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ABSTRACT 

1 examineci the food habits of black bears in two national parks in Newfoundland, Gros 

Morne National Park and Terra Nova National Park, and described habitat use and home 

ranges sizes of addt female bears in Gros Morne National Park. 

Food habits were detennined fiom scat and stomach content analysis. Green 

vegetation dominated the spriag/summer diet and fhits dominated the late summedfd 

diet. Raspberries (Ruhs spp.), wild sarsaparilla (Aralia mdicaufis), bunchberries 

(Comus canadems) and blueberries and their relatives (Vaccinium spp.) were important 

berry foods in both study areas, Moose (Alces alces) was an important animai food in 

both areas. In Gros Morne National Park, plant and animai foods available in the tundra 

region of the park, such as black crowberry ( E m p t r m  nigrunr) and caribou (Rangiyer 

fmanchrs), were also important- 

Home range sizes of five aduit f d e s  in Gros Morne National Park varied fkom 27.7 

km2 to 79.9 km2 (1 00% minimum convex polygon method, average 47.7 km2, sd = 2 1 -7 

km2). AU five of the home ranges overlapped one of two garbage dumps present in the 

study area. 

Female bears used habitat types according to habitat availability within home ranges. 

At a larger scale they used baisam fir forest more than expected and tundra, sedge fen and 

bog, hickamore, other primarily unforesteci habitat types less than expected during 1995. 

In both spr ing/mer  (May - August 14) and late summerlfd (August 15 - November), 

they used primarily unforested areas less than expected, and used natural forest areas 

according to availabaty. They used logged areas according to availability in the 

springlsummer and more than expected in the late summer/fêll penod. The increased use 

of logged areas in the late summerlfd coincided with the increased occurrence of 

raspbemes in the scats. 
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CHAPTER ONE: INTRODUCTION 

The black bear presumabiy arrived on the island of Newfoundand d e r  crossing the ice 

f?om Labrador at the end of the last ice age (Cameron 1958). It was formaily recognized 

as a separate subspecies by Cameron (1956), who disthguished it fiom the nominate race 

on the basis of skull characteristics. Paetkau and Strobeck (1994) used the analysis of 

nuclear DNA to demonstrate that bears in Newfoundland exhiiited sigdicantly less 

genetic variation than bears in New Brunswick, Québec and Alberta. The low level of 

genetic diversity in Newfoundland bean is lilcely associated with a founder effect during 

postglacial colonization of the island (Paetkau and Strobeck 1996). 

The genetic dissimilarity to mainland populations of Nedoundland black bears may 

account for their larger body size as compared to mainland black bears (Mahoney 1985, 

Day 1993). A study of black bear morphology in central Newfoundland found bears to be 

heavier and generaily larger in total length and heart girth than mainland bears (Day 1993). 

Until recently, little work has been carried out to describe the ecology of this insular 

subspecies. Black bears on the island have been hunted by settiers since the early 1800's 

(Reeks 1870), and likely before this by the Beothuks. 

The Newfoundland black bear exists in a unique environment, as the island has few 

native rnammal species (14) in cornparison to the adjacent mainlaad of Labrador (34*) 

(Dodds 1983). The indigenous mamrnalian fama is dishannonic, with seven species of the 

Order Camivora and ody three of the order Rodentia. One of the native carnivores of the 



island, the Newfoundland wolf (C& lupus beothums), was driven to extinction in the 

early 1900's (Dodds 1983). This species was the only potentiaiiy signifïcant predator of 

bears, other than hwnans, on the island- 

The island's fauna has become more "balanceci" by introductions (itentional and 

accidentai) of ten or more species that have persisted on the island. Coyotes (Canis 

Iafrans) invaded the island in the late 19807s, possiily by crossing on ice flows fiom Cape 

Breton, but densities are still low. One very ccsuccessfùi" intentionai introduction was that 

of the moose (Alces alces) in 1904. This species, a common prey item of black bear in 

other northern environments, has reached very high densities in areas of Newfoundland 

where the hunting pressure is low (Oosenburg, pers. comm.). The only other non- 

domesticated large ungulate present is caribou (Rangiffer tm&s), which is native to the 

island. Nedoundland black bears are known to use moose and caribou as a food source 

and are thought to be highiy predatory (Mahoney 1985). 

As with any animal, bears require a number of resources including escape and hiding 

cover (Moliohan et al. 1989), appropnate denning habitat (Lindzey and Meslow 1976), 

and food (Rogers 1976, EIowe and Dodge 1989). Food is a particularly important 

resource for bears, which must gain Mcient  weight during their active period to sustain 

them through the winter dommcy period. Common food species consumed by bears Vary 

throughout the range of black bears in Noth America 

The resources required by bears are fiequently abundant in certain habitats, and scarce 

or absent in others. Bears appear to select habitats that provide the required resources 

and avoid habitats which do not (Clark et al. 1994, Costello and Sage 1994). Alteration 



of habitats by humans has often resulted in the avoidance of these amas by bears (Mattson 

1990). Activities such as hydroelectric dewelopment, intensive agridture, intensive 

timber harvestïng practices, and human habitation have eliminated bears from many areas 

in North America (Mkttson 1990). A knowledge of habitat types that bears use in an area, 

and those that they avoid, is necessary for wiidlife managers to evaluate potential 

landscape changes. 

Home range size is an aspect of bear spatial ecology that is infiuenced by resource 

availability, and an important consideration in the consewation of any territorial animal- 

The nchness of food resources within habitats may be reflected in home range size of 

black bears (Garshelis and Pelton 1981). Bears occupy larger areas in years of scarce 

food than in years of abundant food (Pelchat 1983). Payne (1978) spedated that 

Newfoundland bears may have small, overlapping home ranges in a study of bears caught 

exclusively at garbage dumps in central Newfoundland. However, his study did not 

employ radio-telemetry and home range sites were not estimated. 

Garbage dumps often provide bears with a locally abundant food source, and may 

provide short-term benefits to bear populations in many areas across North America. 

However, these benefits are ofien outweighed by human intolerance of human-habituated 

bears. In Newfoundiand, black bears are ofien considered a nuisance (Payne 1978). 

Coaflicts between b a s  and humans in Newfoundiand occur periodically in areas 

surrounding garbage dumps. Such encounters (between bears and people, Livestock or 

property) commonly r e d t  in the destruction of bears. Up to twenty-eight (28) bears have 



been reportedly killed as "nuisance bears" over a 10-year period at one landf3.i site aione in 

Newfoundland (Porter 1990). 

This study aims to descriie several aspects of the ecology of black bears on the island 

of Newfoundland. 1 determjlled the food habits of b a r s  witbin two national parks in 

NewfoundIand, and describe home range size, habitat use, and landfiii site use in Gros 

Morne National Park- 

Objectives 

1) To determine bear food habits and how they vary seasonaiiy; 

2) To document home range sizes; 

3) To determine habitat selection of ba r s  within the context of a boreal-forest 

dominated landscape with anthropogenic influences; 

4) To assess the extent to which garbage dumps affect the movements of bears. 



There were two study areas on the island of Newfoundland: Gros Morne National Park 

(GMNP) and Terra Nova National Park (TNNP) (Figure 1). The climate of 

Newfoundland is mild, and is largely moderated by the surrounding waters except in the 

interior of the island. Spring is usually delayed by cold temperatures associated with ice 

flows carried by the Labrador current during that time of year. Newfoundland is described 

by Rowe (1972) as part of the b o r d  forest region of Canada and is dominated by conifers 

such as balsarn fir (Abies balsamea) and black spruce (Picea ~ ~ m t a ) .  Most of the island 

is forested, and there also exist extensive areas of heath-and-moss banens. 

Gros Morne National Park 

GMNP is 1805 km2 and lies on the West Coast of Newfoundland (49" 20'- 49" 70' N; 1 

57O 30'- 58O 10' W). The park is bordered on the west by the Gulf of St. Lawrence, and 

on the north, east, and south by commercialiy tenured timber lands, 

The topography of GMNP is varied, and includes low coastal plains ranghg fiom 50m 

to 150m and the Long Range Mountains, which are the northern extent of the Appalachian 

Mountains reaching elevations greater than 800m. 

There are approximately 8 small towns (<5000 residents each) located within 4 

enclaves in the park. The enclaves are areas in which residents may practice agriculture, 

trap small game, and harvest timber. There is an open pit garbage dump within one of 



Figure 1. Location of study areas on the isiand of Nedoundland. 



these enclaves ui the center of the park (Noms Point Dump). There is a second srnalier 

garbage dump on the southem edge of the park (Lomond Dump). 

The vegetation of GMNP is characterized by the forest and scmb of the lowlands and 

the barrens of the highiands. The park includes three representative areas of nine 

distinctive ecoregions descnied for the island @amman 1983, Figure 2). The lowlands 

region in the southern extent of the park is part of the Western Newfoundland Ecoregion 

(WNE). The coastal plains are part of the Northern Peninsula Ecoregion (NPE), £kom the 

town of Rocky Harbour northwards. The alpine region is part of the Long Range Barrens 

Ecoregion (LRBE) to the east. 

The low-lying forests in the south of the park exist within the WNE. This ecoregion 

has the most favourabIe climate and fertile soils of the island. Baisam fir is the dominant 

forest cover type. Forest &es are uncornmon due to the rarity of prolonged dxy periods, 

and fie origin stands occupy oniy small areas. As a remit, black spruce stands are 

restricted to poorly drained sites and bedrock outcrops (Damman 1983). 

The coastal plains portion of the park exists within the NPE, which is domùlated by 

bogs and scmb forest. It is similar to the WNE in that there is very Little fire history in the 

region and baisam fir is the dominant forest cover. This ecoregion has a short growing 

season, 1 10- 150 days, compared to 145-1 70 days for other forested areas. 

The LRBE, represented in the barrens of the highlands is characterized by large areas 

of dwarf shmb heaths, shdow peatlands, or thickets of stunted conifers (Damman 1983). 

The dominant heaîh is Empenïmr eamesii, and arctic-alpine species such as Diqesia 



Figure 2. The ecoregïoos of the bland of  Newfoundland (Damman 1983). 
Roman numerals indicate the ecoregions: I = Western Newfomdland, II = Central 
Newfoundland, IIt = North Shore, IV = Northem Peninsula Fores& V = Avalon 
Forest, VI = Maritime Barrens, W = Eastern Hyper-oceanic Barrens, VIII = Long 
Range Barrem, IX = Straight of Belle Isle. Letters indicate subregions within each 
ecoregion. 



lapponica7 ArctosîuphyZos u&nla, Loiseieuna proambens7 and Juncus m#&s 

c haracterize the vegetation (Meades 1 983)- 

Intensive logging was practiced in the forested areas of GMNP over the past century, 

but since the park's creation in 1973 the commercial harvest has ceased. Small scale 

hamesting is still practiced within the park in areas cded domestic h e s t  blocks (DHB) 

(Figure 3). In these areas, eligible residents are pefmitted to harvest wood for domestic 

heating and construction purposes. These regions represent the only signincant area of 

early-successional growth within the park- 

Terra Nova National Park 

TNNP is 400 km2 and is located in east-central Newfoundland (48O 23' - 48O 40' N; 

53O 41'- 5 4 O  14' W). The park is bound by forest to the north and south, coastline to 

the east, wetlands to the southwest, and ckarcuts dong the northwest boundary. 

Unlike GMNP, TNNP lacks any mountainous region, and the elevation throughout the 

park generaiiy ranges from 30-150m. There is one lanW site, the Glovertown dump, 

next to the park's northem boundary. Most of the park iies within the Centrai 

Newfoundiand Ecoregion (C'NE) as described by Damman (1983). This ecoregion is 

characterized by the most continental climate of any part of insuiar Newfoundland. TNNP 

iies within the Northcentral Subregion of the CNE, which has the highest fire fiequency in 

Newfoundland. Pure black spmce and aspen (Poplus tremuioiirles) stands dominate this 

area because of the Erequency of fire (Meades and Moores 1989). 



Figure 3: Location of domestic huvest blocks witbin GMNP. Individual blocks are 
pattened and indicatd with numbtn. 



CHAPTER TWO: BEAR FOOD HABITS IN NEWFOUNDLAND 

INTRODUCTION 

Black bears have traditionally been viewed as opportunistic feeders. Studies have 

indicated that their use of food sources cari largely be attrïibuted to food avdability 

(Hatler 1967, Norton 198 1, -Pelchat 1983, Smith 1984, Holcrofi and Herrero 199 1). 

However, other factors such as nutritionai reqwements and preference could also govern 

certain food habits (Hatler 1967). 

Bears sometimes actively select certain food types aithough others may be available. 

Norton (1981) found that when black cherries (Pnmus serotim) were abundant, black 

bears in northern W~sconsin preferred them to other f i t s .  Hatier (1967) found that 

bluebemes (Vaccinium spp,) were preferred in Alaska over other available bemes. 

The type and amount of food available to bears in the autumn are particularly important 

to bear populations. This tirne of year has been tenned the 'hyperphagia" mage, when 

bears must accumdate enough fat to sustain them through the denning period (Nelson et 

al. 1983). Avaiiabiliîy of adequate fa11 foods may detennine whether bears have cubs the 

following year (Elowe and Dodge 1989). The physiological condition of female bears 

&er the f d  season may prevent implantation of the blastocysts or infiuence litter size and 

cub Survivai. Rogers (1976) suggested that female bears may have to attain a critical 

weigbt in the f d  or they will not have cubs. EIowe and Dodge (1989) found that failure 

of certain food sources may result in decreased reproductive success and cub sunrival. 



