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THE RANGE AND MOVEMENTS OF MULE DEER 
IN A CENTRAL OREGON HERD 

INTRODUCTION 

The summer and winter movements of marked mule deer, 

Odocoileus hemionus hemionus (Rafinesque), ori the South 

Sliver Lake Winter Range, Oregon, were studied during 1960 

and 1961. 

Seasonal movement of several mule deer herds between 

summer and winter ranges has been recorded (5, p, 1-20), 

(10, p. 1-136). In the fall, weather conditions force the 

anina1s to move out of summer range areas to winter ranges 

located at lower elevations. The return movement occurs in 

the spring. Distances traveled between summer arid winter 

ranges vary from a few miles to about 100 miles (3, p. 233). 

The necessity for knowing the boundaries of the summer and 

winter ranges for proper management of mule deer has been 

pointed out by Hunter and Yeager (8, p. ¿1.51-52). 

The technique of belling deer employed in the present 

study to determine deer movement8 arid distribution has been 

used by other workers (7, p. k-9), (i, p. 1k8-1k9), () 

(9,, p. 179), 

This study was designed to determine: (1) the summer 

range of deer utilizing the South Silver Lake winter range, 



(2) the extent of the area used by individual deer on the 

summer and the winter rangea, and (3) if animals from four 

areas of the winter range tended to use separate parts of 

the summer range. In order to accomplish these objectives, 
deer were trapped and marked on the South Silver Lake 

winter range, and information on their subsequent movement 

was obtained from al]. possible sources. 

The study area is located in Northern Lake and Kiamath 

counties, Oregon (Figure 6). It is bounded on the west by 

the Cascade Mountains and on the east by the Central Oregon 

high desert. Elevations vary between ¿4.500 and 5500 feet 
above sea level, with some peaks extending to 8000 feet. 

Summer range vegetation is characterized by ponderosa 

pine, Pirius ponderosa Douglas, in association with various 

understory species such as bitterbruah, Purshia tridentata 
(I'ursh), sriowbrush, Ceanothus velutinus Douglas, and man- 

zanita, Arctostaphylos parryana var. pinetorum (Rollins). 
Sagebrush, Artemisia tridentata (Nuttall), mountain 

mahogany, Cercocarpus ledifolius Nuttall, bitterbrush ar$ 
ponderosa pine characterize the winter range vegetation. 

Work on the study was begun during the winter of 1958- 

1959 with trial trapping and marking. Additional deer were 

trapped and marked during the winter of 1959-1960. Observa- 

tions were made from June 1960 through October l96l 



The work was partially financed by Pittrnan-Robertson 

funds, Project number W-53-R, and was carried on under the 

auspices of the Research Division of the Oregon State Game 

Commission. It is a part of a mulo deer ecology study that 

is being conducted jointly by the Oregon State Game Commis- 

sion and the Northwest Forest and Range Experiment Station 

of the United States Forest Service, 
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METHODS 

The approach employed wae to live trap and mark deer 

on the winter range and then to obtain as much information 

as possible regarding the subsequent whereabouts of the 

marked animals through personal sightings, the observations 

of others arid hunter kills. 

Deer trapping was done on the South Silver Lake winter 

range (Pigure 1), an area of approximately 100,000 acres, 

located in Township 29 South, Range 12, 13, l, 15 and 16 

East and extending southward in Range 16 East through Town- 

ships 30 and 31. 

The winter range was arbitrarily subdivided into tour 

trapping areas. Figure 3. shows the boundaries of the areas, 

and the location of the traps. 

Three types of live traps were used to capturo deer; 

corral traps, similar to those used by Dixon and Sumner 

(3, p. 233), single gate deer traps as described by Clover 

(2, p. 199-201), arid panel traps (Figure 2). An automatic 

marking device (Figure 3) was tried in 1960-1961, but dis- 

continued because repeat markings of the same animal could 

not be avoided. 
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Figure 2, Panel trap. 

