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ABSTRACT 

') 
Radio-collars were fitted on 22 black bears captured on a 155 km

� 

study area in the northwest paction of the Great Smoky Mountains 

National Park, Tennessee, between June 1978 and December 1979. 

Activity monitors in radio-collars indicated that bears exhibited 

crepuscular da patterns of activity which were modified seasonally; 

activity was highest during the day in all seasons but night time 

activity was h t during fall. Most seasonal variation in diel 

patterns of activity are attributed to changes in foraging patterns. 

Monthly activity levels were lowest in the postdenning months of Apcil 

and May and the predenning months of November and December; act 

was highest in t and may be a reflection of the influences of 

breeding. Neither cloud cover nor prec itation affected activity but 

bears displayed depressed activity at temperatures. Subad�lt and 

yearling females were the most active group overall; adult males were 

the least active group. 

The convex polygon �ethod was u sed to calculate home range 

sizes. 
2 

The fact that home ranges of males (32.1 km) were than 

2 
those of females (5.2 k m ) reflects the size of males and their 

instability i n  the population in the subadult and early adult years 

(<5 years). Larger home ranges in fall than spring/surrnl>3r reflects 

increased feed activity prior to d 

Linear movements by 7 bears were t�rmed extensive because t 

were large in relatio� to their normal home range. None of the 7 bears 

were over 5 years old; 6 of the 7 bears were male, 2 of the movements 

iii 
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terminated w ith the b ear b e i n g  shot.  S ix b ear s (28%) we r e  located 

outs i d e  Park b ound a r i e s  at s ome time dur ing the s tudy and ne ither  r oads 

no r r e s er v o i r s  appear ed to act as bar r ie r s  to b ear movement. Hourl y  

trav e l  r at e s  wer e  g r eatest b etween the hou r s  o f  0600 a n d  220 0 .  

Ana ly s is o f  hab i tat r e lat ionships  with the computer based 

IMGRID system r evealed that b ea r s  p re f e r red areas whe re  mas t  tre e s  

we re abundant. F ema l es s h owed strong e r  pre f er e nce f o r  areas o f  mast 

trees than mal es;  adults showed s tronger p r e f e r ence for areas of mast 

trees  than subadults; an� seasonally, ar eas o f  mas t t r e e s  were p r e­

fe r r e d  dur ing su�uer and f a l l . No overall p r e f e re nce f o r  areas o f  

heath ab undance was found but f ema les d id exhib it p r e f er en c e  f o r  the s e  

areas . Bears  avo ided areas within 200m o f  roads but did  not avo i d  

the area around a trail. Females avo i ded r oad s mo r e  i nten s ely than 

mal es ;  adults showed stro ng e r  avo idan c e  o f  r oad s than subadults; and , 

s easona l ly,  the s tronge s t  avo idanc e o f  r oad s was dur in g  f al l .  The 

results of ana l y s e s  imp l icate the impo rtanc e of exp e r ience and soc ial 

organization i n  hab itat uti l ization of bear s . 

Although IMGRID i s  a p owe rfu l too l  f o r  anal y s i s  o f  geo g rap hi­

cally b ased in f ormation, it appears that oth e r  meth o d s  w i l l  p rovi d e  

a mo r e  r obust anal y s i s  o f  the dynamics  o f  hab itat utilization . 
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CHAPTER I 

INIRODCCT ION 

In the southern Appalachian mountains black bears (Ursu� 

americanus) have a varied status, rang from almost complete protec-

tion in the Great Smoky Mountains Sational Park (GSMNP or Park) to 

cotal extirpation fro� private lands adjacent to the Park or national 

forests. Although the es is regarded as a prize game mammal, it 

is ofcen hunted illegally both inside and out o:: protected areas, and 

shot on s t in the more settled communities of the region. 

Studies on b lack bears were initiated in the GSMNP in 1970. 

Dur the 12 years since that date many techniques have been developed 

and/or refined that have enabled researchers to capture (l'larcum 197.:'., 

Eagar 1977, Johnson and Pelton l980a), handle (Eubanks et al. 19?6. 

Beeman and Pelton 1978, Johnson and Pelton l980b), and effectively 

rr,onitcr (Eubanks 1976, Beeman 1975, Garshelis 1978, Eagle 1979, Hurst 

1979) black bears. Ut these ues, the present study 

attempt2d to focus on activity patterns, movements, and h3bitat 

utilizatio� of black bears on a selected study area in che GSM�P. 

The activity terns of black bears as determined from 

telemetry vary �reatly. Much of this variation is likely due to 

the varying influences of human pressure, food resources, and weather 

in aifferent iireas o �or:th iu"Jeric.'<; some of the 1:ariation is probabJ.y 

attributable to dLfferent methods of ob and int�rpreting 

data. 

1 



Des cri p t ive mea suremen t s  o f  mammal m ovemen t s  c a n  t a ke many 

f o rms. The 2 major divi s i o ns in t hese f orms are (1) des cr i b ing the 

area wi thin wh i c h  an animal moves or (2) des c r ib i n g  l i near movemen ts . 

Almo s t  all t elemetry s t udies o n  b lack b ears include an e s t ima te o f  the 

area which t he a n imal used (home range ) .  Although c omp ari s o n  b e tween 

s tudies i s  hampered b y  d i f feren t methods o f  c alcula t in g  home ranges, 

several generali z a t ions c a n  be gleaned from t he resul ts. Typ i c ally, 

male black bears used larger areas than f emale bla c k  b ears (Eveland 

1973, Kordek 1973, Natula 1974, Arns trup and Beechum 1976, Alt e t  al. 

1976, L ind zey and Meslow 1977, Ro gers 1977, Brown 1980, G ar s heli s  and 

Pel t o n  1981, Novick 1982) . The resul t s  o f  seas onal c omp a r i s ons o f  

2 

home range vary from s tudy t o  s tudy. However , in general, i f  c o n tra s t  

were f ound within a s tudy f or home ran ge s ize o r  i f  s h i f t s i n  loca t i o n  

o f  home range were exhi b i ted ,  t he f o o d  s ource was s a id t o  be responsib le 

( B eeman 1975, Arns trup a nd Beec hurn 1976, R o gers 1977, Garshelis and 

Pel t o n  1981) . O t her in fluences o n  home range are also d i scus s ed b y  

t h e  a b ove aut h ors . Ano ther c ommon analy s i s  o f  horne r a n g e  da t a  i s  t o  

examine t he ext en t  o f  overlap o f  h orne ranges. Imp li c a t i ons are then 

made a b ou t  b l a ck b ear s o c i a l  organ i z a t i o n  (Kordek 1973, Arns trup and 

Beechurn 1976, Ro gers 1977, L in d z ey and Mes l ow 1977, Garshe l i s  1978) . 

Extens ive c o nc lus ions were made from da t a  on s p a c ing o f  h ome ranges 

by Rogers (1977) . Analy sis o f  linear meas uremen t o f  bla ck b ear 

movemen ts wi t h  telemet ry d a t a  has b een less o f ten undertaken than 

horne range measuremen t and is generally very curs ory in n a ture . h'hen 

performed, the analy s i s  is usua lly o b t a ined from d i s t an ces b e tween 

c onsecu tive daily locat ions; however , i n  some s t udies the�e have b een 



a t tempts t o  measure movemen ts be tween hourly locations (Rogers 1977, 

Garsh e l is e t  a l .  in press) . 

Hab i t a t  u t i l iza t io n  by black bears has been invest iga ted in 

severa l studies using a varie t y  of t e c hn i ques. Usua l ly , l o c a t i ona l 

informat i o n  o n  a n ima ls is equa t ed t o  fea t ures of the land or vege ta­

tion which are found a t  or n ear the l o c a t ion. Jonke l and Cowan (1971) 

used rela t iv e  trapp ing success as an index of bear use of different 

hab i t a t  t y p es. McCo ll um (1973) and Kel lyhouse (1980) used rel a t ive 

o c c urrence of bear sign i n  various habi t a t  t y p es t o  analyze hab i t a t 

u t i l iza t i o n. B y  far t h e  mo st eff i c i e n t  means of obt ain ing loca t ional 

informat i o n  for hab i t a t  ana lysis is through radio-t el eme try . Th is has 

been emp loyed by M i ll er (1975), Amstrup and B e echum (1976), Rogers 

(1967, 1977), L i ndzey and Heslow (1977), Landers (1979), Brmm (1980), 

and No vick (1982). In a l l  of the above studies , bear l o c a t i ons were 

ana lyzed in r e l a t ion to habi t a t  fea tures measured on s i t e  or from 

maps ( i.e. c over maps or Uni t ed S t a t es Geo logi cal Survey maps ) . Other 

t e ch n iques for analysis of l o c a t ion data wi t h  habi t a t  t ypes are 

ava i l ab l e, such as dig i t ized habi t a t  maps (Nichols and Warner 1972, 

Gilmer e t  a l. 1973), LAI'.'DSAT imagery (Brabander and Barc lay 1977), 

and computer t echniques (H i lc o t t  and Gates , 1977, B eeman 1977, Dav is 

1980, Exum 1981). Given t h e  c omp l exi ty of i nfluences on black bear 

movements , i t  app ears that hab i t a t  utilization is best ana lyzed by 

comput er t echn iques because of t h e  ability of comput ers to manipulate 

large amou n ts of dat a. 

This st udy was p lanned as an extension of research o n  bl a ck 

bears in the GSi-L."JP ini t ia t ed in 1970 by The University of Tennessee ,  

3 



Knoxv i l l e , D epart me nt of Forestry,  Wild l ife , and Fisheries. The 

presen t study was a lso an immed i ate expansion on work by Garsh e l is 

(1978) and was d esigned t o  be c ompared t o  research ini t ia te d  simul­

t aneously on Cherokee N a t i onal Forest . The objec t ives of this s t ud y  

were: 

1 .  T o  d e l inea t e  p a t t erns of d a i ly , seasona l ,  and annual 

ac t ivi ty. 

2. To d ocument and measure charac t er is t i c s  of black bear 

movements . 

3. To quan t ify the r e l a t i onshi p  of black bear l o c a t ions t o  

se l e c t e d  hab i t a t  features. 
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CHAPTER II 

STUDY AREA 

Research was conducted in the western edge of the Great Smoky 

Mountains National Park (GS�lliP or Park) (Fig. 1). The area chosen is 

roughly bordered by the Tennessee-North Carolina line to the south, 

state highway 129 to the west, the Park border to the north, and the 

western edge of Cades Cove to the east, thus encompassing 155 km
2 

The approximate center of the area is defined by the intersection of 

35° 33' N latitude and 83° 56' W longitude in Blount County, Tennessee. 

The major drainages in the area are Panther Creek, Bible Creek, Parson 

Branch, and Abrams Creek. Park-maintained access to the area is 

limited to 12 km of unpaved road (Parson Branch Road) accessible to 

public traffic from April through October, 17 km of maintained trail 

(the Hannah Mountain Trail), and 5.5 km of unpaved road available only 

for foot travel by the public (Bunker Hill Road). 

This particular section of the Park was chosen for 3 major 

reasons: (1) the area borders the edge of the Park so that information 

can be gained on movements of bears into and out of the Park; (2) the 

vegetation of the chosen area closely resembles that found outside 

of the Park, thus aiding the application of results found here to 

surrounding areas; (3) the topography and climatic influences are 

comparable to another study area established on adjacent national 

forest lands to the west for gathering simultaneous infor;c:ation on 

black bears for comparison. 

5 
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Figure 1. The Bunker Hill study area in the Great Smoky Hountains 

National Park. The approximate outline of the IMGRID 

analysis area is also shown. 
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The Great Smoky Hountains are part of the Unaka Mountain Range 

of the Blue Ridge Province in the southern division of the Appalachian 

Highlands (Fenneman 1938). The area is underlain by sandstones of 

7 

the Ocoee Series, which date from the Precawbrian Era (King et al. 

1968). Soil types are of the Ramsey Association which exhibit medium 

to high acidity, low water storage capacity, and moderate fertility 

(Anonymous soil survey 1953). The topography of the area is character­

ized by a mosaic of sharp ridges and steep, V-shaped valleys cut by 

fast-flowing, rocky streams. Elevation ranges from 265m at Chilhowee 

Reservoir to 1508m at Gregory Bald. 

The climate of the area is generally classified by Thornthwaite 

(1948) as mesothermal perhumid (warm-temperate rainforest). Locally, 

precipitation and temperature within the Great Smoky Mountains vary 

greatly with differences in elevation and aspect (Shanks 1954, Tanner 

1963, Stephens 1969). The precipitation pattern is characterized by 

2 maxima: one in late winter, originating from the west to east move­

ment of continental fronts, the other in mid-summer, mainly of 

orographic origin. Average annual precipitation for the Park varies 

from 140 em at lower elevations to over 220 em at the highest eleva-

tions. Average annual temperature varies from l4°C at elevations 

beloH 450m to soc at elevations O\:er 1900m, with a temperature 

gradient of 4°C per lOOOm change in elevation. Except in rare drought 

years, precipitation exeeds evapotranspiration in all seasons (U.S. 

Dept. o£ Commerce 1972). 

The highly variable elements of aspect, elevation, precipita­

tion, and temperature, compounded by the relatively old geological 



age o f  the Great Smoky Moun tains has creat ed a rich varie ty o f  f lora. 

This inc lude s o ver 1300 s p e cies of f lowering p lants,  within which are 

131 s p e cie s o f  nat ive tre e s  ( S tupka 1960). B o th S hanks (1954) and 

Whit taker (1956) cat egorized 6 different f o re s t  t y p e s  while Go l de n  

(1974) def ined 20. The 6 t y p e s  o f  Shanks are the mos t  re cognizabl e  

and mos t c ommonl y  used ( Tab l e  1). O f  the s e  6 types,  the 2 mos t  coiT�on 

t y p e s  on the s tudy area are op en oak /p ine and c l o s ed oak; the s pruc e-

fir ty p e  is abs ent fro m  the area . s pp.  and s p p . 

are c o��on under s t ory inhabit an t s , s ometime s  f orming c ontinuous mat s  

in the o p en oak / pine f orest type. Rhododendron s p .  is norma l ly the 

dominant s hrub on northern a s p e c t s  and val l ey bo t t oms . 

Fif ty-nine sp ecies of mammals have been de s cribed f or the GSHNP 

(Linzey and Linzey 1971). B lack bears , white-tai l ed deer ileus 

virginianus ) , and Europ ean wild hogs ( Sus s crofa) are the only large 

mammal s  o c curring in the area . B lack bears have no nat ural predator 

here and hunt ing, although it does exi s t, has been il l egal s ince the 

e s t ablishment of the Park in 1932. 

The s tudy area may be subs equen t ly referred t o  as the Bunker 

Hil l  area, a f t er a prominent ridge c en tral t o  res earch efforts in 

the area. 
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Table 1. F orest types and their important tree species in the 
Great Smoky Mountains. 

Forest Type 

Cove hardwood 

Hemlock 

Northern hardwood 

Closed oak 

Open oak and pine 

Spruce-fir 

Important Species 

Yellmv poplar 
Eastern hemlock 
Yellow buckeye 
Silverbell 
Beech grandifolia) 
Yellow birch (Betula 
Black cherry (Prunus 

Eastern hemlock 
Yellow birch 
Silverbell 
Fraser magnolia 

Beech 
Sugar maple 
Yellow buckeye 
Yellow birch 

Chestnut oak (Quercu� prinus) 
wnite oak (Quercus alba) 
Black oak (�rcu� velutina) 
Northern red oak (Quercus rubr�) 
Pignut hickory (Carya glabra) 
Mockernut hickory (Carya tomentosa) 
Sounvood (Oxydendrum arboreum) 

Pitch pine (Pinu� rigida) 
Scarlet oak (Quercu� coccine-::1) 
Virginia pine inus virginidn�) 

Red spruce 
Fraser fir 

Source: R. E. Shanks, 19 54 , Reference list of native plants in the 
Great Smoky Mountains, Botany Department, The University of 
Tennessee, Knoxville. (Mi�eographed) 
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CHAPTER III 

MATERIALS AND HETHODS 

Capture and Handling 

Field work was begun in June 1978 and ended in December 1979. 

Traplines were established on Parson Branch Road, Bunker Hill Road, 

and the Hannah Mountain Trail in a small core area within the main 

study area boundaries (Fig. 1). This core area was chosen for its 

ease of mobility due to roads; high, accessible ridges for radio­

tracking; and the prospect of more information on social aspects of 

bear movements through intensive trapping of a small area rather than 

widespread trapping of the entire study area . Prebaiting (Marcum 

1974, Eagar, 1977, Johnson and Pelton 1980a) was undertaken to locate 

areas of bear use for trapping. Traplines were opened intermittently 

from June through September, 1978 and 1979, depending on equipment 

availability and the need for more study animals. 

Black bears were trapped using Aldrich spring-activated foot 

snares (Aldrich Animal Trap Co., Clallam Bay, HA) as described by 

Marcum (1974) and Eagar (1977) or using modified culvert traps 

fabricated from 2 50-gallon oil drums, as described by Eiler (1981). 

One free-range capture was also made. 

Bears were immobilized with an intraa:uscular injection of N-99 

(Etorphine hydrochloride, D-M Pharmaceuticals, Rockville, MD) at the 

rate of l mg/45 kg of estimated bocy weight. Injections were 

administered using a jab stick (a syringe fitted to a plexi-glass 

10 
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rod) , a projectile syringe fired from a co
2

-charged pistol (CAP-CHUR, 

Palmer Chemical Co. , Douglasville, GA) , or a hand-held syringe. The 

method of injection depended on the capture method and the temperament 

of the animal. MS0-50 (Diprenorphine, D-M Pharmaceuticals, Rockville, 

MD), intravenously injected with a hand-held syringe at the rate of 

2 mg/45 kg estimated body weight, resulted in recovery of the animal 

within 3 minutes. 

While immobilized, each animal was tagged, lip-tattooed, 

weighed, measured, sexed, examined for ectoparasites, and noted as to 

general body condition. A sample of blood t.;ras taken as described by 

Eubanks et al. (1976:29) and Beeman and Pelton (1978:127-129) , a 

premolar t..ras extracted, and reproductive condition was examined as 

described by Eiler (1981:12-13) . All bears except 2 were fitted with 

radio-collars (Telonics, Mesa, AZ) . 

The first premolar was sectioned, prepared, and stained using 

techniques described by Eagle and Pelton (1978) and age was determined 

by the cementum-annuli technique described by Willey (1974) . Bears 

were placed into 2 age classes: 4 years or older (adult) , less than 

4 years old (subadult). 

Bears were either fitted with static collars which had life­

expectancies of 2-3 years or, if they were young bears (1. 5 years or 

less) , they '"ere fitted with break-away collars designed to fall off 

in 9 to 12 months due to deterioration of material in the collar 

(Telonics, Mesa, AZ). All collars transmitted in the 150-152 MHz 

range. 
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Two types of information were sought from radio-collared bears: 

activity and location. To obtain activity information each transmitter 

incorporated a reset motion sensor, cowmonly known as a mortality 

sensor (Telonics, Mesa, AZ). With this mechanism employed, the trans­

mitter on a resting or immobile animal emits a signal with a base pulse 

rate, or inactive rate. (In this study 2 different base rates were 

used: 75 bpm, 40 bpm.) Movement by the animal caused the base pulse 

rate to change to an alternate, or active, mode. (In this study 2 

different alternate modes were used: 100 bpm, 80 bpm.) The initial 

movement and any subsequent movement resets a timing mechanism on the 

alternate mode which keeps this mode operating for a programmed time 

period. The programmed time period for most transmitters in this 

study was 5 minutes. (Transmitters with 2-minute timers were experi­

mented with in the later months of the study.) Thus, for a 5-minute 

timer, if an active animal became inactive and remained so for 5 

minutes, the pulse rate automatically returned to the base mode. 

Each time the signal from an animal was received in the field 

the signal mode was recorded as active or inactive. Due to the timing 

mechanism though, a bias may be interjected in favor of the active 

mode (i. e. an inactive animal has emitted 5 minutes of act�ve signal 

before the signal gives a true indication of the situation, whereas 

an active animal will alw ays produce a signal indicating so). Io 

compensate for this overestimation of activity, a notation system was 

devised for the 5-minute reset monitors (Quigley et al. 1 979) . If the 

signal was initially heard in the active mode, or the signal changed 

from the inactive mode to the active mode while the researcher was 



li s tening , the s i gnal was g iven a s e c o nd c heck 3 -8 m inu tes la ter. 

I f  an ac t i ve m ode was s t ill heard o n  t he s e c o nd c hec k ,  t he s i g nal 

was rec orded as s uch; i f  t he s i g nal had changed t o  inac t i ve i t  was 

as s umed that t he animal's movement was only a temp orary c o m f or t  m ove­

men t and t he s i gnal was rec orded as inac t ive . S chema t i c ally, the 

rec ording s y s t em appears as below: 

INITIAL HODE RECORDED (GROUPING ) 

A - - - - - - - - - A - - - - - - - - - A (A) 

I -

I-A - - - - - - - - - - - A 

I (B )  

A (C )  

A- I - - - - - - - - - - - - - - - - - - I (D )  

A - - - - - - - I - - - - - - - I (D )  

I-A I I (  D )  

A Ac t ive I Inact i ve 
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Each t ime an ac tivi t y  recording was made i n  the f ield t he f ollow­

ing i n f orma t i o n  was als o reco rded : t ime o f  day, date , temperat ure, 

weather c ondi t i ons, cloud c over . 

Lo c a t i onal inf orma t i o n  o n  rad i o- c ollared bears was ob tained b y  

triangul a t ing azimut hs o b t ained f rom knmm tracking poin t s  o n  tn-2 

ground or by aer ia l l o c a t i ons f rom an airp lane . Gro und az imuths 

were det erm i ned b y  t he l o udes t s ignal method (Spr i nger 1979:928 ) . 

Over 50% o f  t he a z i muths o b tained from the ground were t aken 

from elevated 8-e lemen t an t ennas (Hy-Gain E lec tro nics, Linco ln, NB); 

the remainder were ob tained w i th a hand-held, 2-elemen t ,  "H" an t enna 

(Tel o n i c s , Nesa, AZ ) . The 8-elemen t an tenna exhibi ted a nore prec i s e  

d irec t i onal i t y  than the "H" type, pllis, when elevated, the effec t i ve 



"seeing" area of the antenna is increased while obstructions to the 

signal are decreased. Four of these larger antennas were placed on 

9m masts at strategic points in the area; one was placed on top of 

a 30m fire tower located on Bunker Hill. 

14 

Locations obtained from the ground were made from the intersection 

of at least 2 azimuths. In most cases, 3 to 5 azimuths were taken on 

a single bear before a location was considered acceptable. Many loca­

tions utilized 7 to 9 azimuths. Azimuths that were considered aberrant 

were not used in determining locations. These readings were caused 

by obstructions between the animal and the researcher, refraction of 

the signal due to the high relief of the area, or movement of the 

animal. Effort was made to obtain the most direct signal from the 

animal that was possible and to reduce the time spent in transit 

between tracking points to minimize the effect that a moving animal 

can have on the accuracy of the location obtained. Movement to track­

ing points could usually be accomplished by vehicle. In another 

effort to assure accuracy and to increase efficiency, azimuths were 

roughly mapped in the field, the strength and stability of the signal 

were recorded, and the stability and accuracy of the azimuth were 

recorded. 

Tests for accuracy \vere undertaken using transmitters in known 

locations. The tracking system of 8-element stations and hand-held 

"H" antennas easily placed the location >vithin a circle wi.th a 

diameter of 300m. Garshelis (1978) used a circle 300m in diameter 

to define locations in the mountainotJS areas of the GSM�P and Heezen 
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and Tes ter (1967) accep t e d  e r ror polygons of 240m in l eng t h  w i th an 

au toma t ic t r acking system.  

Ae r i a l r adio- t racking was accomp lished from a Cessna 140, 170, 

or 172 . An "H" a n te nna was p laced on each of t h e  2 �ving s t ru t s  and 

connec ted through a swi tch box (Te lon ics , �1esa , AZ) in the cab i n  to 

the r ece iver. The swi tch box a l lowed the researcher to lis ten to both 

an t ennas at once o r  each a n te nna ind ividually . To locate an animal 

usi ng t h is sys t e m ,  transect l ines were f lown wh i le l istening to both 

an t e nnas at once . \,[hen a signal \-las e ncount e r ed, signals from e ach 

a n t enna w e r e  l istened to ind ividua l ly; the an ima l was assumed to b e  to 

the s i de of t he a i rp lane from wh ich the s t rongest signa l  was r ece ived. 

