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1. INTRODUCTION 

Three of the tenets upon which the Crulada-Alberta 

agreement for the Alberta Oil Srulds Environmental Research 

Program (AOSERP) is founded are: 

1. Cru1ada ru1d Alberta recognize the necessity of 

improving the scientific understanding of tile 

effects of the oil sands development on the humru1 

ru1d natural envirorunent of the Athabasca Oil Sru1ds 

area. 

2. The results of an intensive study of the area 

will be useful in predicting the effects of any 

proposed development as a basis for considering 

future proposals. 

3. The results of the study program will be utilized 

by Alberta in the approval process for future 

developments and in the environmental design of 

any proj ect which might be implemented. 

It is clear, therefore, that AOSERP.was established 

with at least two major goals in mind: 

1. To conduct research which will be useful in 

predicting the envirorunental effects of oil sands 

development, and 

2. To conduct research which will provide an under

standing of the envirorunental effects of development 

such that this knowledge may be used in the 

envirorunental design of future developments. 

Development of the Athabasca Oil Sands will affect 

the black bear population to varying degrees through alteration 

of habitat, disturbance factors, and increased exploitation. 

Black bear research in the AOSERP. study area (Figure 1) has not 

been extensive. One field study doOll1lented radio locations of 

four cubless females in the Fort Hills area (Fuller ru1d Keith 

in prep.). Young (1978) categorized habitat in all townships within 

the AOSERP study area from forest cover series maps (1:126,720 

scale) and calculated black bear densities. This was a com

parative study based on known densities in similar habitats near 
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Figure 1. Location of the AOSERP study area. 
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Cold Lake, Alberta. In addition, black bear research near 

Cold Lake (approximately 144 km south of the AOSERP study area) 

was initiated by Alberta Recreation, Parks and l~ild1ife in 1968 

and continued by the University of l~isconsin with financial 

support from AOSERP. Kemp (1972, 1976) and Ruff (1973) produced 

reports based on this work; however, a good deal of information 

is, as yet, unavailable. The general objective of this study 

is to complete an analysis of the applied research necessary to 

evaluate the responses of black bears to oil sands development. 

The objective of this report is to provide a review of 

the available baseline data which are relevant to the documentation 

and evaluation of the impacts on black bear which would result 

from oil sands development in the Athabasca Oil Sands area. 
This review forms the basis pf evaluation of the state of base

line knowledge of,black bears in the AOSERP study area and a 

statement of the research which should be completed in order to 

provide the data; this analysis has been submitted as a separate 

volume. 

1.1 APPROAQI 10 IMPACT ANALYSIS 

In order to determine what baseline data are relevant 
to the documentation and evaluation of impacts on black bears 

it is necessary to adopt an approach which provides a logical 

framework for the analysis of impacts. 

The ultimate goal of any environmental impact assessment. 

is to provide the information necessary to determine whether the 

structural and functional integrity of ecosystems in the vicinity 

of the proposed development is threatened. An environmental 

impact assessment involves two main stages: (1) the documentation 

of the impacts which will occur, and (2) the evaluation of the 

significance of those impacts. 

1.1.1 Documentation of Impacts 

An environmental impact may be defined as a change in 

a component of the natural environment (i.e., a black bear 
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population) which was induced by an unnatural environmental 

component (i.e, oil sands development). The documentation of 

environmental impacts, therefore, involves a description of a 

development project's components, a description of those 

environmental components which will be involved in interactions 

with the project's components, and an estimation of the magnitude 

of those changes in the environmental components which will 

result from interactions with the project. 

Interactions between black bears and development 

projects may be either indirect or direct (Figure 2). Indirect 

interactions occur through the alteration of habitats available 

to the population. Habitat alterations may take the form of 

alteration of the vegetation of an area, ranging from the complete 

destruction of habitat (e.g., strip-mined land) to the alteration 

of the vegetational characteristics of the habitat (e.g., brush 

clearing); habitat alterations may also take the form of a change 
in the physical characteristics of the habitat (e.g., construction 

of a road) or the establishment of artificial food sources 

(e.g., garbage dumps). The net result of such habitat alter

ations will be to alter the carrying capacity of the habitat. 

High quality habitat will generally provide either more or 

higher quality food and cover than will low quality habitat; 

therefore, higher quality habitat will typically support ("carry") 

greater densities of animals than will low quality habitat. 

Hence, alteration of habitat by a development project will 

ultimately affect the size of the black bear population. 

The magnitude of the effect which a given habitat 

alteration will produce on the black bear population depends 

upon the relative amount and quality of the habitat altered 

and whether the alteration is detrimental or beneficial. Therefore, 

the magnitude of the change in the black bear population which 

will result from the alteration of habitat by an industrial 

project may be estimated from a lmowledge of the seasonal black 
bear habitat selection patterns. 
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Direct interactions between black bear populations and 

development projects may occur in two ways: (1) sensory dis

turbances and (2) direct mortality. Continuous, intolerable 

sensory disturbances (e.g., continuous loud noise) may produce a 

reduction of the carrying capacity of the area due to the passive 

avoidance of suitable habitat by bears. Active avoidance of 

discontinuous, intolerable sensory disturbances (e.g., aircraft 

overflights) will result in increased energy expenditure. The 

effects of an increased expenditure of energy may be mainfested in 

increased mortality of individuals through starvation, predation, 

disease, etc., or in decreased production of young through 

decreased pregnancy rates, increased abortions or absorbtion of 

embryos, and decreased likelihood of survival of young. Active 

avoidance of sensory disturbances may also result in injuries 

causing deaths. Direct mortality of bears may also result from 

causes such as collisions with vehicles, poisoning, accidents 

and hunting. Therefore, sensory disturbances to and direct 

mortality of bears which are induced by a development project 

will ultimately affect the size of the black bear population. 

The change in population size which will result from 

habitat avoidance will depend on the amount of habitat avoided, 

the season and duration of avoidance, and the number of animals 

normally dependent upon the habitat which is avoided. TIle 

numbers of animals which undergo stress reactions to sensory 

disturbances or are killed or injured by collisions with vehicles 

will depend upon the density of animals expected to be in tile 

vicinity of disturbances and the types and magnitude of dis

turbances which are produced by tile specific development proj ect. 

It is, therefore, evident that two major types of baseline 

data are required prior to the documentation of the impacts \vhich 

any development project will produce on black bear populations: 

(1) a knowledge of the seasonal population dispersion (habitat 

use, population movements) in relation to the proposed project 

and (2) a knowledge of the susceptibility of black bear to 

disturbances produced by tile proposed project. 
This report is not concerned with documentation of the 

impacts which will be produced by any specific proj ect proposal 
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but, rather, vvi th the revievv of the data vvhich lv-ould be required 

to docllillent the impacts of any development vvhich may be proposed 

in the future. Therefore, this report vvill simply revievv the 

current state of knovvledge of the seasonal population dispersion 

(habitat use and movements) and susceptibility to disturbances 

of the black bear population in the AOSERP study area. 

1.1. 2 Evaluation of Impacts 

Once the impacts produced by a development project have 

been docllillented their significance must be evaluated. The most 

meaningful and practical vvay to evaluate environmental impacts on 

black bears is to consider the magnitude and duration of changes 

in population numbers. 

Not all changes in population size are reasons for 

concern. Natural fluctuations in population size occur vvithin 

each year as a result of mortality of some animals and production 

of young, and betvveen years as a result of the imbalance betvveen 

mortality and recruitment. As populations and ecosystems are 

adapted to these natural changes in population size, their 

structural and fLUlctional integrity is not threatened by changes 

of the magnitude and duration that they experience under natural 

conditions. TIlerefore, changes in population size, induced by 

man's activity, vvhich do not increase the amplitude of fluctuations 

beyond their natural limits can be considered of minor sig

nificance to populations mld ecosystems; major impacts are those 

vvhich do increase fluctuations beyond their natural limits. 

To determine vvhether an impact is likely to be major or 

minor, the expected magnitude and duration of population change 

must be compared vvi th the dynamics of the population. A minor 

impact on a species characterized by a high reproductive potential 

mld large fluctuations in population levels could involve a much 

greater proportion of the population than a minor impact on a 

species characterized by a lovv reproductive potential mld small 

fluctuations in population levels. 
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It is evident, therefore, that a knowledge of natural 

fluctuations in population levels, which can include a knowledge 

of aspects of population dynamics, such as the annual recruitment 

and mortality rates and the reproductive potential, is essential 

in the evaluation of impacts produced by any project. Therefore, 

this report will review the current state of knowledge of pop

illation dynamics of black bears; these data are required to 

allow an evaluation of impacts produced by any oil sands development 

which may occur on the AOSERP study area. 
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2. POPULATION DISPERSION 

2.1 DISTRIBUTION m RELATION TO HABITAT 

Habitat utilization is influenced by the seasonal 

variability of food and cover; by movement patterns in spring, 

summer, and fall; and by denning requirements in late fall and 

winter. 

