada. Thus, about 1290 of 1500 deer from the Casa Diablo
winter range 0OCCupy summering habitat on the east side of the
Sierra Nevada.

Approximately 75% of the Casa Diablo herd summers along
major drainages on the east slope of the Sierra Nevada from the
Deadman Creek north to Twin Lakes. Thus, about 1,100 animals
summer north of the administrative boundaries originally ‘
established for the herd by the DFG. These bourndaries include
an area lying to the north and west of Highways 395 and 6, and
south and east of a line running from the Sierra crest through
Bald Mountain, Taylor Canyon and River Springs (Fig. 6).
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Since most of the Casa Diablo herd summers to tEe north of
its originally designated summer range boundaries, it is likely
that the buck kill totals compiled each year do not represent
the actual number of bucks harvested from the berd. This is
supported by the fact that in 1986, two marked Casa Diablo bucks
were harvested within the administrative summer range boundaries
of the NMono Lake and West VWalker deer herds, and thus included
as part of the total kill figures for these herds.

Since the Casa Diablo, Mono Lake and Vest Valker herds
probably all share summering habitat along the east slope of the
Sierra from the Deadman Creek drainage north to Bridgeport, it
is virtually impossible to determine the true buck harvest for
each herd. Consequently, berd size estimations based oo hunter
kill figures become useless.

It is also apparent that there are no real geographic
separations between the wintering areas of these herds. For
example, there is no clear—-cut boundary between where the Casa
Diablo herd winter range ends and that of the Mono Lake herd
begins. Thus, it may make more sense both biologically and
administratively to designate the Casa Diablo, NMono Lake and
Vest VWalker herds as one.

From the radioed sample of deer it can be estimated that a
minimum of 200 deer from the Marble Creek wintering area summer
in the Vhite Mountain Range. Historically, the White Mountain
Range has received substantially less hunter pressure than other
areas in Iayo and Mono counties. This is reflected in higher
post season buck ratiocs typical of the Marble Creek wintering
area. Thus, including post season composition count dats from
the Marble Creek wintering area with that of other areas on the
Casa Diable range probably does not reflect the true buck ratio
of the entire herd,

Also from radio telemetry data it can be estimated that
about 200 deer from the Casa Diablo winter range, 13% of the
entire population, cross over San Joaquin Ridge via Deadman Pass
and other passes further north to gain access to their west side
summering areas. San Joaquin Ridge is also known to be used by
deer from the Round Valley wintering area to gain access to
their summer ranges in the upper San Joaquin drainage. Thus,
the importance of San Joaquin Ridge as a migration corridor is
now evident and any ski area development may eliminate or reduce
access to large portions of summer range used by hundreds of
deer.

Altbough approximately 40 km separate the northern most
wintering area, Truman Neadows, from the southern most wintering
area, The Volcanic Tablelands, there was no distinct difference
in selection of migratory routes or sumnering areas of Casa
Diablo deer.



Foicm

LITERATURE CITED

Anderson, F.M.; Connolly, G.E.; Halter, A.¥.; and Longhurst, V.M. 1974.
A Computer Simulation Study of Deer in Mendocino County,
California. Agricultural Experiment Station Technical
Bulletin Bo. Corvallis: Oregon State University 27 pp.

Clover, M.R. 19656. Single-gate deer trap. California Department
of Fish and Game 42 (3); 199 - 201.

Thomas, R. 1984. Casa Diablo Deer Herd Management Plan. California
Department of Fish and Game. Coleville, California 9 pp.

U.5.F.8., 1%86. Usnpublished. United States Porest Service. Mammoth
Lakes, HMomo County, Califorania 93546



KIGEATIOE AED SEASOFAL HABITATS OF THE CASA DIABLO DEER HERD

CASA DIABLO DEEE BTUDY

March 19588

Prepared by:

Timothy J. Taylor
P.G. Box 121
June Lake, CA 93529



i a——

II.

111.

Iv.

¥I.

VII.

VIII.

TABLE OF CONTENTS

Page
introducticn............ aeee s c b n e T R 1
Study Area......cooveevsnnn. J S T IR IR LI BN 2
Metbhods....... ... R R S 7
e I = P TR IR IR I S T i 8
1. Capture and Karking .............................. B 8
2. Migration Corridors and Holdipg AT@AS. . v s s v e snsnsanssorson oo 9
3. Spring Migratiom........cociinnnnran e e s e e ey 13
4. Fall Migration........... T L ICIE T IR LS 1%
5., Winter ERange.......««.- e s R T L IR I 17
6. Summer Range....... R T IR I R R BRI i8
7. Summer Habitat Utilization......... e e e e e et e aa e 20
8. Mortalities.....c.avnern O T R IR I 22
G. Deer Herd Composition Counts....... S R 22
Discussion. ..« cce v ens e SR L I 24
1. Migration Ccrridnrs ....... O T ILIC L IR T L I AN 24
2. Holding Areas....... FR s L IR R A IR SRR SR 26
3. Spring Movements......... S T IR NI I S I 28
4. Fall MHovementis. .....c..00a R AL B NI 28
5, Vinter RabBge. .. c.coeeensnscacrnoneronn S I 25
6. SUMMEr RADEE@. . vaeveevvamnrasses s nmsos sttt nnsns 31
Fecommendations. ..o vimcv v v R I R S I AL R 34
ACERDW1edEemEnTS. s oo en v ot TR 36
Literature Cifted. .. ...t aearseranesasoresers et tnnrs 36



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

FIGUREE

Location map, Casa Diablo deer herd.............cecoerrrrrrrres 3

Location of Casa Diablo deer herd winter and summer ranges,
Mono County, Califorpia..... e e 5

Locations of migration routes and holding areams of the Casa
Diablc deer herd in ¥omo County, Califormia...........c------ i1

Cumulative percent of radio-collared deer migratipg from the
Casa Diablo winter range by date, spring 1986 and 1987...... 14

Cupulative percent of radin-collared deer migrating from summer
range by date, fall 1986 Aand 10B7 . it e i6

Movements of radio-collared deer marked on wintering areas
(large circles) and subsequently found OD Summer Ianges (small
P =5 1 T T I IR IC IO IR 1w

Locations of major fawning areas, Casa Diabloc deer herd...... 21

Locations of five radio-callared does killed by mountiain
lions, Casa Diablo deer P23 ol = TR 23

14



APPENDIX

Figures . Page
ia Locations of migration routes and holding areas vf the
Casa Diablo deer berd. 40
ib Locations of migration routes and holding areas of the
Casa Dieblo deer herd. 41
2 Locatiops of mon-radiced, ear tagged deer observed west
of the Casa Diablao winter range during the spring and fall
migrations of 1986 and 1987, and the summers of 1986 and
1687 42
i 3 Movements of radio-collared deer marked on wintering areas
i (large circles) and subsequently located on the summer
range (small circles). ' 43
4 Summer range locations of three radio-collared does west
of the Sierra crest, Casa Diablo deer herd. 44
5 Locations of deer fawning areas, Casa Diablo deer herd. 45
6 Locations of 5 radio-collared deer killed by mountain
lions, Casa Diablo deer herd. AG
Ta Recommended areas on the Casa Diablo winter range for
establishment of rainwater collectors and guzzlers
necessary for providing permanent water. 47
7b Pecommended areas on the Casa Diablo winter range for
establishment of ralnwater collectors and guzzlers
necessary for providing permanent water. 48
B Recommended areas on the Casa Diablo summer range for
establishment of rainwater collectors and guzzlers:
necessary for praviding permanent water. 4G

iii



A o

RIGRATIOE AND SEASOEAL HABITATS UF THE CASA D1ABLC DEER HERD

TIRDTRY J. TAYLOR
Califorpia Department of Fish and Game
Bishop, CA. 93514

ABSTRACT: One bhundred and seventeen wmule deer, Odocoileus
henionus Bemiopus, were captured on wintering areas from
Japuary-Karch 1986 and January-Rarch 1987. Twenty-seven females
and 1 adult mmle were radio-collared and monitored for two
spring and +two fall migrations in order to delineate migration
routes and seasonal ranges. Timing of spring migration was
similar during both years despite extremes in severity of
winters. Two radio-collared does vutilized different 6pring
migration routes and wintering areas 1in cobnsecutive years.
Timing of fall migration was correlated with snowfall in 1587,
but mnot 4n 1986. Deer remained on holding areas and delayed
migration for wup to 6 weeks during both spring and fall.
Fifteen radio-collared deer occupied summer range on the east
slope of the Sierra Nevada; 14 of tbese utilized aspen riparian
habitats. Three radic-collared does crossed the Sierra crest to
west eide summer ranges. Those radio-collared does occupying
summer range in Jeffrey pine (Pipus jeffreyi) habitat bad
larger home ranges than those in more diverse areas. All
radio-collared deer exhibited strong fidelity to summer bome
ranges. Water was found to be the factor most limiting deer
distribution &pd densities throughout portions of winter and
summer ranges.

IRTRODUCTIOR

The Rocky Mountain mule deer is the most adaptive and widespread
western unpulate (Poole 1976>. However, a decliﬂe of mule deer in the
west has been a major concern of many state conservation agenciles
(Julander and Low 1976). A general statewide declinpe im California’'s
deer herds has been occurring since tbe =mid 1950's (Bertram apd Rempel
1977, Dasmann 19817, .Longhurst et al. (1976) concluded that the decline
in California bhas resulted from & number of different causes including
diminfsbing food supplies and loss of habitat resulting from changes imn
burning, logging. grazing practices, and otber land use factors. On
lower western slopes of the Sierra Bevada, increasing urbanization,

recreational developments, cobstruction of reservoirs and other land
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uses have resulted in a serious decline in deer pumbers (Dasmann 1681).
Pecent plans for recreational, urbap, geothermal, and hydropower
levelopments in areas of critical mule deer range on the east slope of the
Sierra FBevada in Mono County have progpted the Califﬁrnia Department of
Fish and Game to conduct this study of the Casa Diablo deer herd.

The Casa Diablo berd, which consists of an ectimated 1,900 animals,
is the smallest of five migratory mule deer herds occurring in Mono County

(Thomae 1984). Since this herd generally was koown to occupy seasonal

ranges througbout the soutbern and central portion of Mopo County (where
the majority of development is occurring) it was imperative that studies
be conducted in order to delineate all critical habitats used by this
herd. To effectively manage migratory deer in the Sierra it is crucial
that migration routes and all seasonal habitats be delipeated (Bertram and
Rempel 1277). Prior to thie study, little was knawn about specific
iocations of migratiocn routes, holding and summering areas, and
transitional ranges of the Casa Diablo herd.

The major objectives of this study, which was conducted from
January 1686-January 1988, were to (i) delineate all critical habitals
used by the Casa Diablo deer herd: (ii) analyze the qualilty and guantity
of &ll eritical habitats defiped; (iii) assess the impacts of land uses,
existing and proposed, 0B critical babitats; (iv) identify habitat factors
limiting the herd; and (v) formulate recommendations to reduce the impacts

of these factors.
STUDY AREA

The Cass Diabloc deer berd occupies approximately 2,200 km? in Mono
County, California. The herd winter range, located on the Inyo National
Forest in southeastern Mono County (Figure 1), encompasses approximately
260 km2, varying in elevatiomn from 1,640-2,450 m. Vinter range vegetation
is a Great Basin sagebrush type, consisting mainly of big sagebrush
(Artemicia tridentata), bitterbrush (Purshia tridentata), and rubber

rabbitbrusk (Chrysgthapnus nauseosus). Sipgleleaf pinyon pine (Pipus
mopophylla) - western juniper (Juniperus occidentalis) woodland dominate
vegetation between 1,9650-2,450 m. Terrain is moderately sloping with
soils consisting of an admixture of sandy loams which are gepnerally

shallow and rocky (Thomas 1984). Average annual precipitation, measured

—_F-
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at the Calif. Agric. Inspect. Sta. in Benton, California, is 150 mm,
occurring mostly as snmow in January and February.

The Casa Diabloc winter range was divided into six subwintering areas
based on major areas of deer concentration (Figure 2). From pnortb to
south these wintering areas include: Truman Meadows, located approximately
13 km porth of Benton, California near the California—Revada state line;
XKarble Creek, located approximately 7 km sputh of Benton at the base of
the western escarpment pf the Vhite Mountain range and east of U.S. Hwy
6; The Blind Spring Hills area, lacated due west of Marble Creek and
immediately west of Hwy 6 in the Benton Mountain Range; Chidago Flat,
located approximately 21 km south of Benton and 14 km west of Hwy 6; Casa
Diablc Mountain, located 29 km south of Benton and 14 km west of Hwy 6;
apd The Volcanic Tablelands, ljocated 43 km south of Benton and 7 km north
of Bishop, Califormnia.

Deer from the Casa Diablo berd occupy approximately 1,940 kmZ of
summer range on the Inyo Bational Forest in west—central Monc County,
mainly along the east slope of the Sierra Bevada (Figure 2). Portions of
Madera County and Tuolumne counties on the west side of the Slerra are
also used to a limited extent by summering deer. Nine major summer Trange
habitat types. varying in elevation between 2,130-2,950 m were described
in areas used by radioc-collared and ear tagged deer (USD& 15881).