At the same t i me , i t  was not ed wh e the r the signal was increasing or 

decreasing in i n t e ns i t y  (i.e . t h e  anima l  was a head or behind t h e  

a i rp la ne, r espect ive ly) . When a decreasing sign a l  i n tensi ty was 

heard , t he a i r p lane was t urned to a p e r p e nd icular flight  pa t h  to the 

side of h i ghest in t e nsi t y. Th is p a t h  was con t inued u n t i l  a decreasing 

sign a l  i n t e ns i t y  was heard again and a no t h e r  p er p end ic ular p a t h  to the 

strong side was b egun. This proced ure was con t inued unt i l  the signal 

was "boxed-in" to t h e  desi red accuracy of the locat ion. The \ving 

and an t e nna we re also dipped to the d e t e rmined loca t ion �hile the 

airp l a ne ci rcled to test the signal d i r ec t i on. T h e  loca t icm \las then 

placed on a Uni t ed States Geological Survey (USGS) 1:2&000 or 1 : 125000 

sca�e map. Mos t locations took less than 8 minu tes to es:ablish from 

the air once the signa l was encountered and were usually o� tained from 

altitudes less than 200m above ground. Tes t s  of accuracy wit� t rans­

mi tte rs pla� ed in the ield indicated cha t the 300m diameter clrc le 



used for �round-determined locations was also applicable to aerial 

locations. On 2 occasions general locations en wide-ranging b8ars 

were obtained from ahove cloud cover in mountainous regions by 

triangulating the position of the plane us air tra ffic beacons. 

A dual headphone jack that alloweJ the pilot and the res�archcr to 

. . .L<.J cc1 t J_ on . 

. Attc:Tnpts were made to locate 12a�h collared anitnal a r:1iniL1urr1 

of 3 t irnes pt'r \Jeek. This cou;.d not be consistently .'lccomplished 

due to the co�3traints of weather, available p ersonnel , accessibility 

of the c:.red in which a beac was located, and the numbe r c£ anim<='.l.:o 

beiog radiJ-tracked. The only way to keep track of wide-rangin� 

aru;r,c:; ls �.;as t;1cough the use of an airp tane, but bad '.ieather :md the 

cost of air ci�e limited such efforts. T�e ruos� efficient system 

for loc�ting radio-collared ani�als was for a researcher on the 

ground to locate the easi accessible animals and to tell the pl!ct 

by ra�io which animals needed to be located from the air. fh.is 

syste� mir1i�ized ground 3nd air time and always resulted in locatloPs 

an all animals for that particular day. Periodically, diel sanpl 

'.vas �:�:rri.::d cut to detr2r:0ine hourly r;;.ovement am� activity pattet:":Js. 

1:-.t.2-s \·;ns accomplL.s!H::d with 2 8-ele�e:lt antenna.s., fitted with compass 

coses �t the ba� , from w!tich researchers t0ok slruuttaneous hourly 

readings on av21lable animals in th� area for 24 contiauous hours. 

Garshelis (1972) pr8s2nts further discussion of radio-tra 

technir�ues. 
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Each ground location was replotted under non- field conditions 

on USGS 1:24000 scale maps along with aerial locations. Using the 

Universal Transverse rfercator System (UTM), all radio-locations were 

given a 6-digit coordinate which corresponded to the 100� by lOOm cell 

in which they fell (Strahler 1969:58-59, 625-627). A transparent grid 

overlay, with 1 ha (lOOm by lOOm) UTM divisions, was aligned to grid 

north over the USGS maps for this procedure. 

Data 

Home range. Two techniques were used to estimate the area of 

an animal's home range [the area transversed by an individual in its 

normal activities of food gathering, mating, and caring for young 

(Burt 1943:351)]. The first technique, known as the bivariate or 

elliptical model, is a computer-based, probabilistic model described 

by Koeppl et al. (1975). The 90% and 95% confidence (or probability) 

ellipses were calculated. Only annual ranges were determined with 

this technique for the purpose o f  comparison to other studies because 

it was felt that the sampling strategy produced highly variable 

scatters of point when broken dmvn by season due to wide-ranging 

animals, low sample sizes, and inconsistent sampling intervals. The 

second method used for estimates o f  home range is termed the conveK 

polygon or caximum area polygon method. For this calculation, the 

outermost points were �onnected in such a way that th2 angle t0 the 

inside of the polygon formed by any 3 consecutive points n�ver 

exceeded 180°. The area was then calculated using point coordinates 

(Brinker 1969:248-250). In many cases, distinct clusters uf points 
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were formed when a bear moved to a cer t a in area and remained there for 

a period of days or weeks and then moved back t o  the original area 

and remained . Inc lusion of the en t ire area between these d i s t in c t  

point c lus t ers could lead to a gross over-es tima tion of the area of 

home range . For this rea son, the 2 (or more) c lus ters were considered 

sep ara tely and t he area s for each were c a l culated and a dded together . 

In s ome cases, these shif t s  in area of use by bears could be inferred 

as being caused by seasonal changes in food sup p ly, and in other 

cases they cou l d  not. Because of this a nd the highly erra t ic nat ure 

of some movemen ts, the method of trac ing movemen t s  of a c t ivity centers 

to determine range shif t s  (Hayne 1949 , Garshelis 1978:18) could no t 

be jus tified. To a ccount for travel area between 2 d i s tinct clus ters, 

a method for determining a corridor between 2 dis t inc t c lusters was 

devised . This corridor was defined by 4 points: the l as t  loc a tion 

obt ained in t he origin area before the anima l moved, the firs t loca t ion 

obt ained in the new area , t he las t loc a tion obtained in the new area 

before the anima l moved ou t ,  and the firs t loca tion obtained in the 

original area after the anima l returned. Loc a t ions ob tained wh i le 

the anima l wa s in transi t usua l ly fel l  within the corridor boundaries, 

bu t if not, the edges of the corridor were defined by those point s 

also. The corridor area wa s t hen cal cula ted (not inc lud ing area 

within the clus ters) and added to the area of the c lus ters �o determine 

annual or sea sona l home ranges . Al though subjec tive in na t ure, t h is 

corridor me thod provides for the area be tween clus ters in a defined 

fashion when the inc lus ion of the total area between clus ters cou ld 

overe s t ima te home range area or exclus ion o f  any area be tween clus ters 
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c o ul d  lead to und ere s tima tion o f  home range a re a . The Hann-Whitney­

Wi l coxo n  U Tes t ( So kal a nd Rohlf 1969:391-395) was us ed in d e te rmining 

d i f f e r e nces i n  home range s i z e  (P=O.OS). Home range overlap was 

d e te r m i ned w i th convex p o l ygon esti ma te s .  Fo r s ea s o na l  divi s i o ns o f  

home range, s p r i ng was d ef ined a s  den emergence thr ough r1ay, s ummer 

a s  June thr o ugh Sep tember, and fa l l  as October through den entrance 

( usua ll y  in Dece mbe r ) . 

�oveme n ts . The fo l lowi ng a s pe cts of d ie l  moveme n t  were 

analyzed:  total daily mov eme nt ( s um of d is tances between con s e cutive 

hour l y  locations ) , net daily mo vement (d is tance be tween the beginning 

point and the ending p o int i n  24 hours o f  l o ca tions ) , d a i ly range 

th ( maximum d i s tance between l o ca ti o n s  in a 24 hour period ) , and 

c ircuity. Ci r cuity was ca l culated by d ivid i ng the to ta l d is ta nce 

trave l ed in a p e r i od of 12 o r  more hours in�o the net movement f or 

the s ame p e riod . Thus , a va l ue o f  1 ind i ca tes s trai ght l i ne movement; 

a va lue of 0 ind i cates that the an ima l  r e turned to the s ame l o cation.  

Re lat s tationa r y  a nimals w e r e  not includ ed in the ana lys i s  of 

ci rcui ty ( Ga rshe l is et al.  in p re s s ) . The a bo ve movement parame ters 

we r e  te s te d  fo r s i ca nce us the �1ann-Whi tney-Wi l coxon U Test 

(P=0.05). 

Hourly rates o f  travel were  calculated by d iv i d ing the to tal 

numbe r o f  co nsecutive hourl y loca tions into the distance traveled f o r  

that period . Diurnal ( defined as 0600 -2000 hour s ) ra t e s  o f  tr avel 

were o nly ca lculated f rom d i el d a ta when at le as t 8 hours o f  movements 

were r e co rded; no cturna l ( defined as 2100-0500 ho urs ) ra te s o f  trave l 

wer e only  ca lculated from die l. data when at least 4 hours of movements 
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we re r e c o r d e d . A l l  d a t a on hourly moveme c t s  were t e s t ed w i t h the Ma n n -

Whi t ney-�H l c ox o n  U Te s t  (P=0 . 05 ) . Seasonal d iv i s io n s  f o r  mo ve:::e n t s  

ana ly s i s  w e r e  t h e  s ame a s  f o r  home range a n a l ys i s . 

The ac t ivi t y  p a t t e r ns o f  i n s t r u�e n t ed � e a r s  

w e r e:  ana ly z ed i n  r e l a t io n  tc i n f o r:ma t io n  r ec o rd ed s imt.: l t a n eou3 ly i n  

the f i e ld f o r  e a c h  a c t iv i ty r ead i nJ ( r a t ur e , t im e  o f  d ay ,  d a t e , 

c l o ud c o v e r , p r e c  i t a t iou) a nd known i n f o r mat i o n  f o r  e ach 
. ' a nlma .L 

col l e c t ed wh en the a n ima l was t ra p p ed ex , ag e ,  r ep r oduc t ive s ta t u s ) . 

P r esence c r  ab s e n c e  o f cubs w i th f em� les was d e t e r m ined f r o m  w i n t e r  

dens ( E i l e r 198 1 ) . fe r ana l ys i s , t ime o f  year was d i vi d ed by mon :h , 

s e a s c ns we r e  d iv i d ed a s  in h o me r a n g e  s i s , t ime o f  d ay wa s 

cl i ·v id e J  by hour ( on t h e  ha l t  hou r ) , t emp e r-a t u r e '.va s d iv i d ed by 3 ° C  

inc r-emen ts , a nd c l o u d  cov e r  was d i v ided by 2 5 %  clas s e s . i. t a t h m  

wa s d e f i neJ a s  1 rai n ,  hard r a i n , s now , o r  n o  p r ec i p i t a t i on .  

hl1en no p r e c i p i t a t ion wa � o c c u r r ing , a p t a t io n  h i s t ory wa s a l s o  

r e c o rded and d e f i ned 3 cl a s s e s : (1 ) no r a i n in t h e  l a s t 24 h o u r s , 

( 2 )  r a i n  w i t h i n  t h e  l a s t  2 4  h o u r s , o r  ( 3 ) r a i n w i th i n  t h e  l a s t 3 

The i n f l u e n c e s  and i n t e r a c t ions o f  t ime o f  y e a r , t i me o f  

we at he r ,  s e x , age , and p r e s e n c e  o f  c u b s  on ac t iv i ty w e r e  t e s t � d  wi t h  

t h e  l e a s t s q ua r e s  mean s is o f  va c i a n c e  p ro c ed u r e  ( S�S � � s t l t u t e  

19 7 9 ) . Th i s  p r o c ed u r e  -vm s c ho ,:; e n  b e...:a u s e  o f  i t s  ab i li t.y to s 1 r t  ia l 

o u t  and me a s u r e t he e f f e c t t ha t  e ac h  f a c to r ,  o r  a c omb ina t i on o f  

fa·:. t o r s , has o n  a c t ivi ty . Th u s , ac t iv i t y  i s  r ep o r t E:d a s  c< p robdb il i ty 

unrl e r  a g iven c o nd i t io n ( s )  r a t h e r  t h a n  a p e r c e n cage o f  a c t i vi t y 



record s f o r  that cond ition ( s ) . Ortho gonal contrasts b etween leas t 

squares means were us ed to tes t s ex ,  ag e, and f ami l y  ef f ects . 

c=:.::...:::..;:::..::.=...t:. . The comp uter- b as ed INGRID ( In f o rmation Nanagement 

on a Grid Cell S ys tem) s ystem ( S i n to n  19 7 6 ) , v ers io n  3 . 5  ( H o lmes and 

Jo l ly 1980) , was us ed to ev aluate the relatio nships  o f  bear l o cations 

to h ab itat f eatures . The s ystem requi res that al l i n f o rma ti on be 

21 

input on a grid cel l bas e ,  each cell b eing cod ed f or th e p articu lar 

f eature ( s )  to b e  ev aluated . F o r  thi s  s tu d y ,  the UTM coordinate s ys tem 

was used to d ivid e the USGA 1 : 2 4000 s cal e b as e  map i nto lOOm by lOOm 

cel l s  as d es crib ed earl i er ( p . 17 ) .  A 5 3 00 cel l area , H h i ch encomp a s s ed 

mos t  b ear locati on s ,  was cho s en f or cod of hab i tat f eatures . Thes e 

f eatures were cod ed cell by cell f rom i n f o rmation ava i l ab l e on the 

USGS base map us ing a trans p arent grid overl ay.  S i nce no  d etai led 

vegetatio n  map f o r  the area was availab l e ,  a p red i ctive mod el f or 

overstory and und erstory compo s ition was d ev el o p ed from vegetation p lo ts 

analyz ed i n  the s tud y area b y  Harmon ( 19 8 1 )  (Ap p end i ces A and B ,  

re s p ecti v ely) . The model us es 3 l and f eatures f or pred ict ion : 

pos i ti on on s lo p e ,  as p ect , and wheth er the p o int is i n  ridge or val ley 

pe to pograp hy . Field t es ts o f  the mod e l  ind icated that i t  was only 

suf f ic iently acc u ra t e  when p red i c ting very high or very l ow p ercentage 

cover nf the d es ired typ e s . Thu s , b e a r  l o cat i ons t..tere o n l y  tes ted for 

o c currence wi th h igh concentrations . 

The f o l lowing comp o nents we re inp ut r cr ana l y s i s  IHGR I D : 

1 .  E l evati on ( co d ed to the nearest 6c) ; 

2 .  Water ( p ermanen t s treams o r  res e rvo irs ) ; 



3 .  Man- made c o n s t r uc t i o r1 ( i . e .  p owe r l ines , r o a d s , r r a i l s ) ;  

4 .  P o s i t i on on s l o p e  ( l ower 1 / 3 ,  m i d d l e  l / 3 ,  u p p e r  1 / 3  o f  

t h e  s lo p e ) ; 

5 .  Asp e c t ( N= J l S - 3 4 5 ,  E= 4 5 - l 3 5 , S = l 3 3 - 2 L O , � = : 4 0- 3 1 3 ;  

unus u a l  d i v i s i o 0 s  a r e  d u e  t o  p r e d i c t ive mod e l  [ Append ix A ,  B ] ) ;  

6 .  c: �) n  "'/C :< o r  C f."1 n C 2 "'.l e t o p o g r a p hy ( r i d g e  c r  v a l l ey ) ' 
7 .  B e a r  lo c a t i o n s  ( c o d e d. b v  a g e  b y  s e x  h y  s e a s � m ; � b u s  

r es u l t i n g  in 2 �  d i f f e r e G t  g � o u p i n g s ; i . e .  s ubadu l t  f ema l e  l o c a t i o n s  

in f a l l ) . 

The 2 p r ed i c t ed veg e r:a t i o n  f e a t u r ;:s w e r e  f o r  Lnd rna s t  ( Q u e r r:�� .s p p  . •  

') ') �- .,_ 

U t i l i z a t i on o t  t h �  v a c i o u s  hab i t a t  f e a c u r e s  w a s  d e t e r m l n e d  w i th 

t h H  3 d i v is i o ns o f  b e a r  l o c a t i on s - -a g e , s e x , s e a s on--and b y  c o mb i n i n g  

all l o c a t i o n s  t o g e t h e r .  B e a r  l o c a t i on s  w e r e  t e s t ed f o r  c o i� c i d e n c e  

w i t h  l1ab i t a t  f e a t u r e s  in t h e  s a me c e l l , exc e p r in t h e  ana l y s i s  o f  

r o a d s . In t h �  l a t t e r c a s e , p r o x i o i t y  s ea r ch e s  w e r e d o ne c o  f in d  b e a r  

l o c a c l on s w i t h in a d e f i n e d  d i s t a n c e  f r o c  t h e  r o ad o r on t he r o a d . 

S e a s ons �..;e r e  � iv i d e d  i n  r h e  f o l l o w ing mann e r : s p r i n g  = �·1ar c i-�-:!1r�Y , 

s u mne r = June-Aug � s t ,  f a l l  = Oc t o b e r - D e c emb e r .  S ep t e mb e r  � � o c o n -

s i d e r �d s ep a r a t e l y  b e c au s G  i t  i s  n o rm� l l y  the mo n t h  of t r a n s i t i o n  

f n r  b e a :r d i e t s  r r o rn S UITL.'llE: r  t o  r a i l  t y p e  ( 2-:ag l e  1 9 7 9 ) . I t  ·.) -=� s t e l  t 

b e t w e e n  t h e  2 s 2 a � on s . 

To d e t � r m i ne d i i f e r e nc e s  in hab i t a t  u t i l i z a t io n . � x c ep t  i n  

t h e  c a s e  u f  n:c r� I J- g e t: e c:> t e e', E: l e va t i or. d a t a , c h i ·- s q u a r e  g o u d il t:� s s  o f  
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f i t  tes t s  w e r e  u sed  ( Soka l a nd Ro h l f  1969 ) (P=O . lO ) . Th is  was f o l l owed 

by Bon f e r r oni t e s t s  ( Neu e t  a l .  197 4 )  to d e ter mine wh i c h  c a t eg o r i e s  

wi t h in the h ab i t a t  c omp onen t c o n t r ib u t ed mo s t  to t h e  r e s u l t an t  chi­

square  s ta t i s t ic . A chi -squa r e  s t a t i s t i c  was c on s ide red inva lid i f  

any exp e c t ed c e l l  f r equency was l e s s  than 2 .  Duncan ' s  mu l t ip le range  

t es t  wa s used t o  t e s t  d i f f e renc e s  in e l eva t i on means (P=0 . 05) . 



ca� I E R  IV 

R E S U L T S  .��D D I S CU S S I ON 

A t o t a l  o f  16 1 9  loca t i ons were o b t a ined f rom June 1 9 7 8  th rough 

Decemb e r  19 7 9  on 2 2  rad i o- c o l l ared bears ( Ap p end ix C ,  Fi g .  2 ) . The s e  

l o c a t ions w e r e  c o ns id ered i n  t h e  ana ly s i s  o f  horne r ange e s t imate s , 

movemen t s ,  and !1ab i t a t  usage . A t o t a l  o f  5 8 8 0  a c t ivi ty read ings were 

ob t a i ned f o r  analy s i s  of a c t i v i ty p a t t e rns . 

As s es sment  o f  Ac t iv i ty Moni to r 

The r e s e t  mo t ion s en s o r  was chos en f o �  this p roj e c t  even t hough 

i t s  use p r ev i o us t o  this h ad been p r imar i ly f o r  s ens ing mo r t a l i ty o f  

anima l s  rathe r than daily a c t ivi ty p a t terns . S e v e r a l  tes t s  w e r e  p e r-

fo rmed to a s s e s s  i t s  r e l iab i l i ty and func t i on . Us ing cons e c u t ive 

hou r ly d ie l  l o ca t i ons , a h igh c or r e la t i on was f ound ( r =0 . 9 1 ,  n= 2 4 , 

P < O . O l )  b e tween p e r centage a c t i v i t y  d e t e rmined b y  the r e s t  �oni t o r  

and mean d i s t ance moved for e a c h  hour o f  the day ( Fi g . 3 ) . T h e  above 

co r r e l a t ion  exi s t ed d e s p i t e the c o un t e r ing  i n f l u e n c e  that was imp o s ed 

due t o  the va r iat i o n  among b e a r s  and those  a f f e c t ing c i r c a d i �n p a t t e r n s  

( C a r s he l i s  and P e l t o n  1 9 8 1 ,  t h i s  s tudy , p .  2 9 ) .  Carshe l i s  e t  a l .  

( 1 9 8 2 ) , us ing c h e  s ame ana lys i s , t e s t ed mean d i s t ance moved again s t 

p e r c en t age o f  ac t iv i ty a s  d e t ermined b y  t i p - sw i t ch s ens o r s  and a l s o  

f o und h i g h  c o r r e la t i o n s i n  b o th s p r in g - s umm e r  ( r= 0 . 8 8 ,  P < O . O O l )  and 

fa l l  ( r = 0 . 6 9 ,  P � O . O O l ) . The h i ghe r c o r r e la t ion coe f f i c i ent  f o u�d in  

t h e  Bunk e r  H i l l  area may b e  an ar t i f a c t  o f  o t h0 r i n f luences  o n  

a c t i v i ty ra the r th an sup e r i o r i t y o f  the r es e c  mo t i on over  t he t i p - sw i t c h  

2 4  
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mo t i o n  s en s o r .  Al t hough s ignal in tegr i ty "as  n o t  r e c o r d e d  in  t h i s  

s t udy , var i a t i ons i n  t h e  i n t ens i t y  o f  s ome  i nac t iv e  s i gna l s  l e ad t o  

an a g r e emen t  wi t h  t h e  c o nc l us i o n  by  Li nd z ey and Hes l ow ( 1 9 7 7 )  and 

Sunquis t ( 1 9 8 1 )  t h a t  use  o f  t h i s  method may be b ia s e d  t oward ac t i vi ty . 

The f i e ld r e c o r d i ng s y s t em devi s ed t o  c omp e ns a t e  f o r  t h e  b i as 

t oward ac t i vi t y  i n  t h e  r e s e t  mo ni t o r  c r e a t ed 4 g roupings : g r o up A-

ac t i v e ; g r o up B-lnac tive ;  g roup C - ac t i ve 1-Ji th a c hange o f  mod e ;  a nd 

group  D-inac t i ve wi th  a change o f  m od e .  Gr oups C and D w e r e  t e s t ed 

i n  2 way s  t o  d e t e rmi n e  i f  they  w e r e  mo r e  c lo s e ly assoc i a t ed wi th 

gr oup A ( ac t i v e )  or g roup B ( i na c t iv e ) . Fi r s t ,  f ro m  d i e l  t racking 

s es s i ons , all ob s e rva t i ons we r e  f ound in  wh i c h  1 o b s erver r e c o r d ed 

a group D r ea d i n g  ( n= 7 5 ) . I n  t h e s e  cas e s , a s ec ond o b s e rv e r  rec o rd ed 

a g r o up A r e ad i ng 3 4 %  o f  t h e  t ime , a g r o up B reading 4 2 �  o f  t he t ime , 

a group C r e ad i ng 5%  o f  t h e  t i me , a nd a group D read ing 1 7 %  o f  t he 

t ime . Whe n  a g ro up C r ead ing was reco r d ed ( n= 2 9 ) ,  a g roup A r e ad ing 

was r e c o rd e d  2 1% o f  t he t i me , a g roup B reading 6 2 %  of  t h e  t ime , a 

g r o up C read i n g  3 %  o f  t h e  t ime , and a g roup D re ading 1 4 X  o f  the 

t i me .  A s i gni f ica n t  as s o c i a t i o n  ( s ign t e s t P <O . O l }  for  b o th  g r o up C 

and gro up D was f o und w i t h  gr oup B ( i nac t i v i t y ) . S econd , to f u r t h e r  

t e s t  t h i s  a s s o c i a t i on ,  a comp a r i s o n  was made o f  mean d i s t a nc e  moved 

when b o t h  o b s e rvers  r ec o rd e d  gr o up A r e c o rd ings (X= 4 5 7m) , b o th 

r e c o rded  g r o up B read (X= 2 4 2m) , a nd b o t h  record ed group D read 

(X= 2 3 8 m) . ( T h e r e  \ve r e  no  c a s e s  i n  wh ich b o t h  ob servers  r e c o rded 

gr oup C read i n g s . )  Both o f  the above e xam ina t i o ns i nd ica t e  t h a t  

C and D r e f l e c t  inac t ivi t y  o f  t h e  anima l  a nd suppo r t  the c o n t e n t i on 

tha t the r e s e t  mo t io n  s e nsor ove res t ima t e s  ac t i vi  For t he s e  reasons , 



r e a d i ng s  f rom g r o u p s  C and D were  p laced wi th g ro u p  B r ead ings f o r  

a na ly s i s ,  t h u s  c r ea t ing  2 g roup i n g s : ac t iv e  a n d  i na c t ive . Thes e 

f ind ings a ls o  ind i ca t e  t h a t  a b ia s-comp ensa t ing sy s t em f o r  f i e ld 

record ing o f  t he r e s e t  moni t o r  is j us t i f i ed ,  a t  lea s t wi t h  r e s e t  

t i mer s  o f  5 minu t e s  or mo re . [ n  c onc lus i o n ,  t he res e t  mo t i on s en s o r  

wa s c o ns idered a d e q u a t e  f o r  t h e  needs o f  t h i s  p r oj ec t b ec a u s e  ( 1 )  i t  

comp a r ed favo r a b ly wi th  mean d i s t ance mov ed p e r  hou r . 3 ) , 

( 2 )  s i n t e g r i t y  t echniques a p p ea r  less  a c c u r a t e , ( 3 )  o n ly 1 

o b s e r v e r  i s  r e q u i r ed , and ( 4 )  t he r e s e t mon i t o r  p roduces a r e l a t ively 

s t ab le p u l s e  comp a r ed t o  t h e  t ip - sw i t c h  mon i t o r )  f o r  quic k ,  

p r ec i s e  d e t e rmina t ion  o f  az imu ths . 