2.1.1 Influence of Food Habits on Habitat Selection 

Numerous food habits studies have shown that changes 

occur in the annual and seasonal use of various plant and animal 

foods (Table 1). This variability in the use of food i terns does 

not necessarily reflect a change in habitat use. It can be 

indicative of a change in the use of forage species within a 

single habitat or the use of different habitats with changes in 

the availability of preferred foods. Many food habits studies 

are not able to specify what causes these changes. Documentation 

of these studies is desirable because of the possibility that a 

change in food species utilization was concurrent with a change 

in habitat. 

From Table 1, the trend appears to be the use of 

herbaceous material (mainly grasses and sedges) in tile early 

spring, the addition of the fruit and mast of shrub species as 

they become available in summer, increased fruit-mast consumption 

in the autumn, and opportunistic use of animal material (usually 

insects) during summer. 

Some authors have correlated changes in food habits 

with changes in food abundance. Annual variability in food supply 

was shown to affect habitat use by black bears near Cold Lake, 

Alberta (Ruff 1978). Although use by adult males remained essentially 

the same in two study years, adult f emales shO\ved a significant 

shift in habitat between years, apparently in response to 

variation in the distribution and abWldance of blueberries. 

Cottam e t a1. (1939) fowld that f ruit \Vas used more \vhen mast 

crops fai l ed. Lindzey e t a l. (1 976) noted an i nflux of bears 

i nto ar eas of high aconl , berry, and appl e production, especially 
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2- :1: hr 15 ,'-;O\'l'JaOcr 

1>l:lCK Gnd gri:21 \' I",ar 
sca t s here lIut !i1..-PoJratl.' J 



Table 1. Concluded. 

lbt;l :-;i.)lIrc~, Location 
Ifl;d, i [:It) 

'klll'o,' ll~l~U), 
,\LL .. ;j,a 
(:.; I J l-ll\.:l'/Il('flilock) 

~~.lric (1957), 
~\'YO::li!lg 

PictJ c1c" wId 
1lurton (19 75), 
("lifomia 
(pinc/fi r) 

Po..:lk,'l' and 
li:trw('ll (1915), 
\\0 :L"'; h ill ~ ton 
(he'mIo::!. / £i rl 

Si,,-'nccr (l%b) , 
,\Iaillc 

I isell I, iJul), 
'Ion! :1Il3 

lspnJee/ fir) 

- :->cat :lnalv:-iis 
(n=3:0) . 

- ocular l"!"timates 
.~ vol une in 
catc~orie:; 

- freq~lenc\' of 
occurrence 

observation 
- scat 3Jlal,'sis 

(n=64) . 

- scat ana1},sis 
(n= 106) 
frc'lUC1H.:y of 
occurrence 

- ~ volullc 

- stomach (n=555) 
3J1d scat (n=227) 
analyses 
':. frequency 

- .~ composition 

- scat (n=:; 77) and 
s tOlll3ch (n= IDS) 
:mal)'ses 

VOlUlhC 
- t OCCUrl\)l1CC 

scat (n=31S) ~md 
stomach (n=4) 
an.3.l)'$cs 

- ocular estimates 
~ \·olume in 
categories 

- frequcllc\, of 
OC~UITCIICC 

/ 

hl'rll, (ura..~s, horse
tai 1, sedge, ferns, 
raspberry), salllOll 

stlp"ood, herbs 
(skunk cabbage, 
others) 

herbs ("rass 
sedge, {orbs), 
insects t garhngc. 
carrion 

herbs (~r~ss, 
umbells, h01:se
tail, clover, 
damle lion), ants 
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H\JOI~ RXlII i'lL'S 

StlJlII:lt'r 

herbs (horset:1i I, 
sedge, fenls, r:lsp
bc~ry), k01p, SU]HKlO, 

[Tlli t (b]ucberT)', 
raspuerry) 

AutUl11I1 

53/64 scats contained 
only crickets anJ grass
hoppers 

froi t (m .. Ulz;Jni ta, 
dog-.. :ood), herhs 
(grass, forbs) 

froi t (salal, 
huckleberry) funous 
herbs (skunk' cab";ge: 
others) 

frui t (uluebeTl)', 
raspberry, black
berry, "HJ cherry), 
mast (ha~cl nut) 

herbs (cO\' parsni p, 
horsetail), fruit 
blueberry, honey
suckle, saskatoon), 
ants 

frui t (manz,uli tal , 
nast (acom). sa!J:1OI1 
(minor component) 

fnlit (sala], huckle
herry) , funuus, herbs 
(skunk cclhbagc, 
cascara) 

mast (beedmut, 
acorn), froi t 
(apples) 

[lUi t (blueberry. 
d06",00J, saskatoon, 
mountain ash), pine 
nuts, herbs 
(angelica, "ood
rush) 

Helll;Jrhs 

• Juring a SUlm;lCr of 
unusual atn.n1J:mce of 
crickets Jnd grass
hoppers 

- Jll~mv fall s<uupl~s \\"ere 
fro;" a salmon spa,,
ning area 

- ] 0 most illlJlOrt~Ult fooJ 
itenLs (unr3JLked) -
ralse Jalltic]ion, sallnon

berry, grass, s:tlal J 

tlevils club, skunk 
cabbage, cascara, 
huckleberry, fUl1 gUS, 
sar~ ... ood 

- variable usc nmong 
years and hahi tat 

there \,'as some 
correlation bCD,een 
aV:1ilabili t)' ,uld 
intake of huckl('bcrry 
but none beD,em pine 
nut avai l3blll!)' 3J1U 
intake 
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in years of natural food shortages. Tish (1961) and Ruff (1978) 
fOlmd that huckleberries and blueberries had high use in years 

when they were abundant, and none or little use when the crop 

failed or was reduced. Murie (1937) reported that in a year of 

unusual cricket and grasshopper abt.mdance, bears were observed 

in open rather than forested areas. 

Several authors have documented changes in habitat use 

with season. The phenological development of seven key food 

plants governed the movements and habitat preferences of black 

bears in Idaho (Amstrup and Beecham 1976). The period when 
vegetative growth of forbs (prairie parsley, onion, and water

leaf) was greatest (June) and when fruit of shrubs was ripe 

(cherry--August/September/October, huckleberry and mountain 

ash--August/September) corresponded to the times bears were 

most frequently associated with specific species. In California, 

average movements of 14.5 km from summer to winter ranges 

appeared to correspond with the exhaustion of manzanita berries 

in the surrnner range and plentiful salmon, acorns, and berries 
in the winter range (Piekielek and Burton 1975). 

2.1.2 Distribution in Relation to Vegetation Cover Types 

Jonkel and Cowan (1971) found that, in Montana, bears 

maintained permanent home ranges in heavily forested, low 

elevation regions and made seasonal use of thinly forested and 
high elevation regions when they were snow-free. Hatler (1967) 

related elevational changes in bear distribution to season. 
During May to mid-June, lowlands such as river bottoms and lake 

shores were most often used; during mid-June to early August, 

movements were made to alpine areas; and during late fall, there 
was a return to low elevation, forested areas. Jonkel and 

Cowan (1971) found that the importance of different understory 

associations of the spruce-fir forest varied with season: 

Paahistima was used during all seasons, Henziesia and XerophyUwn 

in the fall, dry meadows during spring, and snows lide areas 

and stream bottoms in early to mid-summer. Beeman (1975) felt 

that in Tennessee, the close association of various habitat 
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types allowed black bears to confine thei:" movements to relatively 

small areas and that closed oak forest wa:..=; preferred in all 

seasons. Avoidance of non-forested areas was noted by Erickson 

(1965), Herrero (1972), and Ruff (1978). 

In studies near Cold Lake, Albe::-ta Ruff (1978) fomd 

that different sex and age class bears se~ected different habitat 

types. In all seasons, adult bears selec~ed for aspen and against 

muskeg. Generally, adult males selected =or aspen and against 

pine, mixed-forest, and muskeg and adult :::emales selected for mixed

forest and against muskeg. Subadul ts wer:?- less selective than 

adults but most similar to adult females. This selection Has 

related to food availability; aspen cover contained the greatest 

number of preferred forage species (Ruff ~ 978). Young (1978) 

calculated expected black bear densities ~n each of four cover 

types in the Cold Lake area: 1.67 km2 pe~ bear in deciduous 

cover, 2.44 km2 per bear in deciduous/con~ferous cover, 

4.55 km2 per bear in coniferous cover, and 5. 56 km2 per bear in 

muskeg. 