Singleleaf Firyon Pine-Vestern Juniper————This type occurs mainly on dry
south and east facing slopes of the Sierra Eevada and Glass Mountain
rapges. Single—leaf pinyon pine is the dominant conifer species
between approximately 2,070-2,600 m» near Lee Vining and also
dominates deer summer range on the west slope of the W¥hite
Mountains. Associated understory species include curlleaf mountain
mahogany (Cercocarpus ledifolius), big sagebrush, pitterbrush, and
rabbitbrush,

Jeffrey Pipe.----This type is open Jeffrey pine (Pipus jeffreyi) forest

which ocecurs in large stands between elevations of approximately

2,200-2,450 m. Associated understory species include big
‘sagebrush, bitterbrush, gooseberry (Ribes spp.J. and mountain
spowberry, (Symphoricarpos vaccinioides). This is aslso the dominant

vegetation type found on all holding areas used by the Casa Diablo

deer herd.
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Mixea Conifer Forest.--——The codominants of this vegetation type occurring
4 on the east slope of the Sierra Nevada between approximately 2,400
-2,600 m include Jeffrey Pine, white fir (Abies coppeolor), lodgepole

pine (Pinus cantortal, and western white pine (Pinus monticolal). At

higher elevations of the Mixed Conifer type, red fir {(Abies

magnifica) is an occasional associated species and white fir often
pccurs ip pure stands at lower elevations.

Queking Aspen Riparian.——--This dense cover type occurs within a few
meters of most stream channels on the east slope of the Sierra

Bevada and throughout the Glass ¥ountains and is dominated by

guaking aspen (Populus tremuloides), willow (Salix spp.?), wild rose

(Rosa woodsiil), gooseberry, and snowberry. Groves of quaking aspen,

which praovide critical fawning and fawn rearing habitat, also are
indicators of moist conditions and are located mainly near high
elevation meadows. '

Lodgepole Pine Forest.-———This forest type is found above the Mixed
Conifer type on the east slope of the Sierra and north slope aof the
Glass Mountains at elevations between approximately 2,600- 3,000 m.
It is composed of lodgepole pine which often occurs in large, dense,
homogeneous stands. Vithin the lodgepole pine forest perennial

grasses and forbs (needle-and-thread grass (Stipe comata)l, bluegrass

{Pua pratengig), bromegrass (Bromus tectorum), lupine {(Lupinus

duranni), and pussy paws (Calypiridium caudiciferum)), dominate

openings of poorly developed, dryer soils.

Nopntane Meadow.—-——This meadow type is found mainly at mid nnd upper
elevations on the east slope of the Slerra and throughout the Glass
Mountains and is composed primarily of sedges (Carex spp.), and
rushes (Juncus spp.?, and designates year long water availability.

§ ‘ Perennial grasses, forbs, willows, quakipg aspen, and lodgepole pine
| are associated with these meadows.

Vhitebark Pine.--——This forest type, dominated by whitebark pine (Pinus
albicaulis), occurs on high windswept ridges at treelipe omn the east

slape of the Sierra.

Great Basin Sagebrush.—---This type generally occurs on dry slopes apd
plains from 1,220-3, 320 m, east of the Sierra Crest. Big sagebrush
is dominant with bitterbrush often occurring as a codominant. “This

type often {is found in acsociation with Jeffrey pine.

i -6-



¥ontane Chaparral.-—--This type occurs oo Open flats and rocky ridges from
2,135-3,050 m. Greenleaf manzanita (Arctostaphylos patulad,

@ountain whitethorn (Ceapaothus cordulatus), Chinguapin (Castanopsis

sempervirens), and tobacco brush <(Ceapcthus velutinus), occur as

codominants. This type often is found in association with Great

Basin sagebrush.
NETHODS

Deer were captured on the Casa Diablo winter range from
January-February 1986 and January-February 1987 using Clover traps (Clover
1956), baited with alfalfa hay. Three to five trap sites were located
throughout each area and prebaited for twoc weeks with alfalfa bhay. Traps
were operated on 2-3 days each week until late February, at which time
bait acceptance became poor due to the presence of herbaceous growth.

On 26 and 27 February and 7 March 1986, deer were captured and
marked on all six subwintering areas (Figure 2) usipg linear, nylon tangle
nets (2 ¥ 90 m and a Bell Jet Ranger III helicopter (Beasom et al.

1980). Deer were bazed slowly by the helicopter into nets placed at
strategic locations, usually preselected by the pilot through mserial
reconpaissance. Het sites usually employed natural escape routes, such as
ravines. Anywhere froms 1-10 deer were captured on several successive
drives until desired numbers were obtained for each wintering area.

All deer were physically restrained and marked with two large,
plastic, consecutively numbered cattle ear tags (7.5 x 11.5 cm; Apollo Tag
Systems), color coded to wintering area. Twenty-six adult females were
fitted with radio collars. In additioo, one adult male was instrumented
with & radio transmitter mounted on an expandable collar to allow for neck
swell during the fut. A single adult female was captured on its spring
range by use of a tranquilizer dart carrying 3 cc of a Rompon-ketamine
bydrochloride mixture, fitted with a radio-collar (. 220) and released.

Adult radio collars (159.021-159.450 MHz; Telonics, Inc., Mesa,
Arizmn&). weighed 260-270 g and bhad an operational life of 24-36 months at
35-75 pulses/minute. Thirteen radios were equipped with mortality semnsors
that doubled the pulse rate of the signal when an anpimal was stationary
for 3-5 bours.

The locatione of all radiced animals were obtained by triangulation
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from the ground or from a fixed-wing aircraft during the course of the
study. Deer were located from the ground at Jeast 2-3 times weekly during
the winter and summer months and 5-6 times weekly during spring and fall
migrations. Initial ground locations were made from a vehicle equipped
with &2 Telonics TR-2 receiver with ap attached programmer/sCanier (TS-1)
and a base loaded whip antenna. Triangulation bearings were obtained
using & hand-held, 2-element antenna (RA-Z2A; Telonics, Inc., Mesa,
Arizona). Visual sightings of radic collared deer were made whenever
possible. Radio jocations and visual sigbtings were marked on U.S.
Geological Survey 7.5 minute series topographic maps.

Fized-wing flights were conducted once weekly, weather permitting,
during spring and fall migration and once every 2-3 weeks during the
winter and summer, ususlly between 0000 and 1100 hours. Flights were
conducted in a Cessna 185 at air speeds of 120-180 ko hour.

Xigration routes, holding areas, Qnd winter and summer home ranges
were identified and then delineated using radio telemetry. Vinter and
summper home ranges (Burt 1%43), were determined using the Modified Minimum
Ares Method (Harvey and Barbour 1965). Each home range included a minimun
aof five relocation points determined from visual cbservations.
Radio—collared deer were concsidered to show fidelity to a specific
semsonal home range 1f ranges in copsecutlve years overliapped.

Holding areas were recognized as sites along migration corridors
where deer remained for several days or more during migration (Bertiram and
Rempel 1977). All bolding areas jdentified were designated a number as to
the position in which they occur along the migration corridor, e-g.. HA-T.

Post season deer composition counts were conducted over the entire
winter range by use of a Bell Jet Ranger II1 helicopter during early
January 1986, 1987, and 1988. Spring composition counts were conducted on
foct in March and early April of 1986 and 1987 in more accessible portions

of the winter range.
RESULTS
-" CAFPTURE AXND MARKING

A total of 117 deer (86 females and 31 males) were captured,

marked, and released on all of the 6 subwintering areas of the Casa Diablo

-8—



deer berd (Table 15>. Thirty-eighbt of these were fawns (24 males apd 14

femnles), 72 adult femsnles, and 7 adult males.

TABLE 1. Total Bumber and Copposition of Deer Captured,
Karked, and Released on each of the Casa Diablo
Vvintering Areas. Japuary—-March 1986, January-

February 1987. :

ADULTS FAVKS

LOCATION 4 E X F TOTAL
NC 4 30 11 8 53
BS 2 16 5 1 24
™ 0 & 3 2 11
TL o 9 3 ¢ i2
Cp 0 3 0 0 3
CF 1 8 2 3 14

TOTAL 7 7 24 14 117

YIGRATIOR CORRIDORS AND HOLDI¥G AREAS

puring the two spring and fall periods setudied, 22 of 27
radio-collared deer marked on the Casa Diablo winter range in 1686 and
1687 migrated to the west of theilr recpective wintering areas. Five deer,
all fram the ¥arble Creek wintering area, migrated to the east, up the
west slope of the Vhite Kountains. ‘

Beginning in early April, deer leave their respective wintering
areas and mave in a westerly direction 2l0ng separate migration routes
toward the Glass ¥ountains (Figure 3, Appendix Figure 1ay. These routes
merge at the east end of the Glass Mountains and continue westward along
the south slope. The Glass Mountains extend ino a westerly direction from
Benton, California, apd are bordered by Crowley Lake and the Owens River
to the south and Bwy 120 to the north. They encompass approximately 256
xm? with an elevational range of 2,134-3,216 o

During the spring of 1986, 19 of the 22 radio-collared deer which
summered west of the Casa Diablo winter range migrated along tbe base oif
the south slope of the Glass Mountains. Deer povements were concentrated
between 2,135-2.285 m, along the interface of pinyon-juniper woodland and
Great Basin sagebrush babitat types. Deer typically preferred to remain
in the wmore Open sagebrush—scrub vegetation while migrating, perbaps in

order to avoid predators and to take advantage o©f herbaceous voegetation

occurring there.



Eighteen of the 19 radio-collared deer which migrated along the
south slope of the Glass Mountains in spring of 1986, utilized a large

- sprieg bholding area at the west end of this range near the headwaters of

the Owens River. 1n addition, 16 non-radioed, ear tagged deer were

observed on this holding area during the spring and fall migrations of

1686 and 1987 (Appendix Figure 2). This holding &area, designated (HA-1J,
is located 29 km north of the Casa Diablo winter range- The average
vertical rise in elevation between HA-1 and Casa Diablo deer herd
wintering areas is approximately 300 m. HA-I encompasses 26 km%, varying
ip elevation between 2,134-2,256 m. The majlor nabitat type occurring
there is a mixture of Jeffrey pine and Great Basin sagebrush vegetation.
This area aleo contained one large wet meadaw, known as Alpers meadOw,
where deer aften concentrated 1in significant numbers during the evening
apd early morning hours.

Radip-collared deer spent an of average 11 days on HA-1 in 168¢
(range 1—452, and 4 days (range 1-34) in 1987. padio-cnollared deer which
nigrated to the west of HA-IL spent an average of 22 days longer there in
1986, and 15 days loager in 1687, than deer which migrated to the north.

During the spriepg migratioo of 1g86, 13 of tbe 18 radio-collared
deer which utilized HA-I gsummered to the porth, and 4 to the west. One

radio-~collared doe was killed by & mountain 1ion (Felis concelor?, ©OR 26

April near Alpers meadow. its radio-collar was put on apother adult doe
in the same area On 10 ¥ay. This deer pever migrated further, eventually
summering near Blg Spriogs at the headwaters of the Owens River.

The main migration corridor used by deer summering to the porth of
BA-1I, extends in a northwesterly direction, contouring‘around the southerno
end of the Mono Craters toward the Aeolian Buttes (Figure 3, Appendix
Figure 1la)J. Deer were found to cross a two lane section of Hwy 385 near
the Aeclian Buttes, before continuing west around the nortbern end of
Grant Lake to another spring holding area (BA-11>, located at the foot of
the Parker Creek and valker Creek drainages. HA-I] encomppasses
approxim&tely 5.2 km™ at elevations ranging from 2,195-2,439 m. The major
habitat type occcurring oOR Ha-11 is a mixture Jeffrey pine and Great Basin
sagebrysh which include dense pockets of 1-2 m high curlleaf mountain
mahogany. HA-1I also includes several wet meadows the largest of which
is approximately 1 km#*. Durimng the spring migration of 1686, 12
radio-collared deer, all of which spent some time on HA-I, utilized HA-LI
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from 1-47 days during April, Mey, and June. In additiop, a total of 5
non-radiced, ear tagged deer were observed on HA-1I during the spring
migration of 1986 (Appendix Figure 2). Deer traveling to lower
elevations did not use HA-II to the extent of those traveling to highber
elevations.

One radio-collared doe was found to utilize HA-II during two
dgifferent periods imn the spring of 1686 before moving onto ber summer
range. Ihis particular doe first arrived op HA-II on 12 April and
remained there until 24 April after which time she traveled extensively to
the nortbh and west over an area epcampassing 20 kmn? at elevations between
2,320~-2,750 m. She returned to HA-11 for a second time oOn 2 May and
remained there until 5 May, after which time she traveled to the south and
east over much of the Reverse Peak area before finally settling down on
ber summer range on 10 May. Her povements appear to bave been directly
influenced by weather and its effects on plant pbenology on her summer
range, which was located within a steep canyon where limited sunligbt and
cool daytime ambient temperatures resulted in late development of forage.

in 1986, 6 radio—-collared deer migrated porth of HA-11, 4 of which
summered in Lee Vining Canyon, 1 in Lundy Canyon, and 1 near lower Twin
Lake. The radio-collared doe which summered near Lower Twin Lake was
found to occupy another spring holding area (BA-IIIJ, located at the porth
end of Lower Twin Lake on Honeymoon Flat. She remaiped on Ha-1Il for 5
davs (12-17 June) in 1986, before soving 3 km east £ her summer home
rapge. HA-IIl encompasses 5 km?2 at elevations ranging from 2,120-2,200 m
and, like other holding areas, 1is composed of a mixture of Jeffrey pine
and Great Basin sagebrush vegetation (Appendix Figure 1b>.

