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ABSTRACT

A study of the effects of old-growth Douglas-fir
logging upon the Columbian black-tailed deer Cdocoileus
hemionus columbianus (Richardson) was conducted from

January 3 to December 30, 1958 in the . J. Andrews
Zxperimental Forest near Blue River, Oregon. Objectives
of the study were to obtain information about the
activities, behavior, movements, nigrations, and general
ecology of the black-tailed decr in a logged environment.

The night spotlight sampling method was used to
study the deer while they occupied the summer range (the
Andrews Forest) from April through September. The entire
road system of the area was sampled twice weekly, and
deer present were sighted by eye reflection of the spot-
light beam. '7ith the aid of binoculars, an attempt was
made to classify deer sighted according to age, sex,
activity and location. 3Sampling was begun one to two
hours after darkness, and the sample was usually com-
pleted in three to four hours. Using procedures similar
to the spotlight method, daylight samples were taken
during June and July on the same dates as the spotlight
samples. Daylight sampling was begun shortly after day-
light and required three to four hours to complcte. In
the wintering grounds at lower elevations to which the
deer nigrate in September these sampling methods proved
unsuccessful. Therefore, a foot travel method was
enployed for thls segment of the study, and much greater
emphasis was placed upon the interpretation of sign.

Pre-logging records indicated that few deer used
the area prior to initial logging in 1950, Deer numbers
increased, however, in the excellent browse conditions
of brushy successional stages of vegetation following
the removal of the virgin timber. The creation of edge
habltat by the staggercd-setting, clear-cut unit nethod
of logging further benefited the deer population.

A sex ratio of 1 buck per 3.24% does and an age
ratio of .19 adults ner yearling were derived from the
spotlight data. Fawning occurred mainly during June,
and a ratio of l.4 to 1.5 fawns per doe was approximated
from the spotlight and daylight samples, Single deer or



groups of two were encountered most frequently during
the summer months, while groups zumbering three or

rmore predominated during periods of migration and during
the winter months. Thoc overall effecct of predators on
the herd appearcd to be reclatively unimportant.

Jeather conditions, especially temperature,
appeared to affect the daily activitiess of deer. Iiight
snotlight samp taken following days of high tempera-
ture averaged higher in deer sightings than samples
following days of low temperature. This was the result
of more deer being active ( as opposed to hedded ) on
nights following days of "igh temperature, ‘Jide vari-
ations in day to day temperatures resulbnd in similarly
wide variations in the number of deer sighted by the
snotlight sarnpling method. Deer were QlSurlbhtea nearly
evenly D‘tween 1orth and south slopes until June when a
movenent to the north slope occurred., This aspect was
slightly favored by deer through the remainder of the
sumier. On the north slope, units below 2 4500 feet in
elevation were preferrea, although deer Qhoved a ten-
dency to move upward during mid-sumrer. In August this
trend was recversed when a sharp downward movement
occurred. On the south slope, elevational preference
was evident only during Jugust, when 83 percent of the
deer were sighted above 2,250 feet.

The spring nmigration into the Andrews Forest
occurred as a &radual upward drift in 13rch, and by
early lay most of the Dopulatlon had arrived. !any
deer were found to return to their liome ranges of the
previous sumzer. The downward fall aigration followed
two main routes, and was unusual in that it occurrecd
during September, long before the advent of inclement
weather, Both migrations were correlated with tempera-
ture changes. DBottom lands and sites of old logging
operations or burns on exposed south slo-es wvere
utilized by deer as wintering grounds.
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AN FCOLOGICAL CTUDY CF THY COLUMBIAN
BLACK-TAIL'D TEZAR IN A LOGG:D “NVIIONAFRT

INTRODUCTIOR

A study of the Columbian black-taliled deer, Odoccilsus

hemionus columbianua (fichardson), inhebitinkg the logged

environment of the H.J. Andrews Fxperimental [orest in the
west-central Oregon Cescades was conducted frowm January 8
to December 30, 1958. The study wss a part of a long term
project to determine the effects of clesar-cut, steggered-
setting lozging of old-¢rowth Couglas-{ir upon wildlife.

The blacke-talled deer, native to the ‘ouslas-f{ir
region of the west coast, has lfor centuries subsisted in
clearings and along forest edges where low shrubs furnish
acequate trowse. 'nder the vast stands of .ature timber,
the understory wes sparse in the constant shade of the
closed canopy. Only low densities of deer could survive on
the mesger forage found under the virgin timber. However,
when some agent resulted in the removal of forest compe=-
tition, comuunitiea of lowegrowing herbs and shrubs domie-
nated the cerly successional steges of vegetation. It was
in these areas of optimal browse conditions that the black-
tailed deer thrived.

In primitive times, {ire was probably the most impore
tant agent causing destruction of [louglas-fir tixzber;
hence, it was the most important factor in the creation of

hebitat suitable for deer occupation., 4t the present tiwe,



however, sreat effort 1s exerted toward the Nrevention and
control of forest {ires, Consequently, under normsl con-
cltions, commercisl logiring hes replaced {ire as the uajor
factor in the creation ol {aversble conditicns [or ceer
use.

Within recent years, the United .tztes iorest _ervice
has insugurated a timber usnsgement plan to loz cld-growth
Douslas-fir stands on a sustalned vield bassis. _ince the
program involves vest holcings of land, a considerable
amount of deer habltat will be created in the process,
Deer herds will Lecowe established where they cid not
before exist, and sizable populastions are expected to de-
velop.

The need for judicious management of this big-zame
rescurce to prevent conflicts with other land uses and to
maintain heslthy, vigorous herds will be acute. Iefore
wise management can be applied, informetion concerning the
black-tailed deer, its behavior, and its requirerents in
the new environment iiust be acquired,

In 1950 when the i.l. Forest Lervice establiahed the
HeJ. indrews "xperimental Forest in the central “ascades,

the Oregon Cooperative ~11dlife Tesesrch Unit® under the

#»0regon State Game Commission, U.l. Pish and 1ldlife cer-
vice, Wildlife imansgement Institute, Agricultural Xesearch
Foundation, and Oregon ttete College, coopersting.
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leadership of .rtaur .. ~lnarsen, Cilolosloty, “eue ish and
313dlifo Lervice, arrangec Lo conduct Inveosti. atliona of the
iloncin proctices anc tholr oifcets uponr £lsh ana wildlilo,
The prioe surpdse of Lhe researci prosram uwas Lo producsd
baale information upon wzich sound {lsh anu wWildllle
aanaement practicos coula Lo vatablisiaed,

an Loportant conitribation to the stuay ol | lacietolled
Goul in Lho .adrewa .oreast was aade oy -ealy (2), who
atuulod docr bLehuvior and autritionad [ropertics of Lipore
tant browse sjpeclos usin. cruce crotoln o G UGXe

Tho present atudy was ceaijned ©o obtaln lnformation
on the life alstory anc ecolo.y 0f %ho blacketailod deer ln
the lo; ed environment, ~he {iold work bveran in Januaary
1958, and ran throuch December of the same jear, aGdle

tional oboscrvetisns were mado durlin;, the aprin: of 1753,



HETHCLS

The sndrews i'orest herd cccupled the ixperiumental
Forest during the summer, and wzigrated 1n the fall to the
lower elevstion wintering range. Campling methods which
zave good results on the summer range werc lupractical on
the wintering grounds, and it was necessary to substitute
an alternate wethod,

On the summer ranze, sampling at night with a spot-
lizsht ¢ave setislactory results. The spotlisght sauwpling
tecnnique as described by leealy (2, p. 25) was modified to
suit the conditicns of the present study. "The method
involved criving slowly over the rcad system of the sresa
while covering the ground area at the side of the road with
& spotlight besam. Any deer present were sighted when the
lizht struck their eyes and was reflected back to the ob-
server. The rerlected light was cuite brilliant, and could
be seen at a considerable distance with 1little difficulty.
liowever, the body form could te msde out only on deer rele-
tively close to the rcad. +hen possible, the deer were
clasaified with the aid of binoculars e&s to age, sex, acti-
vity, and location, These and other pertinent data were
recorded on mimeographed forms. The six-volt Unity 4535
hand spotlight rated at approximately 100,000 canclepower,
recommended by ieely (7, p., 26), was employed and proved to

be cuite satisfactory.
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The ssmplinz wethod was well suited to the srea
because of the network ¢f all-westher rosds running throuzh
the relatively amall lozged units. »Diztances {roam the
adwes of the units to the road were short snough 30 that
the entire logged areas were usually within renge of the
svotllght beam, and could be plainly viewed from the ve-
hicle. “ince lozcinz of the unlts was recent, the second-
ary successicral stares of vegetation had not reached a
heirht that sericusly interfered with the spotlicht beam.

