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The movements, habitat use, and activity patterns of black-tailed

deer in western Oregon, and the influence of suburban housing develop-

ments on the behavior of deer in the area, were studied and described.

Radio telemetry, spotlight censusing, and a resident questionnaire

were used to document the behavior of deer.

Radio telemetry was conducted from May 1980 through June 1981,
during the day and night. Seven adult does were equipped with radio-

transmitting collars, and 2307 relocations were obtained. Two of the

collared does inhabited areas of moderate to low density residential

development, three were in areas on the fringe of development, and two

were in undeveloped McDonald State Forest. Data on the home range

size, activity foci, movement rates, activity patterns, habitat use,

and topographic use of the does in the three areas were compared.

Does on the fringe of developments tended to have larger home ranges

and movement rates and to travel the most, whereas does in the midst

of developed areas had smaller ranges and movement rates, and were

bedded the most. The habitat selection pattern of each doe was

unique; however, all selected for some form of forested cover during

the day and used grassy, open areas more during the night.

A spotlight census was conducted 48 times, from June 1980

through June 1981. The census results were used to compare relative



deer densities, group size, buck-doe ratio, and fawn-doe ratio in the

forest and residential areas. Deer density, group size, and fawn

production were lowest and buck ratio the highest in McDonald forest.

Of the 340 questionnaires mailed to residents in and near

Corvallis, Oregon, 208 were returned and completed correctly. The

survey inquired about deer use of areas near residences. Of the

factors examined, distance from an undeveloped area and loose dogs

had the greatest effect on deer distribution. As the distance from

undeveloped areas increased, the deer use of the area decreased.

Similarly, less deer were seen near areas where dogs were loose.

Most of the people surveyed had positive feelings about having deer

near their home.
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THE USE OF SUBURBAN HABITATS BY .

COLUMBIAN BLACK-TAILED DEER

INTRODUCTION

During recent decades considerable urban and suburban growth

has occured on previously undeveloped sites occupied by wildlife.

Among the numerous effects of urbanization, concern has been raised

in recent years about the negative effects of urbanization on

wildlife (Holbrook 1980).
To date, most of the research on wildlife in urban areas has

dealt with birds, reptiles, and small mammals. The diversity of

bird species was greatest in areas where the structural and species

diversity of natural vegetation was maintained (Geis 1974, Hounsome

1979). Similarly, the diversity of bird species increased as the

distance from city centers increased (Hounsome 1979). For some

species, population densities were greater in urbanized areas with

suitable habitat than in undeveloped areas (Gill and Bonnet 1973).
For the raccoon, home range size in urban areas was less than in

undeveloped sites (Schinner and Gauley 1974).
Little research has been conducted on the effects of

urbanization on deer, yet deer have been reported to exist in some

urban and suburban areas (Geist 1980, Gill and Bonnet 1973,

Shoesmith and Kerney 1977). Some authors have expressed concern

about the effect of increasing development on deer (Mackie and Pac

1981, Taber and Raedeke 1980), but because of an absence of research,

the effects of development on deer, and the habits of deer in

developed areas, remain largely unknown.

Columbian black-tailed deer (Odocoileus hemionus columbianus)

inhabit coastal areas from northern California to southern Alaska,

where they intergrade with Sitka black-tailed deer (Wallmo 1981).

Because of the difficulty in observing black-tailed deer in their

forested habitats, little is known about their ecology. Cowan (1945)

observed the feeding habits of black-tailed deer on Vancouver Island.

Dasmann and Taber (1956) observed the movement and behavior of
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marked deer in the chapparal of northern California. Brown (1961)

collated several studies on the food habits and dispersal patterns

of deer in western Washington. Miller (1968, 1970), Crouch (1966),

and Hines (1975) studied the movements, habitat use, food habits, and

population dynamics of black-tailed deer in a 340 acre enclosure in

the Tillamook burn of coastal Oregon. Most recently, Harestad (1979)

used radio telemetry and spotlight censuses to study the movement

and habitat use patterns of black-tailed deer on northern Varcouver

Island. Detailed information on the day and night movement rates,

habitat selection patterns, and activity cycles of black-tailed deer

in western Oregon is lacking.

Thus, the objectives of this study were twofold. Firstly, to

describe the daily and seasonal patterns of movement, habitat use,

and activity of deer in western Oregon. Secondly, to examine the

effects of suburban housing development on the behavior of deer.



THE STUDY SITE

The study site was located in Benton County, two miles west of

Corvallis, Oregon (Figure 1). The site was on the western edge of

the Willamette Valley, in the foothills of the Coast Range. Average

annual temperature is 11.3 C, with an average January minimum of 0.6

C, and an average July maximum of 27.1 C. The average annual

precipitation is 1,004 mm, most of which falls in the winter. Summers

are hot and dry, with an average of 47 mm of precipitation occuring

from June through August. Snowfall is rare, although it does occur

in some years (Franklin and Dyrness 1973: 110-111). During the course

of the study the temperature maxima and minima were similar to the

norm; however, rainfall was less than the norm during the winter, and

greater during December;

The major vegetation communities in the study area are oak

woodlands, coniferous forests, riparian, and grasslands (Franklin

and Dyrness 1973). Oak woodlands are dominated by Oregon white oak

(Q4ercus zaImanm), and the predominant shrubs are Pacific poison

oak (Rhus diversiloba) and western hazel (Corlyus cornuta). The herb

layer is dominated by Kentucky bluegrass (Poa pratensis). Coniferous

forests are dominated by Douglas fir (Psuedotsuga menzeisii),

although gmand fir (Abies grandis) and bigleaf maple (Acer

macrophyllum) also occur. The shrub layer is often dominated by vine

maple (Acer circinatum), western hazel, and ocean spray (Eblidiscus

discolor), and the herb layer by salal (Gaultheria shallon), Oregon

grape (Berberous nervosa), and sword fern (Polystichum munitum).

Riparian areas are dominated by deciduous species, primarily black

cottonwood (Populus trichocarpa), Oregon ash (Fraxinus latifolia),

and red alder (Alnus rubra). The understory in riparian areas is

diverse and varied, but is usually dominated by willows (Salix spp.)

and sedges (Carex spp.). Grasslands have been subjected to consider-

able disturbance, and contain a variety of species (Franklin and

Dyrness 1973: 111-126).

The study area consisted of approximately four square miles,

most of which was located in the Oak Creek drainage. Elevations
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Figure 1. The study area and its location in western Oregon.



ranged from 105 in to 420 m. Oak Creek flowed south; however, there

were numerous lateral drainages and ridges, creating a variety of

topographic conditions.

The northern half of the study site was located in McDonald

State Forest, an experimental forest operated by the Oregon State

University School of Forestry. The southern portion of the area

contained a variety of land uses, including sheep pastures,

commercial forest, and the predominant land use which was residential

housing. Settlement of the area has taken place gradually, resulting

in a variety of housing ages, patterns, and density. A burst of

development activity occurred around 1975, when the denser developments,

with an average lot size of two acres, were constructed. No major

construction efforts occurred in the year prior to, and during, the

study.

Vegetation cover on the study area was mapped using aerial

photographs, on site evaluation, and cover type maps from the

Oregon State Department of Revenue (1971). As a consequence of the

variety of environmental conditions, and historical and present land

use patterns in the study area, a large number of vegetation types

were identified. For purposes of analysis, the numerous categories

were combined into 11 broad classification types (Table 1).

During the course of the study, a controlled, either sex hunt

was conducted during three weekends in the fall in McDonald forest.

The southern portion of the study area was essentially closed to

legal hunting because most of it was posted.



Table 1. Vegetation cover types in the Oak Creek drainage Benton
County, Oregon.

COVER TYPE SYMBOL

Grazed pasture GP

Mowed grassland MG
Natural meadow NM

Brushy (no tree canopy)

Primarily coniferous canopy, C/nb
little to no brush in the
underStory

Primarily deciduous canopy, D/nb
little to no brush in the
understory

Primarily coniferous canopy, C/b

brushy understory
Primarily deciduous canopy, D/b

brushy understory

Orchard 0

Grazed riparian Rg
Ungrazed riparian and mesic areas
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Capturing and Collaring

Deer were captured by spotlighting from the road, and shooting

them with a dart containing liquid or powdered succinylcholine

chloride (sac). Catpuxe operations ran from 15 Febuary 1980 to 25

April 1980, and from 15 August 1980 to 9 September 1980. An effort

was made to dart only adult does. If an animal was darted, it was

followed for as long as possible with the spotlights. A period of

15 minutes was allowed to elapse before the search for a darted

animal was begun. If and when the animal was found, sex and general

age were determined. If the animal was an adult doe, it was equipped

with a radio transmitting collar, manufactured by either AVM Co. or

Telemetry Systems Inc. All collared does were marked with a

distinctive pattern with bicycle reflective tape.

Remote Locations

Radio collared deer were monitored from 7 May 1980 to 23 June

1981. A three element, hand held yagi antenna and 12 channel, 164

MRz receiver (AVM Co.) were used. Locational azimuths were

determined by taking the midpoint between signal nulls. Bearings

were taken from established telemetry stations along roads. Two to

five fixes were obtained for each location, depending on the angle

of azimuth overlap, distance, signal strength, and animal activity.

The accuracy of the system was tested by distributing radio

collars at six different sites in the study area. Compass bearings

were taken on the collar signals from a variety of locations and

compared to the actual azimuths. Results of this test were used to

derive criteria for determining accurate fixes, mean angle error,

95% confidence interval, and grid cell size for home range analysis.

During the last bearing of each animal location, the antenna

was held still and the number of changes in signal strength per 50

7



pulses were counted. This figure was used as an index of animal

activity. Whenever visual contact was made, the activity of the

collared animals was compared to the amount of change in signal

strength.

A routine schedule was devised for monitoring radio collared

deer. During the 24 hour cycle, four sample periods were identified:

34 to ti hours before sunrise (BSR),

11 to 3f hours after sunrise (ASR),

A to ti hours before sunset (BSS), and

11 to 3f hours after sunset (ASS).

I attempted to locate all collared does during each sample period.

In any successive three day period, the routine schedule for locating

collared deer was as follows:

DAY BSR ASR BSS ASS

X X X

2 X X X

3

In addition, during spring and summer, when day lengths were long,

a midday fix was added between consecutive ASR and BSS fixes.

Conversely, during the fall and winter a midnight fix was added

between consecutive ASS and BSR fixes. I attempted to complete one

three day cycle each week, and four cycles each month.

Deer were located in sequence from the north to the south end of

the study area. The end of the area in which sampling was initiated

was alternated each week.

Each deer fix was plotted on a gridded map of the study area,

and locations recorded to the nearest 25 m. In addition to the

animal's location, the following variables were recorded: vegetation

type, elevation percent slope, aspect, distance to nearest house,

type of nearest housing development, type of nearest house, activity,

and sex and age of accompanying deer if visual contact was made. The
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location, sex, age, and group size of all non-marked deer encountered

in the study area while obtaining telemetry locations were also

recorded.

Spotlight Census

A spotlight census was conducted approximately once a week,

from June 1980 to 25 June 1981. The census route was 14.9 km long,

with 8.2 km in McDonald forest, 1.5 km in pasture, and 5.2 km in

residential areas. The census started one hour after sunset, and

lasted two to three hours. Each week the survey was started on

alternate ends of the study area.

Deer were searched for from both sides of the car

simultaneously, while driving at a constant speed of 10 mph.

Upon sighting a deer the following variables were recorded:

location, distance from the car, angle of observation, vegetation

type, activity, group size, sex, and age.

Resident Survey

A mail questionnaire was distributed to residents of several

types of housing developments near Corvallis, Oregon. The survey

inquired about amount and seasonality of deer use, period of day in

which deer use most often occurred, and residents feelings about

having deer near their homes. It also questioned residents about

the presence of loose dogs, gardens, and whether deer use has

increased, stayed the same, or decreased during the past three or

more years.

Addresses were picked at approximately 150 m intervals along

seven transects, with two houses picked per interval. Each transect

was oriented on a gradient from low density housing to high density

(Figure 2). In addition, 87 questionnaires were sent to residents

of the telemetry study area, and 23 to residents of a nearby low

density development. Three hundred and forty questionnaires were

mailed on 21 August 1981, with 41% sent to high housing density
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Figure 2. The location of the resident survey tiansects.



Movements

areas (less than one acre per lot), 20% to medium density (one to two

acres per lot), and 39% to low density developments (two or more

acres per lot). A second mailing was sent to non-respondents on

9 September 1981.

Data Analysis

Home Range

The minimum convex polygon (Mohr 1947) and grid (Inglis et al.

1979) home range methods were used to deliniate yearly and seasonal

home ranges of the collared does. Seasons were defined as follows:

Winter -.1 January to 30 March 1981,
Spring - 1 April to 30 May 1981,
Fawning - June 1980 and June 1981,
Summer - t July to 30 September 1980, and

Fall - 1 October to 31 December 1980.

Additionally, day and night ranges were deliniated in each season

and for the total year.