As mentioned previously, 4 radio-collared deer migrated to the west
of HA-1 (Figure 3, Appendix Figure 1)J. These deer departed HA-1 between
24 and 28 May in 1986 and traveled in a southwesterly direction, crossing
what was then a two lape section of Hwy 3905 just north of the Crestview
maintenance station. One radio-collared doe migrated up the Glass Creek
drainage on the north side of Vhite-¥ing Mountain before crossing San
Joaquin Ridge to the west side of the Sierra. The other 3 radio-collared
does migrated around the south side of Vvhite-V¥ing Mountain, two of which
crosced San Joaquin Ridge over Deadman Pass (elevation 3,163 m). The
other stopped approximately 1 mile east of the ridge where it summered on

the south slope cif Vhite-Ving Mcountain.



Although the winter range of radio-collared female . 220, marked on
BL—-1, was never located, a portion of ber migration route was delineated.
Jer migration route heads in an easterly direction from her summer range,
iocated near HA-I, first contouring along the scuth slope of the Glass
Nouptains. 1t then proceeds through the Chidago Flat area and across the
Volcaric Taeblelands, after which it crosses Hwy 6, just south of the town
of Chalfant and continues into the Piute Creek area of the Vhite
¥ountains. The remainder of the migration route, like her winter range,
was never delineated.

Sixteen of 22 radio—collared deer which summered to the west of the
Casa Diablo winter range were monitored for both the 1986 and 1987 spring
periods, and all but 2 used the same migration routes. These 2 deer, both
from the Truman Meadows wintering area, migrated along the south slope of
the Glass Mountains in 1686 in order to reach their summer range
destinations. However, in 1687, both of these deer migrated along the
porth side of the Glass Mountains (Figure 3, Appendix Figure la). Doe
_450 totally bypassed HA-1 which she used in 1986, and migrated directly
to her summer range. Doe .315 migrated along the porth side of the Glass

¥ouptains to as far as Sagehen Meadow, before turning south to BA-1.
SPE1EG KIGRATIOCH

A total of 11 radio telemetry flights were made during the spring
periods of 1986 and 1987 to locate deer during migration. All mopitored
deer from the Casa Diablo deer herd were migratory with distinct winter
and sumper ranges. Despite extreme differences in tbhe ampunt of snowfall
recorded during the winters of 1985-86 and 1986-87, little variation
occurred in the overall timing of migration (Figure 4), The winter of
19085-86 was one of the wettest on record in the eastern Sierra, with 745.2
cm of snowfall racorded at 2,378 m at Mammoth Lakes, Mono County (USFS,
Unpubl.). In contrast, during the winter of 1986-87, 255.8 cm of snowfall
was recorded at the same location.

Deer migrated approximately two weeks later in 1986 than in 1987.
However, the overall timing pf migration to the summer range between the
two years wWas guite similar. In 1986, deer began 1ea§ing t+he winter range
on 3 April, with 50% of all radioc-collared deer baving migrated by 20
April (Figure 4). By 15 May, all radio-collared deer bad left the winter
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In spring of 1987, 2 radio-colllared does migrated on 20 and 26
Narch. However, due to late development of spring green—up On the winter
range, no other radio—collared deer were found to migrate until 6 April.
By 22 April, 50% of all radio-collared deer had migrated and by 10 Kay,
21l hmsd left the winter range. Kigration from the winter range in spring
of 1987 was more gradual than in 1886, with po peak periocds of departure
(Figure 45.

Deer that summered at higher elevations did not leave the winter
range at a later date than those summering at lower elevatlions. However,
deer which summered at higher elevations, or those having to cross the
Sierra crest to gain access to west side summer ranges, did remain longer
on spring holding areas. Changes in elevation between winter and summer
ranges varied from 2,134-3,354 m. Distances traveled between winter and
summer ranges varied from approximately 3.5 to 116-km.

Arrival dates of radio-collared deer on the summer range varied
dramatically among some individuals during the two years studied and had
no discernible pattern. Five deer arrived from 10-13 days later on their
sumper ranges in 1687 than in 1986. In contrast, five others arrived from

10-20 days earlier on thelr summer ranges ip 1987 than in 1986.
RALL HIGRATIOE

Radio-collared deer were nmnitoréd for two consecutive fall
ceasons. Little variation exists in the timing of migration to the winter
range between 1986 and 1987. However, migration to the winter range
appeared to be less strongly correlated with weather in 1986 than in
1687. This mostly is due to the occurrence of only one minor storm in the
fall of 1986, on 24 September. During the 1086 fall migration, 83% of
radio~collared deer migrated between 3 October and 8 November (Figure D).
Two radio-collared does remained on their summer ranges until 3 January
1087, when the first significant winter stors occurred.

Ir 1687, the first radio—collared deer migrated from the summer
rapge &@p 6 October. Eighty-two percent of radio-collared deer migrated in
response to storms which occurred oo 11-12, 22-23, and 27-28 October and
2-3 Eovember. :

Radiu—coll%red does summering at bhigher elevations or west of the

.—15_



[Em—

e g oty

| Figure 5.

— w2 1T 1. ;/;'
R - }': - - . ! K

I

= .

L L.

- :

42 !

[ ; .

[~ ‘. !

py VU

= .

- .

= !

=T, ]

= L

—

=

-

o : oo ; i ': % : . R
< ce 2 1 >
22 27 & 7 12 17 7 1 \
SEPT. OCT. ' NOV, JA&N,

DATC

Cumulative percent of radic-collared deer migrating from Summer
range by date.

-16-



i

Sierra crest did not appear to migrate earlier than those summering at
lower elevations. Ir both years, all deer known to migrate along the

south slope of the Glass Mountains spent between 1 and 41 days on HA-I,
remsining there until as late as mid-Bovember before migrating further
east. Here, a socuth-facing slocpe provided snow free areas of abundant
browse. Once the deer left HA-I, movement generally was gradual, with

deer taking as long as 15 days to reach wintering areas.
VIETER RANGE

Home range sizes for radio-collared deer on the winter range
averaged 85 ha (rangs = 31-154 hal. During the dry winter of 1986-87, 19
of 22 radio-collared deer occupied higher elevation transition rapge west
of their respective wintering areas. All utilized large stands of pinyoo
pine between 2,135-%,470 m, where they fed extensively on a large crop of
pinyor nuts. Light to moderate snow conditions made pinyan puts readily
available‘throughout the entire winter. Home range sizes On transition
range averaged 285 ks (range = 172-384 ha). Deer remained on transition
range until approximately mid-Xarch, after which time 16 radio-collared
deer moved east an average of 11 km to lower portions of the winter range
presumably in search of herbaceous spring forage.

During the winter of 1986-87, three radioced does, all of which were
captured on Casa Disblo Kountain in January 1986, never returned to this
wintering area (Figure 2). Two of these dpes spent the entire winter
approximately 8 km northwest of Casa Diablo Mountain on transition range
pear the south end of Banner Ridge. These two does were the first
radic~collared deer to migrate in spring 1987, on 20 and 26 March,
departing directly from Banner Ridge. The other doe, which migrated along
the north side of the Glass Mountains during the 1986 fall migration,
traveled only as far as the Sagehen Meadow area where she spent the entire
winter. In the spring of 1987, this doe migrated to her summer range
directly from the Sagehen Meadow area on 7 April.

In fall of 1987, deer were monitored until 15 December. At this
time, Only 2 of 11 radio-collared deer had returned to the wintering areas
where they were captured. The other 9 occupied trapsition rapge west of

wintering areas, as they did during the winter of 1986-87.
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SUHKER RAEGE

Deer from the Casa Diablo herd occupied approximately 2,000 km2 of
summer range throughout west central Mono County, primarily along the east
slape of the Sierra Eevada (Figure 2)., Fifteen of 22 radio-collared deer
which migrated to the west of the Casa Diablo winter range summered oD the
eacst slope of the Sierra Fevada. frpom the Deadman Creek drainage porth to
jower Twin Lake (Figure 6, Appendix Figure 3>. Twelve of these 15 deer
summered within & 22 km? area, from Grant Lake morth to Lee Vining
Canyon. A total of 22 pon-radiced, ear tagged deer were observed along
the east slope of the Sierra Nevada during the summers of 1986 and 1587 (1
June—1 October) (Appendix Figure 2J. Radio—collared deer which summered
on the east slope of the Sierra occupied home ranges located at an average
elevation of 2,547 m (range = 2,135-2,060 m. .

Four radio—-collared deer summered east of Bwy 395 from the Mono
Craters south to O'Harrel Canyon in the Glass Mountains at an average
elevation of 2,515 m {(range = 2,165-3, 050 m). In addition, 10
nop-radioced, ear tagged deer were observed east of Hwy 395 between 1 June
and 1 October 1986 and 1 Jume and 1 October 1987 (Appendix Figure 27.
Three radio-collared deer susmmered to the west of the Sierra crest, one in
#adera County at Beasore Headow near Chilkoot Lake, one in Yosemite
Bational Park near Tuclumne Meadows, and one in the upper San Joaguin
drainage pear Shadow Lake (Appendix Figure 4). Four radio—collared deer,
all from Marble Creek, csummered on the west slope of the Vhite Mountains
directly abaove the winter range. |

Marked deer from the same wintering area occupied portions of summer
range in "family groups”. This was most evident in deer from Chidago Flat
in which 12 of 14 marked animals were found on the same summering area in
Lee Vining Canyon. Conversely, marked deer from the same wintering area
were also found to disperse to opposite ends of the summer range (Figure
6. For exanple, one doe from the Blind Spring Hills summered at the
soutbern end of the herd range near the Deadman Creek drainage while
another summered at the nortbern end of the range near lower Twin Lake.
Gruell é&nd Papez'(1963), also found this to be true of deer in
northeastern Nevada, where all deer wintering together did not summer
together. '

Narked deer |[from several different wintering areas were found to
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Seven deer had home ranges including mixtures of both meadow and
aspen riparian habitat types. Home ranges of these deer typically
copsisted of a partion of a large aspen Erove and nearby associated
seadows. All seven deer expanded tbeir home ranges to include nearby
Great Basin sagebrush and montane chaparral areas once meadow apd aspen
understory vegetation began to senesce, in late August of 1986 and in
1ate June of 1887.

Three deer which summered east of Hwy 395 and south and east of
¥ono Lake had bhome ranges approximately 2 times larger than those that
summered on the east slape of the Sierra Fevada. These does had summer
bome ranges averaging 384 ha in size which consisted primarily of
Jeffrey pine and Great Basin sagebrush pabitat types. Limited water
distribution throughout the Jeffrey pine habitat type may have caused
these does to range over a larger area. One doe, which summered east
of Xono Mills (Figure 6), was observed drinking from a sheep watering
trough 1.9 km west of the center of her home range. Apother doe
consistently was observed on her summer bome range located
spproximately > ¥m from the nearest water source. These does utilized
large, open stands of Jeffrey pine consisting of an average of 243
trees per ha. Understory vegetation copsisted primarily of 1-1.5 m
high big sagebrush and bitterbrush.

MORTALITIES

Five of the original 23 radio-collared deer (22%) marked during
Japuary—-Narck 1986 on the Casa Diablo winter range were killed by
mountain lions (Figure 8, Appendix Figure 6). The first, from Truman
Meadows, was killed on HA-1 on 26 April 1986. Her carcass was found
buried under about 5 cm of dirt and litter in a large opening of Great
Basin sagebrush. Two does were killed by mountain lions ob 29 January
1987 on pinyon—juniper transitiop range in the Banper Ridge area. Bothb
carcasses, which were found approximately 8 km apart, were mostly
consumed and buried at the base of pinyon trees. {lne doe was killed by
a mountain lion on 20 March 1987 on the Blind Spring Billis wintering
area. Her carcass, which was puried in a sandy draw, was found to be

almost entirely eaten. A fifth doe was killed by a mountain lion while
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on bher summer range sometime during October 1887. Her carcass was
found buried in willows on Parker Creek. Two additional does died while

on their summer ranges; the cause of death was undetermined.
DEER HERD COKPOSITIOE COUETS

Post season composition counts bave been conducted over the last
eight years on the Casa Diablc winter range. Fawn:doe ratios have
averaged 49:100 and buck:doe ratios 9:100 (Table 2). During this study,
post season composition counts were conducted on 7 Janouary 1986, <]
January 1987, and 8 January 1988. in 1688, fawn:doe ratios were the
lowest ever recorded (36:100J.

Spring composition counts were conducted on the Casa Diablo winter
range from the ground in April of 1886 and 1987. In 1986,‘fawn:doe
ratios were 21:100 and 38:100 in 1887.

Deer herd size has been estimated at approximately 1,500 animals
over the last several years using & ratio estimation method (Apderson et

al. 1074), a technique utilizing annual buck harvest figures and herd

composition data.

TABLE 2. Results of Casa Diablo Deer Herd Spring and Fall
Composition Counts per 100 boes, 1880-1%88

) Fall Spring
YE Fall Sample Spring Sample
Buckse Fawnes Fawns
1980-81 13 58 - 47 -
isgi-82 10 54 353 50 -
168283 T 41 403 28 —
1683-84 8 37 526 46 -—
1684-85 7 43 366 42 i1
1985-86 15 61 444 21 153
168687 G 60 293 - 39 602
je87-88 6 36 940 - -
DISCUSSION

KIGRATION CORRIDORS

The Glass Mountains, which extend ip a westerly direction from the

center of the Casa Diablo winter range, provide a source of oricntation
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for deer as they migrate to and from wintering areas. Twn major
migration carridors, one along the porth slope and one along the south
slope of the the Glass Mountains were identified. Twenty-one of 27
radio-collared deer, representing all six subwintering areas, utilized
the corridor on the south slope of the Glass Mountains during the spring
and fall migrations of 1086 and 1687. It is believed that this corridor
js used to such an extent because of its southerly aspect. South
aspects typically are the first places to become snowfree in late winter
(Garrott et al. 1987). Thus, SnOW does not appear to form an impediment
to migration or to retard spring growth as it nften does on the north
slope of the Glass Kpountains. In addition, this corridor was the
shortest and the easiest way for most radio—collared deer to travel to
and from wintering areas.