Gar s h e l i s  ( 1 9 7 8 )  devised a sys t em in which "h ead moveme n t "  was 

r e c o r d ed f o r  c a s e s  in wh ich the of p u l s e  r a t e  f rom t h e  t 

swi t c h  mon i t o r  f el l  b e tween a c t i v i ty and inac t iv i t y  c u t o f f s . Us ing 

the s ame t e s t ing as  above , he  c onc lud ed tha t head mo vement  wa s mo re 

c lo a s s o c i a t ed wi th  inac t i v i  than wi t h  ac t ivi ty , c o nc l ud 

t h a t  i t  �;v-as gene r a t e d  by "com f o r t  movement s "  o f  "sho r t  d u r a t ion" 

( 19 7 8 : 7 4 ) . The r ecord i n g s  o f  r ead ings f rom groups  C and D i n t h i s  

s tu d y  a r e  p r obab ly i nd ic a t i o n s  o f  t he s e  s ame t y p e s  o f  movemen ts . 

Fac to rs 

Ac t iv i t y  o f  b e a r s  was s i f ican t in f l u enc ed by the mon t h  

2 8  

o f  t he year and the ho ur o f  the d ay a l ong with t h e  int e r �� t i ons o f  

t h e s e  2 fac t o r s  ( Tab l e  2 ) . The i nd i v id u a l  va r ia t io n  i n  a c t iv i t y 

b e tween b e a r s  t h emse lves ( B e a r )  a nd t h� vH r ia t i o n  i n  a c t i v i  o f  

i nd ividuals  i n  r e l a t i o n  t o  mon t h  and hou r (O t h e r  i n t e r a c t ions invo l v ing 

bea r )  a l s o  c o nt r i b u t ed a s i f ican t e f f ec t o n  l eve l s  a f  a c t iv i ty o f  
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Tab le  2 .  Analys i s  o f  varia t io n  i n  ac t iv i ty p a t t e r n s  o f  b lack bears  i n  
t h e  GS��P , Bunke r H i l l  area , 19 7 8- 1 9 7 9 ,  w i t h  r e s p e c t  t o  t ime 
of year , t ime of day , d i f f e renc es among b ears , and o t h e r  
in t e rac t io n s .  

Source o f  Va r i a t ion df s s  MS F 

To tal 5 8 0 6  1 2 9 0 . 2 2 2 2  

Bear 19 8 0 . 6 8 5 6
a 

4 . 2 4 6 6  18 . 7 5 7 1 
b ,  d 

Mon t h  8 5 6 . 4 2 7 9
a 7 . 0 5 3 5  3 1 . 1 5 5 0

b , d 

S e a s on 2 40 . 6 3 3 3
a 

20 . 3 1 6 6  8 9 . 7 3 7 6
b , d  

Hour 23  1 9 0 . 8 6 3 6
a 

8 . 2 9 8 4  3 6 . 6 5 3 7
b , d 

Mo nth x hour 148 6 3  . 1 34 7
a 

0 . 4 2 6 6  1 . 8 8 4 2
b , d 

S e a s o n  x hour 4 6  2 8 . 8 3 7 2
a 

0 . 6 2 6 9  2 . 7 6 9 0
b , d 

O t h e r  i n t e r ac t ions 1 3 3 2  3 0 1 . 5 2 14 0 . 2 2 64  l. 6 7 9 5 c , d  

invo lv i ng b e a r  

Va r iat ion of  4 2 7 6  5 7 6 . 1 9 8 4  0 . 1 3 4 8  
ob s e rva t ions w i t h i n  
b ear-mo n th-hour 

a 
P a r t ial sum of s quares . 

b 
Tes t ed aga in s t  o t h e r  i n t erac t ions  i nvolving b e a r . 

c 
Te s t ed a g a i ns t va r ia t io n  o f  ob s e rva t i o ns w i thin b ear-mon th-hour . 

d P < 0 . 0 5 



b e a r s . The la t t e r , r e s i dua l  c o n t ribu t io n ,  may be  due t o  the e f f ec t s  

o f  s e x ,  age , a nd f amily a s s o c i a t i o n s  a s  sugg e s t ed b y  Ga r s h e l i s  and 

P e l t on ( 19 8 0 ) . Also , a l though t he ove r a l l  e f f ec t of the measured 

wea t h e r  f a c t o r s  h ad a s ig n i f i c a n t  inf luenc e o n  leve l s  of  ac t iv i ty of  

b ea r s , when b r oken down , only e f f e c t s  of  t emp e r a t u r e  c o u l d  b e  s in g l ed 

out  as  hav i ng a s i gn i f i c a n t  a s s o c i a t i o n  ( Tab le 3 ) . Gar s h e l i s  a nd 

P e l t o n  ( 19 8 0 )  r e p o r t ed s imi l a r  r es u l t s  for  b e a r s  i n  t h e  GS:-.1�P us i n g  

t h e  s ame t ec h n iques of  analy s i s . 

S e a s ona l and Hourly E f f e c t s  

The mon t h ly leve l s  o f  ac t iv i ty of  b e a r s  ( F i g . 4 )  ind i c a t e  t h a t  

they w e r e  mo s t ly i na c t i v e  a f t e r  d e n  eme rgenc e ,  inc r ea s ing to t h e i r  

h i g h2 s t  level  o f  ac t iv i t y  dur ing t h e  summer mon th s , t h e n  r e t t 1 rn i n g  

J O  

to  low l eve ls o f  a c t i v i t y  b e f o r e  d enning . Garsh e l i s  and P e l t o �  ( 1 9 8 0 )  

found a ve ry s im i l a r  pa t t e rn f o r  b ea r s  in  t h e  CSi"Il1"P . J o h n s on and 

P e l t o n  ( 1 9 7 9 )  d o cume n t ed d e c r ea s ing p r ed enning ac t iv i ty , an e x t r ewe 

low in the  mid-d enning p e r i od , and i nc r e a s ing p os td enning ac t iv i ty . 

A comb ina t i on o f  t h e s e  s t ud i e s  thus p r oduces  an annual cyc l ic p i c t u r �  

o f  ac t iv i t y  o f  b ea rs \v i t h  h i g h  l eve ls d ur i n g  s um:ne r , l m-1 levels d 'l r i n g  

w in t e r , a n d  i n t e rmed i a t e  l ev e l s  b e tween the 2 wh i c h  a r e  e i ther  i n c r e a s -

i ng ( s p r i ng )  o r  dec r eas ing ( f a l l ) . Ams t r up and Beechum ( 1 9 7 6 )  f u u n d  

tha t b l a c k  b e a r s  in  I d aho were  l e s s  a c t i v e  i n  l a te f a l l and ear ly 

s p r in g  tha n t h e y  we r e  b e tween J u ne a nd O c t o b er , sugg0s t i n �  tlt is  same 

p.:1 t t e r n .  In add i t i o n ,  s t u d i e s  in P e n n ::o y l va n L t  ( Al t  e t  a l . 1 9 7 6 ) , 

Wash ing�on ( L i nd z ey and Mes low 1 9 7 6 ) , �o r t h Car u l l na ( H ami l t o n  19 7 8 ) , 

and We s t  V i r g in ia ( B rown 1 9 8 0 )  d i s p layed e v i d e n c e  f o r  t h i s  a n nu a l  



Table 3 .  Analys is  o f  var i a t i on i n  a c t ivi pa t te rn s  o f  b l a c k  b�ars 
in the GS�lliP , Bunk e r  Hi l l  a r e a , 1 9 7 8- 19 7 9 ,  wi th r es pec t to 
t ime o f  year , t i me of d ay ,  d i f f er e n c e s  among b ea r s , and 
wea the r f a c to r s . 

S o ur c e  o f  Var ia t io n  d f  

To tal  3 8 7 2  

B e a r  19  

Hon t h  8 

Hour 23 

Wea t h e r  2 3  

Temp e rature  12  

Cl oud cover 3 

P rec ip i t a t io n  8 

Res i dual 3 7 9 9  

a 
P<O . 0 1 . 

b 
P a r t i a l  sum o f  s quares . 

s s  

8 7 7 . 60 8 1  

5 6 . 2 4 2 7  

20 . 8 2 7 3  

84 . 1 49 6  

9 . 8 1 5 4  

7 . 49 6 6
b 

0 . 04 3 7
b 

l . ll 9 2
b 

7 06 . 5 8 8 5  

HS F 

---�----- ---- ·----· 

2 . 9 6 0 1  

2 . 6 0 3 4  

3 . 65 8 7 

0 . 4 26 8  

0 . 6 2 4 7 

0 . 0 1 4 6  

0 . 1 4 9 0  

0 . 18 6 0  

r 9 1 ' _ a 
) .  " :J  

1 3 . 9 9 6 8
a 

1 9 . 6 7 0 4
a 

2 . 2 9 4 6
a 

3 . 3 5 8 6
a 

0 . 0 7 8  

0 . 8 0 l ln s  

-------·--

3 1  
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p a t t e r n .  The mo nth ly curve f o r  a c t i v i ty o f  b ea r s  g iven by  Gar s h e l i s  

and P e l to n  ( 1 9 8 0 )  f o r  the  B o t e  Mount ain a r e a  o f  the GS�lNP has one 

d i s t inc t anoma ly when comp a r ed to the  p a t t e rn found in t he Bunker 

3 3  

Hi l l  a r ea ( t h is s t udy ) o f  t h e  G S�mP . Al though bears  d ur ing the s umme r 

mo nths  ( June , July , Augus t )  exh i b i ted the  highe s t l eve ls o f  ac t iv i ty 

in b o t h  c a s e s , the b e ars o f  t he Bo te Moun tain a rea exhib i t ed t h e i r  

g r ea t e s t  a c t i v i ty in June , d e c l in i ng t o  Augus t ,  whe r eas b e a r s  in t h e  

Bunke r Hil l a r ea e xh i b t ed incr eased ac t iv i t y  up to  Augus t ,  the h ighes t 

level . I t  i s  p o s s ib le t h a t  f ood c hanges p l ayed a p a r t  i n  t h i s  d if­

f e r enc e bu t good hab i ts wo r k  b y  Ea g l e  ( 19 7 9 )  i l lu s t r a t es  t h a t  maj o r  

d i e t a ry changes f o r  b o t h  a r ea s  o c c ur r ed l a t er in t h e  y ea r . A p o s s ib l e  

exp lana t ion i s  i n  t h e  t iming of  b r eeding . E i l e r  ( 1 9 8 1 )  f ound ev id ence 

that young fema l es may b r eed  la t e r  than adu l t  f ema le s . Exami na t ion o f  

t rapp ing r ec o r d s  f o r  t he Bunker H i l l  a r ea and t he Bo t e  Mo u n t a i n  a r ea 

r evea led a s ig n i f icant ly young e r  p o p ulat ion o f  b ea r s  i n  the  B unker 

Hill a r ea ( 5 . 7 v s  3 . 1  y e a r s  mean age ) and , consequen t ly , a s amp le o f  

young e r  b e a r s  was mon i to red us ing te l eme t ry . Thus , t h i s  la t e r  ac t iv i ty 

peak may r e f le c t inc reas ed a c t iv i ty due t o  unres t a s s o c ia t ed w i t h  

e s t rus i n  f emal es , c aus ing h i gher ac t i v i ty o n  a n  ind ividual bas is anJ 

in the p o p u l a t ion as a whol e .  The mean d is tanc e moved p e r  hour  f rom 

d i e l r ad io- t racking in cons ecu t ive hours ( p .  63 ) was h ighes t f o r  the 

la t e  July and ear ly Augu s t  d ie l s ; this may be an a r t ifac t o f  b r e ed ing 

in f luences a lso . 

The d a i ly a c t i vi ty p a t t e rn ave raged f o r  the en t i r e yea r s hows 

t h a t  b ea r s  a r e  mo s t ly inac t iv e  d u r ing the n i g h t  and mo s t l y ac t ive 

dur ing the day , wi t h  c r ep u s c ,1 l a r  p eaks i n  ac t iv i t y  ( F i g . 5 ) . The 
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c re p us cu l a r  p ea k s  a t  0 8 0 0  h and 1 8 0 0  h i n  t h e  c u rve w e r e  s p l i t  b y  a 

d e p r e s s i o n  which b o t t omed o u t  a t  midday ( 1 2 00 ) . The l owe s t  l ev e l  o f  

ac t iv i t y was i n  t he 0 5 00 h w h i c h  ac t u a l l y  gave a s l i gh t ly ive 

p ro b ab i l i t y  o f  ac t iv i t y  ( -0 . 02 ) . Diu rnal and / o r  c r ep u s c u l a r  ac t iv i ty 

pa t t erns o f  b e a rs have b e en r ep o r t ed f o r  Wa s h in g t o n  ( P o e lker and 

Har t\v e l l  19 7 3 ,  Lind ?:ey a nd Mes low 19 7 7 ) ,  I d aho ( Ams t r up and Beec ham 

19 7 6 ) , and in the G S�rnP in Tennes s ee ( Eubanks 1 9 7 6 , Gar s h e l i s  and 

P e l t on 1 9 8 0 ) . E r ickson ( 1 9 6 5 )  r e p o r t ed a mor e  noc t u r na l  p a t t er n  o f  

ac t iv i t y f o r  b la c k  b e a r s  i n  Ala s ka a s  d id Hami l t on ( 19 7 8 )  f o r  No r th 

Car o l in a .  

3 5  

A f ur t h e r  b r eakdown o f  t h e  d a i ly p a t t e rn is j us t i f ie d  d u e  t o  

t h e  s i gni f icant e f fec t which t ime o f  y ea r  had (mont h  x hou r ,  Ta b l e  2 ) . 

The s e as onal d ivis ions ( s p r ing = Ap r i l-May ; s umme r  = Ju ne- S e p t er:�be r ;  

f a l l  = Octobe r -Decemb e r) w e r e  u se d  t o  f u r t h e r analy z e  the e f f e c t  o f  

t ime o f  y e a r .  The s e  d iv i s ions p r oved t o  con t r i b u t e  s i gni f ic an t l y  to 

t h e  va r i a t io n  f ound wi t h i n  mo nth of the y ea r  (mo nth , Tab l e  2)  and 

hour o f  t h e  d ay ( s ea s o n  x hou r , Tab l e  2 ) . 

The s p r ing a c t i v i t y  p a t t er n  o f  b e a r s  was the mo s t  c re p us c u l ar 

o f  t h e  3 s e a s ons ( F i g .  6 ) . S p r ing wa s charac t e r ized b y  a lmo s t  comp l e t e  

d ep r e s s i on o f  ac t iv i t y  b y  b ea r s  f rom 2 2 00 h t o  0 5 00 h ,  excep t f o r  a 

s li g h t  inc r e a s e  b e tween 0 20 0 h and 0 4 0 0  h .  Th e highes t ac t iv i ty o f  

b ea r s was t h e  0 7 00 h dur  s p r i ng--in f ac t , for  any hour of  a ny 

s eas on--and in i t ia t ed a 1 3  t o  1 5  hour  p e r i od o f  ac t iv i ty . Af ter t h i s  

ini t ia l  extreme a t  0 7 0 0 h ,  t h e  ac t ivi ty o f  b ea r s  f e l l  t o  a mid- range 

( a r o und 0 . 5 )  in wh ich the r e  was an equa l p r obab i l i ty of f ind ing a 

b e a r  a c t ive as t h e r e  was in f ind i n g  a b ea c  ina c t i v e . 
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The s u mme r a c t i v i t y p a t t e r n  o f  b ea r s  was c h a r ac t e r i z ed b y  a 

s l i g h t ly h i g h e r  l ev e l  o f  a c t i v i t y in t h e  l a t e n i g h t / ea mo r n ing 

p e r i o d (0200-0600) t ha n  was f o und f o r  s p r  ( Fi g . 6 ) . The c re p u s c u l a r  

t e rn t h a t w a s  s o  o b v i o u s i n  s p r in g  wa s l e s s  e v i d e n t  d u r  t h e  

s urmne r .  1'<..;ro p ea k s  w e r e  f o u n d  i n  t he " ac t iv e "  p e r io d  (0700- 2000 h )  

o f  a p p r o x i ma t e  the s ame l ev e l s  f o u n d  f o r  s p r i ng , bu t t h e  d e p r e s s i on 

b e tw e e n  the p e ak s  w a s  only a b o u t  10% p ro b ab i l i t y ,  a s  c o mp a r ed t o  the 

a p p r o xima t e l y  40% t r o e g h  b e t>veen the s p r in g  p eaks . 

The f a l l p a t t e r n a p p ea r s  t o  b e  a c o mb in a t i o n  o f  cha r a c t e r i s t i c s  

f r om t h e  s p r  and s umme r  p a t t e r ns ( F i g . 6) . The g en e r a l  l e ve l f o r  

t h e  " in a c t i v e "  p e r i o d  ( 2000-0600 h )  w a s  h ig h e r  a g a i n , a s  w a s  the 

t e nd en c y  f o r  t he s u mme r l ev e l  o v e r t h e s p r  l eve l f o r t h i s  p e r i od ;  

howeve r ,  t h e " ac t iv e "  p e r iod s hows a r e t u r n  t o  t he c r e p u s c u l a r  p l an 

s hown in s p r i n g . 

The s e a s o n al c i rc a d i a n  a c t i v i  p a t t e r n s  f o r  t h i s  s t udy ( F  . 6 )  

f o l l ow ,  a lmo s t  e x ac t ly , t h o s e f o un d  b y  Ga r s h e l i s  and P e l t o n  ( 1 9 80) f o r  

t he Bo t e  H o un t a in a r ea o f  t he G S :T:\P . The i r  exp l ana t i ons f o r  the 

c o n t r as t s  b e tw e e n  the s e a s o n s  r e s t e d  a lmo s t  exc lus i v e l y  in the f o o d  

and f o r a g i ng s t r a t e g i e s . T h e i r  exp l a n a t i o n s  a r e  a p p r o p r i a t e  f o r  

t h i s  s t ud y  a l so and a r e  a s  f o l l ows : in s p r i n g , t h e  h i g h l y  c r e p u s c u l a r  

p a t t e rn is a r e s u l t  o f  u t i l i z i ng mo s t l y  h e r b a c e o u s  ma t t! r ia l  '..rh i c h  i s  

e a s i l y  f ound , ca u s e s  s a t � a t l o n  q u i c kly i n  t h e  anima l ,  bu t do e s  no t 

h a v e  h i gh nu t r i t i v e  v a l u e . As a r e s u l t ,  t h e r e  a r e  2 b r i e f  e ed in g  

p e r i o d s  in wh i c h  b ea r s  b e c ome s a t i a t ed , b u t  t h e  l ow ene r g y  ga i n  f rom 

t h e s e p l a n t s  r e s t r ic t s a c t i v i t y  i n  m i d Jay . In s umoer , the d i e t  o f  

b e r r i es i s  mo r e  d i s p e r s ed bu t t i le: h igh c a l o r ic va l ue a l lmvs f o rag ing 
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t h r ough o u t  t h e  d a y . In add i t ion , the c a lo r ic c o n t e n t  p r ov ides f o r  

me t ab o l ic needs a s s o c i a t ed \' i t h  the ma t in g  s ea s on and e xp l o r a t o ry f o rays 

o f  y oung anima l s . The f a l l  p a t t e r n i s  exp l a in e d  a s  an i n t e r a c t ion o f  

t h e  p a t c h i e r  d i s t r ib u t ion o f  oaks ( t h e ma in s o u r c e  o f  f a l l  f o o d ) , che 

added need o f  b ui l d i ng f a t  s t o r es for  w i n t e r  d enning , and t h e  phys i c a l  

s i ze o f  a c or n s . As a r e s u l t ,  t h e  n o c t u rnal-d iurnal c o n tr a s t i s  no t 

as  s h a r p  as  dur ing o th e r  s ea s ons s in c e  b ea r s  can s t i l l  u t i l i z e  a c o r n s  

t h r o ugh t ac t i l e  s e arching a t  nig h t . 

The above exp lana t ions p r ovided b y  G a r s h e l i s  and P e l t o n  ( 1 9 8 0 )  

f o r  t h e  d a i l y  p a t t erns o f  a c t ivi t y  f o r  t he 3 s easons  a r e  comp l e t e ly 

a c cep t ab l e  f o r  t h e  Bunke r H i l l  a r e a  o f  the  GS��p s ince t h e  p a t t e r ns a r e  

s o  s imi l a r  b e tween the  2 s tu d i e s . In add i t i o n , the ma t i ng s ea s o n  

( E i l e r  1 9 8 1 )  a n d  f ood hab i ts l e  1 9 7 9 )  a r e  gen e r a l ly 

b e twe e n  the 2 a r ea s . 

To t e s t  the  e xp lana t io n s  o f f ere d above , the s p e c i f ic d i f f e r e � c e s  

in t h e  f oo d  o f  t h e  B o t e  Mo unt a i n  a r e a  a nd the  Bunker Hi ll a r e a  

w e r e  exp l o r ed . Th e s e  d i f f e r e nc es should be  r e f l ec t ed b y  s l i g h t  

d i f f e rences  b e t�een a c t iv i t y  p a t terns  o f  t h e  a r eas as  a r e s u l t  o f  

varying s t  The or  d i f f ere nce b e tw e en the f o o d  

hab i t s  o f  b ea r s in the Bunker Hi l l  and B o t e  �oun t a in a r e a s  is  in the 

ext ended t ime tha t b e r r i es  are  u t ili z ed in t h e  f o rme r a r e a  l e  

1 9 7 <:! ) . ( Bunker Hil l  area H a n n a h  Mo untain a r e a  in 1 9 7 9 ) , The 

d i f f e r en c e s  ln the t o p o g  a n d  t h e  ava i la b i l i ty o f  wa t er i n  t h e 

2 a r eas p robab ly  account  f o r  t h i s  d i f f e renc e .  The B o t e  Mo u n t a i n  area 

r ,  sharper r i d g e s  than the Bu nke r Hi l l  a r e a  

and is  g e ne r a lly h i;1 e l eva t io n .  The B o t e  Ho un t a i n  a r ea r <:> c e i v e s  



mo r e  rain due t o  t h e  o r ographic rain p a t t er ns b u t  r e c e iv e s  l e s s  s u n  

due to the gener a l ly mo re  nor t he r ly a s p e c t . T h e  b r oad e r  r t o p s  

39  

o f  t h e  Bunker Hill  a r ea and t h e i r mor e  sou t h e r l y exp o s u r e  p r obably 

cont r i b u t e  t o  ea r l i e r  f ru i t r ip en ing . In t h e  valleys  o f  t h e  are a ,  

f r u i t s  would r i p e n  l a t e r , thus p roduc ing a l o n g e r  b e rr y  s ea s on . S p r  

d a t a f rom Eagle ( 1 9 7 9 : 3 5 ,  3 6 )  i nd i ca t e  t h a t  b e r r ies a r e  a mo re  c o n s i s ­

t e n t l y  u t i l i z ed f ood i t em year- t o-year in t h e  Bunker H i l l  area t ha n  

a r e  herbaceous ma t e r ial and g ra s s . I f  t he f o rag ing b e havio r  d e s c r ibed 

b y  Gar s he l is and P e l ton ( 19 8 0 )  i s  exh ib i t ed , t hen the p e aks and lows 

of t he c re p u s c u l a r  pa t t e r n  o f  b e a r s  u t i l i z ing h e r b s  and gr2 s s  should 

b e  d amp ened s omewhat by the i nj e c t io n  of mo re  b e r r ie s  ( and p os s ib l y  

s q uawroo t wh ich p robab ly requ i r es a fo raging s t ra t egy mo r e  l ike tha t 

ne eded f o r  b e r r i e s  than f o r  h e r b s  and g r a s s e s ) .  ( S q uawro o t  wa s f o u nd 

in concen t r a t ion i n  Bunke r H i l l  s c a t s . )  Th i s  is exac t l y what  

was fo und ( F ig . 7 ) . The s p r ing in a c t iv i t y  of b ea r s  i n  the Bo t e  

Ho un t a i n  a r ea ave raged ove r 1 00% p robab i l i ty o f  a c t ivi t y ,  \vr:. ereas i n  

t he Bu nke r H i l l  a r e a  they aver aged 8 9 %  p robab i l i ty o f  ac t i v i �y . The 

midday t rough was a l s o  more d i s t in c t  in t h e  B o t e  �oun t a i n  a r ea ( ab ou t  

38%  p robab i l i ty o f  ac t ) t han was the t rough f o r  the Bunke r H i l l  

a r ea o u t  48X p rob ab i l i t y  o f  ac t iv i ty ) . 