Scarcity of natural food sources may affect bars in other ways. Schooley et al. (1994) 

found that the abundance of beechnuts (Faps g r ~ i f o l i a )  a)ected the denning 

chronology of female black bears in Maine, which demed eariy when beechnuts were 

scarce. In Alberta, Pelchat (1983) reported that bear home range sizes were larger in 

years of scarce food than in years of abundant food. 

Bearhuman interactions may increase in years of natural food shortages. In Alaska, 

bears used human food sources (and thus became c'problem" bears) to a greater extent in 

years when preferred foods were scarce (Hatler 1967). Payne (1978) suggested that 

garbage may be a prirnary food source for bears in areas of Newfoundland where there are 

several adjacent garbage dumps, although bear food habits were not anaiyzed in his study. 

Faü foods M e r  grealy throughout the range of the black bear in North America. In 

southem regions they depend heavily on hard mast species such as oak (Queras spp.) 

(Eagle and Pelton 1983, Elowe and Dodge 1989). In the boreal and mixed wood forests 

they depend on soft mast species such as cherries (Prunus spp.) (Norton 1981) and hard 

mast species such as beech (Costelio 1992, Samson and Huot 1994). In far northern 

populations where the coniferous forest meets the tundra, bears depend on tow growing 

soft mast species such as blueberries (Vacchium spp.) (Hatler 1972). 

Bears digest animal protein more efficiently than plant proteh, and bars with access to 

regular sources of animal protein may gain more weight than those without such access 

(Bume11 and Hamilton 1984). Schwartz and Franzmann (1991) suggested that black 

b a r s  in Alaska attained larger body sues in an area with a high moose (AIces alces) 

density due to the availabiiity of moose calves. 



Food sources may potentiaiiy affect the reproductive success, denning, home range 

size, behavior, and size of bIack bears. The study of bear food habits aiiows wildlife 

managers to better understand the dynamics of bear populations. 

The main objective of this portion of the study was to determine seasonal food habits of 

bears in Newfoundland. 

METHODS 

Fecal droppings (scats) were coiiected opportunistically dong trails and roads in TNNP 

(1 99% 1995) and GMNP (1 993- 1995). Scats were also collecteci when encountered 

during trapping activities, at l a n w  sites, and at moose and caribou mortality locations. 

DBerent scats coliected in the same area at the same time were regarded as a single 

collection if the contents were very similar. The scats were preserved in glas  jars or 

plastic bags in a solution of FAA (formaiin, alcohol, and acetic acid) or fiozen. 

Scat analysis largely foiiowed the methods of Smith (1984), with some minor 

alterations (Appendk 1). Berry seeds were identifïed with a reference coliection and an 

identification manual (Montgomery 1978). The technique for identification of hair 

samples was modifiecl fiom Kennedy and Carbyn (1981) (Appendix II). Haïr samples 

were idenaed with a reference collection and an identification manuai (Adorjan and 

Kolenosky 1969). In some cases it was not possible to distinguish between juveniles of 

the f d y  Cervidae. Bear hair was presumed to have originated nom grooming and was 

excluded fiom the analysis. Contents of scats were classified into 49 categories of food 

items (Appendix III). 



In 1994, stomachs fiom hunted black bears were collected for content analysis. 

Prospective hunters in hunting areas 2, 3, 4, and 5 around GMNP (Figure 4) were asked 

to save the stomachs of any black b a r s  taken. The stomachs were frozen and procedures 

for content analysis were the same as those for scat samples. 

The data are presented on a seasonal basis, as the diet of bears changes during the year. 

Preponderance of scats coliected nom a single month may otherwise cause that season to 

be over-represented when results are combined. Two seasons were recognized based on 

the shift in the diet tiom mainly green vegetation in the early part of the season to bemes 

in the late part of the season: spring/summer (May - August 14) and late surnmer/fall 

(August 15 - November). The GMNP samples and TNNP samples were considered 

separately, unless otherwise indicated. Food items were considered important if they 

occurred in 10% or more of the scats in the respective study areas and at average volumes 

of 6-26% of the scats or greater. 

A total of 186 bear scats were collected during the snidy period (Table 1). Ten bear 

stomachs were collecteci in the GMNP area (Table 2). Forty-eight of the 196 samples 

(25%) were collected within 1 kilometer of a IandfiU site. Of the 115 samples collected in 

the GMNP region fiom 1993 to 1995, 56 (49%) were coliected in the spring/summer 

period and the remahhg 59 (51%) were coilected in the late summer/W period. Of the 

8 1 samples coliected fiom TNNP, 57 (70%) were coliected in the spring/summer period, 

and 24 (30%) were coliected in the late sumnier/fall period- 



Figure 4. Locations of black btrri. hunting areas in Newfoundland (Newfoundland 
and Labrador WildliCe Division, unpubüshed map). 
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Table 1: Number of bear scats coiïected Corn GMNP and TNNP by month (1992 - 1995). 

GROS MORNE 

MONTH 1993 

May O 

June O 

J ~ Y  7 

August 5 

September O 

Octobef O 

November O 

1994 1995 TOTAL 

TERRA NOVA TOTAL 

1994 1995 TOTAL allareas I 

Table 2: Black bear stomachs coilected fiom the GMNP area 

Date of kiii 

May 21, 1994 

May 27, 1994 

May 28, 1994 

June 7, 1994 

June 11, 1994 

Jdy 1,1994 

Sept 9, 1994 

Sept 24,1994 

Oct 3, 1994 

lun 22, 1995 

Sex Approx. age 

jw- 

addt 

jw. 

jw- 

aduit 

adult 

jw- 

adult 

addt 

jw- 

Area kiiied 

Area 4 

Area 4 

Area4 

Area2 

Area 4 

Areas 

Area 4 

Area 4 

Area 4 

GMNP 

Fate 

hunted 

hunted 

hunted 

hunted 

hunted 

hunted 

hunted 

hunted 

hunted 

accidental death 



Plant matter 

Green vegetation occurred in 77% of the 196 samples collected during the study. It 

was foud  in 8 1 of 1 15 GMNP area samples (70%) and 69 of the 8 1 RJNP samples 

(85%) (Tables 3 and 4). Fruits and berries were found in 52% of ail the samples: 72 of the 

GMNP area samples (63%) and 28 of the TNNP samples (35%). In both study areas, 

green vegetation dominated the spring/summer diet and bemes dominatted the late 

summedfall diet (Figure 5). 

Important green vegetation for both areas were grasses, forbs (herbaceous dicots), and 

spruce and fi needles. Grasses were the most comrnon food item encountered in both 

study areas, found in 34 of 11 5 (30%) and 40 of 8 1 (49%) of the samples fiom the GMNP 

area and TNNP, respectively. Grasses were mainly consurneci in the spring/summer 

season. In late summer/fd gras was eaten only occasionally- 

Forbs and le* vegetation were also common in the diet, and were found in 3 1 of the 

1 15 GMNP area samples (27%) and 34 of the 81 TNNP samples (42%). They appeared 

to be consumed more fiequently in the spring/summer season than in the late summer fa11 

season. They usudy made up 6-25% of the volume of the scats in which they occurred. 

Leaves of beny-producing species such as bluebeny (Vaccinzm spp.) were often found 

witâ bemes in fd scats. 



Table 3: Food items occnrriag in b k k  bear scats (-105) and stomnchs ( ~ 1 0 )  from the GMNP 
area from 1993 to 1995 (springlsummer = May to h g  14; late simmer/faü = Aug 15 to Nov 22). 
Percent f i q t u z ~  of oocuneace is shawn dong with the average volume class (A--5%, B=5-25% 
C=25-5% D=50-75% E=75-100). Percent fkqmtcy of major groups is in bold. 

SPRINGSUMMER LATE SUMMER- FALL 
1993 1994 1995 1993 1994 1995 

FOOD ITEMS 

Grasses 
Leaves 
Moss 
Eqnisetum sp- 
Dandeficm 
Neeâies 
Cow parsnip 
Uidmown green veg. 

FRUITS 
Amekmchier spp. 
Amfia nudieaufis 
Amtostaphyfos afpina 
Arwtia meImocmpcl 
Connco c d e n s r - s  
Conncs stofon~,tiem 
Ernpeîrum ni- 
Fmgenà sp. 
G'fthmà hispdufa 
R ~ C I I ) Y ~ ~ U  ufnlYofi1u 
Rubus chamaemorus 
Rubus spp 
h b u c u s  pubens 
Srnifacinu sp. 
Sorbuo mericana 
stmptopw meus 
Vacanim spp- 
Vacciniium vitis-idea 
Vibunaum edufe 
Vibumum mïobum 
Unkaown fnut 

ANIMAL REMAINS 
Flesh 
Moose 
caribou 
Cuvidae young 
Beaver 
Snowshoe bare 
Unlai0~11 fia 
Bone 
Fathers 
Bear 
Ants 
M43goB 

GARBAGE 

GMNP 
TOTAL 
n=lM 
70.4 
29.6 C 
27.0 B 
8.7 B 
4.3 C 
4.3 B 
14.8 B 
0.9 C 

22.6 D 

2.6 B 
0.9 A 

63.5 
1.7 A 

20.9 C 
1.7 C 
1.7 B 
15.7 B 
7.0 B 
13-0 C 
6.1 B 
11.3 B 
6.1 A 
5 2  B 

26-1 8 
5 2  B 
1.7 A 

13.9 D 
3.5 B 
16.5 B 
9.6 C 
52 A 
0.9 A 
11.3 A 

66.1 
4.3 C 
20.0 B 
10.4 C 
0.9 E 
1.7 B 
0-9 D 
4.3 A 
6.1 B 
1.7 B 
14.8 A 
27.0 A 
10.4 B 

10.4 C 

23.5 C 



Table 4: Food items observeci in beu scats îkom TNNP ( d l )  fiom 1992 to 1995 
(sprin~summer = May to Aug 14; M e  summcrlfd = Aug 15 to Nov 22). 
Percent neqnencY of occurrence is shown dong with the average volume ciass (A=trace-5% B=5-25% 

FOOD lTEM!3 
GREEN VEGETATION 

woodchips 
Roots 
Lichens 

F R r n  
A d a  nudicaufis 
Amnia melanoccrrpo 
Comuddenris 
EmpeDum ni- 
Gaulîhenb hrjpdula 
Rubus spg. 
Sambucus pubens 
SmiIactCtna sp. 
SorbusAmmmcmip 
streptoopus meus 
Vucaiiim 3pp- 
Vacciniam vins-idea 
UnEaiowa f i t  

E=75-1Wh)). Percent fiequenc! 
SPRING - SUMMER 

1992 1993 1995 
II 

A 

1 

d occurrence of major gtoups in bc 
LATE S U M M E R  - FAJL 

1992 1993 1994 1995 
n =3 n=% n=5 n=8 
66.6 75.0 100 37.5 

O 12.5 C O O 
66.7 B 50.0 B 60.0 B O 

O 12.5 A O O 
O O O 12.5 C 
O O O O 
O O O 12.5 A 
O O O O 
O 37.5 C O 12.5 C 

L 
TNNP 
TOTAL 
n=81 
85.2 

49.4 D 
42.0 B 
18.5 B 
3.7 D 
17.3 B 
2.5 B 
12 A 
12.3 C 

11.1 B 
1.2 B 
1.2 B 

34.6 
12.3 C 
3.7 A 
9.9 B 
12 A 
8.6 B 
16.0 B 
12 A 
7.4 C 
12 E 
1.2 A 
13.6 B 
9.9 C 
11.1 B 

67.9 
11.1 B 
7.4 B 
1.2 A 
3.7 B 
1.2 B 
2.5 A 

13.6 B 
42-0 B 

8.6 B 
2.5 A 

17.3 C 

321 C 



GMNP Bear Area Food Habits (N=115) 

TNNP Bear Food Habits (N=al) 

Figure 5: Seasonai food habits of black bcus  in GMNP and TNNP based on 
percent of totaJ occurrences of each food type in scats and stomachs. Years are 
combined (1992 - 1995). 



In August, September, and October, be-s were fiequently found in bear scats (Tables 

3 and 4). Berry species occurred in GMNP bear scats earlier in the season than in TNNP 

bear scats (Table 5). Wifd sanaparilia (Aralia nu&c~ui'is), raspbemes and related species 

(Rubus spp.), bunchbenks (Connrs cataadems), bluebemïes, and mouritain cranbemes 

(known locaüy as "partridgeberries") (Vaccinfum Mtis-i&ea) were important berry 

species in both study areas. The GMNP area had several additional important species 

including black crowbemes ( E m p t n m  nignmr), creeping snowbemes (Gauitheria 

hiqi&Za), and mountain ash (Sorbus mericana). 

Table 5: Dates of first seasonai occurrence of berry species in bear scats coiïected in GMNP 
(19934995) and TNNP (1992-l! 