The major -rawbsck of the method was 1ts ineffective-
ness in the tiubered aress, and consequently, cnly the
logred units were covered. Any deer in the timber at the
time of the apotlightiiz were undetected., Other dlisadvane
tages of the spotlight wethod were interterence in sowe
places with the ream by developument of vewetation, and
interference by adverse westher conditicns such as fog,
snow, or heavy rein., Another undesirsble {actor was the
conditioning of the deer to repeated spotlishting. r“vene
tuslly the deer's interest in the sweeping light wened, and
they would not lock toward the light. Iiowever, a deer's
eyes will csuse a aim reflecticn even though its head is
held at a considerable angle to the light hesm. Ipecisal
vizilance was exerted to detect such reflections.

Spotlight samples of the Andrews orest were laken
twice weekly froa the beginning of 4pril until the end of

September, This period covered the time Irom when the deer



moved into the area in 4pril until the occurrence of the
£sll mierstion in early Zeptember. For the ronths of April
throurh July the 3spotlight samples were taken cn ussday
and Thursday nights. Campling wes becun zonerslly one to
two hours after Jarknsas, The schedule was changed to
Tuesday and riday nights during sugust a2nd _epteaber in
order to lacilltate cther project work. If scverss wesather,
such as heavy iog, rsi=, cor snow crsstically reduced the
penetreticn ol the spotlicht besm ¢on the nirht scneduled,
the seample was goatponed until the ollowine nicht. Time
required to coxplete the saumrling veried with the number of
desr sighted, but was usuelly from three to four hours,

In acdition to the spotlight samples, ieylight samples
were taken on the sene cays as the spotlight semples during
the months cof June and July. Similor procedures were used
in taking the two types of samples in an effort to obtain
comparable results. ‘Taylight ssmples were started shortly
alfter caylight, and like the spotlirshting, veried in length
from three to f'our hours. All deer sighted were recorded
as to ssx, age, activity, and locstion.

Unfortunstely, several units (Table 1) could not be
covered by sampling me*hods requiring s vehicle becsuse lue
passable earth slides blocked the roads to these units,

A more difficult situation was encountoerec in the
study of the herd during the winter months. '™e extent of

the fall cigration end the areas utilized as wintering
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erounds were nct Znown, and had to be deternined bofore an
apprepriate ethoc of stucy cculd be acopted., “xsuination
of areas at lowor clevatlcona which were potential wintering
aroas ruled out the use of the spotlizht or iaylicht
sampling methods since they lacluced msinly sltes of olcd
logging operations tha* haa grown up with a thick cover of
vegetetion where spotlichting could not be used ei'fcc-
tively. In eccition, most of the areas had been logged by
track-type tractor, ancd were lnaccessible to a wheeled ve-
hicle; hence, foot travel was the only prsctical aethod
that coculc be exmployed.

In crder to trace the route and extont of the fall
migration, it was desired to iuark deer while they were on
the summer range in the Andrews Forest. Bait testing
stations were established to test the possibility of a
trapoing and aarking progremx. Baits tested included
carrota, celery, lettuce, cabbage, apples, suger, salt,
cracked cern, rolled osts, rabbit pellets, and grass hay.

A total of 3ix testing stations were estsblished during
winter and spring in e=eas of known deer concentrations,
and although deer tracks often passed cirectly through the
test ststions, no bait was taken., Tests cconcucted perioci-
cally through the yeer gave similar results.

The prospect of a trapping progrem was abanzoned and
mnarking with dyes was attempted. A total of {ive deer were

marked with cye using a specisl merking cevice which was
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developed. This consisted of an arrow tippec with s dye-
filled, bresikable glass bulb measuring one and one-half
inches In clamoter, when the arrow struck a ceer, the
glass bulb shattered, 3splatteringz the dye on the snimal.
Rea printer's ink thinnec with equal perts of xerosene wes
used as the marking liquid,

In addition to the [ive deer sarked in this wsnner,
two other ueer were recognizable on sight. 4\ [awn was ear-
tagged with a cattle tag covered with "Scotchlite” reflec-
tor material, and an adult buck could be recognized because
of a deformed antler.

The totsl of seven recognizable deer wes too low to
proauce satisfactory results, and none of the cdeer were
sighted alfter they left the Ancarews rorest. 4 notice in a
local news sheet did not result in any reports froa ceer
hunters or local residents as to the wheresvouts of the
msrked animals.

The fallure of the marking program and the inacces-
sibility of the lower areas precluded use of & sampling
method of the efficlency of those utilized on the sumaer
range. The only feasible methou of stucy wsa by foot
travel, with a consequent lower number of deer sightings.
Much greater emphasis was placed on interpretaticn of
"sign", especislly tracks, and it was by this weans that
the fall muigration routes and location of the wintering

grounis were established.
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Weather <:ata of the area, Inclucinz .ally tewperature,
relastive huwaidity, snc rainfall were obtained throuzh the
courtesy of the +illamette osearch Caenter of the ..

Forest Service,
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THE EXVIROVMFMT

Description of the irea

The 15,000 acre /indrews Ixperimentel Forest, which is
& portion of the vWillemette National iorest, 18 loceted 1n
Lane and Linn Counties, a short distance northeast of the
town of Elue River, Or~ron. It is shaped like & large tri-
angle and encompasses the Lookout Creok ureinage. ‘The
sices of the triangle are formed by three ridges, with
Leokecut Ricge, which lies generally east anu west, [orming
the base, To the south of Loockeout :ldge, away from the
Andrews rorest, liea the MoKenzle River Valley.

Topography of the aroa 13 characterized by long, steep
slopes which begin at Lookcut Creek in the valley ana sweep
upward on either side of the crainsge to the tops of the
bordering ricges, Numerous relatively level benches are
loceted on the sides of tho slopes. EZlevation varies from
approximately 1,500 foet above sea level at the conflusence
of Lookout Creek with Bluo iiver up to about 5,300 fset at
Carpenter Mountain located at the northeast point and Looke
out lMountain nesr the ~=ocutheast corner of the triangle.

Numerous amall tributsries cescenu from the sices of
the ridges and eventually euwpty into Lookout Creek at the
bottom. Lookout “reek flows into Elue River just ocutside
of the Lxperimental “orest at the southwest corner of the

triangle. Blue River eventually joins the icKenzie diiver
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approximetely eight mlles downatroem at the town of Dlue
iiver,

The climate of the eres is characterized by two
ilstinct czeascns, the ™ot and (ry sumaer porica and the
reiny winter periocd. Turing the summer ..onths, llttle
rainf'all zenerally occurs. The sklea are ofton cloualess,
and the relative humi.iity ia low. .iany of the asmall tribu-
taries dry up, and the water level of sll the streams usu-
ally becames low. The oxtreme conciticns of the day are
relleved at night when cool tasuperstures are the rule, and
the relative huulcity nearly alweys rises above 90 percent.

Heavy rainfsll and high humidity characterize the re-
meinder of the year., rog and low~hanzinz clouds often
shroud the area. Lower winter temperaturea turn the rain
to snow. Curing wmild winters, the lower olevations way
remain free of snow all winter long, but generally most of
the ares 18 blanketed by 2now. The snow line may fluctuate
conaicerably during a 7ingle winter,

0ld-growth Douglas-{ir (Pseudotsuga menziesil), typl-

cal of the western slcope of the Cascace iicuntain Hango,
covers most of the atudy srea. In some aress second-growth
timber can be found where f{ires have removed the orirsinal
stands, but these areas are not extensive., =Species asso-
clzted with the "ourlas-lir stands are western heumlock

(Tsuga heterophylla) and western red cecsar (Thu a pllcata).




12

Mountein hemlock (Tsuge mertensianae), Pacific silver fir

(2bles amebilis), noble fir (Ables procera), and western

white pine (Pinus monticola)cen be found at the higher

elevatione, PBroad-leafed trees commonly found in the ares

include red alder (Alnus rubra), bigleaf msple (Acer macro-

phyllum), vine maple (Acer circinatum), golden chinkapin
(Cestenopsis chrysophylla), willow (Salix spp.), Pacific

madrone (Arbutus menziesii), and Pescific dogwood (Cornus

nuttallii).
Mountain meadows, ranging in size from less than one
acre up to epproximately 80 acres, are found on the

easternmost ridge.

History of the Ares

The H.J, Andrews Experimentsl Forest was established
in 1948 to provide & place for experimentation and demon=-
stretion of improved methods of multiple~use management,
particularly in old growth Douglas-fir forests on
(mountain) watersheds (16, p. 2). Logging activities began
in 1950, and since that time approximately 1,200 acres of
timber have been harvested. Harvest of the mature stand
has been by the staggered-setting, clear-cut, unit (or
block) method, (Figure 1) with the "high lead" system of
yarding being used. The clearcut units renge from less
then one acre to spproximately 70 ecres in size. Pollowing

logging, the units were control-burned to remove the slash
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SV
(logging debris) remeining from the loggzing operation.
Teble 1 contains netailed informstion on the logging
progrem prior to the present stuay.