F a l l  tood hab i t s  a l s o  d i sp an ex tended use o f  b e r r ies in t h e  

BunK.e r Hi l l  < H 2a ( Eagle  1 9 7 9 ) . I n  f ac t ,  i t  v:as found t h a t  " [; e a r s  

in t h L- ;  sec t ion f a i l ed t o  f r om t h e  S u n�e r t o  E a r  Fa l l  f hl t t e r n  

du r ing e i t b e c  yea c "  ( 19 7 6 ,  1 9 7 7 )  ( le  1 9 7 9 )  \·Jrl i Le bears  i n  al l 

5 o the r sec t ions  o f  the Park ( i nc lud ing t h e  B o t e  �oun t a i n  a r ea ) had 

a l rend ·v s :z if r::ed f r om be r r ies  to t r ee-burne ma::; t .  Again , it the 
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F i g ur e  7 .  C mn(J .:t r i s on o f  s �H ing a nd :::; u r�J:l•.: r ri a i ly a c t ivi ty p a t t e r n :,; f o r  

t h e  C, t"nk.c r H i l l  a r e a  and t he B o t e  �lo u n t. a i n  a r e a  ( G a r -o h  co l i s 
1 9 7 8 ) , cs�mP , 19 7 8 - 1 9 7 9 .  



f o r ag i ng t h eor i e s  p re s e n t ed b y  G a r s h e l i s  and P e l t o n  ( 1 9 8 0 )  h o ld t ru e , 

the f lat tened c ir cadian a c t i v i t y  c u rv e  f or f a l l  i n  t h e  Bunker H i l l  

4 1  

a r ea s hou ld no t b e  a s  d is t in c t  as i n  t h e  B o t e  Mo u n t a i n  a r e a  b e c a u s e  

b e r ry f o r a g ing i s  s t i l l  an i n f l uenc e i n  t h e  f orme r . O n c e  aga i n , t he 

p red i c t ed c o n t r ac t i s  f ound : t he Bunker H i l l  a r e a  s h ows a higher 

d iu r na l  t han noc t u r na l  c on t r a s t i n  a c t iv i ty l e ve l s ( F i g .  7 ). Ther e f o r e ,  

the e xp l a na t ions  f o r  c i r ca d i a n  p a t t e r ns o f  a c t iv i ty o f  b lack b e a rs 

d u r ing the 3 s e asons ven f o r  t he B o t e  Moun t a in a re a  b y  G a r sh el is 

and P e l to n  ( 19 8 0 )  a r e  c on s i d e r ed a c c e p t a b le exp lana t io n s  f o r  t h e  

p a t t e r ns o f  ac t i v i t y  o f  b e a rs f o und i n  t h e  p re s en t  s tu d y , p lus t h e i r  

f in d i ngs a l s o  a p p e a r  t o  b e  r e i n f o r ced b y  t h e s e  d a t a  f o und i n  the 

Bunke r H i l l  a r ea . 

o f  Wea t h e r  

The e f f e c t  o f  t empe r a t u r e  c o n t r ib u t ed s igni f i c ant ly t o  t h e  leve l 

o f  a c t iv i ty o f  b e a r s  ( Tab le 3 ,  p .  3 1 ) . An examina t i o n  o f  s easonal 

t emp e ra t u r e  p a t t e r n s  i s d i f f i c u l t  t o  i n t e r p r e t  ( F i g . 8 ) . On the upp e c  

ends o f  each s e a s ona l cu rve , i t  a p p e a r s  t h a t  t emp e r a t u r es whi ch have 

a dep ress  e f f e c t  on ac t i v i t y  vary � i th s eason : a c t i v i t y  l ev e l  

d e c l in e s  a b o v e  l 9 ° C  i n  t ht s p r ing , above 2 2 ° C  in t he f a l l , and above  

2 .5 ° C  i n  t he s urr.me r .  The lmver end s o f  the s e as onc:d. c ur v e s  are l e s s  

eas i ly i n t e rp r e t ed . S urmne r exhib i ts t h e  mos t c on s i s t en t  t re n :l .,, i th 

a gen t ly s lo p i ng p o s i t i v e  c o r r e l a t ion as t e mp e ra t u r e  is in c n · a s ed 

f r om a low o f  l 6 ° C  ( 4 8 %  p roba b i l i t y  o f  a c t iv i t y )  t o  t h e  h t 

p r o b a b i l i ty o f  a c t i v i t y  ( 6 7 1 )  a t  2 5 ° C . In f a l l , t he d e c r e a s iGg o f  

t emp e ra t ures  f rom l 9 ° C  t o  4 ° C  ha s n o  s f ic a n t  c o r r e l a t ion w i t h  

ac t iv i ty . As sugge s ted b y  G a r s h e l is and P e l t on ( 1 9 8 0 : 1 7 ) , i n c rea sed 
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f o r a g i n g  i n  t h e  f a l l  may have a d amp en i n g  e f fec t on  t he i n f luence of 

t emp e ra t u r e  j u s t  as it d id on hour of t h e  day . Howev e r , b e low 4 ° C ,  

dep r es s ed a c t iv i ty o f  b e a r s  i s  f o und around f r e e z i n g  b u t  be low t h i s  

p o in t  f a l l  ac t iv i ty i nc r e a s e s  w i t h  d e c r e a s i n g  t empe ra t u r e ; t h i s  may 

b e  due to a l a rger  p e rc e n t a g e  of ma l e s  i n  t h e  s a mp l e  a s  f e ma l e s  d rop 

43 

out of t he s amp l e  by  e n t e r  d e ns ea r l ie r  (Johnson 1 9 7 9 ) . S i n c e  f emale 

b lack b e a r s  a r e  less  ac t iv e  t han ma le b lack bears in t h e  p re d e nning 

p e r iod in  the GS:-1::\P (Johnson 1 9 7 9 : 2 4 5 ) , t h i s  i n c r e a s e  i n  a c t iv i ty  

b e l ow f r e e z ing in t he f a l l  may  r e f l e c t h igh p e r c e n t a g e s  o f  ma l e s  

be i ng s amp led d u r ing  t he lower  t emp e r a t ures  l a t e  i n  t h e  y e a r  wh en mo s t  

f e ma l e s  a r e  i n  dens . I n  s p r ing , a p os i t iv e  c o r re la t i o n  e x i s t s  b e tween 

a c t i v i t y  o f  b e a rs a nd t emp e r a t u r e  when inc l u� ing only the s amp l e  p o i n t s  

o f  7 ° C ,  1 3 " C ,  l 6 ° C ,  a nd l 9 ° C .  The h i ghly  a b e rran t level  a t  lO " C  may 

be a r e s u l t  o f  s exua l  d i f f e rences  and samp l i ng b i a s e s  in the p o s t­

denning p e r iod ( as were f o und f o r  the  p re d enning p e r i o d ) o r  

b ia s e s  i n  r e l a t ion  t o  r e p r oduc t ive s ta t us . The e x t r eme ly l ow a c t i v i t y  

o f  b e a r s  a t  7 ° ( i n  t h e  s p r in g  (-0 . 2 6 %  p r obab i l i ty o f  ac t iv i t y )  may 

a l s o  r e f l e c t t h e s e  b ia s e s  or p er ha p s  inad v e r t a nt  s amp l 

b e a rs . 

o i  d e nn ed 

Nei ther c l oud cov e r  nor p r ec i p i ta t i on had a s f i c a n t  e f f ec t  

on a c t i vi ty o f  b e a rs in t h i s s tudy (Tab le J ,  p .  3 1 ) . The w2 rk by  

Ga r s h e l is a n d  P e l t on ( 19 8 0 )  also  f o und no s i gni f i can t e f f ec t  f rom 

cloud cover b u t d i d f ind tha t p r ec ip i t a t ion ex jJ l a ined a s i  f i cant  

p o r t i on o f  t h e va r ia t i on ln c t i v i t y .  D r own (lY8 0 ) , c om � a r ing  d i s tanc e 

moved  w i t h  we a t h e r  co nd i t ions , c o uld d e t ec t  no s 

o f  \ve a t h er . 

i f i c a n t  i n f luence 



f e c t s  

F i v e  g r o u p ings we r e  made u si ng s e x ,  age , a n d  p re s enc e o r  ab s e nce 

of  c ub s :  (1)  a d u l t ma l e s , ( 2 )  subad u l t  and y e a r l i ng m a l e s , ( 3 )  adu l t  

f e ma le s  w i t h o u t  c u b s  ( s o l i t a ry ) , ( 4 )  adu l t  f emales w i t h  c ub s , and 

(5) s ubadu l t  and yea r l ing f em a l e s . Ov e r a l l  t e s t s  o f  l ev e l s  o f  a c t iv i ty 

o f  b ea rs w e r e  p e r f o rmed . No s i gn i f ic an t  d i f f e r enc e was f o und b e tween 

t h e  ac t ivi t y  of ad u l t  ma l es a nd subadu l t  and year l i ng males ( P =O . O l ) . 

L ikewi s e , s ol i t a ry f ema l e s  a nd fema l e s  w i t h  c ubs w e r e  no t s i gni f ic an t ly 

d i f f e rent f r om e ac h  o t h e r  ( P =O . O l ) ,  b u t  they b o th had s ig n i f ican t l y  

h ighe r leve l s  o f  a c t iv i ty t h a n  e i th e r m a l e  g r o u p  ( P <O . O l ) . Sub arlul t 

and y e a r l ing f ema les exhib i ted t he h i ghes t ove r a l l  ac t iv i ty-- s ign i f i c an t ly 

h ighe r t ha n  a l l  4 o f  the o t h e r  g r o u p s  ( P < O . O l ) . 

Con t r a s t ing w i th the a b ove , Gar s he l i s and P e l ton ( 1 980 : 1 7 )  

f o und t h a t  s u b a d u l t  and y e ar l i ng ma l es exh i b i ted h i gh e r  l e v e l s  of 

a c t ivi t y  t han a d u l t  ma l es . The lack o f  d i f f e r e nce b e tween t he 2 ma l e  

g r o up s  i n  t he p r es en t s t ud y  may b e  d u e  t o  t h e  sma l l  s p r e ad i n  y e a r s  

b e twee n  t h e  2 age c lasses . The mean age f o r  s ubadu l t  a nd ye a r l i ngs w a s  

2 . 3  y e a r s ; t h e  mea n f o r  a d u l t s  w a s  4 . 3  yea r s . Th e o ld e s t  ad u l t  ma l e  

was o n l y  5 y e& r s-- l y e a r  i n to t h e  ad u l t  a.ge c las s . I t  c o u ld b e  t h a t  

the a g e  d i f f e r ence was n u t  enou gh b e tween the c la s s e s t o  s h ow 

a d i s t i n c t i on i n  t he ac t i v i t y  b eh a v i o r s . The re asons f o r  o th e r  

d i f f e r e n c e s  b e tween t he s e a c t iv i Ly d a t a  a nd t h o s e  o f  G a rs h e l i s and 

Pe l t o n  ( 1 9 8 0 )  a r e  no t r c:ad i ly 2 p p a r e n t .  \ .'h ::n t: :-:e 5 g r oup s are v iewed 

in a h i e ra r c h y  o f  l C>ve L s  o f  a c t i v i t y ,  t h e 5 u n k<: r  H l l l  s t ud y  s how s an 

almos t t o t a l  rear rangem e n t  f r om that t o un'::l in ::: he B o t e  �!oun t n in 

a r e a . The only o b v ious s imi la r i t y i s  t h a t  s u bad u l t  and yea r l ing 



fema l e s  exhibi t higher leve l s  of act ivity than adul t fema l e s . P rob­

l e ms in s a mp ling may be r e s p ons i b l e  for p l acing subadu l t  femal e s  as 

the ove r a l l  highe s t  g roup r a th e r  than a d u l t  fema l e s  wi th cubs , as  in 

Ga rshelis a nd P e l ton ( 1980) . This p os sibility exi s t s  b ecaus e no 

sub adu l t  or year ling f ema les  w e r e  rad io- t racked in the s p r in g  mon ths 

and a l l  b e a r s  e xhib i ted lowe r l e ve l s  of activi ty in s p ring than in 

f a l l . I t  is lik e l y  tha t , had the r e  been a s u f ficien t s amp l e  of sub­

adu l t  and y ea r ling femal e s  f r om sp ring mon ths , ad u l t  fema l e s  with 

cub s  would have disp laced tha t g roup as the mos t ac tiv e  ove ral l .  

The 5 s ex ,  ag e ,  a nd family group i n g s  were a l so tes t ed wi th 

r e s p e c t  to s e asona l va ria tion in levels  of ac tivi ty ( Fig . 9 ) . Al l 

ava i la b le g roups di s p l ay ed inc r ea s ed activi ty from s p ring to s umme r 

and d e c reas ed ac tivity f rom summ e r  to fa l l ;  this wou l d  be expected 

given ear lie r r e s u l t s  (p .  2 4 ) . An in t e r e s ting cha r a c t e ris tic in the 

activity of ad u l t  f ema les be comes visib l e  wi t h  this s easona l b r eak­

down . Al though in the ove r a l l  compa r ison f e ma l es with cubs did no t 

exhib i t  g r ea t er activ i ty than solitary f ema l e s  (P > O. O l ) , a ctivi ty 

of this group in fal l was s ignifica n t l y  grea t e r  (P < O . O l ) ; this 

differ ence was no t d i s p layed in s p ring a nd s umrner. The g r ea t er 

ac t iv i t y  of fema l es wi th cub s  i s  like ly r e l a te d  to the p r e s e nce of 

cu b s , b u t  seve ra l  in t e rac ting fact o r s  a re pos s ib le . ( 1 )  I t  is 

unc l ea r whe the r b l ac k  b e a r  cubs  are weaned by the f a l l  mon ths in the 

c;s;.t!':P b u t  cLlta f r om Eile r  ( 19 8 1 : 50 )  i nd ic a te th� t l ac t a t ion cont inue s 

th rough Sep temb e r  a nd ,  mos t l ikely , a t  l e a s t  p a r t i a l ly into Octob e r . 

4 5  

Fo r thi s  1: e a s u n , r ac tiv lty co u l d  b e  r e l a t ed to nu r s ing b ehav io r  

and t o  f o raging o f  the f ena le t u  p rovid e for h e r s e l f  and f o r  mi lk 
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F i g u r e  9 .  S e a s o n a l  d i f f e r e nc e s  i n  ac t iv i t y  among d i f f e r e n t  s e x  and age 

g r o u p s  a n d  b e twe en fema l e s  w i t h  a n d  w i t h o u t  c ub s .  D i f f e r e n t  

s y mb o l s  d e no t e  d i f f e r e n c e s  a t  t h e  0 . 0 5 l e v e l . 

-'1 6  
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produc t i on . ( 2 )  S i nce f emal es w i th cubs  l o s e  weigh t f r om d en eme r g e n c e  

t h r o ugh mid- s unune r  ( Ei l e r  1 9 8 1 : 6 2 ) , added f o ra g in g  may be needed t o  

r e p l a c e  t h i s  l o s s  a nd t o  add  f a t  s t o r e s  f o r  denning . ( 3 )  The mer e  

p re s ence o f  c u b s  a nd t h e  p a r e n ta l c a r e  t h a t  mus t  b e  maint a i ned , plus  

t h e  add ed fac t o rs o f  p hy s i o lo g ica l changes  a s s o c i a t ed wi th  t he app roach 

o f  the  denning p e r i od (Ne l s o n  et  a l .  19 7 3 )  and t he c h a n g e  in f oo d  

regime a nd d i e t  ( E a g l e  19 7 9 , B e eman a n d  Pe l t o n  1 9 8 0 )  may b e  resp ons ib l e  

f o r  t h e  g r e a t e r  ac t iv i t y  in f a l l  o f  f ema les w i t h  c ubs . G a r s he l is 

a nd P e l t o n  ( 1 9 8 0 : 1 7 )  a l s o  f ound o nly a sma l l  d ec l in e  in  t h e  ac t iv i ty 

o f  f ema l es  wi t h  c ubs  f r o m  summer t o  f a l l . 

Home Range Ana ly s i s  

The b iva r i a te el lip t i c a l m e t hod o f  home range c a l c u la t io n  has 

s o me h ighly d e s i r ab l e charac t e r i s t ic s  b u t i t s  p ra c t i c a l  app l i c a t io n  

wi th  d a t a  f r o m  t h i s  p roj e c t  was n o t  a c c e p t ab l e . The p o i n t  s c a t t e r s  

o f  many o f  t h e  l o c a t ions o f  b e a r s  led t o  rej ec t ion o f  t h e  e s t ima t e  

b ec a u s e  t h e  a s s ump t i on o f  a b iva r i a t e  n o rma l d i s t r i b u t i o n  c o u ld no t 

b e  �e t .  Thes e  s c a t t e rs o f  l oca t ions r esu l t e d  f r om b o th wid e - ranging 

mo ven;en ts  o f  b e a r s  and t he t end ency f o r  b e a r s  to remain in o n e  sma l l  

a r e a  f o r  p e r i od s  o f  t ime . Th i s  p roduced  h ighly  d i s p e r s e d d i s t r ibu t io ns 

and / o r  h igh ly c lump ed d i s t r i bu t i o n s , r e s p e c t In an a t t emp t to  

b r  t he F values f o r  s kewness  and kur t o s i s  ( nume r i cal i nd i c es o f  

devia t i ons f r cm the no rmal d i s t r i b u t i o n )  i n t o  a c cep tab l e  leve ls 

( dr opp ed f r o m  P=O . O S to P=0 . 2 5 d u r ing t he p ro c e s s ) , p o in t s  w e r e  

e l imina t ed f r om the ana lys is . F i r s t ,  1 1 s  the me thod e mp b y  

Ga r s he l i s  ( l 9 7 8 : l 6 ) , po in t s l e s s  t han 6 h o u r s  apa r t  w e r e  d r o p p ed f r om 

analys i s  to mee t  the a s s u mp t i o n  of ind e p e nd enc e of each p o i n t .  Whe n  
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this  did  no t resu l t  in an accep tab l e  es t ima t e , a visual a s s e s smen t was 

mad e  o f  the s ca t te r ; p o i n t s  were  then d r o pped t o  adj us t f o r  skewn e s s  

o r  ku r to s i s , o r  b o th . In mos t c a s e s , the numb e r  o f  p o i n t s  d rop p ed 

was unacc ep tab l e  ( s ome t imes over SO% o f  t he t o ta l  f o r  a g iven b e a r )  

o r  t h e  samp le s iz e  f e l l  b e l ow t h e  lev e l  a t  wh i ch Ko e p p l e t  a l . ( 19 7 5 )  

f e l t  t h e  mo d e l  was r el iab le ( 2 0  poin t s ) . Because  o f  t h e  above p r ob lem , 

c o nvex p o l y gon e s t ima tes  o f  home range a r e  used in t h i s  s tudy . F o r  

t h e  s a k e  o f  comp a r i s on , e l lip t ic a l  e s t ima t e s  were c ompu ted f o r  annu a l  

home ranges and t h e  norma l i t y  d e s c rip t i o ns p re s ented  ( Ap pend ix D ) . 

Two f a c t o r s  a r e  p rob ab ly r e s pons ib l e  f or the f ac t  t ha t  d a t a  

f rom t h i s  s t ud y  we r e  uns u i tab l e  f o r  t h e  b i va r i a t e  home range mod e l  

whe reas the d a t a  o b t ained b y  G a r s h e l i s  was su i t ab l e : the y o u ng e r  

ave rage ag e o f  t h e  s t udy popu l a t i on and m o r e  f requent  a e r i a l  loc a t ing 

of b ea r s  i n  the Bunke r H i l l  s tudy . E rr a t i c  movemen t s  of y o unger 

bears  resu l ted in uns tab l e  h ome range s f or thes e animal s ,  whereas 

older b ears  exhib i t  more s table  home range s  w i t h  mor e  c e n t ral ized 

mo vemen ts . The r es u l tan t s c a t t e r  o f  p o in t s  f ro m  y oung b e ar s  does no t 

s eem c onduc ive  t o  t h e  p rop e r  use o f  the b ivar i a t e  mod e l . For examp l e ,  

t racking s ucc e s s  i s  a mea s u r e  o f  how o f t e n  r ad i o  c o n t ac t  i s  mad e wi t h  

s t udy an ima ls  \,Jhen t hey a r e  s ou g h t  i n  t h e i r  no rmal area o f  moveme n t . 

The t racki ng suc ces s i n  t he Garshel is ( 1 9 7 8 )  s tudy ''as  9 1 % , e x t re:ne l y  

h igh ,,h,�n c ompa r ed t o  o th e r  t e l  s tudies on  l a r g e  :r�amma l s .  

Bu t tvhen a n  an Lma l l.·r:t :s no t f ound i n  t he u s u a l  t racking a r e a ,  aeri::1.l  

s u p p o r t  c o u ld u s u a l l y not  b e  o b t a i ned for  a s ea r ch ( p e rs . c o rn . , p er s .  

o b s e r . ) .  G a r s he l i s  d id e l imina t e  2 home r a n g e s  f rom ana l y s i s  w i th 

the � l l ip s e  be�aus�  c ould n o t  me e t  no rma l i t y  a s s u �p t ions ; a e r i a l  



s up p o r t  migh t  have p roduced mo re unac c e p t ab l e  e s t ima te s . Al though 

track ing s uc c e s s  was not mai n t a i ned for the Bunker Hi l l  s tudy , i t  

would p r ob a b ly f a l l  cons i d e rab ly be low 9 1 %  (mos t l i kely i n  the 80-85% 

range ) .  Howev e r , the b a s i c  d i f f e rence i s  tha t ,  b a r r i ng weather con­

s t raints , in t he p r es en t  s t ud y a e r i a l  s ea r c h e s  were cond u c t e d  o n  a 

regular b a s i s  o r  when an an ima l could no t b e  fo und i n  i t s no rma l a rea . 

The res u l t  is that  mor e , a nd larg er , ex t e n s ive moveme n t s  o f  b e a r s  

were r ecorded i n  the GSM.."lP than we re recorded p r ev i ous l y . 

4 9  

I t  i s  l ik e l y  tha t t he convex p o lygon method und e r e s t ima t es the 

home r ange s i z e s  of  b e a r s . However , i n  many cas e s  the b ivariate 

e l l ip t ic a l  mod e l  overes t ima t e s  h ome ra nge s i z es (Jorgensen and Tanner 

1 9 6 3 , Wa ldsc hmid t 1 9 7 9 )  and h a s  the ad d i t i ona l p ro b l em of  the no rma l i ty 

a s sump t i o n .  I t  mu s t  b e  kep t in mind that  home ranges d e t ermined f r om 

the convex p o lygon me t hod a r e  p robab ly e s t ima t e s  o f  t h e  minimum a r e a  

needed f o r  b ea r s . I t  should b e  no ted a l s o  that t r avel r o u t e s  b e tween 

d i s t inc t a r eas a r e  inc l ud ed in t he s e  p ol ygon e s t ima t es , even when 

l oc a t i ons b e tween them w e r e  n o t  ob t a ined ( p . 1 7 ) . 

,H_.o __ Ir. __ e ___ ·--'-'-- S i z e  

THen ty- tcvo ind ividua l b ea r s  were rad i o - c o l l a r ed d u  the 

1 6  mon t hs o f  t h i s  s tudy ( e xc lu d ing t he w i n t e; r  denn ing p e riod ) , resu l t -

i n  a c omb i n ed to tal o f  4 6  c a l culat ed s ea s on a l  and an::wal h ome 

range e s t i ma t es (Append i x  E ) . The t p e r i od for  s ome b e a r s  

was n o t  l o ng enough f o r  home rang e s  t o  o e  c a l cu l a t e d  due t o  p r er:;,l t u r e  

l o s s  o f  b r eakawa y ( o r non-s t a t i c) rad io-co l lars , b ear mor t a l i  

mid- t o  l a t e - s e a s o n  t ra p p  , a n d  un� xp l a i ned d i s a p p earances 
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( F i g . 1 ,  p .  6 ) . T h e  f o l l o w i n g  c omp a r i s on s , m a d e  w i t h i n  t h i s s t udy 

and b e tween t h i s  and o t h e r  s t ud ies , a r e  p e r f o rmed w i t h  home rang e s  

d e t e r m i n e d  b y  t h e  c onvex p o l y g o n  m e t hod . 

