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THE INFLUENCES OF LOGGING PRACTICES
ON COLUWBIAN BLACK~TAILED DEER IN
THE BLUE RIVER AREA OF OREGON.
INTRODUCTION

An investigation concerning the influence of J.ogging practices
on Columbien black-tailed deer, Odocoileus hemionus columbianus
(Richardson), (17, p. T99), vas conducted during the period July 25,
1955, to September 12, 1957, on the H. J. Andrews Experimental
Forest, Blue River, Oregon (Figure 1). The main cbjectives vere to
determine migrational habits, distributional patterns and site

preferences of deer, and to evaluate the suitability of hsbitat
chenges in the ares for deer. A nutritional project on deer browse,
using percent crude protein as & criterion, related quality to
éxgoﬁure, season, elevation, and light intensity. This progrem was ‘
activated in an attempt to learn the influence, if any, the nutri-
tional value, es indexed by crude protein content, has on deer
movements and distribution. Such information would be valuable to
the tecl;nician in managing deexr populations. |

Obgervations and sempling work on deer migrational patterus,
population trends, movements within the research eres, ele;ratim
and slope preference, seasonal habits, and tl_:e effects of food
availsbility on population movements to end from the forest were
also included.

Newly logged areas have numerically increased in Oregon and in
the wvhole Pacific Northwest. It is known that deer generally favor



nev openings vwhich are in different stages of plant succession.
Since many of these timbered areas have been and will be cut in the
Cascade pountains under the sustained yield plan of forest manesge~
ment, it would be advantageous to the game manager to tmdersfand the
vegetative potential of this region for supporting deer.

Will the study area and similar lands support large populations
of deer? Will support be seasonal, with these populations being
pushed d‘own into agricultural areas of conflict during the severe
winter months? These questions should be answered in order to
effectively ma'nage Columbian blacketailed deer in this area.

This investigation marked the beginmning of & projected longe-
temm research progrem vhich was designed to find answers to these
questions. The program was mostly of an observational nature since
it was believed that important information could be collected by
this method regarding the nagtfr:a} selection, reaction, and prefer~ .
ence of deer as they were influenced by logging activities.

Research wves conducted under the auspices of the Oregon Coop~
erative Wildlife Research Unit}, directed by Mr; Arthur §. Einarsen,
bioclogist of the United States Fish and Wildlife Service snd leeder

of the Unit,

lpgricultural Research Foundation, Oregon Game Coumission, Oregon
State College, Wildlife Management Institute, and United States
Fish and Wildlife Service cooperating.



LITERATURE REVIEW

1

The majority of Colurbian black-tailed deer studies have been o
conductedTn areas vhere climate was not severe enough to necessi-
tate deer migrations between definite winter and summer ranges.
There vas an abgd#a;gc; of literature pertaining to the non-migratory
or typical populations of deer, but very little pertaining to
migratory herds. Pertinent litersture concerning both migratory end ./
non-nigratory deer herds was surveyed. Also reviewed was other

literasture directly related to the study.

Rutrition

Many investigators who have studied the nutritional variations
of deer forage plants have used basically the following method:
sapples were taken from the current growth of thu, ovenedried,
end then analyzed to detemmine percent crude protein. This was done
by employiné the methods of the Association of Official Agricultural
Chemists (1). Only those portions of the current year's growth
vhich were nommally taken by the animal were used in analysis.

Bissell end Strong (2, p. 146) recognized the importance of
individual plant variations in protein content; They stated that ,
individual plents \may vary as much as 20 percent' ‘ror this reason
they collected twign\rrcm es many plents as poasible for each

species sampled.



Hundley (1k, p. 16, 17) collected samples of deer browse at
two-month intexvals and made an attempt to correlate these results

wvith soils. This investigator also determined moisture content for
brovse species. In addition to crude protein and moisture, he
determined the phbaphoms content, ether extract, ash, crude fiver,

and nitrogen-free extract of the gpecies studied. y

4

Bwank (22, p. 3, %), in testing Arizona chaparral browse species /
for nutritive content, élipped portions of the current twig growth on
‘four dates during the year in order to determine the seasonsl levels
of nutrition. Samples were taken on burned and nonburned areas to
detexmine differences, if any, of protein levels. A minimum of ten
plants were used for each sample to control variance within species.

Hegen (10, p. 166, 173, 174) sampled deer browse species from v

surmer and winter ranges to determine seasonal levels of nutrition.
Samples consisted of the teminal two inches of current growth from
several plants. The Association of Official Agricultural Chemists'
method of ana:lys:li wvas used., Hagen also stated:

"Chemical analysis of samples of deer forage plants
shov marked differences in composition of the various
species. There are also great differences between the
chemical composition of the forsge plants utilized by the
deer during the sumer, snd those plants utilized by the
deer during the winter. The most significent contrast
betwveen 'good! and ‘poor!. forsge species seem to be in
crude protein content. Plants preferred by the deer and
generally considered the best forage on the besis of
range evaluation prove to be consistently high in protein,
vhile the ‘emergency’ or ‘stuffing' feeds are low in
protein, Differences in fat and mineral content exist
snd may have a bearing on palatability and general
nutritive value, but seem to be less important than
protein content.”



. . 5
Bissell and Strong (2, p. 145, 146) chose crude protein as a

primai:v indicator of the nutritional value of deer browse for the

following reasons:

*(1) Most American feeding standards for domestic
runinants are based upon the crude protein content of the
feed, and thus, the benefits of the vast literature on
livestock feeding may be utilized. (2) Protein is the
foodstuff most important for maintenance and for growth.
(3) The crude fiber content of plents is extremely
important in influencing the digestibility of crude protein
and in supplying energy through its own breakdown into
soluble carbohydrates. However, the crude fiber deter-
nination was considered too lengthy to be applied to the
large number of plant samples being evaluated. (4) Total
ash is a meaningless figure in deer nutrition, although
useful in the economics of commercial feed production.

(5) Fat content of plants as & rule is very low in the
plant structures vhich deer commonly eat, and the impor-
tance of fat in ruminant nutrition appears to be of little

significance in their case.

"It certainly is true that the approach may be overe
simplified, since the calcium/phosphorus ratio, vitemin
content, obscure growth factors, and specific emino acids or
fatty acids in various plants actually may be limiting factors
in deer nutrition.”

Biswell, Teber, Hedrick, end Schultz (3, p. 463), working in
Ca.lifbmia, recosnized the importance of deexr food pélatability in
relation to vegetative areas vhich are influenced by different

envirommental factors. They stated:;

“While the vhole gquestion of nutrition has not yet been
thoroughly explored, there is evidence to indicate that the
opened brush and the heavy brush may be compared for annual
diet in the following manner: In the opened brush, the deer
have available en excellent diet during four months of the
year, forsging on gbundent herbs and nev sprouts (Februarye
May), & good diet for enother four months (November,
December, January, June) vhen scme green herbs sre availsble
and sprouts are still growing in the spring and early summer,



and a poor diet during the remeining four months (July-
October) vhen the herbs are dry and the browse plants are
more or less dormsnt. In the heavy brush the deer have
sccess to an excellent diet only two months of the year
(April, May) vhen the brush is growing repidly, & good
diet during two months (March and June) when there is scme
shrub growth, and a poor diet for eight months (July-
February) vhen there is little growth and the shrubs ere
largely dormant. In a wildfire burn the smount of succulent
browse availsble in winter depends on when the area burned.
If the fire is very late in the season there will be .
practically no crown sprouting until the following spring.®
Bissell end Strong (2, p. 154), Swank (22, p. 13), and others
found that protein content was highest at the beginning of the
growving sesson, dropped during the season, and leveled off at a

seagsonal low during dormancy.