Two radioc-collared does, both from the Truman Meadows wintering
area, utilized different migration corridors during consecutive spriog
periods. In 1986, both does migrated along the south slope of the Glass
¥ountains, but in 1987 both used the north slope. Although the south
slope is not the shortest route between winter and summer ranges for
deer from Truman Neadows, it is the easiest route pffering the most
suitable conditions in years of above average snaowfall (eg., 19867 . In
early April of 1886, due to snow free conditions, plant phenclogy was
found to be much in advance and forage avalilability much greater along
the south slope of the Glass ¥ountains than the north slope. Thus, in
1686 both does took advantage of these conditions by migréting along the
south slope. In the dry year of 1087, snow cover on the north slope of
the Glass Mountains was much lighter than normal in April, resultinpg in
an earlier thaw and greater forage availability than in 1986. Hence,
both does migrated along the north slope where they were able to take
advantage of abundant forage while at the same time migrating a shorter
distance to their summer ranges.

The fact that both radio-collared does bave learned to utilize two
migration corridors may be a form of opportunism (Geist 1982>. In both
cases, these apimals were able to take advantage of abundant food
sources brought about by ecological and climatic factors.

By traveling along the north slope of the Glass Mountains during
the spring of 1987, these does were able to minimize expenditures of -

energy and nutrients on maintenance by migrating a shorter distance
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whiie at the same time maximizing resources for reproduction (Geist
16820 .

Badin-collared deer utilized two major migration corridors after
departing HEA-I. One of these extends to the west around the south slope
of Vhite Ving ¥ountain and over San Joaquin Ridge (Figure 3. Deer 1
crossed San Joaquin Ridge using several pacses with the majority of
movenent confiped to Deadman Pass. These passes, located at elevations

between 2.960—3,195 m, can be considered as the link between eacst and

west side Sierra seasonal ranges. Assuming that the radioced sample of
deer is representative of the entire population, about 200 deer from the
Casa Diabloc hérd cross San Joaquin Ridge to gain accessS to west side
summer ranges. Several hundred deer from another eastern Slerra herd
(the Sherwin Grade herd) which wipnter ip Round Valley about 14 km north
of Bishop, are also kpown to cross San Joaguin Ridge to gaip access to
their west side summer rapges (Kucera, Unpubl.?.

¥igration between winter and summer ranges of individual
radio—collared deer were quite variable. Deer summering west of the
Sierra crest were found to migrate as far as 120 km between winter and
suEmer Tanges. Thase deer summering in the White Mountains had up slope

migrations between winter and summer ranges of 1-3 km.
HOLDING AREAS

Deer from the Casa Diablo herd utilized three major bolding areas
during the spring and fall migrations of 1986 and 1987. Elevational.
‘tnpographical. and vegetative features of these holding areas are gquite
similar. All three holding areas are iocated at appraximately the same
elevation, between 2,134—2.439 m, and all generally are situated at the
base of south and east facing slopes. Vegetative composition on all
these holding areas consists of a mixture cf Jeffrey pine and Great
Basin sagebrush babitat types.

Deer generally occupied bolding areas for a longer period during
the epring than in the fall. Fourteen deer utilized poth HA-1 and HA-11
in the-spring of 1686, and one monitored doe was found to occupy all
three holding areas.

¥uch of the lapd in which holding areas are located is
administered by the United States Forest Service. Therefore, these
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laude are managed for a variety of different uses tncluding recreation,
grazing, and logging. About 15% (4 xm2) of land in HA-I is in private
ownership, most of which includes meadow areas along the Owens River
that sre used primarily for cattle grazing. & spall portion of land at
the northern corner of gA-I11 1s also in private ownership where a small
subdivision exists. '

Vinter logging of Jeffrey pine bas been conducted over the last
several years throughout the south and west portion of HA-1. Logging
practices typically bave {ncluded pre-and pnst-commercial thinning of
trees < 20 cm DBH with an average spacing of 5 m between trees. Thus,
many dense pockets of Jeffrey pine which provide the best hiding and
escape cover for deer have been eliminated throughout this bholding
ares. Several studies have jdentified the importance of dense hiding
and escape cover for deer, especially during hunting season (Dasmann and
Taber 1956, Sweeney et al. 1071y. On fall bolding areas of the North
Kings berd, dense cover is a necessary and major component during
bhunting season (Bertram and Rempel 19777.

Conversely, thinning of dense stands of Jeffrey pine most likely
has increased forage production within thinned areas. According to
Ffolliott and Clary (1972), this is ap acceptable generalization for
post forest types. Other research hac also jndicated that use by deer
commonly increases after logging (¥allmo et al. 19765.

Eo formal evaluation bas been copducted concerning the effects of
timber management practices on deer use within east side Sierra Jeffrey
pire bhabitats. Therefore, it is difficult to postulate whether these
practices have actually been of benefit to deer. According to Dasmann
(1981), there can be too such cover as well as too little. HA-1 already
contains one large meadow area and vast open areas of Great Basin
cagebrush babitat both of which typically provide an abundance of
forage. Thus, since forage availability does pot appear to be a
1imiting factor, perhaps it mey be of greater benefit to deer if areas
of dense Jeffrey pine are majintained.

Throughout most of the Jeffrey pine forest, roads, created
primarily for timber harvest bhave reduced much of the effectiveness of
hiding and escape cover by providing easy Aaccess to the public. Logging
roads have been a major factor contributing to buman disturbance On

holding areas of |the Borth Kings deer perd (Bertram 1984). GSince
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logging of harvestable timber is conducted only during the winter

wonths, it does not directly cmnflict with deer use of Jeffrey pine
bitats. However, public fuel wood gathering of logging slash and

thinned trees are activities which normally coincide with the timing of

£f211 and spring migrations.
SPRIEG NIGRATIOE

During the two spriog periods studied, 1ittle overall variation
was found in the overall timing of migration to the summer range (Figure
4). This is despite great extremes in total amoupts of snowfall
received during the winters of 1685-86 and 1086-87. Garrott et al.
(1987) found that the timing of spring migration for deer in Colorado
varied anpually by &as much as 1 month and was related to severity of
winter, with deer migrating later after more severe winters. Bertram
and Rempel (1977) found migration from the winter rapge in deer from the
Borth EKings herd to be approximately two weeks earlier following dry
winters tbhan winters of normal to abave pormal precipitation.

1n this study, 1 hypothesize that the comnsistency in the timing of
migration between the two spring periods studied was related to the
.xtreme difference in the severity of winters. Following the wet winter
of 1685-86, a bheavier than normal snowpack retarded spring growth along
the soutb slope of the Glass Mountains, thus delaying spring migration
until early April. pfter the very dry winter of 1586-87, spring
green—up on the winter range did not occur until mid-March due to a lack
of mid and late winter precipitation. Thic was reflected in the
sovenments of 16 deer which moved during March from high elevation
transition range to low lying wintering areas where the availability of
spring forage was greatest. Deer remained on the winter range until |
early April when spring green—up at higher elevations along the

nigration corridor began to occur.

FALL NIGRATIOE

According to telemetry data, migration to the winter range in fall
1087 was in response to snow storms and the consequent accumulation of

spow on the summer range. Spow was also found to be a cause Of



migration to the winter range in other studies (Dixon 1932, Leopold et al.

1051, Gilbert et al. 1970, EKoen 1673, Bertram 19847, Loveless (1964

stated that SDOW deptbh appeared to be the major reasob for deer movipg to
swer elevations earlier in some years than others.

Because of near drought conditions in 1687, forage oD the suEmer
range became of poor quality by mid-July. Ac a result, deer did not
appear to show a strong affinity to summerurnnge areas once fall snow
ctorms began to pccur. Instead, deer migrated to mid-elevational
transition range along migration corridors where SROW accumulation was
less and forage quality greater.

ip fall of 1986, migration to the winter range was found mot to be
correlated with ipclement weatber simply because cnly one ®Einor fall storm
occurred on 24 September. Accordingly, migration was found to be very
gradual occurring over approximately a three month period (24 September
jo86-3 January 1987. Ultimately, migration to the winter range 1in 1986
for deer from the Casa Diablo herd probably was caused by declinipg
forage conditicns on the summer range. For deer in Colorado, fall
movements were also attributed to declining forage quality oBn the summer
range as well as the availability of higbher quality forage on the winter
range (Garrott et al. 1687). Because 1086 was & very wet year, forage
guaslity om the summer Fange remaiped high for a longer period then it
would during pormal years. Thus, deer showed & greater-affinity for
cummer range areas, aS illustrated by the gradual dispersal of

radic-collared deer from the summer range-
VINKTER RANGE

During the winter of 1986-87, 20 of 23 redio-collared deer returned.
to the same jocations where they were marked on the winter range.
However, three radio-collared does never returned to the Casa Diablo
Mountain wintering area where they were marked in January of-1986. Two of
these does occupled pinyon—juniper transition range between B-12 km
porthwest of the Casa Diablo Mountain throughout the entire winter. A
third wintered near Sagehen Peak, located on the porth side of the Glass
Mountains approxim&tely 33 kr northwest of Casa Diablo Mountainp.

To my knowledge, Very 1ittle data has been published which documents
a lack of fidelity in migratory deer to specific wintering or summer ing
areas. Robinette (1966) cited two instances of belled deer which were
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féﬁzd to occupy different summer hope ranges duripg consecutive years.
The observed behavior of these three Casa Diablo deer may best be
explained by elevational, topographical, and vegetational similarities
petween the Casa Diablc Kountain wintering area and pinyon—-juniper
transition range. Vhy should deer expend extra energy by sigrating a
further distance to an area that offers similar or perhaps less forage
gquslity and availability? Thic may be interpreted as another form of
cpportunism as throughout the winter of 1986-87 deer on tramnsition range
were found to feed extensively on an abundant crop of pinyor pine nuts
which were made readily available because of below pormal SDOW
accumulations. Thus, deer were able to minimize energy expenditures on
maintenance by remaining on transition range where resgurces were of
higher density and quality (Geist 1981). As a result deer were able to
maintain a high level of nutritiom throughout the winter wonths. This
in turn culminated in better animal condition, and thus higher pregnably
apd fetal rates among adult does collected on transition ranges (Taylor,
Uopubl.).

Throughout much of the Casa Diablo winter range, water appears o
be a major factor limiting deer distribution during winter months when
succulent forage or snow is unavailable. Vhen available, succulent
forage and ShROW Can provide enough water to meet metabolic peeds, but
freec water is reguired during other times (Wallmo 1981, Dasmapn 18810,
Portions of the Tasa Diablo winter range having limited water
availability, such as Chidago Flat and Black Rock, where found to have
large oreas of seemingly suitable babitat which where virtually devoid
of deer.

vater and forage appear toc be the primary factors governing the
cize pof winter home ranges. Deer occupying pinyon-juniper transition
range bad home ranges 2 times larger than deer which utilized other
habitat types on low lying wintering areas. | On transition range free
water was readily available from numerous streams and seeps and,
therefore, provided increased opportunity for selective foraging. Tbus,
deer were amble to forage througbout larger areas in search of pioyon
pute anld otbher more desirable plant species. On the Forth Kings winter
range deer OCCUPYing Foothill~¥Woodland types were found to bave &2
slightly larger home range than deer in more diverse habitat types.
However, this diqference was attributed to cover distribution and its
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relation to forage and water (Bertram 1984). Throughout most of the lower
winter range, such as Marble Creek, water distribution is more limited
during certalirn periods and appears to directly influence the size of winter
home ranges. This is especlally true during October and November when the
majority of deer use appears to be concentrated within 1.2 km of water.

The 1987, posti—season composition counts conducted on the winter
ranpge ip Japuary., 1088 revealed the lowest fawn:doe retios ever recorded
for the Casa Diablo herd (36:100>. This likely is related to the indirect
effects of precipitation on forage quality and quantity on the summer range
(Conpolly 1981). Because 1987 was ope of the driest years on record in the
eastern Sierra, the quality and availability of preferred forages on the
summer range probably declipned much earlier than in years of paormal
precipitation. As a result, fawns were in relatively poor condition when
they arrived on the winter range. This was determined subjectively by
examining femur bone marrow of 11 road killed fawns (Cheatum 1949). Deer
typically accumulate body fat during summer and fall after productive
functicns geperally have been satisfied. If deer canpot obtain high levels
of gquality foods on summer and intermediate ranges during early fall,
producticn of body fat will be diminished. Tberefore, deer with limited
fat reserves, such as fawns and adult deer from poor quality summer range,
will succumb more readily while on the winter range oOBDCe sufficient energy
no longer is present for paintsining bodily functiops ¢Short 16815.

A total of 5 radio-collared deer, 22% of the original radioced sample,
were killed by mountain lions between 22 April 1986 and 26 March 1687.