An nua l h o me r a n g e s  f o r  m a l e s  we re s i g n i f i c an t ly l a r g e r  

( P < O . O S )  t ha n  t h o s e  o f  f em a l e s ; t he mean a r ea o c c u p i ed b y  ma l e s  ( n= S )  

2 2 
a n d  f emal e s  ( n = 6 )  was 3 2 . 1  km a n d  5 . 2  km , r e s p e c t iv e l y . Al l 3 

s e a s on a l  c om p a r i s ons a l s o  r ev e a l e d  s i g n i f i c a n t ly l a r g e r  ( P <O . O S )  

es t ima t ed h ome ranges f o r  m a l e s  t ha n  f o r  f ema l e s  ( Tab l e  4 ) . T h i s  

s exu a l  d imo r p h i s m  w i t h  r e s p ec t t o  home r an g e  s i z e  i n  b l ack b ears 

h a s  b e e n r ep o r t ed f o r  b l a c k  b e a r s  in \.Ja s h ing t o n  ( Li n d z e y and �·!e s l ow 

1 9 7 7 ) , Minne s o t a  ( Ro g e r s  1 9 7 7 ) , Wes t  V i r g i n i a  ( Br own 1 9 8 0 ) , P e nn s y l-

va n i a (Al t e t  a l . 19 7 6 , Al t e t  a l . 1 9 8 0 ) , C a l i f o r n i a  ( �o v i c k  19 8 2 ) , 

a n d  t h e  GSMNP ( Ga r s h e l i s  a nd P e l t on 1 9 8 1 ) , r e g a r d l e s s  o f  the 1::e t ho d  

u s e d  t o  c a l c u l a t e  t h e  a r e a . One exp l a na t i o n  f o r  t h i s  s e em i n g  uni -

ve r s a l  c h a r a c t e r i s t i c  is t h e  s exua l d i mo r p h i s m  o f  b od y  s i z e  and we i g h t  

i n  b l ac k  b e a rs . Due to t he l a r g e r  s i ze , t h e  ma l e  r e q u i r e s  a h i g h e r  

f o o d  i n !:: a k e  f o r  me t ab o l i c  I:'ca i n t e nanc e t h a n  d o es t he f err-,a l e . Ha r e s t a d  

and Bun L e l l  ( 1 9 7 9 )  f o und t h a t  omn iv o r e s  ( i n c l ud ing b l a c k  b e a r s )  h a d  

the t c o r r e l a t i o n  ( r
2

= 0 . 7 5 )  b e tw e e n  home range s i z e and b o d y  

w e i  t when comp a r ed w i t h  h e r b iv o r es ( r L= 0 . 7 5 )  and c a r niv o r e s  

�, 

( r L = 0 . 8 l ) . Al t hough emp i r i ca l  r e l at i o n s h i p s  d o  e x i s t b e t w e e n  heme 

r a n � e  s i z e  a nd b ody w e i gh t ,  t h e  dynamics o f  home range , inc l ud 

s i z e , a r e  unde r t h e  i n f l ue n c e  o f  s eve ral f a c t o r s . 

A f u l l  a s s es s ment of home range canno t b e  a c c anp lished w i t h o u t  

unde r s t an d i ng t h e  in f l ue nc e s o f  t h e  ava i l a b l e  f o o d a n d  s o c i a l  

i n t e rac t i ons o n  b e d �  moveme n t s . Ams t r u p  a n d  B e ec hum ( 1 9 7 6 ) , Ro g e r s  



Tab l e  4 .  t\H n u ; d  and seasona l home r a nge s i z e s ) f o r  b l ack bears in the GSMN P , 1 9 7 8- 19 7 9 . 

S .:.: x / Age �' r in!iS umme r Home Range 
C a t e g o r y  X Range n 

· - · � -·--·�---

Subad u l t  ma l <?;� - - - 1 8 . 7  13 . 1- 2 7 . 7  3 

Adu l t  r.1a l e s  3 . 6  0 . 9-6 . 3  2 1 4 . 0  5 . 3- 2 8 . 8  5 

Comb ined ma l e s - - - 1 5 . 8 5 . 3 - 2 8 . 8  8 

Sub a d u l t  fema L�s - - - 3 . 0  2 . 2- 3 . 8  2 

Ad u l t  f L' md .l e s  1 ") 0 .  9- l .  6 2 2 . 7  2 . 0- 3 . 8  4 

Comb i m:d ic :ma l L� c> - - - 2 . 8  2 . 0- 3 . 8 6 

---·- --�----·- -----

l�l l Home R<:ii�L'_- _ 
Range n 

4 1 . 0  1 1 . 9- 80 . 5  4 

14 . 9  1 1 . 0- 1 9 . 3  3 

2 9 . 8  1 1 . 0- 8 0 . 5 7 

7 . 8  1 . 7 - 2 2 . 8  6 

4 . 7  1 . 9- 9 . 4  4 

6 . 6  1 .  7 - 2 2 . 8 lO 

- -- -· ---,·-� · --·-� 

3 9 . 2  -

30 . 4  1 4 . 4- 4 6 . 8  

3 2 . 1  1 4 . 4- 4 6 . 8  

4 . 4  3 . 8- 5 . 1  

5 . 5  2 . 7- 10 . 8  

5 . 2  2 . 7 - 10 . 8  

n 

1 

4 

5 

2 

4 

6 

•_n 
r---



( 19 7 6 , 1 9 7 7 ) , and G a r sh e l i s  and P e l t o n  ( 1 9 8 1 )  p r e s e n t  e v i d e n c e  o f  

t h e  e f f e c t s  t h a t  p h enol ogy , k n ow l e d g e  o f  f ood s o u r c e s , and fo od c o n ­

c e n t ra t i o n s  can h ave on b l a c k  b ea r  movemen t s . P h e no l o g i c a l  c ha n g e s  

5 2  

i n  t h e  f o o d  r eg i me can b r i n g  a b o u t  changes in t h e  amo u n t  o f  a r e a  a 

b e a r  n e ed s  d u e  t o  d i f fe r e n t f o rag ing s t r a t e g i e s  r e q u i r ed f o r  d i f f e r e n t  

f o o d  s o u r c e s  ( s t r a i g h t - l i n e  d i s t an c e s  w i l l  b e  d i s cu s s ed und e r  move­

men t s ) . A t y p i c a l  a nn ua l f oo d  c y c l e  f o r  b ea r s  i n  t h e G S�!NP i s  

gene r a l l y  c har a c t e r i z ed by u s ag e  o f  g ra s s e s  a n d  h e r b s  i n  t h e  s p r in g , 

s h ru b - b o r n e  s o f t mas t i n  t h e  s u mme r ,  a n d  t r e e-bo r n e  h a r d  ma s t  i n  

t h e  f a l l , w i th i n t e r s p e r s i o n  o f  c o l o n i a l i n s e c t s , s q uaw r o o t 

( C o noph o l is ame r i c ana , and t re e - b o rne s o f t  mas t ( P r u nu s  s p . )  ( Eag l e  

1 9 7 9 ,  Beeman a nd P e l t o n  1 9 8 0 ) . Eag l e  ( 1 9 8 0 )  f o und t h a t  t h e  s h i f t  

f r om b e r r i es t o  h a rd mas t i n  the Ha nnah Mo u n t a in a r e a  (w i t h in t h e  

a r ea o f  t h i s  s t udy ) o c c u r r e d  d u r ing S e p t em b e r . Th i s  c h ange in t h e  

ava i l ab le f o o d  r e s o u r c e  and t h e  d i f f e r e n c e s  i n  t h e  d is t r i b u t ion of 

t h e s e  r e s o u r c e s  ap p e a r s  to b e  r e f le c t ed in the s e a s ona l d i f f e re n c e s  

i n  h o me r a n g e  s i z e . Bo t h  ma l e s  a nd f ema l e s  exh i b i t e d  s ig n i f i c a n t l y  

l a r g e r  ( P < 0 . 0 5 )  home ranges i n  t h e  f a l l  t h a n  i n  t h e  n g / s umn:e r  

p r o d u c i ng s p e c i e s i n  t h e  a r ea , a r e  fo und i n  c o n t i�uo u s , s ome t ime s 

very d ens e ,  mat s a long r id g e  t o p s  a nd on a l mo s t  a l l  s ou t h e rn e xp o s u r e s  

down t h r ough t h e  u p p e r  2 / 3  o f  t h e  ( H a r�on 1 � 8 1 ,  p e r s . o b s e r . ) .  

In c o n t r as t ,  t h e  h a rd ma s t  p ro d u c e r s  :.; ;J�l . ,  C a r y� s ;J [) . ,  

sp . )  a r e  m o r e  w id e l y  d i s p e r s ed l n  t h e  a r e a , a l  sma l l , p o c ke t 

c o nc e n t ra t i o n s  o f  the s e s p e c i e s  c a n  b e  enc oun t e re d  ( Ha rmon 1980 , 

Ga rshe l i s  and Pe l ton 1 9 80 , p e r s . ob s e rv . ) .  rhu s , b e a r s  f o r a g i ng in 
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t h e  s umme r c a n  s t ay w i t h t h e  f oo d  r e s ourc e a lmos t c o ns t a n t l y ,  wh i l e i n  

t he f a l l b e a r s mus t t ra v e l  m o r e  t o  f i n d  f oo d . T r e e s  p r od u c i ng h a r d  

mas t  w e r e  f ound i n  h i ghe r  c o ncen t r a t i ons i n  t h e  s t ud y a r ea o f  G a r s h e l i s  

( 1 9 7 8 )  i n  t h e  GSMNP a nd n o  d i f f e r ence i n  t h e  s i z e s  o f  s p r  I s ul!L-ne r  

and f a l l  h o m e  r a n g es was f o und w i t h i n  t he s exes o f  b ea r s  o f  t h a t  

s t udy . 

L e a r n i n g  s ho u l d  h ave i mp o r t an t  e f f e c t s  o n  an a n ima l ' s ab i l i t y 

t o  u t i l i z e f o o d  s o urces e f f i c i e n t l y ( amo u n t  o f  f o o d  f ound / d i s ta n c e  

moved ) .  Thus , y o ung a n i m a l s , e i t h e r  t h r ou g h  exp e r imen t a t i o n  o r  

t rans f er o f  i n f o rma t i o n  f r o m  t h e  p a r en t , a r e  l i ke l y  ab l e  t o  d e t e rm i n e  

a r e as wh e r e  t h e  ava i l ah l e  f o r a g i n g  r ew a r d  i s  h i ghes t ,  g i v e n  the t i me 

of y e a r . 

I f  t h e  a b o v e  i s  t r ue ,  o n e  e f f e c t  t h a t  c a n  b e  e xp e c t e d  is a 

r e d u c t i o n  i n  h orne range s i z e w i t h  t im e  a s  t he a n ima l b e c omes acq u a i n t ed 

w i t h  t h e  d ynamics o f  t h e  f oo d  r eg ime i n  t he a r e a . O f  t h e  8 h o me 

r a n g e s  o f  b ea r s  i n  t h i s  s tu d y  w h e r e  2 y e a r s  o f  d a t a  a r e  ava i l ab l e ,  

horne r anges o f  5 b e a r s  r ema i n e d  r e l a t i v e l y  s t ab l e  and 3 d i s p l ay e d  d r as t i c , 

s i gn i f i c a n t  ( P < O . O S )  d e c r e a s e s  i n  s i z e w i t h  i n c r e a s e  i n  a g e  ( Tab le 4 ) . 

Soc i a l  i n f l uenc e s  and y e a r l y  f l uc tua t i ons i n  t h e  f oo d  s up p l y  c an a l s o  

mod i f y  horne r a n g e  s i z e ,  b u t  t h i s  d e c r ease >vas ac comp a n i e d  by w e i gh t 

inc r e a s e s  e x p ec t ed i n  t h e  ea r l y age c l a s s e s  ( E i l er 19 8 1 )  and t h e  

r e s u l t a n t  i n c r e ase i n  me t ab o l i c  n e ed s . T t  i s  i n t e r e s t t o  nu t e  a l s o 

tha t t h e  mean annua l home r a n g e  s i z e f u r  s u b adul t f ema l e s  i s  sma l ler 

t h an t he me a n  annual home r ange s i z e  o f  ad,J l t  f •::ma l e s  ( Tab l e  4 ) . 

Al t h ough samp l e  s i zes a r e  smal l ,  t h i s  may r e f l e c t  the d i f f e r ent s o c i a l  



i n f l u e n c e s  o n  t he s e x e s  s i n c e  s ub a du l t  a nd a d u l t  ma l e s  d i s p lay l i t t l e  

d i f f e r en c e  i n  me an annu a l  h ome r a n g e  s i z e  ( Ta b l e  4 ) . 

S o c i a l  r e l a t i o nsh i p s  o f  c r yp t i c s p e c i e s , s u c h  as b l a c k  b e ar s , 

a r e  d i f f i c u l t  t o  a s c e r t a i n  b e c au s e  d i r e c t o b s e rv a t i on o f  c o n s p e c i f i c  

in t e r a c t ions i n  t he w il d  i s  r ar e .  Us i ng r ad i o- t e l eme t r y ,  s ome i n f e r en c e s  

c a n  b e  mad e  a b o u t  h mv b ea r s  r e l a t e  t o  e a ch o t h e r s p a t i a l ly .  Home r ange 

o v e r la p  was an a l y z ed for the s tu d y  a r ea wh e n  s u f f i c i e n t  i n f o rma t i on was 

avai l ab l e . S i n c e  a l l  b e a r s  w e r e  n o t  r a d i o -c o l l a r ed i n  t he a re a , a 

f u l l  a s s e s sm e n t c anno t b e  mad e , b u t  s ome s u g g e s t i on s  c an b e .  I n  

1 9 7 9 ,  t h e  o n l y  y e a r  w i th s ev e r a l  a nnu a l  home r a n g e s  ava i l a b l e ,  e x t ens ive 

o ve r l a p  was r e c o rd e d  for a du l t m a l e s , b u t  v e r y  l i t t l e f o r  a d u l t  

f e ma l es ( F i g . 1 0  a nd F i g . 1 1 , r e s p e c t iv e ly ) . Ma l e s  ave ra g e d  50% ove r l a p  

w i t h  o t h e r  ma les ; f emal e s  ave r a g ed l l l  ov e r l a p  w i th o t he r f e ma l e s . 

Ro g e r s  ( 19 7 7 )  p r e s e n t ed e v i d e n c e  tha t a d u l t  f ema l e s  w e r e  a t  l ea s t  

p a r t i a l l y  t e r r i t o r i a l i n  h i s  s t udy a r e a , s h owi ng l i t t l e  t o l e r anc e  

f o r  o t h e r  f ema l es w i t h i n  t h e i r  h o rne r anges . I n f o r ma t i o n  f r om t hi s  

s t udy may b e  a r e f l e c t i on o f  a s i mi lar s i t uat i o n  i n  t h e  G S �mP . Ano t h e r  

f e a t ur e  w h i c h  Ro ge rs f o und is t h a t  f ema l e  o f f s p r i ng w e r e  a b l e  t o  

e s t a b l is h  hom2 r a n g e s  wi t h i n , o r  w i t h a h i g h  d eg re e  o f  o v e r l ap o f , 

t h e i r  mo t he r ' s h ome range . C a :r she l i s ( 1 9 7 8 )  p r e s e n t s  evid e n c e  f o r  

t h i s  s o c i a l  o r gani z a t ion i n  t h a  GSM�P . The h ig h  d e g r e e  o f  ove r l ap 

( F i g .  1 2 )  a n d  t he a � e  d i f f e ren� e s  b e tw e e n  b e a r s  E7  a n d  4 0 3  may b e  a 

c o n s e q uenc e o t h i s  f t u ce ( E 7  was 7 t o  9 y e a r s  o l d , 4 0 1  w 2 s  3 

yea rs o l e! ) . 
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Figure 10 . Ann u a l  hor.:e ranges o f  4 ad u l t  male b lack b ea r s i n  the 
GSHNP , 1 9 7 9 . Broken l ines def ine c o r r i d o r s  b e tl·le�n 
wid e l y  s eparate areas o f  u s e . 
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� o t ab l e  Movemen t s  

A s  s ta t ed e a r l i e r , many l a r g e  moveme n t s  we r e  r e c o r d e d  f o r  t h e  

rad i o- c o l l a r ed b e a r s  i n  t h i s  s t udy . Many o f  t h e s e  movemen t s  a r e  

o f  i n t e r e s t f r om a l an d  management p o i n t  o f  v i ew i n  r e l a t ion t o  P a r k  

b o u nd a r ie s  and h un t i ng o r  t h e y  d i s ? l ay i n t e r e s t in g  o r  unus u a l  p a t t e r n s . 

An e x t e n s i v e  movemen t i s  d e f ined a s  one i n  wh ic h a b e a r  mo ved f rom 

i t s  d e f ined no rma l  area a t  l e a s t a d i s tance e q u a l  to the w i d th o f  

t h e  n o rma l a r ea , o r  moveme n t s  wh ic h s h owed l i t t l e  c e n t r a l i z a t i on o v e r  

a l a r g e  a r e a ; 7 b e a r s  mad e 8 s u ch movemen t s . None o f  t h e  b e a r s  was 

ove r  5 y e a rs o ld (ave rage age 3 . 1  y e a r s ) ; 6 of t h e  7 were ma l e s . Two 

o f  the 8 movemen t s  t e rm i na t ed i n  t h e  b ea r  b e i n g  s h o t  t o  d ea t h , l 

l e g a l ly , l i l l eg a l ly . A l l  8 mo vemen t s  o c c u r re d  b e twe e n  l Augu s t  a�td 

8 D e c e mb e r . A p p end i x  F ? r e s en t s t he i n f o rma t i o n  r e la t e d  to t h e s e  8 

mo ve men ts . The 3 l a r g e s t  moveme n t s  a r e  wo r t hy o f  no t e .  

B e a r  4 0 1 , a male , wa s f i r s t  c a p t u r e d  2 8  June 1 9 7 8 . H i s  f o l la�-

ing rad i o- l o c a t i o n s  we r e  h i gh l y  l o ca l i z ed f o r  J u l y  and e a r l y  Augus t o f  

t h a t  y e a r . T h e  l a s t rad i o  l o c a t ion o n  4 0 1  f o r  1 9 7 8  wa s o n  1 2  Augus t ;  

ex t en s i ve a e r i a l  s e a r c h e s  d id n o t  r e l o c a t e t he b e a r . On 24 S e p temb e r  

�O l wa s cap t u r ed b y  s ta t e  wild l if e  o f f i c e r s  i n  Ha r t fo r d , Tenn e s s ee , 

ap p rox ima t e l y 7 0  km e a s t  n o r t he a s t o f  h i s  n o rr:n l r e. r: g e . The c f f i c e r s  

r.;::mc• •Jed t h e  r a d i o- co l l. a r  (\·:h i ch \·las s t i  ;_]_  func t i on i n ;s )  and t r a n s p o :- t ed 

4 0 L  to And rew J o h n s o n  W i ld l i fe >� nage�e n t  Ar e a , ap ? ro x im� t e l y  2 5  ko 

fu r th e r  f r o m  t 'H� ,.; tudy a r e a , �vh ::! c e be \·t a s  r E: l c a. s ed . On 6 ..J u ne 1 9 7 9 , 

4 0 1  was r e t r ap p ed in the s t udy a r ea , thus l a y ing an exa;;:p 1 e  

o f  homing ove r 9 0  Kill . T h e b e a r  was rec o J l a n: d  o--: r ou t i nt:.: ly l u c a t eCl 

in t h e  s t udy a r e a  thr ough O c t o b e r  o f  197 9 .  U '  L i � s  Oc t ob e r  h ome ra nge 
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was a r e l a t i v e ly sma l l  1 5  km . On 3 �overnb e c , 4 0 1  wab l oc a t ed f rom 

the a i r  8 km n o r t hwes t of his 3 1  Oc t o b e r l o c a t i on wh i c h  was wi thin 

h i s  norma l  home rang e . On 5 Novemb e r  he  was l o c a t ed near the  3 Novem b e r  

lo c a t ion . On 7 November the c o l la r  wa s f ound i n  C h i lhowee Res e rvo i r . 

Rep o r t s  f r o m  p e o p l e  in  t h e  a r ea \.Je r e  t h a t  4 0 1  was s e e n  swimming the 

r e s e rv o i r  in  th e a f t ernoon of 6 Novemb e r , moving in the  d i r e c t ion of 

the  P ar k . P o a c h e r s  t r a i l ed t h e  bear wi th dogs  and k i l l ed it  s ho r t ly 

af t e r  i t  ex i t ed t he wat e r . 

B ear 4 0 6 , a l so a ma l e , was cap t u red on 13 Augus t 19 7 8 ,  as a 

y ea r l ing . B e tween 18  Novemb e r  an d 2 7  Novemb e r  he  moved 10  km no r th , 

to  the  edge o f  t h e  s t udy ar ea and the  P a rk and b a ck s o u t h  t o  the Nor t h 

Ca r o l ina-Tenne s s ee b o rder . On 1 0  Oc t o b e r  he was l o c a t ed in Che r o � e e  

Na t i onal Fores t ,  2 0  km s ou thwe s t  o f  h i s  no rmal home range , whe r e  h e  

r emained through 9 Nov emb e r  ( F i g . 1 3 ) . On 1 8  Novemb e r  he  was l o c a ted 

back in  the s t udy area and s oon r e t u rned to h i s  s p r i ng / s ummer home 

range wher e  he  d enned . 

Bear 4 1 1 ,  a lso a ma le , was t rapp ed 2 5  Augu s t  19 7 8 . On 

1 S e p t emb e r  h e  was  loca t ed i n  t he s tudy a r e a  b u t  con t ac t  was l o s t 

on s ub s equen t d ays un t i l  e x t e n s i ve a e r ial s e a r c h e s  s u c c e eded in  l o c a t -

ing h i ill a b o u t  8 krn wes t o f  Rob b i ns vi l l e , �o r t h C ar o l i n a , i n  t he 

S n owb i r d  Mo un t ains , 2 6  km s o u t l1 o f  h i �  p r evi o u s  loc a t i o n  ( Fig . 1 3 ) . 

The l �1 s t  '3 l o ,:: a t i u n s  o n  4 1 1  d cl C '.E1•·" n t h i s  r e t u rn n o r ::: h a n d  t h e n  b ac k  

s o u t h , a s r ra i g b t -· l i. ne d i s t anc<� c· f a t  l e a :.., t 2 )  k m  e n  e a c h  l e g : 

( 1 )  1 8  O c t obe r ,  loc a t ed abou t 1 0  kc w� s t  o f  Rob b ins v i l l e ,  ( 2 )  2 4  O c t ob e r , 

loca t •�d near t. h2 s o u t he r n  t' nd 0 f  C a l d e n:o <.:J L 1 k e , j >J s t  o u t s id e u f  t h e  
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P a rk , and ( 3 )  3 0  Oc t ob e r , k i l l ed i n  a l e g a l  hun t i n  t h e  S nowb i r d  

Mo un t a i ns . 

Mov e me n t s  s u c h  as t he o n e s  d e s c r i b e d  above a r e  n o t unh e a r d  o f  

i n  t h e  G SN.1"JP a n d  a r e  n o t  unus u a l  f o r  b l a c k  b e a r s  i n  g en e r a l , b u t  t h e  

r e a s o ns f or t hem a r e  f a r  f r o m  f u l l y u nd e r s t o o d . T a g  r e t u r n s  b y  

ind i v i d ua l s  a n d  b y  s t a t e  g a m e  a g e n ts i n  �o r t h  C a r o l i n a  and Tenne s s e e 

h a ve d o cumen t e d  s ev e r a l  e x t e ns i v e  mov eme n t s  by w i l d  b l ac k  b ea r s  i n  

61 

t h e  G S N�P , b u t  f e1v h a v e  b e en d o c umen t e d  'iv i t h  t e leme t r y . Ga r s he l i s  

(1 9 7 8 )  d o c ument ed a t  l ea s t  3 s u c h  e x t en s i v e  moveme n t s , 2 o f  wh i c h  

end ed wi t h  t h e  b e a r ' s  d e a t h  f ro m  hu n t e r s  ou t s i d e  o f  t he P a r k .  Rog er s  

( 1 9 7 7 )  r e p o r t e d  many s u c h  e x t en s i v e  mov e me n t s , s ev e r a l  o f  wh i c h  w e r e  

c a l l ed d i s p e r s a l  movemen t s . S i n c e  t h e  b i r t h  p l a c e s  o f  t h e  b e a r s  i n  

t h e  B unke r H i l l  a r ea we r e  n o t known , i t  i s  unc l e a r  how t h e i r moveme n t s  

c a n  b e  v i ewed i n  t e r m s  o f  d i s p e rs a l . Howev e r , t s uc c e s s  i n c r e a s ed 

wi t h  t ime as b ea rs r ed uc ed and c e n t r a l i z ed t h e i r  movemen t s , i nd i c a t i n g  

t h e  b e g inn i ng o f  e s t ab l i s hm e n t  o f  s t ab l e  h o m e  r a ng e s , i t  i s  l i ke ly t h a t  

d i s p e r s a l  had a l r e a d y  o c c u r r ed w i t h  m o s t  i n d i v i d u a l s . I n f orma t i on 

on e s t r u s  p r e s e n t e d  b y  E i l e r  ( 1 9 8 1 )  i n d i c a t e s t ha t  mos t ma t ing a c t ivi 

b y  b la c k  b e ars i n  t h e  GS�f:\P c e a s e s  b y  mi d-Augu s t .  Thu s , t he y ou n g  

a g e  o f  t h e s e  a n i ma l s  a n d  t h e  t a c t  th a t  r e p r od u c t ive p r e s s u r e s  w e r e  

sma l l ,  i f  n o t  n o n - e x i s t e n t ,  t h e  t im e  t h e s e  moveme n t s  o c c u r r e d , 

i nd i c a t e s  t h a t b r e e d ing i n f l ue n c e s  a r e  noc t i ke ly t h e  c aus e o t h e s e  

m:J v emen t s . 

