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ABST:JACT

A study of the effects of old-growth Douglas-fir
logging upon the Columbian black-tailed deer Odocoileus 
hemionus columbianus (Richardson) was conducted from
January b to December 30, 1956 in the H. J. Andrews
.I]xperimental Forest near Blue River, Oregon. Objectives
of the study were to obtain information about the
activities, behavior, movements, mi grations, and general
ecology of the black-tailed de e r in a lo gged environment.

The night spotlight sampling method was used to
study the deer while they occupied the summer range (the
.ndrews 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. With the aid of binoculars, an attempt was
made to classify deer sighted according to age, sex,
activity and location. Sam pling 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 complete. In
the wintering grounds at lower elevations to which the
deer migrate in September these sampling methods proved
unsuccessful. Therefore, a foot travel method was
employed for this segment of the study, and much greater
emphasis was placed u pon the interpretetion of sign.

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

A sex ratio of 1 buck per 3.24 does and an age
ratio of 4.19 adults per yearling were derived from the
spotlight data. Fawning occurred mainly during June,
and a. ratio of 1.4 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 numbering three or
more predominated during periods of migration and during
the winter months. The overall effect of predators on
the herd appeared to be relatively unimportant.

Weather conditions, especially temperature,
appeared to affect the daily activities of deer. Night
s potlight samples taken following days of high tempera-
ture averaged higher in deer sightin gs than samples
following days of low temperature. This was the result
of more deer being active ( as opposed to bedded ) on
nights following days of ' , igh temperature. Wide vari-
ations in day to day temperatures resulted in similarly
wide variations in the number of deer sighted by the
spotlight sampling method. Deer were distributed nearly
evenly between north and south slopes until June when a
movement to the north slo pe occurred. This aspect was
slightly favored by deer through the remainder of the
summer. On the north slope, units below 2,500 feet in
elevation were preferred, although deer showed a ten-
dency to move upward during mid-summer. In • igust this
trend was reversed when a sharp downward movement
occurred. On the south slope, elevational preference
was evident only during August, when 83 percent of the
deer were sighted above 2,250 feet.

The spring migration into the .;,-ndrews Forest
occurred as a gradual upward drift in larch, and by
early Lay most of the population had arrived.	 any
deer were found to return to their home ranges of the
previous summer. The downward fall migration followed
two main routes, and was unusual in that it occurred
during September, long before the advent of inclement
weather. Both migrations were correlated with tempera-
ture changes. Bottom lands and sites of old logging
o perations or burns on exposed south sloes were
utilized by deer as wintering grounds.
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AN ZCOLOGICAL :Aurry. OF TEE. COLUI=IBIAN
DLACK-TAIL:D rxzR TN A LOOCED

TI O

A study of the Columbian black-tailed deer, ',Aoccileus 

hemi onus columbianus (aichardson), Inhabiting the logged

environment of the H.J. Andrews Experimentel Forest in the

west-central Oregon Cascades was conducted from January 8
to December 10, 1953. The study was a part of a long term

project to determine the effects of clear-cut, steggered-

setting logging of old-growth Coup:las-fir upon wilUife.

The black-tailed deer, native to the 7Aouglas-fir

region of the west coast, has for centuries subsisted in

clearings and along forest edges where low shrubs furnish

adequate browse. 'Jnder the vast stanas of , 4ature timber,

the understory was sparse in the constant shade of the

closed canopy. Only low densities of deer could survive on

the meager forage found under the virgin timber. However,

when some agent resulted in the removal of forest compe-

tition, communities of low-growing herbs and shrubs domi-

nated the early successional stages of vegetation. It was

in these areas of optimal browse conditions that the black-

tailed deer thrived.

In primitive tines, fire was probably the most Impor-

tant agent causing destruction of Douglas-fir timber;

hence, it was the most important factor in the creation of

habitat suitable for deer occupation. At the preaent time,
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however, great effort is exerted toward the prevention and
control of forest fires. Conaequently, under normal con-
ditiona, commercisl logring has replaced fire as the major
factor in the creation of favorable conditions for leer

118e.

Within recent years, the United ::Itates Forest Lervice
has inaugurated a timber •smagement plan to log old-growth
Dou g iss-fir stands on a sustained yield basis. since the
program involves vast holeings or land, a considerable
amount of deer habitat will be created in the process.
Deer herds will become established where they did not
before exist, and sizable populations are expected to de-
velop.

The need for judicious management or this big-game
resource to prevent conflicts with other land uses and to
zuaintain healthy, vigorous herds will be acute. 13efore
use management can be eppliec, information concerning the

black-trailed deer, its behavior, and its requirements in
the new environment must be acquired.

In 1950 when the U.Z. Foreut :Arvioo established the
H.J. Andrews Experimental Forest in the central Cascades,
the Oregcn Cooperative Aldlife esearch Unit under the

aOregon ::tats Game Commission, 	 Fish and ildlife 6er-
vice, Wildlife kanagement Institute, Agricultural ;research
Foundation, and Oregon 'State Collage, cooperating.
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Ieadersaip or	 .Inarconsi	 :I2h and

adlifo	 orrani:,ed to conduct Investi,ations of the

iraotioes and their orfocts upon fish and wildlife,

pri;:n yorposo or the research proi;ram wao to preauco

basic information upon	 oun	 t..nu wildlife

:aanaLement practices coulLi be ustabliohou.

An liAportant cont,ribution to the !Jtudy of A.aa;,stailod

In Lao adrewo oreat was .ilade bja1.j (2).

atulud doer Uehavlor and nutritional Lropertleo or 1.-por.

tant browse opeeios uoln cruce :rotein as au Ladoz.

2he i)ro,Aant otudy was desiaod to obtain Inl'oriaation

on tho life 'Llistory and ecoloy or .he bla ';Estalica deer In

the lood environment, The flold woric bean in January

1350, and ran rouch Leeember of the ouLle year. 	 idi..

t1ornai. observations were mac° durin the sprizv or
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The Andrews Porest herd occupied the Fxperimental

Forest during the summer, and :igrated in the fall to the

lower elevation wintering range. f.3empling methods which

gave good results on the summer range were impractical on

the wintering grounds, and it was necessary to substitute

an alternate method.

On the summer range, sampling at night with a spot-

lic.ht gave satisfactory results. The spotliht sampling

technique as described by lealy (2, p. 25) was modified to

suit the conditions of the present study. The method

involved eriving slowly over the road system of the area

while covering the ground area at the aide of the road with

a spotlight team. Any deer present were sighted when the

light struck their eyes and was reflected back to the ob-

server. The reflected lieht was quite brilliant, and could

be seen at a considerable distance with little difficulty.

However, the body form could be made out only on deer rela-

tively close to the road. when possible, the deer wore

claasified with the aid of binoculars as to age, sox, acti-

vity, and location. These and other pertinent data were

recorded on mimeographed formt. The six-volt Unity 4535

hand spotlight rated at approximately 100,000 canclepower,

recommended by Delay ("'„ p. 2t), was employed and proved to

be quite satisfactory.



The sampling wethod was well suited to the erea

because of the network at all-weather roads running through

the relatively small logged units. 7,:istancea froAl the
edges of the units to the road were short enough so that

the entire log ea areas were usually within range of the

spotlight beam, and could be plainly viewed from the ve-

hicle. "Ince loging of the units was recent, the second-

ery successional stages of vegetation had riot reached a

heiht that sera. cusly Interfered with the epotlieht beam.

The major rawback of the method -ens its ineffective-

ness In the timbered areas, and consequently, only the

logged units were covered. Any dear in the timber at the

time of the sootlightilg were undetected. Other disadvan-

tages of the spotli ght method were interference in some
places with the ceam by development of vegetation, and

interference by adverse weather conditions such as fog,

snow, or heavy rain. Another undesirable factor was the

conditioning of the deer to repeated spotlighting. ..ven-

tually the deer's interest in the sweeping light waned, and

they would not look toward the light. however, a deer's

eyes will cause a dim reflection even though its head is
held at a considerable angle to the light beam.:special

vigilance was exerted to detect such reflections.
:4)otli ght samples of the Andrews eoreut were taken

twice weekly from the beginning of April until the end of
September. This period covered the time from when the deer
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moved into the Gres in April until the occurrence of the

fall lUaration in early ,:ciptea.ber. For the ::.oaths of April

throu gh July the spotlight sandlcs were taken cn Thesday

and Thursday nights. :Ampling WO2 bcc7un 7crierallv one to

two hours after darkness. The schedule was chungod to

Tuesday and 2riday nights airing August and ',:eptemder in

order to facilitate other project work. If 2overse weather,

such as heavy fog, rsin, or snow c.restically reeuced the

penetration of the spotlight bean on the night scheuuled,

the sample was postponed until the followinr ni g ht. Time

required to complete the sampling varied with the number of

deer sighted, but was usually from three to four hours.