FOOD ITEM 
FRUITS 
Arne lanchier spp. 
Aralia nudicaulis 
Arcfostaphyhs alpina 
Aronia melartocarpa 
Connrs canadensis 
Empetrrcm nigrum 
Fragaria virginiana 
Gaulîheria hispidula 
Rhamnus alnifolius 
Rubus chamaemorus 
Rubus spp. 
Sambucus pubens 
Srnilacina sp. 
Srbus  antericana 
S&epfopus roseus 
Vaccinium spp. 
Vaccinium vitis-idaea 
Vibumum edirle 
Viburnum îrilobum 

Date of nrst seasonal 
occl 

GMNP 

Aug 24, 1994 
Jui 24, 1993 
Aug 3, 1995 
Oct 8, 1994 
Aug 7,1994 
Aug 14,1994 
Jui 3 1, 1994 
h g  14, 1994 
Jui 13, 1994 
Aug 6, 1993 
hi 3 1,1994 
4ug 14, 1994 

na 
Aug 2, 1994 
h g  14, 1995 
hl 31, 1994 
4ug 24, 1995 
Jui 31, 1994 
Aug 1, 1994 

rence 
TNNP 

na 
Aug 19, 1992 

na 
na 

Sep 3,1993 
Aug 28,1995 

na 
Sep 3, 1993 

na 
na 

Aug 7,1992 
Aug 28, 1995 

Sep 16, 1995 
Sep 11, 1993 
Aug 25, 1993 
Sep 8,1993 

na 
na 



Of the berry species found, raspberries and their relatives were found most fiequently 

in both study areas, and were present in scats every year fiom 1992 to 1995. Rubus spp. 

constituted on average 6-25% of those scats in which they were found and were often 

eaten during August and September. 

Wdd sarsaparilla was present in bear scats of both study areas wery year except in 

TNNP in 1994, when no faIl scats were collected. It was used quite heavily and 

constituted an average volume class of 2530% in both study areas. T t  was commonly 

consumed by bears in August and September. 

Use of blueberries was commonly noted in GMNP and TNNP samples. On average 

they made up 6-25% of the volume of the scats in which they were encountered. 

Mountain cranberries were found every year in which October scats were coiiected. 

On average they made up 2640% of those scats in which they were observed. in both 

study areas. 

Use of buchberries was recorded every year except for 1992. both s t d y  areas they 

constituted on average 6-25% of the volume of those scats in which they were found. 

Crowberries were considered to be important in GMNP but not in TNNP. Crowbemes 

were found in 15 of 1 15 samples (1 3%) from GMNP but ody  1 of 8 1 sarnples (1 -2%) 

fkom TNNP. 

Mountai. ash bemes were important only in GMNP where they constituted an average 

volume of 50-75% of those scats in which they were found. Moutain ash fniits were 



more fiequent in 1994 GMNP scats than in 1995 scats, occurring in 37.5% and 8.7% of 

the scats, respectively. 

Creeping snowberry was important only in GMNP samples. In both study areas it 

made up an average volume of 6-25% of those scats in which it was found. 

Use of the alpine bearberry (Arctosfupylos alpina) was observed in GMNP but not in 

M. In Gros Morne it was only found in two scats, both of which were coiiected in the 

tundra region. 

Animal matter 

Animal matter was present in the samples in the fonn of fles4 hair, bone, feathers, and 

insects (Tables 3 and 4). Büd and rnarnmal remains (excluding bear) were found in 65 of 

the 196 samples (33%): 41% of GMNP samples and 2 1% of TNNP simples contained 

vertebrate remains. Invertebrate remains were found in 80 of the 196 samples (41%): 
. 

3 7% of GMNP samples and 48% of TNNP samples. 

Moose was considered an important animal food in both GMNP and TNNP. Other 

important animal foods in the GMNP area were caribou (Rangifer tar&s), which were 

not found in TNNP scats, and rnaggots (Diptera species) which were present but less 

m u e n t  in TNNP scats. The only other important animal food in TNNP @esides moose) 

was ants (Formicidae species). Ants were found in GMNP samples but less fkequently 

than in TNNP scats. 

Beaver (Cusîor cuna&n!szs) h occurred in at least 3 of 196 samples. Two of these 

samples were stomachs fiom bears hunted at the same bait site within 2 weeks of each 



other. The bait contained chicken fi-yer fat and moose but not beaver. This could be the 

resdt of 2 bears feeding on the same carcass, possibly as a result of predation. 

Snowshoe hare ( L e p s  meric~ltus) remains were only c o b e d  in one bear scat 

which was coUected in GMNP. However, 8 of 196 scat and stomach samples contained 

fùr that could not be identified. 

Garbage 

Garbage was consumed by bears in both GMNP and TNNP, and o c m e d  fiequently in 

those bear scats coliected at landfiii sites. Garbage appeared in 13% of 196 samples, 

comprising on average 2640% of the volume of samples in which it occurred. Of the 48 

scats coliected within 1 km of 1anW sites, 35% (17) contained garbage. Ofthe 148 non- 

dump samples (>1 km fiom l a n w  sites), 6% (9) contained garbage. comprised. Two of 

9 "non-dump" samples containhg garbage were stomach contents of two adult males 

legally shot over bait during the fd hunting season of 1994. One of these stomachs was 

filled with what appeared to be an entire shredded black garbage bag, with some moose 

hair and several berries. Other scats with garbage contained material such as styrofoam, 

plastic, and cloth; two of the scats contained a cigarette butt. 

DISCUSSION 

Bears were omnivorous during the study, although plant matter occurred more 

fiequently in bear scats and stomchs and in greater volumes than ammal matter. Black 

bear diets, while usuaiiy including some animal matter, are primarily comprised of 

vegetation (Jonkel and Cowan 1971, Beeman and Pelton 1980, Eagle and Pelton 1983, 



Costeilo 1992). Consumed plant matter was classilied into two categories: green 

vegetation which was mainly eaten in the sprin&mmer penod, and nuits which were 

mainly eaten in the late summer/fU period. 

Predomhnce of green vegetation in the spring/summer scats has been observed in 

most bear studies (Paquet 199 1, Costeilo 1992, Boileau et al- 1994). Adult female bear 

F2 and her yearlings (see Chapter 3) were fiequently sighted dong a roadside in GMNP in 

May and June feeding on dandelions (Tmmracu~ oflcimIe)- These obsewations declined 

as the summer progressed, coinciding with the availability of more palatable foods. Bean 

commonly use grasses and sedges in the early summer when bemes and hard mast are not 

yet available. Early summer use of graminoid species has been noted across North 

America (MacHutchon and Smith 1990, Boileau et al. 1994). 

The presence of leaves of berry-producing species in the fd scats may have been 

incidental to berry feeding. Similarly, the consumption of spruce and fir aeedles was 

probably incidental to feeding on other food items, especially ants. In GMNP 1 have 

observed many ant hiUs consisting m d y  of conifer needles. 

Berries occurred in bear scats earLier in the season in GMNP than in TNNP, which may 

reflect the delayed season in the eastem part of the island due to its proximity to coastal 

ice flows. 

Raspbemes and related species were the most common berry species found in the 

present study. Costelio (1992) found that during the Jummer Rubus spp. were the most 

common fhits identifiecl in bear scats in the Adirondack region of New York. Samson 

and Huot (1994) observed Rubus i&eus to be one of the most fiequently eaten berry 



species in summer in La Mauricie National Park in southern Québec- Holcroft and 

Herrero (1991) reported that Ruhs  spp. occureci at the highest volumes among beny 

species in bear scats in southwestern Albesta Boileau et al. (1 994) noted that R u h  spp. 

were among the major fhi t  bearing plants consumed in Gaspésie Park in Québec. They 

suggested that the presence of Rubus spp. in areas disturbed by cutting activities or insect 

damage probably attracted bears. The domestic hawest blocks in GMNP were preferred 

by bears in late summer (Chapter 4), which was likely due to the berry species present in 

the early sera1 stages. 

Wild s a r s a p d a  was another common species found in this study, and was present in 

high volumes when it occurred. Boileau et al. (1994) and Pelchat (1983) noted that wild 

sarsaparilla was a major berry producing species used in Québec and northeastern Alberta, 

respectively . 

Vaccinizm spp. were fiequent in both study areas; mountain cranberries generally 

produce f i t  later than other blueberry species (Ryan 1978) and were found in samples 

coiiected later in the fd. Hatler (1972) suggested that VaccÏinim may be one of the 

most important genera of f i t  species used by bears on the continent. Researchers have 

documented its use fiom Alaska (Smith 1984, Hatler 1972) to New Brunswick (Zytaruk 

and Cartwright 1978) to Tennessee (Beeman and Pelton 1980). Samson and Huot (1994) 

reported that bluebemïes were commonly found in scats in southem Québec. Pelchat 

(1983) noted that the bemes of Vaccinim spp. were prominent in the black bear diet in 

northeastern Alberta when beny production was high. 



The importance of black crowbemes in the diet of GMNP bears and lack thereof in the 

diet of TNNP bears was likely due to the habitat dineences in the two parks; GMNP has 

alpine tundra regions and TNNP does not. The vast tundra in GMNP is favorable to mats 

of black crowberxy (Berger et ai. 1993)- W~thin GMNP, there were more crowbemes 

found in the scats collecteci in the tundra region than in the lowlands, Crowbemes were 

also found to be used in the Yukon (MacHutchon and Smith 1990) and interior Alaska 

(Haler 1 967). 

Alpine bearberry was another beny associated with tundra regions found only in 

GMNP. Use of alpine bearberry has been previously recorded in interior Alaska (Hatler 

1967). Researchers have noted the use of a closely related species of bearberry 

(Arctostaphylos uva-WSI] in Alberta (Holcroft and Herrero 199 1, Pelchat 1983) and 

Alaska (Hatler 1967). 

Use of mountain ash berries in the GMNP region was noted by Reeks in 1870, who 

wrote ''Later in the summer the various berries, such as mountain ash (Pyrus amencana), 

for which it readily climbs, ... are its principal food...". In 1994 it was perhaps the most 

important berry species eaten by bars in the park, and constituted the highest volumes of 

al1 the fhiting species in the scats in which it was found. The decline in use of mountain 

ash in GMNP fkom 1994 to 1995 may be due to the scarcity of this species during its usual 

f i t ing  period in 1995, as noted by several park employees that year. This species was 

one of the most common foods eaten in La Mauricie National Park in southern Québec ui 

a year when beechnuts failed (Samson md Huot 1994). 



It appears that Newfoundland black bears include mammals and birds in their diet more 

often than do bears elsewhere in North America; mammai and bird rernains occured in 

33% of scat and stomach samples. Paquet (1 99 1) reported a 3.1% occurrence of mammal 

and bird remains in black bear scats coliected in Riding Mountain National Park in 

Manitoba, In Gaspésie Provincial Park in Que'bec, remallis of vertebrates occurred in 9% 

of samples (Boileau et al. 1994). The coiiection of scat at caribou and moose calf 

morialities in the present study biased the sample slightly toward a high occurrence of 

mammals; exclusion of scats (15) coiiected at mortality sites redted in a 29% occurrence 

of mammal and bird remains. 

Mahoney (1985) reported that bears take on average 15% of the caribou calfcohort in 

the Grey River Herd in southem Newfoundland. He aIso reported that bear predation on 

moose calves in Newfoundland is prevalent. 

It is not known how much of the vertebrate remains found in scat and stomach samples 

in the present study origuiate fiom park-maintaineci bear snaring sites, hunter bait stations, 

natural carrion feeding, or predation. The density of moose in the two study areas is quite 

high, due to the absence of wolves on the island and the protection fiom hunting offered 

by the parks. It is Likely that the high moose density in GMNP, estimated at 3.0 animals 

per square kilometer (Keith 1996), is exploited by bears who certainly could partake of the 

abundance of moose roadkills available to them, in addition to the winter-killed animals in 

the springtime. Bears may prey upon moose neonates in spring. There is some evidence 

that ba r s  may consume unretrieved or injureci moose just outside the park &er the 

moose hunting season begins in fd (see Chapter 3). 



Remains of C e ~ d a e  young found in scats coiiected at caribou and moose caif 

carcasses in remote areas of GMNP were assumed to be ingested as a result of predation. 

Fieen of the 105 GMNP scats were collecteci at 6 caribou and 3 moose caif kiil sites in 

the tundra region of the park Twelve of these scats containecl bone fkagrnents or 

Cervidae hair- 

Redts  fiom ongoing caribou research in GMNP indicate that over a period of 3 years, 

13 of 24 mortaiities of coilared calves (54%) were caused by bear (Mawhinney et al. 

1996). In Gaspésie Provincial Park, Québec, Boileau et al. (1994) reported that black 

bears were responsible for 3 of I l  caribou calf mortalities (27%) for which the cause of 

death could be determined, 

BIack bear predation on moose has been weil documented in Alaska (Franzmann et al. 

1980, Bailard et al. 1990, Schwartz and Ftammaan 1991), but has been reported 

Sequently in other areas of North America Remains of moose were found in Riding 

Mountain National Park in southern Manitoba (Paquet 1991), and in Gaspésie Park in 

southern Québec (Boileau et al. 1994), but in both cases unnaturd feeding on bait or at 

dumps was suspected. No moose remains were found in 30 black bear stomachs in an 

earlier study in southern Québec (Juniper 1978). 

Two observations of bars chashg young moose were made in GMNP during the 

study: one by a park warden in the alpine region and the other by several highway workers 

in the lowland region. In Terra Nova, a sunilar chase was o b s d  by park wardens. In 

none of these chases was the bear suc ces^; however, these instances indicate that bears 

may occasionally attempt to prey upon young moose. 