I n  v i e w  o f  t h e  a b o v e , it ap p e a r s  t h a t t he f ·. Jud r e s o u r ce is 

r e s p o n s i b l e  for t he l ar g e  mnver:u:� n t s  but s oc i a l  p r es su r es a r e  a l s o  

imp l i ed . S i n c e  t h e s e  moveme n t s  l l  w e r e  r .:o c o n! ed i n  t h e  l a t e s u mme r 
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or f a l l mon t h s , t h e y  cou l d  be a r e s po n s e  t o  the p a tch i e r  d i s t r ib u t i o n  

o f  h a r d  mas t t h a n  b e r r i e s ; t h e s e  e x t en s i ve moveme n t s  would b e  r eq u i red 

in o r d e r  to mee t  m e t ab o l ic n e ed s . 

The l ack o f  f e ma l e s  w i t:h e x tens i ve movemen t s  a ls o  i mp l ic a t e s  

s o c i a l  i n f l u en c e s  a s  a maj o r  c a u s e  o f  s u ch movemen t s . Rog e r s  ( 1 9 7 7 )  

f ound t h a t  young f ema l e  b la c k  b e a r s  w e r e  ab le t o  e s t ab l i s h  home ranges 

n e x t  t o  or  ove r lapp ing t h e i r  mo t h e r ' s  h ome range , whe r ea s  mal e s  

d i s p e r s ed to e s tab l is h  home ran g e s  i n  o th e r  a r e a s . Gar s he l i s  ( 19 7 8 )  

a l s o  f o und evidence t h a t  t h i s  s ame o r ganiza t io n  was taking p lace in 

the cs:.-mP . Fema l e s  would s how much mor e  cohes ivenes s  t o  a n  e s t ab lished 

a r ea t han mal e s . 

In r e l a t i on t o  P a r k  b o r d e r s , o f  t h e  2 1  b a c k- c o un t ry bears  

r ad i o- t r acked d u r ing t h i s  s t u d y , 5 ma les  and l f emal e  ( 28 % )  were 

l o c a t e d  o u t s i d e  t he P ar k  b ound a r i e s  a t  s o me t im e . The s e  bears moved 

f r om t h e  Pa rk to t he ou t s i d e  lan d s  a t  l e a s t  1 5  t im e s  d u r ing a l l  

mon t h s  exc e p t D e c emb e r . The unpcived P a r s o n  Br anch Roa d  d id not a c t  

a s  a b ound a r y  t o  b e a r  movemen t s  and in f ac t ,  t r a ns e c ted t h e  home ran g e s  

o f  many h e ar s . S ta t e h i ghway 1 2 9  a l s o  d id no t a p p e a r  to h amp e r  b ea r  

movemen t s ;  a l l  b e a r s  t h a t  moved t o  t h e  area o u t s id e  t h e  P a r k  c r o s s e d  

t h e  h i gh�o.'ay .  A l t hough the o f  Ca.L d e n1 0 o d  Reservo i r  ac t e d  a s  a 

sma l l  s e c t ion o f  the  o o r d e r  o f  t h e  r:o rne r a n g e  o f  l. b e a r  ( E7 ) , t h e  

loca t i ons o f  5 o t h e r  b e a r s  l e d  _ t h e  c o n c l u s ion t ha t  they swam 

r t: s e rv o i rs in t h e  a r e a a m i n i n:•.En of 8 t i c:1es , ind i c a t ing that \·la t e r  

w a s  no t  a b a r r i e r  t o  mo vemen t s . 
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Die l t s  

D i e l  moveme n t s  o f  b ea r s  f r om th is s tudy w e r e  d i f f i c u l t  t o  

in t e r p r e t  b e cau se  o f  p rob l ems w i t h  s amp l ing . \.Jhen d i e l  r a d i o- t r acking 

was p e r f o rmed f r om s ta t ionary ma s t  antennas , only the b e a r s  t h a t  \ve r e  

i n  the  co re  o f  t h e  s t udy a r ea could b e  moni to red . Th is u s u a l l y  p re­

s e n t e d  no p ro b lem in the  s umm e r  b ec au s e  mos t a n ima l s  were p r e s e n t  

the re ; b u t  i t  was d i f f i c u l t  to f ind enough an imal s  i n  t h e  c o r e  a r e a  

d u r ing the  f a l l  mon t h s  t o  make d i e l  t racking wor t hwh i l e . A s  a r e s u l t ,  

samp le s i zes  in  t he fa l l ,  e s p ec ia l ly f o r  mal es , were  sma l l  a nd 

int er p r e t a tion o f  t h e  resu l t s  mus t  b e  viewed wi th c a r e . A l s o , b e c a u s e  

o f  t he sma l l  s amp l e  s i zes , s igni f icanc e  t e s t s  w e r e  n o t  p e r f o rmed on 

data f r om ma les in  the  f a l l . 

The only s f ic a n t  d i f fe r ence ( P < O . O S )  b e tween d a i ly movement 

p a r ame t e rs ( Ta b l e  5 ) , t e s ted over s e a s o n  and s e x ,  was in  c i r cu i ty .  

Ma l e s  h ad s igni f ic a n t l y  l e s s  c i rc u i tous t r avel r o u t e s  than d id 

f emal e s ; t h i s  would b e  exp e c ted g iven t he much h ome r anges o f  

mal es . B u t  o th e r  p arame t e rs ( i . e .  r a t e s  o f  t rave l )  d o  n o t  r e f lec t 

great e r  nov emen t of a n i rrm l s  in the  f a l l  t han in t h e  s p r ing/ summe r  

t h a t  wou l d  b e  exp ec ted g iven the l ar g e r  f a l l  home rang e s . Th i s  i s  

p ro b ab ly n o t  r e f l e c t e d  d u e  t o  t he s amp l in� l imi t a t ions a s  men t ioned 

e a r l ie r ;  the b e a r s  tha t we re no t o n  l ong f o rays were a p p a r e n t l y  

ve ry s ed e n t a ry . 

No s ex d i  f e r enc es we re noted i n  t he c omp a r i s on o f  hourly 

moveme n t s  (Tab l e  6 )  but  ove r a l l  t ra'! e l  ra t e s  for  the "d i u rna l "  hours  

( 0600 - 2 200 ) wer e  s f i cant ly ( P <0 . 05 )  g r e a t e r  t han t ho s e  f o r  

"no c t u rna l "  hour s ( 2 30 0 - 0 5 00 ) . The a b o ve was t rue f o r  b o t h  



T a b l e  5 .  Da i mov emen t pa rame t e r s of b l ack b e a r s  in G SMN l' , 1 9 7 8- 1 9 7 9  ( d i s t a n c e  i n  k i l ome t e r s ) . 

Ca t ego ry 

:-:; unan._; r 

Fema l e s  
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Tu t J I 

Fa l l  

Ft�ma l t ' �; 
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T o t a l  
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S . D .  n X S . D .  n X S . D .  Ra n g e  n 

-----------

0 . 3  8 0 . 1  0 . 1  8 2 . 1  0 . 4  l .  5-2 . 5  7 

1 . 4  9 0 . 2  0 . 2  9 2 . 1  1 . 2  0 . 8- 5 . 1  1 1  

l . l 1 7  0 . 2  0 . 1  1 7  2 . 1  1 . 0  - 1 8  

0 . 2  ') 0 . 1 0 . 0  5 1 . 4 0 . 6  0 . 9- 2 . 3  5 

0 . 2  '') "- 0 . 1  0 . 0  2 0 . 9  0 . 3 0 . 7 - 1 . 1  2 

0 ') 7 0 . 1  0 . 0  7 1 ') . ... 0 . 5  - 7 

·"·�------�----------

0'­
_._, 



Tab l e  6 .  Hourly movement p arame t ers o f  b la c k  bears in GS��P , 
1 9 7 8- 1 9 7 9  ( km/hr) . 

Nean D iurna l Nean Non tu rna l 
( 0 6 00- 2 20 0 )  ( 2 3 00-0 5 0 0 )  
Ra t e  o f  Trave 

Haximum 
Ca t e go ry X ( S . D . )  n X ( S . D . ) n Hou r ly 

S p ring/summe r 

F ema l es 0 . 4 6 ( 0 . 1 6 )  1 1  0 . 2 7 ( 0 . 0 9 ) 7 0 . 7 0 

Males 0 . 4 6 ( 0 . 2 2 )  1 1  0 . 2 1 ( 0 . 1 1 ) 1 0  0 . 5 9 

To t a l  0 . 4 6 ( 0 . 1 9 )  2 2  0 . 2 4 ( 0 . 1 1 )  1 7  

Fa ll 

Fe ma les 0 . 4 3 ( 0 . 1 8 )  5 0 . 2 7 ( 0 . 2 0 )  6 0 . 5 6 

Hales 0 . 2 5 ( 0 . 1 2 )  •l 0 . 1 4 ( 0 . 0 6 )  2 0 . 2 7 '-

To t al 0 . 3 7 ( 0 . 1 8 )  7 0 . 24 ( 0 . 18 )  8 
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s p r- i n g / s u mme r a n d  f o r  f a l l  s e as ons . Th i s  h i gher r a t e. o f  moveme n t  o f  

b e a r s  f o r  t he " a c t i v e "  p e r i od i s  exp ec t ed g iven t h e  ac t i v i t y p a t t e r n  

d i s p lay ed b y  b e a r s  i n  t h i s  s tu d y  ( p . 3 5 ) . The maxi mum h o u r l y  r a t e  

6 6  

o f  t r avel r e c o r d ed ove ra l l  was 2 . 3  km , b y  a mal e  ( 4 0 1 ) , d ur ing day l i gh t 

h o ur s . 

Ga rshe l i s e t  al . ( i n  p r e s s )  c ompared t h e  d a i ly and hou r l y 

moveme n t  p a r a me t e rs o f  b l a c k  b e a r s  in t h e  Bo t e  Moun t ain a r ea o f  t h e  

GSNNP t o  t h o s e  o f  t h e  p r es e n t s tu d y . Comp a r is o n s  d ur ing f a l l , a g a i n , 

a r e  p r obab l y  n o t  j u s t i f i ed d u e  t o  s ma l l  s amp l e s . Howeve r ,  mos t 

d i f f e r enc e s  b e tween t h e  2 a r eas o c c ur r ed i n  s p r i n g / s umme r .  Ho u r ly 

r a t e s  o f  moveme n t  o f  b e a r s  f o r  t h i s  s ea s o n , b o th d iu r nal and no c t u r na l , 

p l u s  t o t a l  d a i ly movemen t s , w e r e  s i g ni f ican t l y g r e a t e r  ( P< O . O S )  i n  

t h e  Bunke r H i l l  a rea t h a n  in t h e  Bo t e  Moun t a i n  ar ea , f o r  ma l e s  and 

f ema l e s ; t h is may r ef l e c t t h e  d i f f e r e n t  a g e  s t ruc t u r e s  b e tw � e n  the 

2 a r e a s  o r  d i f f e r ent f o o d  r e g i me s . The mea n a g e  o f  r a d i o - c o l la r e d  

b e a r s , and o f  t he s u b p o p u l a t i o ns i n  g e n e r a l , f o r  t h e  2 a r e a s  we�e 

s i gn i f i c an t ly d i f f e r e n t  ( P < O . O S ) ; t h e  B unke r  H i l l  a r ea had y o u n g e r  

b e a rs . Thus , t h e  g r ea t e r  movem e n t s  o f  b e a r s  i n  t h e  Bunke �: H i l l  areh 

may be a r e f l e c t i o n  of t h e  ins t ab i li ty in the y o ung e r  a g e  c l a s s e s  

as t h ey w e r e  e s t a b  home r a n g e s  a n d  b e coming f ami l i a r  w i t h  

c o n s p c � i f i c s  a nd t h e  food ava i l ab i l i ty o f  tho s e  a re a s ; o ld e r  b e a r s  

h a d  l i ke.! y es tab l i s h ed t h i s f a m i l i a r i t y and , thus , r e q ui r e l e s .:;  

lLtb i t d t  d i f f e r .:::;1c e s  i n  t h e  2 a r eas may r.::. l s o  p ro d u c e  d if f e r e nc E: :::> 

in th� r a t e  o f  trav e l  o f  b e a r s  d u e  to d i f f e r e n t f o rag s t: r a t e g i(.: S  

r e q u i r ed . C a r s he l is e t  a l .  ( 1 9 8 1 )  s p e c u l a t ed t ha t  t h e  c o n t r a s t ing 



food regimes o f  the 2 a r ea s , e s p e c ia l ly i n  the l a t e  s p r in g  and e a r l y  

s unw.e r ,  requ i r ed t h e  b ea rs i n  t h e  Bunke r H i l l  a r e a  t o  t ravel longer  

d i s tanc e s . C i t i ng f oo d  hab i t s  wo r k  b y  Eagl e  ( 1 9 7 9 ) , they p o in t e d  o u t  

t h a t  the h e rb a c e o u s  d ie t o f  t he B o t e  Moun t a i n  bears  l ik e l y  r e q u i red 

l e s s  moveme n t s  by b ears t han the d ie t  o f  b e r r ies inium s pp . )  

and sq uawr o o t f o und i::t t he Bunke r Hi l l  a rea f o r  s p r i n g / su::�w.er .  

Hab i 

From the t o tal o f  1 6 1 9  locations o b t a ined on 2 2  b lack b ea r s , 

6 7  

1 0 5 8  wer e coded i nt o  the DfG R I D  s y s tem f o r  analys i s  o f  hab i ta t  u t i l i z a­

t io n . T�e l o s s  o f  5 6 1  l o ca t i o ns ( 3 5 % )  i s  d ue t o  l o c a t ions  o u t s i d e  

the 5 3 0 0  h a  I HG R I D  c o d ed area and t o  p re sence-o r-ab s e n c e  cod ing whi c h  

d o e s  n o t  a l l ow m o r e  t h an l l o c a t ion p e r  c e l l  ( l  ha) . The p r e senc e­

or-ab s ence cod i ng s y s tem can a ls o  cause r ed u c ed s amp l e  s i z e s  when s ex ,  

ag e ,  a n d  s e a s o n  g ro u p s  a re c o mb in e d  t o  f o rm new e l eme n t s  f o r  ana l y s i s 

( i . e .  subadu l t  male l o ca t i o n s  c o mb in ed w i th ad u l t  ma l e  locat i ons 

ma l e  locat i o ns ) . The c oded b e a r  l o ca t i ons w e r e  used to z e  

u t il i z a t io n  o f  p red ic ted a reas o f hard ma s t  p r od uc overs t o cy , 

p � ed ic t 8d a r ea s  of s o f t  mas t  u nd e r s t o ry ( he a t h ) , u s e  o f  a r e a s  in 

p r o z imi t y  o f  r o ad s a nd t r ai l s , and e le v a t i onal d i s t r i b u t ion . 

U t i l i z a t ion o f  

The s ea r c h  u s  the p red i c t ive mod e l  f o r  ma s t  o ve r s t o ry ( p . 2 1  

i x  f o ·-.1::',d t h a t  ha l f  of the 5 3 0 0  h a  w a s  c: : :ms i d e r e d  t o  

i n  ( 2 6 5 0  h a ) . A n  o v e ra Ll c h i -s q ua r e  ana lys is u f  the 

ma;:: t ;:mel non-ma s t  a r ea s  r e v e a l ed s i g ni f i c a n ::: d i fr: e re n t i a l  use 

bears ( P <O . O l ,  T a b l e  7 ) . ThE Honf e r r o ni app roach ( Ne u  et a l . 19 7 4 )  



T;1b l e  7 .  L' r i 1 i z.l t i. o n  t) f p n• d i c t cd mas t overs t o ry b y  2 2  b la c k  bears in t he G S MNP , 1978- 197 9 .  
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was u s ed to d e t e r m in e  t h e  a r e a and d e g r e e  of d i f f e r en t i a l  u s e . Mas t -

p r oduc ing a r e a s  '"e r e  u s e d mor e t ha n  e:-: p e c t e d  by b ea r s  and non-ma s t-

p r o d u c i n g  a r ea s  �• e r e  u s e d  l e s s  t h a n  exp e c t ed ( P � O . lO ) . To f u r t h e r 

t e s t  t h i s  d i f f e r en t i al u s e , s ex , ag e ,  and s ea s ona l b r e akdowns " e r e  

t e s t ed . 

Ma l e s  w e r e f ound t o  u s e  a r e as o f  mas t - p r o d uc ing t re s s  i n  

a p p r o x i ma t e ly t h e  e xp e c t e d  p r op o r t i o n  ( F > O . l O ) , whe r e a s  f ema l e  

d i s p l ayed a p r e f e r e n c e  f o r  t h e s e  a r eas ( P < O . lO ,  Tab l e s  8 and 9 ,  

r es p e c t iv e ly ) . Ag e was a l s o  f o und t o  b e  a s i gni f ican t i n f l ue n c e  o n  

the d i f f e r en t i a l  u s e  o f  t h e  a r e a s  o f  ma s t - p r o d u c i n g  t r e e s  when s u b -

ad u l t  a nd a d u l t  g r o u p s  w e r e  t e s t e d  ( c h i - s q ua r e , P ( O . O l ,  Tab l e s  1 0  

a n d  1 1 , r e s p e c t i v e ly ) . Bo t h  g r o u p s  > t s e d  the ma s t  a r e a s  mo r e  t h a n  

e xp ec t ed b u t ad u l t  b e a r s  h a d  a s t r o nger p r e f e r e n � e  ( T ab l e  l l )  t h a n  

d id s ub ad u l ts ( T ab l e  1 0 )  w ho we r e  o n ly s l i  t l y i n t o  t h e  s f L: : ci n t  

range ( P = O . l O s i mu l t a n e o us , P = O . O S ind iv id ua l ) . Ov e r  t h e  4 S Pa s o n a l  

g r o u p s  ( s p r i ng ,  s um.1--:!e r ,  S ep t errJ) e r , fa l l )  no d i f f e r e n t ial u s e  o f  

ma s t  a r e a s  b y  b e a r s  wa s f o und ( L h i- s q ua r e ,  P > O . l O ) . Howeve r ,  when 

t es t ed ind iv i d u a l l y , ( T a tl l e  12 ) a n d  ( TaG le 1 3 )  

b e a r  loca t i ons s t i l l  d i � ?  n o  s i c a nc e  ( P > O  . 1 0 )  \vh ilc: b e t h 

sun®e r (Tab le 1 4 )  a n d  f d l l  ( Tab l e  l j )  b e a r  l o c a t io n s d i s p layed a 

m:l rkt:c d p r e f e re:1 c e  f o r  t he a r e:1 s  o ,  s t - p r odu i n g  t r e e s  0 . 1 0 ) , 

i n  a p p r c � i ma t e ly e q u a ]  d e � r e e . 

Hi l l. :l n:.a i c;  Li cu n t r :i �; t:  to t ha t  f o unrl oy G a r shd i s  and P e: l t un ( 1 98 1 )  

i n  t he Bo te Hou.-,t i n  a r -:: l ,;r- t i 12 GS:·tt\;P . ;.Jhe r eas f e mu J e s  d i. s p l a y e d  a 

p r e f e r en c e  for  t he 1•:a s r.  H e :1.s i n  th i.s s t ud y ,  in t he Bo t e  �!o u n t a in 

69 
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a r ea i t  w a s  f ound t ha t  mal e s  s howed a s t rong e r  a t t r a c t ion t o  such 

ma s t  areas t han d id f e ma l es . Ma l e s  s h i f t e d  t o  a r ea s  of oak conc e n t ra­

t io n  wh i l e  f ema l e s  usua l ly s h i f t ed t o  a l e s s e r  d e g r e e . I n  t h e  Bunker 

H i l l  a r ea , l a r g e  s h i f t s  by ma l e s  we r e  a l s o  c ommon i n  the f a l l  b u t  

t h e s e  moveme n t s  o f t e n  t o o k  ma l e s  ou t s ide t h e  IMGRID area o f  ana ly s i s . 

P e rhaps t h e s e  o u t s id e  l o c a t i o n s  we r e  i n  areas  o f  high ma s t  c o n c e n t ra­

t ion a nd i f  ana ly z ed would r ev e a l  ma l e  a t t ra c t ion t o  o aks as w e l l .  

But these  o u t s i d e  moveme n t s  exh ib i t ed no t e nd ency towa r d  a c en t r a l  

ar e a  a s  was f ound w i t h  b ea rs o f  t h e  B o t e  Moun tain a r e a  (Gars h e l i s  a n d  

P e l t o n  1 9 8 1 : 9 18-1 1 9 ) .  Rath e r , the  moveme n t s  o f  ma l e s  i n  t h e  Bunker 

H i l l  a rea i n  t he f a l l  p r o d u c e d  a d i s p e r s ed p a t t er n  of l o c a t i ons w i t h  

s ome c lus t e r ing o f  p o in t s  f o r  sho r t  p e r io d s  o f  t ime ; a n a lys is o f  the 

hab i t a t  in t h e s e  a r eas was n o t  u nd e r t aken . 

The d i f f e r en c e s  b e tween s exes in t he u se o f  a r e a s  o f  ma s t  

t re e s  in t h e  Bunke r H i l l  a r e a  may b e  d u e  t o  s o c ia l  inf l ue nc e s . I f  

i t  i s  a s s umed tha t f emal e  o f f s p r ing a r e  a b l e  t o  e s tab l is h  home ranges 

r..: i th i n  o r  ove r l a p p i ng the h ome range of the i r  mo t h e r ,  wh i l e  mal e  

o f f s p r ing mus t  d i s p e r s e  (p .  5 8 ) ,  then young f ema l e s  may have a d i s t inc t 

adv antage i n  f ami l i a r i ty w i t h  l o c a t ions o f  s o u rces o f  f o o d . Dur ing 

the t ime t h a t  o f f s p r ing t r ave l w i th t h e i r  mo ther ( 1- 1  1 / 2  years ) 

they no t only learn Hh a t  tu e a t  b u t  a l s o  t h e  loca t ion o f  s ourc e s  o f  

food with in the home range o f  the mo t her . \\'he n  t he o f f s p r ing leave 

their mo the r , the f e ma l e  o f f s p r ing a r e  likely a b l e  to take immed i a t e  

advan tage o f  their knowledge o f  t he a r ea b e cause they a r e  a b l e  t o  

u t i l i z e , a t  leas t p a r t ly ,  t he a r ea w i th wh i ch they a r e  f amil ia r . 

Ma les , on the o the r hand , mu s t  e s t ab l i s h  r e s iden c e i n  a new a r e a  
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s o c i a l ly , and mus t l e a r n  t h e  d yn am i c s  o f  t he f o od s ou r c es t h e r e . Thu s , 

t h e  f o r ag i n g  e f f i c i enLy o f  ma l e s  and r e s u l t a n t  p r e f er en c e s  f o r  c e r t a i n  

a r e a s  may n o t a p p e a r  un t i l t he a g e s  o f  5 o r  6 when t hey h a v e  d i s p e r s ed , 

e s t ab l i s he d  a s t ab l e  h ome r an g e , and had s u f f i c i e n t t ime t o  e n c o u n t e r  

t h e  v a r i a t i ons i n  s p a t i a l  c o n c en t r a t i o n s  o f  f o od s o u r c e s . 

I n  a d d i t i o n ,  G a r s he l i s  a n d  P e l t o n  ( 1 9 8 1 : 9 18 )  f o und t ha t  

heav i e r  ( l i k e l y  d ominan t ) ma les u s ed a r eas o f  h i gh e r  o a k  c o n c en t r a t i o ns 

i n  t h e  f a l l  t h a n  d id l i gh t e r  ( l ik e ly s u b o rd i n a t e ) mal e s . The 3 

h e av i e s t  ma l e s  i n  t h e i r  s t ud y  w e r e  b e tween 9 3  and 1 1 7 I n  t h e  

Bunke r H il l  a r ea o n l y  1 ma l e  was known t o  h a v e  r ea c h e d  90 kg a n d  t h i s  

b ea r  r emo ved i t s  c o l l a r  t w i c e ,  w a s  neve r r ad io - t r a c ke d  f o r  mo r e  t ha n  

3 mo n t hs , a n d  \v as n eve r t r ac ked d u r i ng t h e  f a l l  mo n t hs \vh e n  the  

p r e f e r e n c e  f o r  ma s t  t y p e  s h o u l d  b e  s t r o n g es t . The o t h e r  2 l a r g e  ma h � s  

o f  t h i s  s t u d y , 401 (82 kg ) and 4 1 7 (86 kg ) , l i kew i s e  w e r e  no t r a d i o ­

t r a c k e d  f o r  l o n g  p e r i o d s  ( F i g . 1 ,  p .  6 ) . As a r es u l t , d a t a  o n  

ma l e s  a r e  i n a d eq u a t e  t o  make c o nc l u s i o ns a bo u t  t h e i r  u s e  o f  :nc:s t t r e e  

a r e a s  o r  t he e f f e c t  t h a t  t h e s e  l a r g e r  ma l e s  may h a v e  o n  u t i l i z a t i o n  

o f  mas t  t r e e  a r eas b y  s ma l l e r  ma l e s . 