Wigrations

" Three basic ecological factors have been recognized as influence- /.
ing migrations: 1) food and water requirements; 2) adverse climatic /
conditions; and 3) production end rearing of young (11, p. 242).

Very little informetion has been published concerning migrations of
the Columbian black-tailed deer. Jones (15, p. 5), who carried out
studies in Washington from 1949 through 1953, stated:
"Records indicate that during the winter when there

are snovstorms the deer move off the high open hillsides

to the lovlands for protective cover, returning to their

home sites when the snow and winter storms sbate."

The Oregon State Geme Commission (20, p. 2) indicated that al-
though winter concentrations are not cdnmon, théy do occur in some

areas.



v

Lindzey (16, p. 25), vhile studying the Columbian black-tailed
deer in western Oregon during 1942, found the following to be true:

"The Oregon range has both migratory and non-
migratory black-tailed deer, dependent upon topography
end weather conditions. The more eastern deer migrate
up and down the western slopes of the Cascade mountains,
vhile the deer resident in the coast range of Oregon

. seldom make any movement even resembling this migration.

The spring migration in the Cascades might be described

as more of sn infiltration, since the return to higher
elevations is gradual. The fall migration is a definite
movement, probably in direct response to climatic stimuli.”

Coffumen (6, p. 15) noted the following habits of the blacke

tailed deer in Californias

"With the heavy snows on the higher ranges, the deer
descend to the lower elevations and during the winter feed
on such bunchgrass and browse as is avallable, utilizing
moss, mistletoe and branches broken off by snow vhere the
more palatsble forms of forage are availsable.

"As the snows melt away they follow the snow line back
to the higher ranges and during May and June scatter out
through the mountains.”

Distribution

with sbundant food, water, and moderate weather conditions.

vhere logging operations have been and still are extensive,

The Columbian black-tailed deer generaslly prefer diversified
habitats, containing edges, protective cover, and openings, together

conditions are typified in the Douglas-fir area of westemm Orégon

coast of North Anerica, recognized burned and logged areas as ideal

These

Cahalane ‘.
(4, p. 42), speaking of the Columbian blacketailed deer on the west
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deer habitat. Trippensee (23, p. 189), speaking of deer in general,
gave the following information on deer hebitat:
’ *Although both the vhite-tail and the black-tailed

deer are classed as forest inhsbitants, neither prefers

nor subsists well in stands of old-growth timber; both

attain their greatest sbundance under conditions of cover

characterized by a diversity of types and age classes,

vhich include a small representation of non-forested land

and considersble areas of dense young stands and brushe

land. +..eoothe ideal is composed predominantly of young

age classes, and only in regions of extensive lumbering

operations, recent in origin, are these preferred conditions

to be encountered.”

The Oregon State Geme Camission (19, p. 1; 20, p. 2), Jones
(15, p. 4), and Lindzey (16, p. 55) all egreed that logged-over areas
are ideal habitat for the Columbian blacketailed deer.

The period of time logged areas remain in favorable successional
ltaseé for deer use is an extremely important factor to consider.
Trippensee (23, p. 189), sgain speaking of deer habitat in general,
brought this out in the following statement:

“Even in extensive recently cutover areas such

preferred envirommental habitat cannot be maintained

longer than the dictates of.natural succession permit.”

Covan (7, p. 605) in 1956, referring to the generel hsbitat of
Colurbian black-tailed deer on the west coast of North Americs,
stated that block cutting in Douglas-fir end hemlock forests produce
en excellent diversified habitat vhere deer populations can thrive
and shift as logged blocks grow up and new ones came into being.

Covan also stated (7, p. 606) that the relationship between

elevation and the eycle' of logging operations was of major importence



9
vhen considering the continustion of deer populetions. He said that
high elevation logging areas where snows drive deer out imuld not

increase or sustain deexr but that low, snov-free areas were of major.

importance.




THE RESEARCH AREA

Lookout Creek Drainsge is a small lS,OQQ-a.cre watershed tribue

' tary to the Blue Rﬁer, vhich is in turn a tridbutary to the Mcmue
River of Oregon. In 1948 the complete drainage of this creek vas

get aside by the Pacific Northwest Forest and Range Experiment Station
as a laboratory for testing loggindmethods, reforestation, and water-
shed management on a comercial scale. This area, which lies within
the Willamette National Forest, was named the "H. J. Andrews Experi-
mental Forest." Approximately twoe-thirds of the dfainage is covered
by a ’-lOO-year-bld stand of Douglas-fir, Pseudotsuga menziesii (Mirb.)

Franco, timber which is representative of the old-growth forests in
the Cascade Mowntain Range of Oregon. '

Topography

Lockout drainsge is in the general shape of & triangle with the
spex (pointing west) at the mouth of the stresm. It ranges in eleva~
tion from 1400 feet at its mouth, to 5250 feet at 1ts northeast
temminua, and 5300 feet at Lookout Mountain near the Southeastern
corner of the drainsge. Ibékoub Creek heads on the north side of
Lookout Mountain. Two main tributeries run into Lookout, Mack end
McRae Creeks, Mack heads on the south side of Lookout Mountein and
McRae heads at the northeast corner of the drainsge. McRae is
separated from Lookout Creek headwaters by a low ridge drxopping down
into the center of the drainage (Figure 1).



1n

In general, the experimental forest is a steep drainsge with
60 to 70 percent north slopes being comnmon. South slopes ere, on
the aversge, more gentle, There is some rolling and level topo-
graphy on both slopes at the lower elevations.

logging Activities

Logging began under the staggered setting system (Figure 2) in

May, 1950, with a long tem plan in view. A small mumber of units

have been logged each year. From a total of forty-one to date,
tventy-seven were used for sampling work. They range in size from
0.7 to 70.5 acres and have been labeled with numbers and letters for
jdentification (Figure 3). Logging was carried out on both north
and south slopes end at elevations of from 1500 to 4100 feet:
Tractor logging was conducted on slopes averasging from 5 to 20 per-
cent to the landings end high lead logging was used on slopes
averaging from 20 to 80 percent to the landings. All units were
slash burned after logging had been completed.

Vegetation

The vegetation of Lookout Creek Drainage is associsted with
sixty' to one-hundred inches of precipitation, spproximately seventye
five percent of which falls between November and April. Very dry
conditions prevail throughout the summer months. The dominant cover
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FPigure 2. Aerial photograph showing a steggered setting
system of logging in the H. J. Andrews Experimental Forest.
Photo courtesy of the U, 8. Forest Service,
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consists of Douglas-fir with western red-cedar, Thuja plicata Domn.,
and western hemlock, Tsuga heterophylla (Raf.) sirg; , scattered
thmughout; The typiéal understory consists of vine maple, Acer

circinatun Pursh.; Pacific yew, Taxus brevifolia Nutt.; salal,

Geultheria Shallon Pursh.; sword fern, Polystichum munitun (Kaulf.)

Presl.; huckleberry, Vaccinium spp.; and vild blackberry, Rubus
vitifolius C. & 8., (21). '

The vegeté.tion in fye logged~-over areas consists of the reside
val climax and invading seral species common to fhe wvest slope of the
Cascades. The more common species are included in the following list:

Bigleaf Meple Acer macrophyllum Pursh

Vine Maple A. circinatun Pursh

California Hazel ﬁﬂm’ californica (A.D.C.) Rose
Willow .

Dogwood COmua mxttalii Avd.

Rhododendron Rhododendron macrophyllum D. Don
Elderberry Bambucus 8pD.

Salal Gaultheria Shallon Pursh

Heliry Manzanita Arctostephylos columbienus Piper
8ticky Laurel Ceanothus velutinus Dougl.