Little work has been conducted em the AOSERP study area 

itself. Fuller and Keith (in prep.) found that most locations of 

four radio-collared females were made in e ither mature aspen 

stands or mixed aspen/jackpine. Based on a comparison with habitat 

use near Cold Lake, Young (1978) felt tha:: the most productive 

bear habitat in the AOSERP study area WOLL d be found along the 

eastern and southern . edges of the Birch ~lc,untains and near Gregoire 

Lake (both areas of abundant deciduous co-,,;' er). The poorest 

potential was thought to be in the 111ick\\- c~od Hills (due to large 

areas of open muskeg) and in the northeas -:: comer of the study 

area (due to muskegs, rock barrens, and r.,c:.rshes) . 

2 • 2 JvDVEv1ENTS 

Information on movements of bla..:.;k bears has been 

presented in the literature in a variety c f Hays. Linear 

movements have been cited as average maxi:JLlm or daily movements. 

The time interval between locations 'vas n : t al,vays specified and 

often only two locations per bear 'vere a \-:.:. i lable. Data came 
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from hunter returns and telemetry or recapture studies for both 

nuisance and wild bears. Areal measurements hiave been referred 

to as home ranges, occupied areas, or activity areas and size 

was calculated by various means. nvo groupings were possible: 

(1) studies citing the area of the central POITtion of all 

locations as home range and (2) studies citing an occupied or 

activity area as including all locations. Wi tnin this second 

category are studies which incorporated all pojnts in a circular 

measurement of range. Comparisons of various s tudies are 

limited by these constraints. 

2.2.1 Linear Movements 

Calculations of average and maximun d istances that 

bears moved required relatively few locations 3ild these were 

often made at irregular intervals. 

ranged from 1.17 to 25 km (Table 2). 

MaximLun and average movements 

MaximUIIl :movemen ts of males 

were 6.28 to 25 km; average movements of males were 7.05 to 

21.6 km and of females, 3.29 to 21.28 km. TIle longest movements 

.reported were for nuisance bears; average move:::nents of 21.28 to 

21.60 km and maximum movements of 25 km were r e ported for bears 

in Michigan (Harger 1970) and Alberta (Gunson and Pipella 1977), 

respectively. Wild bears had much smaller move ments; 1.7 to 

7.05 km was the average distance moved in Pennsylvania (Alt et a1. 
- - -~---------.--------- -- - - ----------------------------

1976) and 2.57 to 6.28 km was the maximum reco::-ded in Montana 

(Jonkel and Cowan 1971). 

Calculations of dally movements requ:.:red a series of 

locations made at regular intervals. Daily mm",iements ranged 

from 0.8 to 1.7 km (Table 2). Nean daily mover:nents of males 

were similar (1. 5 and 1. 7 km) in Idaho (Amst~:) and Beedl3lil 

1976) and Alberta (Ruff 1978) , respectively. -:'he AOSERP study 

(Fuller and Keith in prep.) did not document l~near movements of 

black bears. 

2.2.2 Home Range Size 

The home range sizes most frequent1;- reported were 

between 2.35 and 196 km2 (Table 2). The small ~== s t home ranges 

(2.35 to 13.44 km2) \-Jere in Pennsylvania and h";shington 



Table 2. Summary of black bear 110me range and movement data from selected 
North American studies. 

IJ:Jt a Sou rce 
(l.oc3tion) 

Fullcr ami Kci th (in prep.) 
(AClSERP stud), area) 

GUlson and P ipc lla (1977) 
(Peace Jti vcr, Alberta) 

:~ a;;y :md RLL"sell (1978) 
(Slv;m IIi 11s, Al berta) 

Ruff (l~)78) 

(Colu L:;kc, Alberta) 

Alt et a1. (19 76) 
(PeJU1s), Ivania) 

Amstrup and Beech~ (1976) 
(Idaho) 

E ri ckson and Petrides (1964) 
(~tidligan) 

Eveland (1973) 
(PeJUlsylv<lnia) 

ilarger (1970) 
(~lidligan) . 

Jankel and Cowan (1971) 
(~bJ\tana) 

Lind:ey (1976) 
Lin d:e\, and ~cslOl; (l977b) 
(\iash~gton) 

Pie kiel ek and Burton (1975) 
lCali tomia) 

Poelke r ;.u1l1Ilarn,dl (1973) 
'.'''as h i.ng ton) 

auu! t females .. ithout cubs: 
9.1 (n=4) 

males: IS3b (n=3) 

males:lSla ~n=9) 
females: 123 (n=4) 

postrernoval-males: 119b (B=23) 
-females:19.6 

(n=17)b 
recovery-males: 175 (G=23) 

- fem."Iles: 32.4 
(n=28) 

adu!t, subadult males: 
196 (n=5) 
adult females I;i th cubs: 
4Sa (n=7) 
soli tary felllales~20a (n= 7) 
adul t females: 38 (n=8) 
yearling females: 4t (n=l) 
yearling males: 767 (n=l) 

auult males: 112.1 a (n=2) 
adult females:48.9a (n=27) 

b 
sumner:lS.~ 
annual: 38.9 

soli tary cubs: 4. SOb b 
1.5 year old females:S.J6 
1.5 year old males:~4gu 
subadult males: 13. 44 b 
adul t females "ith cubs: 4. 9B 
solitary adult fe~ales:8.00 
adult males:ll.36 

adul t fcmales: S. l~b 
adult nules:30.96 

males:S.OSa ~n=8) 
females :2 .35 (n=8) 

a summer:12.9-2S.9 

"~les:5l . Sb In=S) 
femal es: 5- 2 8 (n=4) 

males:2Su 

males: 1. T 

f 
adult males:7.0S f 
soli wry females: 3.29 
femates lVi th cubs: 1.17-
2.76 

all bears: 1. 3e e 
adult males :1.S e 
adult fernales6l.15 
yearlings:0.8 

adult males:21.60f fJl=16) 
auul t felnales: 21. 28 (n= 8) 

adult females: 2 -iFd (n= 31) 
adult males:6.28 (n=16) 

~ !OI;'" range (the central portion of the r3J1 l:e) 
}.lccupied or ac tivity area (contains all locations within the range) 
I n ; sallq)je si:c 
~ . \\'t:r;jg L' of m:l.\.i l:llun roovcmcnts 1113dc by hears uur ing one season. 
f,\\"(,l':lgL' J::! l y movement s • 

. -\ \· ... ~ rJ. .:: C' 0 1 311 1I¥:}\·ell~nts o f bears during one season . 

Remarks 

ran ge 7.1-12.8 NIlZ 

non-translocated nuisance bears al:ed 
2, 4, and 5 

males : range 13-443 Nn? 
females: range 71-246 km 2 

- home range is 40% smal Jer than 
occupied area for males but the 
s :ulle size for females 

- melles of different ages overlapped 
extensively 

- fCII"le ranges uecreaseu sligiJtl), "ith 
increased density and females 
appeareu territorial tOl,aru one 
another 

- rate of movelllent ueclincd Nay 
th rough Novcnber 
the movement rates for females "ere 
similar to those of males but 
proportionally less 

- adult males:range 100-400 kln2 

- auult females:range 25-80 km2 

- movements of females with cubs 
ulcrcased July to September 

- seasonal home r:mges "ere ulfluenceJ 
by foou availabi li ty 

- range, both sexes 16,0-130.3 km" 
ulli fo nn home ronges and activit), 
centres suggest the maintenance of 
home ranges fran year to year 

ranges of adult males "ere 1/3 
larger, adUlt females 1/3 smaller 
than average 

- MS observations of 16 non-translocateu 
bea rs 

- non-translocated nuisance bears 

- hah i ta't and horne ranges "ere strongly 
linear 

- true hOlllC range sizes I,'e re """ked 
by ·great elevational extremes "ithul 
the ranges of individuals 

- home range assumed to be ci rcular 
and calculated from maximum movements 

- seasonal use of home range by males 
\'a r ied more than females 

- home range size "as considered snull 
dul' to ri clmess 0 [ habi tat 

- tcnqloral separation of bears with 
overlapping home ranges occurred 

- home range si zes di u not appear to 
he ui fferentiatcd by sex or age 
eLL"s , although females lVith cubs 
apJleared to have smaller )'carl)' 
r ;U1 gcs than other se x aJ1U agc classes 

- no overlap of auul t males "as noteJ 
hut auult females overlappeu "i th 
mal es and occasion al ly other fcn"ll es 
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(Eve 1 and 1973; Lindzey 1976; Lindzey and Me slow 197 7b) ; however, 

Poelker and Hartwell (1973) and Alt et al. (1976) cited values 

equal to or greater than the median home range size for these 

same states (20 to 196 km2). 

There was equal variability in black bear home ranges 

reported from Alberta (9.1 to 175 km2). The smallest was reported 

for the AOSERP study area by Fuller and Keith (in prep.) for 

four cubless females. Gunson and Pipella (1977) ruld Nagy ruld 

Russell (1978) documented much larger home ranges for males near 

Peace River and Swan Hills; home range sizes of females were also 

large in S,,,an Hills. Ruff (1978) did not present premanipulation 

data for Cold Lake but found large post removal ruld recovery 

home ranges for males (119 and 175 km2) and smaller ranges for 

females (19.6 ruld 32.4 km2). 