The h i gh e r  r e e  o f  p r e f e r e nc e f o r  a r ea s  o f  ma s t  t r e e s  

sh own b y  a d u l t  b e a r s  o v e -r s ubadu l t  b ea r s  may b e  a r e f l e c t i o n o f  t h e  

d orai nance b y  l a r g e r  a nd l i k e l y  o l d e r  b e a r s  s u g g e s t e d  b y  Gar shel i s  a nd 

P e l t o n  ( 1 9 8 1 )  s i n c e  o l d e c  b e a r s  t e nd t o  b e  h e a v i e r  ( E i l e r  1 9 8 1 ) . 

Howf:ver , t h is a l s o  may b e  in t e r l a c e d  \v i t h  t h e  e f f e c t o f  l e a r ned 

b eh av i o r .  I n c r ea s ed age  s ho u l d  r es u l t  i n  i nc r ea s ed exp e � i e n c e  w i t h  

t h e  v a r iab i l i t i �s i n  s u c c ess o f  f o �ag in an e s t a b l is hed a r ea . 

I n c r e a s e d  e x p e r i e n c e  s h o u ld r e s u l t  i n  a n  i nc r eas e d  p r e f e r e n c e  f o r  
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ar e a s  whe r e  imp o r t a n t  f ood s o u r c e s  e x i s t . Th i s  p o s i t i v e  r e i n f o rc eme n t  

w a s  d emons t r a t ed b y  He r r s t e i n ( 1 9 7 1 )  w i t h  an ima ls i n  exp e r imen t a l  

s i t ua t i o n s . Whe r e  b l ac k  b e a r s  n ow exp l o i t  human f oo d s , e s p e c i a l ly i n  

na t i onal p a r ks , i t  h a s  b ee n  s u g g e s ted t ha t  th i s  i s  a l e a r n e d  b ehav i o r , 

r e\.:a r d ed b y  f ood , i n  wh i c h  t h e y  ha v e  ove r c ome i n n a t e  f ea r  o f  humans 

( G r a b e r  1 9 8 1 ,  E a g a r  and Pe l t o n  1 9 7 8 ) . Ro g e r s  ( 1 9 7 7 )  f o un d  t h a t  f em a l e  

b la c k  b ea r s  w i t h  e x p e r i e n c e  o u t s i d e  o f  t h e i r  no rmal home r a nge w o u l d  

mov e o u t  t o  u t i l i z e  t h e s e  ar e a s  du r i n g  y ea r s  o f  f o o d  s c a r c i ty ,  r e s u l t in g  

i n  h i g h e r  r e p r od u c t iv e  s uc c e s s  i n  t h e s e  ind i v i d u a l s . I n  th e s ame s t u d y , 

i t  was f ound t h a t  o l d e r  b e a r s  w e r e  l e s s  p r o ne t o  nu t r i t i o n- r e l a t e d  

mor t al i ty t h a n  y o un g e r b e a r s , a g a in p o s s ib l y a n  examp l e  o f  t h e  imp o r t a n t  

r o l e  wh i c h  exp e r i e n c e a n d  l ea r n i ng p l a y  i n  f or a g i n g  s u c c e s s . 

Seasona l l y , the p r e f e r e n c e  f o und f o r  t h e  a r ea s  o f  ma s t  t r 2 e s  

i n  t h e  f a l l  ( T a b l e  15) i s  t o  b e  e x p e c t ed g iv e n  t h a t  a c o r n s  a r e the 

maj o r  f ood i t em a t  t h i s  t ime .  Howev e r , mas t a r e a s  were also f o u nd 

t o  b e  p r e f e r red d u r ing t h e  s umme r ;  t h i s  may b e  a r es u l t  o f  the ove r lap 

o f  t h e  mas t and b e r ry a r eas ( b e r r i e s  b e in g  t h e  ma j o r f oo d  in the 

s u�me r ) . A c o mp a r i s o n  of t he p r ed i c t iv e  mod e l  for ma s t  ( Ap p end ix A )  

v: i t h  t h a t f o r  h e a t h (Ap p e nd i x  B )  shows t h a t 4 o f  t h e  9 comb i nat ions 

used t o  p r ed i c t  ma s t  ov e r s t o r y  w e r e  a l s o  u s ed t o  p r e d i c t hea t h  u nd e r­

s t o r y . Thus , u s e  o f  ma s t  a r eas by b e a r s  d u r in g  s u!lh'Ile r  may r e f lec t 

und e r s t o ry p r efe r e n c e  r a t h e r  t h a n  ove r s t o r y  p r e f e r en c e  s i n c e  a c o r n  

f a l l i n  e a s t er n  T e nne s s e e  no rma l l y  d o e s  n o t  b e g i n  u n t i l  l a t e  Aug u s t  

( S t r i c k l an d  1 9 7 2 : 1 6 ) . S i nce a c o r n s  do n o t  b e g i n  t o  f a l l  u n t i l  l a t e  

Aug u s t ,  o n e  mig h t  e x p ec t t o  s e e  a p r e f e r enc e f o r  t h e  mas t a r eas i n  

S ep t emb e r , b u t  t h Ls was no t f o und . I n  f a c t ,  a l t ho u g h  no t s ign l f i c an t  
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( � 0 . 1 0 ) , i n  S e p t emb e r  mas t areas  were  u s ed w i t h  le s s  f requency than 

t he i r  p ropor t i on of  occurrence ove r al l  ( Tab le  1 4 ) ; the p r o t rac ted b e r ry 

s e a s on ( p . 3 8 )  may b e  r espons i b l e  f or t h i s  b e c ause , a l though ac o r n s  

may be  avai lab l e  i n  S e p t emb e r  and even o f f e r  nu t r i t ional s up e r i or i ty 

over b e r r ie s  ( E a g l e  1 9 7 9 ) , t h e r e  may be  l i t t le i n c e n t ive t o  move to 

mas t  ar eas if b e r r i e s  cont inue t o  b e  abund an t . The ab ove i s  e s p e c i a l l y  

t r u e  i f  b ea r s  c an u t i l i z e  b o t h  s o u r c e s  i n  t h e  s ame a r e a  ( as f o u nd 

ab ove in  comp a r ing the 2 p r ed i c t iv e  mod e l s ) .  A l t e r n a t e  f ood sou r c e s  

may a l s o  comp li ca t e  t h i s  p i c tu r e . Al tho ugh E a g l e  ( 1 9 7 9 )  d id no t f in d  

g rap es  ( V i t i s  s pp . )  t o  b e  a f o od i t em in  the a r e a  i n  e i th e r  y ear  o f  

h i s  i nve s t i g a t i o n  ( 19 7 6 - 1 9 7 7 ) al l 5 s c a t s  c o l l e c ted or ob s e rved during 

Sep t emb e r  1 9 7 8 i n  t h e  Bunker H i l l  area c o n t ained over 8 0 %  g r a p e  f rag­

me n t s  o r  pulp (p e rs . ob s e r . ) . I n  years  o f  grape  abund ance  b ears 

may switch f r om b e r r i es t o  g r ap e s  i n  t he early fall  b e f o r e  swi tcning 

to acorns . E i l e r  ( 1 9 8 1 : 7 3 )  a ls o  no t ed the abund an ce of w i ld g r a p e s  

in 19 7 8 and s ug ge s t ed th at g r ap e s  may h ave a cushioning e f f e c t  o n  b l a c k  

b e a r s  as a n  a l t e rn a t e  f o o d  s ou r c e  in  y ear s o f  hard ma s t  s c a r c i ty . 

Ga rshe l i s  a nd P e l t o n  ( 1 9 8 1 : 9 1 9 )  f ound evid ence that t h e  abundance o f  

b lack cherry  ( P runus § e r_o t i na )  i n  a b e a r ' s s p r ing / s umme r home range 

may d e l ay movement to ar eas of o ak abundance u n t i l  c h e r r i e s  b e c c �e 

s carce  in Oc t ob e r . 

Ut i l i z a t ion o f  Hea th UnJ e rs t o_!'_Y 

Ber r i e s  o f  the genera G aylussac ia , Vac c �nium , and Rub u s  were 

found to b e  t h e  maj o c  summe r f ood i t ems of  b l ac k bears  i n  the GS�L'-;P 

( Ea g l e  19 7 9 , Beeman and P e l t on 1 9 8 0 ) . I n  t he Bunke r H i l l  a r e a  o f  



t h i s  s t udy , Rub u s  s p .  ( b lac kb e r r y )  i s  o f  only mino r i mp o r t ance in t h e  

d i e t  o f  b l ac k b ea r s , o c c u r r i n g  i n  sma l l , h i g h l y  d i s p e r sed p a t ches 

( p e r s . obs e r . ) .  Eag l e  ( 1 9 7 9 )  f ound t h a t  b lackb e r r i e s  made up l e s s  

t han 5% of  t h e  s umme r d i e t  i n  t h e  Bunke r Hi l l  a r ea ( Hannah Noun t a in 
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i n  Eagle 1 9 7 9  = Bunke r H i l l  a r e a ) . On the o t h e r  hand , Gayl u s s a c ia s p p . 

( h u c k l eb e r r y )  a nd Vacc i n ium s p p . ( b lueb e r r y )  a r e  found in ab undanc e  

o n  the r id ges o f  t h e  Bunke r H i l l  a r e a .  E a g l e  ( 19 7 9 )  f ou nd t h a t  thes e 

2 genera c omb ined made u p  6 5 %  o r  mo r e  o f  the s umme r  d i e t  o f  b la c k  b e a r s  

i n  t he area . The r emaind e r  o f  t he sunm1er d i e t  was mad e u p  o f  s ma l l  

p er c e n t ages ( u s ua l ly l e s s  t h an 5 % )  o f  gra s s  and herbaceous ma t e r i a l , 

s q uav."r o o t , s e rv i c e b e r ry r a s  

t h a t  huckleb e r r y  a nd b l ueb e r ry mad e  u p  large p r o p o r t ions (17  t o  5 2 % )  

o f  t h e  l a t e  s p r ing and ear ly f a l l  d i e t s  o f  b la c k  b ea r s  i n  the Bunke r 

H i l l  a r ea . T h e r e f o r e ,  a r eas o f  ab und ance o f  t h e s e 2 t y p e s  o f  b er r i es 

\•JO uld b e  exp e c t ed t o  be a maj o r  i n f luen c e  on wher e  b ea r s  \ve r e  l o c a t ed 

f rom l a te Nay t h r ough S e p t emb er . 

The mod e l f o r  hea t h  was u s e d  to p r ed i c t  ar eas o f  oc c u r r ence o f  

t h e  f o llow i ng s p e c i e s : 

V .  h i r s u tum , and V .  (Ap p end i x  B ) . The model was 

a p p l i ed to the en t i r e  IMGRID s tudy a r ea ( 53 00 ha ) and f o und 1449  ha 

of hea t h  ( 2 5% o f  5 3 00 h a ) . Ove ra ll , a c hi - s q uare tes t r eve a l ed no 

s i gn i f ic a n t  d i f f e rent ial u s e  by b ea r s  (P>O . SO )  o f  hea t h  o r  non-hea th 

a r ea s  ( Ta b le 1 6 ) . S e x , ag e ,  and s eas onal b reakd mvns of b e a r  locat ions 

we r e  u s ed t o  t e s t for d i f f er e n t i al use t h a t  may be h i dd e n  in o v e r a l l  

tes t i ng .  No s i gni f i c a n t d i f f e r e n t i a l use  o f  heath a rea was f ound 



Tab l e  1 6 . 

C a t • � !( o c y  

M a s t  

N u n - l h : a t h  

To t "  l 

U t i l i z a t i on of p r �d i c t e d  h e a t h  u nd er s t o r y  
1 9 7 8-1 9 7 9 . 

' I  >.1 !  ,� 
!, L' c' d  ( h a )  

1 i,L, 'J 

:H> '>  I 

")l () () 

l' ru pu !- t  i o n u !  
Tu t a  l A r e ; � ' 1  

0 . 2 / J  

l) .  7'!. 7 

1 ." (.' d { i 1,) !l s i 11 
C:l t. e go r y  

J () J  

7 ) )  

1 0 ) 13 

22 b la c k  b e a r s  i n  the G SMNP , 

Lo c d  l i el li S 
Ex JH � l' t c d  
i n  Ca t e g u  

:! il l)  

/ 6 9  

P 1 ·"  p ,  1 n. i " o  u t 
Lth: il L i ' ) f  I !:i i ll 
Ca t t• g u r y  

U . 2 H b  

0 . 7 1 4  

a Pru po r r i o 1 1  u f  to t a l  a r t•a r e p n: �H'l l l s  t•x p e c t e d bea r- LJ c ii t i o n s  <J S  i f  bea r s  o c c u r ced i. n �c· a c h  
t y p e  i n  p !· , , pc> r t i u n  I.e) i t s a v a i Li h i l i r. y .  

h Ca l c t l l a t e d  by m u l r i p l y i 
( i . e .  0 . 2 / ] X l O �H  = 

p r u po r t i <Hl o f  to t a l  a r ea x tu t d l lo c a t i o n s  

c LJO s i uJ u l t d n ecl US , 9 5 Z  i n d i v i d ua l ( � c·u e t  a l . 1 9 7 4 ) . 

Cu n f i < l en c t� 
l n t t· r v a l  

0 . 2 ) 9 - 0 . 3 1 J 

0 . 6 H 7  - 0 . 7 4 1  

OJ 
"""' 
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( P > O . l O )  in a ny of  t h e  c omp a r i s ons  (Tab les 1 6  t h r ough 2 4 )  exce p t  that  

of  f emales ( Tab l e  1 8 ) . F ema l e s  d i s p layed a p r e f erence  f o r  heath a r e a s . 

Th i s  p r e f e renc e f o r  heath b y  f ema l e s  and no t b y  males may b e  a r e s u l t  

o f  t h e  s ame i n f l u e n c e s  tha t b rough t ab out s uch d i f f er e nc e s  i n  use o f  

areas o f  mas t t r e e s  ( p . 7 8 ) , i . e .  f ami l i a r i ty w i th locat i ons o f  f o o d  

s o u r c e s . Th e a b o v e  a d d s  s t rength  t o  t h e  idea t h a t  t h e  adheren c e  o f  

f emal e s  t o  a r eas gene r a t ion t o  genera t i o n  i s  a n  advantage ov e r  the 

s i t u a t ion for  ma l e s , e s p e c i a l ly i n  the e a r ly y e a r s  of  l i f e .  The 

pa t t e rn ,  evidence , and ideas p r e s e n t ed in the p r evious s e c t ion on us e 

o f  ar eas of  ma s t  t re e s  a r e  f u r t h e r  s tr en g t hened b y  the f o llowing 

comp a r is o n  o f  b e a r  age g r oups in h e a t h  a r e a  u t i l i z a ti o n . A l though t h e  

ut i l i z a t ion o f  h e a th b y  sub ad u l t s  a nd adu l t s  (Tabl e s  1 9  and 20 , 

r e s p e c t ively ) wa s n o t  s i gn i f i ca n t  i n  e i th e r  c a s e  ( P >O . l O ) , adul t s  

d i s p l ay ed a higher  deg ree o f  a s s o c i a t io n  t o  hea th than s ubadul ts . 

Learn i ng may a ls o  b e  imp li ca t ed h e r e  a s  i t  was w i th t h e  examina t i o n  

o f  u s a g e  by  b e a rs o f  a r eas o f  ma s t  t re e s  ( p .  80 ) .  

Ove ra l l , though , t h e  l ac k  o f  p r e f e r e n c e  f or t h e  h e a t h  t yp e ,  i n  

L i gh t  o f  i t s  imp o r t ance a s  a g ood i t em , i s  wo rt h y  o f  no t e .  S everal  

f ac t o rs could be  i nvo lved . F i rs t ,  s in c e  b re ed ing occurs  d u r ing t h e  

s umme r ,  mov eme n t s  (and l o c a t i o ns ) may b e  r e l a t ed to  f a c t o r s  o t he r 

than f o r aging . S e c o nd l y ,  the d i e t  o f  b ea r s  i n  the sumrne r mon ths is  

muc h  mor e  d ive r s i f ied t han i n  the f a l l .  l e  ( 19 7 9 : 4 0)  fou nd a s  many 

a s  10 s e p a r a t e  f oo d  i t ems in t h e  surnme r d i e t  o f  b lack bears  in t he 

GSi£'� P . I n  c o n t ras t ,  a maximum o f  5 i t ems mad e  u p  t he f a l l  d i e t . One 

i t e m ,  oak , mad e  up 8 3 %  o f  t he f a l l  d i e t  in the Bunker H i l l  a rea 

l e  19 7 9 : 46 ) . The r e f o re , w i t h  a l t e r n a t e  food  s o u r c e s  ava i lab le 



Tab l e  1 7 .  U t il i za t io n  o f  p r e d i c t ed h e a t h  unders t o ry by 12  ma l e  b lack bears i n  the GSMNP , 
1 9 7 8- 1 9 7 9 .  

Ca t • • gcJ r y  

Ha s t  

N u n - ! k• < � ! t J  

To t a l  

'[\) t �·  
A t" cd ( ha )  

1 '• '• 9 

j i)') 1 

')j (] () 

l' f,. J ]l lJ f t  i u n  o f  
Tu t a l  A r e d ,; 

. :U J  

o .  n 7 

l .o c a r  i n n s  i n  
Ca t ego ry 

1 '� ' � J  

3 9 Y  

5 2 4  

Lu c d t i u n s  
Ex pt: c  t ..: d  
i n  Ca t ego r y b  

Ld 

J H J  

- ·--··---- --·� ----

P ru pu r t i u n o f 
Loc a L  i u n s  i. n  

Ca t ego r y 

O . L::! Y 

o .  l b l 

a P r u pu r· l  i •.Hl o t  r u t ;d d f t' d  re p r v s t • n t :; e x p e c t c• d  he a t· l o c ;; t  i <Hl >:> ; t s  i f  bea r s  o c c u r n;d i n  e;J c h  
l Y f>t' i n  p r " l "·n· t i o n r , , i t ,; i i V <I i Lt i.J i l  i t y .  

b Ca l c u l  d t P d b y  m u l t i  pl y i n g  p r () ]kl L' t i n n u f  t u t <. d  a re a  x L> t il l  l. o c a t i u n s  
( i . e .  0 . 2 / J  x ) Z 4  � J L,] ) .  

c 'J O /;  s i m u l t : t n t •o us , Y ) /.', i n d i v i d u< t l ( N t • u  e t  a l . 1 9 7 4 ) . 

Con F i J <• n c e  
I n t e r v a l e  

0 . 20 2  - 0 . 2 7 6 

0 . 7 2 4  - 0 . 79 1:5  

co 
V1 



Ta b l e  1 8 . U t i l i z a t i on of p r e d i c t ed hea t h  u nd e rs t o ry by 1 0  f ema l e  b l a c k  b e <J r s  i n  the GSHNP , 

! 9 7 0- 1 9 7 9 . 

C.:.� t: t · 1�z' c 

M a s  

t� �. � n - i l �) d  

l'u L d  l 

To L d  
A I - t' d  ( 

· f 4 Y  

\ :!  'l I 

' )! ( ) () 

P r . > f J < l r t  i u n u t­
Tcl t d l  Ar l· . .  · 1  

. n J  

1 ) . 7 } /  

Lo c il t i n n s i n 
Ca L •� r; u r y  

') ')  

l, j ) 

o i O  

Lcl C d  l i o n s  
1-:x pt• c  t t · d  
i n  C.:1 t vgo r y b  

1 6 7 

411 /1 

l ' r u p u r l  i ( ) l l  o f  
! .tJ C i1 t i I J I I  H i 1 1  
Cd t •� g o r-y 

0 . 3 ! 0  

O . f> H U  

a h-" l'cl t- t i. : > n o t  t n c a t C� r e a  r ... p r L' s e n t s  t> X pt-•C t t' d  hea r l o c a t i <J n s  a s  i f  b e a r s  o c c u r n; ' d  i n  e a c h  
t y p <' i 1 :  f • t- " i '' ' c t i u n  t , ,  i t s  cl V a i l .dl i l i t y .  

b Ca ! ,� u l . t ! , • d  by 11 1u l r. i. p !  
( i . e .  0 . �  J x 6 1 0 L l 

i n g  p r u p.J r L i u n  o f  t ll t a l  a r e a x tu l a l  l o c a t i o n s  

s i iiJ t.d t :i l \ e <l u s , 'ol 5 �:. i n d i v i d ua l  ( N e u l' l <d . 1 97 /f ) .  

Co n f i d e m:  e 
I n t e r v a l e  

tl . 2 H 1  - 0 . 1 5 7  

0 .  64 j - 0 .  7 1  l 

co 
0\ 



Tab le 1 9 . U t i l i z a t i on of p r e d i c t ed hea t h  und e r s t ory by 14 subadu l t  b l a c k  b e a r s  in the GSMNP , 

L 9 7 8- 1 9 7 9 . 

C .• t v 1�" r y  

�la s t  

N u n - i l <• ; l  t h 

To t a l  

' [ ' , , t d l 
:\ r , . ,� ( h a l  

:,4 <) 

") ('j ') i 

) . Hl ll 

h.·u pcl r· t: i u n  tl f 
'l'LJ! d l  A tt· a "  

0 . 2 7 J  

i) . 7 

L, . c  .. r i o n s  i n  
C "  t <! g o r y  

1 7  

J h Y  

L, 9 6  

Lu c a t i n n s  
Ex p e e' t e d  
i n  Ca t t! g o r y b  

1 35  

] G l  

P ru po r l i o n o f  
L\J c a t i ,> n s  i r 1  
Cd t ei •. u r y  

0 . 2 ) 6  

0 .  71� fl 

Cl Pru pu r t  L'n " t  t c J ( d l  d r-t: i !  r c: p r· · · s • � t r t s  e x p e c t e d b e il l" 
L Y ! ' '' i r r  p n l pu r· t: i Ll l :  tu i t s  av d i l d ll i l i l y .  

l o c il l i t.ll l S  a s  i f  bea r s  o c c u r r ed i n  e a e h  

b C a l c u l .l t· e d  by 111 u l t i. p l y i n g  pr , J pu r L i u n  u f  t u r a l  a r e a  x t o L ..J l  l o c a t i o rr s 
( i . e • 0 . '.! 7l x !;';) 6 � 1 3 5 ) • 

c 9 0 %  s 1 t d l l c • J ll S , 9 ':> %  i n d  i v i d u;d ( :'-l e u  e t  .o1 L  1 9 7 1• ) .  

Con f ul e n c e  
l n t e r v u l l'  

0 . 2 1 8 - 0 . 2 Y 4 

0 . 7 0 6 - 0 . 7 1:! 2  

00 
...... 



Tab l e  2 0 .  U t i l i z a t ion o f  p red i c t ed h e a t h  und e r s t o ry b y  14 adul t b la c k  bears  i n  the GSMNP , 
':) 8- 1 9 7 9 .  

C! t. t.·g< l t y  

t·la s (  

N "  n - H ,. a t. h 

'l\1 t u I 

Tu t d l 
A ! ' t• : t  ( hct )  

i , .'J y  

l (l '_) f 

�) J 

pn r t i 0 1 1 o t 
'I u t ,d t\ r P d d  

0 . 2 7 J  

u .  7 L  I 

Lo c i! t i n n s  
Ci-! t c'go r· y  

l Y O 

L;!; L; 

6 J 4  

l.oc a t  i o n �:>  

l·: x p t-· c t e d 
i n  Ca t er,o 

1 7 3 

t1 b 1 

I' ru pu r l  i < >  n u t 
Lo c "  t i u 1 1  � i n 

Cd l ey o c y  

O . J (J I )  

0 . 700 

a P L1 pl.l r t  i cH t  <l t t o t a l  a r •' i l  c e p r c• s •� n l' s  ex pec t e d  b e ; J r l o c a l  i o n s  a s  i f  bea r s  o c c u r rt!d in  e a c h  
t y p e  i n  fH' u p u  1· l i o 1 1  t <) i t s d v a i I a b i l i t. y • 

b Cc d c u Lt t e d  hv ;:m l t. i p l y i 1 1 g  p r o p<H· t i l l ll o f  t o t a l d t' e i-!  x t .o t d l  L oc a t i <J n s  

( i . t' .  n .  7 _\ x h l 4 � 1 7 .l J . 

,. '.1 0 1.  s i nl ll l ! d < l < ' < > i lH , Y 'J :r, i l l d i v i d l l il l r, :� .· n  e t  a l . 1 '.1 7 1; ) . 

Con f i d e n c e  
I n t e r v a l e  

0 . 2 6 4  - 0 . 3 3 6  

0 . 6 6 i; - o .  7 J 6  

00 
00 



Tab l e  2 1 .  U t i l i z a t io n  v f  p r ed i c t e d  h e a t h  und e r s t o ry i n  s p r in g  b y  7 b la c k  b ea r s  in t h e  G SMNP , 

1 () 7  8- l 9 7 9 . 