Blue Blossom C. thyrsifiorus Esch.
Huckleberry Vaccinium spp.

Blackberry Rubus vitifolius C. & S.
Thimbleberxy Rubus parviflorus Nutt.

Western Blackcap Rubus leucodermis Dougl.

Sword Fern Polystichum munitum (Kaulf,) Presl.
Pireveed Epilcbium ggg_atifolitm L.

Hedge Nettle Stachys spp.

During the greatest seasonal period of deer use, between June
and September, low and medium elevatiop north slope units are '
presently characterized by extensive and dense stands of fireweed,
ebundent vine maple scattered throughout, scattered elderberry, and
a spotty profusion of wild blackberry vines. The fireweed gave

FUIR IR 218 L o
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these units the sppearance of having a permanent dense vegetative
cover., However, after the fireweed died back in the fall, the units

shoved a very low percent vegetative cover. High elevetion and
south slope units were characterized by an opén and sparse 'vegeta:t.:lve
cover throughout the year.

. Animal Species

Scme of the more important memmels (17) and birds (9) found in
the H. J. Andvews Experimentel Forest sre included in the folloving

list:
Mammals
Columbian black-tailed
deer Odocoileus hemionus columbianus

{Richardson)

Black bear Euarctos smericanus altifrontalis

~(Bldot)

Cougar Felis concolor oregonensis Raf.

Bobeat Iynx rufus pallescens Merriam

Coyote Canis latrans umpquensis Jackson

Raccoon Procyon lotor pacificus Merriem

¢ Weasel : Mustela spp.

‘Mink Mustela vison sestuarina Grinnell

Beaver Castor canadensis pacificus Rhoads

Porcupine Erethizon dorsatum epixanthum
Brandt

Birds

Booty grouse Dendragap_)_ fuliginosus fuliginosus
(Ridgway

Ruffed grouse Bonasa wb%;m ssbini (Douglas)

Mountain quail Oreortyx pi pelmeri Oberholser

Band-teil pigeon Columba t%ciata fasciata Say

Mourning dove zenaidura macroura marginella
(Woodhouse)

Wood duck Aix sponsa (Linneeus)
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Weather

Lookout Creek drainage is in s transitionsl zone between the
high Cascade mountains end the Willamette Valley. The weather was
errstic betveen years and within years. Heavy snows and cold
temperatures occurred during the last half of November snd the first
of December, 1955. By the end of December, moat of the snow hed been
melted by heavy rains. Heavy snows occurred sgain in January, 1956,
and deep enov persisted wntil April when it begen melting. The
upper northeslope units vere not clear of snow until late May.

re-
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METHODS AND FROCEDURES
Methods and procedures used in this investigation ware developed

to facilitate the ssmpling of a deer population which inhgbited a
relatively small range (15,000 acres) characterized by extremes in
elevation, exposure, and topography. The steggered sétting system
of logging used in tlie research area greatly influenced the develop-
ment of study techniques. |

Nutritional Study

Vegetative samples from thirteen plant species were collected
and analyzed for percent crude protein content (Table 1). Personnel
from the Oregon State College Agricultural Chemistry Department made
the crude protein determinations by using the Association of Official
Agricultural Chemists® method of analysis (1).

TABLE 1
Species liet of plants sampled for nutritional analysis
1. Vine Maple Acer circinatum Pursh

2. Western Red-Cedar W;
3. Sticky Lsurel us velutinus Dougl.
4, Hairy Manzanita Arctos Tos columbiana Piper

5. BSalal ¢ ria Shallon Pursh
6. Wild Blackberry  Rubus vitifolius C. & B.
g. Thimbleberry Rubus parvifiorus Kutt.
« Balmonberry Rubus spectabiiis Pursh
9. Huckleberry Vucm.m SpD.
10. Elderberry Ssmbucus spp. ‘
1l. Gient Fireweed Ep_ﬁSbim sngustifolis L.
12, Hedgo Nettle 8 Emersoni Piper
13. Sword Fern Polystichum minutum (Ksulf.) Presl.

Ladll 2L N & 2 ¥
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Nutritionsl samples were taken fram two elevations on the morth
slope: 1,500 and 4,000 feet, and two elevations on the south slope:
1,500 and 2,500 feet. These collectiona were taken in logged wnits
and in gdjacent timbered areas having reduced light, Omly clippings
of the current year's growth were used. Bamples were tsken at the
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same locations and in the same manner on August 15 end October 15,
1955, and on Jenuary 15 end June 15, 1956, on the north slope and on
June 1 end June 15, 1956, on the south slope.

" The study was expanded in August, 1956, to include samples taken
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from both north and south slopes at different times and various 5
elevations., After having. received the analysis reports on the first ;‘ !
year's samples, it was apparent that a test was needed to determine 3: ’
vhether differences in percent crude protein content were produced _-f ‘
5

only by a differential in seasongl plant development between elevations i
and between north and south slopes or whether differences vere caused
by other factors also.

Hellmers (12, p. 324), Einsrsen (8, p. 311), Hagen (10, p. 17h4),
Bissell and Strong (2, ps 154), and others who worked in different
geographic and climatic ereas "reporbed that, in genersl, protein
content was highest in spring growth and lowest during the dormant
months. From genersl cbservations, it is known that plants, within
the same species, at different ’elevations-begin spring growth et
different times. Plants at high elevatioxil begin growth later in
the spring than plents at lower elevations beéauae of cold
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temperatures and delayed snov melt. Also, south slopes where higher
temperatures develop earlier in the year than north slopes at a |
given elevation, and with all cther factors being equal, begin plant
grovth earlier in the spring than north slopes. Samples were
collected st steggered time intervals between low and high elevations
and between north and south slopes in sn attempt to collect plant
species in tﬁe same developmental stage at all locations:

Following the guide range mansgers use of 100 feet in elevation
being equivalent to one day later in beginning of spring growth (13,
pe 7), semples begiming August 9 were collected at 1,500 feet, and
thirty-four days after the first samples at 4,000 feet. Nine dsys
wvere edded at the high elevation to compensate for the delay of
spring vegetation growth due to late spr:lng snow packs. Having no
guide for making sample collections in relation to exposure, a ninew
day interval was arbitrariiy selected. Southeslope samples were
collected on August 1, 1956, and north-slope samples were taken
Augu'st 10, 1956.

Track Observations

A track observation method was employed during the spring, late
sumer, and fall periods vhen deer were moving into and out of the
research erea. Road banks were checked from the time snow conditions
would permit deer entry in the spring until the date deer tracks were

Vil kv
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observed in all logged units, and again during the fall months vhen
deer began to leave the forest. Roads were cut through logged units
in guch a manner that deer must cross them vhile feeding through the );,
units. In this way an estimation could be made of the yearly period M

of deer use. '
. -
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Deylight Observation Semples : L
Early morning observation samples were taken during the late
: L

sumer of 1955, end sumer and fall of 1956 to study deer activity. _; i
Semples beginning at daylight and continuing for spproximately two 3

hours were conducted by traveling over roads through logged units.
A short period was used for sampling as 1t was thought that deer
wtivity would be greatest at that time and that the activity would
be compareble between units for only a short time, It would be
questionable whether movement could be compared between a sample
vhichmta'kenat daylight in one logged unit and one vhich was
taken three, four, or five hours later in another logged unit.
Observational semples were cbtained by stopping st strategic
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locations end studying the entire unit with the aid of 7 x 50 binoc-
ulars. Then the unit was traversed by walking from bottom to top.

Deer were counted and, whenever possible, notes were teken pertaining v
to sexes, estimated ages, genersl conditions, feeding activities,

‘and locations in the logged unit. After s unit was covered in this
panner, the investigator proceeded to the next unit. The one
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dissdvantage epparent in this method was the relatively smsll smount
of area that could be covered in one sampling period.