Lion predation may under certain conditions act to 1imit prey populations
(Hornocker 1976>. Because no objective data exists concerning lion—deer
relationships on raoge occupied by the Casa Diablo herd, one can only

speculate as to the effects of lion predation on this population.
SUNMER RANGE

Provided the telemetered sample of deer is representative of the
entire population and that herd size estimations are fairly accurate, 75%
of the Casa Diabln berd summers oo the east slope of the Sierra Nevada.
Thus, about 1,100 animals occupy summer range east of the Sierra crest
throughout south and west~central Mono County, between Nammoth Lakes and
Bridgeport.
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Telemetry data alsc indicate that nearly 70% of the Casa Diabla deer

herd, some 1,000 apimals, summer north of the original administrative

sundaries established for the herd by DFG. Therefore, eince most all
bucks are harvested on the summer range, it 15 1ikely.that buck kill
totals compiled each year for the Casa Diablo berd do not represent the
actual number of bucks harvested from the herd. This ie supported by the
fact that four ear tagged bucks were killed by hunters within the
admsinistrative boundaries of the Mono Lake herd. Had these deer pot been
marked, they would have been included as part of the total kill for the
¥ono Lake berd. Since the Casa Diablo and Kono Lake herds are thought to
share summer Fange together, it virtually is impossible to determine the
true buck barvest for each herd. Consequently, herd size estimations
based in part om buck harvest figures become questionable.

Recent changes in buck harvest management strategies in Mona County
by DFG has resulted in the split of hunting zone XI-9 into zones I-9a and
X-9b., Prior to this split, three and possibly four berds in Mono County
occupied summer range within the boundaries designated for zone I-¢. From
telemetry data, it was pnssible to delineate distinct summer range
boundaries for the Casa Diablo berd wkich were recognizable from those of
the Sherwin bherd to the south and the East Valker berd to the north.
These delipeations were used for the purpose of demarcating new zobe
boundaries which mow allow DFG to manage the Casa Diable and EHono Lake
herds as one in zone X-%a.

Radio—éallared deer exhibited strong fidelity to individual summer
ranges. All occupied the same summer home range in 1987 as in 1686,
Others, (Ashcraft 1961, Gruell and Papez 1963, Bobinette 1963, Schneegas
and Frapklin 1972, Bertram 1684, Loft et al. 1984, Garrott et al. 1987,
have also reported that deer consistently use the same specific summer
range, winter range, and migration routes.

One radioc-collared doe was found to shift home ranges after her
criginal one was subjected to beavy use by domestic sheep. The summer
home range of this particular doe originally was centered on a small
riparian strip pear the lower porth end of Parker Bench. She arrived on
this summer range on 1 Nay 1987 and was observed several times there until
sheep entered the area On 2 July. &he jmmediately abandoned this home
range and moved approximately one mile west to an adjacent riparian strip

where she remained for the rest of the summer. Similar shifts of bome’
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range resulting from destruction of food and cover have also been
documented by Robinette (19662,

One other monitored doe which summered in Jeffrey pine habitat was
found to shift ber home range during early August for two conpsecutive
years. She moved from her original summer home range, which was located in
Jeffrey pine forest, to an area devoid of trees that consisted mainly of
1-1.5 » high bitterbrush and sagebrush. This dispersal was apparently done
in order to establish a new home range with closer proximity to water and
perhaps more adequate fawn hiding cover (Robinette (1966).

Deer occupying summer range in Jeffrey pine habitat had home ranges
slightly larger than deer in other babitats. Again, this may be related to
water and its proximity to forage and caover. Purice soils associated with
Jeffrey pine forest on the east side of the Sierra generally hold very
1ittle water. This is especially true of areas immediately south and east
of Mopo Lake, where two monitored does summered. These deer were observed
tp travel several km on a daily basis between feeding and resting, and
watering locations.

Vater is very likely a factor limiting deer distribution and numbers
throughout much of the Jeffrey pine babitat type, especially after spring
growth has desiccated. It also may influence fawp survivability since
fswns, which have a greater relative metabolic rate, probably are more
censitive to water deprivation and consequently succumb Bore gulickly to
this form of stress than do adult deer (Short 18981).

Undoubtedly, the major reason for deer from the Casa Diablo herd
showing such affinity for the east slope of the Sierra Fevada is that it
offers the best suitable habitat and conditions for fawning.

Aspen-riparian babitat was the type most often utilized by radio-collared
does summering on the east slope of the Sierra. This type is preferred
because dense understory vegetation provides important thermal and hidiaog
cover, especially for fawns (Reynoclds 1966, Loft et al. 1987>). It also is
preferred because of its close proximity to water and the succulent forage
which it provides (Eauffman and Krueger 1964, Loft et al. 1986).

It is estimated that riparian habitats encompass approximately 14,974
ba or 2% aof all lands on the Inyo National Forest. Seventy percent of
these riparian bhabitats (10,522 ha) are comprised of wet meadows aboave
2,440 m (USDA 1987). The fact that 93% of all radio-collared deer
sumpering on the least slope of the Sierra utilized this habitat type, obpe
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which comprises a relatively emall portion of the total summer range, may
indicate that this type is actively selected for by deer.

Livestock grazling occurs OOD an annual basis througbout most state and
federal lands on the east side of the Sierra. Sheep grazing is
particularly prevalent throughout most east side summer range habitats
occupied by the Casa Piablo deer herd. This is especially true of lands
owned by the Los Angeles Department of Water and Power, which mostly are
comprised of meadow and aspen~riparian habitats. Direct conflicts in the
timing of sheep and deer use Gccur during both spring and summer periods in
many aspen-riparian areas, especially on HA-II and other lands located on
the east slope of the Sierra. In those aspen-riparian habitats that have
received beavy sheep use on an annual basis, much of the understory
vegetation has been severely reduced from grazing and trampling. This, inm
turn, has affected regeneration and survival of young trees (Loft et al.

19873 .
RECOKKENDATIOES

Sipce seasonal babitats and migration routes utilized by the Casa
Diablc deer herd have now beern delineated, 1t is important to maintain and
enhance, if possible, the quality of these areas in order to achieve berd
management objectives putlined in the Casa Diablo Herd Management Plan
(Thomas 1984). Therefore, to assist wildlife and habitat managers in this
endeavor some general recommendations regarding habitat maintenance and
manipulation of critical use areas are in order.

Holding areas are utilized for up to 6 weeks during both spring and
fall migration and therefore efforts sbould be made to attain adequate bigh
quality forage and cover during these times. Livestock grazing occurs on
on all bolding areas identified and the jocation and use periods of some
allotments suggest the probability of conflict with deer, especially during
epring migration. Thus, the timing and intensity of livestock grazing
should be evaluated and provisions made which minimize competition for
available forage.

“4imber harvest and thinning can have beneficial effects on deer
forage production by opening tbhe canopy apd stimulating herbaceous growth
and browse production. However, thinning of Jeffrey pine forest has -

eliminated valuable hiding and escape cover, which appear to be of
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particular importance during the fall. Therefore, it s essential that
dense stands of Jeffrey pine be paintained especially cn fall boldimng areas
where deer are dependent on this habitat type for cover .

A dense network of loggipg roads throughout most of the Jeffrey pine
forest bhas reduced much of the effectiveness of this hnbitat type as hiding
and escape cover by increasing accessibility and disturbance to deer.

Thus, a program of road closure and rehabilitation is needed to improve
habitat conditions and reduce human disturbance througbmut areas impacted
by past timber bharvests.

Vater is scarce and poorly distributed throughcut much of the Casa
Diablo winter range and portions of the summer range, sspecially in Jeffrey
pine and Great Basin sagebrush habitats to the south and east of Mono Lake.
Ac m result, deer use generally is restricted to favorable habitats near
permanent water sources. In order to increase deer densities on a herd
wide basis, a major management objective af the Casa f:abla berd, it is
essential that permanent water sources be developed ir unwatered areas.
Thie can be achieved by improving existing water sour®«S and establishing
windmills and rainwater collectors, or vguzzlers” (Aprendix Figures 7a, 7b,
and 8). '

Three radio-collared deer occupied summer rangs ob the west side of
the Sierra Hevada. These znimals were provided accesz to their west side
summer ranges by a migration carridor extepding around the south slope of
¥hite-¥ing Mountain and over San Joaquin Ridge. Whits Wing Hountain and
San Joagquin Ridge have been proposed for nordic ski czvelopment in phases
i1V and V of the Mammotb-June Nountain Ski Area Development Flab. It is
essential, if ski development is allowed to occur, thrt development be
intelligently planned when considering the placement of proposed facilities
within this migration corridor. Thus, it will be necessary to design
studies that would gather more site-specific jnformation regarding deer
migration and summer use within areas of proposed sk: development. It also
is imperative that mitigation be designed that will limit human
disturbances associated with such developments during migration periods.

For example, this may entail reduction or complete cessation of ski area
construction and maintenance activities until migration has been
completed. It may alsoc include stringepnt laws that belp to prevent free

roaming dogs, a typical problem associated with such developments, from

harassing migrating deer.



Other areas of the Casa Diablo deer herd range are the subject of
1and use proposals which may impact deer habitat. A major geotbermal power
slant has beeun proposed near the Inyo Craters. One such plant exists and
several others are proposed for the Casa Diablo Hot Springs area. In
addition, there 1is a proposal for a major resort complex on Doe Ridge near
the Mammoth-Jupe Lake Airport. Several hydropower projects exist or are
proposed on drasinages between June Lake and Bridgeport, some in critical
deer babitat. This study bas revealed that deer from the Casa Diablo herd
use these areas as migration apd summer babitats. The effects of these or
other projects will depend on the number developed, and where and how they
are developed. Therefore, in order to insure the welfare of the Casa
Diablo herd it is imperative to evaluate the effects of land use projects
on an individual and a cumulative basis.

Sipce the Casa Diablo and Mono Lake herds essentially have
pverlapping summer Ianges, it may be biologically and administratively
sound to designate these berds as one, e.g., the Mono Lake herd. Future

telemetry research of the Mono Lake herd will further clarify this issue.
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EAST VALKER/MOEDO LAKE DEER STUDY

INTRODUCTIONR

The Rocky Mountain mule deer {(Qdocoileus hemiognus) is the most

adaptive and widespread western ungulate (Poole 1976). However, a declioe
of mule deer in the west has been a major concern of many state
conservation agepncies (Julander and Low 1976>. A general statewide
decline in California’s deer herds has been occurring since the 14850's
(Bertram and Rempel 1677, Dasmann 1%9813. This is particularly evident in
migratory mule deer herds of the Sierra Bevada Mountains (Bertram 1984).
According to Bertram and Rempel (1977) and Longhurst et al. (1976) the
decline is related to a number of different factors which working in
combination have ultimately eliminated deer and reduced productivity and
fawn survival. Some of these factors include: habitat problems resulting
from overgrazing; changes in logging methods and reforestation technigues;
elimination of range by roads; recreational developwments such as
campgrounds; sub-divisions; construction of reservoirs; and predation.

The long term decline in deer numbers prompted the California
Department of Fish and Game (DFG)> in 1675 to formulate a general plan to
restore and maintain healthy deer herds at levels compatible with their
habitat, to increase the guantity and gquality of deer habitat, and to
provide for diversified recreaticnal use of deer (Thomas 1885a>. In 1875,
DFG was mandated by the legislature to develop management plans for each
geographically distinct unit of deer range. As a result, separate and
unique herd management plans were completed in 168% for the East Walker
and Mono Lake deer herds; the two eastern Sierra migratory mule deer herds
which are the subject of this investigation.

The East Valker and Mono Lake herds, which each consist of
approximately 3,000 animals, occupy adjacent winter ranges in Mineral and
Lyon Counties, Nevada and share summer range primarily on the east slope
of the Sierra Nevada Mountains in northwestern Moro County, California.
Since much of the herd range is largely public lands, high demands for
multiple commercial, residential and recreational uses exist. Therefore
several major concerns relating to the management of the East Walker and

Mono Lake deer herds have been identified in management plans. Some of



these concerns include: the high demand for multiple rescurce use of the
range especially for recreation, grazing, and housing; and increasing
demands for-hydrupmwer development (Thomas 1985a, Thomas 168Hb). These
concerns have prompted DFG to begin this investigation of the East Valker
and Mono Lake berds so that all critical habitats used by these herds,
which may be subject to alteration, be delineated. To effectively manage
migratory deer in the Sierra it is crucial that migration routes and all
ceasonal habitats be delineated (Bertram and Rempel 1977).

The major objectives of this investigation, which was initiated in
January 1888, are those outlined in the East Walker and Mono Lake deer
bherd management plans. These objectives are (i) to delineate all critical
habitats used by the East Valker and Mono Lake deer herds; (ii) to analyze
the quality and quantity of all critical habitats defined; (iii) to access
the impacts of land uses, existing and proposed, on critical habitats;

(iv) to identify habitat factors limiting the herd; and {(v) to formulate

recommendations to reduce the impacts aof these factors.
ACKFOWLEDGEMERTS
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STUDY AREA

The East Walker deer herd occupies approximately 600 km?in Mono and
Tunlumne counties, California and Mineral and Lyon Counties Nevada. The
herd winter range, which encompasses approximately 140 km?* is located on
the Toiyabe National Farest (TKE}? in Mineral and Lyon Counties, Nevada
(Figure 1). The most major geographical feature on the winter range is
the East Valker river which flows north from the Bridgeport Valleyf

Vinter range vegetation is Great Basin sagebrush type, consisting mainly

of big sagebrush {(Artemisia tridentata)l, bitterbrush (Purshia tridentata)’,
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and rabbitbrush (Chryspothamnus spp.?. Singleleaf pinyon pine (Binus

monophyllia)—western juniper (Juniperus occidentalis) woodland dominates

vegetation between 1,950-2,450 m. Various grasses and forbs which occur on
the winter range include needlegrass (Stipa spp.?, bluegrass (Poa spp.),

cheatgrass (Bromus tectorum) and forbs including storksbill filaree

(Erodium cicutarium). Terrain is moderately sloping with highly erodible

soils that are shallow to moderately deep (25-100 cm) and generally have a
sandy loam texture (Thomas 18985a).