Neither snowshoe hare nor beaver appear to constitute important bear foods on the 

island. In Alaska, snowshoe bare was a primary food source for black bars (Schwartz 

and Fr- 1991)- 

Garbage was found in less than one seventh of the scat and stomach samples, and most 

of the samples containing garbage were coiiected w i t h  1 km of a l a n a  site. Garbage 

ocmed  in less than haif of those samples collected within 1 km of a landfill site. From 

these observations, it appears that natural foods are more important in the diet of black 

bears than are unnatural foods. It is possible that the importance of garbage was 

underestimateci in the diet of black bears in this study, because human foods may be 

digested more thoroughly than natural foods, and therefore may be less detectable in scats 

(Grenfell and Brody 1983)- However, Hatler (1972) found that the proportion of garbage 

material does not usually change along the digestive tract, due to the cornmonly high 

incidence of undigestible material in ingesteci garbage. 

In the present study bear scats were collected dong trails and roads in the study areas, 

and when encountered during any field activities. Opportunistic coliection of scat samples 

is typical of most bear food habit studies (Keilyhouse 1980, Norton 1981, Holcroft and 

Herrero 199 1, Costello 1992, Boileau et al. 1994, Samson and Huot 19941, and while it is 

an efficient means of data coliection, it precludes sound statistical analysis of food habits. 

The collection of scats dong random transects or systematicdy along sampling routes 

wouid dow more rigorous cornparisons of results within and among studies. 

One of the goals of this study was to descnbe the food habits of bears within the two 

national parks of Newfoundland, which had never been undertaken previously. 1 did not 



measure the availability of the various food items within the habitat types of the parks. In 

1994 1 endeavored to measwe the abundance of bluebemes in plots in GMNP to monitor 

the availabiiity of this species over a two year pexïod. 1 chose to measure bluebemes 

because Vaccinium species were noted to be important to bears across North Arnerica 

(Hatler 1972, Pelchat 1983, Smith 1984). 1 assumed that the availability of this species 

wouid be more important to b a r s  than the other berxy species present in the study area. 

After examination of the scats coliected during 1993 and 1994, however, it was evident 

that other species such as raspbemes, wild sarsapariîia, and mountain ash were more 

commonly found than blueberry. In view of these fïndings, 1 did not measure blueberry 

plots in 1995, as operational wsts outweighed the benefits- In 1996 a monitoring 

program was initiated in GMNP to measure the availability of several species including 

raspberries, wiid sarsaparilla, mountain a&, bluebemes, and other species. 

In conclusion, several species of plants and animals are important to bears in 

Newfoundland. Early successional plant species inducihg raspbemes, mountain ash, and 

bluebemes are used heaviiy. Black bears are able to forage in the alpine tundra regions, 

where they may consume black crowbemes and prey upon caribou calves. The 

unnaturaliy high density of moose present in some areas of Nedoundland, namely in 

national parks and areas inaccessible to hunters, may provide a more consistent source of 

protein for Newfoundland bears compared to rnainiand populations. Garbage is consumed 

by bars  using landnll sites in Nedoundland and supplement natural foods; whether it is 

an essential component of their diet remainn mknown. 



CHAPTER THREE: HOME RANGES 

INTRODUCTION 

Burt (1943) detiaed home range as the area traversed by an animal in its normal 

activities of food gathering, mating, and caring for young. Home ranges of adult male 

black bars are usudy much larger than those of adult females (Jonkel and Cowan 1971, 

Reynolds and Beecham 1980, Young and Ruff 1982). Adult male bears have home ranges 

that commonly overlap several adult female home ranges, thus aliowing them the 

opportunity to breed with more than one female. Femaies usualiy have much smaller 

home ranges, and Amstnip and Beecham (1976) suggested that female bears should 

occupy the minimum area required to secure adequate nutrition for self-maintenance and 

to support the development of young. 

Bears are intrasexualiy territorial in some environments (Jonkel and Cowan 1971, 

Young and Ruff 1982). Horner and Powell (1990) suggested that adult female black 

bears exhibit territorial behavior, expressed in part by the amount of overlap in their home 

ranges, in response to Mering levels of resource productivhy. 

Black bear movements within their home range are iduenced by the abundance of food 

resources within habitats (Garshelis and Pelton 198 1). Bears occupy larger areas in years 

of scarce food than in years of abundant food (Pelchat 1983). Young and RUE (1982) 

suggested tbat home range sizes of female bears estimatecl using the same methods for 

ciiffereut areas codd provide a meam of comparing the quaiity of black bear habitat 

among regions. 



Payne (1978) shidied bears captured at garbage dumps and suggested that 

Newfoundland bears may have smaîi home ranges. He proposed that concentrated food 

sources at 1audfi.N sites may result in small home ranges which overlap with those of other 

bears. 

The purpose of this portion of the study was to d e t e e  home ranges size and 

overlap of adult female bears and to assess how local 1andfü.i sites rnay infiuence these 

factors. 

METHODS 

Bear Trapping, Handliag, and Telemetry 

Most bears were captured using Aidrich foot snares at baited stations located within 

GMNP south of the town of Rocky Harbour. The snare sites were located within 100 

meters of the main park road and were of the "cubby" type (Johnson and Pelton 1980)- In 

this set-up the bait is placed at the rear of a small corral, usualiy made nom fàllen trees, to 

which there is only one entrance, with one or two snares being placed at the entrance. 

The baits varied fiom moose and caribou meat to donuts and molasses. Occasionally 

"stink baits" were used consisting of rotîhg broiler chickens tied in burlap bags over the 

snare sites. The snares were checked daily. In areas known to be fiequented by bears, 

such as at the Lomond garbage dump and sites of nuisance bear activity, bears were 

captured in ailvert traps. Bears were also ''fie darted" at the local landfiii site, or nom a 

helicopter in the high country. AU bears were tranquilized with the imrnobiiizing agents 

Telazol (tiietamhe HCI and zolazepam HCI; Fort Dodge Laboratories, Fort Dodge, Iowa) 



or Rompun (Xylazine K 1 ;  Miles Laboratones, Rexdaie, Ontario) and Ketamine HCl 

(Rogar/STB Inc., London, Ontario). 

ImmobiliPng agents were admiriistered by a dart shot fiom a dan gun using a low 

impact charge. When possible, capîured bears were weighed (to the nearest kg) using 

spring scales and the foliowing body measurernents were recorded to the nearest cm: i) 

total length, fkom tip of nose to tip of tail dong contour of body; ii) neck girth, taken 

halfiivay between head and shouiders; üi) chest girth, taken immediately behind fiont legs; 

iv) head girth, taken around broadest part of the head in fiont of ears; v) shoulder height, 

fiom top of scapula to tip of middle claw with leg fbiiy extended; vi) fiont and hind foot 

width, bottom of the foot, across widest part of the pad; and vii) fiont and hind pad 

length. Each bear was tagged with a numbered ear tag. Females over 100 lbs and adult 

males were fitted with VHF collars transmitting in the 148.0 - 148.999 mHz range or 

Platfonn Transmitter Terminai (PTT) collars (Telonics hc., Mesa, Arizona), which were 

monitored at regular intervals via satellites (Argos).. The PTT collars were also equipped 

with a conventional VHF unit transmitting in the 150.0 - 150.999 mHz range for standard 

ground or aenal telemetry. 

Ground telemetry was conducted with a hand-held antenna or with a vehicle-mounted 

null antenna system (two "IF'- antennae arranged on a cross boom and a null combiner) 

(Telonics Inc., Mesa, Arizona). Telemetry was conducted during daylight hours. 

Triaogulation was employed when trachg Born the ground, with three or more bearings 

taken within 50 minutes of each other. Ground locations were attempted, on average, 

every second day. Aerial telemetry of bears was perfonned periodically throughout the 



study by a helicopter or fked-wing aircfaft. The PTT collars were prograrnrned to record 

a location every two days. 1 attempted to minimize serial correlation of data by using oniy 

locations obtained more tban 20 hours apaR Bearings obtained by ground-based 

teiemetry were plotted using the program LOCATE IT (Nams 1990), which provided error 

eiüpses for each location (calculateci 6om the average angle error). 

Wtth the satellite locations, SeMce Argos provided a location quaîity index with each 

re-location (classes A, B, O, 1, 2, 3). 1 oniy used the 2 highest quality location types, 

classes 2 and 3, which are supposedly accurate within a radius of 500 m and 150 m, 

respectively. Accuracy of the aerial telem- was assumed to be within 2 km2 (radius of 

798 m). 

Home Ranges 

Home range sizes of bears were e s h t e d  using the computer program HOME 

RANGE (Ackerman et ai. 1990). This program also tested for serial correlation among 

bear locations using the methods of Swihart and Slade (1985, 1986). Home range sizes 

were based on the 100% minimum convex polygon method (MCP, Mohr 1947). This 

method is commonly used by researchers and aliows for cornparison with other studies. 

The 95% minimum convex polygon and 95% adaptive k e d  technique (Worton 1989) 

were determinecl using the program CALHOME (Kie et al. 1994). Only locations with 

error eiüpses of less than 2 km2 were used for the home range analyds. S i g h ~ g s  of these 

bears at the dump were excluded nom the home range andysis. The number of locations 

d c i e n t  to delineate 100% MCP home range size was determineci using a modification of 

a technique described by Schooley (1990) (Appendix IV). 



Bear Trapping and Handling 

Twenty-one bears were captured in GMNP fkom 1993 to 1995 (Appendîx V) . The 

measurernents of adult bars  are suamarized in Table 6. Fourteen of these ba rs  were 

fïtted with radio-collars; however, during the study four of the collars slipped off and one 

coiiared bear died during recapturing. Two other bears lost their coflars but were 

subsequently re-collared. 

Table 6: Summary of body morphoiogy (mean f SD, srrmple size in brackets) of adult black 
bears in GMNP, 1W3-1995. 

Measurement 1 FEMALES 1 MALES 

Chest girth (cm) 

Total length (cm) 

Neck girth (cm) 

Front paw width (cm) 

Shouider height (cm) 

Telemetry and Home Ranges 

Ten coiiared bears (7 adult females, 2 adult males, 1 juvenile female) were located 243 

times fiom June to October in 1995 (Table 7, Figure 6). However, only five adult females 

(FI, F2, F3, F4, and FS) were successfully located on a reguiar basis. These five were 

located on average once every 3.5 days (n=207). None of these females had cubs in 1995, 

but four of them (FI, F2, F3, and F5) had cubs in 1994. Seventeen (8.4%) of theu 

locations were from heliwpter or ked-wing aircraft, 10 (4.9%) were sightiags fiom the 

ground, 27 (13.3%) were by satellite, and 149 (73.4Y0) were ground telemetry locations. 
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The fÏve adult fernales (FI, F2, F3, F4, and F5) were located fiequentiy enough to 

estimate home range sizes (Appendix IV). The number of locations required to 

mfiiciently delineate home range sizes varied fiom 21 to 36, and the average was 25.6 

locations- Senal correlation among locations was observeci in four (Fl, F2, F3, and F4) 

out of five radio-tagged females (P < 0.05). The average home range size of these five 

bears was 47.7 km2 (range = 27.7 w79.9 lon', sd = 2 1 -7 &) (Table 8). Home ranges 

taken fiom other North Amencan studies are &en in Table 9- 

Table 7: Numkr of locations Rth a 2 Imi' accuracy or better of radio-collard burs Tiom 
June to October 1995 in GMNP. 

- 
No. 

F1 

F2 

F3 

F4 

F5 

F6 

FS 

F9 

Ml 

M2 
- 

total - 

Number of 
locations 

Date of iait. 
- P m  

18-Id-93 

16-Id-94 

13-AUE-94 

20-Aug-94 

2--94 

40-94 

3 O-Aug-95 

22-Sep95 

22-Ju-95 

12-hl-95 

Date of 1st 
1995 location 

30-Oct-95 

30-Oct-95 

30-Oct-95 

20-Oct-95 

2 3 a - 9 5  

22-Jlt~l-95 

07-Oct-95 

22-0cî-95 

04-0ct-95 

04-oct-95 



Figure 6: Locations of radio-collared beam in 1995. 



The home ranges of the five adult female bears ai i  included one of the two garbage 

dumps in the park (F4gure 7). Female bears FI, F2, F3, and FS all had home ranges that 

included the Lomond dump, wheras F4's home range included the Noms Point dump 

(Figure 7, Appendix VI). The largest home range (79.9 lad) was for female F3 who 

moved outside the park for a 9-day penod fiom Sept. 17 to Sept. 26, 1995 (Appendix 

W. 

The relatively small home range of adult fende  FS was located entirely within the 

home range of adult female F3, encompassing approximately 35% of female F3's home 

range. However, excluding those locations in the immediate vicinity (within 1 km) ofthe 

dump, only 4 (1 1%) of female F3's 35 locations were within the boundarïes of FS's home 

range. F e d e  F3 appeared to move through the regîon of female F5's home range to 

access the Lomond garbage dump (Appendix VII). 

Approximately 64Y0 of the home range of adult female FI and 90% of that of female F2 

overlapped each other. Unlike bears F3 and F5, they often used the same areas within the 

overlapping portion of their ranges. However, they used these areas at difEerent times, 

and were never located within 500m of each other, excluding the observations of 

simultaneous feeding at the Lomond garbage dump. 



Table 8: Home range areas for radio-coîïared black bears in GMNP from June to October 
1995. 