P

Night Spotlight Samples
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Night spotlight deer samples were taken during the summer of F
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1955, the sumer and fall of 1956, and the summer of 1957. During -~
1955, s small mumber of units were sampled each night until all were
sanpled over a period of four nights. The units were separated into
groups, mumbers cne, two, three, and five, according to the date Y
they vere logged. The first group was logged in 1950, and the others
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were logged in successive years with the last group being cut in
1954=55, One canplete sample of all the units was taken during the

VI nkvy

sumer of 1955. In 1956 it vas decided to change the procedure by
taking a sample ﬁcluding ell units each night and by taking seversl
samples during the summer. This modification of the previous method

vas found to be more aatisfa.étorv for the following reasons:

(1) Time taken to sample the total area was reduced to a
ninimum. Time spent in traveling from headquarters to the cbserva~
tional eres and back was decreased to less than cne-fourth the time
previously taken. i

(2) Count duplications were for the most part eliminated.

Since the logged units were scattered throughout the area, it was
improbaeble that a recorded deer would move to an sdjacent unit ashead

of the cbservers.







(3) A more accurate determinstion could be made of the
relationship of deer movements to individual wnits, elevations,

send slopes, and the relationship between deer movements and
seasonal changes. Semples could have indicated a general population
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shift or movement throughout the entire study area, vhereas taking
semples in only a few units each night m:lsht not have, if movements
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had been of short duration.
Twenty-seven units vere sampled each night for twenty nights

beﬁveen August 6 and October 10, 1956, Between June 28 and
September 12, 1957, eight smnpiea wvere tgken., These all-unit o
gsamples were cbtained during the hours of maximum darkness. They ;‘
began at spproximately 9:00 p.m. each night and terminated st varying -
times depending upon the mumber of deer seen., The minimum time spent
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in cne night vas a two-hour period when no deer were observed; and
the maximum time spent totaled five and one<half hours when sixty
deer vere observed. Approximately sixty miles of roads were traveled
each night, spproximately thirty miles of which were utilized in

actual spotlighting.

The roed system in each unit was very sdvantageocus to spotlight
sanpling from a vehicle. Virtually all parts of each of the twenty-
seven units sampled were visible from some point along the road. All
roads in timber corridors were sampled vhile driving between wunits.

This method employed the use of a vehicle, prefersbly a pickup,

a driver and assistant, a spotlight, and binoculars. The essistant,



e 0 i ikt

2
either seated on the right front seat or standing in the pickup bed,
used the spotlight to pick up deer-eye reflections. If an observa~
tion was made while the vehicle was moving, thedrivei‘otoppedma
assisted by ittempting, with 7 X 50 binoculars, to identify the
deer as to sex, number of antler points, approximate ege, general
physical condition, end whether it wes feeding or beddedl down,

The vehicle was driven steadily at a low speed until a
strategically located observation point was reached in a given unit.
Stops were made between observation points only if deexr were spotted.

The spotlight was used in the followving manner: while the
vehicle vas under way, the passenger swept the visible ares using
short, fast, horizontal, flipping motions of the light and gradually
working it up and down the slopes from the roadside to the limit of
the wnit or to the effective limit of the light. While performing
this operation, either the passenger whistled or the driver inter-
mittently honked the vehicle horn to draw the attention of the deer,
With the deer facing the cbservers, eye reflection was very easily
seen even with the light moving very fast. At strategic locations,
the vehi;le vas stopped and the accessible ares was searclied
thoroughly with the light.

The spotlight used in this study during the summer and fall of
1955 consisted, extemnally, of & large headlight type case with a
pistol grip asttached at the base, an off-on svitch just sbove, and a
15~foot cord extending from the handle to the temina..la on the

gy
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vehicle’s battery. Internally it consisted of a large reflector and
aeomonspotusht’bdlb, ell enclosed by a front glass cover such as

in early-day car headlamps.
The spotlight uged during the sumer and fall of 1956, and

mer of 1957, consisted of a six-volt sealed-beam unit with a
bakelite pistol grip, an oneoff switch just ebove, and & cord epprox-
imately twenty feet long reaching from the base of the pistol grip to
the battery teminals., This spotlight wes comerclally designated by
the Unity Manufacturing Company as s six-volt, sealed-beam, porteble
marine searchlight, rated at epproximstely 95,000 candle-power.

| An evaluation of the two spotlights could be made only by
comparing their performance. The bulb type unit used during 1955, by
comparison, was bulkier and heavier thm the portable marine searche
light. It projected a wider beam and a maximum projection through
ccmparatively dust-free a:l'r of spproximately 200 yards. The sealed-
beam unit, characterized by a very concentrated beesm, projected light
through comparatively dust-free air for approximately 350 yards.

These are epproximate maximum distances at vhich reflection from deer-
eyes could be detected with the naked eye, not the distance at which
details wvere visible. The ability to detect animals and animal details
at night vas extremely varisble and dependent on two major factors:
(1) the emount of dust and foreign material in the air which reduced
the effective distance of light penetration; and (2) the degree of
angle to the ground surface on vhich the deer was standing. There

VilliiluyY
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ves difficulty in detecting details st maximm distances when the
spotlight beam was projected parallel to the ground surfece, parti-
culerly vhere there vas a shrub layer varying in height. The
reflection of light from the ground end/or shrubbéry, end the
resulting general diffusion of light along the path of the beam
that resulted made it difficult at short distances and at times
inpossible at long distances to detect antlers.

When projecting the spotlight from a road to a point across a
dravw or cenyon, which was geneial]y the case in the H. J. Andrews
Experimental Forest, the light beam was at an angle to fhe ground,
vhich eliminated most reflection and diffusion except in the imme-
diate vicinity of the deer.

- Some difficulty was experj‘.enced in determining the presence of
antlers because of bright eye reflection. At distances varying from
wnder 100 yards to the effective 1imit of the spotlight, reflection
would occasionally block the ears and antlers from sight if the deer
were directly facing the observer. Also, the smaller the antlers,
the less reflection it took to block them out.

After use and comparison of both opoﬂight-, the Unity marine
searchlight was recommended as the better of the two for night spot-

light sempling work.



DEER FOOD NUTRITION
Histo S

Kunerous studies have been undertaken to ascertain the food
quality of big geme forage plants. However, the majority of these
inquiries have shown only seasonal or sversge nutritionel levels
without attempting to correlate them with the physical enviromment
in vhich plants are found. 7This correlation should be important in
the management of wild animals that inhabit areass which exhibit
extreme topographical, and hence envirommental, changes.

In the Cascade Mountain Range of Oregon, deer prefer and cone
centrate in open or logged areas. With increased logging in this
mountainous region, large acreages are being cleared which vill
increasse deer hsbitat. In order to eﬂectivelf manage these aress
for deer, it would be desirsble to callect information on plent
nutritional quality as it relates to elevation, exposure, and light
intensity changes. This information should be valusble to the geme
manager in determining areas of high plant nutritional potential end
in masnipulating populstions sccordingly.

Comparison of Elevations

In 1955, low end high elevation samples were taken on the seme
dates (August 15, and sgain on October 15) to establish the differ-
ences in stage of plent development between elevations (Table 2).
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Lov elevation samples showed lower protein levels than & high
elevation samples in every case except one which was tM vine meple
sample taken on August 15, 1955, when crude protein contes® Vas
‘less by 0.95 percent. The data definitely show a diffewace in A
plant development between elevatiocns.