The Mono Lake deer herd occupies approximately 2000 km?% in Mono and
Tuolumne Counties in California and Mineral County, Nevada. The herd
winter range encompasses some 200 km? on the TEF and is located between 12

and 35 km south af Hawthorn, Nevada in the Vassuk and Excelsior mountain

ranpges (¥Figure 2. Vinter range vegetation is Great Basin sagebrush type,
consisting of big sagebrush, bitterbrush, and rabbitbrush. Pinyon-juniper
woodland dominates vegetation above approximately 2,070 m. Terrain is

moderately sloping with soils consisting of an admixture of sandy loams

which are generally shallow and rocky (Thomas 1985b).

Deer from the East Walker and Mono Lake herds share approximately

2,000 kmZZ of summer range on the THF, primarily along the east slope of the

Sierra Revada. Portions of the Stanislaw National Forest (SRF) in Tuoclumne

County on the west side of the Sierra Revada are also used to a limited

extent by summering deer. HNine major habitat types, varying in elevation

between 2, 130-2,050m have been identified in areas used by radio—caollared

deer {(USDA 1681).

Great Basin Sagebrush.-———This type generally occurs aon the dry slopes and
plains east of the Sierra crest, primarily in the Bodie Hills, the
Hunewill Hills, the Conway Summit area, and the west side of the
Sweetwater mountain range. Big sagebrush is dominate with
bitterbrush often occurring as a codeominate. This type is often

found in association with Jeffrey pine (Pinus jeffreyi) forest and

pinyon-juniper woodland.

Singleleaf Pinyon Pine-VWestern Juniper.----This type occurs mainly on dry
south and east facing slopes of the Sierra Nevada, the Sweeilwater
mountain range, and the Bodie Hills. Where this type ocours
single-leaf pinyon pine is the doninatle conifer species between
approximately 2,070-2,600 m, with curlieaf mountain mahogany

(Cercocarpus ledifolius), big sagebrush, and bitterbrush occurring as
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assnciated understory species.

Jeffrey Pine.-——~This type is open Jeffrey pine fore:. Sadeh occuro in
scattered 'stands between elevations of approximataly 2,200-2,4%0 m.
This hoabitat type iu most prevalent in the Twin lLaokes and Buckeye

Creek drainages, on Sawmill Ridge and Ricky Peak, and the Sonora Pass
area. Associated understory species include big sagebrush,
bitterbrush, gooseberry (Ribes spp.), mountain snowberry

(Symphoricarpos vaccipnioides).

Quaking Aspen Riparian.-——-This dense cover type occurs within a few meters

af mnst stream channels on the east slope of the lierra Nevada, in
the Bodie Hills, and in the Sweetwater mountain range. Quaking aspen

(Populus tremuloides) and willow (Salix spp.> don.nate vegetation,

with wild rose (Rosa woodsii), gooseberry, and snowberry occurring as

understory species. Groves of quaking aspen, whi:h provide critical

fawning and fawn rearing habitat, are indicators of moist conditions

and are located mainly near high elevation meadows.

¥ixed Conifer.-———The codominates of this vegetation type occurring on the
east slope of the Sierra Bevada between 2,400-2,600 m, include
Jeffrey pine, white fir (Abies concoplor), lodgepole pine {(Pinus
contorta), and western white pine (Finug monticolal. At higher
elevations of the Mixed Conifer type, red fir (A}{es magnifica) is an
accaaianai associated species with white fir often occurring in pure
stands at lower elevations.

Lodgepole Pine Forest.-—--This forest type is found above the Mixed Caonifer
type primarily on the east slope of the Sierra ¢! elevations between
approximately 2,600-3,000 m. It is composed of iodgepole pine which
often occurs in large, dense, homogeneous standw. Within the
lodgepole pine forest perennial grasses and forbs (needle—and—-thread
grass (Stipa comata), bluegrass (Poa pratensis), bromegrass (Bromus
tectorum), lupine (Lupinus spp.?, and pussy paws (Calyptridium
caudiciferum)), dominate openings of poorly devoloped, dryer soils.

Montane Chaparral.-————This type occurs on open flais aond rocky ridges from

2,135-3,050 m in the Sweetwater mountain range and lower fopothills af

the Sierra Bevada mountains. Greenleaf manzanita (Arctostaphylos

patula), mountain whitethorno (Ceanothus cordulatus), Chinquapin

(Castanopsis sempervirens), and tobacca brush (Ceanothus velutinus),

occur as codominates. This type is often found in association with



Great Basin sagebrush.

Montane Meadow. ~————This meadaw type 1s found mainly at mid and upper
elevations on the east slope of the Sierra and throughout the Bodie
Hills and is composed primarily of sedges (Carex spp.), and rushes
(Juncus spp.?, and designates year long water availability.
Perennial grasses, farbs, gquaking aspen, and lodgepole pine are
associated with these meadows.

¥hitebark Pine.—-——— This forest type, dominated by whitebark pine (Pinus
albicaulis), occurs oo high windswept ridges at treeline omn the east

slope of the Sierra.

EETHODS

Deer were captured on the East Walker and Mono l.ake herd winter
ranges from 1 March—-4 March 1988 using linear, nylon tangle nets (2 x S0 m
and a Bell Jet Ranger I1II helicopter (Beasom et al. 1980). Deer were hazed
slowly by helicopter into nets placed at strategic locations, usually
preselected by the pilot through aerial reconnaissance. Het sites usually
employed natural escape routes, such as ravines. Anywhere from 1-10 deer
were captured on successive drives until desired numbers were obtained for
each wintering area.

All deer were physically restrained and marked with large, plastic,
consecutively numbered cattle ear tags (7.5 x 11.5 cm; Allflex Tag
Systems, Harbor City, Calif.), color coded to wintering area. Thirty-four
adult females were fitted with radio collars. In addition, five adult
males were instrumented with a radioc transmitters mounted on expandable
cinllars to allow for neck swell during the rut.

Adult radio collars (159.150-159.470 MHz; Telonics, Inc., HKesa,
Arizona), weigh 260-270 g and have an operational life of 24-36 months at
35-75% pulses/minute. All radios are equipped with mortality sensors that
double the pulse rate when the animal is stationary for 3-5 hours.

The locations of all radiced animals are obtained by triangulation
from the ground or from a fixed-wing aircraft. Deer were located 5-6 times
weekly during the spring migration. During the summer months deer are
located 2-3 times weekly. Initial ground locations are made from a vehicle

equipped with a Telonics TR~2 receiver with an attached program/scanner



(TS—1) and a base loaded whip antenna. Triangulation bearings are abtained

using a hand-held, 5 .alement antenna (RA-2A; Telonics, Inc., Mesa,
Arizonad. Visual sightings of radio-collared deer are made whenever
possible.  Radio locations and visual sightings are marked on a U.S5. '

Geological Survey 7.5 minute series topographic map.

Fixed—wing flights were conducted once weekly, weather permitting,
during spring migration and once every 2-3 weeks during the summer, usually
between 0800 and 1100 hours. Flights are conducted in a Cessna 185 at air
speeds of 120-180 km/hour. _

Kigration routes, holding areas, and summer home ranges are
delineated using radio telemetry. Vinter ahd summef home ranges {(Burt
1043), are determined using the ¥odified Minimum Area Method {(Harvey and
Barbour 19065). Each bome range includes a minimum of five relocation
points determined from visual observations.

Holding areas are recognized as sites along migration corridors where
deer remain for several days or more during migration. (Bertram and Remple
1977y. A1l holding areas jidentified thus far were designated a number as
to the position in which they occur along the migration corridor, e.g.,
HA-1I.

Post season deer composition counts were conducted on both winter
ranges with a Bell Jet Ranger I11 helicopter during January of 1988.

Spring composition counts were conducted on foot and by vehicle in April
and early March of 1988 on the East VWalker winter range. In late April of

1688, composition counis were conducted with a helicopter on the Mono Lake

winter range.



RESULTS

1. Capture and marking

Batween 1 Marcﬁ and 3 March 1988, a total of 67 deer were captured,
marked, and released on 4 different areas on the Fono Lake herd wiﬁter
range. On 1 March, a total of 14 deer (12 females and 2 males? were
captured in the VWassuk Mountain range at twa different net sites located at
the mouths of Johnston and Cottonwood Canyons. Ten of these (1 male and 8
females) were fitted with radio-collars while 4 wore marked with ear tags
only.

On 2 March, 31 deer (26 females and 5 males., were captured at
Rattlesnake VWells in the Excelsior Mountain range. Six of these were fawns
(3 males and 3 females) and 6 were yearlings (4 f(emales and 2 males); 20
were adult females and 3 were adult males. Of thoe 31 deer captured in the
Excelsior Mountaipns, 10 adult does and 1 yearling male were radio-collared;
the remaining 19 were fitted with eaf tags only.

Op 3 March, 10 deer (17 females and 2 males) were captured in anather
portion of the Wassuk range near the mouth of Powell Canyon, located
approximately 5 km south of Johnston Canyon. Of these 19 deer, 5 were
fawns (2 male and 3 female) and 13 were adult fenales; only 1 yearling, a
female, was captured. Twe o0f the adult females were radio—collaered while
the remaining 17 were marked with ear tags only. Also on 3 March, 3 deer
(2 females and 1 male) were captured with a helicopter net gun in Huntoon
Valley, a remote portion of the Excelsior Mountains. All three were fitted
with radio-collars before being released.

A total of 39 deer (32 females and 7 males, were captured, mafked and
released on the last Walker winter range on 4 and 5 March 1988. Four of
these were fawns (2 males and 2 females) and 7 wore yearlings (1 male and ©
females); 26 were adult females and § were adult males. Of these 39 deer,
12 adult females and 2 adult males were instrumcnted with radio-telemetry

collars; the remaining 27 were fitted with ear tags only.

2. Spring migration

-

a) Timing of deer mavementis

A total of 16 radio~telemetry flights were made during the spring of



1688 to locate deer during migration. All telemetered deer from the Hast
Valker and Mono Lake herds are migratory with distioct winter and summer
ranges. The timing of deer movements from the East Walker and Mono Lake
winter ranges in the spring of 1988 is shown in Figure 3.

Radioed-collared deer from the Excelsior Mountains began leaving the
Mono Lake winter range approximately 10 days earlier than deer from the
Vassuk Mountain wintering area, and 20 days earlier than deer from the Bast
Valker winter range. According to radio-telemetry data, migration from the
Excelsior Mountain wintering areas at Rattlesnake Wells and Huntoon Valley
was completed by approximately 11 April. HMigration from the East Valker
winter range, which lasted about 42 days, did not begin until approximately

9 April. The timing of dee ents gn the Eagt Valke i -range is

rather gradual when compared to that of deer from the Excelsior and Vassuk

e e T R,

T~

Mountain wintering areas, which lasted approximately 22 and 30 days

TR
et e A

réggéctively. Radioed-collared deer from the Eggszalker herd remained on
the winter range appruximateLy/fﬁgw;eéﬁa)longer t+han did deer from the Morpo
LEL “:fi;, St

%EEE/Eﬁnd.

b) East Walker deer herd migration routes

During the spring of 1988, all radio-collared deer marked on the East
Valker winter range migrated to summer range located in norihern Kono
County, California. Fleven af these deer moved south intoc Mono County
along a migration corridor which contours along the east slope of the
Sweetwater Mountains between the winter range and Hwy 385 (Figure 4). This
corridor, which parallels the East Walker River drainage, extends primarily
through pinyon-juniper woodland at elevations ranging between 2050-2500 m.
Six deer continued south across Hwy 395 and migrated to a large area of
summer range located primarily to the west of Bridgeport, Califarnia,
between the Twin Lakes drainage and Hwy 108.

Five deer, instead of crossing Hwy 395, migrated north to summer
range in the Sweetwater Mountains, located to the north and east of Hwy 385
and the Vest Valker River drainage. Two deer from the East Valker berd
migrated along the north slope of the Bodie Hills, on the east side aof the
East Walker River drainage, to summer range located in the Bodie Hills
(Figure 4).
c) Mono Lake deer herd migration routes and heolding areas.

During the spring of 1988, all radio-collared deer from the Monao
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Lake herd migrated to summer range located in west—central and
north-western Mono County, California. Deer from both the Vassuk Hountain
and Excelsior Mountain wintering areas migrated west into Mono County along
a broad migration corridor which contours around the south slope of the
Bodie Hills.

During late ¥arch and early April, deer leave their regpective
wintering areas in the Vassuk and Excelsior Mountain ranges and move in a
westerly direction along seperate migration routes toward the Bodie Hills
(Figure Ba, Figure 5b). Deer from the Vassuk Mountain wintering areas at
Powell, Johnoton, and Cottonwood Canyons spend much of March and April on
the east slope aof the Vassuk range between approximately 1,830 and 2,440
m. Beginning in early April deer leave the east slope and move in a
westerly direction toward higher elevations in the Vassuk range. Once deer
reach an elevation of approximately 2,600 m, they move around the east and
west sides of Powell Mountain and begin a southerly migration toward the
Bodie Hills.