Although preﬁ}ogging recor:s ol gase on tho ancrews
Forest are meszer, 1t appears that rew deer occupied the
area. 0Old timers, familisr with the area for yeers previ-
ous to logging, remember little deer sign., Forest cCervice
personnel working in the dreinege noted only occasional
deer trecks., It 1s probsble that few of the &nials were
resident in the aresa, but were wandering thrcugh the
drainage in search of uore f{avorable habitet. o"ince the
black=tailed deer has .or centuries been an inhabltant of
burned-over habitat types, lts 8urvival has hinged on 1ts
ability to search out the openings. ricbility, therefore,
became a necessary part of the blecktail's nature, and few
placea can be found in the study area where sign 1s coa-
pletely lacking.

Perhaps a few deer were resident to the Andrews ~orest
Area, and inhabited the mountain mescows on the easternmost
ridge as they do yet today. Here on the rocky, wet sites,
red alder cen be found growing 1in thick clumps, and this
would furnish food for a small rumber of deer.

In general, however, the area was not suited for dceer
procduction. The towering louglas-{ir timber stand elffec-

tively closed out the sun's raeys, and only a few
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Table 1. Letailed Information on the Logged Units of the
Andrews Forsst Prior to 1958.

llate late

Unit Aoreasge Aspect “levation Logged Burned
§ 18 40 Horth  1,650-2,250 1950 1951
ic 30 North  1,0600-2,000 1550 1951

1D 38 North 2,200-2,600 1950 195152
| e 37 North  2,000-2,750 1951-52 1952
¥ 68 North 2,L00-3,000 1951 1952
16 34 dorth  2,550-3,C00 1951 1952
11 LY Xorth  3,250«4,000 1951l-52 1952
; 11 66 Yorth  3,000-4,000 1951-52 1952
§ 2a 24 lorth  1,000-2,000 1951-52 1952
é 2B 22 North  1,950-2,350 1951-52 1952
| 2t 36 Horth  1,350-2,200 1952 1952
| 2D 33.5  Forth 2,000-2,500 1952 1952
g 2Ee Ll ¥orth 2,200-2,750 1952 1953
f 3A Sk Socuth 1,550-2,000 1952 1952
2 3B 21 South  1,800-2,100 1952 1953
é 3¢ 50 South 1,050-2,350 1952-53 1953
| i 1S South  1,800-2,200 1952-53 1953
! w® 27 South  2,150-2,750 1952-53 1953
3F 50 South  2,050-2,650 1953 1953
3G L1 3outh 2,500-2,750 1953 1953
3H 29 South 2,700-2,950 1953 1953




Table 1 - continued

—ate vate

Tnit Acreage Aspaect “levation Logged Burnea
31 L Seuth  2,000-3,250 1953 1953
8 0.7 South  1,850-2,200 1954 195l
52 1.5 south 1,950-2,250 1954 1954
53 3e3 -outh  1,950-2,300 1934 1955
Sl 8.3 oouth  1,950-2,350 1954 1955
55 2.3 ~outh 2,500-2,550 1954 2954
ou Fed south  2,550-2,500 1954 1954
S7% L.O Jouth  2,600-2,750 1954 1955
Gl# 4.0 South  3,050-3,150 1954 1955
G2a 2.0 couth  3,100-3,150 1954 1955
G3 1.0 South 3,050 1634 1955
s 0.75 douth 3,000 1954 1955
G5 0.5 Gouth 3,000 1954 1655
Gow 0.25 GSouth 3,000 1954 1955
GTe 0.125 GSouth 3,050 1554 1955
SA 70.5 South  2,000-2,700 1954 1955
SB# 48 South 2,900-2,500 195455 1955
5C4 20 South  3,200-3,400 1954-55 1955
6A 45 North  3,500-4,000 1956 1957
6B 56 North  3,500-4,000 1956 1957

#Not sampled by the spotlizht or caylight cruilse
techniques becsuse esrth slides preventea access by
vehicle.
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shade-tolerant specles could survive., Vine maple, salsl,
rhododencron, and gsword fern mace up the bulk of the under-
atory, and even these species were irresular in distrie.
bution.

when the forest cenopy 1s removed by logging, condi-
tions suitable for growth of s crest number of slant
specles ere created. sSunlight reachea the earth, and .weny
shrubs, freec from the rorest suppressiocn, assume vigorous
growth, Invader species, not a part of the oricinal forest
uncerstory, sre carried ss sesd by wind, bircs, and other
sanimels, and socn become established on the logged sress.
Within & short time the exposed ground 1s covered by a
thick, vigorocus growth of plant ccver. Important plant
specles of the successional stages fcollowing logging are
listed in Table 2,

The availability of en abundance of sxcellsnt ceer
food made possible a build-up of the <eer pcopulation in the
Andrews rforest, Although slow at Cirst, the population has
increased rapidly during the lsst few years, and now a
sizsble herd occuples the sres curing the summer months.

Avsilability of suitable ceer food 18 but one of the
factors resulting from a stsggered-setting system of timber
harvest which favor deer procuction. One iumportant factor
is the creation of edge type habitat. Removal of timber
from & number of small units results in a far zreater

anount of ecge erea than would be obtalned from a single



Teble 2. Average Percent Cover of Iwportant Plant tpecles On Low tlevstion, lorth

Slope Logged Units of the Andrews forest.

pu 69"70 .

tiodifled Iroa Yerkes (17,

Grouwing seascn after burning

HRBACEWS SPLCIES 1 N 5 6
furvivors of understcry
A1l species 1.8 1.3 0.8 0.0
Invading ennuals
Wood groundsel (Senecio sylvaticus) 12.0 0.3 O.1 0.0
Annusl eplloblum (Epilebluam 8pp.) 0.1 0.4 0.1 0.6
Others 0.9 0.2 0.1 0.0
Tctal 13.0 0.9 0.3 0.6
Invading perennials
Fire-weed (ipilobium angustifclium) 11.9 97 11,2 S5eli L7
Peerly everlasting (inaphells margaritacea) 0.0 0.1 0.2 0.1 0.1
kestern hawkweed (iileraciua aslbertinum) 0.0 0.0 Ol 0.3 0.2
tlender cudweod (Cnaphallum alerocephalux) .l 0.0 0.0 0.0 0.1
Thlatle (Cirsiw 22&) Onl 0.? 0.1 0.1 Ock
Others 1.9 0.2 3.6 1.3 0.3
Total 14 .0 10.2 15.2 Tl 5.8
Total herb8CeoUS v o « o « o o o o o s o o o o = 28.8 20.9 17.} 03 7.2

g1



fable 2 - continued

Growing season a&fter burning
WOOLY SPECIES 1 2 b 5 6

survivors of understory

Vine maple (Acer clrelnatum) 0.7 1.4 0.7 1.6 1.5
Oregon grape (Berberls nervosa) 0.5 0.3 0.4 0.3 0.3
Salal (Geultherie shallon 0.1 0.5 0.1 0.4 0.3
Rhododendron (Rhododenuron sSppe.) 0.l 1.0 0.3 0.h4 0.7
wild blackberry (Rubus vitifollus) 5.2 6.5 5.6 3.6 2.5
Twin-flower (Linnees borealls) 0.9 1.5 1.5 3.6 5.0
wWwhipple-vine (whipplca wmocesta) 0.2 0.0 0.9 C.ly 0.7
Cthers 0.6 0.0 0.0 O.h 0.0

Total 8.6 11.2 9.5 10.7 11.0

Invaders

Elderberry (Sambucus spp.) 0.3 0.2 0.0 0.5 0.2
Thimble berry (aubus parviflorus) 0.1 0.2 0.5 0.3 0.1
Willow (Zelix spp.) 0.1 0.9 0.4 0.8 0.1
Others 0.0 0.4 1.3 1.6 1.7

Total . 1.7 3.0 3.2 2.1

Total HOC‘dy . . - . e . . [y ° . . . . . - . . . e = 901 12;.9 12.5 1509 1301
Totsl herbececus 8NG WOOUY o o o « o « o o o o o « 379  33.86 29.9 22.2 20.3

6T
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large cutting. DNecsuse of the proxixity cf the [cod supply
in the cut sreas, the remalning tiwcber receives heavy
utilization, and becomes veluable for satisrying the

i requiresents of ceer.
Precators

Although many predatery specles, irclucing black bear

(Ursus americsnus), coycte (Cania latrsns), anc bobcat

(Lynx rufus) are resi:zent to the ares, little infcrmation

concerning their effect upon the deer herd was ooteined,
Black boars were observed on seversl occasions uuring the
stucy. Cursory examinstion of one scat revesled a portion
of a fawn hoof. Ho coyotes were cbserved within the study
area, but the emount of sign found along trails and road-
ways evicenced their presence.