In audition to the spotlight samples, , laylight samples

were taken on the sane days as the spotlight samples during

the months of June and July. Similar procedures were used

in taking the two types of samples In an effort to obtain

comparable results. `)aylight samples were started shortly

after daylight, and like the spotlighting, varied in length

from three to four hours. All doer sighted were recorded

as to sex, age, activity, and location.

Unfortunately, several units (Table 1) could not be

covered by sampling methods requiring a vehicle because

passable earth slides blocked the roads to these units.

A more difficult situation wee encountered in the

study of the herd during the winter months. The extent of

the fall migration and the areas utilized as wintering



grounds were not knoun, and had to too :otormined before an

appropriate a.ethoa of stucy could be acopted. 	 3camination

of areas at lower elevationa which were potential wintering

areas ruled out the use of the apotlight or aaylight

sampling alethoda :since they Included mainly sites of ol d

logging operations that had grown up with a-thick cover of

vegetation where s potlichting could not be used effec-

tively. In ac.4tion, most of the areas had been logged by

track-type tractor, and were inaccessible to a wheeled ve-

hicle; hence, foot travel was the only practical aethod

that could be employed.

In order to trace the route and extent of the fall

migration, it was desired to mark deer while they were on

the summer range in the Andrews forest. Bait testing

stations were established to test the possibility of a

trapping and marking progrom. Baits tested included

carrots, celery, lettuce, cabbage, apples, sugar, salt,
cracked ccrn, rolled oats, rabbit pellets, and grass hay.

A total of six testing stations were established during

winter and spring in areas of known deer concentrations,

and although deer tracks often passed directly through the

test stations, no bait was taken. Tests conducted periodi-

cally through the year gave similar results.

The prospect of LI trapping program was abendoned and

marking with dyes was attempted. A total of five deer were

marked with dye using a special marking device which Was
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developed. This consisted of an arrow tippea with a Uye-

filled, breakable glass bulb measuring one and one-half

inches in diameter. 'Jhen the arrow struck a deer, the

glass bulb shuttered, splattering the dye on the animal.

Rea printer's ink thinneu with equal parts of kerosene was

used as the marking liquid.

In addition to the ;Ave (ieor aiarked in this menner,

two other (leer were recognizable on sight. A .`awn was ear-

tagged with a cattle tag covered with "Lcotchlite" reflec-

tor material, and an auult buck could be recognized because

of a deformed antler.

The total of seven recognizable user was too low to

proauce satisfactory results, and none of the deer were

sighted after they left the Anorews iorest. A notice in a

local news sheet did not result in any reports from (leer

hunters or local residents as to the whereabouts of the

marked animals.

The failure of the marking program and the inacces-

sibility of the lower areas precluued use of u sampling

method of the efficiency of those utilized on the semAer

range. The only feasible method of study was by foot

travel, with a consequent lower number of deer sightings.

Much greater emphasis was placed on interpretation of

"sign", especially tracks, and it was by this means that

the fall migration routes and location of the wintering

groun;:s were established.
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jeather eta of the area, InclucAng _aily te.4perature,

relative humiA.ty, one rainrall were obtained through the
courtesy of the Willamette research Canter of the

Forest Service.
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THE ENVIROXMENT

Description of the Area

The 15,000 acre Andrews Experimental Forest, which is
a portion of the Oillumette National Vorest, is located in
Lane and Linn Counties, a short distance northeast of the
town of Blue river, Oree7on. It is shaped like a large tri-
ungle una encompasses the Lookout Creok drainage. The
aides of the triangle are formed by three ridges, with
Lookout Riege, which lies generally east and west, forming
the base. To the south of Lookout iiidge, away from the
Andrews Forest, lies the McKenzie River Valley.

Topography of the area is characterized by long, atoep
slopes which begin at Lookout Creek in the valley and sweep
upward on either side of the drainage to the tops of the
bordering ridges. :numerous relatively level benches are
located on the aides of the elopes. Elevation varies from
approximately 1,500 feet above 308 level at the confluence
of Lookout Creek with Blue River up to about 5,300 feet at
Carpenter Mountain located at the northeast point and Look-
out Mountain near the •outheaat corner of the triangle.

Numerous small tributaries c.escene from the aides of
the ridges and eventually empty into Lookout ',3reek at the
bottom. Lookout :reek flows into Blue River just outside
of the Experimental Forest at the southwest corner of the
triangle. Blue River eventually joins the McKenzie diver
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approximately eight .wiles downstream at the town of Blue

The climate of the area is characterized by two

distinct ceascns, the	 and dry summer perios and the

rainy winter period. wring the summer months, little

rainfall generally occurs. ""he skies are often cloudless,

and the relative humidity is low. ;Many of the small tribu-

taries ury up, and the water level of all the etreams usu-

ally becomes low. The extreme concitions of the day are
relieved at night when cool temperatures are the rule, and

the relative humidity nearly always rises above 90 percent.

Heavy rainfall and high humidity characterize the re-

mainder of the year. Fog and low-hanging clouds often

shroud the area. Lower winter temperatures turn the rain

to anow. During mild winters, the lower elevations may

remain free of anow all winter long, but generally most of

the area is blanketed by snow. The snow line may fluctuate

considerably during a lingle winter.

Old-growth Douglas-fir (Pseudotsuga enziesii), typi-

cal of the western slope of the Cascade fountain Range,

covers most of the stuay area. In some cress second-growth

timber can be found whore fires have removed the oririnal

stands, but these areas are not extensive. 6peeies asso-
ciated with the 2-euelas-fir stands are western hemlock

(TsuPa heterophylia) and western red cedar (Thu a plicate).
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Mountain hemlock (Tulsa nertensiana), Pacific silver fir

(Abies amabilis), noble fir (Abies 2rocera), and western

white pine (Pinus montleola)can be found at the higher

elevations. Broad-leafed trees commonly found in the area

include rod alder (Alnus rubra), bigleaf maple (Acer macro-

2111110 ), vine maple (Acer circinatum), golden chinkapin

(`.7astanopsis chrysophylla), willow (Balix app.), Pacific

madrone (Arbutus menziesii), and Pacific dogwood (Cornus 

nuttallii).

Mountain mesows, ranging in sire from less than one

acre up to approximately 80 acres, are found on the

easternmost ridge.

History of the Area

The H.J. Andrews Fxperimental Forest was established

In 1948 to provide a place for experimentation and demon-

stration 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 range from less

than one acre to approximately 70 acres in size. Following

logging, the units were control-burned to remove the slash
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(logging debris) remaining from tho log ging operation.

Table 1 contains oetailed information on the logging

program prior to the present study.
Although pre-logging recoras of game on the Anorews

Forest are mea ger, it appears that few deer occupied the

area. Old timers, familiar with the area for years previ-

ous to logging, remember little deer sign. Forest service

personnel working in the drainage noted only occasional

deer tracks. It is probable that few of the animals were
resident in the area, but were wandering through the

drainage in search of Laore favorable habitat. :since the

black-tailed ieer hasp .:or centuries been an inhabitant of

burned-over habitat types, its survival has hinged on Its

ability to search out the openings. Mobility, therefore,

became s necessary part of the blacktail'a nature, and few

places can be found in the study area where sign is com-

pletely lacking.

Yerhapa a few deer were resident to the Andrews Forest

Area, and inhabited the mountain meadows on the easternmost

ridge as they do yet today. Here on the rocky, wet sites,

red alder can be found growing in thick clumps, and this

would furnish food for a small number of deer.

In general, however, the area was not suited for deer
production. The towering Eeuglas-fir timber stand effec-

tively closed out the sun's rays, and only a few



Table 1. 1;etailed Inforlaation on the Logged Units or the
Andrews forest Prior to 1958.