Figure 3, Automatic marking device. 
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Alfalfa and leafy mountain mahogany boughs were used 

as bait. Deer trapping was started in December or January, 

depending on weather conditions, and was carried on during 

the winter months, 

Marking 

Deer were marked with sheep bells painted the color 

assigned to each trapping area (Table 1 

attached by means of polyethylene cords 

animals' necks. In addition to a bell, 
ed with an eartag of white plastic, orle 

arid one of aluminum. During the latter 
trapping period, several deer were also 

nylon ear stroamers. 

, The bells were 

tied around the 

each deer was mark- 

of colored plastic, 
part of the 1961 

marked with colored 

Bells attached to deer trapped in 1961 were marked 

with symbols to facilitate the identification of individual 

animals, The symbols were letters of the alphabet, numbers, 

circles squares and lines. 1uring the study 319 deer were 

marked and released, 

Observation 

Persons seeing a marked deer were encouraged to report 

the location of the sighting, the color of the bell, and 

all other information that would he of value. Newspaper 

articles, radio and television announcements, and posters 



Table I 

Trapping Areas and ?sa1gned 13e11 CoIor 

14umber 
Area Location Bell Color Deer aged 

199-60 

1. Winter Rim to Yellow, Red, White 10 
Silver Creek 

2 Silver Creek to 
ridgo Creek 

3 Bridge Creek to 
Antelope J?lat 

Bear fiat Road 

Pink, Orange 37 

Green 12 

None trapped O 

I96l62 

8 

i Winter Rim to Yellow 11k 
Silver Creek 

2 Silver Creek to WhIte 50 
Bridge Creek 

3 Bridge Creek to B1ue..reen 63 
Antelope Flat 

k Bear 1at Road Red 23 

were used to thaw attention to the value of reporting In- 

formation. In addition, Forest ServIce employees, loggers, 

ranchers, sheepherders and sportsmen who were in the area 

were interviewed and requested to report all belied deer 

sightings. 



Information concerriirì marked deer killed during the 

hunting season wa collected at the Silver Lake hunter 

checking station, and wherever else possible, by field per- 

sonnel of the Oregon State Game CommisaLon, the Oregon 

State Police and the United States Fore8t Service. Several 

ki1l were reported by mal]. to the Portland office of the 

Oregon State Game Commission. 

Deer hunters in the Silver Lake unit (12) were re- 

quired to check in and out at stations located around the 

unit. Hunters checking out were required to complete a 

questionnaire on which they noted the location and bell 

color of any marked deer they may have observed. 

In addition, searching for belied deer was done on 

foot and by automobile. Most searching was done by auto- 

mobile. On occasions when sight reports were received, 

all roads close to the sighting area were driven; and if 

the animal could not be found, the area was searched on 

foot. Binoculars and a 20 power spatting scope were used 

to determine whether or not a sighted animal was marked. 

Direct observations were made between June arid October of 

1960 and between June and October of 1961. 

The extent of movement of individual animals on the 

summer range was determined from repeated sightings. Once 

a marked animal was sighted, several attempts were made 

over a period of a few weeks to locate the animal again. 



If a marked animal could be re-located, its location was 

recorded by township, range and section to the closest 

1/16th of a section, where possible. Hunter kills and re- 

ported sightings were also used to determine the extent of 

individual movement. 

Animal movement on the winter range was determined by 

re-trapping previously marked animals. In each trapping 

area at least three traps were used in a cluster. The 

traps were from one-quarter to two miles apart. Records 

were kept on all re-trapped deer. 



RESULTS 

Summer Movement of Herd 

Observations of marked deer on the 5urnmer range total- 

od 679. Reports of marked animal sightings totaled 57k; 31 

direct sightings were made and 7ì1 deaths were recorded. A 

1rge percentage of the reported sightings were of marked 

animals seen during the general hunting seasons Hunters 

kIlled 59 marked animale during the hunting seasons, and 

three were killed by Kiamath Indians during the two sum- 

mers. Nine animals were found that died either of trapping 

injuries or were winter losses. One animal was found on 

the summer range that died of natural causes. One marked 

animal was killed by a car, and one was killed by a trath. 

Another marked animal became entangled in a fence and died. 

One marked animal was believed to have been killed by 

illegal hunters. 