Two bobcats were seen in the Andrews orest, both
spotlighted on the night of iay 13. The tracks of several

cougars (Felis concolor) were found on the ri.ges boraering

the forest, and sighting of tﬁo cougars near the confluence
of Lookout Creek was reported. while comestic cogs (Canis
familiaris) were known to run deer in the McKenzie Valley,
they presented no problem in the stucy srea. ~rossible
avian predators which were cobserved Iincluded the golden

eagle (Aquils chryssetos csnacensis) anc the bald eagle

(ilalisestus leucocephalus).
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Precetion effect of many of the above can be dis-
countea beceuse of rarity of the species in the area or
lsck of effectiveness or both, Probebly the :most lmportant
precdators in the Andrews Forest are the coyote, the tlack
bear, and the cougar. W“hile undoubtedly scme deer, espe-
cially the more vulnerable f{awns, Isll prey esch year, the
meaver oevidencs suggests that the oversll elfect of preda=-
tors on the Ancrews herd is small. Cnly two ceses cof
possible predation mortality, both rawns, were founa during
the one-year study per.iod, and ir neither instence could it
be determined that the actual kill wes meade by a predator.
It may well be that the predatory species were acting as

scavengers upon fawns that succumbed to other factors.
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HERD CCHPQSITIOR

Age Composition

Of the 1,022 deer spotlizhted during the summer uonths
on the Andrews rorest, 518 were classifled accorcing o age
(Table 3). The number of unicentified :ieer is quite high
because age ldentiflcation wes often difficult, Hany
airhtinzs were mace from a dilstance at which only the "aye-
shine” could be ulstinguished. +«hiles the placement of the
eyes and head motions are often inaicative of asze, such
criteris were not used, Only aeer that were viewed within
easy lcentiflication rsnge, and could be nositively clas-
siflea 28 to age were so recorded,

Over the sesson, an adult to yeerling ratio of L.19:1
was obtained. It may be that this figure 1s high bscsuse
of the progressive diffliculty of luentificaticn of yeare
lings as the sumnmer advanced. Identiflcstion was caslest
during the wmonths of April and liay becsuse of the markec
dlscrepancy in size, the adults being consiierably larger
then the fawn-llke yearlings. As the 3esson progressed and
the yearlings approached maturity, the group character-
lztics zraduslly ulseppecred, and luentiflcstion, espoe
cially by spotlight, became <ifficult. Slightly smaller
8ize and presence of spikec antlers in the males were the

only rescily recognizable identifying festures. This
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Table 2 Arge Composition of 3lack-tailed Doer JUpotllighteca

- .

in the ancrews ixperimental ‘orest .uring 1958.

Yeare Unidon-
Xonth Adults lincs awns tiflea Total
April 21 g 0 30 58
Hay T4 25 0 139 2133
June 33 I 3 112 152
July 114 31 21 125 291
August 180 19 36 3y 239
September 18 0 14 12 Ly
Totel 360 86 W 302 1022

slight difference in size was difficult to distinguish in
the limited light of the spotlight, and in meny sightings
no other deer were present for campariscn. “onasequently,
only the deer that were spotlighted in Cavoreble concitions
relatively close to the roed could be identified specifi-
cally &8s yesrlings or acults curing the late summer uonths.
In view cof these cirocumstences, 1t :iay bo that tha
April and liay ratioc of three acdults to one yearling 1s a
more accurate {igure. This speéulation is subatentiated by
the results obtainec from the June and July -aylight
samples anc the general daylight observaetions during July
and August. The former gave a figure of 2.63 adults per
yesrling, while the latter yieldeu a 3:1 rstioc lcentical

to the April and Hay spctlight results. It should be noted
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that identification of yearlings during the late sumaer
periods was accomplishea more eoasily by caylight than by
artificisl light. The cbserver's sense of perspective was
better in dsylight, and size of the deer could be more
easily determined by comperison with the surrouncuings.
Animals could be iluentified as to age with the said of bine
oculars at ranzes far beycnd the identiflicstion range of
the spotlight beanm.

The role of the fawns in hera cowposition will be

discussed under the hescinzg of reproduction.
Sex Ratio

A sex ratlo of 1 buck to 3.24 coes was obtainea from
301 deer claessified during spotlight semples. The cata
obtsined from the caylight samples snu general observsations
compared favorsbly, ylelding ratios of l:l4 anc l:3.43 re-
spectively. The difference of results between methous is
incensequentisl considering the variables involved in
sampling. Although there are many factors sffecting age
composition sempling, there is sufficient evidence to
believe that shere are several does for every buck in the
Ancrews herd,

The reascn for the prepondersnce of does in the popu-
lation is cause for speculstion, It doces not appesr to be

due to sex ratio st birth., Robinette (12, p. L419), working
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with mule deer (Ucoccileus hemionus), derived a sex ratio

of 111 meles to 100 females from 1,924 fetuses, anc a 122
to 100 ratic for fawns a few cays olu. It 1is possible that
a similar sex ratioc of fawns exists Iin the blacketailec
deer, since it is a subspeciflic form of the mule deer,

‘rom & limited sample of tlack-tailed ceer fawns, Taber
(13, p. 96) cerived s sex ratic of 127 males per 100
females.

It seems doubtful that the environment woulc favor
survivel of one sex of [awn over ths other, but Taber and
Daesmann (14, p. 310) reported a sex : ifferential in wmortal-
ity of blacktail fawns in Celifornis. They suggest that
the higher rate of mortality of males i3 due to & higher
metabolic rate, which results in greater aggresiveness.
This would tenc to place the males in situations with which
they are unable to cope more often than the more cautious
females., However, the suthors attribute the majority of
such mortality to starvation and sccidents, neither of
which seems to be an important factor in the Andrews rorest
herd at present, Winter survivel awmong fawns of the
Andrews Foreat herd coulc be expected to ve nearly equal
for the two sexes. In the rishleke Forest herd of Utsh,
Robinette (11, p. 12) founa winter mortality of 332 fawns
to be divided equelly metween the sexes, ittle indication

exists that prececicus animals sare selective of sex.
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It appesrs, therefore, that the primsry cause cf the
unbalanced rstioc cf males to femsles can be treced to the
legal hunter hsrvest. In acdition to the regular buck
3eascon, Jrezon has had an antlerless deer harvest in cne
form or ancother since 1952. In the seven hunting seassons
from 1652 through 1950, bucks hsve couprised cver two-
thirds of the snruel take. The portion of male deer in the
total kill rangecd from 79 percent in 1952 to 66 percent in
1958 with an averasgze of 72 rercent for the periocd (9,
Pe 3)s It seems logical that a heavy harvest of uales
could have a consicersble effect on the sex ratic of a deer
herd. Lauckhart (6, p. 156) relates an instence in
Thurston County, “eshington, where a ratic of 1 buck to
1.58 does was recduced to 1 buck to 2.8 does in one year of
heavy huntingz. In the ares where the preaent stuay was
conducted an appreciable portion of the hunting pressure
comes from locsl residents, since hunters f{rom populetion
centers in the Willamette Valley usually journey to eastern
Oregon to hunt the mule deer. Locsl hunters, being more
familiar with the deer and the sres, iay be more auccesaful
in finding and killinz bucks. This factor may alsc have
contributed tc the unbslanced sex ratic of the Andrews

herd,
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Reproduction

The first zigns of the approachn of the l'awning season
wers observed in micd-sday when the breedinz does began to
appear heavy with Cfawn (:izure 2)., Towarc the end of .ay
anc the beginnineg of June the {emales sppesred awkward in
their novements, burdened ty the saditional weight, but
their appeserance hbellea the agility they clsplayed on oc-
cesicns. During this period, the does lesve the ccumpany of
other adult deer and .rive off thelr previous yeer's {gwns,
now vearlingsa, 1f they are still ollowing.

A location furnisiiing gooa concealment, usually in the
timber surrouncing a logged unit, 1is chosen as the fawning
site. Some of the older does msy return to the same urea
for fawning yosr sfter year. Jay Gashwiler, U.5. Fish snd
41l1dlife Cervice bilologist, reported (personal conversae
tion) a semi-tame coe thet hac borne f{awns in thoe same
location in unit 2B for two seasons previocus to this study.
The doe again fawned in the same sres during the study.

Although some early birchs may have alresdy occurred,
the bulk of the fawning began arounc¢ the 10th of June.,
“awns first began to show up in both the spotlight counts
and the daylight counts on the 13th of June., They were
stroag enough to move well, indicating &n aze of approxi-
aately L to 10 days. Ffewns were cbserved regulsrly in the

samplea after this datw., The latest known fawn birth
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ooccurred in the lst week of July. A weax male f'awn, not
nmore than three or fcur cays old, was found in unit SA on
July 8. In genersl, 1t can be said thst the fawning period
extended over the month of June with the grestest portion
being dropped around mid-acnth.

The young fawns spenc auch of their esrly life bedded
in heavy cover whils the coe goes about her <aily sctivi-
tlies. The does sre or'ten seen feecing or resting while the
hiaden fawnsa so undetected; consequently, an socurate
sample of fawns i3 qifficult to obtain.