During 1956, north-slope low end high elevation swwles Wers
taken on staggered dates, August 9 and September 12, respectively,
in en sttempt to sample plants at the seame stage of vegetative
development. If stege of development vas the only facter influencing
protein levelﬂ, the samples should show no over-all diff?rence in

quality. Table 3 shows three low elevation semples havié the \/ 4

highest prbtein content and four samples having lower pwtcin levels.

No general differences in protein levels were shown betwwén elevas
tions, which indicated that plents were in the seme gomml stage of

development.

Comparison of Exposures

on June 15, 1956, both south and north-slope sampled Yere taken
in open end cancpied areas to check on the difference in stage of
plant development. All samples taken on north-slope ope® &¥eas
shoved higher levels of protein than did those on the swnth Slope
except for selal vhich was 0.73 percent lower. Samples which 1indi-
cated a consistently higher level of protein on the north slore

AR NN L EVE:



o
showed that the north-slope vegetation was in an earlier stage of
seasonal develorment (Table h). Then samples from south end north ‘
slopes were taken on steggered dates, August 1 and August 9, 1956, ' 47 :
respectively, in en attempt to sample vegetation on both siopes in ":}“;i
the same stege of development. Samples listed in Table 5 showed no B

consistent slope differences, vhich indicated all plants were in the

e
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i same general stage of development. ‘“‘
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Comparisons of Light Intensities

2 Remr vy v

dw-s 1.4

Samples were taken in logged areas and adjacent areas of
reduced light to detemmine what influence light reduction had on
protein levels of browse plants. Clippings were taken on January 15,

" and June 15, 1956. During the groving season in June, no consistent
difference was shown between open areas and arees of filtered light.
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Hovever, during the dormant season in January, samples showed
eonsistent]& lower protein content in imples from areas of reduced
1light, except for one sample of salal which was 0.3l percent higher

(Table 6).

Discussion
In the Blue River region of Oregon, vegetation on south slopes

begen grovth earlier in the spring than did north-slope vegetation:
The new growth might have drawn deer onto south slopes while north~

slope vegetation was still in e dormant state.
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TABLE 3.
Crude protein samples taken st two elevations and on two separate
detes on a north slope, 1956, at the seme spproximete stage
of vegetative development.

Lov Elev, High Elev,
Species Avgs 9 _Sept, 12 ‘Difference
Elderberry . 11.72 19.02 7.0
Swvord Fern T.35 9.75 +2,40
Vine Maple 9:.35- 11,47 +2.12
Thirbleberry 9.3 10.15 +0.85
Hairy Manzenita 6.07 5.70 «0.37
Fireweed 14.13 12.95 ~1.18
Wild Blackberry ~ 8,95 7.08 =1.87

TABLE b,
Comparison of percent crude protein in plants from a north )
and south slope and from logged and cenopied areas, June 15, 1956.

Open Differ-  Canopied Differ-
Species N. 8. ence N. 8. ence
Eldexberry 28.30 25.25 = 3.05 34,03 19.90  -1k.13
Fireveed® 29:14 17.26 ~11.88  eee  eea -
Sword Fern 2146 1624 -5:22 18.23 1406 - b1y
Vine Maple 1h;13 2055 - 3.58 146 9.23 - 5.38
Wild Blackberry 18.16 1k 44 - 3,72 18,99 1511 - 3.88
Selal 15.96 13.68 - 2,28 15.10 15.83 +0.73

# Does not grov in canopied areas.

-
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| TABLE 5. ki
Canparison of percent crude protein in plants from logged areas i
on a north snd south exposure and on two dates. August, 1956, ;’"
Avgust 9 August 1
~ Species N. 8. Difference
Sticky Leurel 9.02 11167 42,65 b B
' Elderverry .72 13:22 +1.50 :1 |
Sword Fern 7.35 8.73 +1.38 ,? B
Hairy Menzanita 6:07 6.3 +0.28 Ei B
Vine Maple 9:35 9.45 +0:10
Wild Blackberry 8:95 9:00 +0:05 B
Selal 5.95 5:90 ~0.05 |
Western Red-Cedar 8.18 6.53 «1.65
Fireveed 1h.13 10.13 <4.00

e e .
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The growing season of vegetation begins roughly one day later
for each 100-foot rise in elevation. Because of this relation be-
tween stage of plant development and eieva.tion, an influence might
be exerted on deer to change feeding end living areas, moving up in
elevsbion in response to a change of food palatability as summer and
fall seasons progress.

At any given time during the growing season high elevation
vegetation ves mutritionally better then low elevation vegetation
in regard to protein content, |

Data eéllectéd during the winter season indicated a very low
protein level in plants availsble to deer in timbered areas regard-
less of elevation. There was no indication that during the winter
high elevation habitat had eny nutriticnal edventege over other
elevations. Protein levels of food plants become unimportent during
the wvinter vhen deep snow pieventa deer from using an esrea. Infor=-
mation collected to date indicates that low elevation open areas
have a higher potential for use as deer wintering areas than do
canopled areas becsuse of the differential in protein levels as

shown in Table 6.
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NIGRATIONS
History |
The H. J. Andrevs Experimentsl Forest vas virtually covered by o

mature Douglés-rir before logging began. It was poorly suited for
large deer populations because of a lack of openings end sdequate i

food. The best habitat availsble near this drainage was the numerous i .
high mountain meadows situated slong its northern end eastern bound- g
u:;es, several old openinén along the south edge of the watershed {‘h
vhich had been timbered but vere eut in 1946, end two large burns that S

L
ren fram the McKenzie River valley to the south edge of the research t ’
i

erea. One of the burns occurred in 1937 and the other in 19481949, ' E
All of these units had deer populstions before portions of the H. J. :
Andrews Experimental Forest were cut. According to Wustemberg (24),
vho cerried out studies in the research area in 1951-52, the drainege
itself bad very few deer. The main deer population was limited to

the high openings mentioned previously. Morse (18) epent fram July
28, 1953, to September &, 1953, in the research territory on a general
study of wildlife; During his perfod of work, he observed a total of
only nine deer in the drainsge. Chew (5) spent the sumer of 1954 in
the seme locale studying vildlife. During the general course of | N ]
dally investigations fram June 18 through September 6, he made 2 N !

deer cbservations in the lower elevations, from 1,400 to 2,750 feet.
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. Although sempling vas not consistent during the first few years
of logging operations, the information does md;cate o steady increase
of deer as openings were produced.

Fall, 1955

When research begen August 1, 1955, deer were scattered through-
out the forest, Tracks vere cbserved in all logged patches and on
high mountain trails around the edge of the watershed. From general
observations it was noted that tracks were more numerous on low
elevation northeslope openings. These sites were characterized during
the sumer months by a dense cover of fireweed which q.ﬁorded much
better protection than did vegetation on higher, younger, or southe
slope units,

Most of the fireweed plants had dried to the point of being un-
av:i‘l_iole for deer food by October 1. Most other perennial food
plants vere still avai_lgble.’ During September a gradual decrease in
deer and deer trackﬁ;s noticed. During the last part of September,
early morning observations were made to determine the whereabouts of
the deer population. No deer were seen and only an occasional track
vas encountered, Neither deer tracks nor snimals were observed
moving out ofthemouth-o:tthe drainage to indicate a premature
migration to the low elevation wintering areas.