From the test of the telemetry system accuracy, a mean angle

error of 3.8 degrees and 95% confidence interval of 0 to 8.94

degrees were derived. Using this data, a grid cell size of 75 x 75

m was derived for the grid home range method, with an estimated 95%

probability of a fix falling in the grid cell or in the eight

adjoining cells. The sum of the fixes in each cell plus the eight

adjoining cells was then used to estimate the amount of use of the

grid cell area by a collared doe (Inglis et al. 1979). The grid

cell with the largest number of observations was then used an an

index of the center of activity for each seasonal and diurnal range.

The distance between these activity foci was used as an index of the

shift in areas of concentrated use, both between the seasons and

between the diurnal periods of each season.

Deer movement rates were computed by dividing the distance
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moved between consecutive sample periods by the number of hours over

which the movement occurred. Movement rates were calculated for the

dawn (from the BR to the ASR sample periods), day (ASR to BSS), dusk

(BSS to ASS), and night (ASSto BSR) periods. The effects of season

and sample period on the movement rate of each doe was tested using

two-way analysis of variance (Nie et al. 1975). In cases where the

interaction term was not significant, multiple classification

analysis (Nie et al. 1975) was used to derive the mean movement rate

for each sample period and season, and Bonfemonni Z tests (Neter and

Wasserman 1974) were Used to test for significant differences

between factor means. Finally, a three-way analysis. of variance was

done to test the influence of season, sample Period, and degree of

urbanization on deer movement rates. Degree of urbanization was

divided into three categories: undeveloped, fringe of developments,

and in the midst of developed areas.

Activity Patterns

For each doe, the relationship between sample period and

activity (as determined by telemetry and observation) was tested

using Chi-square contingency tests (Nie et al. 1975). Activity was

grouped into three classes, corresponding to the change in signal

strength associated with visual observation: stationary or bedded

(0 change in signal strength), feeding (1-11 changes in signal

strength), and traveling (greater than 11 changes in signal strength).

Observations of all does were combined, and the effect of degree of

urbanization and season on activity were also tested.

Habitat Use

The hypothesis that individual does used eight habitat

variables according to their availability was tested using Chi-

square statistics. The parameters tested were: vegetation cover type,

elevation, slope, aspect, distance to the nearest house, type of

nearest housing development (THD), amount of time a dog was loose at
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the nearest house (NED), and the number of people at the nearest

house (NBP). The nearest house was analyzed if the doe was within

300 in of a residence.

The availability of each of the parameters was determined using

a method similar to the random point technique described by Marcum

and Loftsgarden (1980). For each doe 100 to 150 random points were

generated and plotted in a rectangle delineated by the maximum and

minimum coordinates of the does' locations. Habitat availability and

utilization were tested for independence .05) using Chi-square

contingency tests. If the data were independent, a Bonferonni Z test

was conducted to test which categories were used significantly

(group p :SAO) greater or less than availability. Habitat selection

was analyzed on a yearly and seasonal basis and for both the day and

night periods.

The relationship between distance to nearest house and period

of day, THD, and NHD was tested for each doe using Chi-square

contingency tests. The relationship between slope and elevation was

tested using Pearson correlations (Nie et al. 1975).

Spotlight Census

Seasonal abundance of deer (the fawning season was combined with

the spring season) was estimated for McDonald forest, pasture, and

residential areas, using the King strip census method (Robinette and

Loveless 1974). The King estimator is D= ni2L(ESW), where:

D = estimated number of deer groups,
n = number of deer groups seen,
L = transect length, and

ESW = effective strip width, based on the mean sighting distance.

Total deer densities were derived by multiplying the density of deer

groups by the mean group size per area per season.

Robinette and Loveless (1974) demonstrated that stratifying

transects by vegetation type increased the accuracy of population

estimators. Thus, the transects were stratified into five visibility

classes: pasture and mowed grassland, natural meadow, shrubfield,
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forest stand without brushy understory, and forest stand with

brushy understory. The length of transect in each visibility class

was measured for each census area. Two average sighting distances

were derived for each visibility class, one for winter and spring

when deciduous plants were without leaves, and another for summer and

fall when leaves were out. The ESW was modified for each census area

to be t21.r. , where:11

i = ith visibility class,

1. = length of transect in ith visibility class, and

r.=average radial sighting distance in ith visibility
1

class.

Demography

All spotlight and incidental deer observations were pooled on a

monthly basis for the purpose of analyzing group size, buck/doe ratio,

and fawn/doe ratio. All categories were divided into observations

from McDonald forest, pastures, and housing areas. The average group

sizes for the three areas were compared using Student's t-test (Neter

and Wasserman 1974).

Resident Survey

For analysis, the questionnaire responses were separated into

numerous categories corresponding to the three housing density groups,

the distance between the house and the edge of the development (in

100 m increments), the distance between the house and undeveloped

areas or refugia within developed areas, and the amount of time that

a dog was reported loose on the property. The amount of reported

deer use was scaled, with a response of frequently given a value of

4, often-3, occasionally-2, rarely-1, and never-0. The responses

were then averaged over the seasons, and the amount of deer use was

compared between categories using Student's t-tests. The influence

of housing density on the period of day in which deer were seen and

long term deer abundance was tested using Chi-square contingency
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tests.

Responses to the question about residents' feelings about deer

use of their property were graded along a scale of 1 to 5, with a

highly positive response given a value of 1, and a highly negative

response a value of 5. The influence of housing density, amount of

deer use, and presence of a garden on residents' feelings about

deer was tested using Chi-square contingency tests.



RESULTS

Capturing and Collaring

A total of 24 black-tailed deer were darted, 10 of which were

immobilized and found. The dosage of SCC was gradually increased

from the recommended dosage of 7 mg, which produced no discernable

effect, to 12 mg. Seven deer were darted and recovered from 17

March to 18 April 1980. The average time between darting and a

cessation of the effects of the drug was 47 minutes. One of the

deer darted during this period was a fawn, and thus was not collared.

Another, an adult doe, was collared but later found dead in a septic

test pit; no data was obtained on her movements. Thus five deer were

collared in the spring of 1980: #4 and #12 in McDonald forest, #1 and

#7 in areas on the fringe of developments, and #3 in the midst of an

area of moderate development (Figure 3). All deer were monitored

from 7 May 1980 to 23 June 1981, except doe 12 whose collar failed in

January 1981, and doe 4, whose collar failed on 11 June 1981. All
collared deer were adult does. Each was accompanied by at least one

fawn when darted, and each produced at least one fawn in June 1980.

Three additional does were darted and collared from 30 August

to 8 September 1980, using 15 mg SCC. The average time between

darting and cessation of drug effects during this period was 25

minutes. One doe was poached 20 days later. Consequently, no data

from her activities was used in any analysis. Thus, two deer were

collared and monitored extensively from this period: #8 in McDonald

forest and #9 in an area of moderate development (Figure 3). Doe 8

was tracked until 23 June 1981, and doe 9 until Febuary 1981, when

she died of natural causes. Both does were accompanied by single

fawns when collared.

Home Range

The grid and minimum convex polygon (MCP) home range methods

yielded similar results; however, in cases where there was a wide

16



Figure 3. The location of the doe capture sites.
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distribution of points, the MCP range was larger. Conversely, when

there was a tight cluster of points the grid range was larger. In

the subsequent analysis, MCP was used in examinations of home range

size, whereas the grid system was used to describe the spatial

characteristics of use of areas within the home range.

The mean annual home range size of the collared does was 120 ha

(sd = 93). Biome range size of the collared does was variable, but

does on the fringe of developments tended to have the largest home

range size, while does in the midst of developments the smallest

(Table 2).

The size of the seasonal home ranges were similar, and there was

no consistent pattern of change in home range size over the seasons.

Fawning and summer ranges tended to be one of the smallest of the

seasonal ranges (Table 2).

Although theme was not much change in home range size over the

seasons, the location of core areas of deer use changed both

seasonally and diurnally. In addition, the degree of concentration

of deer activity changed seasonally and diurnally. The amount of

seasonal shift of activity foci was quite variable between the does

(Table 3), reflecting the different habitats and distribution of

habitats available to each (Figures 4, 5, 6, 8, 9, 10, 11). Summer

activity tended to be focused around lower elevation mesic sites,

whereas winter activities tended to be on higher slopes (Figure 12).

Of the four does monitored for two fawning seasons, the fawning

ranges of two overlapped extensively between the two years, whereas

the ranges of the remaining two partially overlapped for portions of

the season (Figure 13).
Diurnal activity centers of all the does were separate from the

nocturnal centers. Daytime observations tended to be concentrated in

areas of forested or brushy cover, while nighttime concentrations were

in or near open, grassy areas (Figures 4, 5, 7, 8, 9, 10, 11). The

amount of separation between day and night centers varied between the

does, ranging from over 1600 in for doe 12 to 75 in for doe 3 (Table 4).
The pattern of change in distance between day and night centers over

the seasons varied for each doe. On a yearly basis, the distance



Table 2. The size of annual and seasonal home ranges (in ha) of the collared does, using the minimum

convex polygon method. The total (T), day (D), and night (N) ranges are given for each period.

ANNUAL WINTER SPRING FAWNING SUMMER FALL

DOE T D N TON TON TT)! N TDN TD

September through June only

12/ doe was absent from area during Part of the season

includes partial observations of does 9 and 12

1/ does not included doe 12

0 4 99 74 85 62 45 57 47 35 23 19 18 10 32 22 25 60 43 41

8 63a/ 48 47 41/2/30 28 251120 11 6 4 3 42 44 27

F 12 326 289 225 190 106 106

I 1 111 95 86 46 21 32 42 22 37 82 43 69 63 41 61 82 44 62

G .7 91 74 62 57 42 38 751/60 46 19 18 13 52 34 28 56 48 32

D 3 82 58 74 61 39 40 67 61 55 28 23 21 43 36 30 4219 27

V 9 50 28 42 44/2/31 28

1202/ 53 51 31
54.4./



Table 3. The distance between activity foci of consecutive seasons, in meters.

Table 4. The distance between day and night activity centers, in meters.

AREA DOE ANNUAL WINTER SPRING FAWNING SUMMER FALL

Forest 4 318 168 419 225 424 168
8 168 202 75 112 346

Fringe 12 - _ 1883 1652
1 335 237 240 903 605 642
7 503 503 238 225 437 503

Developed 3 75 o 956 o 270 225
9 75 - - 84

AREA DOE
WINTER-
SPRING

SPRING-
FAWNING

FAWNING-
SUMMER

SUMMER-
FALL

FALL-
WINTER

Forest 4 53 553 o 106 554
8 38 112 - 212

Fringe 12 - 237
1 237 382 618 112 112

7 75 84 369 106 168

Developed 3 863 219 541 503 168

9 75



% OBSERVATIONS PER CELL

<1% A
1 -2 %

Activity Foci

2-3%
Road

---Range Border

21

--HOME RANGE
BORDER

COVER TYPES
ElGrassy
'Vrushy

Wooded/non-
brushy
understory

Wooded/brushy
understory

VRiparian, me sic

Figure 4. The total annual home range (A), using the minimum convex
polygon method, of doe Also shown are the general cover

types, topography, and roads within her range. The annual

day (D) and night (N) home ranges and activity foci of doe

4, using the grid home range method, are also illustrated.
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Figure 5. The total annual home range (A), using the minimum convex
polygon method, of doe 8. Also shown are the general
cover types, topography, and roads within her range. The
annual day (D) and night (N) home ranges and acitvity foci
of doe 8, using the grid home range method, are also shown.



The July through December home range, using the minimum

convex polygon home range method, of doe 12. Also shown

are the general cover types, topography, roads, and

residences within her range.
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doe 12.
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polygon method, Of-doe 1. Also shown are the general cover
types, topography, roads, and residences within her range.
The annual day (D) and night (N) home ranges and activity
foci, using the grid home range method, are also shown.



~-4==ROAD

"-CONTOUR
ROME RANGE

BORDER
CLHOUSE

COVER TYPES

c; Grassy
Brushy
Wooded/non-
brushy
understory
Wooded/
brushy
understory

0 Riparian,
mesic

100m

A Activity
foci

Road
--Range

border

OBSERVATIONS
PER CELL

< 1%

1-2%

26

Figure 9. The total annual home range (A), using the minimum convex
polygon method, of doe 7. Also shown are the general cover
types, topography, roads, and residences within her range.
The annual day (D) and night (N) home ranges and activity
foci, using the grid home range method, are also illustrated.
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Figure 10. The total annual home range (A), using the minimum convex
polygon method, of doe 3. Also shown are the general cover
types, topography, roads, and residences within her range.
The annual day (D) and night (N) home ranges and activity
foci, using the grid home range method, are also illustrated.
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Figure 11. The September through Febuary home range (A), using the
minimum convex polygon method, of doe 9. Also shown are
the general cover types, topography, roads, and residences
within her range. The day (D) and night (N) home ranges
and activity foci, using the grid home range method, are
also illustrated.
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Figure 12. The seasonal day (a - e) and night (f j) home ranges and activity foci of doe 4,
using the grid home range method.
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between day and night activity foci was greatest for does on the

fringe of development, and least for does in the midst of developed

areas (Table 4).
The fidelity of collared does for their home range was also

quite variable. Doe 4 never left her range. Doe 12 had essentially

two separate ranges, one primarily a day range in McDonald forest,

and another primarily night range in a developed area. Each range

was larger than the total annual range of the other collared deer.