Unit Acreage Aspect 71evation
bate

Logged
Date

awned

113 40 North 1,650-2,250 1950 1951

10 30 North 1,600-2,000 1550 1951

1D 38 North 2,200-2,600 1950 1951-52

11;* 37 North 2,000-2,750 1951-52 1952

1F 68 North 2,L00-3,000 1951 1952

10 34 North 2,550-3,000 1951 1952

Ili 44 North 3,250-4,000 191-52 1952

11 66 North 3,000-4,000 1951-52 1952

2A 24 North 1,800-2,000 1951-52 1952

2B 22 North 1,950-2,350 1951-52 1952

2C 36 North 1,350-2,200 1952 1952

2D 33.5 Borth 2,000-2,500 1952 1952

2E* 44 North 2,200 -2,750 1952 1953

3A 54 South 1,550-2,000 1952 1952

3B 21 south 1,300-2,100 1952 1953

3C 50 South 1,050-2,350 1952-53 1953

3D 15 South 1,300-2,200 1952-53 1953

37 27 South 2,150-2,750 1952-53 1953

31? 50 South 2,050-2,4;50 1953 1953

3G 41 South 2,500-2,750 1953 1953

3H 29 South 2,700.2,950 1953 1953



Table 1 - continued

'nit Acreage Aspect "legation
sto

Logged
:Nate

Burned

31 44 :;ouch !),300-3,250 1953 1953

:71 0.7 3outh 1,650-2,200 19514 1954
32 1.5 ::ouch 1,950-2,250 1954 1954

33 3.3 ._outs 1,950-2,300 1954 195

64 3.3 .,outh 1,950-2,350 1954 1955

35* 2.3 .,oath 2,500-2,550 19514 1954

36* 3.1 South 2,550-2,b00 1954 1954

37* 4.0 3outh 2,600-2,750 1954 1955
.31* 4.0 South 3,050-3,150 1954 1955
32* 2.0 Louth 3,100-3,150 1954 195

33* 1.0 3outh 3,050 1954 1955

34* 0.75 :South 3,000 1954 1955
,,,J.* 0.5 South 3,000 1954 1955

06* 0.25 South 3,000 1954 1955
37* 0.125 :south 3,050 1954 1955

5A 70.5 South 2,000-2,700 19514 1955

5B* 48 South 2,900-2,500 19514-55 1955
5c* 20 south 3,200-3,400 19514-55 1955
6A 45 North 3,500-4,000 1956 1957

6E 56 North 3,500-4,000 1956 1957

Not sampled by the spotlight or daylight cruise
techniques becsume earth slides prevented access by
vehicle.

16
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shade-tolerant species could survive. Vine maple, salal,

rhododemron, ana sword fern mace up the bulk of the under-

story, and even these species were irre gular in Cistri-

button.

when the forest canopy is removed by logging, condi-

tions suitable for growth of a great number of plant

species are created. Sunlight reaches the earth, and iLany

shrubs, frees: from the forest suppression, assure vigorous

growth. Invaoer species, not a part of the original forest

uncerstory, are carried as seed by wind, bires, and other

animals, and soon become established on the logged areas.

Within a short time the exposed ground is covered by a

thick, vigorous growth of plant cover. Important plant

species of the successional stages following logging are

listed in Table 2.

The availability of en abundance of excellent eeer

food mode possible a build-up of the deer population in the

Ana news Forest. Although slow at first, the population has

increased rapidly .wring the last few years, and now a

sizable herd occupies the area curing the summer months.

Availability of suitable deer food is but one of the

factors resulting from a staggered-setting system of timber

harvest which favor deer production. One important factor

is the creation of edge type habitat. Removal of timber

from a number of small units results in a far Treater

amount of age area than would be obtained from a single



Table 2.	 Average Percent Cover of Important Plant 4ecies On Low Elevation, horth
Slope Logged Units of the Andrews Forest. 	 hodified from Yerkes (17,
p. 69-70).

h:lifittGECAMil SPECIE6

Growing season after burning
1	 2	 14	 5	 6

:survivors of understory

All species 1.6 0.3 1.3 0.6 0.8

Invading annuals

wood grounusel (Senecio aylvaticus) 12.0 14 . 14 0.3 0.1 0.0
Annual epiloblum (1111cbium 0.1 5.9 0.14 0.1 0.6
Others 0.9 0.1 0.2 0.1 0.0

Total 13.0 10:E 0.9 0.3 0.6
Invading perennials

Fire-weed (4ilobium Inguatifolium) 11.9 9.7 11.2 5.4. 4.7
Pearly everlasting (AiiiiiBilis margsritacee) 0.0 0.1 0.2 0.1 0.1
leistern hawkweed (iiieracium altertinum) 0.0 0.0 0.1 0.3 0.2
Slender cudweed (Gna helium microcerthaluJi) 0.1 0.0 0.0 0.0 3.1
Thistle (Cirsiuu itipB.) 0.1 0.2 0.1 0.1 0.4
Others 1.9 0.2 3.6 1.3 0.3

Total 14.0 10.2 15.2 - 1:2 5.3

Total herbaceous 	 28.8 20.9 17.4 6.3 7.2



Table 2 - continued

Growing season after burhing
WOO Y bPIECIES	 1	 2	 5	 6

survivors of understory
Vine maple (Acer circinatum)	 0.7	 1.4	 0.7	 1.6	 1.5
Oregon grape (berniqI nervosa)	 0.5	 0.3	 0.4	 0.3	 0.3
Salal (Gaulthe7rr-tsEiTxlorTr 	 0.1	 0.5	 0.1	 0.4	 0.3
Rhododendron (Rhododendron la.)	 0.4	 1.0	 0.3	 0.4	 0.7
Wild blackberry (Rubus-VrE1f6lius)	 5.2	 6.5	 5.6	 3.6	 2.5
Twin-flower (LinnitITTONiariT---	 0.9	 1.5	 1.5	 3.6	 5.0
Whipple-vine (Whipplca ueodesta)	 0.2	 0.0	 0.9	 0.4	 0.7
Others	 0.6	 0.0	 0.0	 0.4	 0.0

Total	 8.6	 11.2	 9.5	 10.7	 11.0

Invaders
Elderberry (Sambucus sm.) 	 0.3	 0.2	 0.0	 0.5	 0.2
Thimble berrfraigig Farviflorus)	 0.1	 0.2	 0.5	 0.3	 0.1
Willow (17.alix 111E7T-	 0.1	 0.9	 0.4	 0.6	 0.1
Others	 0.0	 0.4	 1.3	 1.6	 1.7

Total	 0.5	 1.7	 3.0	 3.2	 2.1

Total woody

 

9  1	 12.9	 12.5	 13.9	 13.1

 

Total herbaceous and woouy	 37  9	 33.6 29.9	 22.2	 20.3
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large cutting. E?scauae of the proximity of the food supply

in the cut areus, the remaining timber receives heavy

utilization, and becomea valuable for satisfying the

requiren.ents of veer.
Predators

Although many predatory species, including black bear

(Ursus americanus), coyote (Canis let:v ans), and bobcat

(Lynx rufus) are rest _ant to the area, little information

concerning their effect upon the deer herd was obtained.

Black bears were observed on several occasions curing the

study. Cursory examination of one scat revealed a portion

of a fawn hoof. No coyotes were observed within the study

area, but the amount of sign found along trails and road-

ways eviCenced their presence.

Two bobcats were seen in the Andrews ?sorest, both

spotlighted on the night of	 13. The tracks of several

cougars (Felis concolor) were found on the ri ges borcering

the forest, and sighting of two cougars near the confluence

of Lookout creek was reported.	 While klomeatio cogs (Canis

familiaris) were known to run deer in the McKenzie Valley,

they presented no problem in the study area. Possible

avian predators which were observed included the golden

eagle (Aquila chryseetos canacensis) ana the bald eagle

(Heliaeetus leucocephalus).
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Predation effect of many of the above can be dis-

counted because of rarity of the species in the area or

lack of effectiveness or both. Probably the :aost important

predators in the Andrews i'orest are the coyote, the black

bear, and the cougar. While undoubtedly 30M0 deer, espe-

cially the more vulnerable fawns, fsll prey each year, the

meager evidence suggests that the overall effect of preda-

tors on the Andrews herd is small. 'only two CES03 of

possible predation mortality, both fawns, were found during

the one-year study perlod, and in neither instence could it

be determined that the actual kill was made 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 CC:iPO2ITION

Age Composition

Of the 1,022 deer spotlighted during the wanner months
on the Andrews Foreet, 513 were classified according to age
(Table 3). The number of unidentified Jeer is quite high
because age ientificatien was often difficult. icny

siFhtings were maee from a distance et which only the "eye-

shine" could be distinguiahod. While the placement of the
eyes and head motions are often innicative of age, such
criteria were not used. Only deer that were viewed within
easy identification range, and could be positively clan-
striae as to age were so recorded.