5 
BEAR lûû?! Minimum Corn 95% Minimum Convex 95% Adaptive 

NUMBER (# locations) Polygon Polygon Kemel 

F1 (35) 58.7 55.5 99.3 

F2 (48) 41-3 38.8 44.4 

F3 (45) 79-9 65-1 122. I 

F4 (39) 30.9 26.1 40.9 

F5 (40) 27.7 17.9 30.4 

Table 9: Adult fernale black bear 100% MCP annuai home ranges in northern regions of 
North America 

- - 

No. of Home range (km2) 

Location 

GMNP, Newfoundiand 

Adirondacks, New York 

Gaspésie, Quêbec 
PNM b, QU& 

Western Manitoba 

Riding Mt. Nat Park, Man, 

Northern Alberta 

Cold Lake, AIberta 

Southem Yukon 

a female b a r s  over the age of 

locations 

207 

493 

- 
- 
399 

- 
63 

542 

128 
I 

Year 

Merence 

mstudy 

Costeiio (1992) 

Boileau (1993) 

Samson and Huot (1994) 

Klenner (1 987) 

Paquet (199 1) 

Fulier and Keith (1980) 

Pelchat (1983) 

MacHutchon and Smith (1990) 

Parc National de la Mawlcie 



B e a r  

Figure 7: Home nages of fwe rdult femdt bun (FI, F2, F3, F4, FS) in GMNP 
fmm June to October in 1995). The asterisks indicate the locations of the two 
garbage dumps within the study area. 



DISCUSSION 

Only five of ten radio-coilareci bears could be located sufficientiy fiequentiy to calculate 

home ranges. These were five females that were prirnarily located in the lowland area in 

the south of the park Two other females (F , FS) were not collared until later in the 

season and two addt males (Ml, M2) were rarely located withui the park Maies 

generally occupy much larger home ranges than females and it is ofien not possible to 

locate them fiom the ground consistentiy throughout a study (Young and Ruff 1982, 

Costello 1 992)- 

The locations taken fkom four of the adult females were serially correlateci. Powell 

(198 ) proposed that ail movements by a bear depend on past experiences and that no two 

telemetry locations are ever truly independent. Swihart et al. (1988) suggested that for 

some anirnals it may be impossible to obtain a large sample size of independent data within 

a biological season. 

The largest adult female home range estimate (F7) was 2.6 tirnes larger than the 

smallest home range estimate (F5). A contri'buting factor to the large home range size of 

F7 was a long range excursion she made outside the park during a 9-day p e n d  in 

September 1995. During this period she was located 5 times in an area just outside the 

park boundaq~ Her rnovement to this area was possiby related to the opening of the 

moose hunting season in that area on Sept. 9, and consequently to the availability of 

unretrieved or injured moose as a food source. During this penod 1 coilected several bear 

scats in this area that were composed primarily of moose hair and insect larvae (maggots), 

suggesting consumption of carrion. Grenfeu and Brody (1987) also suspecteà bear 



feeding on unretrieved deer during the deer hunting season in northern California. If the 

locations taken between Sept. 17 and Sept. 26, 1995 are excludeci fiorn the home range 

estimate of female F3, the home range for this bear would be 46.9 k d ,  and the average 

home range size for the five female bears would change fiom 47.7 km2 to 41.1 k d  (sd = 

12.5 km2). 

The home range sîzes of adult females in this study are similar to those observed in 

Idaho (Amstrup and Beecham 1976), Qukbec (Boileau 1993, Samson and Huot 1994), 

and New York (Costeiio 1992). Demis et al- (1996) reported large annual home range 

sizes of two addt f a d e  bears in another study in western Newfoundland (61 -3 & and 

103.2 w; however, these ranges are not diredy comparable to the present study 

because they were based on two years of data. Earle (1995) also reported large summer 

home ranges for f e d e  bars in TNNP (average = 1 10 km2, sd = 138 krn2, range = 24.4 

to 269.5 km2, n=3). Howwer, the data that E d e  (1995) presented were averaged over 

three years of data, and are not directiy comparable to the present study. 

The large variation in home range sizes (27.7-79.9 km2) observed in the female bears of 

GMNP cannot be attribut& to différences in reproductive state, as aii five bears were 

without cubs in 1995. Costeilo (1992) also found that the home range sues of adult 

females in the Adirondack Mountains of New York vari& considerably among individuals 

in the same year (7.0-53.1 km2). The annual home range of addt f d e s  in La Mauricie 

National Park in southem Québec varied fiom 15.1 to 369.2 & in one year (Samson and 

Huot 1994). 



The extensive overlap among the home ranges of 4 adult f e d e s  in this study is 

comparable to the high degree of overlap reported by Garshelis and Pelton (198 1) in Great 

Smolq National Park, Tennessee. Klenner (1987) suggested that considerable overlap of 

adult female home ranges in western Manitoba may have been in part due to social 

instability which prevented the establishment of relatively constant home ranges, as the 

bears were subjected to high mortality by hunters and trappers- In Idaho, Amstmp and 

Beecham (1976) observed extensive home range overlap, which they attributed to a 

dietary reliance on plant foods that occurred in patches. Homer and Powell (1990) 

similarly ascri'bed home range overlap in bears in the southern Appalachian Mountains to a 

habitat that was desaibed as highly productive with a clumped distriiution of bear foods. 

The presence of the Lomond garbage dump was perhaps the primary reason for the 

extensive overlap of home ranges in tbîs study. The home ranges of four collared females 

overlapped in the vicinity of the dump, which occurred at the edge of ali four home 

ranges. Rogers (1987) noted overlap ammg territories at garbage dumps, which occurred 

at the edges of temtories in Minnesota In Mantoba, 18 bears had home ranges which 

overlapped a landfill site located just outside the boundary of Riding Momtain National 

Park (Pacas and Paquet 1994). 

There is some indication that at least two of the bears' home ranges overlapped solely 

because of the landfill site. Although the home range of adult female F5 was entirely 

within that of adult female F3, it appeared that F3 spait relatively lïttle t h e  in the home 

range of FS, possibly passing through solely to access the landfill site. The geography of 



the area precluded her use of any other land mute to the l a n a  without travelïng 

ext ensively . 

There was a bïgh degree of spatiai overlap in the ranges of adult female ba r s  FI and 

F2. However, they were never observeci using the same area (within 500 m) in the 

overlapping portion of their home ranges at the same tirne. Nevertheless, on several 

occasions these two bars were seen using the garbage dump at the same time and 

appeared to be quite tolerant of each other, coming within 5 meters of each other with no 

sign of aggression. Similarly, Young and RufF (1 982) found that two aduit f d e  home 

ranges in Alberta overlapped spatially but usually not temporally, akhough simultaneous 

use of a garbage dump was recorded. They concluded that adult female bears were 

territorial at Cold Lake, as indicated by their temporal avoidance in s h e d  areas away 

fiom the dump. 

There may have been d e r  adult females in the area who were not captured. The 

home ranges of these bears could obviously not be measured, and may have overlapped 

the home ranges of the collared bars  both spatially and temporally. However, in 37 days 

when bears were observed at the Lomond l a n w  site, there was only one other adult 

female bear obsewed (F7), besides the females already coilared- This uncollareci bear had 

been captured once, but slipped her radio-collar within severai days. 1 feel reasonably 

certain that we coilared nearly ail ofthe aduit females that used the landfili site, except for 

this one bear. 

In a recent study in western Newfoundlanâ, Dennis et al. (1996) reporteci the home 



female bears in TNNP appeared to be territorial, as no sigdicant spatial overlap of  their 

home ranges occurred. 

In summary7 adult female bears in GMNP had moderate home range sizes and exhihited 

territorial behavior. The overlap in the bear home ranges did not indicate a high degree of 

tolerance arnong these bars, as they appeared to avoid each other within the overlapping 

portions o f  their home ranges. The presence of the Lomond garbage dump, and use of the 

dump by bears, likely caused much of the overlap that was obsewed in the home ranges. 



CHAPTER F O W  HABITAT SELECTION 

INTRODUCTION 

Habitat use of nnimals kely reflects the availability of necessary resources. For black 

bears, food is a parbculariy important resource. Bears go without food and water for 

several months of the year during their winter dorm~i~lcy period. Before they den, they 

must accumulate enough fat reserves to sustain them during the winter. Fat storage 

during this tirne of year is especiaiiy important to reproductive fedes ,  who rnay have to 

attain a certain critical weight in order to become pregnant (Rogers 1976). 

Black bars depend heavily on vegetation for much of their diet, and habitat use may 

not only reflect the spatial distribution of important plant foods, but the phenology of plant 

species as weil. Food choices of bears in Ndoundland changed over the season 

(Chapter 2). Seasonal changes in black bear habitat use are weli documented and have 

commonly been attrï'buted to variation in food availabiiity (Unsworth et ai. 1989, Heligren 

et al. 1991). 

Black bear use of log@ areas has been documented by many researchers (Lindzey and 

Meslow 1977, Young and Beecham 1986, Unsworth et al. 1989, Boiieau et al. 1994, 

Costello and Sage 1994, Sampson and Huot 1994), and has iargely been attributed to 

increased food availability in these disturbed areas (Boileau et al. 1994, CosteUo and Sage 

1994). On the other hand, some authors have reporteci black bear avoidance of cut-over 

areas (Jonkel and Cowan 197 1, Clark et al. 1994). 



The presence of dornesbc harvest blocks in GMNP, where residents cut wood for 

domestic heating and construction purposes, provided a unique opportunity to study bear 

use ofcut-over areas in an area where they are protected fiom hunting. 

Garbage dumps also influence bear movements (Rogers 1987, Paquet 1991), often to 

their detriment (Rogers et ai- 1976, Mattson 1990). Ln Newfoundiand, as in other areas, 

bears using Iocai lanàfili sites are o h  assuneci to be dependent on human food sources, 

and are seen essentiaily as "beggars" of the wildlife kingdom. For this, they have been 

destroyed unnecessarily and often in great numbers at l a n m  sites. 

The objective of this portion of the study was to detennine whether bears select certain 

habitat types over others, and the extent to which bears use landfill sites- 

METHODS 

Telemetry 

Triangulation was employed with ground telemetry, with three or more bearings taken 

within 50 minutes of each other. Ground locations were attempted on average every 

second day. Aenal telemetry of bars  was performed periodicaily throughout the study 

fkom a heiicopter or fïxed-wing aircraft. The PTT collars were programmed to record a 

location every two days. 1 attempted to minimize serial correlation of data by only using 

those locations which were obtained more than 20 hours apart. 



Habitat Availability and Selection 

Dominant vegetation types in GMNP were delineated from aerial photos and as 

described by Berger et al. (1992). Habitat boundaries were digitized into SPANS GIS 

(Tydac technologies Inc. Nepean, Ontario 1995). Vegetation types in the park were 

classified as gras, intertidal salt mars4 sedge fen and bog, sphagnum bog, riverine tbicket 

and meadow, larch scrub, black spmce forest and scrub, tuckamore (knimmholz), heath 

dwarf scrub, balsam fïr forest, heath-Lichen tundra, serpentine barrens, cleared settled 

areas, and water (Figure 8, Berger et al. 1992, 1:150 000). 

1 generated a second GIS map layer depicting logging activity in the park. For this map 

layer 1 recognizeed three categories of forest management: logged areas - forested areas 

(black spmce forest and balsam fi forest) occurring within the domestic harvest blocks; 

natural forest - forested areas (black spmce forest and balsam fir forest) occurring outside 

the domestic harvest block (non-harvested areas); and primarily udorested areas 

(composed of heaîh lichen tundra, sedge fen and bog, and tuckamore). Domestic harvest 

blocks #3, #4, #6a, and #6b feu within the study area. The enclave town of Roclcy 

Harbour was treated as a domestic hanrest block as we4 due to the similar cutting 

practices. Two areas that are classified by GMNP as domestic harvest blocks (block #5 

and block #IO) were treated as natural forest, as they are inaccessible to people and 

receive little to no use by residents (C. WentzeU, Parks Canada, pers. comm-). The 

natural forest uicluded areas that may have been logged >22 years prior to sampling. 



Figure 8: Dominant, vegetation typa  within GMNP (Berger et al 1992, 1:150 000) 



Radio-telemetry data from f i e  addt female bars (F 1, F2, F3, F4, and F5, see Chapter 

3) were used for the habitat selection anaiysis. Data fiom the other collareci bears were 

excluded fiom the analysis due to an hadequate nurnber of locations. 

The ground locations were plotted using the program LOCATE II (Nams 1990), which 

provided error ellipses for each location (calculateci fiom the average angle error). Only 

those ellipses less than 2 km2 were used for the habitat use malysis. The error ellipses of 

each location returned by LOCATE II were superimposed onto the digitizd habitat maps 

using Spans GIS. 1 assigned a habitat type to each location according to the habitat 

encompassing the largest area within the error ellipse. In the case where 2 habitats 

enclosed 50% of the ellipse, both were assigned and weighted by 0.5. Locations with the 

largest habitat encompassing c40 % of the ellipse were discarded. 

With the satellite locations, SeMce Argos provided a location quality index with each 

re-location (classes B, O, 1, 2, 3). 1 only used the 2 highest quality location types, 

classes 2 and 3, which are supposedly accurate within a radius of 500 m and 150 m, 

respectively. Accuracy of the aerial telemetry was assumed to be w i t h  2 km2 (radius of 

798 m). these locations I created cirdar error areas based on the appropriate 

radius, and superimposed these areas onto the habitat maps. Habitat types were assigned 

to these locations by the same method as the error ellipses. 

1 used Chi - square goodness of f i t  tests to determine if bear habitat use differed fiom 

expected use based on habitat availability (Neu et al. 1974). Some habitat categories were 

merged so that the criterion for Chi - square tests could be met (Dixon and Massey 1969). 