Each of the remaining does left her home range at least once during

the study. Doe 3 went at least 1 km away for at least three days

during the fall. Doe 1 moved 1 km from her range for one day in

the spring. Doe 7 moved at least 3 km to the Marys river drainage

for at least three days in the spring. Doe 8 moved at least 6 km to

the Marys river during at least two periods, and was absent for a

total of 43 days during late winter and spring. All forays out of

the home range took place suddenly. Doe 8 was never observed

between her McDonald forest range and the Marys river area. Doe 7

was known to have traveled 3 km in 3.5 hours when she returned from

her spring foray.

Movements

For all does, movement rate was significantly (p < .05)

affected by season and sample period. Movement rate of all

collared does was least during the fawning season. The movement

rates of all other seasons were similar (Table 5).
Movement rates of all the collared does were greatest during

the twilight hours, particularly dusk (Table 6). Day and night

movement rates were often much less, often significantly so (p < .05).
For the McDonald forest does, nighttime movement rates were the

least, whereas daytime movement rates were the least for all does on

the fringe of and in the midst of developed areas.

When all deer observations were combined, movement rate was

also significantly affected by degree of urbanization. Does on the

fringe of developments moved the most, while does in the midst of



Table 5. The mean annual and seasonal movement rates (m/hour) of the radio-collared does. The
values subtended by similar line patterns were not Significantly different (p< .05),
whereas those not subtended by similar patterns were significantly different.

AREA DOE ANNUAL WINTER SPRING FAWNING SUMMER FALL

Forest 4. ,1 54.3 53.2 50.8 38.1 52.0 69.4

8 44.7 45.1 56.2 22.5 36.2/2 51.7

Fringe 12 106.1 97.4

1 63.4 57.0 65.3 35.4 72.1 77.7

59.5 79.4 54.4 28.8 61.1 62.2

Developed 43.0 45.7 53.0 26.6 45.1 39.0

9 30.7 62.91L1.2.8

Grand2/ 52.8
mean

53.6 54.8

the difference between means were not tested because the interaction term was significant

91 September only

2/ Doe 12 was excluded due to incomplete sample size

29.3 54.9 57.1



Table 6. The mean annual and periodic movement rates (m/hour) of the radio-collared does. The
values subtended by similar line patterns were not significantly different (p < .05),
whereas those not subtended by similar patterns were significantly different.

NIGHT

36.4

33.6

6712

56.8
*TT

44.5

3511

43.8

41.9

.-4/ the differences between means were not tested because the interaction term
was significant

/2/ Doe 12 was excluded due to incomplete sample size

AREA
(mean) DOE ANNUAL

Forest 42-I 54.3
(49.8)

8 44..7

Fringe,/ 12 102.5
(62.5)1Y

1 63.4

7R/ 59.5

Developed 3 43.0
(42.8)

9 43.0

xl/ 52.8

DAY DUSK

36.5 82.3

35.8 51.4

59.9 192.8

22-12
92.2

35.3 92.8

32.7 53.8

30.0 66.3

34.1 75.6

DAWN

61.1

58.0

108.6

Vita
71.3

52.0

38.4

61.8



developed areas moved the least. This trend was especially

evident during the twilight movement periods (Table 6).

Activity Patterns

All does had similar activity patterns, and thus observations

of individual deer were combined. Deer activity was significantly

(p< .05) affected by sample period. In general, the does spent

equal amounts of time bedded and feeding before and after dawn,

and were bedded for the majority of the time at midday and before

sunset. After sunset and at midnight the deer predominantly fed

(Table 7). The amount of time spent traveling was low in all

periods, but tended to be greatest at night.

Activity was significantly affected by season during three

sample periods. In winter and the fawning season, deer bedded

more in the before dawn period than in other seasons, whereas in the

fall they spent proportionally more time feeding (Table 8a). In the

spring does were more active at midday than they were in the summer

(Table 8b). Finally, does were bedded more in the before sunset

period in winter, and fed more during the fawning season (Table 8c).

Activity was significantly affected by degree of urbanization

when all periods were combined (Table 9a), and during specific

sample periods. Does in McDonald forest tended to bed less and feed

more than the other does. This was particularly significant in the

after sunset period (Table 9b). Does on the fringe of developments

tended to travel more than the other does. This was significant

during the after sunrise period only (Table 9c). Finally, does in

the midst of developments traveled less and bedded more than the

other does, perticularly during the after sunset period.

Habitat Selection

Vegetation

The variety and proportion of habitats available were different

34
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Table 7. The percentage of observations in each activity class,
during each sample period. The Chi square contingency test
was significant (p .05).

ACTIVITY MEAN SAMPLE PERIOD
BSR ASR MD BSS ASS MN

Bedded 47 47 46 65 57 35 31

Feeding 42 43 41 32 36 51 51

Traveling 11 lo 12 4 7 14 18
Sample 2062 421 496 ill 488 472 74
size

Table 8. The percentage of observations in each activity class,
'during each season, for the before sunrise (A), midday (B),
and before sunset (C) sample periods. Each Chi square
contingency test was significant (p < .05).

Before sunrise, (BSR).

ACTIVITY SEASON
WINTER SPRING FAWNING SUMMER FALL

Bedded 57 53 59 39 36

Feeding 32 42 32 50 55

Traveling 11 5 9 11 9
Sample

99 75 32 107 75
size

Midday, (MD).

ACTIVITY SEASON
SPRING8CFAWNING SUMMER

Bedded 49 77

Feeding 43 23

Traveling 8 0

Sample 37 47
size

Before sunset, (BSS).

ACTIVITY SEASON
WINTER SPRING FAWNING SUMMER FALL

Bedded 74 51 29 55 57

Feeding 17 42 61 38 35

Traveling 9 7 10 7 7
Sample 103 67 38 127 110
size



Feeding 46 40 42

Traveling 11 13 8

. After sunset, (ASS).

ACTIVITY AREA
FOREST FRINGE DEVELOPED

Bedded 25 35 46

Feeding 59 49 45

Traveling 17 16 8

C. After sunrise, (ASR).

ACTIVITY AREA
FOREST FRINGE DEVELOPED

Bedded 47 50 41

Feeding 43 34 49

Traveling 10 16 10

36

Table 9. The percentage of deer observations in each activity class
for each development category overall (A), during the after
sunset period (B), and during the after sunrise period

<
(9.

Each Chi square contingency test was significant (p .05 .

A. Overall.

ACTIVITY AREA
FOREST-- FRINGE - DEVELOPED

Bedded 43 1.1.7 50
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for each doe (Table 10). The greatest diversity of vegetation

types was available to does near developed areas, where lawns,

pastures, and orchards complemented naturally occurring cover types.

The selection patterns of individual does were also quite varied,

reflecting the variation in availability of habitats and individual

preferences of deer.

Some general patterns of vegetation selection were evident.

All does used open, grassy areas more during the night, especially

during the summer (Figures 14, 15). Often, grassy types were

avoided during days and either selected for or used in proportion

to availability at night. Natural meadows were the only grassy

type available to does in McDonald forest. Consequently, the

selection patterns of these does for open areas were different from

those of the other deer. In general, does in McDonald forest used

grassy areas less often than the does in other areas, particularly

during winter nights. Does in the midst and on the fringe of

residential areas generally used natural meadows in proportion to

their availability, and used mowed and pasture areas more, especially

during the night. Does 3 and 12 avoided grazed pastures at all

times, whereas does 9 and 1 used them during some seasons and

periods (Figure 15).
The use of brushy areas depended upon the type of brushy cover

present. Does 1 and 12 had primarily older seral stages, dominated

by dense coniferous growth, available. Both does avoided brushy

areas during most seasons. The brushy cover in the home ranges of

does 4 and 3 was primarily deciduous, somewhat mesic, and had open

patches. Both these does selected brushy cover, particularly during

the day. Use of brush was highest in the fawning and summer

seasons, and lowest in the fall (Figure 16).

In general, the use of forested stands without brushy understory

was low. In most seasons these stands were either avoided or used

in proportion to availability. The use of hardwood stands without

brushy understories increased in the winter, and peaked in the spring

or fawning seasons, particularly during the daytime when they were

often selected. Coniferous stands without brushy understories were



Table 10. The percent availability of cover types in the home range of each radio-collared doe.
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Figure 14. The availability and annual, seasonal, and diurnal use of natural meadows by radio-collared
does. Use in the total (T), day (D), and night (N) periods is expressed as the percent of
the total observations in natural meadows and compared to availability (horizontal dashed
line). Habitat selection (*) or avoidance (0) is significant at a family confidence level
of p < .10 (Marcum and Loftsgarden 1980).

NATURAL MEADOW

Annual Winter Spring Fawning Summer Fall
DOE Avail. TON TON TON TON TON TON

9 9% ff:"AiF rrior-

9%
r":9-1111111. =410

3 4% onnrs--1111111



39a

Figure 15. The availability and annual, seasonal, and diurnal use of
grazed pastures and mowed grasslands by radio-collared does.
Use in the total (T), day (D), and night (N) periods is
expressed as the percent of the observations in pasture
and mowed areas and compared to their availability
(horizontal dashed line). Habitat selection (*) and

avoidance (mm) is significant at a family confidence level

of p 4 .10 (Marcum and Loftsgarden 1980)A
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Figure 16. The availability and annual, seasonal, and diurnal use of brushy areas by radio-collared

deer. Use in the total (T), day (A), and night (N) periods is expressed as the percent
of the observations in brushy areas and compared to their availability (horizontal dashed
line). Habitat selection (*) and avoidance is significant at a family confidence level
of p < .10 (Marcum and Loftsgarden 1980).
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also selected during the days of some seasons, but their use

tended to peak later in the year, during the summer (Figure 17).
The use of forested stands with brushy understories was high

by almost every doe, particularly during the daytime. Brushy,

forested stands were selected during the day by all collared does

except 9 and 7. Doe 9 had few such stands available, and only on

the edge of her range. De 7 had a large amount available, and

although she avoided it, she still used it 33% of the time during

the day (Figure 18). In most cases, the use of forested stands

with brushy understories was greatest during the colder months.

Although the use of orchards was great in visual observations,

they covered too little an area in most cases to be studied

accurately with telemetry, Only doe 12 had orchards of sufficient

size in her range, and she selected for them at night in the fall.

Ungrazed riparian areas were used in proportion to their

availability or selected. Use tended to be greatest during the

warmer, drier months, and decreased during the winter (Figure 19).
Only does 7 and 9 used riparian areas extensively throughout the

year. Both had a large amount of lowland riparian areas available

to them. In the case of doe 7, she was the only doe whose home

range contained extensive riparian areas which were not disturbed

by residences or roads. In the range of doe 9, riparian areas were

the main source of forested cover. Grazed riparian areas were used

less, on the average, than ungrazed. Exceptions occurred during the

fawning season for doe 1, when she concentrated her use near grazed

areas. Doe 9 also selected grazed riparian areas during periods

when she increased her use of pastures (Figure 20).

Topography

Despite variation in topographic conditions in their home

ranges, each collared doe had the same tendency to use higher

elevations during the day than night (Table 11a). The difference

between day and night elevations decreased in the winter, and was

non-existent during the fawning season. All of the does tended
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Figure 17. The availability and annual, seasonal, and diurnal use of
deciduousand-coniferous stands with non-brushy under

stories by radio-collared deer. Use in the total (T),

day (D), and night (N) periods is expressed as the percent

of the observations in forested stands with non-brushy

understories and compared to their. availability
(horizontal dashed line). Habitat selection (4,-) and

avoidance (no) is significant at a family confidence level

of p .10 (Marcum and Loftsgarden 1980):.'
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Figure 18. The availability and annual, seasonal, and diurnal use of
coniferous stands with brushy understories by radio-
collared deer. Use in the total (T), day (D), and night
(N) periods is expressed as the percent of the
observations in coniferous stands with brushy understories
and compared to their availability (horizontal dashed
line). Habitat selection (k) and avoidance (1m1) is
significant at a family confidence level of p < .10
(Marcum and Loftsgarden 1980).
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Figure 19. The availability and annual, seasonal, and diurnal use of
riparlan areas by radio-collared deer. Use in the total
(T), day (D), and night (N) periods is expressed as the
percent of the observations in riparian areas and
compared to their availability (horizontal dashed line).
Habitat selection (*) and avoidance (mmm) is significant at

a family confidence level of p .10 (Marcum and

Loftsgarden 1980).
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family confidence level of p c .10 (Marcum and Loftsgarden 1980).



Table 11.4 The availability (Ay) and annual useHot!elevatimn classes by
the seasonal use of elevations by doe 4 (b). Use in the day
expressed as percent of the period total. Selection (+) and
at a family confidence level of p .10.

a. Annual use of elevation classes.

b. Seasonal use of elevation classes by doe 4.

radio-collared does (a), and
(D) and night (N) periods is
avoidance (-) is significant

.