2.2.3 Overlap of Home Ranges 

Temporal separation of individuals (both sexes, all ages) 

with overlapping home ranges was reported by Lindzey (1976) and 

Lindzey and Meslow (1977b) for an island population of bears in 

Washington. Poelker and Harbvell (1973) obtained different results 

for a mainland Washington population; home ranges of males did 

not overlap but those of females overlapped with members of both 

sexes. 

Further variability was added with the results of 

Ruff (1978) in Alberta who found that the ranges of males of 

different ages overlapped but not those of females. He concluded 

that the regulatory effect of adult males on the population did 

not involve overt defense of the home range and exclusion of 

subadults. 

2.2.4 Homing Ability 

The ability of translocated black bears to retUTIl home 

has been documented in several studies. Retums of over 80 km 

to the original capture site were reported in British ColwTJbia 

(Rutherg1en and Herbison 1977). Sauer et al. (1969) found tJlat 

the number of bears Ivhich retuTIled home was r elated to the distrulce 
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displaced; the homing success of bears moved more than 63.9 krn 
decreased sharply. This conflicted with the findings of Harger 

(1970) lv-ho stated that there was no decrease in homing with 

increased displacement. Homing success was related to age class; 

36 of 44 adults showed the ability to home but cubs and yearlings 

showed much less ability. Harger (1970) also found that bears 

that homed had a greater chance of survival than those that did 

not. 

In the Peace River area, four bears homed from distances 

of 22.9 to 36.8 km, while three bears displaced 48.3 to 101 krn 
did not home (Gunson and Pipella 1977). 111is supports the findings 

of Sauer et al. (1969); however, a comparison to Harger's (1970) 

findings is not possible as the ages of the displaced bears was 

not stated. 

2.3 DENNING 

The negative energy budget of black bears is a critical 

aspect of the winter denning period. Knowledge of the type of 

habitat used and the length of the inactive period is essential 

to determine potential impacts. 

2.3.1 Denning Habitat 

Table 3 gives a summary of black bear denning habits. 

Lindzey (1976) fOlmd that the state of regeneration after logging 

operations affected selection of denning habitat. Adults and 

yearlings made differential use of areas logged 13 to 20 ffi1d 

7 to 9 years previous to the study; adults preferred the former 

and yearlings the latter. 

Ruff (1978) fOlmd that the proportion of vegetation 

cover available to bears differed significantly from the pro

portion of dens found in each t}1Je. Bears selected for mature 

stands of spruce and aspen and against muskeg. 111is \Vas similar 

to habitat selection at other times of the year. 

Fuller and Keith (in prep.) radio-tracked four cubless 

females in the AOSERP study area and fOlD1d that they delmed in 

ei ther aspen or j ackp ine stands. TIlis h'as similar to the habitat 

used by these bears prior t o dClIDing . 
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Table 3. Surmnary of black bear delming habits from selecteu North American 
studies. 

Pat a Sotlrce 
(Location) 

Fuller and Koi th (in prep.) 
(AOSERP study area) 

Ruff (1978) 
(Cold Lake, Alberta) 

Alt et a1. (1976) 
(Pennsylvania) 

l\mstl1lp and Beedlam (1976) 
(Idaho) 

Hee",,"l (1975) 
(TcIlIlcssee) 

Erick.~on (1964b) 
(~lichigall) 

JonkeJ and COl,'an (1971) 
(Montana) 

LinJ:cy (l976), 
Lilld:c\' ;wI Hes low (lD76) 
(l1'3shiil gton) 

Jenning Chl"ol1o logy 

-. cntr'Ulce: last 2 weeks of 
October 

- entrance: 1975, a 4-week 
period beginning 7 
October; 1976, a S-l<eek 
period beginninn 1 
Octoher 

- emergence: 28 /.lardl-
14 April 

- adult females first to 
appear, then 5 ubadults , 
finally adult males 

- entrance:. 27 October-7 
December, solitary adult 
females 

- males and females \,i th off
spring generally entered 
after this date 

- entrance: 9 October-7 
November 

- emergence: 11- 30 Apri 1 

denning from early 
December through I·lardl 

- females \1i th cuhs delmed 
2 l1eeks earlier than 
adult males 

- entrance: late October· 
early November 

- emergence: mid-April
mid-I,lay 

- entrance: 21 October-
29 NovemiJer 
adult females entered 
first, then yearlings, 
and, finally, adult 
males 
rem.,incd in uens !UI 

average of 126 days 

llclUlinn l1ahi tat 

ci the I' ::spen or j aclq>ine 
stands 

- se 1ected den sites on the 
periphery of sUlTIner range 
(n=50) 

- proportions of cover t)11CS 
useu differed from those 
available: selection for 
mature stands of spruce/ 
aspen and avoided muskeg 

- 34 of 38 firs t dens \;ere 
dug under the rootmass 
of trunk of a fallen or 
leaning tree, into hill 
sides or into level 
ground 

- cavi ties high in over
mature trees "cre preferred 

- holes heneath logs or fallen 
trees, or in hills were 
preferred sites 

- ba~c of hollow tree, unuer 
fallen logs, in rock caves, 
under a cabin and under
grOlDld dellS dug or enlargeu 
were used 

natural cavi tics under 
st LDllJlS or snags "erc pre
ferred 

- auul ts delUled in areas cut 
more th,"l 13-20 years 
previous to the study 
(mel yearlings in areas 
cut more than 7-9 years 
previous 

Remarks 

- telemetry data on 4 cubless fem.11es 
only 

- delming dlfonology rna" ha\'e been 
affected by food a\'ailabili ty 

- mean hibcmal Wei!~lt loss "as 
20~ of prchibcmal weight 

- 37% of bears killed 15-30 
Novenuler wcre in dens 

- females lined a higher proportion 
of dens l,oi th leaves, grass and 
ferns than did males 

- early snohmelt is related to 
early emergence 

- 1/3 of bears lined dens, 1/3 
\,'ere females 

- adult [('males remainetl ncar tlll' 
den site for ahout 3 \,'eeks after 
crrcrgcnce 



In general, preferred :.: i tes were holes beneath logs 

or tree tnmks, dens dug into hil.ls ides, or cavities high in 

over-mature trees (Erickson 1964t; Jonkel ruld CoWrul 1971; Beemrul 

1975; Lindzey 1976; Lindzey ruld Mieslow 1976; Ruff 1978). 

2.3.2 Denning Chronology 

Generally, denning e:x'tel1ded from October through April 

(Table 3). The shortest inactive periods were in Tennessee-

December through March (Beemrul lS75)--ruld Washington--126 days 

(Lindzey 1976). Latest emergence was in mountainous regions 

in Idaho and Montana (30 April to mid-May) (Jonkel and Cowan 1971). 

Bears in Alberta submer:ged in October (Fuller and Keith 

in prep.; Ruff 1978) and emerged 18 Narch through 14 April 

(Ruff 1978). These data indicate that the denning period increases 

in length from the south to the n,')rthern and mountainous areas. 

Adult females den prior to other black bears (Erickson 

1964b; Alt et al. 1976; Lindzey 1976; Ruff 1973). 
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3. POTENTIAL IMPACTS OF LARGE DEVELOPMENT PROJECTS 

3.1 ALTERATION OF HABITAT 

Land-clearing operations resulting from logging, fire, 

road construction, or drilling as well as the establishment of 

garbage dumps for the use of the people associated with SUdl 

developments can alter natural habitat. The Jl1 .. anner in whidl 

black bears use and respond to the altered habitat may, con

sequently, be affected. 

3.1.1 Effects of Logging and Fire 

The effects of habitat alteration as a result of logging 

and forest fires have been commented o? by a number of authors. 

Leopold (1923) suggested that increased numbers of berries resulted 

from greater amounts of sunlight reaching the ground after the 

trees were removed. The use of recently logged areas and old 

burns was related to food supply. Berry-producing shrubs were 7 

to 8 times more abundant m1d berry production per plant was 

,much higher in recently logged areas in l1ashington (Lindzey and 

~slow 1977a). TI1is increase was also noted by Edwards (1954), 

Lauckhart (1955), Scotter (1964), and Jonkel a:J.d Cowan (1971). 

Rowe and Scatter (1973) found that certain spe=ies (including 

blueberry, mountain cranberry, and bearberry) regenerated rapidly 

after a fire and that bears made extensive use of burns. 