Smd, Sequent habitat types were excluded from the analysis ifthey received no use by 



bears (Aebischer et ai. 1993). When habitat use was signif~cantly different nom expected 

use (P < O.OS), Bonferroni z statistics were used to determine which habitat types were 

used more or less fiequently than expected (Neu et al. 1974, Byers et al. 1984). The data 

for the five females were pooled (Aiidredge and Ratti 1986) because the standard 

deviation of the number of locations taken for each bear was relatively srnail (average 

number of locations = 41.4, sd = 5.1). Where possible, 1 tested habitat selection by 

season, based on a dietary shift fiom primarily green vegetation in springl summer (May - 

August 14) to berries in late summer/fd (August 15 - November). 

Johnson (1980) recognized the hierarchical nature of an animal's selection of habitat at 

distinct scales. The largest scale, termeci first order selection, is the selection of a 

geographical range of a species. Second order selection (or Zanakcqpe fevef selection) 

occurs within the geographical range, and determines the home range of an individuai. 

Third-order selection (or stand levef selection) involves the use of habitats within a chosen 

home range. Aebischer et al. (1993) recommended that analyses of habitat selection 

should be camed out in stages to idente differences in habitat selection at each level. 

To assess habitat use at the landscape level 1 included habitats that were not used by 

bears, and that were not included in home ranges. Therefore, 1 denned the perimeter of 

the study area based on locations of snare sites rather than composite home ranges. Arcs 

with a radius of the average 1000/o MCP home range sue of adult fendes were 

circum~cn'bed around each snare site to create a boundary for the study area. 



To assess habitat use at the stand level 1 examined each individual's use of habitats 

within their respective 100% MCP home ranges- AU locations of the five addt fernales 

that fell within the park were includd in this analysis. 

Use of the Garbage Dump 

In the summers of 1994 and 1995 1 periodically visited the dump during July and 

August to record the presence of bears. In 1995 1 also visited the dump during September 

and October. These recordings were made opportunisticdy during radio-tracking 

activities, and were taken during daylight hours between 9:00 and 20:OO. The caretaker of 

the Lomond dump and park employees also provided me with information on bears at the 

dump. 

1 attempted to quanti@ use of the Lomond garbage dump (by bears FI, F2, F3, and F5) 

and the Noms Point dump @y bear F4) by generatïng 300 random locations within each 

home range and comparing the distances of the random and actual locations (Mann 

Whitney U test) to the dump. 

Landscape Level Habitat Seleetion 

Of the 207 locations taken of the five adult fernales, 191 (92%) fell within the 

delineated study area. Ten of these 191 locations (5%) fell outside the park where 



habitats were not descnied; these locations were excluded f%om the habitat use anaiysis. 

Sightings of bears at the garbage dumps were excluded fkom the habitat use analysis, as 

these data violate the assumption of equal detectabi.  of animais throughout the study 

area. 

AU vegetation types of the park were not present in the dehed study area. 1 excluded 

fiom the analysis uncornmon habitat types that were present in the study area but unused 

by bears: intertidal salt marsh, sphagnum bog, riverine thicket and meadow, cleared settIed 

areas, and water. These categories made up iess than 4% of the study area combined. The 

five remaining vegetation categories were included in the habitat use analysis: balsam lir 

forest, black spruce forest and scrub, sedge fen and bog, heath lichen tundra, and 

tuckamore. Use of these five vegeîation types were not tested seasonally, due to 

inadequate sample sizes. The data fiom locations taken fiom June to October were 

pooled to determine overd habitat use for the whole study period. Habitat use differed 

fiom habitat availability by dominant vegetation type (x2 = 28.56, df = 4, P < 0.001, n = 

181) (Table 10). Balsam fir forests were used more than expecîed and heath lichen 

tundra, sedge fen and bog, and tuckamore were used less than expected (P = 0.05, n = 

18 1). Black spmce forest types were used according to availability (P = 0.05, n = 181). 

To determine seasonal use of dominant vegetation types, 1 merged the heath Lichen 

tundra, sedge fen and bog, and tuckamore habitat types into one category which 1 termed 

"primariiy nonforested". These thme habitat types were al1 useâ less than expected in the 

anaLysis of the pooled data, and are generaiiy found adjacent to one another in the higher 

elevations of the park 



Table 10: Avaïiability and use of dominant vegetation types by 5 female black bears in 
GMNP trom June to October, 1995. 

Ratio of observed l0catio11~ to exDected locations based on available habitat tvue 
Bear Sedge fen and Heath-lichen BIackspnice Balsam fir forest 

expected based on habitat availaûility h2 = 28.56, P c 0.001). 

- 

b Partidar habitat type use signincantly diifkrent fiorn expected based on habitat 
availability (Boaferroni 2-test, P = 0.05). 

Toîaia 
( ~ 1 8 1 )  

Habitat use mered fiom habitat availability estimated by dominant vegetation type in 

spring/-er (x2 = 14.23, P c 0.00 1, n = 88) (Table 1 l), and late summer/fd (%* = 

14.33, P < 0.00 1, n = 93) (Table 12). In springhummer bears used nonforested habitats 

less than expected, balsam fû forest more than expected, and black spruce forest and scrub 

according to availability (d tests P = 0.05, n = 88). The same patterns of use were 

observed in the late summer/fall (aü tests P = 0.05, n = 93). 

Habitat use was tested seasonaiiy for forest management type. Habitat use differed 

fiom habitat avdabity by forest management type in spri.ng/summer (x2 = 16.8 1, df = 2, 

P < 0.00 1, n = 87) (Table 1 3), and late summer/fàll h2 = 27.56, P < 0.00 1, n = 93) (Table 

14). In spring/summer bears used nonforested areas less than expected (P = 0.05, n = 87), 

and logged areas and natural forest according to availabiiity. In late swnmedfall bears 

used nonforested areas less than expesteci (P = 0.05, n = 93), logged areas more than 

expected (P = 0.05, n = 93), and naturai forest according to availability. 

a Number of locations within habitat types siguifïcantiy different fiom the number 

015.9~ l I ~ 5 . 2 ~  13SI 16.1 115.5~ 165.51138.3~ 



Table 11: Availability and use of dominant vegetation types by 5 femaie black b a r s  in 
GMNP during spring/summer 1995. 

Ratio of observed locations to expected locations based on available habitat tyue 
Number of Primarily non- Black spruce forest and scmb Balsamfirfofest 

Particular habitat type use significady Merent nom expected based on habitat 
availability (Bonferroni 2-test, P = 0-05). 

locations forested 

Table 12: Availability and use of dominant vegetation types by 5 female black bears in 
GMNP during late summerlfdi 1995. 

Ratio of abserveci locations to txxcted locations based on availabie habitat tvPe 
Number of Prixnarily non- Black spnice forest and s c d  Baisam fïr forest 

Total' 
(n=88) 

locations forested 
Total' 1 V13-6~ 1 738.3 1 û4-5/7 1. lb 

a Number of locations within habitat types significantly dinerent fkom the number 
expected bas& on habitat availability k2 = 14.23, P < 0.001). 

1112.9~ 6/7 -8 

( ~ 9 3 )  I I I 
Number of locations within habitat types signincamly different f?om the number 

8 1/67.îb 

expected based on habitat availabiiity h2 = 14.33, P < 0.00 1). 
b Particuiar habitat type use s i f lcany different nom expected based on habitat 
availability (Bonferroni 2-test, P = 0.05). 

Table 13: Availability and use of forest management types by 5 female bladc bears in GMNP 
during spring/summer 1995. 

Ratio of observed locations to exuected locations baseü on available habitat tvDe 
Number of Non-foresteci Forested areas within cutîing blocks 
locations Naturai forest 
Total' 1 1 / 1 ~ . 2 ~  1 30/22.3 1 56/49.5 
(n=m I 1 I 
a Number of locations within habitat types sigdicaatiy different from the number 
expected based on habitat availabiiity k2 = 16.8 1, P < 0.00 1). 
b Partidar habitat type use signifïcantly different fiom expected based on habitat 
avaüability (Bonferroni Z-test, P = 0.05). 



Table 14: Availabüity and use of forest management types by 5 femde black bears in GMNP 
during late summedfd 1995. 

Ratio of o b d  Iocatious to exmxteâ locations based on available habitat rime 
Number of Nooforested Forested areas within cuttïng Naturai forest 

Particular habitat type use signiscautly different fiom expected based on habitat 
availability @onferroni Z-test, P = 0.0 5). 

- 

locations bl& 

Stand Level Habitat Selection 

Of the 207 locations taken of the five adult females, 14 (7%) fell outside the park 

boundary and could not be assigned a habitat type; these locations were excluded from the 

habitat use analysis. 

Habitat use of individual females within their home ranges could not be tested due to 

hadepuate sample sizes; instead 1 pooled the results fiom ail the females within their 

respective home ranges. The effective shidy area for the pooled results was strictly those 

areas contained within the home ranges of the females. 

Total. 
@=93) 

Bear use of dominant vegetation types within home ranges did not differ seasonally. In 

spring/summer females appeared to use unforestecl habitat types less than expected, 

however, habitat use did not differ from avaüabiiity at the P < 0.05 level(%' = 4.86, df = 

2, P < 0.10, n = 91) (Table 15). In the late summer/fàll females used habitat types 

accordîng to availability (jc2 = 2.20, df = 2, P < 0.40, n = 102) (Table 16). 

Number of locations within habitat types sigdicandy Mirent fiom the number 
expected based on habitat availability k2 = 27.56, P < 0.001). 

41323.8~ U16.3~ 50.5/52.9 



Tabie 15: Availabiiity and use of dominaot vegetation types witbin the MCP home ranges of 
5 female black bears in GMNP during springhmmer 1995. 

Ratio of observecl locations to exwcted locations based on available habitat within home range 

Total U4.6 619.6 W76.8 

Bear 
NUmber 
Fl(10) 

F2 (20) 

Table 16: Availabii  and use of dominant vegetation types within the MCP home ranges of 
5 femaie bladc bears in GMNP durîng late summedfd 1995. 

Total 3/6.3 7 3 9  9 1 SB6.7 

Baisam fi forest 

918.2 

19/18.6 

Prharily norborested 

0/1.5 

0/1,3 

Ratio of observeci locations to ex~ected locations based on available habitat within home range 

Habitat use within home ranges did not diffa seasody by forest management type. In 

Black spnice forest and scmb 

110.3 

110.1 

Bear 
Number 
F1 (21) 

the spring females again appeared to use nonforesteci habitat types less than expected, but 

Merence in overaii habitat use was not detected (jc2 = 2.91, df = 2, P < 0.30, n = 90) 

Primarily nodorested 

W3-1 

(Table 17). In the faU three out of five females appeared to use logged areas more than 

expected, but diifierence in overall habitat use was not detected (x2 = 4.43, df = 2, P c 

Black spruce forest and scrub 

130.6 

0.20, n = 102) (Table 18). 

Balsam 6r forest 

17,5/17.2 



Table 17: Availabiüty aad use of focest management types within the MCP home ranges of 5 
femrile black bears in GMNP durhg spring/summer 1995. 

Ratio of obsenred locations to em>ected locations based on avaiiable habitat within home range 
Bear 1 Non-fo- 1 ~ ~ d p r r a ~ w i t h i n ~ t o n ~ b i o d r ~  1 Naturai forest 

Table 18: Availability and use of forest management types within the MCP home ranges of 5 
fernale black bears in GMNP during Iate summerlfd 1995. 

Total 

Total 1 3/63 1 47.5138-4 1 51.5/57,3 

0- 
1/4S 

Ratio of observeci locations to exoecâed locations based on available habitat within home range 

33/3 1.7 

Natural forest 

W7.3 

Bear 
Number 
FI (21) 

56/53.7 

Non-forested 

Z3.1 

Foresteci areas within cuttiag blocks 

14/10.6 



Use of Garbnge Dumps 

The two garbage dumps in the park were within the home ranges of five fernale bears 

radio-tracked reflarly. None of these females had aibs in 1995. The Norris Point dump 

was within the home range of female F4, and the Lomond dump was witbin the home 

ranges of bars  FI, F2, F3, and F5, ali of whose home ranges overlapped in the immediate 

vicinity of the dump (Chapter 2). 

1 obsewed at the Lomond dump on 44 occasions fiom July 21 to Oct- 15 in 1995. 1 

spent approximately 16.4 hours observing at the lanW site (average 22 

min./obsenration). Twelve additional sightings of bears at the dump were reported by 

park employees and the dump caretaker. Each of the four females whose home ranges 

overlapped at the Lomond dump were sighted there at some point during 1995 (F4gure 9). 

Three of these bears (Fl, F2, and F5) were also seen at the dump d h g  1994. 

In view of the periodic sightings of bears at the garbage dumps, 1 hypothesized that the 

dumps affected the bears' behaviour and that bear locations within their respective home 

ranges may be clustered around the garbage dumps, However, distances of observed 

locations from the respective dumps did not ciiffer from 300 randody generated distances 

within each bear's home range (ail tests P > 0.05); bear locations within theù home range 

were not clustered arouud the dump. 

In 1994 female FI was seen at the Lomond dump on ody 3 occasions, fewer than the 

other marked bears. In contrast, in 1995, sbe was seen there on 10 occasions, more often 

than any of the other marked bears. Twelve of 35 radio locations (34%) taken in 1995 

were withui 2 km of the dump. She did not use the dump fiequently in the early 



JULY AUGUST + 

AUGUST 

+ bear sighted at the dump by myseif or park stafF 
o bear estimatedflocated within 1 km of dump 

b a r  located within 2 km of dump 
* days 1 o b d  at the dump 

Figure 9. Bears located at or near Lomond dump in 1995. 



part of the summer, but was commonly seen there fkom Iate August untii October 7. 