Over the season, an adult to yearling ratio of 4.19:1
was obtained. It may be that this figure is high because
of the progressive difficulty of identification of year-
lings as the summer advanced. Ieentification WBS easiest
during the months of April and hey because of the marked
discrepancy in size, the adults being eonsiorably larger
than the fawn-like yearlings. An the season progressed and
the yearlings approached maturity, the e_roup character-
Ictica gradually  diaappoered, and ieentification, espe-
cially by spotlight, became difficult. Slightly smaller
size and presence or spike antlers in the males were the
only readily recognizable identifying features. This
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Table 3.	 Age Compoaitic:n of Mack-tailed Deer 4otlighted
in the ilnrews Experimental ?Great Luring 1956.

Year- Uniden-
Month Adults linga ?awns; titled Total

April 21 7 0 30 53

May 74 25 0 139 23a

June 33 4 3 112 152
July 114 31 21 125 291
August 100 19 36 ail 239

,:;eptember 13 0 14 12 44
Total 360 ti6 74 502 1022

slight difference in size was difficult to distinguish in
the limited light of the spotlight, and in many sightings
no other deer were present for com parison. 7onsequently,
only the deer that were spotlighted in favorable conditions
zelatively clone to the road could be identified specifi-
cally as yearlings or adults during the late summer months.

In view of these circumstances, It may be that the
April and May ratio of three adults to one yearlin g is a
more accurate figure. This speculation is substantiated by
the results obtained from the June and July daylight
samples and the general daylight observations during July
and August. The former save a figure of 2.63 adults per

yearling, while the latter yielded a 3:1 ratio identical
to the April and May spotli ght resulta. It should be noted
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that identification of yearlings during the late summer

periods was accomplished more easily by aayiight than by

artificial light. The observer's Donne of perspective was

better in daylight, and size of the deer could be more

easily determined by comparison with the aurroundinga.

Animals could be identified as to age with the aid of bin-

oculars at ranges far beyond the identification range of

the spotlight beam.
The role of the fawns in herd composition will be

discussed under the heading of reproduction.

sex aatio

A sex ratio of 1 buck to 3.24 does was obtained from

301 deer classified during spotlight samples. The data

obtained from the daylight samples and general observations

compared favorably, yielding ratios of 1:4 and 1:3.43 re-

spectively. The difference of results between methods is

inconsequential considering the variables involved in

sampling. Although there are many factors affecting age

composition sampling, there is sufficient evidence to
believe that there are several does for every buck in the

Andrews herd.
The reason for the preponderance of does in the popu-

lation is cause for speculation. It does not appear to be

due to sex ratio at birth. Robinette (12, p. 419), working
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with mule deer (jaocoileus hemionus), derived a 36X ratio

of 111 males to 100 females from 1,924 fetuses, and a 122

to 100 ratio for fawns a few (lays o1.. It is possible that

a similar sex ratio of fawns exists in the black-taileo

deer, since it is a subspecific form of the mule user.

:rom a limited sample of black-tailed :Ater fawns, Taber

(13, p. 96) derived a sex ratio of 127 ma/es per 100

females.

It seems doubtful that the environment would favor

survival of one sex of fawn over the other, but Taber and

Dasmann (14, p. 310) reported a sex -ifferential in mortal-

ity of blacktail fawns in California. They suggest that

the higher rate of mortality of males Is ctue to a higher

metabolic rate, which results in greater aggresiveness.

This would tena to place the males in situations with which

they are unable to cope more often than the more cautious

females. However, the authors attribute the majority of

such mortality to starvation and accidents, neither of

which seems to be an important factor in the Anorews Forest

herd at present. Winter survival amon g fawns of the

Andrews Forest herd could be expected to be nearly equal

for the two sexes. In the eishlake forest herd of Utah,

Robinette (11, p. 12) found winter mortality of 332 fawns

to be divided equally -Jetween the sexes. Little indication

exists that preaacioua animals are selective of sex.
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It appears, therefore, that the primary cause of the

unbalanced ratio of males to females can be traced to the

legal hunter harvest. In sedition to the regular buck
season, Oregon has had an antlerlesa deer harvest in one

form or another since 1952. In the seven hunting seasons

from 1952 through 1958, bucks have comprised over two-

thirds of the annual take. The portion of male deer in the

total kill ranged from 79 percent in 1952 to 66 percent in

1958 with an average of 72 percent for the period (9,

P. 3). It seems logical that a heavy hervest of males
could have a considerable effect on the sex ratio of a deer

herd. iauckhart (6, p. 156) relates an instance in

Thurston County, :41shington, where a ratio of 1 buck to

1.58 does was reduced to 1 buck to 2.8 does In one year of
heavy hunting. In the area where the present study was

conducted en appreciable portion of the hunting pressure

comes from local residents, since hunters from population
centers in the Willamette Valley usually journey to eastern

Oregon to hunt the mule deer. Local hunters, being more
familiar with the deer and the area, may be more successful

in finding and killing bucks. This factor may also have

contributed to the unbalanced sex ratio of the Andrews

herd.
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7eproduction 

The first signs of the approach of the fawning season

were observed in mid-iay when the breeding does began to

appear heavy with fawn (i, igure 2). Toward the on of i•,ay

and the beginning of Juno the females appeared awkward in

their -ziovements, burdened by the additional weight, but

their appearance belied the a gility they displayed on oc-

casions. During this period, the does leave the company of

other adult deer and rive off their previous year's fawns,

now yearlings, if they are still following.

A location furnis:Jing good concealment, usually, in the

timber surrouncing a logged unit, is chosen as the fawning

site. Some of the older does may return to the same area

for fawning yoar after year. Jay Gashwiler, 	 Fish and

Wildlife Zervice biologist, reported (personal conversa-

tion) a semi-tame doe that haa borne fawns in the same

location in unit 2B for two seasons previous to this study.

The doe again fawned in the samo area during the study.

Although some early births may have already occurred,

the bulk of the fawning began around the 10th of June.

'awns first began to show up in both the spotlight counts

and the daylight counts on the 19th of June. They were

strong enough to move well, indicating an age of approxi-

._aately 4 to 10 days. Fawns were observed regularly in the
samplea after this date. The latest known fawn birth
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occurred in the 1st week of July. A W68k male fawn, not

more than three or four days old, was found in unit 5A on

July a. In general, it can be said that the fawning period

extended over the month of June with the Greatest portion
being dropped around mid-month.

The young fawns spend much of their early life bedded

in heavy cover while the doe goes about her daily activi-

ties. The does are often seen feecing or resting while the

hidden fawns go undetected; coneequently, an accurate

sample of fawns is eifficult to obtain.

The night spotlight samples for July, ugust, and

Loptember yielded a total of 71 few= and 232 adults.

since approximately ono out of four adult animals in the
Andrewa herd is a male, one-fourth of the 232 adults was

discounted in figuring fawn production. This resulted in

174 adult does to 71 fawns for a ratio of 1 aoe per .41

fawns. Considering the excellent condition of the range,
the figure appears exceptionally low. It :teems even more

erroneous when the matter of twin births is taken into

account. Of the 71 fawns sighted, L2 were the result of

twin births, which means an actual total of only 50 births

out of 17L, Goes, leaving 124 toes unaccounted Zor. If

such is the case, 71 percent of the adult does in the popu-

lation must have been barren, or have lost their fawns

shortly after parturition. While barrenness or loss of
fawn undoubtedly occurred in some instances, a number
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of does spotlighted with no fawns seen nearby were observed

to be lactating. hence, ,aany does sighted hod apparently

produced fawns which were hidden at the moment, resulting

in a major source of error.
A system used by Batteraon of the Oregon Game COmidEl-

sion, reported by Cowan (1, p. 532), to determine approxi-
mate reproduction of a doer herd consists of counting only

the does which have fawns following. Adle the method does

not take into account barren does or those that have lost

their fawns, it does inaicete the relative fertility of the

productive females of the herd. In applying this system to

the spotlight data, a modification was made. .quite often

the spotlight samples revealed bedded fawns, with no does

present in the vicinity. In the analysis, a doe wee added

for each such fawn observed since her existence was highly

probable.