The night spotlight samples for July, August, and
Jeptember ylelded a total of 71 fawns and 232 saults,

Since approximately one out of four sdult anixals in the
Andrews herd 1s a male, one-fourth of the 232 acults was
discounted in figuring rawn procuction. This resulted in
174 adult does to 71 fawns for a retioc of 1 coe per .4l
fawns. Considering the excellent concition of the range,
the figure sppears excepticnally low. It seems even more
erronsocus wnen the matter of twin births is taken into
account, Of the 71 fawns sighted, L2 were the result of
twin births, which means an actusl total of only 50 births
out of 174 coes, leaving 124 .oes unaccounted [or. If
such i3 the case, 71 percent cof the auult does in the popu-
lation must have been barren, or have lost their fawns
shortly after perturition. +hile barrenness or loss of

fawn undcubtedly occcurred In some instances, a nwaber
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of does spotlighted with no f'awns seen nearby werc observed
to te lacteting., ‘ence, nany does aighted had appsarently
procuced fawns which were hidden at the moment, resulting
in a mejor source of error.

A system used by Batterson of the Oregon Geme Couwuad s-
sion, reported by Cowan (1, p. 532), to determine approxi-
mate reprocuction of a deer herd consists of counting only
the does which have fawns following. :hile the wmethod does
not take intc account barren does or those that have lost
their fawns, it cdoes lncicete the relative fertility of the
procuctive femsles of the herd. In applying this system to
the spotlight cata, a modiflcation wes wmade., wuite often
the spotlight ssmples revealed bedded fawns, with no does
present in the vicinity. In the analysia, a doe was added
for each such fawn observed since her existence was highly
probable,

Analyzed by this method, the spotlight cata ylelded 50
does with 71 fawns for a ratio of l:1.4,2. There were 21
sets of twins out of 50 births, indicating that L2 percent
of the fertile coes bore twin fawns. Similar analysis of
the combined daylight sample end general observations re-
sulted in the sighting of 28 coes and L3 fawns for a 1:1.54
ratioc. Of the 28 coes, 15, or 53.6 percent, hac twins fol-
lowing them. It is probasble that the reprocuctive rate of
the Andrews herc is in the neizhborhcod of l.4 to 1.5 fawns

per doe, indicsting satistactory reprocuction.
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Fawn survivsl anpearec to ke high, but seccoruing to
Cowan (1, p. 533), losaes of not lass than 20 parcsnt or
dore than 33 percent between pregnancy and twWo mcnths of
agze ars probeble on good range. Informaetion pertaining to
losses befors birth was complétcly laciking in the study,
and only two cases of 0ste-natal [awn wortslity were known.
A fawn hoof was found in a black tear scst, but 1%t was not
nown that the bear nrde the actusl kill., The other known
case ws3 reported by .ir, Jack Tothacher of the :orest ler-
vice who found a portion of <ried fawn skin that had appare
ently been chewed by scavenrers. Again the actual cause of
deesth was not ascertsinea, and may or rnay not have been the
work of predators. Since nany pctential predators frequent
the ares, 1t seems highly likely that some younc {awns fall
prey to them., It 18 of interest to note that most of the
fewns cbservec during the study were seen below 2,700 feet
in elevaticn, while the heaviest sign of coyotes and black
beers was found at elevations above 3,000 fset. Cuch &
distribution would nc .Joubt reduce the nuaber of encounters
between fawn decr and Uwo of the .uain predatory specles
resident to the area.

The gestetion pericad in the coast ceer has been estabe
lished at spproximstely seven wonths (3, p. 260; 1, p. 531).
Since the fawn-crop extended frocm approximstely June 1 to
July 1, the rut of the vrevious sll amust have cccurred

primerily during the month of 'ovember. Limited
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observations incicate that the 1958 fall rut occurred
during approximstely the same nericd as in the previous
vear, A prime four-point buck harvested on Jctcber 19
showed no phvsicel signs of breecing condition. Jeveral
mature bucks harvested during the svecial seascn held
November 15 and 16, 1958, hsc swollan necks, incicating
rutting sctivities.

Curing the rut, *the /nurows herd i3 on the wintering
areas, Here aaverse effecta of an unbalsnced sex ratio
upon breeding would be mininizeu. Since the raeceptive
perioa of dces lasts from & few hours to less than a day
{10, p. 30), 1t i3 important that & mate be found quickly.
The black-tails in this area do not "yard"™ like the castern
white-tailed deer, nor do they rorm the large groups often
encountered on the winter range cf thoe mule ceer. Coast
deer sroups at this time cI yesar rarely exceed six or
eight animals in the erea studled. Reduction of the avail-
sble space of the wintering grounds as ccoupared with the
summer range tencs to congragate the herd, anc receptive

does would normelly be in the proximity of a sultable mate.
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CHARATTERIETICE ARD BEIHAVIOR

Group Sige

Muring the yeer, group size of blackteils veried cone
aidorebly, While single enimals or groups of two were
sighted most frequently, total numbers of deer were often
higher in the lerger groups. Groups of five and six
ocourred quite regulerly, while larger sggregetions were
rarely observed.

A definite seaeonsl trend in group size was revealed
by the spotlight sample caete., During the spring migrestion
periocd in April, over 60 percent of the totsl number of
ceer were in groups of three or more. Upon arrival st the
eummer renge, the deer quickly dispersed over the logged
units and occupled the entire renge. The "spreading out"
resulted in the breskdown of the larger migrationel groups.
In effect, the deer were sprescd thinner and could more
efficiently utilize the abundance of fevorsble habitat,
The trend towerd smell groups continued as the summer pro-
gresaed, and hit its peek during July when over 80 percent
of the population occurred singiy or in groups of two deer,

Little chenge in group size ocourred from July te
August, but groups tended tc be slightly larger, possibly
beceuse of the more frequent appearsnce of fawns accome

penying the does on their nightly foraging trips.

With the apprcach of September, the deer began forming
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larser sggregations, prior to the [all mizration out of the
summer area, Lerger croups occurred through the romalnder
of the yesr on the winter crounus, with the possible excep-
tion of <durinz the huntinz seamon., Observations nade
during this nertod were too limitec to reach sny 2¢nclue-
aions concerning the effects of huntine cn group size.

The ceneral trend, therefore, was toward the formaticn
of relsetivsely larce groups curing the winter and mlzration
neriods, and smaller ones during the suamer range Cccue

nancy.,

deaction to Weather

During the summer, dsily weasther conditions haa =z
marked effoct upon the activitios of the blacketailed deer.
Their pattern of feeliing anc resting was often influenced
by weather phenomena.

In studying the effects of weether on the behavior cf
the Andrews deer herd, 1t was often difficult to isoclats s
specific causative factor, since rainfall, temperature, and
relative humicity are inter-related forces,

Variation in the pattern of daily deer activitles
caused by maximal relative humicdity was probably slight
owing to its consistency. Meximum for the cay nearly
alweys occurred auring the night when relative humicity
rangec generally from 90 to 100 percent. On only seven

occasicns during the hottest summer months did it urop into
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the eishties. Never did lows occur on auccessive nishts
send only once was relative huxmidity btelow 85 percent.

Slmilerly, winimal ally temperature remalned r'airly
constant during the summer :wmocnths, and night teaperstures
fell consistently into the forties and rifties during this
season.

Ceversl aspocts wust be considered when clscussing
the effects of rain upon the sctivity of black-tallec deer.
In the stucy ares, rain hac little airect effect. _eer
showeu & genersl clsregcrc for any <isccomfort resulting
from rains, asnc carriec on their <alily asctivities in nesr-
normal fashion. The usual nsture of the rzin in the area
i3 a slow, steacy . riz-le which probably adds to the deer's
tolersnce, This, plus the fact that the blacktail has
beccme ecclogically adapted to the high rainfsll regicn of
western Cregon, results in slight cirect effect on deer
activities. Nevertheless, rain, through its influence on
tempersture anc relative humidity, ey have s consliderable
inacirect effect upon caily activity of deer.

uring the suamer, the temperature is wmuch lower on
cloudy, overcast cays then on cleer, sunny Jays. Hainfall,
of course, has a very deciced lowering effect upon temper-
ature, and cesuses a sherp increasse in relative humicity.
Curing ey, for example, the temperature ocn clear cays
averaged 77.5° while on reiny :sys 1t wes 65°F. .inimal

numidity on clesr cays wss 38 percent while on rainy days
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it was 55 percent. The above f'igures are generally repre-
sentative of the uodifving effects orf reinfall upon tempere
ature and relative humidity.

Temperature is probably the wmost fasportant westher
phenomenon inrfluencing deer activity in the Andrews ‘orest,
but it 1s impossible to separate the effect of relative
humidity from that of temperature. vaily low relative
hwnidity 1s rouzhly in inverse proportion to deily maximal
temperature, hence the two must be considerea as a complex
in their combtineac effects upon deer actlivity. Iereaftsr,
the mention of temperature should be interpreteda to include
the essoclated relative humidity.

Black-teileda deer are not prhysiclogically equipped to
withastand high temperatures, and when the heat becomes
oppressive they prefer to seek cover. According to Lins-
dale and Tomish (8, p. 305), black-tailed ceer begin to
show discomfort when the temperature approaches 30°F,

Since the summer temperatures in the Andrewsa ['orest are
frequently above 80°, deer often forseke :aytime fosalng
and retire to the protection of the virgin timber. IlHere,
they spend the cay in the shade of the closed canopy and
awelt more favorable conditicns before fececing.