Deer seemed to become wary during September and October and were

seldcm seen although a small mmber of tracks were observed at ell
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elevations. During the last half of October and }No.mber, deer
tracks were cbserved cnly in the upper elevations (3,000 to 4,000
feet) on the north slope. No tracks vere obgerved on the south
slope,

Snow began falling in the upper elevations on October 26 and
incressed to a depth of gpproximately 15 to 20 inches by November 16.
By the same date, snow at low elevations had reached a depth of

o e e - oo i

tvelve inches.
Deer remaining in the area began a concentrated downward méve- ‘
ment on November 17 which decreased to a few stragglers by November i
22, Tracks of deer were cbserved coming out of the timber along the
last two miles of Lookout Creek drainage and moving down to the Blue j
River end McKenzie River valleys. During the summer preceding this '
movement, & meximum of 22 deer ves cbserved in cne night's spotlight
sauple of all logged units. This was only a portion of the deer
present. At the time of fall migration, tracks of only eight to ten
deer were observed leading from the study area. The remaining deer
vhich sumered in Lookout drainage were not accouﬁed_ for. _
During the migration period, most of the deciduous food plents
vere in a dormant state. Wild blackberry, salal, and sword fern

foliage was present although covered with snow (Table 7). Bare twigs
of vine maple and California hazel were noted u>be:lng browvsed
lightly.
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TABLE 7; .,
Avatlsble deer browse in logged units.

R 12 S35
V114 Blackberry . sbundent foundant - covered i
Salal Coumsan Common = covered i

~ Svord Fern Coamon Common - covered ) 1’}
Vine Maple Common " Bare twigs ‘HJH '
Elderberry B Scarce Bare twigs f'
Sticky Lsurel Scarce ‘Boarce | :‘ !

t
||
Huckleberry 8carce Bare Twigs o !
B e e ,l |
. L

Cbservations indicated that plant dormancy which decressed the i |
amount of availaeble forsge, and heavy snows which covered the bulk of ‘
evailgble deer food vere instrumental in effecting en sbrupt downvard kN
deer migration. At the same time, a concemtration of deer tracks was s
noted leading down from the Bluev River drainage proper. This obser- ‘
vation substentiated the conclusion that en sbrupt deer migration
occurred in the whole Blue River region.

No deer vere cbserved wintering in the study area. The upper i |
1linit of the deer wintering range was cbserved to be the mouth of
Lookout Creek drainsge at en elevation of sbout 1,300 feet.







Spring - Sumer, 1956

Observational deer surveys vere begun April 15 in anticipation
of deer movements into the research aﬁai Logged wits and road cute
banks were checked by track surveys for the occurrence of deer;

Fresh tracks vere first cbserved in south slope wnits 3-A, 3-B, and
3-C, on May 8, but none were found in the remaining units on this
date. This earliest animal movement coincided with the begimning of
spring plant growth on the low elevation south slopes. The deer
slowly filtered into the other available clearings, and tracks were
observed in all openings by May 28. Approximately 20 days wvere
required for the deer to spread throughout Lookout Creek drainage.
They moved a distance of six airline miles from the upper limit of
their wintering grounds to the logged unit farthest from the drainage
mouth. As a group, the deer traveled roughly three-tenths of an :
sirline mile a day; this indicated a very gradual infiltration into
sumer quarters.

From tracks observed during May, there appeared to be very few
animals in the area although all logged units had been visited by
deer,

Night spotlight deer samples taken during the sumers of 1956
‘and 1957 indicated an increfse in animal mumbers through the middle

of the sumer and then¢a decrease for the remainder of the season.
On May 6, 1956, no deer were cbserved in the study area. On Jme 28,
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| 22 deer were counted during cne night spotlight ssmple in 27 units:
Deer numbers increased until a season maximum of sixty deer was seen
on August 1k, 1956, during & semple of all units., From this date on, ’;7;
snimel numbers decressed es shown by subsequent samples until no deer ‘
vere seen during two samples taken in October (Figure 4). The 1957
night mt samples were taken by Bruce Wyatt, Carl F, Anderson, P i
and James D. Yoakum, graduate research assistants with the Oregon
Cooperative Wildlife Research Unit.

Discussion

There was no indication of san obviocus downward fall migration .
out of Lookout Creek drainege before snow fell in November, 1955. B
There wvas no information gafhhered in this study which would indicate ’ L
a clear-cut or logicel r\e;;or} for sn early downward fall movement, v B
Since deer actually moved out of the logged units during August o
and September, it can be sssumed fram limited signs that they moved
up and out of the drainsge into high mountain meadows, old burns and
old logged units which were their habitat before logging began in the
study area. A downward fall migration from those openings not within
the boundary of the H. J. Andrews Experimental Forest but which
support part of the study area deer herd, would occur along routes
other than thrdugh the study drainage, leaving only a few to pass
down through. This would account for the relatively few deer observed

moving down from Lookout Creek drainage with the sdvent of snow,
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Figure 4, Numbers of deer observed on various dates during night spotlight samples, 1956 and 1957.
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In 1956, deer begen moving tovard their sumer range as socon as

new vegetative grovth became availsble for food on spproximately
May 8. As ehown by track observations, this movement was very gradual.
It would seem logical that deer wintering closest to the summer range,
in this case Lookout Creek drainage, would be the first to reach the
research area. Deer farthest from the summer range would tske much
longer to reach it. Abundent food, including dense patches of fire-
veed in the lower elevation logged units, produced ideal fawning
areas vhere enimals were observed raising their young. Deer moved
into the area with the advent of lpring plant growth; some females
paused to bear and raise fawns and others took adventege of the:
sbundant food supply. During this time, deer numbers increased as
more moved in from the farthest reaches of the wintering grounds,
It seems probable t.‘nat as the sumer became hot and 4dry, as fawns
developed and grew strong enough to travel during fugust, end es the
vegetgtion began to lose its spring tenderness, the deer began
seeking higher, cooler areas where food plants were still relatively
tender and desirsble. Information gathered on the small winter
migration, on ﬂuctua:t.iha deer populations, end on changés in plent
food quality, would support this supposition of a movement to higher
elevations during the last of August and during September.

It was shown through night spotlight semple data (Figure k) ana
track observations that rot all of the deer were actually pemmenent
sumer residents in the H. J, Andrews Experimental Forest logged




, ; i

. !

'3 |

areas, but were animals that used the area only as a temporary hame }
b

for a part of the sumer period. The openings were believed to be f
s transitional zone between wintering grounds end lste summer and i f
N $

fall ranges.
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DISTRIBUTION
Many factors influence the distribution of deer in smy herd
range. Those factors felt to be most important in the area which was
studied included exposure - vegetation, elevations, sge of logged

openings, availsble water, nocturnal activities, and logging

activities.

Exposure - Vegetation

North-slope logged areas were characterized by a much heavier
vegetative cover during the epring, sumer and fall seasons than were
south slope openings. Low elevation cleared units produced a heavier
vegetative cover than did high elevation openings. Nor:th-slope low
elevation open areas were characterized by dense stands of fireweed,
vhich reached a maximum height of spproximately seven feet, and by a
nmore dense cover of vegetation than north-slope high elevation and
south-slope units.