Analyzed by this method, the spotli ght data yielded 50

does with 71 fawns for s ratio of 1:1.42. There were 21

sets of twins out of 50 births, indicating that 42 percent

of the fertile does bore twin fawns. Similar analysis of

the combined daylight sample and general observations re-

sulted in the sighting of 28 does and 43 fauna for a 1:1.54

ratio. Of the 28 does, 15, or 53.6 percent, had twins fol-

lowing them. It is probable that the reproductive rate of

the Andrews herd is in the neighborhood of 1.4 to 1.5 fawns

per doe, indicating satisfactory reproduction.
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?awn survival anponred to be hi h1, but according to

Cowen (1, p. 533), losses of not less than 20 percent or

..ore than 33 percent between pregnancy and two isonths of

nee are probable on coou ran.7;e. 	 Information pertaining to

losses before birth was comeletely lacking in the study,

and only two cases of frost-natal fawn alortelity	 Anown.
A fnwn hoof was found in a black bear scat, but it was not
1:no •n that the bear :lade the actual kill. The other known

case WG3 re7orted by	 Jack qothacher of the r'orcat Lem-

'Ilea who found a portion of	 fawn skin that had appar-

ently been chewed by scavenrers.	 Again the actual r.tause of

'death wee. not ascertninea, and may or may not have been the

work of predators. 7,ince many potential preeatora frequent

the area, it seems highly likely that cone young fawns fall
prey to them. It is of Interest to note that moat of the

fawns observed during the study were seen below 2,700 feet

in elevation, while the heaviest sign of coyotes and black

beers was found at elevations above 3,0 0 feet. :uch a

distribution would no ,.loubt reduce the number of encounters

between fawn deer and two of the	 predatory species
resident to the area.

The gestation period in the coast seer has been estab-
lished at approximately seven alonths (3, p. 260; 1, p.5.31).
Since the fawn-crop extended from approximately June 1 to
July 1, the rut of the previous fall ;suet have occurred

primarily during the month of llovember. Limited
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observations , inLicate that the 1958 fall rut occurred

during approximately the same berioa as in the previous

Year. A prime four-point buck harvested on October 19

showed no physical signs of breeding condition. :several

mature bucks harvested during the s pecial season held

November 15 and 16, 1953, had swollen necks, indicating

rutting activities.

Luring the rut, the Anc.rews hero is on the wintering

areas. Here adverse effects of an unbalanced 30x ratio

upon breeding would be minimized. :since the receptive

period of does lasts from a few hours to less than a day

(10, p. 30), it is important that a mate be found quickly.

The black-tails in this area do not "yard" like the eastern

white-tailed deer, nor do they form the large groups often

encountered on the winter range of the mule (seer. Coast

deer proups at this time cf year rarely exceed six or

eight animals in the area stuctied. Reduction of the avail-

able space of the wintering grounds as compared with the

summer range tends to congregate the herd, and receptive

(oes would normally be in the proximity of a suitable mate.
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CHARACTERISTICS A1) BEAVIOR

Grou p Size

During the year, croup eiz& of bleokteils varied con-

aiderebly. While single animals or groups of two were

sighted most frequently, total numbers of doer were often

higher in the larger groups. Groups of five and six

oneurred quite regularly, while larger aggregations were

rarely observed.

A definite seeeorel trend in group size was revealed

by the spotlight sample date. During the spring migration

period in April, over 60 percent of the totel number of

deer were in croups of three or more. Upon arrival at the

eummer range, the deer quickly dispersed over the logged

units and occupied the entire range. The "epreeding out"

resulted in the breakdown of the larger migrationel groups.

In effect, the deer were npreed thinner and could more

efficiently utilize the ebuniance of favorable habitat.

The trend toward small groups continued as the summer pro-

gressed, and hit its peek during July when over 80 percent

of the population occurred singly or in groups of two deer.

Little change in group sire occurred from July to

August, but groups tended to be slightly larger, possibly

because of the more frequent appearance of fawns accom-

panying the does on their nightly foraging trips.

With the approach of September, the deer began forming
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larger aggregations, prior to the fall migration out of the

summer area. Lorger croups occurred throu gh the re4nineer

of the year on the winter eraunes, with the possible excep-

tion of airing the Imntine season. Observations leade

, ,ering this period were too limited to reach any eonclu-

nions concerning the effeete of hunting on group size.

The general trene, therefore, was toward the formation

of relatively large crou ps •uring the winter and mieration

periods, and smaller ones during the summer range cccu-

eancy.

,reaction to 'eeather

During the summer, daily weather conditions had a

marked effect upon the activities of the black-tailed eeer.

Their pattern of feeeing anu resting was often influenced

by weather phenomena.

In studying the effects of weather on the behavior cf

the Andrews deer herd, it was often difficult to isolate a

specific causative factor, since rainfall, teelpernture, and

relative humieity are inter-related forces.

Variation in the pattern of daily utter activities

caused by maximal relative humidity was probably slieht

owing to its consistency. maximum for the say nearly

always occurred during the night when relative humidity

ranged generally from 90 to 100 percent. On only seven

occasions during the hottest summer months did it crop into
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the eighties. Never did lows occur on successive ni;71.1ta
and only once was relative humidity below 85 percent.

:4.0,1142.1y, minimal 6aily temperature remained fairly
constant during the summer months, and night temperatures
fell consistently into the fortiea and fifties during this
season.

several aspects must be considered when aiscussing
the effects or rain upon the activity of blacs-tuiled deer.
In the study area, pain had little direct effect. :Aver
show)°, a general disregard for any discomfort resulting
from rains, anu carrieu on their daily activities in near-
normal fashion. The usual nature of the rain in the area
is a slow, steady Jriz,le which probably adds to the ueerss
tolerance. This, plus the fact that the blacktail has
become ecologically adapted to the high rainfull region of
western Cregon, results in slight direct effect on dear
activities. Nevertheless, rain, through its influence on
temperature anc relative humidity, may have a considerable
indirect effect upon daily activity of deer.

During the summer, the temperature is much lower on
cloudy, overcast daps than on clear, sunny days. Rainfall,
of course, has a very decided lowering effect upon temper-
ature, and causes a sharp Increase in relative humidity.
,uring May, for example, the temperature on clear days
averaged 77.50 while on rainy days it was 65 0F. .Animal
humidity on clear days was 39 percent while on rainy days
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it was 55 percent. The above figures tiro generally repre-

sentative of the modif ying effects of rainy all upon temper-

ature and relative humidity.

Temperature is probably the most important weather

phenomenon influencing deer activity in the Andrews '.'orest,

but it is impossible to separate the effect of relative

humidity from that of temperature. L'oaily low relative

humidity is roughly in inverse proportion to daily maximal

tem perature, hence the two aust be considered as a complex

in their combines effects upon deer activity. Hereafter,

the mention of temperature should be interpreted to include

the associated relative humidity.

Black-tailed deer are not physiologically equipped to

withstand high temperatures, and when the heat becomes

oppressive they prefer to seek cover. :According to Lins-

dale and Tomish (a, p. 305), black-tailed deer begin to

show discomfort when the temperature approaches 30°F.

Since the summer temperatures in the Andrews Forest ere

frequently above 80°, deer often forsake ,:aytime feeding

and retire to the protection of the virgin timber. Here,

they spend the day in the shade of the closed canopy and

await more favorable conditions before feeding.

Data gathered during June and July by the daylight

sampling method were tabulated according to temperature.

An avertme of 3.3 deer per sample was obteineu from six

samples taken on cloudy or rainy -ays when the temperature
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was below 80°F., while 11 samples taken on ..aye with tem-

peratures of 60°1°. or above, averaged 4.2 sightings per

sample. While the low number of observations per sample

would preclude any definite statements, they Five inoi-

cations that more weer are active on cool than en hot days.

It should be pointed out that the u.aylight cruise

samples were taken during the :aorning hours, often before

temperatures had reached 80f. on the hot 	 leer, now-

aver, began showing a response to the heat well before it

reached the critical 30°2. point.

It appears, therefore, that lighter , ,aytime feeding

would result in higher night-time feeding, and conse-

quently, higher ccunts during the right spotlight samples.

While such is 47enerally true, it should be realized that

the relationship is not 30 simple, ant that many factors

besides daytime temperatures are involved.

I;ser, even on cool days, tend to feed more heavily

during the morning ant evening. It is possible for ueer

which do not feed during hot eays to complete feeding in

the cool period from sunset until darkness. These animals

may finish feeding and bed down again before it becomes

dark enough to conduct the spotlight sample. This could

have a marked effect on spotlight results since the number

of deer sightec is highest when the percenta g e of active

deer is highest (Table 4).
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Table 4. ;summary of Padded and Active Eeer 3potlishted in
the Andrews Forest by onth. Percentage° ere
presented in parentheses.

April Zay June July August Sept.