Deer from the Excelsior Mountain wintering area at Ratilesnake Flat
leave the winter range in late March and migrate in a southwesterly
direction along the base of the Excelsior range toward Hwy 167 and the
Anchorite Hills. Deer cross Hwy 167 along a 2 km stretch between the north
end of Anchorite Pass and Box Canyon. Once deer cross Hwy 167, they turn
southwesterly toward the Bodie Hills and merge their migration with deer
from the Wassuk Range.

The wmigration corridor through the Bodie Hills provides a link
between winter ranges in western Nevada and summer ranges on the east slope
of the Sierra Nevada. The Bodie Hills migration corridor is between
approximately 8 and 16 km wide and ranges in elevation from 2,040-2,500 m.
It consists of an association of several different habitat types which
include Great Basin sagebrush, Pinyon-Juniper Woodland, and
Aspen-Riparian. Because very little free water exisis within the Bodie
Hills, the amount of Aspen—Riparian habitat is severely limited. As a
result, the amount of suitable summer range habitat is also extremely
limited.

Once deer from the Mono Lake herd complete their migration through
the Bodie Hills, they cross Hwy 395 toward spring range located throughout
the Conway Summit area, the Hunewill Hills, Copper Mountain and Lundy

Canyon (Figure 5b). Several major crossings of Hwy 395 were identified
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the Sweetwater Mountain range (Figure 6). All five of these deer ocoupy
Aspen—Riparian habitatls located cn the Swauger, Cottonwood, and Burcham
Creek drainages. Two deer were found to summer to the south of the East
Jalker winter range in the Badie Hills. One of these occupies a small
riparian area on the west side of Potato Peak. The other, which cummered on
the south side of Bodie Mountain, was killed by a mountain lion {(Felis
concolor? on 5 July. This particular doe occupied summer range consisting
primarily of Great Basin sagebrush habitat.

Deer from the Mono Lake herd occupy summer range located primarily on
the east slope of the Sierra and throughout the Badie Hills (Figure 6).

The overwhelming majority (52%) of radioed deer from the Mono Lake herd
summer on the east slope of the Sierra, between the Lundy Creek and Twin
Lakes drainages. Seven deer (28%) from the ¥ono Lake herd summer to the
west of the Twin Lakes drainage where they share summer range with deer
from the East Walker herd. One radiced doe, from the VWassuk range, Summers
to the west of the Sierra crest near Baker Station, in Tuolumne County on
the SNFE. Fpour deer (16%) summer in the Bodie Hills.

Marked deer from different winter ranges have been found to occupy
supmer range of close proximity. Conversely, marked deer from the sape
winter range have been found to disperse to opposite ends of the summer
~ange. For example, one doe from Johnston Canyun summered at the southern
end of the herd range near the Green Creek drainage while another doe

summered at the extreme northern end of the range near Sonora Pass.
d) Mortalities

Four (10%) of 39 radio-collared deer marked on the East Valker and
¥ono Lake winter ranges have been killed by mountain lions (Figure 7>. The
first, an adult buck from the East Valker, was killed on the winter range
on 28 March. The second, a doe from the Vassuk range, was killed on 1 June
on Copper Mountain during spring migration. Her carcass, which had been
almost completely consumed, was found partially buried under about 5 cm of
dirt and litter in a thicket of mountain mabogany. The third, an East
Valker doe, was killed on her summer range on the west side of Bodie
Mountain on 8 July. Her carcass, which had been only partially consumed,
was found buried in a large opening of Great Basin sagebrush. The fourth

radio-collared doe to be killed by a mountain lion was found dead on her
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summer range at Sawmill Ridge on 5 August. This doe was found buried at
the base of a large Jeffrey pine tree, her carcass amost entirely consumed.
One radio-collared buck from the Mono lake berd was shot by a hunter

on 11 September on its summer range located on the north side of Kavanuagh

Ridge.
DISCUSSION

During the spring of 1988, deer from the Excelsior Mountain wintering
areas at Rattlesnake Flat and Huntoon Valley migrated approximately 10 days
earlier than deer from the VWassuk range and three weeks earlier than deer
from the East Walker winter range. This variation is most likely related
to the effects of weatber on plant phenology on the winter range. Because
of the extremely dry conditions experienced in 1688, herbaceonus spring
forage on the East Walker and Mono Lake winter ranges began drying up by
late March. This was particularly apparent on the Mono Lake herd wintering
areas in the Excelsior Mountains where deer migration to the summer range
in late March and early April was stimulated by the desiccation of annual
plant forage.

Huch of the East VWalker deer herd winter range consists of irrigated
pastures which bparder the East Walker River. Therefore in 1988, spring
forage availability on this habitat type was extended into late spring.

For this reason, radio-collared deer from the East Walker herd remained on
the winter range for a longer period despite the fact that apnual spriong
forage on the foothills surrounding the pasture lands bhad desiccated In
fact, it seemed as though deer from the East Walker herd were reluctant to
leave the winter range as several radio-collared deer returned after making
short trips to higher elevations. According to Bertram (1884), this
behavior was observed in radiced deer from the Forth Kings herd and was
attributed to effects of weather on plant phenology at higher elevations.
It is suspected that deer from the East Valker herd were reluctant to leave
the winter range because spring forage availability along the migration
route is limited and forage quality is poor.

A pumber of land use activities have been proposed on spring and
summer habitats used by deer from the East Walker and Mono Lake herds.
Several hydropower projects exist or have been proposed on major drainages

throughout spring and summer range. A hydroelectric puwer plant already



exists on Lundy Creek, a spring holding area uaé% vy deer from the Kono
Lake herd. A hydropower project is proposed for (i een Creek at the Dynamo
Pond, an area jdentified to be within a major dec:, migration corridor of
.he ¥ono Lake herd. in addition, & hydropower prhjéct is proposed for the
Little Walker River, an area used by deer fromribv East Walker herd as
summer range. The effects of these aor other Pfﬂjhﬁtg on the East Walker
and Mono Lake deer berds will depend primarily an svhere and how they are
develaped. Therefore, in order to insure the waoliore the East Valker and
Mono Lake herds it is imperative to evaluate the;éffects of these land use
projects an an ipdividual and cumulative basis.

The land use project which could potentially bhave the greatest impact

op deer in this study is a proposed resort comple: ‘at the Conway Ranch.

The Conway Ranch is located at the base of the nguhkest end of the Bodie
Hills in the ¥ono Lake deer berd migration corric . This area, which
caonsists of approximately 880 acres, most of whic. 18 pastureland, has been
ideptified as an area used by approximately 24% o the Mono Lake herd

during spring migration (Taylor 1988, Appendix A3
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IRTRODUCTION

& proposal by the Conway Ranch Partnership to develop a resort complex
the Conway Ranch property in Mono County, Califorpia, bas created

.ern among luocal resource managers regarding potential impacts of the

proposed project on local wildlife, especially migratory mule deer

{0
pr

oy
T
v

G

acoileus hemionus). In response to these recognized concerns and

suant to the requirements of the California Enviroonmental Quality Act

QA), the Envirommental Impact Report process was initiated. Through
environmental copsultant for the project, Triad Engilneering Corp., and
.h the cooperation of the California Department of Fish and Game, a

:dy plan was formulated in order to specifically address mule deer and

a2 grouse {(Cemntrocercus urophasianpus) use of the area. This work was

signed to provide site—-specific information regarding the amount,

- ming, and intensity of mule deer and sage grouse use of the Cobnway Ranch

T
IS

b

aperty.
Data from this report has been combined with information collected

- .m an independent radio—telemetry study of the Mono Lake herd, the herd
- recognized to use the project area. Intensive radio-telemetry
- mearch investigating the movements and séasonal habitats of nost deer

- -3s occurring in Mono County has been conducted since 1981 by the

ifornia Department of Fish and Game (DFG). However, research involving

. Wona Lake berd was only recently initiated in March of 1988. Although

is study is still in the early stages, valuable information regarding

.+ movements and seasonal habitats of the Mono Lake herd has already been

ilected.

The Mono Lake herd, which consists of an estimated 3,000 animals, is

.e of the largest migratory deer herds occurring in Mono County. The

rd winters in western Mineral County, FNevada, approximately 10 miles

~-yth of Hawthorn and 40 airline miles north of the project area (Figure

The spring migration begins in late March and early April, when deer

i .uve the winter range and mave in a westerly direction along the south

..ope of the Bodie Hills to spring holding areas located in the Hunewill

1:71ls and in Lundy Canyon drainage. Bolding areas are bulbous expansions

;¥ the migration corrideor located at intermediate elevations where deer

concentrate for 2-6 weeks in the spring. During this period they feed

i

imarily on herbaceous spring growth and regain condition lost over the

T
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winter, after which they move to summer ranges located on the east and
west slopes of the Sierra Nevada. Deer arrive on the summer range in May
and June, produce fawns in July, and typically begin their fall migration
back to the winter range in Octaober. Currently no information on fall
migration exists for the Mono Lake herd. However, studies of other
eastern Sierra deer herds have shown that fall migration is more rapid
than that of spring and is usually triggered by the first significant fall
snow storm. Studies have also shown that during the fall, deer typically
use the same migration routes as im the spring when returning to the

winter range.

Combining radio-telemetry information from the Mono Lake berd with
data collected from this study has provided an excellent opportunity to
fully access migratory mule deer use of the area. The objective of the
present work is to praovide the project proponents and the appropriate
resource managers with baseline information regarding mule deer and sage
grouse use of the area. The information in this report will be
incorporated into the wildlife element of the Conway Ranch Drarft

Environmental Impact Report.
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and is not to be used by any entity other than the proponent without

written consent of the author.



STUDY AREA

The Conway Ranch project site hereafter designated the Study Area, is
laocated in Section 31 of T.- 3 B, R. 25 E, Section 1 of T. 2 B, R. 25 E,
Section 31 of T. 3 N, R. 26 E, and Section & nf T. 2E, R. 26 E. {Figure
2), It is approximately 18 miles south of Bridgeport and seven miles
south of Lee Vining. The area encompasses some 878 acres and is bordered
by Highway 395 to the west and Highway 167 to the south. A complete
description of the topographical and vegetative features of the area is

provided in the Conway Ranch Draft Environmental Impact Report.

METHODS

1. Deer

In the spring of 1988 track count surveys were conducted from a
vehicle along a fixed route in order to determine the amount, pattern,
timing, and specific locations of migratory deer use of the area. This
route, which consists of four separate roads (A,B,C, and D), is 3.6 miles
long and divided into 18, .2 mile segments &0 that data could be
quantified more easily (Figure 3). Road A begins at Hwy 167 and runs in a
northerly direction for .8 miles, crossing a water diversion from Wilson
Creek and ending at the south end of the Conway Ranch meadow. Road B,
which is .4 miles lang, runs in a westerly direction along a pawarline
between Road A and the paved road to the Conway Estates. Road C, which
begins at Hwy 395 pear the Virginia Creek diversion, is 1.4 miles long and
runs in an easterly direction along the northern perimeter of the Conway
Ranch meadow. Road D is 1.0 miles long and runs in a southerly direction
between Road C and Wilson Creek where it ends.

Between 2 April and 15 June, track surveys were conducted twice
weekly. In order to determine the amount of summer deer use o0f the area,
surveys were conducted once weekly between 19 June and 10 July. Between
1600 and 190CC hours on the evening prior to each track survey, the route
was dragged in order to obliterate old tracks and create a medium for new
tracks. During each survey, which was conducted the following morning
between 0600 and 0800 hours, the entire route was driven and the location

and number of all tracks observed was recorded, as weii as the direction
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in which they were headed. Thus, all tracks counted the following day
were made by animals within the time elapsed (12-13 hours) between the
dragging of the road and the survey. A track was only used in the present
analysis if it was completely recognizable as to its direction of travel.
The direction of spring migration through the area was determined from
present knowledge of major deer migration corridors and wintering areas
jdentified in an independent study of the Mono Lake herd (Taylor,
Uppubl. ).

Because of the dimensions of the survey route it was necessary to
separately analyze track count data cnllected for each road (A,B,C, and
D>, For example, track count data collected for Road A was analyzed
independently of data collected for Roads B, C, and D. Analyzing tracks
in this fashion allowed for the separation of localized back-and-forth
movements fram migrational movements. For the purpose of this
investigation, tracks headed to the south and west are in the direction af
spring migration; those to the north and east are opposite. Thus, a rough
estimate of the number of deer actually migrating across each road between
the dragging of the route and the survey, was obtained by subtracting all
north and east-moving tracks fram all south and west-moving tracks. If a
particular deer was thought to have crossed two roads within the survey
route in one direction, then only the track nbhserved on the latter road
was counted. A rough estimate of the total number of deer migrating
through the Study Area duripg the entire survey period was ultimately
determined by subtracting the total number of north and east-moving tracks
from the total number of south and west-moving tracks.

All deer observed during the course of field work were counted and
classified according to sex and age.(adult, yearling, ar fawn), and their
locations plotted on an aerial photo. In addition, all marked deer
observed during the course of field work were identified to wintering area

and plotted on an aerial photo.
2. Bage Grouse
In order tn determine the presence and relative abundance of sage
grouse within and adjacent to the Study Area, flushing transects were

conducted 1-3 times weekly with 2-3 trained hunting dogs. When grouse

were flushed, the sex and age (adult or juvenile) of each individual bird



was recorded and their locations plotted on arn aerial phaoto. During
ground surveys all sage grouse sign observed in the form of droppipgs and

tracks was recorded and plotted on an aerial photo.