1

t

1

1
1

135 171 3- 17 101 2= 4 591 91+ 91+
152
183
213
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1

16
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12

3
21
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251
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33
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0

9-
0
0
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274 191 12 6- 251 45+ 34 1 1 1 1 51 2
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10i
221

1

9
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20
8

20
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1

1
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1

Elev.
Midpoint Av

Winter
D N
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D N

Su'mmer
D N

Fall
D N

152 6 0- 4 0 6 26 15 3 49+ 2 28+
183 16 0-12 5 42+. 30 35 42+ 39+ 16 45+
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274 19 19 12 24 6 0 0- 0- 0- 14 5-
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335+
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19 18
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to use lower elevations more during the summer, and to increase

elevation from fall to winter. During spring, use of higher

elevations continued, but the use of lower elevations increased

for some does, particularly during the night. All does fawned in

the middle to lower elevations of their range (Table 11b).

In the range of most does, use of slope and elevation were

positively correlated, although the correlation was weak. The

use of slopes paralleled the use of elevations somewhat. Steeper

slopes were used more during the days, and more during the colder

months (Table 12).

Selection patterns for aspect were weak, but evident. During

summer, south facing slopes were used less and north facing slopes

more during the day, whereas during the colder months, southern

slopes were used more often and north facing slopes used less

(Table 13). In the range of each doe aspect was correlated with

other factors, such as slope, elevation, and cover type; thus,

selection patterns for aspect may have been obscured by selection of

other factors.

Housing

As with the other environmental parameters, the availability

of development related factors was different for each doe. All

does, however, were significantly closer to residences during the

night than during the day (Table 14). The absolute distance from

a home varied between the does. Doe 12 selected areas 300 m and

greater away from homes during the day, and used all distance

classes in proportion to availability at night. Doe 3 selected

distances 50 to 75 m away during the day, and areas within 25 in

at night. In general, does in more developed areas were closer to

homes than those in less developed sites. Season had no uniform

influence on the distance of collared does from residences.

The selection patterns of the collared deer for developments

and the residences within the developments were quite varied. The

variation was probably a consequence of the difference in



Table 12. The availability (Av) and annual and seasonal use of slopes by doe 4. Use in the day (D) and
night (N) periods is expressed as percent of the period total. Selection (+) and
avoidance (-) is significant at a family confidence level of p < .10.

PERCENT ANNUAL WINTER SPRING FAWNING SUMMER FALL

SLOPE Av D N D N D N D N D N D N

Table 13. The availability (Av) and annual and seasonal use of aspects by doe 4. Use in the day (D)
and night (1 periods is expressed as percent of the period total. Selection (+) and
avoidance (- is significant at a family confidence level of p, < .10.

0-4 2 06 00 00 00 018+ 08
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Table 14. The availability (Ay) and annual use of areas of different distances from a residence by
radio-collared does. All day (D) and night (N) distributions of each doe were significantly

different (p < .05). Use is expressed as percent of the period total. Selection (+) and
avoidance (-) is significant at a family level of p .10.

DISTANCE
CLASS Doe 12 Doe 1 Doe 7 Doe 3 Doe 9
meters Av D N Av D Av Av D

TYPE OF
DEVELOPMENT
(Housing density/
vegetation)

Doe 12
Av D N

Doe 1
Av D-

Doe 7
AV -D- N

Doe 3
Av D

Table 15. The availability (Av) and annual use of different types of housing developments by radio-
collared does. Use in the day (D) and night (N) periods is expressed as percent of the
period total. Selection (+) and avoidance (-) is significant at a family level of p< .10.
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Spotlight Census

A total of 317 deer groups were seen during 48 spotlight

51

distribution of vegetation types near different housing areas,

distribution of water, and the disproportionate distribution of

types of homes within different development types. In general, the

deer more often selected or were closer to lower density developments

during the day, especially if the vegetation in the developments

was similar. The does also selected for or got closer to wooded

types over open types during the day, when housing density was

held constant (Table 15). The selection for developments changed

over the seasons as the doe's habitat selection patterns changed.

Does 1 and 7, for example, used low density, open developments the

most during the winter and spring, when they also used mowed areas

the most.

The collared does used areas near homes where dogs were never

loose proportionally more than areas where dogs were loose some or

all of the time (Tables 16, 17). This was most evident in seasons,

and nocturnal periods, when the individual deer were closer to

residences. Deer which selected for homes where dogs were loose

did so only during periods when they were furthest from residences,

such as doe 1 in the summer, or in periods when they were selecting

for factors with which loose dogs were significantly correlated.

Doe 7, for example, selected homes with loose dogs during winter

nights. In doe 7's range there were no homes without dogs in the

low density, open residential areas which she also selected during

winter nights. Although does 3 and 7 did not select for homes

without loose dogs, the amount of time that a dog was loose did

have a significant effect (p .l .05) on how close they got to a

residence. They both got closer to homes without loose dogs.

The number of people residing in a home had a varied effect

on deer use near a residence. Most of the deer prefered homes

with less than three people over those with more, although this

trend was not consistent (Table 18).



Table 16. The availability (Ay) and annual use of areas near homes with and without loose dogs by
collared does. Use in the day (D) and night (N) periods is expressed as percent of the
period total. Selection (+) and avoidance (-) is significant at a family level of p< .10.

TYPE OF Doe 12 Doe 1 Doe 7 Doe 3 Doe 9
HOME v D N Av D N Av D Av D N Av D N

r
Dog never
loose

23 24 11 40 25 29 46 85+ 62+ 54 45 48 50 I 86+ 88+
I

Dog
of' eachloosdaye

some 22 19 16 25 21 42 14 3- 31 27 26 19 20 I 1- 1-
I

Dog loose
all day

38 36 37 34 54+ 29 39 10- 5- 13 15 19 17 I 1- 1-
I

Dont.know 171 11 35+ .1. ..1 0 1 2 2. .61 14.14 13I 1310.



Table 17. The influence of loose dogs on deer distance to residences during both the day (a-d) and
night (e-h). Cell numbers are expressed as the percent of the total for each house type.
Housing categories are: dog never loose (NL), dog loose some of each day (50, and dog
always loose (AL). 4(indicates Chi square contingency test was significant (p < .05).

DAY

a. Doe 12 b. Doe 1 c. Doe 7 d. Doe 3 * Doe 9
DISTANCE (m) NL SL AL NL SL AL NL SL AL NL SL AL NL SL AL

0-49 6 o 9 10 3 o 20 0 9 39 14 21 SHE USED ONLY
50-99 12 43 18 24 8 1 42 50 30 42 31 42
100-149 18 57 27 16 27 20 22 50 30 12 19 18 HOMES WITHOUT

150-199 24 0 27 24 22 39 9 o 9 3 24 18 'DOSE DOGS
zoo + 41 o 18 26 40 40 7 o 22 4 12 0

NIGHT

e. Doe 12 f. Doe 1 g. Doe 7 h. Doe 3 *
DISTANCE (m) NL SL AL NL SL AL NL SL AL NL SL AL

0-49 o o 14 48 7 o 16 17 20 46 39 24
50-99 14 22 50 26 25 31 39 63 50 36 21 27
100-149 0 33 18 14 23 31 26 19 lo 14 18 38
150-199 57 34 14 7 20 21 15 2 10 3 21 11

200+ 29 11 9 5 25 17 3 0 10 0_ 0 0

Sample
size

17 7 11 42 37 92 177 2 23 105 58 33

Sample
size

7 9 22 42 60 42 117 59 lo 97 38 37



Table 18. The availability (Ay) and annual use of areas near homes with less than three or with
three or more residents by the radio-collared does. Use in the day (D) and night (N
periods is expressed as percent of the period total. Selection (+) and avoidance
is significant at a family confidence level of p< .10.

NUMBER OF Doe 12 Doe 1 Doe 7 Doe 3 Doe 9
RESIDENTS D N D N Av D N Av D N Av D N

3
1

29 i 42 46
I

79 1 95+ 90+
I

22 1 26 12-
1

29 1 17- 20 I
451 51 62+

3 54 I 40 19- 20 I 4 10 59 I 72 86+ 65 1-69 67 42I 36 28-

Dont Know 17 I 18 35+ 1 I 1 0 1 I 2 2 I6 14 14 13 I 13 10
I 1 1 j I



surveys. Overall, the density of deer was greatest at night in

the pastures, and least in McDonald forest, although the densities

in each area varied seasonally (Figure 21).

DeMOAraOhV

The average size of black-tailed deer groups was significantly

less (p < .05) in McDonald forest than in both the pasture and

developed areas (Table 19). In all three sites seasonal changes in

group size were similar, with groups increasing in size from January

to April, and subsequently decreasing until fawning in June. Group

size then increased in late summer and early fall. During the late

fall (rutl and hunting season) group size continued, to increase in the

housing area, while it decreased in McDonald forest.

As a result of small sample sizes and seasonal variations,

differences in sex and age ratios between areas could not be evaluated

statistically. It appeared that the proportion of males in McDonald

forest was almost double that of the residential areas, both before

and during the rut. In both areas the number of observed bucks

more than doubled during the rut (Table 19).
In all months, the ratio of fawns to does was greater in the

developed area than in McDonald forest. In both areas, the number

of observed fawns increased each month from June to October, and

decreased during rut. Fawns then increased after the rut in the

housing areas, but since few deer were seen in the forest after the

hunting season, this pattern was not observed there (Table 19).

Resident Survey

Of the 341 questionnaires mailed, 240 were returned, and 208

were completed accurately by people who had resided in their home

for at least a year. Of the accurately completed surveys, 33% were

from high density developments, 21% from medium density, and 45% from

low density. Responses from medium and low density developments

were separated into two categories; those that stated that dogs were

55
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Figure 21. Annual and seasonal deer density in McDonald forest,
pasture, and residential areas.
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Table 19. The monthly demographic characteristics of deer in the study area.

MEAN GROUP SIZE
(sample size)

MONTH FOREST PASTURE RESIDENTIAL

January 1.8 (11) 2.4 (14) 1.8 (54)
Febuary 1.7 (15) 1.8 (16) 1.7 (41)
March 1.5 ( 6) 2.7 (18) 1.8 (35)
April 1.9 (21) 3.2 (24) 2.9 (40)
May 1.5 (33) 1.7 (20) 1.8 (50)
June 1.1 (48) 1.5 (17) 1.5 (69)
July 1.5 (44) 1.4 (25) 1.3 (33)
August 1.4 (18) 2.0 ( 6) 1.4 (64)
September 1.5 (33) 1.6 ( 8) 1.8 (59)
October 1.6 (16) 1.0 ( 2) 2.0 (50)
November 1.1 ( 9) 1.7 (10) 2.2 (75)
December 1.0 ( 2) 1.6 (10)

X 1.46 1.91

sd .284 .63

19 (6/31) 23 (11/48)
12 (3/26) 0 ( 0/22)
40 (4/10) 14 ( 6/44)
33 (4/12) 24 ( 8/34)
75 (2/3) 47 ( 8/17)

200 (2/1) 52 (15/29)
22 ( 2/9 )

1.82 non-rut (Aug-Sept)

.42

FAWNS PER 100 DOES
(fawn/doe sample size)

FOREST RESIDENTIAL

170 (24/14)

6 ( 3/48)
23 (6/20) 32 ( 7/22)
0 (0/10) 18 ( 8/44)

25 (3/12) 35 (12/34)
150 (3/2 ) 106 (18/17)

0 (0/1 ) 66 (19/29)
122 (11/9 )

post August
36 (8/22) 18 (14/78) 40 (6/15) 82 (84/103)

rut (Oct-Dec)
100 (4/4 ) 50 (23/46)

BUCKS PER 100 DOES
(buck/doe sample size)

FOREST RESIDENTIAL

21 ( 3/14)
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loose at least some of each day on their property, and those that

stated that dogs were never or rarely loose. In the high density

developments over 90% of the respondents stated that dogs were never

or rarely loose on their property. Consequently, the effects of

housing density on deer use was tested only for homes without loose

dogs.

Although the sample size in each category often precluded

statistical analysis, some general trends were evident. The factor

that had the most notable influence on the distribution of deer in

residential areas was the distance between the home and the edge of

the development, and also from the edge of undeveloped refugia within

developments. In high density developments, deer use was high up to

300 in from the edge of development, but dropped off rapidly at

distances of 500 in (Figure 22). Distance from a refuge had a

similar effect; however, deer use was less than what was observed

near the development edge, and dropped off at a distance of 300 in

(Figure 23). Finally, the amount of deer use reported by residents

in areas within 300 in of a refuge decreased as the distance from the

edge of development increased (Figure 24). Some deer use was

reported, however, at areas near a refuge but greater than 1000 m

from the edge of development.

In developments of medium housing density, deer use also

decreased as the distance from the edge of development increased.

Areas greater than 500 in from the edge of development received deer

use less than rarely (Figure 22). In areas of low housing density

this pattern was not observed, but no homes were sampled that were

greater than 300 in from a development edge (Figure 22).

Housing density did not have a significant effect on the amount

of deer use reported by residents in any of the distance classes.

However, the presence of free roaming dog's did have a significant

effect on deer use in some cases; homes without loose dogs had more

deer use (Figure 25).