I3edded deer 28(48) 74(31) 65(43) 38(30) 73(30) 12(27)
Active ueer 30(52) 1i-4(69) 37(57) 202(70) 166(70) 32(73)
Total ueer	 53 238 152 290 239 44
Average No,
of deer per
sample	 7.3	 29.3	 19.0	 29.1	 29.9	 7.3

From Table 4 it can be seen that the highest deer

ccunts were obtained during the months of ivy, July, and

August when the percentage of active deer recorded was in

the vicinity of 70. Lurins: June, when the percent of

active deer cropped to 57, the sample mean aropped accord-

ingly. The months or April and ',eptember are not similar

since the sample means reflect an actual change in total

population numbers because of migration.

The hi gher percenta g e of active deer in the spotlight

samples is reflected by a higher proportion of deer feeding

at night. Figure 3 illustrates the relationship between

the spotlight sample mean and maximal daily temperature

mean for the days when the spotlight samples were taken.

As temperatures increased so did the spotlight sample

means. A decrease in meson temperature during June was re-

flected in a decrease in the sample mean. here again,
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Aril and L,eptember arm not coluparabla because of :414;ra-

tional changea in population nuL4bers.

It was also fours that ALA fluctuations in te:41por-

ature resulted in wide fluctuations in the spotlight sample

observations Wigure 4). During May and June periodic

cloudy and rainy weather causeu temperatures to drop, which

resulted in a wide tomperature variation from day to day.

variation of numbers of deer sighted by tho spotlight

:aethod also rented widely. Luck of rainfall and generally

clear skies resulted in fairly constant high zlaily temper-

atures during July and Alaust. The variation In the number

of clear spotlighted per sample was less during this period

than in the Liontha of May and June.

Aovementa 

The early period during April and AA,' on the summer

range is characterized by a considerable amount of move-

ment. Yearlings are being tiriven away by does as the

fawning season approaches. deny two-year-old L:003 are
leaving the maternal group to bear young for the first

time. It is from the younger deer classes that lawn of the
recruitment for newly logged units is obtained. As the

fawning season passes and summer begins, home ranges become

well defined. Certain groups become recognizable, and are

repeatedly sighted in the same general area. Tho deer tend

to be habitual in their activities, and the 3=0 groups



will continually be spotlighted within the same area of

less than one acre. Pawns also are often found in the same

place night after night.

home ranges of deer in the Andrews Forest eAre small,

probably because of the excellent intorsporsicn of vege-

tative type. The requirements of food, water, and cover

can be satisfied In nearly all of the logged units. Gener-

ally the home range consistee of a logged unit and the

adjoining timber. In only one 10b0 was a group Known to

Include two units in its home range.

Little preference between north and south slopes was

exhibited in April and Asty, since deer nuabers were fairly

well divided between the two exposures (Table 5). A move-

ment toward the units with a north exposure occurred auring

June, and deer showed a aliFht preference for north slopes

for the remainder of the season.

Table 5. Distribution tf Deer According to aope,
Obtained by the :spotlight Zampling
Percentages are presented in parentheses.

April May June July August Sept.

North
slope
units 27(47) 120(50) 95(62) 150(52) 133(56) 26(59)
South
slope
units 30(53) 118(50) 57(38) 139(148) 106(L4) 18(41)
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The preference can probably be ettributea to :several

factors, the llost Important being temperature. As previ-

ously pointed out, blece-tailed jeer are intolerant of high
temeeraturos, hence would probably prefer cooler north

elopes euring the hot ouizaer menthe. Taber and eaaaann

(15, p. 7) have euggested 550 to 65°?. es the optival teat.
eernture range for bleck-toilea deer to tho chaparral area

cf 7)alifornie. Assueeing the ereference of the Anurews

Forest here to he siLillee, the optieuel teelpersture range is
more nearly net cn the lass eepoued north slopes. east of

the novemente of the deer In the area ineicete u texpor-

ature preference apex-a:el:eating that suggeetea by Taber ana
rasmann.

The second factor thet appears to affect slope prefer-

ence is condition of the forage. eovelopment of forage is

later on the north slopes (2, p. 29-30), therefore it
remains succulent until later in the seesoh. The north

aspect is exposed to direct sunlight for snorter perioes
during the eay, which probably results In Ilieher forage

palatability. Also, as pointed cut by Teraes (17, p. 52),

total cover is higher on the north slopes which results in
a higher availability of usable forage. 7iowever, ::lore than

adequate forage is available on the south slopes, hence the

last factor would probably have a :einor Influence on deer

distribution.
In the logg ed unite on the north slope, the eeer



Table 6. Distribution of --;eor According to :levetion,
Obtained by rho	 Iampling
Percentages are given in parentheses.

North lop 	:south 2lope
1500-2500 2500-4000 1500-2250 2250-3250

April 13(67) 9(33) 11(37) 19(63)
May 79(66) 41(34) 61(52) 57(48)
June 58(61) 37(39) 25(44) 32(56)
July 90(60) 60(40) 68(49) 71(51)
_loigust 94(71) 39(29) 13(17) 33(33)
'7aptember 19(73) 7(27) 4(	 2) 14(7'3)

preferred the lower elevations (Table b). Of the deer

spotlighted throughout the season, 60 to 70 percent were in

units at an elevation below 2,500 feet.	 Table 6 it

can be seen that there was a general tendency fcr the deer

to clove upward from April through July. Perha p s this may

be attributed to temperature changes, ana the earlier ataee

of growth of the vegetation et the 'fligher elevations on

north aspects (2, p. 29). This trena continuea until the

middle of August, when a sharp L.:ownwara movement began.

No explanation for the suuaen downward shift can be found.

:leather conditions dur,.ng this perioa remained nearly

constant, and no particular chan ge in vegetation was

noticed.

Distribution of deer on units with a :southern exposure
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was quite variable during the year. The only

altituinal preference hown was in August when 83 percent
of the deer were found above 7,250 feet (Table 6). '1ince

differences in environmental conditions .such as exposure to

sun, temperature, anu veaetative develop..1.ent, of unite at

various elevations on the ecuth slope were .Lore uniform

than those on the north slope, deer Astribution natterns

could be expected to be less definite. The south slope,

also, was not as high as the north, and deer movement

between units did not represent as great a change in ele-
vation.

Aigration

The Andrews Forest her is migratory in nature, occu-

pying the experimental forest during the summer and moving

out of the area to the lower elevations for the winter. In

this manner the deer are able to occupy the environment

furnishing the most suitable conditions for survival. The

migratory habit has undcubtedly developed as an adaptation

to winter snow conditions. 21acktaila occupying ranges

lying below winter snowlines do not generally exhibit a

migratory habit.

The first sign of the upward migration in the spring
was found during said-,'arc's, when movements of deer in the
lower elevations became apparent. 13y laterch, concen-

trations of deer had built up along the top of Lookout



Ridge near the southwest border of the Andrews Forest.

Here they remained for several weeks, apparently awaiting

conditions to their liking before moving into the area.

The spotlight samples were begun on the 2nd of April,

and the first deer sightings were made on the night of the

8th. Thereafter followed a gradual buildup of numbers,

until a leveling off period was reached in early May.

Movement into the area was not controlled by distri-

bution of snow. While a limited amount of snow remained on

the higher parts of Lookout Ridge, the area was generally

open. Access to the Andrews Forest via the drainage proper

was completely free of snow for a considerable length of

time before any movement into the area occurred. Movement

to a location near the area was accomplished early. The

actual occupation appeared to be associated with temper-

ature increase (Figure 5) although not necessarily caused

by it. Similar correlations probably could be found with

vegetative development or the photo-period among other

factors. During March and early April, temperatures were

in the forties and fifties. In the first half of April,

deer began to drift slowly into the area, and the spotlight

samples showed a gradual upward trend. However, when high

temperatures occurred on the lest days of April and early

May, the spotlight counts mounted rapidly. Although part

of the increase in numbers sighted undoubtedly was due to

heavier night feeding because of temperature increases, it

it
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13 believed that the mejority of the increeent was the
result or migraticn. Meer were regularly seen eloving along

the roadway towar the Ancrews iorest during this period.

Apparently, when concitions in the stuey area became favor-

able, the migration was greatly acceleretee.