RESULTS
1. Deer ¥igration

a) Timing of deer movementis

Between 2 April and 15 June 1588, a total of 22 track countl surveys
were conducted along the 3.6 mile survey route within and adjacent to the
Conway Ranch Study Area. Figures 4a and 4b show the total number of deer
tracks which were counted during each of the 22 surveys. Figure 4a shows
the total pumber of tracks counted on each of 11 surveys caonducted in the
first half of the study period, between 2 April and 7 May. Figure 4b
shows the total number of tracks counted on each of 11 surveys conducted
in the second half of the study period, between 10 May and 15 June.

A total of 337 tracks were observed throughout the entire study period
between 2 April ard 15 June. In the first-half of the study period,
between 2 April and 7 HMay, a total of 130 (39%) tracks were observed
{Figure 4a>. The greatest number of deer tracks observed on any One
survey during the first-half, was 47, on 25 April. The fewest observed
was 2, on 5 and 21 April. During a survey conducted on 19 April, no
tracks were observed. In the second half of the study period, between 10
May and 15 June, a total of 207 (61%) tracks were observed (Figure 4b).
The greatest number of deer tracks observed on any one survey in the
second-half was 53, on 10 May. The feweat observed was 2, an 15 June.
Deer activity within the Study Area was greatest between 25 April and 10
May when 45% of all tracks were recorded. '

Figures 5a and 5b show the direction of movement of the 337 tracks
observed during each of the 22 surveys. It must be emphasized that these
tracks reflect only those movements which pccurred during a 13-14 hour
period, or the time elapsed between the dragging of the route and the
survey. Of these 337 tracks, 141 (42%) were headed north, 176 (52%)
south, 5 (1%) east, and 15 (5%) west. Thus, subtracting 146 north and

east—-moving tracks from the 191 south and west-moving tracks provides an

estimate of 45 deer moving through the Study Area between the dragging of
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the route and the survey. This is shown in Figures 6a and &b, iu- which
the pumber of tracks headed porth were subtracted from tﬂm nuﬁbeLwheaded
south, and the number headed east from the number.headed wost! -Positive
numbers represent those surveys when the extent of migraticnal ﬁquements
through the Study Area were greatef than locallzed movements. Conversely,
negative numbers represent those“surveys when the extent o localized
movements were greater than migrational movements. The diiferenéé between
negative numbers and positive numbers may be interpreted as the fﬁial
number of deer (45) moving directly through the Study Area during he
study period. Movements of deer directly through the area were éreatest
between 21 and 29 April and 26 May and 4 June.

The 45 deer estimate is again, the number of animals m. gratin:
directly through the Study Area during the 22 periods betwoen the dragging

o

of the route and the survey. From this number, the total number ¢’ deer
ultimately moving directly through during the entire study pericd .zn be
estimated. The 22 surveys conducted covered approximately 28% of the 75
day (2 April-15 June) study period. Therefore, an estimated tots: of 185
(4570.29) deer moved directly through during the study per.:nod. iﬁis
accounts for only those deer moving through at night. Bawsd on tha
assumption that 75% of deer would migrate ét night and 25% woqldimigrate
during the day {(Kucera 19%87), the total number of deer muving;digéctly
through during the entire study period can be estimated at 207 j-
(155/0.75). According to radio-telemetry information coliccted tvr the
¥ono Lake herd, approximately 9% of the spring migration oocurred before 1
April. Thus, it can be estimated that a total of 227 (207./0.91) ¢aer
moved directly thraough the Study Area during the spring migraf&pg £ 1988.
Localized deer movements within the Study Area occurrcd on a Gaily
basis mainly between Sagebrush—-Scrub areas above Road C amnd the Coaway
Ranch meadow {(Figure 3). These movements were performed by deer*ﬁigrating
to the immediate north of the Conway Ranch property. The cxtent (f these
localized, back—and—forth movéments across Road C accurred at niﬁﬁt, as
deer would briefly pause during their migration west to feed and water in
the meadow. A total of 286 tracks were counted crossing Road C;during the
22 surveys. Of these, 135 (47%) were headed north, 145 (51%) sSouth, 1
{0.3%) east, and 5 (1.7%) west. Therefore, a total of 1L0 deer”il45'narth
and 5 west) crossed Road C into the meadow portion of the Study ﬁ}ea. A
total of 136 (135 north and 1 east) deer crossed back again after using
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the meadow while 14 continued migrating to the south and west. Assuming
that the majority of deer use occurred at night, it can be estimated that
A67 (136/0.29) deer used the meadow portion of the Conway Ranch properiy
during the entire study period. Since 9% of the spring migration occurred
befaore 2 April, it can be estimated that a total of 513 (467/0.91) used
the meadow during the 1688 spring migration.

There is no doubt that some deer remained in the wvicinity of the
Conway Ranch area for extended periods of time. However, because of a
large influx of animals into and out of the area on a weekly basis, this
number was difficult to determine from track counts. According to
radio-telemetry information the actual number of deer staging or bolding

within the vicinity of the Study Area is probably fewer than 50.

b)) Locations of deer movements

Figure 7 presents the total number of deer tracks observed in each
survey ségment throughout the entire study period. It can be seen that
deer activity was most concentrated across Road C (segments 7-13), located
in the northern portion of the Study Area. The greatest amount of
activity occurred in segments 7 and 8 and 12 and 13. Thé‘least amount of
deer activity occcurred in the southern portion of the Study Area across
Boads A and B, where a total of 15 tracks were observed.

Of the 45 tracks made by deer moving directly through the Study Area,
20, all westbound, were recogrded crossing Road D {(segments 14-187. A
total of 14 tracks were recorded crossing Road C, while ¢ and 2 tracks
respectively, were made by deer crossing Roads A and B.

Fo well-defined migration trails were observed within the Study Area
south of Road C. Those migration trails identified were found in the
Sagebrush-Scrub foothills to the north of the road (Figure 8). The
majority of these trails were headed in a north-south direction between
the meadow and the foothills. Most westbound movement through the
Sagebrush-Scrub foothills was dispersed throughout a 1.5 mile swath
beginning immediately north of Road C. Movements through this area were
not restricted to specific trails primarily because of the moderately
sloping terrain occurring here.

Figure 8 shows the general direction of deer movement through the

Study Area. The majority of movement occurred around the north, south,

and east perimeters of the meadow area. Those deer migrating around the
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were observed in Sagebrush Scrub areas within and adjacent to the project
area. This would tend to confirm a report of approximately 30 sage grouse
observed wintering in tbe vicinity of the project area in the winter of

1687-88 (DFG, pers. comm. ).

DISCUSSION

According to track count surveys, an estimated 227 deer migrated
through the Conway Ranch Study Area during the spring migration of 1988.
&pother of 513 deer were estimated to have used the northern perimeter of
the meadow during migration. Thus, a total of 740 deer either migrate
through the Study Area or simply use the meadow for the water and
berbaceous forage in which it provides. This is remarkably consistent
with radio-telemetry data collected for the Mono Lake herd which revealed
that approximately 24% of the population, some 720 animals, migrate either
through or immediately adjacent to the Study Area.

The estimates praovided here are both approximations of the number of
deer using the Study Area during spring migration. According to Kie
(1987) and ¥allmo (1981), track counts typically underestimate total
numbers of deer moving through an area for several reasons: rain, sleet,
Snow, or wind may obliterate tracks; frozen ground may prevent track
registration; during periods of heavier movement, some tracks nay
abliterate others. In this particular investigation all of the abave may
have had some influence on the number of tracks recorded and ultimately
the pumber of deer estimated to use the Study Area during spring
migration. In the case of radio-telemetry data, it is likely that at
least one or two radio—collared deer migrated through or near the project
area without being detected. In fact, the possibility of this is quite
high since the overwhelming majority of animals migrate at night. It is
important to emphasize that the estimates provided here are minimum
approximations of the number of deer using the Study Area during the
spring migration of 1988. Without doubt, the most important relationship
brought forward by data presented here is that those deer which use the
project area during migration comprise approximately 24% of the Mono Lake
herd. This is definitely a significant percentage of the population,

regardless of actual numbers of deer involved.
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Although track counts do not provide a precise estimate of the number
of deer using the area, they do supply accurate information concerning the
timing, pattern, and intensity of migration. They also provide impartant
information regarding specific locations of deer use within a particular
area. The height of deer activity within the Study Area was between 25
Vﬁpril and 1 June when 80% of all tracks were recorded. The greatest
ﬁumber of tracks were observed on 10 May, with a gradual, uneven decrease
in deer activity through mid-Jume. Deer activity was most concentrated at
the northern end of the Study Area in segments 7,8,11, and 12. All deer
which migrated through the Study Area entered from tbe porth and east
across Roads C and D. Deer exited the Study Area at the western boundary
along Hwy 399, where they crossed within approximately a two mile stretch
between Wilson Creek and the junction of Hwy 395 and Hwy 167.

The migration corridor used by the Mono La¥e herd follows the south
slope of the Bodie Hills and provides the link between the winter range in
western Nevada and the summer range on the east slope of the Sierra.

This migration corridor also includes the Conway Ranch Study Area and the
outlying foothills to the north. Recent radio-telemetry information
obtained from the many studies in California and the western United Stales
(Ashoraft 1961, Gruell and Papez 1963, Robinette 1663, Schneegas and
Franklin 1972, Bertram 1884, Loft et al. 1984, Garrott et al 1987, Taylor
1088), have revealed that deer consistently use the same specific
wintering and summering locations on an annual basis. They alsa
consistently use the same specific migration routes and holding areas
which connect winter and summer ranges. Therefore, it can be assumed that
in future spring migrations the same proportion of the Mono Lake herd will
attempt to use the Study Area. It can also be assumed that deer which
migrated through the Study Area in the spring will generally migrate back
through in the fall.

It is difficult to predict the precise impacts of the proposed Conway
Ranch development on migrating deer. This is largely dictated by'the
number, locations, and size of facilities developed and the availability
and suitability of alternate migration routes. Since terrain within the
entire Study Area is relatively flat, deer migrating through are not
restricted in their movements due to topography. However, because little
security cover exists in the meadow, deer tend to migqate around its

perimeter. Figure 10 shows the Conway Ranch development concept plan for
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the area. Deer moving around the south and east end of the development
will have to avoid the townhouse clusters and resort cottages proposed
there. In order to do this they will be forced to seek alternate routes
to the south and east. This could result in deer moving entirely around
all development by migrating to the east of the Conway Ranch Estates
toward Hwy 167. This may expose animals to additional highway crossing
risks. In addition, the effects of being forced out of traditional
pathways will undoubtedly be somewhat stressful to deer, especially
pregnant does carrying late term fawns.

Vater is very limited in that portion of the Kono Lake herd migfatiun
corridor which extends through the Bodie Hills between the winter range
and the project area. Hence, the water and herbaceous forage found along
the northern perimeter of the meadow is particularly vital to animals
using this corridor. Meadow edges are especially important for does in
their third trimester of pregnancy which depend heavily on herbaceous
spring growth in order to gain weight back lost over the winter and to
produce and successfully rear fawns. Therefore, it would be extremely
bepeficial if the northern meadow edge were maintained and even enhanced
for deer. Elimination of deer use of this meadow edge. through development
could indirectly impact fawn survival on a herd wide basis by lowering the
overall reproductive condition of adult does.

Sape grouse were found conly in flood irrigated pastureland in the
southeast cormner of the project area. Because 3.5 young per adult hen
were found here, it is aobviously an area coptaining high quality brooding
habitat. Loss of this specific habitat type to development would

unavoidably eliminate grouse use of the area.

RECOMMENDATIONRS

Because the meadow serves as such a powerful attractant for the water
and herbaceous forage in which it provides, deer will probably continue to
use its northern perimeter at night if it remalins undeveloped. Therefore,
it is recommended as partial mitigation that the single family residences
proposed for the northern perimeter of the meadow be moved elsewhere in
order to maintain use of the meadow edge for deer. This could possibly be

achieved by interchanging the locations of the single family residences
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<ith a portion of the golf course. Moving a portion of the golf course to
+here the single family residences are proposed would serve to create a
puffer between any structural development and the migration corridor. If
.his were the case, deer could possibly become a puisance on the golf
course. However, this could be somewhat alleviated by using the meadow
edge as a buffer between the golf course and the migration corridor. This
“deer pasture” would be particularly effective if it were irrigated in the

spring and summer months with Virginia Creek diversion water.

Due to the current constraints of the migration corridor on the south
side of the meadow, it is difficult to see how the effects of proposed
sevelopment in this area can be mitigated. Likewise, the effects of
jeveloping the irrigated pastureland at the southeast corner of the
nroject area where sage grouse are found cannot be mitigated.

Track surveys indicate that deer use of the meadow area is greatest
hetween approximately mid-April and early June. Therefore, it is
recommended that as partial mitigation construction activities be modified
during this period in order to reduce disturbance tao migrating deer. This
will also be necessary during the fall migration. However, since work
accessing the fall migration bas not been conducted it is difficult to
speculate as to the timing of deer movements through the Study Area and
consequently when to modify construction activities.

A typical problem associated with most development in the eastern
Sierra is dogs harassing migrating deer. Therefore, it is recommended as

partial mitigation that leash laws be strictly enforced within the project

area.
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