DCata gathsred during June and July by the daylight
sampling methoa were tabuleted according tc temperature.

An aversze of 3.3 deer per sample was obtuinec from six

samples taken on clouay or rsiny .sys when the teaporeture
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wes below 30°P., while 1l samples taken on .ays viith tem=
peratures of 50°F. or above, averaged 4.2 sightinzs per
ssnple. +hile the low number of observetions per saaple
would preclude any deflinite statements, they give incie
cations that nore deer zare attive on cool than cn hot days.

It should be pointed cut that the deylight crulse
samples were taken <uring the .orning hours, often befcre
temperetures hac reached 0°7, on the not (8Y8. .86r, NOWe
aver, began showingz a response to the hsat well before it
reachec the critlcal 30°7, point.

It appears, therercre, that lighter «aytise feeding
would result in higher night-time r'ceding, and conse-
guently, higher ccunts during the night spotlizht samples.
vhile such is genereally true, 1t should be reslizeca that
the relationship 1s not 30 simple, and that many lectors
besices daytime temperatures are involved.

Deer, esven on cool cays, tend to [ced aore heevily
during the worning end evening., It is possible {or ueer
which do not feed curing hot cays to coumplete reeulng in
the cocl periccd from sunset until cdarkness., These animals
may finish {eecing end bed cown sgain before it becomes
cark encugh to concduect the spotlizht sawmple. This could
have a marked effect on spotlight results since the number
of cdeer sightec 1is highest when the percentage ol active

deer is highest (Tatle L).
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Table L. JSummery of Pedded and Active [eer Spotlighted in
the Andrews iorest by ~onth. !ercentsres sre
presented in parentheses.

April say June July August LCept.

Beddea deer 28(48) 7hL(31) 65(43) 38(30) 73(30) 12(27)
hsctive ueer 30(52) 1eL(69) 37(57) 202(70) 166(70) 32(73)
Total deer 53 238 152 290 239 Ll
Averepge 0.

of deer per
Sﬁmnle 703 29-8 1900 29.1 29.9 7.3

From Table |} 1t can te seen that the highest deer
ccunts were cbtained during the months of ey, July, and
August when the percentace of active deer recorded was in
the vicinity of 70. During Jurne, when the percent of
active deer .ropped to 57, the sample mesn dropped accord-
irsly. The months of April and Ceptember are not similar
since the semple means reflect an sctual chenge in totsl
populstion numbers because cof migraticn.

The higher percentaze of actlve deer in the spotlight
semples 18 reflected by & higher proportiocn of deer fceding
at night. Figure 3 1llustrates the relatiocnship tetween
the spotlight sample mean and maximsl daily temperature
mesn for the days when the spotlight samples were tsken.
As temperatures incressed so did the spotlight seumpvle
means. A decre&se in meen temperature during June was re-

flected in a decrease in the sample mean. Iliere agsin,
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April end leptember sru not cowpsrable because of .ilgra-
tionel changes in populetion nuwbers,

It was also rounc thet wide fluctuations in teapere
sture resulted ln wice rluctuations in the spotlight sample
cbservations (Figure L). During iay and June periocdic
cloudy and rainy westher causea temperatures to crop, which
resulted in a wide tempersture vsristicn from day to cay.
the variation of numbers of deor sighted by tho spotlight
methoa also ranged widely, Lack of rainfall ana renerally
clear sikles resulted in feirly conatant high daily temper-
aturss during July and fugust, The varistlion in the number
of deer spotllighted per sample was less during this period
than in the months of Hay and June.

Movements

The early period during dpril anc «ay on the suamer
range i3 characterizea by s consicerzbls amcunt of LOVee
ment. Yearlings are being uriven &uai by does as the
fawning season epproaches, .iany twoeyesr-old coes sre
leaving the waternal group teo bLesr young [or the {irst
time, It i8s from the younger deer classes that .mch of the
recruitinent for newly lozgec units 1s obtained. 4is the
fawning season passes and sumxer begins, home ranges become
well defined. Certain groups beccme recognizeble, and are
repeatecdly sighted in the sawme general area. The deer tend

to bo habituel in their sctivitles, and the ssme groups
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will continually be spotlighted within the sawme sres of
less than one ascre. awns slso sre oi'ten founc in the same
nlace night after night.

Home ranges of deer in the indrews iorest are suall,
probably becsuse of the excelilent interspersicn of vege=-
tative typs. The requirements of fcod, water, ana cover
can be satisfied in neurly all of the lozged unita., Gener-
ally the howme rsnge consisted of & logged unit a&nc the
adjolining timber., In cnly one case wss & group xnown to
include two units in its hame range.

Little preference botween north and south slopes was
exhibited in april and Asy, since deer numbers were lairly
well divided between the two exposures {(Table 5). A wovee
ment tower< the units with a north exposurs occurred wuring
June, and deer showed a sliczht preference lor north slopes
for the remaincer cof the season.

Table 5. uUistribution of Deer According to Clope,

Cbtained by the lpotlight lampling ~ethoac.
Percentages are presented in parentheses,

April Mey June July August Sept.
North
! slope
units 27(47) 120(50) 95(62) 150(52) 133(56) 26(59)
F% South
; slope

units 30(53) 118(50) 57(38) 139(48) 106(L4L) 18(41)
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The proference cen probably bs cttributec to several
factors, the nost iaportant being temperature. 4is previe
cusly polnted out, blscx-talled [eer are latolerant of nigh
temperatures, hance would probably prefecr cocoler north
slopes cduring the hot swamer months. Taber and Lasasnn
(15, pe. 2) have sugzested 55 to 65°7, a8 the optimal teue
rergture ranre for btlacketasilea deer in the chaparrasl area
cf California. Assucing the preference of the increws
Ferest hera to be siuiler, the optiael tempersture renge is
more nearly met cn the less exposed north slopes. 08t of
the roveuents of the deer ln the area incicete a tewmpore
ature preference appreiisating thet suggesteu bty “cber and
Dasnann.

The seccnd factor thet appears to affect slope prefer-
ence 1s condition of the forsge. Development cf forage 1is
later on the rnorth slopes (2, p. 29-30), therefcre it
remains succulent until later in the szesscn. The north
espect 1s exposea to dirsct sunlight for shcrter periocas
curing the sy, whick probably results in higher forszge
pslatebility., Alsc, as polntad cut by Terkes (17, p. 32),
total cover is higher on the north slcpes which results in
& higher svallability of usable fcrage. XZowever, uore than
adequate forsge 13 avallable on the scuth slopes, hence the
last factcer would probsbly have a winor inrluence on desy
distribution.

In the lozzed uni%ts on the north slope, the deer
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Table €. Distribution of Ceer Accordinz to levsticn,
Obtainec by the Spotllight f{awpling iethcc.
‘ercentazes are given In parentheses,

1500-2500 2500-4000  1500-2250 225003250
April 18(67) 9(33) 11(37) 19(63)
ey 79(66)  41(3h) 61(s52) 57(L3)
June 58(61)  37(39) as{ul)  32(56)
July 90(60)  60(L0) 68(L9) 71(51)
August ou(71)  39(29) 18(17)  88(83)
“eptember 19(73) 7(27) 4(22)  14(78)

preferred the lower elevations (Table 6). Of the deer
apotlighted throughout the seascn, 60 to 70 percent were in
units at an elevation below 2,500 fest. roam Table 6 it
can be seen that there was s general tencency fcr the deer
to miove upward from April through July. Ferhaps this may
be attributed to tesmperature changes, anc the earlier stage
of' growth of the vezetatiocn st the higher elevaticns on
north aspects (2, p. 29). This trenc continuea until the
middle of August, when a sharp cownward irovement begsan.

Ho explanation for the sucden downwara shift can be found.
“eather conditlicns during this perioc remasined nesrly
constent, and no particular change in vegetation was

noticed,

Distribution of deer on units with & southern expocsure
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was quite variable during the year., The only definite
altitucinal prefercnce shown was in fugust when 83 percent
of the deer were found above 2,250 feet (Tsble 6). Zince
differences in envircnmental concditions such as exposure to
sun, temperature, anu veuetstive Jevelovzent, of units at
various elevations on the scuth slope were .ore uniform
than theose on the north slope, deer :distribution nstterns
could be expected to be less cefinite. The south zlope,
also, wes not &s high as the north, and desr movezent
between units cid not represent as grest & chsnge Iin ele-

vation.

Higration

The Andrews Forest herd 1s migratory in nature, occu-
pying the expsrimental forest during the summer and moving
out of the ares to the lower elevations for the winter. In
this manner the deer are able tc occupy the environment
furnishing the most suitsble condlitions for survivsl. The
migratory habit hss unccubtedly developed as aa‘adaptatién
to winter snow conditicns. Zlecktslls occupying renges
lying below winter snowlines do not generally exhibit a
zigretory hsabit.