It wves shown by data gathered during night spotlight deer
umpléa that more deer occupied north-slope logged areas of dense
_ vegetation then other clearings. During 1956 spotlight sampling, a
total of 587 deer were observed. Of those deer, 318 were observed on
the north-slope aress and 269 were counted on the south slopes.
During August, vhen the majority of the deer were seen, 278 were

observed on north slopes and 218 on south slopes (Figure 5).

i
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Figure 5. 8lope aspect preference of deer in the H, J, Andrews Experimental Forest, 1956,
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Elevation

Night spotlight samples were taken at all elevations during each
sample period. Since esch period consisted of only a few consecutive
hours each night, different elevations were considered comparable for
studying deer activity. Samples taken during 1956 and 1957 were used.
The comparison of scres per deer was used. The elevation range was
divided into two elevation classes: 1,500 -~ 2,500 feet for low areas
end 2,500 - 4,000 feet 1:or high openings. Deer numbers from all
samples taken in 1956 and 1957 vere totaled for each year; To detere
mine the total number of acres sampled, the acreage fram each logged
unit ves multiplied by the mmber of times it was viewed during
sampling. Then the total number of acres sampled in en individual
logged opening wes divided by the totel mumber of deer counted in
the same logged ares, to give a figure of acres per deer, The acres
per deer for all openings in each elevation range were summed and the
aversge taken. In 1956, the average number of acres used per deer at
the low elevation was 39; at the high elevation, 79.5. In 1957, the
average acres used per deer at the low elevation was 52;2; at the high
elevation, 114, Data shown in Figure 6 indicate that low elevation
areas vere used consistently by more deer than high elevation openings.
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Age of Logged Openings

At the time this study took place, logging had been carried cn
for five years. A few areas were cleared each year, This cutting
pattern produced openings of various ages, each age represented by
8 different density of vegetation due to successional stages of plent
grovth. Units were placed in yearly age groups beginning with the
areass cleared in 1950 and ending with logged openings cut in 1955.
Units cut in 1950 showed a use of 1lh acres per deer from samples
taken in 1956, and 23.3 acres per deer fram samples taken in 1957.
Units cut in 1955 showed a use of over 500 acres per deer from
samples taken in 1956, and from samples taken in 1957 no deer were
observed using the areas; Units logged in 1951, 1952, 1953, end
1954 aid not show a steady incresse of deer use as might be expected.
This was believed to be due to the confounding of elevation end slope
varietions with the age of units vhich influenced successional vege-
tation growth. Unite cut in 1950 showed heavier deer use than more
recently opened arees and those logged in 1955 showed less use then
older age groups; but patches cleared in ‘1951, 1952, 1953, and 1954
show no definite known correlation (Figure 7).

Availsble Water

Data vere collected on deer populstion density in relation to
year-around availsbility of water in or mear individual logged units.
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All openings except one had available water within their boundaries
or nearby. The one exception, unit 1-H, eversged 264 acres per deer
during 1956, and during 1957 no deer were cbserved using the unit.
Unit 1-I, vhich wvas logged at spproximately the same time, was on
the seme slope, at approximately the same elevation, and of spproxi-
mately the same steepness, but had year-around water available,
showed a use of 64 scres per deer in 1956 end 23 acres per deer in

1957. _
The limited infoxmation gathered indicated that available year-

e -

around water wes an important influence on the distribution of deer

in the study srea.

Nocturnal Activity

From night spotlight deer samples, data were collected om bedding
and feeding hebits. In the years 1956 and 1957, a total of 640 deer
were observed during 23 night sample periods, Of this total, 66 per-
cent vere observed feeding, 28 percent were bedded, and for six
percent, activities were undetemmined.

Logging Activity

Logging was conducted each year during the season of deer use in
the H. J. Andrews Experimentsl Forest. Loud noises from blesting,
pover saws, trees falling, heavy logging trucks traveling roads, and




51
heavy duty machinery being operated were continuous on normal work-
dsys throughout the study period; From distributionsl patterns
determined from night spotlight deer samples and from daily cbsere
vations, no general intimidation of deer was noted. Deer were
disturbed only vhen individusls were in close proximity to sudden
loud noises. Then deer were startled only enough to move from the
immediate vicinity wntil the noise ceased. No deer concentrations
vere noted that would indicste logging was an attraction to deer,
From observations made during 1955 and 1956, logging sctivity could
not be considered as en influence in deer distribution or activities;
however, specific studies on deer curiosity in relation to logging
activities might reveal some degree of correlation.

Discussion

The system of logging used in the study avea, that of cutting
patches of timber at various elevations end on different slcpes,
produced many interrelated influences, few of which were believed to
shovw a potential significance vhen studied individually.

During 1950, three units wers logged on the north slope at a
low elevation. In 1951, four areas were logged on the north slope
et a high elevation. In 1952 one high elevation north-slope unit,
four low elevation no:"tli-llope units, and two lov elevation south-
slope areas were logged. | During 1953, both low and high south-slope
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units were cleared, Areas cleared during 1954 and 1955 were situated
on south slopes at various elevations.

Because of the system of logging used, the relationship of deer
distribution and activity to sny single influence was confounded by
meny other factors. Even though studies of exposure-vegetation and
elevation indicated a definite preference by deer for north slopes
and low elevations, this was not a completely true picture of
preference since north-slope units were the oldest.

If all logged areas had been the same age, a truer picture of
deer preference would have been produced. If all areas had been
logged in the seme envircmmental situation but cleared over a period
of years, infomation on deer preferences for part:lctﬂ.é.r aged openings
would have been more accurste. With all other factors being equal,
older units, within certain minimum age limitations, by virtue of
having a more developed growth of ﬁwad.tng seral vegetation, should
be more desireble., Again, with all other factors being eqﬁal, low
elevation openings should be more desirsble than high openings because
of less precipitous terrain, more moderate weather conditions, and
better plant growth due to & longer growing season and more evailsble
moisture supplied by late season drainsge. It follows that in the
area under study end in similer situstions, with other conditicas
being constant, northeslope units, except during the early spring,
would evidence heavier use by deer than south slopes because of
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better plant growth pmducg! by more moisture and more favorsble
tempereture conditions. |

The vhole discussion thus far leads to the conclusion that
heaviest deer concentrations are found vhere and vhen conditions
produce optimum vegetation growth and eveilsble water for feeding,
hiding, end raising young. In the study ares, these conditions
were best met on logged units exhibiting the combined conditions of
relatively old age, low elevation, north exposure, and available
vater,

A preferehce by deer for north-slope units was indicated from
data discussed earlier and illustrated in Pigure 5. The greatest
confidence was placed in samples taken during the last of July end
the month of August in both 1956 end 1957 because the maximum mumber
of deer were observed then, Few deer vere observed during the
samples taken in June, early July, late September, and October:

This placed more importance on individual animal movements, which
vas undesirable, rather than on general group movements, During the
July and August period mentioned above, enough deer were observed to
reduce individual animal importance and to produce more rxelisble
information on general herd activities. |

A sampling uscrepanq in the deer use comparison of logged
ereas was produced by a difference in vegetation density and height
between north and south slopes. Since dense tall vegetation on north
slopes provided better concealment for deer than sparse low '
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vegét:tim on the opposite slopes, fewer animals would have been
observed in the former situation than in the latter: General deer
preference for north-slope units, as shown m Figure 4, is likely
conservative because of concealment under the taller vegetation.

The data collected relating to nocturnal activities indicated &
high level of feeding and movement at night in the deer population
of the Blue River region. Disturbance of deer during spotlighting
vas believed to have been slight as snimals were observed in the
process of bedding down wvhile in the bright beam of the light.
Very few deer showed alarmm vhile being observed with the use of

the spotlight. : %
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GERERAL DISCUSSION AND CONCLUSIONS

Climate, and vegetation variations in relation to density,
distribuﬁon, and food quality were two of the more important
factors influencing deer population preferences, movements, and
ectivities in the H. J. Andrews Experimental Forest and adjacent
areas. - A

Climete directly influenced deer movements through severe late
foll and winter snows which were partially responsible for the downe
vard migration of deer to wintering areas. Indirectly, it influenced
deer through vegetation. Climatic differences between north and south
slopes and between elevations affected the food quality, density, eand
distribution of vegetation. The food quality was influenced by clie
mate only in relation to different exposures and elevations vhere
various climates cause differences in seasonal plant development on
eny given date during the growing sesson. In the H. J. Andrews area,
plant crude protein levels on any given date during the growing
season were the highest at high elevations. In comparing north and
south exposures, plants on north-élope areas on sny given date during
.t.he growing season were higher in crude protein content than those on
south-slope aress. Also during the season of plant growth, crule
protein content of plants showed no general difference between open
end timbered areas. However, during the winter or period of plant
dormancy, open areas exhibited higher protein levels than did
timbered areas.
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Differences in vegetation density and distribution were believed
to be the primary influences which determined the pattern of deer use
wvithin the study area. The vegetation differences were, in turn,
believed to be a direct result of the varying ages, elevations, end
exposures of cut wnits. These differences in the physical character-
istics of logged areas pmduced different envirommental conditions
under vhich vegetation commmunities must have necessarily developed
alqns separate lines, or similar lines but different stages in rela-
tion to time. It was found that deer favored areas which produced
dense, tall, shrubby end herbaceous vegetation. In the study terri-
tory and surrounding region, these charecteristics were exhibited to
the greatest extent on relatively old, low elevation, northeslope
logged units.