Housing density and the presence of loose dogs did not have a

significant effect on the time of day in which deer were most often

seen. In most cases the most common period was early morning,



Frequen

Often

Occasional

Rare

Never

Often

R Occasional

Rare

Never

Occasional

Rare

Never II

0-0 HIGH DENSITY
tr-d1 MEDIUM DENSITY

0-0 LOW DENSITY

59

0-0 HIGH DENSITY

br-A MEDIUM DENSITY

0 1 2 3 4 5
Distance from a refuge, in 100 m increments

Figure 23. The average deer use of areas near residences without
loose dogs, within different distances from undeveloped
refuges within residential areas. All homes were
greater than 300 m from the edge of development.
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Figure 24. The average deer use of areas within different distances
from the edge of development, for residences within 300 in

of a refuge.
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Figure 22. The average deer use of areas near residences without
loose dogs, within different distances from the edge of
development.
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The average deer use of areas near homes with and without
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given distance from the edge of development.

Time of day in which deer were most often seen, expressed
as percent of housing density type total. The Chi square
was not significant (p < .05)
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Table 21. The influence of housing density (a) and presence of a.
garden (b) on residents feelings about deer.* indicates
Chi square significant at p < .05.

a. HOUSING DENSITY

FEELINGS High Medium Low

++ 32 50 47
29 23 29

19 10 15
12 6 6
9 10 2

Sample68
79 93size

4( b. PRESENCE OF A GARDEN

Yes NO

31 56
33 20
20 13
9 6

-- 7 5
Sample loo 82
size

High Medium Low

50 35 35
12 26 18
18 26 27
20 13 20

40 23 55

Often-

br-IN dog not loose aa tk

Ar-111 dog loose

Occ.- *
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followed by evening, night, and finally late morning/afternoon

(Table 20).

Housing density had no significant effect on whether respondents

felt that deer use had increased, stayed the same, or decreased over

the years. In all cases, less than 10% of the respondents felt that

deer use had increased. In the high and medium density developments

62% and 59%, respectively, felt that deer use had decreased. In low

density areas the proportion of decreased and stayed the same

responses were about equal.

Respondents feelings about deer were not significantly affected

by housing density when all categories were combined (Te.ble 21a), but

were when the responses were separated into groups of reported deer

use. When deer were seen at least once every two weeks, people in

the high density areas tended to have less very positive and neutral

feelings about deer and more negative ones than did residents of low

housing density areas. When deer use was less often the respondents

from medium density areas had more highly favorable and less neutral

responses than those from high density areas. The amount of deer

use did not have a significant effect on feelings about deer when the

responses from all housing densities were combined. Finally, the

presence of a garden had a significant effect on the respondents

feelings about deer. Those who had a garden were less pleased about

having deer on their property than those who did not have a garden

(Table 21b).



DISCUSSION

General Behavior of Black-tailed Deer

The annual home range size of adult does in the study area

averaged 120 ha. The ranges were greater than those reported by

Miller (1970) in the Tillimook burn, but less than the ranges found

by Harestad (1979) on Vancouver Island. Does on the fringe of

developed areas tended to have the largest home ranges, while does in

the midst of developed areas the smallest. Many factors have been

shown to influence home range size. Home range increased with

increasing energy requirements (McNab 1963), increased dispersion

of environmental resource patches (Schoener 1971, Inglis et al. 1979),

and with decreased food abundance and density (Sanderson 1966, Byford

1969). Animals with the closest juxtaposition of required food,

cover, and water may be expected to have the smallest home ranges

(Dasmann and Taber 1956, Hines 1973).
Each of the collared does was exposed to the same climate but

had unique amounts and distribution and environmental factors.

Does on the fringe of developments had the greatest separation of

habitat patches. They had large, open areas of pasture and mowed

grasslands bordered by large expases of forest land. Does in the

midst of development had greater interspersion of grassy and forested

cover. Doe 3 had woodlands with a number of grassy (lawn) and

brushy openings. Doe 9 inhabited open pasture and mowed areas that

had patches of riparian cover distributed throughout. The habitat

patchiness in McDonald forest was intermediate to the conditions

on the fringe and in the midst of developed areas. Because does on

the development fringe had the largest home range, while does in the

residential areas had the smallest, it appeased that the distribution

of habitat patches had a large influence on home range size in this

study.

Seasonal patterns of home range size varied between the deer.

In this study, summer and fawning ranges tended to be the smallest

of the seasonal ranges, whereas winter ranges were often larger.

62
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Other studies of deer have found that winter home range was much

smaller than the summer range. Mast of these were conducted in

areas where winter temperatures were low and animal movements

restricted by snow (Hhrestad 1979, Rongstad and Tester 1969). No

snowfall occurred in the study area, and the average winter

temperature was about 1 C. Although energy requirements of deer are

generally less in the winter (Moen 1978), the overall availability of

nutritious food is lower (Brown 1961). In western Oregon there is

still leafy, green forage available in the winter, but it is less

abundant. When all factors are assessed one would not expect black-

tailed deer in western Oregon to decrease their winter range, for

their movements may not be as hampered by low temperatures and snow,

and they may need to search over a larger area for adequate forage.

During the fawning and summer seasons, the energy requirements

of lactating does is large (Klein 1979, Taber and Raedeke 1980), but

the availability and quality of forage is also high (Harestad 1979,

Short 1975). Additionally, lactating does have a greater demand for

water (Lemos and Hines 1974), and the distribution of water may

limit their movement (Emerson 1946). In this study the activity

foci of all collared does during the summer was in or near mesic or

riparian areas. Thus, the smaller summer and fawning ranges may

reflect the greater concentration of nutritious forage during these

seasons and the need of does for free water.

The peak of fawning in western Oregon occurs in the begining of

June (Lemos and Hines 1974). For several weeks after giving birth

does are known to restrict their movements to the vicinity of the

fawns (Hines 1975). This behavior was documented in this study; the

movement rate and home range size during the fawning season were

consistently small. The foci of fawning activity of all collared does

were in mesic areas, and five out of six were also close to grassy

sites. Similar results were found by Taber and Raedeke (1980).

Hines (1975) reported that black-tailed deer return to the same

area to fawn each year. For does 4 and 7 the fawning ranges in 1980

and 1981 overlapped broadly. Does 1 and 3, however, used their 1980

fawning ranges for half of the 1981 fawning season.
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Although seasonal and diurnal home ranges of deer were similar

in size, there were notable shifts in areas of concentrated deer use

(activity foci) between periods. Other authors have noted that even

in areas where the size of seasonal ranges remain constant, activity

foci often change (Dasmann and Taber 1956, Inglis et al. 1979).

These shifts apparently reflect the temporal and spatial separation

of preferred foraging areas, for in each season and diurnal period

deer have different requirements in seasonally changing environments

(Tester and Sinif 1973).
There were few consistent patterns of change in seasonal shifts

of activity foci. This was expected since the distribution and

availability of habitats varied between deer. All does had some

separation between day and night activity foci. Nocturnal activities

were focused around grassy, open areas, whereas daytime activities

were in areas of brushy or forested cover. Similar patterns were

reported by Harestad (1979) on Vancouver Island, and by Montgomery

(1963) in white-tailed deer in Pennsylvania. As with home range size,

the separation between day and night activity foci reflected the

heterogeneity of habitat patch distribution. Does on the fringe of

developments had the largest separation between day and night foci

and does in the midst of developments the least.

Heterogeneity of habitat distribution also seemed to have a

major influence on movement rates and animal activity. Does on the

development fringe had the greatest movement rate and traveled the

most, whereas does in the midst of residential areas moved the least

and were bedded the most. This hypothesis is fUrther supported by the

fact that the difference between the movement rates of the does on the

fringe of and in the midst of developments was greatest during the

twilight periods when they were moving between their day and night

activity foci.

As with home range and movement rates, the habitat selection

patterns of the does were influenced by the distribution and amount

of habitats available. Of the habitat selection trends, the most

evident was the increased use of open areas during the night, which

was also observed by Harestad (1979), Montgomery (1963), and Larson
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et al. (1978).
Does in or near developed areas used grassy habitats more than

those in McDonald forest, particularly during the winter. Grass

comprised about 16% of the diet of black-tailed deer in Oregon

(Crouch 1979); however, the use of grass decreased as the grass

matured (Crouch 1981) and became less palatable. Laycock and Price

(1970) reported that forage quality of grasses may be enhanced during

fall and winter when the summer maturity of grass is supressed. In

residential areas such a supression resulted from either grazing,

mowing, or irrigation. Consequently, the greater use of grassy

areas, in the winter, by deer in the residential areas may have been

related to nutritional differences between the grasses of the two

areas.

The deer monitored in this study used many habitat types,

although the habitats selected varied both seasonally and between

deer, and seemed to be influenced by dietary selection. Deer

with deciduous brushy areas selected brushlands, whereas does with

primarily coniferous brushy areas available avoided it. Wallmo

and Schoen (1981) correlated decreasing forage availability with

increasing seral stand age and dominance by coniferous species.

Riparian areas were used the most during the fawning and summer

seasons, when lactating does had the greatest need for water

(Iemos and Hines 1974). Forested stands without brushy understories

tended to be used the most in late winter and spring when the use

of forbs by black-tailed deer was greatest (Miller 1968, Taber

and Hanley 1979). Forested stands with brushy understories were

used throughout the year, although their use tended to be greatest

in the fall and winter, when the deer used the remaining leafy,

green browse, which may have been protected from frost damage by the

canopy (Cowan 1945, Hines 1973). All the collared does selected

some form of cover during the day, although the types selcted

varied between the deer and the season.

The use of slopes and elevations by deer were positively

correlated, and hence followed similar seasonal and diurnal trends.

Lower elevations and more gentle slopes were used more during the
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night than day, and most during the summer. The use of higher

elevations and steeper slopes increased in winter and spring. The

greater use of lower elevations in the summer was most likely related

to the use of riparian areas during this period. Similarly, grassy

areas, which were used more at night, also tended to be located at

lower elevation, gently slope areas. Movement by deer to greater

elevations during the winter has been observed in other studies

(Dasmann and Taber 1956, Harestad 1979, Miller 1968) and was

postulated to represent selection by deer for warmer thermal

characteristics.

Seasonal selection by deer for aspect was weak. Aspect was

significantly correlated with other factors for which deer were also

selecting. Thus, the selection for other factors may have obscured

preferences for aspect. In the range of doe 1, for example, most of

the south facing aspects were in grassy cover, which she avoided

during the day. Thus her avoidance of southern exposures during

winter days may have instead reflected her daytime avoidance of

grassy areas. Although trends were statistically weak, the does

did use southern aspects more and northern aspects less during

winter and spring days, and north facing aspects more and south

facing aspects less during summer days. This trait has been

observed in other areas (Dasmann and Taber 1956), and has been

related to thermal selection. This trend may also be influenced

by forage selection, for in the winter and spring green up first

occurred on the warmer, southern sites.

Influence of Housing Developments on Deer

In this study, the presence of residential housing seemed to

affect deer home range size and movement rates primarily through

habitat alteration. Does in the midst of residential areas, where

there was the greatest interspersion of forested and grassy cover,

had the smallest home range and movement rates.

Deer subjected to continued harrassment have been observed

to leave their home range (Hood and Inglis 1974, Robbinette 1966,
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Sweeney et al. 1971). However, in this study the presence of

residences did not appear to have an effect on the home range

fidelity of the collared does. Most of the does, including those

in McDonald forest, left their range for some period, but all

returned.

Several authors have hypothesized that deer which have been

exposed to constant disturbance respond by shifting to more nocturnal

activity (Dasmann and Taber 1956). This trend was not evident in

this study. The deer in and near residences were as active during

the day as the deer in McDonald forest. The only evidence of

increased nocturnal activity was that the movement rate during the

night was larger than the day rate in the fringe and developed areas,

while the day rates were greater in the forest.

The only influence that the presence of housing had on cover

type selection was that the deer in or near developed areas used

grassy areas, at night, more than the deer in McDonald forest. This

trend, however, seemed to reflect the greater availability,

palatibility, and perhaps preference for grassy areas near residences.

Hawkins et al. (1971) stated that deer respond to harassment by

increasing their use of areas of vegetation cover during the day.

This trend was not observed in this study.

Although the does near residences did not use cover more or

reduce their activity during the day, when compared to deer in

undeveloped areas, they did use areas further away from homes during

the day when compared to the night. Thus the daytime location of

deer seemed to be influenced by the location of residences. This

trait was evident in both the telemetry study and the resident survey.

In the telemetry study, the presence of free roaming dogs

decreased the amount of deer use of areas near residences. Housing

density was also found to affect distribution of deer. The collared

does used lower density developments more during the day and increased

use of greater density developments during the night. This trend

was influenced by the vegetation in the developments, for the does

used wooded developments over open ones during the day, and made

greater use of open developments during the night.
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The resident survey confirmed some of the results of the

telemetry study. In the survey, the presence of loose dogs also was

inversely correlated to the number of deer seen. Housing density,

however, did not have a significant effect on reported deer use.

This was probably related to two factors. First, most of the

deer were seen during the night or twilight hours, periods when

the use of denser developments by the collared does increased.

Secondly, there were few loose dogs in the high density developments.

Thus the environment may have been more predictable to deer and

less dangerous than in the lower density developments where more

dogs roamed free.

Densities of deer were lower in McDonald forest than in the

pasture and developed areas. Reasons for this trend were unknown,

however, it may have been a consequence of the hunt in McDonald

forest and/or forage production. It was evident, however, that in

the study area the residential development did not have an adverse

effect on deer densities.