The early migrants tended to remain In logged units

near the lower end of the Lookout ',reek erainarre, but as

the migration progressed a general dispersion over the area

occurred. By mid-kay, most of the logged units were occu-

pied by deer.
Several spotlight samples taken during the spring of

1959 revealed that many deer return to their home range of

the previous year. Out of thirteen :; g roups sighted in one

spotlight sample, five were recognized as those occupying

the same home ranges the previous summer.
Most black-taileo deer herds migrate in the fail as a

direct result of snowfall, which forces them cownware out

of the summer range (1, p . 572). The deer in the Three

Sisters Wilderness area, for exateple, have a well-defined

migrational pattern, remaining at elevations near the crest

of the Concede range until fall snows erive them down. The

migrational trek covers a distance of approximately 15

miles, and is largely accomplished in a matter of a few

days.
The fell migration of the Andrews here is unique in

that it occurs early in the fall, long before inclement
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weather be gins. rioverssnt out of the area began early in

September, Hna by the 20th of the month only occasional

animals remained (Figure 5). The first snowfall came on

November 13th, nearly two months after the deer had left

the experli!:4ntal forest.

The early departure of deer, because of its variation

from the usually held concept of a fall migration, poses a

question of Interpretation. The upper llisits of the winter

grounds are located at approximately the snowline since

black-tailed deer in this area Show marked intolerance

toward snow. The snowline is generally located in the

vicinity of the Lookout Creek-nue ;g iver confluence; there-

fore, the distances from the summer range in the Andrews

Forest to the wintering areas are extremely short, in some

cases less than one mile. Because of the short distance,

there is 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 away, it may be argued that the movement is

simply 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 forest to move, yet they abandoned the area at the

same time as the remainder of the herd. Concerning the

fall movement of the tmdrews Forest herd Deftly (2, p. 40)

stated, "Unce deer actually moved out of the logged units

4



49

during August and Ceptembor, it can be Assumed from limited

signs that they .Moved up and out of the druinege into high

mountain mes ows, eld !•iurns and old logged units which were

their habitat before logging began in the study area".

vi dance obtained during the present study tones to refute

the assumption that the herd moves up during the period of

fall ovement. A considerable amount of eign was found to

indicate that :aovea:ent . ownearainage was occurring, anti

examination of the hi gh elevations on the northern-,cost and

eastern-most ri ,::Igea, Inciu4ng the meadows, revealed nearly

no sign of deer durine this period. Although deer were

present near the top of Lookout Ridge, outaie the bounda-

ries of the experimental forent, there is little reason to

believe that they were part of the Andrews herd, since deer

were resident to this area all 311=462 long. it will be

pointed out later that deer tended to cross Lookout Adge

via a low saddle. It !eems logical that such a tendency

toward utilizing the lowest passeee would not be exhibited

If the deer were moving to the higher elevations.

An extremely comprehensive marking study would be

necessary to gain complete information concerning the fall

movement. It is suggested, however, that until Information

to the contrary is obtained, it should be considered a

migration for the reasons already state:, zinc because it

occurs at approximately the same time annually. Also, the

distance covered curing the move, althoueh short, takes the



50
deer from the summer rnnge to the wintering crounds. The

cause cf the early edgration 13 by no means underetooa.
1:hile the timing is closely correlated with the • roying up
of perennial fire-wood, there remains an ebundance of

browse of preferred epecies. eater, while not as readily

available as it was earlier in the zeason, is still wide-

spread and ebundent.

Weather conditions remained eseentielly unchanged,

with the exception of the first fall rein, 0.39 of an inch,
which fell on August 29, snusing a crop in elaximal

temperature. The main rop in deer numbers followed the
drop in temperature (Figure 5). 12hereafter, the decline in
spotlight sample counts generally reflected the eecline in
maximal daily temperature, but it is not known whether or

not this was the causative factor for migration.

Fisher et al. (5, p. 10) reported a similar situation
in the Interstate'Jeer Hera. They state, "While, according

to local folklore, migrations start with fall storms, actu-

ally they start with an almost imperceptible change in
weather. Storms intensify movement. However, the trigger

that starts the migration is probably the seasonal erop in

temp erature." Leasontel temperature eecline, then, elay well
be the cause of the early migration of the Androws herd.

There were two principal paths urea by deer during the
fall migration. one is through a low saddle in Lookout
A.dge where the elevation drops to 3,200 feet from its



Zigure L-;, Old Lof7 7. in;., :goad Along Plu p :ivPr
Used as a :louts of liig7ation.

Figure 7. raow waddls in izokout
Used by ,,,i-rating



52

usual 4,000 feet or more hoi;ht (Figure 7). This route

proviL:os a quick anu easy passage from the north elcpe

units over the top of 7,00kout Ridge to the :south Llepe Xill

! reek Units, which are lecated on the main ::cfCen ie River

drainage. It 13 u short eistance, the saddle being less

than one !silo from some of the ccrth slope Andrews Forest

units.

The other route used in the fall migraticn is -own the

Lockout :raiLage, which is a graeual, but ccnstant

trek. Although the migration io not restricted to a single

trail, often deer using the route take advantage of access

roads for easy traveling. Hany, when reeching the 13lue

River, cross it near the Lockout Creek confluence and move

along an old abandoned logging road that parallelu the

river on the west aide (Figure 6).

Although the evidence is Inconclusive, it is possible

that the deer use the lame route habitually, not switching

from one to the other. A definite In:',Ication that such Is

the ease was obtained following the first snowfall of the

season on November 13. ';ho following day, a complete

reconnaissance of the Andrews 2orest was made In search of

deer sign. :n the snow, two seta of tracxs were found that

led from unit 1B up through the low saddle in Lookout

Ridge. These animals preferred to :soya throu gh approxi-

mately one foot of snow to pass over the top of the ridge

rather than move crown along the .1reinage which was free



of snow.

According to i.eopold et al. (7, p. 31), each deer in

the Jawbone Lver ilerd in f:alifornia has a M.ghly specific

winter hcme range to which it returns each year. The

authors state that 'Y"lcse observation of the (.eer arriving

on the winter range ineinates that each acult anthal knows

precisely where it is going and leaves the plain trail (and

the compenv of other migrnting deer) at the :Jost convenient

point to reach its own customary wintering area." C on-

sidering such to be the i7nne with the tmdrews herd, and

since =any deer are kncwn to return to the same home locale

on the summer ranae, such would inA.cete that the oli g ra-

tional path between the two areas is also quite well

defined.	 cch deer would have a separate home rang() for

summer rand winter connected by the miFrationel route

between the two. Therefore, inaiviflual animals, though

they chose their own home areas, would habitually tend to

follow the same migretion route year after year. :Ance

there are two main routes of migration, this assumption

would further suggest that the deer first inhebiting the

eerily cuttings originated from two separate sources, to

which each returns in the winter by sepnrete laigrational

routes.

The deer in this area winter on the exposed south-

facing slopes and protected valleys at the lower eleva-

tions. Generally, these areas are sites or old logging



operations where the virgin timber has been re:Levee, and

low-growing shrubs end trace furnish :cod within reech of

the eeer.

Einersen ft.„ p. 311) hall shown that crude protein of

browse eecreeaes duriri perio s of cloudy and dull weather.

This is an Luiportent consideration during the rainy winter

months when little sunshine reaches the plants. The crude

protein level of five percent is eiven by Einersen as the

critisel point below which e:elnutrition and eeer losees can

be expecteu. Coulperisons of crude protein percenteFes by

Lealy (2, p. 33) between logged and canopieu areas, on

Sanuery 15, 1956, indicated that food plents in cenepled

tweet wore consictontly lower in nutritientl value. Irude

protein levels of plants taken under the timber often

yielded, percentegeu below the five percent level considered

by :inersen to be critical.

The above stucies emphauize the necessity cf logged

arers fer overwintering deer. ft is net encueth that a high

tote'. acreage be avriluble for the anleuals at the low ele-

veticns. .2heee erees ealst uluo be covered by a growth of

lesser vegetation in a brushy curly staFe of forest succes-

sion, since only such types of vegetetien will furnish

browse in quantity, and of a sufficient nutrient content to

safely overwinter black-tuned deer.

The south alepes utilized by winterine doer nre in the

best position to benefit from what little sunshine occurs
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during the winter period. youth slopes nave the added

advantage of affording easy cownwara ,;.ovement tn case of

additional snowfall. The black-tailed ,_eer studied are

quite intolerant of snow, and as little as five inches of

snow may cause them to move .own. On February 28 approxi-

mately four to five Inches of now fell. The Seer in a

logged unit on the south slope of Lookout A.age away from

the /narews forest illoved to a unit roughly 500 to 1,000

feet lower in elevation. A relatively heavy snowfall on

November 14 drove the deer from many of the higher areas of

the wintering czrounas. As the snowline receded during the

following weeks, the weer arifted upward again and reoccu-

pied their former range up to the snowline.