It vas believed that deer food quality, messured by percent
crude protein in this study, influenced dser distribution to scme
degree although a positive correlation between deer movements and
varying plant food quality was nnt found, During the winter or
period of plant dormmancy, the relatively high percent crude proto:lx_x
levels found in deer browse on logged or open areas al.eanpared to
timbered areas or reduced light, indicated that deer might have cone
centrated in the openings to avail themselves of higher gquality food.
This wvas brought out by Einarsen (8, p. 310, 312) in his study of
deer food quality in relation to open end cenopied aress in the cosst |
range of Oregon in 1946. He found that, during the winter, open areas \/




. produced higher protein levels in deer food, snd larger, more
numerous, and healthier deer then did densely timbered areas.

Data collected on the influence of water on deer distribdution
shoved that adequate year-around water must be availsble. However,
1t vas shown that sll but ane logged unit hed water svailable and
therefore water could not be considered important in the study earea
or similar surrounding habitat.

From limited observations it was found that logging ectivity
was not a factor influencing deer movement or distribution; however,
specific studies along this line might reveal some correlation.

The study area wves found to be in a transitional zone where
deer were limited to a seasonal occupation of the hebitat because of
heavy snows vhich pushed them out during the winter months. The
H. J. Andrews Experimental Forest was used by deer only during the
spring, summer, snd fall seasons. '

It was determined that deer in the study area and surrounding
territory carried out both & short, sbrupt, fall migration from the
research area to lower elevations along the Blue River and McKenzie |
River valleys, end a gradusl spring migration fram the wintering
grounds back to the research territory.

It was believed that the study habitat favorsbly influenced the Y

increese of deer population numbers up to the level of the carrying
capacity of the wintering grounds. 7The study drainsge was found to
be a concentration area for deer which were supported by the lower

PR N
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elevstion winter haditst. If this winter hsbitat coincided with
bunan hsbitstion, & maximum populstion of supported deer would
produce conflicts. Increased seascnal deer hsbitat, produced by
continued logging at high elevations, could allow deer populstion
nunbers to reach the pesk of the carrying cepacity of the wintering
area much sooner than if deer remained dependent on natural forest
openings. 7This would necessitate the spplication of intensified
management rractieea sooner than might be expected under other
conditions.




RECOMMENDATIONS FOR FURTHER SUWZ

The ﬁattem'ot the early fall movement of dee= from the research
area was not positive;y datemined during this ﬂfﬂfr; If the deer
actually moved up to the natural hsbitat vhich ¥ea ased before log-
ging begen, this information would be extremely imortant to game
managers in antieipb:t:lng the intensity of use, &t length of tine
these newly logged areas would be used by deers 3o actual extent
of the winter range used by deer in the study A™°t Tas not determined.
This information would be desirsble for detewimx the degree to
vhich deer are conflicting with buman habitatiod, md the smount of
habitat area vhich support the deer.

Since vegetation density and distribution ¥e= of primary
importence in influencing deer Mﬂatipn conceminiions, it was
felt that vegetation studies were needed which ¥Xid supply sound
knovledge of successional plant development, 3°ChXng campositian
and cover demsity, in relation to time, Studies aculd be focused
on vegetation relationships between exposures 8t dfferent elevations.

It should be recognized that the H, J. And**® Experimental
Porest end edjacent areas are not typical of bhe Zat productive
Columbian black-tailed deer ranges found on thé ¥t coast of North
America. Bimilar rankes encompassing large avést Te used by deer,
but because of high elevations there is a 1.6'" seson of non-use.
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Therefore, it is important to realize the limitations of this area

vhen considering policies pertaining to Columbisn blacketailed deer
management.,




SUMMARY

A pmJeM long term progrem was begun in August, 1955, to
study the influences of logging practicel on Columbisn blacketailed
deer in the 15,000 scre H. J. Andrews Experimental Forest which is
located in the westecentral Cascade mountains of Oregon. The
objectives are: to determine migrational habits, distributional
pattemns, and site preferences of deer, and to evaluaste the suite
ebility for deer of hebitet as modified by various logging practices
in the area. | '

The beginning phase of this program, concluded in September, !
1957, included the following cbjectives: to learn how variation in |
protein content within the same plent species, collected at different
elevations and slopes, affected deer movements and distribution.

Data taken on deer migrational patterns, populatioﬁ trends, movements
within the research area, elevation and slope prctérences, seascnal
hsbits, end the effects of food availability on population movements
to and from the forest were also included,

Results indicated that vegetation growth begen earlier in the
spring on south slopes than on north slopes, that on any given date
during the growing season crude protein levels were higher at high
elevations than at low elevations, and that on any given date &uring
plant growth, north slope vegetation exhibited higher crude protein
levels than 4id south slope plants. During the growing season no
general difference was shown in crude protein levels between open




62

areas and timbered areas of low light intensity. However, during the
period of plant dormancy, studles showed that plants from timbered

i e o

v

locations were lower in crude protein content then those from open
or logged units.

Deervereobsemdtonigmtéfmthorenamhmacmmglate
fall to low elevation wintering grounds along the Blue River and
McKenzie River valleys. This migration was precipitated by heavy |
snows end a reduction in svailable forsge: A gradusl spring migra-
tionofdeefmvingtmvinteringmasbacktothemwch
drainage vas observed. Deer moved onto south slope openings with the
beginning of spring plent growth.

From deexr night spotlight samples and track observations taken
‘during the springs, sumers and falls of 1956 and 1957, it was shown
that the deer population fluctuated continually. Numbers increased
until the middle of sumer, end then decreased until no animals were
observed and few tracks were found during late fall. It was found
that the study drainsge wes a transitional zone foruseanﬁtha:tfew
deer spent the full spring, sumer, and fall seasons in the logged
openings. It was believed that deer moved to older, esteblished
openings around the perineter of the research watershed during late
summer and fall,

Climate and vegetation variations were two of the more importent
factors influencing deer preferences, movements, and activities in
the H, J. Andrews Experimental Yorest smd edjacent areas. It was
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felt that variations in plant nutritional levels had same influence
on deer distribution but no definite correlation was found. '

The study habitat was believed to have the potential for favor=
sbly influencing the increase of deer mmbers wp to the level of the
earrying capacity of the wintering grounds. Increased seascnal deer
hebitat, produced by continued logging at high elevations, could
allow deer population numbers to reach the pesk of the winter area
carrying capacity much sooner than if deer remained dependent on
natural forest openings. This would necessitate the application of
intensified management praétices sooner than might otherwise be
expected,

It should be recognized that the Hi Ji Andrews Experimental
Forest and edjacent arees are not typlcal of the most productive
Columbian blacke-tailed deer ranges found on the west coast of North
Averica. Similar ranges encompassing large areas are used by deer,
but because of high elevations and deep vinter snows, there is a
long sepson of non-use. Therefore, it is important to realize that
such aress have limitstions when considering policies pertaining to
Columbian black-tailed deer management.
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