Many of the recorded observations were obviously made 

on the same animal. By grouping all observations from a 

small area and assuming them to be on one animal (refer to 

discussion), it appears that 230 of the 319 marked animals, 

or 72 per cent, were observed during the period when the 

animals were on the summer range. Results presented here 

are based on records of these 230 marked deer between the 

months of June 3.960 and October 1961. 
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Marked animals moved from the winter range in every 

direction except east and northeast, Tjhere little suitable 

habitat is found. The largest number of animals, 81.3 per 

cent, moved south, southwest and west.; 11,4 per cent moved 

east and southeast; and 7.11. per cent moved north and north- 

west from the trappIng sites. 

Distance traveled by marked deer from trapsite to 

sighting location ranged from 0.5 to over 60 airline miles. 

Mean distance traveled was 19.1 airline miles. The nedian 

distance traveled was 18 airline miles. .A cumu1ative- 

frequency polygon of distance moved by observed deer is 

given in Figure ¿1.. 

Distances traveled by marked animals varied with di- 

rection. Animals moving northwest traveled farther on the 

average than animals moving in other directions. Average 

movement to the north was less than that in other direc- 

tions. The mean, maximal and minimal distances traveled 

and the distance within which 10, 50, and 75 per cent of 

the observed marked deer were found are given for each di- 

rection in Tables 2 arid 3. 

Summer Movement from Four Trapping Areas 

Marked deer observations were analyzed to determine 

if animals from the four trapping areas of the winter range 

tended to use distinct parts of the summer range. Results 
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Table 2 

Observed Marked Deer Movement 

Direction 
Marked Animals Distance Traveled in 

'rn Per ceit Air Mies 
Number of Total Mean Maximum Mimum 

South 46 20.1 15.4 60 2 

Southwest 92 402 22.7 55 2 

West 48 210 18.9 42 1 

Northwest 12 5.2 28.0 56 4 

North 5 2,2 6.8 32 2 

Northeast O - -- -- -- 
East 8 3.5 7,3 18 1 

Southeast 18 7.9 7,9 30 2 

Table 3 

Distance from the Winter Range Within Which 10, 
50, and 75 2er cent of the Observed 

Marked Animals wore sound 

Diroctiori of Travel - 
- 

10 

Observed 

5O_ 

Animals 

75 

South li 12 18 

Southwest 'z 22 
West 17 

0 
32 

Northwest r 23 36 
North 3 5 
Northeest 

-:; -- -- 
East 10 
Southeast 2 

! -- 

9 

-- 

22 



presented in this section are based on recorded kills and 

on sightings where the bell or ear streamer color could be 

identified. 

Trapping area 1. Fifty-six animals marked with yellow 

were observed on the summer range. They had been trapped 

arid marked between Winter Rim and Silver Creek (Figure 1) 

and represent L.5 per cent of the animals that were marked 

in this area. 

Movement of animals marked with yellow was largely to 

the southwest arid west. Some animals displayed southward 

movement, arid a few moved north and east. Table 14 presents 

the percentages of observed animals marked with yellow that 

summered in areas located in each direction from the winter 

range. 

Distances traveled by animals marked with yellow 

ranged from 3. to k6 airline miles, The mean distance 

traveled was 19.5 airline miles, 

The distances traveled by animals marked with yellow 

varied with the direction of travel. Animals summering in 

areas 8outhwest of the winter range traveled farthest, and 

those summering in areas east of the winter range traveled 

least. 

Table 5 presents the mean distances traveled in each 

direction. 



Table 4 

?eroentae of Anirnala fron Each Trapping 
Area Moving in a Given Direction 

Trapping Direction from Winter Range 
Area 

r- SW - 
W NW N NE E 

- 

SE 

1 10.7% 46.14% 32.1% 0 0 0 5.3% 5)4% 

2 29.6% 38.9% 16.6% 3.7% 3.7% 0 0 7,14% 

3 15.6% 37.5% 25% 9.1% 0 0 3.1% 12,5% 

4 25% ¿1.5% 5% 5% 0 0-10% 

Table 5 

Mean Distance Traveled b Animals trom Each 
Trapping Area in a Given Direction 

Trapping Dtreeion from Winter Rae 
Area 
- ---- --:------ 

S SW W 
. 