Seasonal changes in densities of deer were different in each

census area. In McDonald forest, deer densities were lowest in the

fall and winter, probably as a result of the special hunting season.

In addition, the deer may have avoided roads after the hunt (Taber

and Raedeke 1980). Finally, deer may have been undersampled in

winter because they used higher elevations in the winter and the

road coverage of these areas was least in McDonald forest. Seasonal

patterns of deer density in the pasture and residential areas were

almost exactly opposite; during spring, density peaked in the pasture

and was lowest in the residential areas. The pastures were bordered

by residential areas, and the use of pasture and mowed areas

by some of the collared does was high during spring nights. Thus,

many of the deer censused at night in the pastures probably were in

the residential areas during other seasons.

The size of deer groups was significantly greater in the

residential areas than it was in McDonald forest. The reasons for

the smaller group size in the forest were not documented, but it

probably was a consequence of the intensive antlerless hunt. Over
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50% of the deer taken in the forest were fawns and yearlings

(Sturgis and deCalesta 1981). This would lead to smaller family

groups; family groups are the principal social group of black-

tailed deer (Dasmann and Taber 1956, Hines 1975). In any event,

the larger group size in the residential area indicates that the

disturbances associated with housing in the study area were not

sufficient to disrupt deer social groups.

The proportion of bucks per doe was almost twice as much in

McDonald forest as it was in the residential areas. Hood and Inglis

(1974) and Sweeney et al. (1971) reported that males may be more

succeptable to disturbance than does. Consequently, they may be less

adaptable to residential areas than does.

The production of fawns in the developed areas was almost

twice the amount of McDonald forest. Reasons for this difference

are unclear, but it could be related to a difference in forage

quality or hunting pressure. Taber and Dasmann (1957) illustrated

that intensive hunting pressure can shift the survivorship curve

in favor of the younger, less productive individuals. It did

appear, however, that the disturbances associated with the level

of development that existed in the study area did not result in

decreased fawn production.

Deer use, as reported by the survey, decreased with increased

distance from undeveloped areas. Since most of the use of areas near

homes was at night or at twilight, it appeared that deer used

undeveloped areas during the day, and that theme may have been a

limit (500 m) of how far from the undeveloped areas that they would

travel at night. Unfortunately, factors relating to the size and

dispersion of refugia were not investigated in this study.

Additional research is needed to determine the minimum size of

refugia that would still be effective in retaining deer in an area,

the optimal design of vegetative cover mix, and how far from the edge

of development a refuge of a given size can be and still be effective

in retaining deer.

Over half of the people surveyed felt that the number of deer

in their area has decreased over the past three or more years. The



number of people who felt that the deer population was stable was

greatest in low density developments. Much of the area on the

outskirts of Corvallis is still being developed. Consequently, the

edge of development is constantly growing further away from the

city center. It is not known if the perceived decrease in deer

numbers is due to a lack of ability of urban areas to retain deer

or an increased isolation from rural outskirts as the margin of

development advances from the city core.

Finally, perhaps the most important factor relative to the

retention of deer in residential areas is how the residents feel

about having deer on their property. Property owners can take

steps to protect their land from wildlife damage, including the

removal of problem animals (Taber 1960). The majority of people

liked having deer in their area. Research on attitudes towards

wildlife in other areas also found that most people like and often

seek to have wildlife on their property (Leedy et al. 1978). But

there were many people who had some reservations about having deer

on their land, and some who would rather that deer were not there.

The most common complaint was that deer consumed expensive land-

scaping and vegetable gardens. Those who planted gardens were more

opposed to having deer in their areas than those who had no garden.

Thus, if deer are to remain in a residential area, it may be

advisable to inform residents about how deer conflicts can be

minimized. Among the possibilities are planting non-palatable

species, fencing, and keeping a restrained dog near a garden. In

Texas, residents who were angry about deer consuming flowers and

shrubs preferred to plant less palatable species rather than have

the deer removed (Leedy et al. 1978).



CONCLUSIONS

Although the common perception is that deer and other forms

of wildlife are incompatable with urbanization, this study indicated

that black-tailed deer can and do exist in some suburban areas. As

reported previously (Dorrance et al. 1975, Geist 1971, Schultz and

Bailey 1978), deer may habituate to the presence of humans when they

are exposed to predictable, non-negative encounters with humans.

Retention of deer in urban areas is contingent upon the

retention of adequate amounts of areas of cover. Lemos and Hines

(1974) stated that "black-tailed deer are compatable with most

human activities particularly if their range is well interspersed

with escape cover". Picton and Mackie (1980) reported that deer

populations in areas where cover is contigouos are more stable than

deer populations in areas where cover is fragmented. Results of

this study also indicate that deer will be able to utilize

developments most thoroughly if patches of cover are distributed

throughout the area.

The minimum size of effective cover patches is unknown;

however the average size of the fawning range could be a useful

guideline because the does typically seek and need seclusion and

cover during this period. In addition, the presence of travel

corridors of continuous cover connecting habitat patches should

increase the effective size of habitat patches. Travel corridors

would also increase the deer's ability to disperse throughout the

developed area (Davis and Glick 1978, Stearns 1967). Furthermore,

such corridors to the edge of development may promote dispersal of

deer between developed and undeveloped areas.

It is also important that a variety of cover types are

maintained, because the cover types used and food resources needed by

deer change throughout the seasons and diurnal periods. Of special

importance is the retention of riparian areas and riparian cover.

Not only is free water required by does during some seasons, but does

prefer to fawn in or near riparian or mesic areas. In addition,

riparian areas often can provide effective escape and travel corridors

71
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through housing areas.

Of the disturbances associated with residences, free roaming

dogs had the most negative effect on deer. Dogs may kill deer

(Brown 1961), or chase them. Consequently, deer tend to avoid

areas occupied by loose dogs, resulting in habitat loss to deer.

Measures to restrain dogs would thus enhance the value of suburban

housing developments as deer habitat.

Many people have recognized the need to improve the quality

of the urban environment, and the benefits to people of increasing

the "natural" qualities of urban areas (Leedy et al. 1978).
Wildlife has been recognized as one of the desirable qualities of

the natural environment that people want to maintain. It has also

been recognized that the steadily increasing amount of land occupied

by residential development is reducing the habitat available to

wildlife. This study illustrates that deer may be retained in

suburban areas, and indicates some methods by which this goal can

be obtained.
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Appendix 1. The resident questionnaire.

1. Have you ever seen any deer within 100 yards of your present house?
(check an answer)

yes (if yes, go on to question 2)
no (if no, skip to question 6)

Approximately how often during the past year have you seen deer within
100 yards of your home, for each of the seasons listed below? (check
one line for each season) e

.4..

e4.
0o

e- IP o
oP

o o,4e 0o 0 .c.,

e de. 49 ei> o'''' A 6117d> ..cs` ./.:P ,-S* 4e-/
,., ... v.

``' \ -6' oc o t.(r-o° 46c cf/iQ t.''' cv NP 4' < v
` 42 " *

Summer (July-Sept.)

Fall (Oct.-Dec. )

Winter (Jan.-March)

Spring (April-June)

you ever seen a buck(deer with antlers) within 100 yards of your
present home? (check an answer)

yes (if yes, go on to question 3a)
no (if no, skip to question 4)

3a. How often did you see a buck near your home during the summer and fall
of 1980? (check one line for each season)

frequently often occasionally rarely never

Summer

Fall

What times of day do you see deer near your home? (please check the times

of day for each season of the year)

early late

morning morning afternoon evening night

Summer

Fall

winter

Spring
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Appendix 1. Continued.

5. What time of day do you most often see deer near your house? (please check one
line for each season)

Summer

Fall

winter

Spring

early late
morning morning afternoon evening night

INM,

Haw many years have you lived in your present home?

years (if less than three years, skip to question 7)

6a. Over the past three years, has the number of deer you see near your hone
in eased, stayed the same, or decreased? (check one)

a increased
M111, stayed same decreased not sure

Do you happen to have a vegetable garden this year?

yes (if yes, go on to question 7a)
no (if no, skip to question 8)

7a. Is your vegetable garden fenced off with a "deer proof" fence?

yes
no

Are there any apple or pear trees on your property?

yes
no

How often is there an unrestrained dog (riot in a pen or chained) on your
property? (please check one line)

most of the day and night, most days 3-4 hours a day, most days
occasionally; variable, not every day never
other (please explain)

Generally, how do you feel about having deer on or near your property?
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Appendix 2. Calculations for effective strip width and effective

census area, used in estimating deer densities.

MEAXLSIGHTING1USTANC31:(samplesize), in-Jaaters

Wooded/ Wooded/
Pasture Meadow Brush holbrush brush

EFFECTIVE CENSUS AREA (km2)

NUMBER OF DEER GROUPS SEEN (x group size)

80

Forest Pasture Residential # of surveys

Winter 20 (1.7) 13 (2.4) 47 (1.9) 12

Spring 49 (1.3) 19 (2.3) 35 (1.7) 13

Summer 40 (1.2) 10 (1.2) 31 (1.8) 13

Fall 17 (1.1) 4 (1.8) 32 (1.6) 10

Winter, Spring 75.6(85) 56.4(52) 58.5(20) 52.2(14) 59.8(22)
Summer, Fall 64.8(48) 56.0(40) 18.7( 4) 45.6(26) 33.8(16)

Forest Pasture Residential

Winter, Spring ..9321629 .1281614 .8346297

Summer, Fall .6671815 .111427 .6274577



Appendix 3. Drug and Collaring records.

81

Result

Never found

Never found

Never found

Followed with spotlights for 10 minutes; she
never went down.

Never found

Watched her for 22 minutes; she never went down.

Followed with lights for 4 minutes, found her
10 minutes later about 100 in away on a deer

trail. She recovered from the drug 32
minutes after she was darted. #4

Never found

Followed with lights for 1 minute,and found
her 14 minutes later about 200 in along a trail.
She recovered from the drug 45 minutes after

she was darted. # 12

Never found

Followed with lights for 8 minutes, when she
went down. Recovered from the drug and left

the area 50 minutes after she was darted. She

was collared, but later found dead in a septic
test pit 100 in from the darting site. Her

death was probably a consequence of the dart-

ing. No data was gathered on her movements.

Followed with spotlights for 20 minutes, she
never went down.

Followed with spotlights for 7 minutes, found
6 minutes later. Recovered from the drug
45 minutes after she was darted. # 7

Never found

Found 27 minutes after she was darted. She

recovered from the drug 42 minutes after she
was darted. Since it was a fawn, she was
collared.

Never found

Watched her go down 15 minutes after she was
darted. She got up and walked 50 m 60 minutes
after she was darted, but lay down in the

Dosage
(mg) Date Age

7 (p) 28 Feb. Ad.

7 (1) 3 Mar. Ad.

8 (1) 4 Mar. Ad.

9 (1) 7 Mar. Ad.

10 (1) 10 Mar. Ad.

12 (1) 17 Mar. Ad.

12 (1) 17 Mar. Ad.

12 (p) 20 Mar. Ad.

12 (p) 23 Mar. Ad.

12 (p) 30 Mar. Ad.

12 (p) 30 Mar. Ad.

12 (p) 3 Apr. Ad.

12 (p) 7 Apr. Ad.

12 (p) 7 Apr. Ad.

12 (p) 8 Apr. F.

12 (p) 8 Apr. Ad.

12 (p) 12 Apr. Ad.



Appendix 3, continued.

Dosage
(mg) Date Result

82

creek immobile, but able to hold her head
out of the water, for 5 minutes. She fully
recovered from the drug 75 minutes after she
was darted. # 1

Found 10 minutes after she was darted, 70
meters from where she was darted. She
recovered from the drug 42 minutes after
she was darted. # 3

Did not go down.

She went down in 5 minutes and was 50
meters away from where she was darted. She

stood and walked 5 meters, 50 minutes after
darting, but then layed down and died. It
is believed that she died of shock rather
than a drug overdose.

Never found

Found 12 minutes after darting, 100 in up a
trail. She recovered from the drug 32
minutes after darting. # 8

Found 13 minutes after she was darted, 150
meters from the site. She recovered from
the drug 19 minutes after she was darted.
# 2 She was poached 20 days later.

Found 10 minutes after darting, 70 meters
from the site. She recovered from the drug
23 minutes after darting. # 9

14 (1) 28 July Ad.

15 (1) 30 Aug. Ad.

15 (1) 3 Sept. Ad.

15 (1) 8 Sept. Ad.

12 (p) 18 Apr. Ad.

12 (p) 8 July Ad.

14 (p) 25 July Ad.