The first sign of the upward migrstion in the spring
was found curing mid-March, when movements of deer in the
lower elevations became spparent. 2By lste iarch, concene

trations of deer had built up slong the top of Lookout
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Ridge near the southwest border of the Andrews Forest,
Here they remained for several weeks, apparentiy awalting
conditions to their liking before moving into the eres.

The spotlight samples were begun on the 2nd of April,
and the first deer sightingcs were made on the night of the
8th., Thereafter followed a gradusl bulldup of numbers,
until & leveling off period was reached in early May.

Movement into the area wes not controlled by distri-
bution of snow, While & limited smount of snow remeined on
the higher parts of Lookout Ridge, the aree was generslly
open, Access to the Andrews Forest via the dreinage proper
wes completely free of snow for a considerable length of
time before eny movement into the area occurred, Hovement
to e locetion nesr the sree wes accomplished early. The
sctusl occupation appeared toc be associated with temper-
sture increase (Figure 5) slthough not necesserily caused
by it., Similer correlstions probasbly could be found with
vegetative development or the photo-pericd esmong other
factors, During March end early April, temperatures were
in the forties and fifties, In the first half of April,
deer begen to 4drift slowly into the aree, and the spotlight
ssmples showed & gradual upwerd trend., lowever, when high
temperstures occurred on the last days of April and eerly
Mey, the spotlight counts mounted rapidly. Although part
of the increase in numbers sighted undoubtedly wes due to

hesvier night feeding because of temperature increases, it
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is bellieved that the mejority cof the ilncrexent wes the
result of mizraticn. TMeer were ragularly seen woving along
the roadway towar: the Ancdrews .orest during thls period.
Apparently, when concltions in the stuuy area becasme favor-
able, the migration was greatly accsalerated.

The eerliy migrents tenced to remain In logged units
near the lower end of the Lookout “reek  rainaze, tut aas
the migration progressed a genorsl dispersion over the ares
cceurred., Iy mid-ilay, most of the logred units were occue
nied by deer,

Seversl aspotlight samples taken during the spring of
1959 revesled that many deer return to their home range cf
the previcus yesr. Out of thirteen zroups sighted in one
spotlight sample, {ive were recognized as those occupying
the same home ranges the previous summer,

o8t black-teilec deer heras migrate ln the rall as a
direct result of snowfall, which forces them cownwara ocut
of the summer range (1, p. 572). The deer in the Three
Sisters Wilderness Ares, for exauple, have a well-dellned
migrationsl pattern, remaining at elevations near the crest
of the Cascsde range until (sll snows :rive them cdown. The
migrationel trek covers & distence of spproximetely 15
miles, snd 1s largely scccomplished 1n a matter of a lew
days.

The [8ll unigrstion of the Anc<rews herc i3 unlque in

that it occurs early in the [sll, long before inclement
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weather begins. rovemint out of the area began early 1n
Zeptember, snc by the 20th of the menth only occesional
animals remsiped (Figure 5)., The (irst snowlfall csme cn
Hovember 13th, nearly two months sfter the deer hac left
the experluental forest.

T™e early departure of deer, tecsuse ol its variation
from the usgually held concept of a fall ulgration, poses s
question of interpretatiocn. The upper limits of the winter
grounds are locsted at epproximstely the snowllne since
black-taileu desr in this arsa show msrked intolerance
toward snow. The snowline is generally locsted in the
vicinity of the Loockcut Creekeillue River confluence; theree
fore, the diatances from the summer ranze in the Andrews
Fforest to the wintering aress are extremsly short, in aome
cases less than one mile. FBecsuse of the short ulstance,
there 1s some question whether the deer are making a local
movement rather than a migration.

Since the majority of deer then occupy south slopes a
short distance awasy, 1t may te argued thst the movement 1is
8imply a local shift made in response to weather or vege-
tative conditions., If such were the case, there would be
no need for the deer occupying the south slope in the
Andrews iForest to move, yet they sbandoned the area at the
same time as the remsinder of the herd. Concerning the
fall covement of the increws [orest herc Dealy (2, p. 40)

stated, "Zince deer actually moved out of the lcrged units
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during August and September, 1t cen be rssumed from limited
signs that they :oved up ana out of the irsinage intoc high
awountsln wmesdows, c¢ld ™Mirns end old logged units which were
their habitat bercre loggzing begen in the stuay area”.
“vidence obtained curing the present stuuy tencs to refute
the assumption that the herd xoves up auring the periccd of
fall ciovement, & considersble amount of sign was found to
inilcate that novement .owne-arainage was occurring, and
examination nf the hicrh elevations on the northern-most and
eastern-most ri.ges, inclu.lng the mescuows, revealed nearly
no sign of deer durinc thils pericc. Althourh deer were
present near the top of Lockout Ridge, cutalue the boundg=
rica of the cxperizental fcresnt, there 13 little resson to
belleve that they were part of the Andrews herd, since deer
were resident to this area sll summsr long. It will be
pointed out later that deer tenced to cross Lookout iidge
via a low saddle. It ~eems iogicsl that such a tendency
toward utilizing the lowest passaze would nof be exhibited
if the deer were movinz to the higher slevaetions.

An extremely comprehensive merking study would be
necessery to galn complete infcormation concerning the fall
novement, It 13 sugpestea, however, thset until Iinformetion
to the contrary 1s obteined, it should be considered a
migretion for the reesons alreaay statec, anc beceuse it
occurs at spproximately the ssme time arnnuslly. 3ilso, the

distance covered curing the imove, althourh short, tskes the
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deer from the summer rsnge to the wintering grounds. The
cause of the eerly uigratioan 13 by no mesns understooc.
“hile the timing is clogely correlated with the rying up
of perenrnial rire-weed, there remalns uan cbundance of
browse cf preferred specles. <ater, while not as rescily
available a3 it was easrlier in the seascon, 13 still widee
gapread and zbundant.

“Jeather condltions remsined essentiully unchanged,
with the exception of the iret fell rein, G.39 of an inch,
uhich l'ell on August 29, causing & <rop in maximal Zaily
temperature. The main curop in deéer nuwmbers Iollowed the
drop in temperature (Filgure 5), ‘“hereaiter, the cecline in
spotlight sample counts generally reflectea the cecline in
mexinal daily temperature, but 1t 13 not known whether or
not this was the csusative factor lor wigreticn.

Fisher et al. (5, p. 10) reported a similer situation
in the Interstate Ceer Ilera, They state, "“hile, according
to locel [{olklore, amigrations stsrt with fall storms, actu-
ally they stsrt with an almost lmperceptible change in
woeather, OStorms intensify wovement. However, the trigger
that starts the nigration 18 probably the sessonel urop in
temperature,” leasonal tempersture :uecline, then, .ay well
be the csuse of the esrly migrstion of the Andrews herd.

There were two principal paths used by deer during the
fall wmigration. Une is through a low 3addle in Lookout

ilcdge where the elevation <rops to 3,200 feet {rom its
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usual 4,000 fect or acre heizht (iigure 7). This rcute
provides & quick snc easy pussage {rca the north slcpe
units over the top of l.occkocut R1dze to the scuth slcecpe Xill
Creek Units, which are lccasted on the meln licKenzie Hiver
drainage. It 13 a8 short <ictance, the saddle being less
then cone mile from some of the reorth alope indrews Porest
units,

The other route ussd in the {all wigreticn l1s Jown the
Lockout Ireinege, which 13 a gracual, but cconstasnt downhill
trek, Althouzgh the migration 13 rnot restricted tco s single
treil, often deer using the route take advantage of access
roads for casy traveling, Hany, when reeching the Blue
River, cross it near the Lceckcut Creek confluence and move
along an old abanconec legging rosd that parsllels the
river on the west sicde (Pigure 6).

Although the sviilence is inconclusive, it 1s possible
that the deer use the ilame route habituelly, not switching
from cne to the cother, A deflinite indcication that such is
the case was obtained follewing the [irst snowfall of the
season on lovecmber 13, The following day, a complete
reconnalasance of the iAndrews "orest was uede In search of
deer sign. In the snow, two sets of tracks were found that
led from unit 1B up through the low saddle in Lookout
Hidge. These anliials preferrec tc move throush approxi-
mately one foot of sznow to pass over the top of the ridge

rather than move cown along the . rainage which was ree



of snow.