Lauchkart (1955) suggested that the latter stages of the succeeding 

growth crowded out berry-producing plants, increased competition, 

and forced bears to use food of lower nutritiarral value. Jonkel 

and Cowan (1971) found that recently logged ar~as were completely 

avoided. This in agreement with Lindzey and I·feslow (1977a) who 

found that areas clearcut 14 to 22 years prior to their study 

were used more than expected while those logged 5 to 11 years 

previously were used less. This selection may have been based 

on the greater availability of cover in older areas even though 

food "vas less abundant. An area that had been cleared and bUTIled 

a year previously had a rich herb layer but ivas used for travel 
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rather than feeding and most sign was fOlIDd within 10 m of forest 

cover (Lloyd and Fleck 1977). They recommended that strips of 

forest 4- 5 chains in width be left around bear trails, snows 1 ide 
areas, and mountain meadows. 

3.1. 2. Effects of Oil Developments 

Changes in use of habitat altered during oil exploration 

have been documented in two Alberta studies. .Although there 

was no predevelopment data for the Swan Hills area, it was found 

that most radio-collared black bears restricted their movements 

to developed areas (Nagy and Russell 1978). These areas had 

been reseeded to sweet clover and grass and were transected with 

natura.l stands of spruce, pine, aspen, and birch. They noted that 
sweet clover remained lush long after the natural vegetation had 

cured and felt that this improved habitat may have contributed to 

the expansion of the black bear population. Jonkel and Cowan 

(1971) found that roadsides seeded with sweet clover and orchard 

grass were used 13 times as much as non-seeded roadsides. A 

comparison of demographic parameters prior to and during minimal 

oil developments showed that density and numbers were not affected 

by that level of development (Ruff 1978). One aspect of 

development seemed to create favourable habitat. Establishment 

of roads and earthen pads in a treed muskeg area created travel 

lanes and upland habitat attractive to bears, which had previously 

avoided muskeg; both males and females denned in the area . 

3.1. 3 Effects of Garbage Dumps 

Garbage dumps can be a rich source of food for bears that 

occupy nearby areas (Nagy and Russell 1978). Such sites attract 

bears from a large area and concentrate them at one site 

(Retfalvi 1972; Cole 1976). Ruff (1973) observed as mill1y as 17 

bears during a single visit to a dump. When it was closed both 

the number of sightings and nunber of problems were reduced. The 
largest concentrations Retfalvi (1972) observed were at the oldest 

and largest deposits. 
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Differential use of dumps by sex and age class of bears 

occurred near Cold Lake, Alberta; Ruff (1978) fOlIDd that subadult 

males used dumps twice as frequently as adult males. Rogers 

et al. (1976) found that the sex ratio changed with age in dump

using bears. Cubs using dumps were 59 percent male, bears 1-7 

years were 76 percent male, and bears 8 years plus were 25 percent 

male. They suggested that this was due to differential mortality 

of older, more wide-ranging males which found and used dumps 

more often than sedentary females. Refalvi (1972) noted that large 

bears appeared less often and stayed for shorter periods than 

innnature bears and females with young. He also felt that use of 

dumps by family groups would habituate the yOlIDg. 

Positive nutritional effects have been attributed to 

the use of garbage as food. Rogers (1976) found that females with 

access to garbage produced first litters 1. 2 years younger than 

females without access. In years of food scarcity weights of bears 

at dumps were higher and average litter sizes produced by females 

using dumps were larger than litters of females not using them 

(Rogers et al. 1976). Ruff (1978) found that males visited dumps 

more frequently in May and September when food was scarce but 

did not feel that the use of garbage gave black bears a nutritional 

advantage. 

3.2 DISTURBANCE FACTORS 

Information presently available seems to indicate that 

minor disturbances have little affect on black bears. Amstrup 

and Beecham (1976) found that radio-collared bears often withdrew 

from observers but sometimes returned to the same area within 

hours; the mean daily movements were not significantly different 

after disturbance than without it. Lloyd IDld Fleck (1977) found 

that grizzlies tended to avoid areas frequented by humans but 

that black bears did not. Bears which were disturbed by re

searchers and abandoned dens in mid-winter were considered to be 
at an energy disadvantage. Ruff (1978) did not use the weights of 

such bears to calculate mean hibernal weight loss because he 

attributed part of that loss to the disturbance. 
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Impacts of oil development were studied by Ruff (1973) 

near Cold Lake. The bulk of his results have not yet been 

published; however, some general information is available. He 

fOlIDd that individual black bears responded to disturbance which 

arose from clearing, road construction, and drilling operations 

by avoiding the immediate vicinity totally, for a limited time 

or during working hours. Ruff (1973) considered these responses 

short-term rather than permanent. Avoidance was not always 
shown; some subadults used a dump near a rig WiUlout appearing 

to notice the workers or drilling. 

3.3 INCREASED EXPLOITATION 

Increased access and human population levels associated 

with oil exploration and development could have an effect on 
black bear mortality resulting from hlIDting and destruction of 

nuisance bears. 

HlIDting pressure can be manipulated by management 

practices and easily change that mortality factor in bear pop

'.ulations (Jonkel and Cowan 1971; Lindzey and Meslow 1977a). In 

addition to increased access, the amount of publicity given to an 

area, public education on methods of hunting bears, open or 

closed seasons, and length of season affect the number of people 

sport hunting (Jonkel and Cowan 1971). Kemp (1972) simulated Ule 

type of exploitation promoted in a trophY-]lunting situation. All 

adult maleswere removed in each of two consecutive years to 

measure the effect of adult males on population control; both 
the mnnber of subadults and the total population increased. 

McIlroy (1970, 1972) studied a heavily-hunted population in which 

the older males were subjected to similar removal pressure for 

longer than two years. He fOlIDd that population size and density 

decreased. This contrasted with the results of studies by Shoesmith 

(1976) who fOlIDd that five years of removal of problem bears 

and liberal sport hunting seasons and trapping regulations did 
not result in detrimental changes in the bear population. 
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The use of dumps and campgrounds by black bears increased 

their susceptibility to and mortality from sport hunting and control 

operations (Rogers et al. 1976; Nagy and Russell 1973). Erickson 

and Petrides (1964) found that mortality varied with wilderness 

categories. First year mortality and one year hunting mortality 

were both higher in nuisance and dump bears than in wild bears. 
Use of dumps by bears and their associated destruction may be 

associated with food availability. Ruff (1973) found that 

one-half of all bear destructions in four years of control 

operations occurred in a single year of poor berry production. 

It has been suggested that killing of nuisance bears is not 

always done of necessity; only 6 of 43 nuisance kills investigated 

were found to be justifiable (Erickson and Petrides 1964). TIley 

suggested that an expressed dislike of bears and/or the desire 

to shoot a trophy were motivating factors in the destruction of 

so-called nuisance bears. 

Bear problems in the AOSERP study area are centred on 

garbage disposal but a management program could be developed to 

prevent conflicts (Loucks in prep.). If ignored, the number of 

nuisance bears could increase, along with the probability of 

property damage, personal injury, ruld the number and cost of 

destructions or translocations of bears (Loucks in prep.). In 

Yellowstone National Park, Cole (1976) documented the decline in 

the number of bears visiting developed areas and the number of 

human injuries when the following practices were introduced to 

try to re-educate the bears to wilderness: (1) closure of two 

open pit dumps, (2) fencing of three incinerators and landfill 
sites, (3) installation of bear-proof garbage cans, and (4) 

intensification of efforts to inform visitors of precautions and 

the consequences of feeding bears. 
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4. POPULATION DYNAMICS 

4.1 POPULATION SIZE M~ DE~SITY 

Black bear population studies show bear densities ranging 

from one bear per 0.32 km2 and one bear per 56.80 km2 (Table 4). 

The density most frequently reported was between 2 and 3 km2 per 
bear. Among the greatest regional differences in bear densities 

were those reported from Alberta: 2.59 km2 per bear near Cold 

Lake (Kemp 1972) and 56.80 km2 per bear in the &van Hills (Nagy 

and Russell 1978). Based on a comparison of the home ranges of 
cubless females in their study (n = 4) with other studies 

(unspecified), Fuller and Keith (in prep.) estimated the Fort 

Hills region of the AOSERP study area to have a density of 

2-4 km2 per bear. Young (1973) calculated an expected density of 

3.00-5.56 km2 per bear and total population of 5,133 to 7,431 in the 

AOSERP study area (29,373.2 km2) based on black bear densities 

for each of five cover types near Cold Lake, Alberta and the 

relative proportions of these cover types (from forest cover 

maps) in the AOSERP study area. 'The upper and lower limits were 

based on the assumption that muskeg is either avoided or used. 

Estimates of potential populations of bears in specific townships 

ranged from 0 to 43, assuming no bears to be in muskeg, and 0 to 45, 

assuming 0.18 bears per km2 of muskeg (ru1 average potential pop

ulation of 16.5 and 23.6 bears per township). 