:r -. - - 

SE 
-- 

i i6.6 25.1 16.3 -- - -- 5.6 9.3 

2 5.1 21.1 14.6 21 2.5 -- - 1J4.3 

3 8.6 11.3 20.14 32 -- 5 6. 

14 

-- - 
---- 

- 

11.4 

---------- 

15 

-- 

12 

--- ,--- --- --- 

52 - 2 

J__ -- - - --- 

1k 
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Trapping area 2. During the May-October period 5Li of 

the 87 animaIs marked between Silver Creek and Bridge Creek 

(Figure 1) were relocated, The animals were marked with 

white be1l. Mean distance traveled by the observed ant- 

mais of the group was 17 airline mi1es with a range of i 

to Go miles. 

Movement was mostly to summer range areas located 

southwest and west of the winter range. but some movement 

to the southeast, northwest and north was observed. The 

percentage of observed animals marked with white summering 

in areas located in each direction is listed in Tcble . 

As was true of the other groups of observed marked 

animals, the mean distance between summer and winter ranges 

varies with direction of travel, Means are listed in Table 

5, 

Trapping area 3. Green was the marking color assigned 

to animals trapped between Bridge Creek and Antelope Flat 

(Ftgure I). A total of 33 of the 75 animais marked was re- 

located on the summer range. 

The largest percentage of such observed marked antmals 

summered southwest and west of the trapsites. Lesser per- 

centages summered to the south, southeast arid east (Table 

¿4h), No animals marked with green were observed north and 

northeast of the trapping area. 
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The distance between summer and winter rangea of the 

observed animale In the gzoup ranged from i to k8 airline 

milea, and the mean distance traveled was 13k airline 

miles. The mean distance varied from 5 miles for animal$ 

moving east to 28 aIrline miles for animals uioving north- 

west. Complete figures are listed in Table 5 

Trapngarea4. Animals trapped along the Bear Plat 

Road (Piture 1) were assigned red as a color. During the 

study 20 of the 23 animal$ so marked were relocated on 

their summer range. They aummered in areas located in 

every direction from the trapsite except north and north- 

east (Table ¿i). The mean distance traveled between summer- 

ing and wintering areas for the observed animals of the 

group was 16.7 airline miles. The distance traveled ranged 

from 2 to 52 airline miles. 

Seventy percent of the animals relocated were in areas 

south or southwest of the trapping area. Lesser percent- 

ages moved west, northwest, east and southeast. The mean 

distance traveled between summer and winter rangea for each 

direction is shown in Table 5. 

Summer Movement of Individual Deer 

Attempts were made to make repeated observations on 

marked animals once they were observed on the summer range. 

Direct observations were limited by the time available and 



by adverse stalking conditions brought about. by dry weath- 

er, Thererore, observations by huater, loggers, other 

observers, and hunter-kill records were also used. The 

primary drawback of observations from these other sources 

was that accuracy oL' location was limited to approximately 

crie square mile. For this reason, the maximal and minimal 

distances that an animal could have moved between sightings 

were determined. Animals were considered to be on their 

summer range between the months of May and October. 

The data presented are from 36 animals that were ob- 

served 2 to 7 times while on their summering area. Corn- 

p].ete data from four antrnala are given as examples in 

Appendix A. 

The mean maximal movement of the 36 animals was 1.7 

airline miles. The mean minimal movement was Oi12 airline 

miles. The overall mean was 1.1 airline miles, Distance 

of movement ranged from .1 to k airline miles. Figure 5 

presents maximal and minimal distances of possible move- 

ment. 

The time interval between first and last sighting 

ranged from 17 to l3 days with a mean of 87. 

Winter Movement of Individual Deer 

Individual movement on the winter range was determined 

from animals that were retrapped during the 1959-1960, 
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1960-1961 and 1961-1962 trapping periods. The trapping 

periods were approxImately two and one-hair months ifl 

length. 

A total of 15 deer were retrapped, Individuals being 

taken from one to 10 times. Of them, 112 were always re- 

taken at the trap where they were originally marked. The 

remaining L.5 animals were taken at traps averaging 0.73 

airline miles from the point of first capture. The mean 

distance traveled between traps by retrapped deer, includ- 

ing the 112 that showed no movement, was 0,21 aIrline 

miles. The range of movement was O to 2.5 airline miles. 