In 1994 fernale F2 was commonly seen at the Lomond dump, eight times in July and 

August, and once in October. In 1995, however, she was sighted only four times fiom 

June to October. Thirteen of 48 radio locations (27%) of this bear in 1995 placed her 

w i t b  2 km of the dump. She was sighted at the dump once in mid-July and was in the 

vicinity for one week, and did not appear to use the dump fiequently again until the last 

week of Septernber- 

Fernale F3 was not observed at the Lomond dump at ail in 1994. In 1995, she was not 

observed in the vicinity of the dump until the last week of July, when she was near the 

dump and sighted there twice F e r  a ten day period. Then she apparenly moved away 

fiom the dump, and was sighted there oniy once und the last week of August. She was 

located within 1 km of the dump occasionally fkom the last week of August until mid- 

September. Eleven of 45 radio locations (24%) of this bear placed her within 2 km of the 

dump. 

In 1994 femaie FS was seen at the Lomond dump three times in July and August. She 

was only seen there twice in 1995, in eady Juoe. Although she was not seen at the dump 

in My 1995, her radio locations fiequenly placed her within 1 and 2 km of the site. For 

the rest of the season she was occasionally within 2 km of the site. Twenty-one of 40 

locations (53%) of bear F5 were within a 2 km radius of the dump. 

Other b a r s  seen at the Lomond dump in 1995 were 2 coUared adult males (Ml and 

M.), another adult fernale (F7), one juvede tagged male (#23), and two tagged yearling 

females (#22 and #34, who was an offspring of F2). 



DISCUSSION 

Adult female b a r s  within GMNP showed habitat selection at the landscape level but 

not at the stand level. At a large scale (Le., over the defineci study ara)  they avoided 

nonforesteci areas and preferred baisam fir forested areas during both spring and summeer. 

At a smaller scale (Le., within the respective home ranges), however, they used the 

habitats according to availabiiity. Similarly, b a r s  preferred logged areas in the fd at the 

landscape levei, but not at a stand level. 

The merence in habitat use at two different spatial scales rnay suggest an adaptive 

strategy that defines bear habitat use. The detection of habitat selection at a landscape 

level may indicate that placement of a home range is more crucial to the overd fitness of a 

bear than the subsequent movements that it makes within its home range in a single year. 

The black bear is a long-lived animal, and although it has a low reproductive rate, its 

longevity d o w s  for an impressive number of offspring throughout its metirne. A black 

bear's Lifetime reproductive output would be maximïzed if its spatial use patterns favoured 

its long-term Survival (e-g., acquiring a relatively stable, defendable home range that meets 

nutritional and denning requirements) rather than its short-term needs (e-g., short-term 

foraging activities and movements). Therefore, habitat preferences may be more 

detectaôle at a landscape level than at a stand I d .  

In GMNP, fernale bear home ranges were found to overlap, although individuais 

avoided each other temporally within the overlapping portion of their respective ranges 

(see Chapter 3). This temporal avoidance attests to the long-tem survival strategy of 

female bears in the study. Co&ontation between two adult fendes may jeoparâize their 



long-term amival; they may avoid each other at the cost of probable short-term foraging 

sadces .  If I examinai only habitat use of these bears at a smd sale (Le., within home 

ranges), social interactions such as mutual avoidance of bears may conceal the importance 

of certain habitats. Thomas and Taylor (1990) suggested that the study of habitat use 

strictly within an animai's home range may not be appropriate for management purposes, 

because resulting inférences may not hold at larger scales. The placement of a home range 

is itself an important seledon process for an animal (Johnson 1980). hvestigaîing bear 

use of habitats at multiple levels, including a landscape levei, may therefore be more 

pertinent to mauagement of the population as a whole. 

The examination of habitat use on a landscape ievel suggested that the presence of 

logging activity atFects bear use of an area. In the foresteci region of GMNP bears used 

the domestic &est blocks more than expected and the natural forest less than expected 

in the fd .  Costello and Sage (1994) reported that female adult bears used even-aged 

managed habitats more than expected and non-managed habitats less than expected in 

both spring and summer in the Adirondack region of New York. In contrast, Clark et al. 

(1994), conducting research in Arkansas, found low bear summer use of shortleaf pine 

regeneration areas, although bear foods were abundant in these sites. 

Logging practices rnay a&ct how bears use the area Clearcutting, which involves the 

removal of all trees in an area, may have di&rent effects on bars than selective cunin& 

which involves the rernoval of individually selected trees fkom an area while leaving the 

bulk of the forest stand to grow. Unsworth et al. (1989) found that bears preferred 

selection cut shrubfields for feeding and avoided recent (43 years old) clearcuts in 



summer. Young and Beecham (1986) found that bears preferred 2040-year-old selection 

cuts in ail seasons and avoided clearcuts during the same tirne intervals. They beiieved 

that selection cuts provided abundant food and available trees for escape cover. Clark et 

al. (1994) spenilated that intensive pine management redting in clearcuts may deter 

bears, possibly due to the lack ofcover in these areas. MoUohan et al. (1989) found that 

f e d e  black bears did not use areas that did not provide adequate secUnty, even if food 

was available. They suggested that habitat selection appeared to be based first on cover 

and secondarily on food. 

Bears have been found to avoid clearcuts, especially those describeci as "recent" 

(Umorth et al. 1989) or associateci with intensive management (Jonkel and Cowan 1971, 

Clark et al. 1994). However, in some studies bears have been found to prefer clearcuts 

(Boileau et al. 1994, Sampson and Huot 1994). Bears in La Maurice National Park in 

Québec left the protected, fire suppressed forests of the park to forage in peripheral 

clearcuts in summer (Sampson and Huot 1994). 

The scale of the clearcut operation likely intluences bear use. Liadzey and Meslow 

(1977) suggested that the size and configuration of clearcuts, dong with other factors, wili 

influence density, dispersion, sex and age composition of groups of bears îiving in the 

proximity of the clearcuts. Young and Beecham (1986) proposed that the negative impact 

of individuai clearcuts can be minimized by harvesting small and irreguiarly shaped areas in 

a rotation that precludes adjacent placement of cuts within a 20-year period. Unsworth et 

al. (1989) suggested that specinc sites within clearcuts should be rnaintained for bedding 

and hiding cover. 



The s m d  scale cutting associateci with the domestic harvest blocks and enclaves of 

GMNP provide both early successional plants and the escape cover that bears appear to 

require. Bears did not avoid these areas at any time of the year, and they preferred them 

to the non-harvested forest in the late summer/f'all. The prefierential use of these areas 

corresponds to the ripening of early successionai berry species such as Rubus- The 

increased consumption of such bemy species in the late summer/fd (Chapter 2) afkns the 

importance of these disturbed areas. 

Two separate populations of bears within GMNP have been proposeci: those that 

primarily use the high country and those that primanly use the low country (S. Mahoaey, 

pers. comm.). This study was not designeci to examine the existence of two such 

populations, and trapping efforts primarily focused on bears occupying the lower 

elevations. If two distinct bear populations exïst, the present study only examineci the 

habitat use of the low country population of bears, which avoided higher-elevation 

habitats including heath lichen tundra and sedge fen and bog. 

Bear use of the higher elevations was evidenced by tracking two bears that were 

captured later in the season of 1995. An adult female (F8) with 3 cubs was captured late 

in summer 1995 in a low country snare that was less than 1 km fkom heath lichen tundra. 

She was collareci but codd therder  not be located by regular ground telemetry and was 

located 9 times by sateilite and aeriai telemetry. Three of nine of ber locations placed her 

in heath lichen tundra, and the test of her locations were in balsam fir forest. A second 

femde with three cubs, F9, was darted fiom a helicopter in September 1995 in the high 

country region of the park She also could not be located by ground telemetry and was 



located 3 times in 1995 by satellite. AU three satellite locations indicated that she was in 

heath lichen tundra, which suggests that tundra may be her primary habitat. The collection 

and contents of bear scat in the high country (Chapter 2) indicated that bars are foraging 

in the tundra region, using food sources abundant on the barrens at certain times of the 

Y=r- 

AU radio-tracking activities were restricted to daytight hours during this study, and 

noctumal activity was not measured- 1 belïeve that some b a r s  in the GMNP were 

noctunial to a certain degree, or at ieast crepuscular, as bear use of the garbage dwnp 

increased at suiset. Nocturnai habits of ba rs  may result fiom human-hduced 

modifications to the environment (Ayres et al. 1986), whereas bars  exhibit a dimal 

pattern of activity in naturai environments (Ayres et al. 1986, Lariviere et ai. 1994). 

However, sightings at the dump of four of five collarecl females pl, F2, F3, F5) during 

the day, fùrther sightings of femaie F2 feading near roadsides with her yearlings during the 

day, and 5-hour tracking of female F4 during the day in August 1995 iadicate that these 

female bears exhibit some degree of d i d  acti'vity. In another preliminary study in 

western Newfoundland, 24-hour monitoring periods indicated that two f d e s  bears were 

most active around dawn and early aftemoon (Deanis et al. 1996). These two females 

were inactive tiom near rnidnight to an h o u  before dawn. 

The Lomond landfiil site appeared to attract bars  to a certain degree, but did not 

signincantly movements within thek respective home ranges. Locations within the 

home ranges of the animais were not signincantly clumped around the garbage dump. 

However, all five females home ranges overlapped one of two dumps within the park 



(Chapter 3). This indicates that the garbage dumps may have affecteci bear movements at 

a iarger scale, and likely the shape of the home ranges were iduenced by the dumps. Of 

the 239 locations taken of all the bars captured in the lower elevations of the park, 65 

(27.2%) of these were withïn 2 km of the Lomond dump. E d e  (1995) found that 26% of 

al1 his tetemetry locations were within a 2 km radius of the dump in his study area. Of the 

168 locations of four female bears known to use the Lomond landfjii site in the present 

study, 57 (33 -9%) were within a 2 km radius of the dump. 

In conchsion, female bears in the lowland region of GMNP appeared to prefer forested 

regions over non-forested regions throughout the year and disturbed forest over naturd 

forest in the late swimeedfalf. Although the lowland bars  avoided habitats associated 

with higher elevations, use of these areas was recorded for 2 animals captured late in the 

season. The female bars in the low country were fiequently located in the vicinity of a 

garbage dump, but the presence of the dump did not appear to afféct the animais' use of 

the rest of their home ranges. 



CHAPTER FWE: GENERAL DISCUSSION 

The diet of black bars  in Newfoundland resembles black bear diets in other b o r d  

forest regions such as those located in Alberta, Manitoba, and Québec. The most 

commody used berry species in this study were Ruhs spp., which are typical of disturbed 

habitats. Raspbemes and related species were also the most common species that were 

reported as heaviiy used by bears in other studies in b o r d  forest and mixed-wood regions 

(Costello 1992, Boileau et al 1994, Samson and Huot 1994)- Mountain ash bemes and 

the berries of Vaccinium spp. were other seral species commonly eaten by bears in 

Newfoundland. 

The food habits and radio telemetry data of the present study indicate that ba r s  benefit 

fiom moderate habitat disturbance. An area that has been logged or cut is transformed to 

an early successional stage, which favours the growth of seral plant communities. 

Increases in soft mast production following cutting have been observed in rnany regions 

(Rogers 1976, Lindzey and Meslow 1977, Noyce and Coy 1990, Clark et al. 1994, 

Costelio and Sage 1994). Irwin and Hammond (1985) recommended maintainhg a 

mosaic of successional stages, including clearcutting (cl0 ha), to benefit ba r s  in 

Wyoming. 

Fire and insect damage also serve to open forest canopy and may be beneficial to bears. 

Bears were found to use bumed habitats more than non-managed habitats in the 

Adirondack Mountain region of New York (Coste110 and Sage 1994). Bears were found 

to use insect damaged areas more than expected in Gaspésie Park in Québec (Boileau et 

ai. 1994). 



Although the GMNP region has Little fire history due to the general wetness of the area, 

it has had some insect damage throughout îts recent past (Hudak et al. 1989). In 1988, 

the GMNP region was subjected to moderate to severe defoliation by the hemlock looper, 

h b & w  fiscellmia (Hudak et al. 1989). The native hemlock looper and spruce 

budworm (Cho~onewafirmifer~nar), and the introduced balsam wooliy adelgid (Adelges 

pzceae) are insect pests which have caused extensive tree monality in Ndoundland in 

recent decades (Hudak and Raske 1995). Naturally disturbed areas in GMNP, dong with 

the human-disturbed domestic harvest blocks, undoubtdy have increased diversity of 

plant species as a r e d t  of the disturbance. Bear use of insect-damaged areas was not 

measured in the present study. Bears were found to use the domestic harvest blocks more 

than expected and the uncut forest less than expected during the late surnrner/f'all. 

This study prirnady focused on bars  in a forested region- Bears are generaily thought 

to be reliant on some type of forested habitat. Herrero (1972) proposed that open habitats 

cannot be fully exploited by black bears due to the fernale's requirement of forest cover 

when raising cubs. Bears in GMNP, however, exploit the open habitats that occur at 

higher eievations in the Long Range Mountains- Two coUared females, both with a litter 

of 3 cubs, were sighted and radio-located on the barrens several times throughout the 

study. Recent research in northem Labrador has also documented the existence of black 

bears in open barrens hundreds of Hometers from forested areas (Veitch 1995). 