4.2 NATALITY AHD MJRTALITY 

4.2.1 Natality 

Natality rates per se have not been determined in most 

of the Horth American black bear studies. Age specific reproductive 

rates for 3, 4, and 5 year old females in Washington were 0.87, 

0.234, and 1.07, respectively (Lindzey 1976). Factors Dlfluencing 

recruitment l1ave been described in several studies. Litter sizes 

ranged from 1.6 to 2.2 cubs per adult female and ovulation rates 

from 1.B to 2.4 ova per adult female (Table 5). The age at whidl 
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Table \:4. Summary of blade bear densities as estimated in selected 
North American studies. 

llata Source 
(Location) 

Fuller and I\ei th (in prep . ) 
(,'\iSERP s tuJy area) 

Kemp (1~ 72) 
lCold l.ake, ,\lhl'rta) 

:'<a~y ;JJld Russc 11 (lY7~) 
(SI<an IIi 11s, Alberta) 

YOUJl~ llnS) 
(ALlSi:JU' study area) 

Bced13m (1976) 
I in ~l),Ia[fcri llY7S) J 
(I daho) 

Bray (196 i) 
(in Piekiekk and Burton (1975) J 
(YellOl,'stone ,~ational Park, 
~IJJl tan a) 

Eridson 'Uld l'etriJcs (1%4) 
l~lidligan) 

Jonkel and COl<an (1971) 
(~bl1tana) 

Lind:ey and ~leslo" (EI77b) 
(llashington) 

~k:CI[fre)' et ,,1. (1970) 
(:ic" York) 

~lcllro)' (19 7U) 
(Alaska) 

~bd3ff('ri (1~) 7 S) 

(.\l:Lska) 

Pelton (1976) 
lTellnessee) 

Piekielek and Burton (1975) 
(Cali fomia) 

Poelker and Hartwell (1973) 
(liashington) 

Shoesmi th (1977) 
( ~l!ni tab a parks) 

Spencer (1906) 
(~bine) 

IKmsity 
(kln2/bear) 

2-4 

2.59 

So- 80 

3.S7-5.26 

2.07, lmhuntcu population 
2.33, hmteu population 

13.47 

3.81 

2.07-4.40 

0.67-0. 3~ 

15.80-18.40 

0.32, lightly hunted 
1. 85- 6.67. heavil), hunted 

3.02 

~.S9 

1. 30-2. 59 

1. 81-2. 59 

8.63 

14.40 

Remarks 

detennined by comparing hene range si zes 
of 4 cUbless females I<i th oUIL'r stuJics 

- 4-year mean of "'I LDlhLOlted populat ion 

- a hUlted population s)'mpatric wi th a 
grizzly bear population 

- based on a comparison of densities 
wi thin speci fic vegetation t)'pes ncar 
Cold Lake "'IU relative proportions of 
equi valent habitat in the AOSERP 5 tud)' 
area 

- range aSSUlles C'i ther total a\'Oiu:UlCC or 
usc of muskeg 

- ulhuntcd population s)~npatric "i th 
a grizzly bear population 

- hunted population 

the dlange in dcnsi ty I<as believed to 
reflect increased hLDlting pressure 

- lightly hU1ted islal1u population 

- 2 he~vily hLDlted areas, northern anu 
southem C~tski 115, examineu 

- coastal population 

- coastal population, hunted 

- hunted population 

- mainland population, hLDlted 

parks maintain tJll' highl' st densities in 
the province 

- hunted population 



Table 5. Sunrnary of infonnation on age and sex structure, age of maturity, and factors 
influencing natality and mortality in black bears from selected North American 
studies 

1l."lt:l . ..;ourt:c.. .. 
11.C'.::ol iOll) 

~emp t I !17 2) 
((",hi l.ake, 
,Uberta) 

;>;:I~\' :U1U Russell 
t'l,\;Il) 
S";Ul iii 11s , 
Alberta) 

Rui f (l ~178) 
(Colo 1~1kc, 
,\/berta) 

"\ 

"Jlc.(,li);U1 (l ~17:; ) 
'(TE'lllle,,:'c'c) 

j\riti"h t:OIUHhi;1 1\'1'. 
(''" Iknval ion ;UI" 
l:Oil~~rya[ ion 
lJ!17'), J!J75) 

bridsOIJ (1964a, b) 
Eritk$0I1 ant! 
, ,':CHOT (1!164) 
i; l'itk~on :Dl" 

P<:tri<lcs (1%4) 
(~'!iC1l i gtUl) 

EwlanJ (I!F3) 
lI't'lIll">' 1\':1"i:\) 

larger (J970) 
(~lichi~:U1) 

bt It'r (l !)h 7) 
t,\laskn) 

;;ex 1(:ltio 
Im;I"': f,'u<Il<') 

l:al egory i~at io 

:I,llIlt, 5!1:50 
l~)h:;-u~l 

Ddult, 
1970 65: 35 

all ages, 
all 

74:26 

years b2: 38 
all ages, 

pre 5H:42 

post 63: 32 
reco\'ery uZ : 38 

cull/yearl in!,! 
pre 57 :43 
post 63:37 
recovcry 50: 50 

suhadult 
pro 
post 
recovery 

adult 
pre 
post 
recovery 

72:28 
80;20 
70:30 

69:31 
53:47 
54:46 

\!~~ Stnlctllrt' 
Category StnJCturc 

(n=44) SO:30:20c 

prereJnOval S5:21:2"c 

po~t

Temova1 
recovery 

34 :49: l7c 
55:26:19c 

68:18:14d 

a973 
lll;'I;,~) 

1974 
(11=310) 

77.5:22.5 1973 93:7e 

!1:;.4:u',u" 
(lI-,jgS) 

7S.4:21.6 1!i74 

hlBlte1' reports. sex 
trlconfinnco: 
olbs 64:3Ii 
(n=44) 

ycnrlings4S:55 
(nz 2!J) 

hlDltcr Tt.1lOrt.<;, 
sex COil fj role": 

48:52 
captured bears; 

all 
traps 59:<1l 
l'u1vcrt 
trai'S 71:29 
stt'cl 
traps 44 :56 

(11=332) 

all bears 54:46b 
wild bears 41: 59b 

Age of 
1,laturi ty 

YOlDlgest fcma] c 
in cstrou.~ 3.5 
years; yotmgest 
female breeding 
~,5 years; adult 
at 4 years 

adult at 4 years 

both males and 
females at 3.5 
years; hONever 
JOOst males \~erc 
immature at 3 
years 

(n=41 
c:al'lllrt') 
(1I~5h 

han:('st, 
no cubs) 

i3:27 capture, 
11=,10 

c 25:48:Za r a,lult nt 3 years 
43:3(1:211 

7u:24 

70:30 

hlulter rellOrts 
(n=57) 66.7:33.3 
(n=IC,) 56:44 

harvest, 
no culls, 
n=5b 

<.: 39: :>4:27 f 
50:23:27 

contllIUC" ••• 

l'actoT:< 
In fltll'lldn:: 
~atalj ty 

Factor~ 

/nfluC11cin" 
~·brt :11 j t\"~'" 

Cate!:oIY Hat" 

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

2.2 cuhs/female 
(n=5) 

:11111U:11 ratl"S: 
<.:tU, 
ycarlin!; 
2-n .... :11" old 
3-;'ear ohl 

i>lus 

26. i';. 
36. 7~ .. "" "," 
;)1.:>'; 

12. 5~ 

rumunl average, 
1!J74-7i 

females Z7~ 
males 2S~ 
mall's and 

femalc!' 23~ 
cuaulative, 

1974-77: 
malcs 
females 

I~ .,,, 
V~. 

60~ 

lInhIDlteJ j>0i,ulaUon 

.. i:;~ of cai'tur~d hcar~ were 
less than 5 years old 

- hunted jlopulntion 

- nuul t JR'lle5 TC'll1O\'cd in 
19i1, 19i; 

- aI'ern!:,' popUlation 5 i:e: 
prcrcloo\'al, 19b1i-71: 

80 bears 
postrc!1l:;n'a1, 1972-75: 

141 1">,'a1's 
rcco,·cl'Y, ]~17(i: .. ;;-

III hcars 
- ('SSc'nt i ;111" Ill.ultcd 
- Ji [fNellec' in sex ratio:; 

from 50:511 mar he apparent 
Tntner than real due to 
hil!h mohi Ii ty of m:lles, 
esped ally suhadul ts 

2.1 culls/female annual rate: - unhunted population 
17. 4~ of females 21. 7~ 
were wi th cubs 

2.15 cubs/female 
(n=20 obser
vations) 
2.05 cull!'/fetn..11e 
(hull tel' kill 
data) 
IIlCIUI ovul a tiOIl 
rate 2.4 ova! 
fCJll:11e 

1.73 cubs/femalc 
(n=30) 
1.96 cUlS/ f~'1il:IJ c 
(n=23, central 
Ala.~ka) 

mutual rates: 
mininrum 19~ 
et.b 26~ 
y('nrling 4~ 
ohler 21. 