The time elapsed between the date of the original trapping 

and the date of' the last recapture ranged from 1 to 72 

days. The mean was 24,6 days. Appendix B presents the 

retrapping histories of three deer as examples. A tendency 

to return to the same wintering area for one or more years 

was shown by 31 deer. Twenty-two deer were retrapped after 

a lapsed period of one year, at the same traps where they 

had been originally caught and marked. Six deer were re- 

trapped from 1/16 to 1/2 airline mile from where they had 

been originally taken the previous year. One animal was 

captured for three consecutive winters in the same trap. 

Three animals that were marked during the winter of 1959- 

1960 were taken again during the 1961-1962 trapping season 

at the site of the original capture. 



DISCUSS ION 

The summer range utilized by observed marked deer corn- 

pletely encircles the winter range except in the east and 

northeast where little suitable habitat is found1 The sum- 

mer range is wide in the south, southwest, west and north- 

west and narrow in the north and southeast (Table 2). 

Figure 6 shows the summer range area used by observed 

marked deer if the observation farthest from the wintering 

area in each direction is used to delineate the extreme 

boundaries. Part of the area so enclosed is probably sum- 

mer range that is common to deer from two or more wintering 

areas. Since deer from only one winter area were marked, 

it is impossible to estimate how much of the area is common 

summer range. Figure 6 also shows the areas within which 

50 and 75 per cent of observed marked animals were found. 

The influence on the position of summer range boundaries 

which the observing of the 28 per cent unaccounted-for 

marked deer might have had, is not known. 

Observed marked deer were not evenly distributed with- 

in the summer range depicted in Figure 6. The largest 

number (81.6 per cent) moved to areas south, southwest and 

west of the winter area. Relatively few animals (19.k per 

cent) were found on ranges located in other directions from 

the winter range. This may be due to the areas being 
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inhabited by deer from other qinter ranges. 

The dIstribution of observed marked deer on the summer 

range varied not only with direction but also with distance 

from the winter range. The number of marked animal sight- 

irrs waz larger in areas located close (1-30 miles) to the 

winter range than in areas 1octed at a greater distance 

(30 to 60 miles) from it. This was not entirely due to the 

search intensity being lower in the outlyIng areas. If al]. 

ninials that were unaccounted for (89) were located in the 

area beyond 30 mlles from the winter range, 58 per cent of 

al]. marked animals still would have been observed within 

30 miles of the winter range, It is unlikely that all 89 

of the animals unaccounted for were in these outlying 

areas. 

No tendency for observed marked animals from any one 

of the four trapping areas to use distinct parts of the 

summer range was observed. Table shows that animals from 

each trapping area summered in almost every direction from 

the winter range. The largest percentages of observed 

marked animals from all trapping areas summered to the 

south, southwest or west of the trap sites. Smaller per 

centages summered in areas located In other directions. 

It may be safely concluded that animals from a certain 

portion of the winter range will not be found summering ex- 

elusively ori a particular area of the summer range. In 
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several instances animals marked in two or more trapping 

areas were located on the same summer rango area. 

After observed marked animals reached their summer 

range areas, only short distance movements were recorded. 

Marked animals were rarely seen further than two miles 

from any of the points of previous observations, 

The overall mean for the distance moved by observed 

marked animals on the summer range was 1.1 airline miles. 

Although the accuracy of this estimate was limited by the 

nature of reported observations, it approximates the 

summer range movements observed by other workers. Gruell 

(6, p. 180) states that, Data on hand indicate that 

marked deer are occupying an area approximately one square 

mile or less during the summer months." Mackie (11, p. 18) 

mentions a maximal movement for one animal of one-quarter 

mile based on five observations during June and July 1961 

in Montana. 

In the present study, although the maximal possible 

movement between any two sightings of one animal was esti- 
mated to be four miles, there were no accurate records 

(direct observation or reported hunter kill following an 

earlier direct observation) where the distance between 

sightings exceeded one and one-half airline miles, 

Although there was little summer precipitation during 

the study period, there were no indications of movements 



caused by a shortage of water. 3tream and Bprings are 

generously scattered throughout the area. 