Accoraing to Leopold et al, (7, p. 81), scach deer in
the Jawbtone Leer lierd in California has s hipghly specific
winter home range to which 1t returns each vear, The
authors state that ""lcse observation of the ceer zrriving
on the winter range indlcstes that each acult arimal knowus
rprecisely where it 1s geoing ancd leaves the wmain trail (and
the comrnaeny cf other mizrating deer) at the :.0st convenient
point to reach its own customary wintering arees.” Ccone-
sicdering such %“c be the case with the /Andrews herd, and
since many deer are lknewn to return to the saze home locsale
cn the summer range, such would incicets that the migra-
ticnal path between the two areas is elso quite well
defined, ‘ach deer would have a separate home rango for
summer and winter connected by the migrational route
between the two, Therafore, inacividual animals, though
they chose their own home areas, would habituelly tend to
follow the same migretiocn route vear aftsr yeer. Since
there are two msin routes of migration, this assumption
would further sugpest that the deer first inhabiting the
early cuttings originated from two separate sources, to
which each returns in the winter by separate uwigrational
routes,

The deer in this area winter on the sxposecd scuthe
facing slopes and protected velleys at the lower sleva-

tions., Generslly, these areas are zites of old lozging
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operations where the virzin tinber has been reuwoved, and
low-growing shrubs ana trees furnish lcocu within reach of
the Ceer,

Einarsen {4, p. 211) has shown thet crude protein of
browse decresases curing periccs cof cloudy and dull weather.
"his {8 an luportent consicdersticn cduring the reipy winter
iwonths when little sunshine reaches the plants, The crude
proteirn level of [{ive percent is «iven ty :Linersen as the
criticel polrnt below which melnutriticn and Jeer losses can
be expecteu., Comparisons of crucde protein percentuves by
Lealy (2, pe 33) between lcgged snd ceanopied areas, on
venuary 15, 1956, indicated thet foocd plents in cunopied
aress were consictently lower in nutriticnsl veslue. Zrude
pretein levels of plants taken uncer the tlmber often
yieldec percentspes telcw the flve percent level considered
bty insrsen to te criticsl.

The above stucles emphasize the neceasity cf logged
arees for overwintering deer, It 13 nct encuzh that a high
total acreaze te avrilstle {or the animals st the low elee
vaticns. ‘'hese aress aust alszo te covered by a growth of
leszser vegetaticn in & brushy early stare of forest succese-
sion, since only such types of vegeteticn will furnish
browse in quantity, and of s sufficient nutrient content to
safely overwinter black-tulled deer,

The south slopea‘utilized by winterinz deer are in the

best position to btenefit from what llttle surshine occurs
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during the winter pericd. Couth slopes have the acued
advantage of affording easy cownwara .ovement Iin case of
sddéitionel snowfall. The blacke-tailea <eer stuuled are
gquite Intolerant of snow, anc as little as five inches of
snow wmsey cause them to move .own. On Pebruary 28 approxi-
mately four to five Iinches of cnow fell. The decr in a
logged unit on the south slope of Lockout Hidge away from
the increws iorest uoved to a unit rouwhly 500 to 1,000
feet lower in elevaticn. A relatively heavy snowfall on
liovember 1l dcrove the deer from many of the higher sreass of
the wintering grounds. As the snowline receced .uring the
following weeks, the ceer crifted upward again and reoccu-
pied their former range up to the snowline.

Such elevational :movements in reaspcnse to sncwfall are
quite common snad may occur repeatedly during a single
winter. It is apparent that a considerable recduction of
availsble wintering areass would result from hesvy esna pere
sistent winter snows. It was such a situstion which led
realy (2, p. 36-38) to misinterpret such a movement as a
deer migration. Umisually persistent anows curing the
winter of 1656, when Desly's cbservations were tsaken,
masked the cheracter of the movewent., The areas {rom which
deer movements were observed by lesly are in aversge wine
tera below the snowlline, and hence are a part of the ncrmal
wintering area.

Thus fsar, only the upper limits of the wintering
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grounds have been discussea. zinéo the trapping and
narking progrem fsilec, no msens of ceterminineg the full
extent of ths migrstion was avsilable. ~hile many deer
uni.oubtedly winterecd close to the upper altitucinel limits,
there is much svicence indicating that at lesst a portion
of the herd noved down into bottomlands and -ieltas next to
the iHcXenzie iiver., Yumerocus tracks wero followec that led
down to the river, but thore was no wmeana of detoruining
whether or not they were mace by deer from the Anadrews
forest, since they coul< not be traced back that far, It
should be pointed cut that blecketailec deer are excellent
swimmers, hence water is sel.om a barrier to :ovements,
Deer were known to have crossed Blue 3iver frequently, and
several relialle persons reportec observing deer crossing
the awift current of the iicKenzie. One person, whose plsce
of work wes close to the river, related having seen four
deer crossing at varicus tilxes during the period of down=
werdé aigretion., e noted that none of the animals fought
the current, btut rather swam calaly until footing was
gainea on the {ser sice, Yorman Johnson, T... .'Ish and
Wildlife Cervice 3ilcolomist, told of flushing a blacktall
doe which plunged into the Willamette River and crossed to
the other side. lie expressecd the cpinion that the deer
swem across on & straighter course than wcule nave veen
possible for his Lebracor retreiver,

It 13 possitle, therefcre, that user {rom the Ancrews
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Porest could have crossed the vicKenzie iiver and moved
downstresm but 1t seems doubtful thet they woul. zove far,
since adequste wintering renge 1s avseilable in this area,

it 1a believed that few, if any, of the Ancrews deer move

beyond the town of Blue River,
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SUMHARY

A study of the Columblen blacketalled deer, Udocoileus

hemionus columbliasnus (Fichardson), inhsbiting the logged

anvironment of the H,J., Andrews .xperimental orest in the
west-central OUregon Cascaces was coniucted from Jenuary 8
to Ceceaber 30, 1955. The stuuy was a part of a leng term
oroject tec determine the arffects of clesr-cut, staggered-
setting logging of old-urowth ‘ouglgs-{ir upon wildlife.

Night spotlight ssmples were faken twice weekly [{rom
April through Jseptember, while tho deer were on their
summer range in the Andrews iorest. The logged areas were
covered by the beam of a hencd spotlight while driving the
road system of the ares. LUeer preszent were cbserved by the
reflection of light from their eyes. Binoculars were used
in an attempt to classify the deer according to aze and
sex., Jampling wa&s begun ocne to two houra after darkness
and was ususlly cocmpleted in three to four hours.

Laylight samples were taken during the montha of June
and July on the samo days as the night saaples, Siufilar
procedures were used in concuctinz the two types of
samples. Daylight sampling wes started shortly sf'ter day-
light and requirec three to Icur hours tc complete. Theae
gsempling wethous were nmot successlul in the lower eleva-
tiona to which the sncrews :'orest herc algrsted during the

winter, conseguently, a foot travel method of stuuy was
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used for this seguent of the stucy. ireator eaphasis was
placed cn the interpretetion of sien.

Linited information indicates a low number of deer
woere resident to the erea prior to ths beginninz of logging
activitios in 1950, ~eer incressed during the successional
stages of brushy vegetaticn that developea following the
removel of the csnopy of mature tiaber, leor (urther bene-
fitec from the cresticn cf cuge habitat resulting {rom the
corricors of timber remulining between the logged units,

Ratiocs of 4.19 adults per yearlin-, 3.24 :.ces per buck
and 1.42 lawns per (oe were obtained from the spotli:zht
samples taken curing the summer. Group size tenueu to be
small curing the summer, with single znimsls snd sroups of
two predominating, Larsger groups were ancountered curing
the perilocs of migration and during the winter, The over-
all erfect upon the herd by precators, lnecluding the
cougar, coyote, and blsck bear, which cccur in the sreas,
appeared to be felativoly unimportant.

Temperature appesred to be the :most importunt weather
phahomonon affecting activities of the .ndirews i’orest herd.,
Spotlight saeuxples following days of hizh towperature
revesled hicher averages cf deer sightinrs, which were a
refloction of the percentage of deer active rasther than
bedded curing the samp.in: periocd. This way have veen
attributable tc the snimals' [eecing at night to avoid high

daytime temperatures. iHivh varisticns in tewperature
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during & month resulted in similarly high variations in
spotlight ssmple counta,

Ko preference between north or south slopes was exhi-
bited by deer during the early seascon, but a movement
toward the north slopes occurred during June, end this
aspect was slightly favored through the remainder of the
summer. On the north slope, logged units below 2,500 feet
in elevation vere preferred during the dummor, although
there wes a gencral tendency for the animals to move to
the higher elevations “uring mid-swmuer, This trend was
sharply reversed in August when & downward movement
occurred. Elevational preference on the south slope was
evident only during the month of August when 83 percent of
the deer were sighted ebove 2,250 feet.

The spring migration begen in lete March, end was
completed by esrly May. The movement into the sres ococur=-
red s & graduel drift as the deer spread out and occupied
the logged units, Many deer were found te return to their
home ranges of the previous summer., Two meln routes were
utilized curing the fell migration from the sres. This
migretion was unususl in thst it cceurred during September,
long before the start of inclewment weather, Eoth spring
end fell migrations were correlateu with temperature
changes, although not mecessarily caused by them.

Logged or burned aress on exposed south slopes and

bottom lands at the lower elevastions were used by the deer
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ss wintering grounds. The need for non-timbered asrees to
carry the deer safely through the winter is besed on
nutritionel qusality es well &8s quantity of the availeble

browse.
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