- hUltt'r I:i lJ ,lata 
- sex ratios refer to non-

jUl'enil('s 

s.t~ of thE' rortali ty is due to 
'hunting 

- culvert tr:lPS !',clect for 
males :md ohk-T hears 

" in hUlter, rei1(lrt". the 
proportion of Il);l h'!< 
n'ported i nCl'e:l.·"'s ld tit 
tho tiJlll' het\"C'l'll ki 11 ;uhi 
Teport of kill 

- IIlFiteo populat ion 

- capture of nui!'ance pears 
hunted population 

- hUlted population 



Table 5. Concluded. 

P.l t a SOl lrcC' 
t 1.0 \.";l t iOrlJ 

, I {l ll ~t' I :11111 l'l11\: U\ 

I I ! I~ J 1 
l:,lon t :lIw.J 

,J\nliJ .. ~r ( lCl78) 
f '~\1\.'''c c) 

Lil1<.1:",' l]~I~O) 
((';lsili;l ':: ton) 

~ lct:a ff re' )' (' t aI, 
( J!'-h) 
V:,-" Yo r k) 

:'ldln':' ( 1" iO) 
((";IS t a l j\],L"ka) 

~lod.1ff(' ri ( 1~1 7 (~) 

i \1~4:!I 

I'icl-. it' k k ;uld 
l~\I]'"'t()n l l~)-:;) 

(Cali lo mia) 

Poe lke)" 'Ol d Hart" 'ell 
( E I73) 
I ";;)silin )! ton) 

R":'!'l'\1I11C ( E'7h) 
(\ iT~ il1iaj 

I\o ;.:t' r~ ( 1 ~l :- ()) 

l\li,Ul,:SOL1) 

ShCl';':'"li t it t j :17 ~ I 
I: I"d lOI>; . ) 

SI'C'h '(' r (1%(,1 
l~~; 1 l J ll .. ' ) 

Sex Ratio 
(m"le: fL.ml,,) 

Cat C):ory R"t io 

rllh :-: , 
,,<iul t,; 
hnve nll 
even sex 
rntio but 
1.5-2.5 
}'cnr 01 el 
m:llcs arc 
tHi cc :l' 
n UllC rotL~ 

as the 
S'une 'lOC 

f~mal;'~ 

nort hem 
southel11 

(n=136) 

(n=13 
""p\lIr,'d 
hl' arsJ 

66.7: 33,3 

51:49 
60:40 

85:15 

(n= SS , 58:42 
ki 11 Jata) 
(n=3!), 64:36 
capture) 

(kill 
o"ta) 
(cont rol 
captures) 
(n=39, 
capturc 
relocate ) 

59:41 

56:44 

48:52 

(tr;lppccI or 57,5:4 2. 5 
hlol tcr 
k ill ed) 

AI!c Struc ture 
C,, (e! :01)' Structure 

Agl' of 
t·latllri t)" 

ytltlll!!t' ~ t rc.'ma Ie 
in es trous 4.5 
years; first 
1i tter at 6.5 
years; adult at 
4 years 

76 .(, % of tJle 
females mature 
at 3.5 years 

nortJlCl1l 23 : 4~ ~~ not stated 
39:21 34 

southem 

(kill 
dat;l) 

(n=43, 
capture) 

10:21 6!1~ 
17: 14:69 

90: 109 

32: 11 h 

YOLUlr,Cst 
brccu:iJ1f! female 
3,4 year s ; I of 
2 females 4.4 
years hael 
pl acental scars 

minimun hrceJlJlll 
age 2.5 years; 
"ell estnblisheu 
at 3.5 years 

captive females 
mature at 2~ S 
years ; fcmalc~ 
\;i th access t o 
!!"rha~:c CIt '!. 4 
years ; fcmalc~ 
,~ j thout access 
to }:arh;!~~c at 
5 .. 6 years 

Factors 
Inflllcnciw 
Na\ ali ty 

I'3ctors 
InfJ<rncing 
~ klr t ali t" 

[,,\eI:O!")' Rute 

I • 7 cuh:;/ kl'l;) Ie aJUlua I rates: 
In=3~ stuu), area), 0.5-1.5 
1. 6 cuhs/fcm.~le years 5-l3~ 
(n=204, entire 5 years 
state) or rore lH 
IS. 6~ of females (exclucling 
';e1"e "i th cu!>s h;ulelling 
(range O-.Hi'; ) anel trapping 
me;Ul ovulat ion ueath,) 
ratl! 1. 8 oval 
female 

reproeluctioll 
rates: 

3 year old 
females 0.37 
4 year old 
fe;nalcs 0,2 34 
5 yea r olel 
females 1. 07 

1. 85 cuhs/female 
(n=14) 

36'0 of females 
h'cre h'i th cubs 
(n=ll) , 1.67 
cubs /female 
(n=6) 

aruHlUi rates: 
:; year old 

females 21.0'; 
4 year old 

'females 14.1', 
5 )"ca1' 01el 

females I S. !l :. 
allIS. 2 '~ 

females 
males and 

f emales 20. 2~ 

arulUal (hunter 
cause d) 9-12'0 

lactation rate 19 ') natural morta lity 
estrous rate 3l ~ lJlknOl>1l annual 
mean ovulation rates: 
rate 1. 9 oval man-cau."co 17'; 
female est i mate 

of total 15- 1 S:, 

minimum one 
year rate 24 ~ 

females 5, 5 rortali tv prior 
years old or to " caning , 
more '''ere Kl tJl increases wi th 
cubs 33'0 :lfter increasinp 
ycars of scarce litter 5i ~e 20:, 
food , 44';; af ter cu' anu yearli ng 
yea rs of moder at e TIlo l"tnli t" from 
ahUJlu:mcc; S!.lr" natural call"C'5 
nf ter years of ')(l :, 

excep t 'ional IrlO r t al i t )' o f 
ahunJ:Ulcc hea r!" .... .} 

\'(' ; Ir~ or 

2.4 cI~'~ ! fcnl;Jl e 
(oh,;c rvation) 

;110 f (' t hUlJI: Ul 

J-e I a t l'J 90'; 

fllIl' C ."';' t 'J) ;Ir.· IT t·d f n'l;) tilt ' 

JT)JtiH.:r, cui) and /(.' (Jrling 
lilOrtalit\' DICrC:L<';C's 

- 10h· r Cln"oJu(tion i n ~'C'ars 
of hucklcl' l'r!")' scarci t e' 

- n=2l lumter kills ;Uld 9 
nUiS:lI1 CC hears ex;unineu r)' 

tJlC author 

- is land population suhject 
to 1>0" hunting 

- nortll c m anu southcl11 
("t5b lls 

- hmteJ population 
- hunter kill dat3 

- hunter ki 11 Jata 

- hunted population 

- th(' con t 1'0 1 \ nU\.! l·~lm i~ 
b i;l-;\.~J t U'\' a r~l \:"; l i' tun,: ~ 
of mal('~ 

- h('~t t"'~ t im~t(' 0 f ~C'x r;tt i 0 
thou, ht to h ,' ob tained 
f rom' n1o r keJ-\D II"Il'kcd rat io 
I ,IS:52 ) 

[cIOales d i u not produce 
CUh 5 tI1I C'ss t he\ ' l.!a iJl~J 
:,uffi c i ent \';('igit t' jn 
t he au tlt"l 

- c;u] y ;;Drt.:l1 i t y appl" ar:-; to 
be' Ilut r i tion- rc] ;) teJ 

hmtc r ki J! d" t ~ 
ran~C' gb 'cn ; I t J-5 ' !..I l t'~ 

to 0 11 <' fem-l ie 

11l.nlted popuL~ t i on 

--- - ------------ -_. __ ... _---------------------------------~ 

: 'l~ ..." ·,;a.i; -1:.. ,:-;! ::C. 
;_.,11."::' ; }1,1 o r ll tQ 1T : 

~ .J "-t.'~l r~ o ld o r "'O r e : 
d;t,\qlf ~ ( : :: h~_ ' ! tIle, )} : 

Lub~ , 1; ~ d } ~,.' :d lll: ;:~ . 
2 and :; \'(~ ars oJd : Ct i l~; <lnd ~ ·e ;)r l jI1 ~'!~. 
q. l.· l,~ l i lt < - i-' nh} - il ll·'d ! . (ui ._> : Ul\J '.·(, :trl iJJ ;::~ 

~:'ht tJl t (Ulhi.·fj IlCd) : )1 1\'C i1i l c l tDl Je firw"; ) 
r.3 YC3 TS o l d or 1:lOn:.~·: 2 \'C:Il '~ 010: cuiJs anJ year1 in :,:;-; 
i;5 .yc:tT"!-, c: h1 01' I:l()rc: , 1 't o .1 ~ · l'.11:~ o l d . 
Lltt er ~1:1 ' ( lH : lhc1' pi \.'lIb .... I~'r t ~ ',': l:I1 \ · ! k l....; \'J \'1\ tlh' 11'11:1 1 
Jltlnlile r of cuh:-:- dj\' jdl 'd by the n u alH.' 1' of f (, l: ; ; I1 ~ ';-:. \\'1 t h cu":" 
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females reached sexual maturity varied from 2.5 to 5.5 years 

(Table 5). Captive females, those with access to garbage, and those 

in areas of abundant natural food were productive at a younger 

age and at shorter intervals than other females (Jonkel and 

Cowan 1971; Rogers 1976). The proportion of females with cubs 

each year varied from 0-40 percent in Montana (Jonkel and Cowan 

1971) . Values from most other studies fell within this range 

(Table 5). The exception was Rogers (1976) who found 33-59 

percent of females had cubs depending on the abundance of food. 