Such elevAtional movements in response to snowfall are

quite common and may occur repeatedly during a single

winter. It is apparent that a considerable reduction of

available wintering areas would result from heavy and per-

sistent winter snows. It was such a situation which led

rdenly	 p. 36-38) to misinterpret such a movement as a

deer migration. 7nusually persistent snows during the

winter or 1956, when Delay's observations were taken,

masked the character of the movement. The areas from which

deer movements were observed by L)ealy are in average win-

ters below the snowline, and hence arc a part of the normal

wintering area.

Thus far, only the upper limits of the wintering
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grounds have been discussed. A.nce the trapping and

marking procram failed, no means of determining the full

extent of the migration was available. 	 many deer

un oubtedly wintered close to the upper altitudinal limits,

there is much evience Indicating that at lest a portion

of the herd movedown into bottomlands and . ieltas next to

the Acenzie diver. Numerous tranka were followed that lea

down to the river, but there WG3 no means of :..:eterasining

whether or not they were mace by deer froia the Andrews

?crest, since they could not be traced back that far. It

should be pointed out that black-tailed veer are excellent

swimmers, hence water i3 eelom a barrier to movenenta.

Deer were known to have croased Blue '.Aver frequently, and

several reliable parsons reporter observing ,Leer crossing

the swift current of the :icKenzie. One person, whose place

of work was close to the river, related having seen four

deer crossing at various times during the period of town-

ward migration. re noted that none of the animala fought

the current, but rather swam calmly until footing was

gainea on the far 9itAto Norman Johnson, 5".. Ash and

Wildlife ervtce iiiologiet, told of flushin g a blacktail
doe which plunged into the Willamette Piver and crossed to

the other side. lie expressed the opinion that the user

swam across on a straighter course than would nave been

possible for his Labrador retreiver.

It 13 possible, therefore, that faer i"rom the Andrews
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Forest could have crossed the AcKonzie 3iver anu moved

downstream but it seems doubtful that they soul:: move far,

since adequbte wintering range is available in this area.

It is believed that few, if any, of the Andrews deer move

beyond the town of Blue River.
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ORMARY

A study of the t,olumbisn black-tuiled deer, Odocoileus 

heltlionus eolumbianus (Richardson), inhabiting the logged

environment of the H.J. Andrews ::xperimentel Zoreat in the

west-central Oregon Cascsees was conucted from January 8
to Cecember 30, 1953. The atu.4 was a part of a long term

project to determine he effects of clear-cut, Jtaggered-

setting logging of old- growth ::ouglas-fir upon wildlife.

Night spotlight samples were taken twice weekly from

April through eptember, while the deer were on their

summer range in the Andrews sorest. The logged areas were

covered by the beam of a hand spotlight while driving the

road systeA of the area. seer present were observed by the

reflection of light from their eyes. Binoculars were used

in an attempt to classify the deer according to age and

sex. Sampling was begun one to two hours after darkness

and was usually completed in three to four hours.

Caylipbt samples were taken during the months of June

and July on the same days as the nie,ht saJ.ples.

procedures were used in conducting the two types of

samples. Daylight sampling was startea shortly after day-

light and required three to Four hours to complete. These

sampling xetho,..s were not successful in the lower eleva-

tions to which the Andrews A)rest hero migrated during the

winter, consequently, a foot travel method of stu::y was

r
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used for this segment of the stuc►. Greater emphasis was

placed on the interpretation of aign.

Limited information indicates a low number of .sear

were resident to the area prior to the beFinrine of logging

activities in 1950. 'eer increased during the successional

stages of brushy vegetation that developed following the

removal of the canopy of mature timber. :eter further bene-

fited from the creaticn of ()ag e habitat resulting from the

corriora of timber remaining between the logged units.

iatios of 4.19 aca.lte per yearlin-, 3.24 :oes per buca

and 1.142 fawns per {doe were obtained from the apot1L7ht

samples taken curing the summer. Group size tenueu to be

small during the summer, with single animals and groups of

two predominating. Larrer groups were encountereu curing

the periooa of alicration and during the winter. The over-

all effect upon the herd by preeators, including the

cougar, coyote, and black bear, which occur in the area,

appeared to be relatively unimportant.

Temperature appeared to be the most Important weather

phenomenon affecting activities of the Andrews Forest herd.

Spotlight samples following days of high tomporature

revealed higher avera ges of deer sighting s, which were a

reflection of the percentage of deer active rather than

bedded during the samp.i.in poriou. This allay have Peen

attributable to the animals' foeuing at night to avoid high

daytime temperatures. Hivh variations in te:aperature

t
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during a month resulted in similarly high variations in

spotlight sample counts.

No preference between north or south slopes was exhi-

bited by deer during the early season, but a movement

toward the north slopes occurred during June, and this

aspect wee slightly favored through the remainder of the

summer. On the north slope, logged units below 2,500 feet

in elevation were preferred during the summer, although

there was a general tendency for the animals to move to

the higher elevations f‘uring mid-summer. This trend Was

sharply reversed in August when a 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 above 2,250 feet.

The spring migration began in late March, and was

completed by early hay. The movement into the area occur-

red es a gradual drift as the deer spread out and occupied

the logged units. Many deer were found to return to their

home ranges of the previous summer. Two main routes were

utilized during the fall migration from the area. This

migration was unusual in that it occurred during September,

long before the start of inclement weather. both spring

and fall migrations were correlated with temperature

changes, although not necessarily caused by them.

Logged or burned areas on exposed south slopes and

bottom lands at the lower elevations were used by the deer
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as wintering grounds. The need for non-timbered areas to

carry the deer safely through the winter is based on

nutritional quality as well as quantity of the available

browse.



62

BIBLIOGRAPHY

Cowan, Inn MeTs ggart. Life and times of the coast
black-tailed dear. In: The deer of North America.
Harrisburg, Pennsylvania, Steckpole, and Washington
D.C., Wildlife Management institute, 1956. p. 523-617.

Lealy, John Edward. Influences of logging practices
on Columbian black-tailed deer in the Blue River area
of Oregon. 41aster's thesis. Corvallis, Oregon State
College, 1959. 65 numb. leaves.
Dixon, Joseph S. A study of the life history and food
habits of mule deer in California. California Fish
and Game 21(6):181-273. 1934.

Einarsen, Arthur S. Crude protein aeterminetion of
deer food as an applied management technique. Trans-
actions of the North American Wildlife Conference
11:309-312. 1946.

Fisher, George A., et el. The winter range of the
interstate deer hera7 -7.S. Department of Agriculture,
Forest Service, Region 5, Modoc National Forest,
California, 1944. 20 p.

Lauckhart, J. Burton. Black- tailed deer in western
Washington. Proceedings of the Annual Conference of
the Western Association of State Game and Fish Com-
missioners, 28:153-161. 1948.

Leopold, A. Starker, at al. The Jawbone deer herd.
1951. 139 p. (California. Department of Fish and
Game. Bulletin no. 4).
Linsdale, Jean A. and P. ctuintin Tomish. A herd of
mule deer. Berkeley, University of California Press,
1953. 567 p.
Mace, Robert U. 1958 big game harvest. Creron State
Game Commission Bulletin 4(14):3-7. 1959.
Nichol, A.A. Experimental feeding of deer. 1938.
39 p. (Arizona. Agricultural Experiment Station.
Technical Bulletin no. 75).



63

Robinette, W. Leslie. Winter mortality among mule
deer in the Oishlake National Forest, Utah. 1949.
15 p. (U.S. Department of the Interior, Fish and
Wildlife Service special Scientific Report no. 65).

	 	 Productivity - the annual crop
of mule deer.	 In: The deer of North America. Harris-
burg, Pennsylvania, Steckpole, and 4ashington D.C.,
Wildlife .lanagement Institute, 1956. p. 415-429.
Tabor, Richard D. The secondary sex ratio in Odo-
coileus. Journal of WiLilife kianagement, 17:95:77.
1953.

Tabor, Richard D. and Raymond F. Dasmann. A sex
difference in morality of young Columbian black-
tailed deer. Journal of Wildlife Management 13:
309-315. 1954.
	 .	 The black-tailed deer of the chapar-
al. 1953. 163 p. (California. Department of Fish
and Game, 'Game Bulletin no. 8).
U.S. Forest service. A look at research and multiple-
use management on the H.J. Andrews Experimental eorest
located on the Willamette Ne.lonal Forest. U.S.
Department of Agriculture, Forest Service, 1958. 6 p.

17. Yerkes, Vern P. Sucessional trends of lesser vege-
tation following clearcutting in old-growth Douglas-
fir stands. Master's thesis. Corvallis, Oregon
State College, 1958. 93 numb. leaves.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71