As wa true of marked deer observed on the summer 

range, marked animals that were retrapped on the winter 

range showed only short distance movement. The largest 

percentage (69 per cent) of the retrapped animals remained 

in the immediato vicinity of the marking site during the 

trapping period. The observed movement by the remaining 

22 anImals (31 per cent) averaged 0.87 airline miles. 

Some movement might have been caused by weather conditions, 

especially snowfall, or spring migration, but no weather 

data were collected and lt was difficult to determino when 

spring migration started. 

In every instance where animals were retrapped in two 

or more successive winters, the tendency to return to the 

same small area of the winter range was displayed. None of 

the animals was retrapped farther than one-half airline 

mile from the sito of previous trapping. No marked animals 

were observed on other winter ranges, 

Results of the present study wore comparable to those 

obtained in Nevada by Gruell (6, p. 182), who states, 1In 

al). cases, marked deer were re-trapped or sighted in the 

area in which they were marked. In some instances re-traps 

wore taken on Ue same site as the year previous. No 



factual data is available at the present time on a marked 

deer changing winter ranges,u 



CONCLUSIONS 

1. The summer range encompasses the winter rance ex- 

cept that deer did riot summer on the area located east and 

northeast beeau8e Of unsuitable habitat. The width of the 

summer range varied from kO to 60 airline miles in areas 

south, southwest, west and northwest of the winter range, 

arid from 20 to 30 airline miles in areas lying north and 

southeast of the winter range. Summer range is probably in 

part determined by ancestral behaviour which each genera- 

tiori learns from its parent generation. 

2. The largest percentage of animals summered in 

areas south, southwest and west and within 30 miles of the 

winter range. 

3. Deer from any one of the four trapping areas did 

not move to e particular part of the summer range, but were 

found throughout the area. 

k. The average size of the summer range for individu- 

ai. mule deer of the Silver Lake herd was approximately one 

square mile. 

5. The size of the winter range area used by an indi- 

vidual deer was small, probably no more than 3/1 square 

mile. Individuals returned to the same area of the winter 

range each year. 
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APPENDICES 



APPENDIX A 

Example8 of Repeat Sighting of Individual Deer 

Deer Date of Location of Diatanee Move 
No. Sightings Sighting Observer B. Color Max. Min. 

i riy June 3.960 2946,26 Sheepherder White i 
10/14/60 29,16,26 Killed White 

2 6/26/61 3l,il,sw 6 U.S.F.$. Not Seen .75 .1 
8/11/61 31,11,6 LS.P.S. Not Seen 
9/30/61 31,11,6 Killed White 

3 June 1961 33,I1,NE* 5 K.P.p.A* Seen 1.25 25 
10/i/61 33,lI,1 Hunter . Not Seen. 

2 7/8/60 31 , 13, N Il Pers ona i Pink 2 1 

7/8/60 31, 13 N 11 Persona I Pink 
8/2/60 31,13,NE* 11 Personal pink 
8/30/60 31,13,$Et 13. Personal Pink 
8/29/60 31,13,NWf li Personal Pink 
9/20/60 3113,NB* U Personal Pink 
10/8/60 31,13,1k Killed Pink 

* Kiamath Forest Protective Association 



Examples of Deer Retrapped 

Original Trapping Retrapping 
r3xßtance 

Tag. No. Location Date Location Date ved 

Murphy 12/23/60 Same 1/18/61 0 
Windmill Panel #1 

135 Corral Lake 2/21/61 Picture Rock ?aas 2/28/61 
Clover 

11 3/2/61 

16 Chaae Sp. Corral 12/21/60 Chase Sp. Corral 12/27/61 
u n H 122861 
1$ n n 11161 
u n 1/17 61 
n 2/1 61 

107 Bear Fi. Clover #1 12/20/60 Bear Pl. 

It fl 

Bear Fi. 
u II 

Antelope 
Clove, 

ii 2/28 6 
n t, 

3/3. 61 
ft Il 3/2/61 

- , 

B II 3/3/61 

i mile 

2,5 mile 