Appendix The availability (A) and annual and seasonal use of
elevation classes by the radio-collared does. Use
in the total (T), day (D), and night (N) periods are
expressed as percent of the period total. Selection
(4-) and avoidance (7) is significant at a family
confidence level of p < .10. Also given are the
periodic sample sizes for each doe.
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b. Doe 8,

a. Doe 4

Elev.(m) A

ANNUAL
T D N

APPENDIX

WINTERTDN

4

SPRINGTDN TDNFAWNING SUMMERTDN FALLTDN
152 6 12 3 21+ 2 0 4 1 0 6 22 26 15 22+ 3 49+ 15 2 28+
183 16 26 21 33+ 6 0- 12 24 5 42+ 34 30 35 41+ 42+ 39+ 29 16 45+
213 12 25+ 31+ 18 24 30+ 18 15 8 23 31+ 30 30 29+ 42+ 10 28+ 40+ 15
244 15 16 20 12 19 15 24 21 30 10 17 13 20 8 13 2- 17 23 8
274 19 9 12 6- 17 19 12 16 24 6 0- 0 0- 0- 0- 0- 9 14 5-
305 10 7 9 5 19 19 18 15 22 6 0- 0 0- 0- 0- 0- 1- 2 0-
335 + 22 5- 6- 4- 14 17 12 9- 11 6- 0- 0 0- 0- 0- 0- 1- 2 0-
Sample
size 424 223 201 96 46 50 69 37 32 41 22 19 118 67 51 83 43 40

Elev. A

ANNUAL
T D N

WINTERTON SPRINGTDN FAWNINGTON TDNSUMMER' FALLTDN
183 1 1 1 2 103 0 0 0 000 5 4 5 1 03
213 18 11 9 13 4- 3 5 5 10 0 0- 0- 0- 26 22 32 15 12 21
244 22 21 17 26 19 15 24 13 5 17 8 7 9 17 17 16 38 30 42
274 25 40+ 45+ 34 39 44 34 41 35 50 65+ 67+ 63+ 36 48 26 33 40 27
305 17 20 20 20 25 26 26 28 30 28 27 27 27 17 9 21 8 12 3-
335 + 17 7- 8 4- 11 12 8 13 20 5 0- 0- 0- 0- 0 0 4- 5 3-
Sample
size 246 130 116 72 34 38 39 20 19 26 15 11 37 21 19 72 40 32



size

d. Doe 1
ANNUAL WINTER SPRING FAWNING SUMMER FALL

Elev.(m) A T D N TDN TDN TDN TDN TDN
135 17 9 3-17 5- 0- 10 6 0- 16 17 10 27 15 6 28 4- 0- 10
152 37 38 28 50 22 9- 37 38 18 62 58+ 60 55 43 38 51 36 19 51
183 17 30+ 35+ 24 39+ 43+ 35 18 29 16 21 23 18 23 28 14 40+ 48+ 33
213 15 17 26+ 7 23 43+ 14 28 47+ 6 4- 7 0 16 25 4 16 24 5
244 13 5- 7 8134 11 13 0 0-00 2 3-0- 4 7 0-
274 1 1 t 2 3 0 000 0 0 0 1 0 2 1 2 0
Sample
size
e. Doe

432 231 201 98 47 51 71 38 33 52 30 22 115 68 47 81 42 39

ANNUAL WINTER SPRING FAWNING SUMMER FALL

Elev. (m) A PD N TDN TDN TDN TDN T D N

152 41 73+ 61+ 85+ 57 40 74+ 70+ 53 91+ 94+ 94+ 95+ 75+ 62 94+ 70+ 62 79+
183 48 22- 31- 13- 35 48 20- 25 39 6- 4- 3- 5- 21- 32 6- 25- 29 21-
213 11 5 8 2- 8 12 6 583 2- 3 0- 4 6 0- 5 9 0-
Sample
size 419 224 195 87 41 46 68 36 32 55 31 24 112 65 47 80 42 38

C. Doe 12

Elev A

APPENDIX 4, continued

SUMMERTDN FALLTDN
135
152

3
24 50+

639
39 67+

3
20

2
5-

6
38

183 23 28 33 18 22 19 26
213 19 12 22 2- 30 40+ 18
244 17 3- 2- 2- 21 31 6

274 13 1- 2- 2- 3 2- 6

305 1 00 0 1 1 o

Sample 109 64 45 76 42 34



g. Doe 9

Elev.(m) A

135 59

ANNUALPD N

September observations only

APPENDIX 4, continued

WINTER
T D N

90+ 85 88+

SPRINGPD N FAWNINGPD N
SUMMER' FALLTDN TDN

86 83 88 96+ 98+ 95+
14 4- 2-17 .12 5-

f. Doe 3

Elev.( ) A
ANNUAL

T D N TDNWINTER SPRINGTDN TDNFAWNING SUMMERTDN TDNFALL

135 10 3- 2- 4 426 1 3 0- 43.4 2 0-4: 223
152 19 19 15 23 25 21 27 20 26 12 15 10 21 28 17 41+ 6- 0- 13
183 25 35 33 38 37 43 31 26 5- 50+ 35 40 29 38 40 35 42 38 47+
213 19 28 28 28 21 13 27 23 16 31 24 23 25 25 30 18 44+ 52+ 39
244 22 14 20 6- 10 17 6 26 42 6- 22 23 21 8- 13 2- 5- 7- 3-
274 5 12 t 3 4 2 480 0 0 0 00 0 0 0 0
aule 432 230 202 98 47 51 70 38 32 54 30 24 112 63 49 80 42 38

152 32 10- 15 12-

183 4 0 0 0 0 0 0 0 00
213 5 0 0 0 0 0 0 0 00
Sample
size

52 26 26 35 18 17 82 43 39



85a

Appendix 5. The availability (A) and annual and seasonal use of

slopes by does 8, 12, 1, 7, 3, and 9. Use in the total

(T), day (D), and night (N) periods is expressed as
percent of the period total. Selection (+) and avoidance

(-) is significant at a family confidence level of p < .10.



o-4 0
.

5-9 11 37 4 3- 1-30 250- oo o 240 7 59
10-14 9 324 1-03 o- o o- 000 7411 656
15-24 31 30 23 38 35 29 39 13- 19 5- 30 20 45 31 17 47 33 22 47
25-34 45 63+ 70+ 55 63+ 68 58 80+ 71 89+ 70 80 55 60 74 42 53 65 38
35+ 4 121 000 555 oo o 000 1 3o
b. Doe 12

ANNUAL WINTER SPRING FAWNING SUMMER FALL

% slope A T O N TON TON TON TD N TDN

% slope A
ANNUAL

T D N
WINTERTDN TDSPRINGN FAWNINGTON TONSUMMER TDNFALL

0-4 7 313 o- o o- 7312 0- 00 6113 o- o o
5-9 21 14 12 18 3- 2- 3- 4- 0- 10 36 33 41 24 24 23 7- 0- 15
10-14 17 13 7- 21 8 4 12 7 07 16 25 27 23 13 3, 28 19 10 28
15-24 33 26 30 21 27 23 29 30 34 22 25 33 14 26- 29 21 20 29 10-
2534 12 26 33+ 17 33+ 45+ 22 28+ 42+ 12 8 3n 14 23 32+ 11 31+ 36+ 26
35 + 10 18 17 20 30+ 26 33+ 24 21 28 6 3 9 8 10 4 23+ 26 20

0-4.- 3 8 8 9 1 2 0

5-9 19 19 8 33 10 5- 15
10-14 23 28 23 36 37+ 29 - 47+
15-24 26 19 27 9- 25 24 26
25-34 24. 18 25 9- 20 31 6-
35 + 5 7 9 4 8 9 6

6. Doe 1

APPENDIX 5
a. Doe 8

ANNUAL WINTER SPRING FAWNING SUMMER' FALL

% slope A T D N TDN TDN TD N TD N T D N



APPENDIX 5, continued

Doe 3

% slopeA
ANNUALTDN WINTERTDN SPRINGTDN FAWNINGTDN SUMMERTDN FALLTDN

0-4 4 21 2 444 1 30 000 o o 0 000
5-9 7 334 2 2 2 10 10 9 o- 0- o- 428 2 2 3
10-14 27 19 16 23 23 17 27 23 18 28 14- 17 13 19 16 23 18 14 21
15-24 46 63+ 68+ 58 66+ 74+ 59 56 61 50 694-60 79+ 58 63 51 70+ 79+ 61
25-34 14 10 10 10 5- 2- 8 10 8 13 13 20 4 14 14 14 8 2- 13
3 5 + 2 22 2 0 0 0 000 4 ) 4 4 5,4 2 2 2

d. Doe 7

'74 siopeA
ANNUALTDN WINTERPD N

SPRINGTDN FAWNINGTDN SUMMERTDN TDNFALL

0-4 to 32+ 33+ 32+ 15 10 19 33+ 33+ 32+ 69+ 744 62+ 36+ 37+ 34+ 18 14 21

5-9 19 18 9- 29 21 5- 35 27 14 41 14 13 17 19 6- 38 8 7 11

1')-14 34 12- 9- 14- 16 12- 20 19 25 12- 2- 3- o- 4- 2- 9- 19 12- 26
14-24 33 31 39 22 45 66+ 26 19 25 12- 11- 10- 13- 32 43 17 42 '48 37
25-34 3 352 2 5 0 130 o o 0 230 9 12 5
35+ 1 452 1 2 o 103 4 o 8 692 3 7 0

f. Doe 9

% slopeA
ANNUAL WINTER SPRINGTDN TDN TDN FAWNING SUMMERTDN TDN FALLTDN

0-4 lo 37+ 46+ 27 40+ 45+ 35 33+ 30+ 36+
5-9 54 34- 31 38 40 38 41 34- 42 26-
10-14 18 23 19 27 17 11- 24 23 14 33
15-24 16 6- 4- 8 3- 6 0- 7- 9 5-
25-34 2 0 0 0 0 0 0 2 4 o

35+ 0



Appendix 6. The availability (A) and annual use of aspects by does 8, 12, 1, 7, 3, and 9. Use in the
total (T), day (D), and night (N) periods is expressed as percent of the period tOtal.
Selection (+) and avoidance (-) is significant at a family level of p .10.

a. Doe 8
ANNUAL WINTER SPRING FAWNING SUMMER FALL

ASPECTA TDN TDN TDN TDN TDN TDN

Flat

b. Doe 12

NW-NE 17 20 17 23 10 613 20 15 42 38 40 36 33 39 26 14 10 19
SE-SW 39 39 42 37 50 47 53 38 50 16- 35 33 36 29 26 32 39 42 34
E 0

w 44 41 41 40 40 47 43 42 35 42 27 27 27 38 35 42 47 48 47

ASPECTA
ANNUALTDN WINTERTDN SPRINGTDN FAWNINGTDN SUMMERTDN TDNFALL

NW-NE 16 25 31+ 18 34+ 45+ 24 26 37+ 6 27 33 18 10 15 4 30 31 28
SE-SW 37 23- 18- 28 30 17- 41 14- 16- 12- 19- 20 18 26 21- 34 21- 17- 26
E 4 tt0 000 0 0 0 000 0 0 0 1 20
W 36 49+ 49 48 36 38 35 51 45 59+ 54 47 64 57+ 63+ 49 48 50 46

Flat 7 3 1 3 0- 0- 0- 7 3 12 0- 0 0 6 1 13 0- 0- 0

ANNUAL WINTER SPRING
ASPECTA TDN TDN TDN FAWNINGTDN TDNSUMMER TDNFALL

NW-NE 18 11 17 2- 25 40+ 6
SE-SW 59 55 41- 76 49 29- 74

E 9 10 12 7 3 0- 6
W 11 16 22 7 22 29 15

Flat 3 8 8 9 1 2 0

c. Doe 1



d. Doe 7

ASPECTA
ANNUALTDN WINTER

T D N

APPENDIX 6, continued

SPRING FAWNING
T D N T D N

SUMMERTDN TDNFALL

NW-NE 10

SE-SW 58
11 13 8
45- 39 52

7
62

12
56

2
68

13 19 6
43 33- 55

794
15- 13- 17-

11 15 4
40-31 53

16
60

14 18
62 58

14 10 12 8 12 17 9 ? 8 ,6 9 3 17 12 17 6 6 10 3-
w 8 1- 2 1- 4.52 ,3 6 0- 0- 0- 0- 1- 0 2 0- 0 0

Flat 10 32+ 33+ 32 15 10 19 33+ 33+ 32+ 69+ 74+ 62+ 36+ 37+ 34+ 18 14 21

e. Doe 3
ANNUAL WINTER SPRING FAWNING SUMMER FALL

ASPECT A TDN T D N T D N T D N TDN TDN
NW-NE 67 86+ 83+ 91+ 83+ 81 84 70 55 88 98+ 97+10g+ 94+ 96+ 92+ 93+ 88+ 97+
SE-SW 17 2- 3- 1- 2 2 2 7 11 3 0- 0- 0 0- 0- 0- 1- 2- 0-

9 665 10 11 10 889 0- 0- 0 3 2 4 6 10 3

3 5 8 1- 120 13 23+ 0 230 324 0 00
Flat 4 212 44.4 130 000 000 0 00
f. Doe 9

ASPECT A
ANNUAL WINTERTDN T D

SPRING FAWNING
N T D N T D

SUMMER
N TDN TDNFALL

NW-NE 24 21 19 23 31 22 41 35 33 38
SE-SW 24 25 23 27 0- 0- 0- 12 9 15

20 4- 0- 8 3- 0- 6 10 14 5-
22 13 12 15 26 33 18 10 14 5-

Flat 10 37+ 46 27 40+ 45+ 35 33+ 30*- 36+



Appendix 7. The availability (A) and annual and seasonal use of
residential characteristics by the radio collared does.
Use in the total (T), day (D), and night (N) periods is
expressed as percent of the period total. Selection (+)

and avoidance (-) is significant at a family confidence
level of p< .10. The distance from a residence was
measured in meters. The development types are medium
density-open grassland (M-9), medium density-wooded with
no brushy understory (M -W/nb), medium density-wooded
with a brushy understory (M-W/b), low density-open
grassland (L-0), low density-wooded (L-W), and random
density-wooded (R-W). Types af homes are those with dogs
loose never (NL), dogs loose some of the time (SL), and

dogs loose all day (AL).