Analysis of bear scat collected in twidra regions of GMNP indicated elements of their 

diet that were suailar to black bear diets in the more northern parts of their range such as 

Alaska and the Yukon. Black bears exploited both animal and plant food sources in the 



higher elagtions of GEnNP. Caribou calves, usuaiîy bom in early lune, are fiequentiy 

consumeci by black bars  in the tundra over the summer. Black crowbeny, a Mt 

abundant in the tundra in the late summer, was also commonly eaten by ba r s  in the tundra 

when it was available. 

Management Implications 

The bears in the present study may have bendted fkom some human a M e s ,  ushg 

garbage dumps and cut over areas. However, pnor to the study, bears were commonly 

shot at the Lomond landfiii site because they were seen as "nuisance" animals (Porter 

1990). Bears using 1ancül.i sites are exposed to humans more than bears in the wiId, and 

the resulting habituation may lead to more humanlbear encounters and more instances of 

ccproblem" bears. Bears using IanclfilI sites are commoniy viewed as "pests" that are 

dependent on unnatural food sources and therefore expendable. To eliminate the risk of 

bear encounter at landfili sites, they need to be made inaccessible to bears. 

Agriculture, forestry, and industry have fkagmented important black bear habitats 

across North Amenca (Keiiyhouse 1980, Mattson 1990, HelIgren and Maehr 1992). This 

reduction of habitat has redted in local extirpations and isolation of black bear 

populations (Maehr 1984, Hellgren and Maehr 1992). In Newfoundland, commercial 

amber hawesting and the establishment of timber roads are making vast tracts of land 

more accessible to humans than ever before. New roads constructed by forest harvesters 

result in influxes of hunters, trappers, fishermen, and ATVs, in addition to the commercial 

loggers for whom they were built. The present study showed that bars  profit from smali 



scale forestry, due to the presence of early successional species in disturbed areas. 

Forestry practices such as soil scarification and the use of herbicides inhiiit the growth of 

serai species and would likely negate any benas  that the logging operations 

inadvertentiy provide. 

Other aorthem mammal species have been found to benefit fiom habitat disturbance. 

Peck and Peek (1991) recornrnended the continuation of prescribed burning in British 

Columbia to mate and maintain elk (Cervus el'hus) range. Poole et al. (1996) 

suggested that wildfires in the Nonhwest Territories provide a variety of successional 

stages which may enhance habitat conditions for snowshoe hare and lynx (Lym 

canadems). On the other hand, Ouelett et al- (1996) found that caribou in southeastem 

Québec appear to rely on mature forests where thgr f'eed heady on arboreal lichens, and 

suggested that logging activities would be deleterious to caribou. 

Investigations into the ecology of wildlife populations enables resource managers to 

make wel-idiormed decisions about maintainhg optimal habitat conditions. Future 

research should focus on the effects of human resource use on wildlife. Managers should 

assess the effects of intensive forestry practices, which increase the efficiency of harvesting 

operations often to the detriment of wildlife. It must be widely recognized that a 

monoculture of planted trees is not a "forest", and that mch human encroachment 

ultimately resuits in ecological deserts. 
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APPENDICES 

Appendbc 1: Analyssis of Black Bea. Scats 

1. Scats were completely thawed and weighed. 

2. Scats were placed in a large beaker (1000-2000 ml), and 3 ml of water was added for 

each gram of scat. The resulting mixture was stirred and aiiowed to stand 30 minutes to 

severai hours dependhg on consistency and condition of the scat. This procedure 

rehydrates desiccated scats, separates individual food items a d  helps restore food items to 

their original shape and wlor. 

3. When the scat became rehydrated, it was unifody mixed with the water util  the 

mixture appeared homogenous. Then 240 ml of the mixture was removed by using a 60 

ml plastic scoop, while re-xnixïng the solution fiequently. Two hunâred and forty mi of 

mixture is approxïmately 180 g of water and 60 g of scat. 

4. The 240 ml of mixture was poured on to nested sieves. The scats were washed 

thoroughly through the sieves using a spray n o d e  with moderate water pressure. The 

following Canadian Standard Sieve sizes were used: No. 4 (4.74 mm mesh) for separating 

large items such as grass bits and whole laves; No. 10 (2-00 mm rnesh) for separating 

items such as ants and berries; and No. 40 (0.42 mm mesh) for separating out srnall seeds 

such as those of Vaccznziun spp., sand or din, if present, and any fragments of larger 

items. 

5. Ushg a spray nozzle, the largest mesh siwe was be backwashed into a clean 250 x 400 

x 60 mm white enamel pan. 



6. The pan contents were carefblly examineci by removhg them fiom the pan with forceps 

and plachg al1 Wce items together in a petri dish. If the majority of a scat was composed of 

one food item then other material was removed with forceps. 

7. The enamel pan was emptied and cleaued, and steps 5-6 were repeated for the next 

largest mesh size, then for the next srnailest mesh site. 

8. The remainder of the scatlwater mixture was poured fiom the beaker through the 

sieves as described above and grossly examined for items not seen before. The contents of 

each sieve were exaniined but not physicdy separated. The purpose of this step was to 

locate any items that were not found before and to determiae if the remaining items that 

were already found are present in about the same proportions as previously encountered. 

9. The volume of the scat that the various food items compnsed was visually estimated. 

Percent volume categories of O, O-trace, traceS%, 6-25%, 26-50%, 51-75%, and 76- 

100% were used. 

10. Any unknown specimens were isolat& fiom the sample and later idenMed. 



Appendix II: Identification of Hair Samples 

Hair samples coliected &om scats and stornachs were washed with ethanol and a fine 

bmsh and allowed to  dry. They were then placed on a strip of acetate transparency paper 

and placed on a standard microscope slide. Another slide was then placed on top of the 

sample, and the two slides were clarnped together using large "buttedy" paper clips- The 

samples were then placed in an oven at 250" F for 20 minutes. This step caused the 

acetate to melt slightly and caused the haïr samples to leave an impression in the acetate. 

The sarnples were then removed fiom the oven and allowed to cool to room temperature. 

The uppermost slide was c a r w y  removed. Each individual hair strand was then 

displaced a few millimeters from where it was attached to the acetate strip, revealing the 

impression left by the haïr on the acetate. The impression and the hair itselfcould then be 

viewed using a compound microscope at lOOx and 40ûx. 



Appendix III: Food Items in Bear Scat and Stomach Samples 
COMMON NAME SCIENTIFIC NAME or TAXONOMIC GROUP 
GREEN VEGETATION 
Grasses Poaceae 
Leaves 
Moss 
Horsetails- 
Dandelion 
Needles 
cow parsnip 
F m  
Seaweed 
Unknown green veg- 
Wooddebns 
Roots 
Lichens 

Wdd Sarsaparilla 
Alpine Bembeq 
Black Chokebeny 
Bunchberry 
Red Osier Dogwood 
crowberries 
Fragaria sp- 
Creeping Snowbeny 
Alder-leaved Buckthom 
Baked Apple 
Raspberries. 
Red Elderbeny 
Srnilacina sp. 
American Mountain Ash 
Twisted-stalle 
Blwberries 
Mountain Cranberries 
S q h b e r r y  
Highbush Cranberry 
Unlaiow11finut 

ANIMAL REMAINS 
Flesh 
Moose hair 
C a n i u  hair 
Cenridae young haïr 
Beaver hair 
Snowshoe hare hair 
Black bear haïr 
Unknown hair 
Bone 
Feathers 
Ants 
Maggots 
Unknown UwcB 

Leaves 
Moss 
Equhetum sp. 
Tmnrccum o@khaIe 
Abia b a h e o  and Picea  man*^ 
Herucleuwt manhum 
Fenis 
S e a d  
Unknown green veg. 
UIlknown 
U h o w n  
unhlowa 

Amelanchier spp. 
Amlia nudicadi3 
Arctostaphylos alpina 
Amnia mehocrrrpa 
ComuscdenrW 
Comus stolmtYera 
Empe- SPP- 
Fmgmr'P sp. 
Gaulrhena hispidula 
Rhmmriu alntyolia 
Rubus chamaemo*~ 
Rubus spp. 
Sambucw pub- 
Srnilacina sp. 
sorbus mericana 
Streptopus meus 
Vaccinium spp. 
Vacc1nium vitis-idea 
Vibutnum &le 
fibumnm t n l o b m  
U ~ O ~  . 

Unbiowm 
Alces alces 
Rungirer &mmdm 
CeMdae 
Castor canadensts 
Leplu menenCamu 
CI' men-etmus 
Unlmown 
Bone 
Aves 
FaLmicidae 
Diptera 
Uoknown 



Appendix N: Determinhg the Number of Locations Reqyked to Calculate Home- 
Range Sizes. 

The minimum convex polygon (MCP) method is more robust than other home range 

estimators when the number of locations is Iow (Harris et al. 1990). However, as with 

other home range estimators, home range skes estimateci using the MCP method increase 

with additional animal locations until an point is reached where more locations result in 

littie or no observed iacrease (Odum and Kuenzler 1955). In the present study 1 

attempted to determine the number of locations required to estimate the MCP home range 

size. 

1 created location-area graphs for each bear in the study that was located at least 10 

times or more during 1995. For each bear, 1 randody chose 3 locations and calculated a 

home range size using the 100% MCP estimator with the cornputer program HOME 

RANGE (Ackerman et al. 1990). Then I randomly chose three more locations, for a total 

of 6 locations, and calculated a new home range sue- 1 repeated this procedure until ail 

locations taken between June and October of 1995 were added. This process allowed me 

to construct a location-area graph series for this individual. 1 constructeci three such series 

for each bear (Figure 1). 

1 assumeci that the number of individual locations was large enough for a particular bear 

if 2 of 3 series reached a point at which adding additional locations did not increase the 

home range size by more than 3% for at least 2 consenitive additions (each addition 

consisting of 3 locations). At this point the location-home range size senes leveled off to 



a certain extent and was considered relatively stable even d e r  the addition o f  subsequent 

locations, For each bear that met this criterion, 1 determined the number of locations 

where home range stabiiity was reached. Five bears, fendes FI, F2, F3, F4 and F5, met 

this criterion and the number of locations required was 24,24, 3 6, 2 1, and 24, respectively 

(average 25 -8 locations). Addt male M2 did not meet the criterion, and 13 locations were 

Uisufficient to determine a home range. 
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F i g m  1: Location-home muge size charts fbr bears monitored in 1995. Arrows indicate the point 
at which 1 estimated d c i e n t  locations were coiiected to determine home range size. 
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Figure 1 (continueci): Location-home range size charts for bars monitored in 1995. Arrows 
indicate the point at which I estimateci sufncient lOcafi01ls were collected to deîennine home range 
size. 
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Figure 1 (continued): Location-home range size c h  for bears monitored in 1995. Arrows 
indicate the point at which 1 estimateci SuniCient locations were coliected to determine home range 
size. 



Appendix V. Black Bear Capîures in GMNP fiom 1993-1995. 



APPENDIX V: Black bear captures in Gros Morne National Park, 1993-1 905. 

Date of Mt. €AR TAGS Initial capture Recapture 
capture No. Sex Left Right Collar location Weight date Recollated Repmdudlve hlstocy' 
9-Jul-93 F931 F 13 red - slipped Lomond dump road 120kg (est) - 

9 Mue 
10 Mue - 
2 yeltow 
3 yellow 
5 yellow 
8 yellow 
22 yellow 

1 O yellaw 
11 yellow 
7 yellow - 
17 Mue 

183 yellow 
25 Mue 

180 yellow 

8 blue 
12 red 

11 red 
1 yellow 
4 yellow 
8 yellow 
O yellow 
21 yeltow 
23 yellow 
15 yellow 
12 yellow 
20 yellow 
23 orange 

18 Mue 
184 yellow 

24 blue 
17 8 yellow - 

slipped 

- 

slipped - 
148.764 

148,785 

148.795 
l48,f 74 
slipped 

149,830 
swped 
148.774 
l5O,8BO 
150.170 

0.5 km E Lomond 
Lomond dump, free dan 
2 km S Lomond bound. 
Lomond dump culvert 
0,s km E Lomonâ road 
lOOm W Lomonâ road 
Lomond dump road 
Dlcks Brook mare 
0.5 km E Lomond rosd 
Norris Point Boundaiy 
Lomond dump culvert 
Lomond dump culvert 
Tuckers Brook snare 
Lomond dump culvert 
Lomonâ dump culvert 
Lomond dump free dart 
Lomotid dump culvert 
Rocky Barachois culvert 
Rocky Batachols culvert 
North Rim, helicopter 

39kg 
60 kg (est) 

53 kg 
39 kg 
45 kg 
71 kg 
12 kg 
63 kg 
54 kg 
79 kg 

59 kg (est) 
84 kg 
39 kg 
111 kg 
20 kg 

190 kg (est) 

125 kg (est) 
59 kg 

150,110 3 cubs 199J 

juvenlle 
150.210 2 c u b s l W  

juvenile 
3cubs1W 
juvenile 
no cubs seen in 1004 or 1905 

slipped 
3 cubs 1804 
juvenlle 

8 

juvenlle 

3 cubs 19Q4 

3 cubs 188s 
3cub6 1885 - .  . 

' dctermined fiom sightings of bears. 



Appendix VI: Horne Ranges of Adult F a d e s  in GMNP dufiflg 1995. 













Appendix W: Consecutive Locations of Adult Femaies in 1995. 









Appendix VI1 (continucd). Consecutive movenicnts of h r  F4 dudng 1995. "Du indicales the âen site scleded in faIl 1995. 