TIle only information on natality available for Alberta 

was a 2.2 cub average litter size for Swan 11ills (Nagy and Russell 

1978) with females first breeding at 5.5 years of age. Both 

Nagy and Russell (1978) . and Ruff (1973) considered black bears to 

be adult at 4 years but did not define the criterion by which 

this was decided. TIlere was no information on natality available 

for the AOSERP study area. 

4.2.2 M:>rtality 

Estimates of mortality in black bear populations ranged 

. from 15 to 23 percent for both sexes (Table 5). Some studies 

estimated only hunter-caused mortality (9 to 17 percent). Estimates 

of cub and/or yearling mottality ranged from 4 to 26 percent. 

Data from two studies suggested that mortality was not sex-related; 
both Lindzey (1976) and Ruff (1973) found the mortality rate of 

females was only 1 to 1.3 percent lower than that of males. 

Erickson (1964a) found that 84 percent of mortality was hunter

caused. Rogers (1976) suggested that 90 percent of the mortality 

of bears 2.5 years of age or more was due to hunting but that 

90 percent of cub and yearling mortality was due to natural causes. 

TIle only Alberta population data available showed a 

high mortality rate (28 percent) in an essentially unhwlted 

population (Ruff 1978). TIlere was no mortality information 

available for the AOSERP study area. 
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4.3 AGE AND SEX STRUCTURE 

4.3.1 Age Structure 

There was little consistency shown in North American 

studies grouping black bears into age classes. Problems arose 

as a result of the variability in the age at which bears were 
considered adult and to neglegence in defining terms. Some 

authors did not state what age classes were included in the tenns 

adult and subadult, at what age adulthood was reached, and/or ~le 

criterion used to determine adulthood. Added to this confusion 

was the use of hunter-kill data versus capture data. Kill data 

tended to be biased towards older animals, particularly males, 

due to both hunter choice and availability of animals 01at1er 

1972) . Capture method can bias the sample obtained in trapping 
studies (Erickson and Petrides 1964; Poelker and Hartwell 1973). 

Given these conditions, there was some difficulty in comparing 

studies. TIle comparison in Table 5 was based on the authors' 

stated division between adult and subadult bears or, if the 

.age at which bears were adult was not defined, bears four years 

old or more were considered to comprise the adult class. 
Six of the studies listed in Table 5 give age structures 

based on the following structure--adult (or four years or more): 

subadult (or two or three years old):cub/yearling. Three of 
these had similar age structures for captured bears in hunted 

populations (41:30:29, 43:30:28, and 50:30:20 in Jonkel and 

Cowan 1971, Eveland 1973, and Nagy and Russell 1978, respectively). 

There was more diversity in the age structures of captured bears 

in unhunted populations (68:18:14 and 55:21:24 in Beeman 1975, and 

Ruff 1978, respectively) but the proportion of adults was generally 

higher than in the previous three studies. Data from hunter 

surveys had the greatest diversity and generally the smallest 

proportion of adults (50:23:27 in Eveland 1973 and 23:43:34 and 

10:21:69, both in McCaffrey et a1. 1976). 
TIle Alberta black bear populations had similar age 

structures despite the fact that one was hunted and thought to 
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be expanding in size (Nagy and Russell 1973) and the other was 

unhlll1ted and considered stable (Ruff 1978). The differences in 

age structures (a greater proportion of subadults and a lesser 

proportion of adults) reflected the expansion of the Swan Hills 

population studied by Nagy and Russell (1973). TIlere was no 

studies documenting age structure for bear populations in the 

AOSERP study area. 

4.3.2 Sex Structure 

In addition to the biases noted at the beginning of 

Section 4.3.1, Erickson (1964a) fOillld that the proportion of 

males reported killed by hlll1ters increased with the time elapsed 

between the kill and its report. Hales made up 56 to 84 percent 

of the 111ll1ter-killed bears in North American studies (Table 5). 
1he single value below this range was 45 percent for yearling 

males (Erickson and Petrides 1964). TIle values most frequently 

reported were between 55 and 60 percent and 75 and 80 percent. 

Bears killed by hlll1ters but with sex confinned by the author or 

another reliable source were 43 and 66.7 percent male (Erickson 

1964a and Juniper 1978, respectively). 
TIle proportion of captured bears which were males 

ranged from 10 to 74 percent (Table 5); the most frequently 

reported values were between S5 and 60 percent. 

A hunted population in the Swan Hills area had a sex 

ratio of 74 males to 26 females (Nagy and Russell 1978). .An 

unhlll1ted population near Cold Lake had a premanipulative sex 

ratio of 58 males to 42 females (Ruff 1978). After all adult 

males were removed, the proportion of males increased to 68 percent 

due to an influx of subadults. 11lere were no studies documenting 

sex structure for bear populations in the AOSERP study area. 
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4.4 FACTORS INFLUENCING POPULATIOH REGULATION 

4.4.1 Extrinsic Factors 

4.4.1.1 Food supply. Food supply can be affected by the 

alteration of habitat that occurs with clear-cutting and fire. 

In Washington, the regrowth of vegetation that followed logging 

provided a rich food source; however, use of the resource 

increased if patches of mature forest cover were left (Lindzey 

and Meslow 1977a). Reseeding of cutlines increased the food 

supply and, hence, bear mnnbers near Swan Hills (Nagy and 

Russell 1978). 

Survival and reproduction of black bears can be 

influenced by the amount of food available. Subadults were often 

in poor condition when they emerged from dens; spring food supply 

was poor (Jonkel and Cowan 1971). Cub weight was dependent on the 

amount of food available to both the nursing sow and the self
reliant cub; Rogers (1976) found that light-weight cubs suffered 

higher mortality than heavy cubs. The rate of physical and 

sexual maturation was affected by nutrition (Jonkel and Cowan 

1971; Rogers 1976). Well-fed captive females and females with 

access to dump food produced cubs at an earlier age than wild 

females without access to dump food (Rogers 1976). Variations 

in the weight of females prior to denning (Rogers 1976) and 
food availability (Jonkel and Cowan 1971) caused fluctuations 

in the pregnancy rate. 

4.4.1. 2 Other factors. Jonkel and Cowan (1971) hypothesized 

that the consumption of hormone-like substances in plants might 

also be involved in population fluctuations, but that the ultimate 

limits were set by the climate and topography and the way these 
affect vegetation cover and food supply in ffi1y particular area. 
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4.4.2 Intrinsic Factors 

4.4.2.1 Intraspecific interactions. Kemp (1976) has shown that 

agonistic behaviour of adults had a self-regulatory effect on a 

black bear population near Cold Lake, Alberta. After adult 

males were removed, the size of the population and the number 

of subadults increased for a number of years, then decreased 

toward the stable, preremoval size. Rogers (1976) supported 

this view but felt that the territoriality of a male served to 
eliminate non-resident bears from his area and that of the 

females with whom he had mated. TIlis would tend to increase the 

food supply for the pregnant female and, later, cubs. It would 
also reduce intraspecific predation on his offspring by transient 

subadults. 

4.4.2.2 Interspecific interactions. lVhere black and grizzly 

bears are sympatric the possibility for interspecific competition 

exists. Nagy and Russell (1973) hypothesized that, in Slvan Hills, 

Alberta, the black bear could be eliminated by direct predation 

or displacement by the larger, more aggressive grizzly and by 

available space. Density of black bears would be dependent on 

that of the grizzly and the frequency of inter- and intraspecific 

encounters. According to this theory the increase in black bears 

near Swan Hills was facilitated by the low and dec1inlllg number of 

grizzlies. 

4.4.2.3 Genetic control. It has been suggested that genetic 

control of the population size acts by affecting increment (litter 

size) (Jonkel and Cowan 1971; Nagy and Russell 1978), individual 

size variation (Jonkel and Cowan 1971), and colour phase. Rogers 

(1976) found that brown phase females had larger litters and that 

cub survival decreased with increasing litter size. 
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