DOE 12 APPENDIX 7
Distance to the nearest home

Number of Residents per home
SUMMER FALL

DIST. (m) A
SUMMERTDN TDNFALL

0-24 3 1 2 0 3 0 6
25-49 4 7 5 9 3 0 6
50-74 7 889 9 0 21

75-99 7 11 6 18 9 2 18
100-149 15 16 17 14 8 2- 15
150-199 7 18 13 25+ 4 2 6

200-299 14 7 10 5 9 12 6

300 43 32 40 20- 55 80+ 24
Type of Development

TYPE SUMMER FALL

DE-:. A TDN TDN
M-0 7 306 0 0
M-Winb 5 0 0 0 0 0
M-w/b 0 77+ 71 83 75 92+
L-0 56 77+ 71 83 75 92+
L-W 1 1 30 0 0
R-W 31 19 26 11 25 8-

TIME DOG
Type of House,
SUMMER

Dog
FALL

LOOSE A T D N T D N
ML 23 26 37 14 11 8
SL 22 16 16 17 12 12
AL 38 36 29 43 22 28
Dont Know 17 22 18 26 53+ 52+

# PEOPLE A T D N T D N
< 3 29 49+ 42 57+ 31 28
>3 54 29- 40 17 16- 20-
Dont know 17 22 18 26 53+ 52+



TYPE
DEV.

M-0
M-Winb
M-Wfb
L-0
L-W
R-W

A
27

1
0

33

39

TIME DOG
LOOSE A
NL 40
SL 25
AL 34
Dont Know 1

# PEOPLE A

3 79
3 20

Dont Know 1

ANNUAL
T D N
8- 3- 14110

60+ 69+ 49

31 27 38

ANNUAL
T D N

28 25 29
30 21 42
42 54+ 290 00

ANNUAL
T D N

93+ 95+ 90+
7- 4- lo000

Type of Development
WINTER SPRINGTDN TDN

2- 0- 5- 2- 0- 3-
o o o 000

65+ 73+ 59+ 70+ 84+ 58+

32 28 36
Type of
WINTER

T D N
30 28 32
21 5-36
49 68+ 3200

Number o
WINTER
D N

98+100+ 95
2- 0- 5000

27- 16- 38
House, Dog

SPRINGPD N
26 21 28
26 12 40
48 67+ 32000

f Residents per
SPRING

T D. N
984. 97 100+
2- 3 o-
o 6 o

FAWNING
D N

24 15 3300
32 38 25

44 46 42

FAWNING
D N

40 46 33
44 46 42
16 8-25000
House

FAWNING
D N

76 85 67
24 15 33000

SUMMER
D N

15 6-3200
75+ 88+ 52

10- 6- 16

SUMMER
D N768

45+ 38 60+
48 56 32000

SUMMER
D N

89 94 80
11 6 20000

FALLPD N
6- 3- 12
2 3 o

45 54+ 32

47 40 56

FALLPD N
37 33 44
24 19 32
39 49 24000

FALL
T D N

94 95 92658000

DIST.(m) A

DOE 1

ANNUAL
T D N

APPENDIX 7, continued

Distance to the nearest home
WINTER SPRING FAWNINGTDN TDN T D N

SUMMERPD N PDFALL N

0-24 2 1 0 2 1 0 2 10 0 3 00 0 102 103
25-49 12 6 3- lo lo 2-18 4 o- 9 63 9 3- 1- 4 5 0-10
50-74 9 6 4 8 2 2 2 9 5 12 43 4 4 o- 99 11 lo 13

75-99
100-149

9
4

7
16+

3
15+

12
16+

9
17+

2
13

16
22+

13
26+

3
26+

25
25+ 21+

46
17

o-
27

3
11

o-
15

7
4 12

555
12 15

150-199 11 18 24+ 12 23 28 20 16 18 12 43 4 18 24+ 11 25 40+ 8
200-299 20 21 28 12 23 36 12 23 34 9 10 lo 9 25 31+ 17 17 24 10
300+ 33 25 24 27' 13- 17 lo- 9-. 13- 3- 52 57 45 36 29 46 23 12- 36



TYPE
DEV.

M-0
M-W/nb
M-W/b
L-0
L-W
R-W

TIME DOG
LOOSE
NL
SL

AL
Dont Know

# PEOPLE A
4:3 22

59
Dont Know 1

A

0

27
17
55

A

46
14
39

1

ANNUAL
T D N
t to
6- 6- 6-

16 3-30+
78+ 91+ 64

ANNUAL
T D N

75+ 85+ 62+
15 3-31
8- 10- 5-
2 2 2

ANNUAL
T D N

19 26 12-
79 72 86+222

Type of Development
WINTER SPRING FAWNINGTDN TDN TDN000 000 000

11 16 7-
26 3-114+
63 81+ 49

Type of House, Dog
WINTER SPRINGTDN TDN

50 59 42 55 64 46
24 0-114+ 21 0-40
26 40 13- 13- 22 3-

0 o o 11+13 io
Number of Residents per Ho
WINTER SPRINGTDN TDN

23 38 11 15- 16 13
77.62 89 74 71 77

0 o o 11+13 10

FAWNINGPD N
95+ 96+ 92+
,5. 3 8
o- o- o-
o o o

use
FAWNING

T D N
9- to- 8

91+ 9o+ 9200 o

SUMMER FALLTDN TDN120 000
1- o- 2- 5- 4- 6-

15 0-34 11 2-19
83+ 98+ 64 84+ 93+ 75

SUMMERTB N
84+1oo+ 64
14 0-32
2- o- 4-

o o

SUMMER
D N

16 23 6-
84 77 94+00

FALLPD N
85+ 97+ 72+
13 2-25
1- 0- 3-
o o o

FALL
T D N

34 42 25
66 58 75000

DOE 7 APPENDIX 7, continued

Distance to the Nearest House
ANNUAL WINTER SPRING FAWNING SUMMER FALL

DIsT.(m) A T D N TDN TDN TDN TDN TDN
0-24
25-49

3
14

2 t 4
14 16 12

6 0
17 20

it
15 1

o o o
13 it 16

2 0 4
13 13 12

222
12 14 11

00
14 19

0
8

50-74 11 19 17 22+ 23 20 26 19 14 25 18 23 12 14 12 17 24 19 29

75-99
too-149

10
21

22+ 19 25+
23 24 23

22 20
16 17

24
15

25 22 28
25 31 19

31+ 32 29
23 22 25

16 12 21
34 35 32

20 14
15 12

26
18

150-199
200-299
300 +

6
17
18

9 8 to
5- 8 3-
5- 7- 3-

3 5
6 to
7- to

2
2-
4-

9 18 9
0- 0- 0-
8 14 3-

to 6 17
2- 3- 0-
o- o- 0-

9 6 13
9 12 4-
4- 6 o-

15 19
8 12
5- 5-

li
3-

15 16 12
26 10 42
59 74 45

2- 3- 0-
5- 3-- 8

93+ 94+ 92+



ANNUAL

ANNUALTDN

ANNUAL
# PEOPLEA TDN

E9g k? g2
Dont Know 14+ i4 1

WINTER SPRING

Type of House, Dog

WINTER SPRINGTDN TDN

Number of Residents per
WINTER SPRINGTDN TDN
18- g IL1.8

+ 7 3 9

' FAWNING

FAWNING
T D N

ouse
FAWNINGPD N
g
0 0

H

FALLTDN
8 2 13

35 36 34
29 36+ 21
12 10 16
14 14 13

1 0 3
0- 0- 0-
1 1 0-

SUMMER

SUMMER
T D N

SUMMER
T D N

22 24 20 22

g

FALL
T D N
1- 2- 0-
1- 2 0-

83+ 88+ 78+000
9 0-19573

FALLPD N
58 66 50
9- 10- 8

15 2-29
18 22 13

FALL
D N

g g

DIST..(m) A

DOE 3

ANNUAL
T D N

APPENDIX 7, continued

Distance to the Nearest House
WINTER SPRING FAWNING
T D N iT D N T

SUMMERTDN
'6724 5 9 5 15+ 10 0 12 9 0 19 17 10 25 '9 5 4
25-49 21 27 25 29 35 28 41+ 16 13 19 17 20 12 28 29 27
50-74 14 24 29+ 19 28+ 36+ 20 20 26 12 6 10 0- 29+ 29 31

75-99 10 12 13 12 6 6 6 10 11 9 19 17 21 13 16 10
100-149 17 15 13 17 10 4-16 24 18 31 20 20 21 13 13 14
150-199 9 9 10 7 6 6 6. 13 16 12 18 17 21 7 10 4
200-299 14 3- 5 0- 4 9 0- 7 13 0- 4 7 0- 0- 0- 0-
300+ 10 1- 1- 0- 1- 2 0- 1 3 0- 0- 0 0- 0- 0- 0-

Type of "Development

PD N TDN TDN PD N T D N
4- 3- 4- 648 2- 5 0 6 3- 8 3- 2- 4-434 592 13 8 19 0- 0- 0 0 - 0- 0 -

65+ 62+ 69+ 77+ 80+ 73+ 42 32 53 38 40 38 76+ 68+ 86+000 000 000 000 000
12 10 14 6 0 12 10 .5 16 28 30 25 11 16 4
16 21 10 554 32+ 49+ 12 28 27 29 10 15 6

47 45 48 53 59 50 42 32- 53- 33- 33 33 50 48 52
23 26 19 17 15 18 36 49 22 39 40 38 15 14 16
16 15 19 13 9 16 16 16 16' 28 27 29 14 17 10
144-14 14 17 17 16 6 3 9 000 21+ 21+ 22

TYPE
DEV. A
M-0 16

M.W/nb 10

M-W/b 43
L-0 5
L-W 13
R-W 13

TIME DOG
LOOSE A
ML 54
SL 27
AL 13
Dont Know 6
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APPENDIX 7, continued

Distance to the Nearest House
WINTER SPRING FAWNINGTDN TDN T D

SUMMER
N TDN FALLTDN

0-24 12 888 3 o 6 12 5 21
25-49 23 8 4 13 23 6 41 17 14 21
50-74 14 29 27 31 9 11 6 19 28 10
75-99 12 17 19 15 26 28 24 23 30 15
100-149 20 19 23 15 31 44 18 22 19 26
150-199 6 15 19 12 9 11 6 5 2 7
zoo-299 8 204 000 1 20
300+ 5 204 000 0 0 0

Type of Develpoment
TYPE WINTER SUMMER FALL

DEV, A T D N TDN TDN
M-0 43 59+ 65+ 52 31 28 35 46 33 62+
M-W/nb 6 000 000 1 20
M-W/b 17 2- 0- 4 0- 0- 0 2- 0- 5-
L-0 34 39 35 44 69+ 72+ 65 50 65+ 33-
L-W 0

R-W
Type of House, Dog

TIME DOG WINTER SUMMER FALL
LOOSE A T D N T D N T D N

NL 50 94+ 92+ 96+ 77+ 77+ 77+ 87+ 81+ 89+
SL 20 0- 0- 0- 3- 6 o- 1- 0- 3-
AL 17 2- 4 o- 3- o- 6 0- o- 0-

Dont Know 13 4 4 4 17 17 17 13 19 8
Number of Residents per House

WINTER SUMMER FALL

# PEOPLE A T D N T D N T D N
4.3 45 57 42 69 49 50 48 6o+ 56 64
23 42 39 54 23- 34 33 35 27 25 28
Dont Know 13 4 4 4 17 17 17 13 19 8
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Appendix .8. The relationship between type of housing development

and the amount of time a dog was loose at homes, in

the range of each doe. Cell numbers are expressed as

percent of the total for each development type.
-4( Indicates chi square significant at p< .05.
Development types are r medium density - open, grassy
(M-0), medium density - wooded with non-brushy understory
(M-W/nb), medium density-wooded with brushy understory
(M-W/b), low density-open,grassy (L-0), low density-

wooded (L-W), and random-wooded (R-W). }busing types

are: dog never loose (NL), dog loose some of each day (SL),

and dog always loose (AL).

11./ 4(DOE 12* DOE DOE 7

Type Type of .evelopment* Development

sample size too small for Chi square test

Type Development Development Development

house M-0 L-0 R-W M-0 L-0 R-W M-W L-0 L-W

NL 50 14 75 44 33 75 100 0 71

SL 25 27 0 31 33 0 0330
AL 25 59 25 25 33 25 0 67 29

Sample
size

12 22 If 163 4 937

house M-0 M-W/nb M-W/b L-W R-W M-0 M-W L-0

XL 75 65 75 00 72 40 67

SL 17 15 25 33 100 14 20 17

AL 820 0 670 14 40 16

Sample
size

12 20 If 3 2 12 5 6