Ca t t..'" �J,O r y 

Ma �; r 

;J ur 1 - l ! c> a  r h 

!\H a l  

l 'd t d l 
A r e . t ( h a )  

1 4 4 ':1  

) I) ') 1 

':> J O U  

P n> po r r- i u n u t  
'L\1 t a l  A r e a c1 

0 . : 0 3  

I) . 7'.! 7 

Lo <.: a  t i <Hl S i n  
Ca t. <� g u r· y  

1 7 

b )  

8 2  

Lo<.: d t i o n s  
Ex pe c t .: d  
i n  Ca t e y,o ryb 

n 

60 

- - ·  - · - --·· - --. .  --· ----·---

P r u pu r t i o n o f  
Lo c a l  i u n ,;  i n  
Ca [ ego r y  

0 . 2 0 7  

0 . 7 ') ]  

Con f i rl e n c e  
I n t e r v a l e  

0 . 1 1 9 - 0 . 2 9 5  

0 . 7 0 ) - 0 . 8 8 1  

- ---"�--·�-·---·--

a f't d pcl r t  l u n  u f  l e l l d l  " t' c> :J r L· p r L' S t: I J I s e x pec t e d b e a r  l u c d t  l ll ll �  ; ; s  i f  b e a r· s  u c c u r t·t:, !  i n  P a c h  
t y p e  i n  p r " Jl" r· c i " n  co i t s  d Vd i l  b i l. i t· y .  

b Cn l c l i Ll C t · • l  hy m u 1  t i 
( i . t' • () . �� J J X 1::12 � 

l y i n g p r c) fhH' t i u n u f  t o ut l  a n· a  x t < l l: a 1  l o c a t i < > n s  
) . 

c <J() % s i m u I t d n eu u;;  , Y ':l �� i n  d i v i  d ua 1 ( N c• u e t a l .  1 9 7 4 )  • 

00 tO 



Tab l e  2 2 . U t i li za t i on o f  p n;d i c t ,,d h ea t h  u nd e r s t o r y in s urnn1e r by 22 b la c k  b ea r s  in t h e G SNNP , 
1 9 7 tl- l l)  7 ':) • 

l:d l  P g t l ( �' 

M a s t  

N o n  l i c•,J t i l 

To t d l 

l "  
A r c'J ( hd )  

l -'i �+ Y  

H ) )  I 

'l u o  

f' ru 1 • • • r t  [ , , n  u f  
t ; , l A r e .J d  

0 .  2 7 3  

0 .  7 '2 7 

Loc a t  i n n s  i n  
Ca t q; o r y  

1 2 1  

3 4 5  

4 6 6  

L u c d  t i u n s  
E x p e c t ,; d 
i n  C<l l <' f: O  t· y b 

l 2 7  

l ') <j  

P ro P• > 1· L i u n o f 
LtH: a t  i u n s  i n  
Ca t <' !'," r y 

0 . 2 6 0  

• Jt. o  

a l' r u pu c t i u n  • > f  f. , H_ ,d a r t'<l n: p r t> s e 1 1 t :> P X !J <.• C t: t' d bea r l u c a t i o n s  a s  i f  b e a r s  o c c u r t· L· d  i n  •� a c h  
t y p e  l n  p r O i •o r l i u n  t • l  i t s .J Va i l ii l > i l i t y .  

b Ca l c u l.I t t • d  hv m u l t i p l y i l l f!,  j l t' <l !lll r t. i ,J n  o f  tu r a l  a r t: a  x t<l l i! l l o c a t i o n s  
( i . e .  0 .  7 J  x 4 b b  � 1 2 / ) .  

c Y O %  s i m u l t . t n t•n u s , 9 5 �> i n d i v i d ua l  ( N c·u e t  �t l .  1 9 7 !• ) . 

C< • n f i d e n c e  
I n t e rv a l <'  

0 . 2 2 0  - 0 . 3 0 0  

0 . 7 0 0  - 0 . 7 8 0  

>C 
0 



Tab le 2 3 ,  U t i l i z a t i o n  o f  pred i c t e d  hea th unders t ory i n  
1 9 7 8- 1 9 7 9 .  

t embe r  b y  1 6  b lack bears i n  t h e  G SMNP , 

Ca t t: g<l r y  
'[\ > L d  l 
A r c . !  ( ha ) 

P r u  l "' 1· t i <) ! l  .:> f 
'l\J L c1 l  A r ea d 

--------�--- -�---- --··-··--- ---�---- - - · - -

Ma s t  44 9 0 .  2 / J  

N u n - i t c �' r h lH 5 1  u .  7 L l  

'l'd t d  l ') ! 0 0  

Loc d t i o n s  i n  
Ca t eg o r: y  

6 H  

I :� J 

2 1  I 

-- -

[.ne a t  i o n s  
�:x p e c t. e •l 
i n  Ca l ego ryb 

Propu r t  i o n o f  
L< > c a r i o n s  i n  
Ca r ,� g o  ry 

58 

1 ) l 

- -· . - --------·---.. 

0 . ] 2 ?  

O . b / 8  

a l 'rd i l t > r- r.  i ,J n  tl l ' r ,> t < t l  a r: e a  r . · p r t • s e t l  r ,.;  t 'X I H' C  t t0 d lll� a r  L.><' d  t i • > n s  a s  i f  b e a r s  o c c u r r· ,·d i n  e d c h  
t y p e  i n  !' r "  �h) n i u n t u t t s ' '  v d i I. a b l 1 i t y • 

b Ca l c u LJ t ed by mu l. c i p l y i n g  p r u pu r t i u 1 1  o f  L o t d l  a x ea x tu t d l  l o c <� t i o n s  
( i . t• .  (\ , )() X 2 1 1 � 58 ) . 

c 9W7 o s i :rnl l t a r J e u us , 9 ) �:. i n d i v i d t u l  ( N t: u  < ' !  . •  d. .  1 9 /L+ ) . 

Co n f i d e n c e  
[ n t e r: v a l C  

0 . 2 5 9 - 0 . 3 8 5  

0 . 6 1 5 - o .  71. 1 

\D 
1-' 



Tab le 2 4 . U l i l i z a t ion o f  p r ed ic te d  h e a t h  und e r s t o ry i n  f a l l  by 1 4  b la c k  b e a r s  i n  the G SMNP , 
1 9 7 8- 1 9 7 '9 . 

C :t t v �u c y  

1'1 a s  t 

N o n - l l (• d  t 

To t a l 

c ,:i 
,, r ,• ; ,  ( h ._, ) 

1 .:. 4 ':1 

H i ':J  1 

' ll O O  

P ru po r t  i n n f 
To t ;_, I. A n• ad 

() . :!  ] j  

o .  n ;  

LL)t..: a t i. o n s  i n  
Ca r .., g o r y  

9 7  

2 0 2  

2 Y Y 

- - - - ------ --- - - ---- --�--·---· ---

Ll>c i.! t i n n s  
E x p e c t e d  
i n  Cil t e g n r 

82 

2 1 7  

P r u pu r l i o n  o f  
l.u c a t i o n  s i n 
Ci.! t L•p,o r y  

o .  n t, 

0 . 6 / 6  

- -- -

a Pn.l po r t i o n  o f  to t a l a r e a  r(• p r e n l' ll t ::>  <' X J1L' l' t e d bea r l o c a t i o n s  a s  i f  b e a r- s  o c c u r r e d i n  e a c h  
r y pt' i n  p r d pu r t i < l fl  t ,l i t s  ava i l a b i l i. L y .  

b Ca l nd a t • • ,l b v  i:H d t i p l  
( i . e .  O . L / J  A 2 Y Y  

i n g  p r ll po r: t i u n  ,) [ t u t ;i l  a r- e a  x t u t ct l  l o c a t i o n s  
) . 

'I I )  s i. ! il u l t d l l t > • J U s , 9 '::> % i n d i v i d u a l ( N ,! u  e t  a l . 1 9 7 4 ) .  

Con f i d e n c e  
I n t e r- v a l e  

0 . 2 7 1  - 0 . 3 77 

0 . 6 2 3 - 0 . 7 2 9  

\.0 
N 



i t  may n o t  b e  as imp o r t an t  t o  s t r i c t ly adh e r e  t o  h ea th a r e a s  f o r  f o od 

in t h e  s umme r a s  i t  i s  to adh e r e  t o  mas t ar eas i n  t h e  fal l . 

Thi rd ly ,  the heath-p r ed i c t ing mod e l  may have f au l t s . Of t h e  7 

c omb i n a t i o ns o f  p hy s i ca l  chara c t e r i s t i c s  that p r edi c ted the h ighe s t  

p e r c e n t a g e  o f  gr o und cover  b y  h ea t h , o n l y  5 we r e  u s ed i n  the ana ly s i s . 

The o th e r  2 we r e  d r o p p ed f r om analys i s  b ecau s e  f i e ld t e s t s  d id no t 

f i nd t hem t o  b e  s u f f ic ie n t l y  a c c u ra t e . Mor e  i n t en s i ve f ie ld t e s t in g  

may n o t  show t h i s  t o  b e  t r u e . 

Re l a t i onship o f  Bears  t o  Roads 

9 3  

T o  t e s t  t h e  e f f e c t s  o f  ro ad s  o n  b e ar s , 2 t y p e s  o f  ro ads i n  t he 

IMGRID a r ea w e r e  c oded . The f i r s t  i s  s t a t e  h i ghway 1 2 9  wh ich f o r�s t h e  

wes t e r n  b ou nd a ry o f  t h e  P a r k .  Trav e l  o n  t h i s  road c a n  o cc u r  24  ho a r s  

a day , y e a r  r o u nd . T h i s  road w i l l  b e  t e rmed a p ub l ic a c c e s s  road . 

The s e c o nd i s  P a r s o n  B r anc h Road ; th i s  i s  a g r ave l r o a d  only ap e� to 

t r ave l  d u r ing the hours b e tween s unri s e  a nd suns e t  f r om Ap r i l  through 

Oc t ob e r . Th i s  r o ad was t e rmed a l imi ted p u b l i c  a c c e s s  r o ad . � o r  

co�par i s on , Hannah Moun t a i n  Trai l w a s  add ed t o  t h e  analys i s  t o  rep r e s � n t  

a f 2:J t u re o f  S U tJ p o sed l igh t impa c t  t o  b e ars . Hannah �lo,; n t o. i n  Tra i. l  

is o p e n  s o l e ly t o  foo t t rave l ,  y e a r  round . The a r e a  wi t h i n  ap? r o � i�a t e ly 

200m o f  the roads and the t r a i l  wa s s ea rched f o r  bear l o c a t i on s  a �d 

tes ted t the numbe r  of loca t ions f ound o u t s i d e  o f  t :. "' s  c o r r i d o r s . 

Of t i 1 e t r :  r� :.d 53 00 ha ING R !: D  a r ea , t h e  pub lic a c c e s s  r ... nd :L�, .. : i t s 

c o r r id o r  :r:a d e  u p  3 2 6  ha ( 6 . 2n , the l im i t ed a c c e s s  road <L: i i � s  

co r r i d o r  :.1ad e  u p  4 1 9  ha ( 7 . 9  ) ,  wh i l e t he t ra i l  and i t s  c c- r ::- .. >:Jt::; r iilad ,, 

u iJ 4 8-4 ha ( 9 . l. ) • 



Ove r a l l , c h i- s q u a r e  an a l y s is ind i c a t ed a s i g n i f i c a n t  r e l a t i on­

s h i p  b e twee n  t h e  3 c a t e g o r i e s  and b e a r  l o c a t ions ( P < O . OO l ,  Tab l e  2 5 ) . 

The 3 w e r e  t h e n  t e s t e d  ( P= O . lO )  f o r  ind i v id u a l r e l a t i o n s h i p s  to b e a r  

l o c a t i ons u s ing t h e  B o n f e r r o n i  a p p r o ac h  (�eu e t  a l . 1 9 7 4 , Tab le 2 5 ) . 

B o t h  r o a d  t y p e s  w e r e  f ou n d  t o  b e  av o id ed ( P < O . l O ) , t h e  p ub l i c  a c c e s s  

r o ad t o  a h i g he r  d e g r ee t ha n  t h e  l imi t e d  p ub l ic a c c e s s  r o a d . Od d ly , 

t h e  t r a i l  a c t u a l l y  exhi b i t ed an a t t r a c t iv e  i n f l u e n c e  ( P < O . l O ,  i . e .  

mo r e  l o c a t i o n s  w e r e  f ound i n  t h e  c o r r id o r  s u r r o unding the t r a l l than 

we r e  t o  be e x p e c t ed ) . The r e s u l t s  ind i c a t e  t h a t  b e a r s  no t o n ly avoid 

r o ad s , but the d eg re e  to which they d o  s o  i s  d i r e c t ly c o r r e l a ted to 

the amount of t r a f f i c on the r o a d s . Th i s  f o l lows due to the f a c t tha t 

9 4  

P a r s o n  B r an c h  R o a d  i s  a o ne-w a y  r o ad f r om wh ich a l l  ve h i c l e s  Tus t e n t e r  

h ighway 1 2 9 .  Thu s , t h e h i ghway c a r r i e s  a l l  P a r s on B r anc h Road t r a f f i c 

p l u s  o t h e r  t r a f f ic a l ong t h e  b o r d e r  o f  t he P a r k .  In We s t  Vi rginia , 

b o t h  Hi l l e r  ( 1 9 7 5 )  a nd B r own ( 1 9 3 0 )  a l s o  f o und t h a t  b e a r s  avo i d ed a r eas 

near r o a d s . B r m.m f o u nd t h i s  t o  b e  t r ue even when t e s t i ng : .he a r e a  

o u t  t o  1 k m  f r om a r o ad . 

The a p p ar en t  a t t r a c t i on o f  t h e  t r a i l  i s  n o t  l i ke l y  to b P  a 

res ult  o f  u s e  by huma n s . In s o me n a t i ona l p a r ks , inc l ud i ng the GSMNP , 

b e a r s u t i l i z e  a r t i f i c i a l  f o o d  s o u r c e s  a l o n g  t r a i l s  and road s ( Ea g a r  

and P e l. t on 1 9 8 0 , G r ab e r  1 9 8 1 ) . Th i s  n o t  o n ly i n f l u enc ea b e a r  b �hav i o r  

and P e l ton 1 9 8 0 ,  Has t i n gs 1 9 81 ) but p r o b a b l y  the i r  d i s c r i b u t i 0 n  

( '_; r e r  1 9 8 1 : 7  ) .  HmvE: v �� r ,  o f  t h e  5 s e c t i o n s  o f  t he G S�:[;.;p t h a t ,,: e r e  

s a ::;; l e d i n  food h a b i t s w o r k  b y  Eagle ( 1 9 7 9 ) , t h e  Ha.nnah :·!o u :-: t a io a r e a  

'.Va s t h e  o n ly o ne i '1 wh i c h  no ev idence \.J d S  f o u nd f o r  '.1 S t:: c f  hu:nan foods 

b lack b e a r s . O n  4 o c c a s i o ns , bears were s i g h t e d  f r om Haonah 



Tab l e  2 5 .  U t i li z a t i on of area w i t h i n 2 00m o f  r o a d s  a n d  t r a i l s 

•) 7 0 - 1 9 7 9 .  

2 2  b l ac k b ea r s  in t h e  GSMNP , 

Loca t io n s  P r o po r t i o n  o f  
To t a l  Propo r t i on o f  Loc a t i o n s  i n  Expec ted Lo c a t i o n s  in 

C a t e g o r y  Area ( ha )  To t a l  A r e a a Ca t ego r y  i n  Ca t e g o r yb C a t e g o r y  

Pub l i c Acc e s s  3 2 6  0 . 0 6 2  1 6  66 0 . 0 1 5 

L i m i t e d  
Pub l i c  Ac c e s s  4 1 9 0 . 0 7 9  54 84 0 . 0 5 1  

Tra i l  484 0 . 09 1  1 3 6 96 0 .  1 2  9 

O t h e r  4 0 7 1  83 1 

To t a l  5 3 00 1 0 5 7  

a Pro po r t i on o f  to t a l  area r e p r e s en t s  ex pec t e d  bear loca t i o n s  a s  i f  be a r s  o c c u r red i n  each 
t yp e  in propo r t ion to i t s  ava i l ab i l i t y .  

b Ca l c u l a ted by mul t i p l y i n g  propo r t i o n  o f  t o ta l  a r e a  x to t a l  loc a t i o n s  
( i . e .  0 . 06 2  x 1 0 5 7  - 66 ) . 

c 9 0 %  s i m u l taneous , 9 5 %  i n d i v i d ua l  ( N e u  e t  a l . 1 9 74 ) . 

Con f i d en c e  
I n t e r va l e  

0 . 00 7  - 0 . 0 2 3  

0 . 0 3 7  - 0 . 06 5  

0 . 1 0 7 - 0 . 1 5 1 

v:;; 
i,..n 



Mo untain Tr a i l  d u r ing the c o ur s e  o f  f ie ld wo rk i n  1 9 7 8  and 1 9 7 9 . Each 

t ime the b ea r  ran d i r ec t ly away f r om the r e s earche r .  Repo r t s  o f  b ear-

human inc id e n t s  ar e r ar e ,  i f  no t ab sen t , f r om the Hannah Mountain T ra i l . 

Thus , there i s  no evidence that b ears in t h e  Hannah Moun t a i n  o r  Bunke r 

H i l l a r ea a r e  any t hing o t her t han a "wi l d "  p o p u l a t i o n , u t i l i z ing o nl y  

n a t u r a l  f o od s . The rea s on f o r  h ighe r  t han exp ec ted bea r u s e  near t h e  

t r a i l  l ik e l y  i s  r e l a t ed to t h e  natural h ab i ta t  o f  t h e  a r ea . IMGRID-

gene ra ted ma p s  o f  the Hannah Mo un t ain area indicate n o t  o n ly a high 

c o n c e n t ra t io n  o f  p r ed ic ted mast ove rs t o ry , but als o o f  hea t h  und e r s t o ry . 

The map s r evea l ed only mod era te t o  l ow concentrat i o n s  o f  t he 2 

vegetat ion t y p e s  near e i t h e r  o f  t he roads . I t  s ho u l d  b e  no t ed a l s o  

t h a t  ne i th e r  r o ad o c c u r r ed o n  a r idge t o p ; P a r s o n  Branch Road t r ave l ed 

ma inly i n  va l l ey b o t toms a nd highway 1 2 9  traveled t h e  s id e s  o f  r i dges . 

The Hannah Moun t a in Tr a i l  was on a r top . In t h e  s o u th e r n  

, 
App a l ac hians , g ame t r a i l s  a r e  c ommon o n  r id g e  t o p s  and ma i n t a i:1ed r ra i l s  

i n  t h e  P ar k  w e re l ikely deve l o p ed f rom t hes e g ame t ra i l s . Bur s e  ( 1 9 7 9 )  

f ound that t r e e s  marked b y  b lack b ears were mos t  c ommon o n  r i d g e  t o p s . 

The avoidance o f  r o ad s  b y  bears  was f ur th e r i nv e s  t ed us 

s ex ,  age , and s e a s ona l  s ub d iv is i ons . H i t h  the s e  subd i v i s i ons the 

numb e r s  b e c ame p rohib i t iv e ly l ow f or analys i s  us ing the p ub l ic ac c e 3 s  

r o ad . The ref o r e , t h e  l imi ted p u b l i c  a c c e s s  r o ad w a s  tes te� f o r  s ex ,  

a g e , and s e a s o na l  va r i a t i o n  i n  b ea r  p roximi ty . Any var i a t lons found 

w i t h  the l l Di t ed p u b l i c  a c c e s s  road are p ro b a b ly p r e s en t  in r e l a t io� 

t o  the p ub l i c  a c c e s s  r o ad a nd p e rhaps i n tens i f ied . 

Fema l e s  d is p layed h igher avoidance o f  roads than d id male s 

(Tab l e s  26 and 2 7 , r e s p e c t ively ) . Al though f emale avo idance was 



Ta b l e  2 6 . U t i l i za t i o n o f  area w i t h in 2 00m o f  a l imi t e d  pub lic a c c e s s  r oa d  

bc; us in the C SNNP , 1 9 7 8- 1 9 7 9 .  
1 0  f emale b lack 

Loc a t ions P r o po r t i o n  o f  
To t a l  Propo r t i on o f  Loc a t i o n s  i n  Ex pec ted Loc a t i o n s  i n  

Ca t e g o ry Area ( ha )  To t a l  Areaa Ca tegory i n  Ca tegoryb C a t eg o r y  

W i t h i n  2 00m 
of ro ad 41 9 0 . 0 7 9  2 4  4 8  0 . 03 9  

More than 
200m from road 4 8 8 1  0 . 92 1  588 564 o. 9 6 1  

To t a l  5300 6 1 2 

a Propo r t i o n  o f  to ta l area repres en t s  expe c t e d  bear loc a t i o n s  as i f  bea r s  o c c u r r e d  in each 
type in propo r t ion to i t s  ava i l ab i l i t y .  

b Cal c u l a t e d  by mul t i p l y i ng propo r t i on o f  to t a l  a r e a  x to t a l  lo c a t ions 
( i . e .  0 . 079  x 6 1 2 • 48) . 

c 901 s i m u l taneous , 95 1 in d i v i d ua l  (Neu e t  a l . 1 97 4 ) . 

Con f i d e n c e  
I n t e rva l e  

0 . 024 - 0 . 054 

0 . 94 6 - 0 . 9 76 

\.0 -...J 



Ta b l e  2 7 . U t i l i z a t i o n  of a r e a w i t h i n  200m o f  a l imi t e d  p ub l i c a c c e s s  road 
b e a r s  in t he C S HNP , 19 7 8- 1 9 7 9 . 

1 0  ma l e  b la c k  

Loc a t i on s  P r o po r t i o n  o f  
To t a l  Propo r t i on o f  Loc a t i o n s  i n  Expe c t ed Loc a t i o n s  in 

Ca t eg o r y  Area ( h a )  To t a l  A r e a s  Ca t e gory in Ca t ego ry b C a t ego r y  

---

W i t h i n  200m 
o f  road 4 1 9 0 . 0 7 9  3 2  4 1  0 . 06 1  

Mo r e  than 
200m from road 4 8 8 1 0 .  9 2 1 49 1 4 8 2  0 . 9 3 9  

To ta l 5 3 00 5 2 3  

a Pro po r t ion o f  to t a l  a r ea represen t s  expe c t ed b e a r  l oc a t i o n s  a s  i f  b e a r s  o c c u r r ed i n  each 
type i n  propo r t i o n  to i t s  ava i l ab i l i t y .  

b Ca l c u l a t e d by mul t i p l y i ng propo r t i o n  o f  t o t a l  a r e a  x to t a l  l oc a t i o n s  
( i . e .  0 . 0 7 9  x 52 3 • 4 1 ) .  

c 9 0 %  s im u l t a n eous , 95% ind i v i d ua l  ( N e u  e t  a l . 1 9 74 ) .  

Con f i d e n c e  
I n t e r v a l e  

0 . 04 0  - 0 . 08 2  

0 . 9 1 8 - 0 . 96 0  

'-" 
O:l 



s i gni f icant  (P < O . lO )  a nd ma l e  avo id ance was no t (P > O . l O ) , mal e s  w e r e  

a b o r derl ine c as e .  B rown ( 1 9 8 0 )  a lso t e s t ed s e x  d i f f e r enc e s  in 

avo idance of  road s .  \H t h  a 1 km b o r d e r  a r ea on e i t h e r  s id e  of  t h e  

road s , ma l e s  s h owed a h i g h e r  degree o f  avo id ance than f emal e s ; wi t h  a 

0 .  5 km b o r d e r  a r ea , the d e g r e e  o f  avo i d anc e was reversed ( B ro\m 1980 : 

6 8 - 7 1 ) . Ove ra l l , B rown f o und t h a t  males avo id ed r oad s mor e  than 

f ema l es . 

9 9  

A l though b o t h  s u b ad u l t s  and adu l t s  w e r e  f ound l e s s  than exp e c t ed 

wi t hi n  200m o f  t he road (Tab l es 28  and 2 9 ,  r e s p ec t i ve ly ) , a d u l t s  avo id e d  

t h e  a r ea mo r e  i n t ens e ly . Onc e again , as wi t h  the u s e  o f  p red i c t e d  mas t 

(p .  6 9 )  and p r ed i c t ed hea t h  (p .  8 3 )  a r eas , t h i s  age d im o r p h i sm may b 8  

t h e  r e s u l t  o f  l earned behav io r .  The mo re e xp e r iences w i th r o a d s  tha t 

a b ea r  ha s ,  a s s u ming t hey a re nega t iv e  exp e r i enc e s , t he s t rong e r  wi l l  

b e  i t s  avoi d an c e .  

S e a s o na l ly , b ea r s  were f o und l e s s  than exp e c t ed near road s i n  

s p r in g , S e p t ember , a nd f a l l  ( a l l  P<O . lO ,  T a b l e s  30 , 3 1 ,  a n d  32 , 

r es p ec t iv e l y )  b u t  t hey w e r e  f o und in these  areas i n  a p p roxima t e l y  the 

s ame p ro p o r t ion a s  ava i la b i l i t y in summe r  (P >O . lO ,  Tab l e  3 3 ) . The 

res u l ts f r om s p r ing s h o u l d  b e  viewed with c a u t i on b e c a u s e  o f  the l ow 

numb e r  o f  o b s e r ved l ocat i ons (n= 2 ) . I f  veh i c l e  t r a f f i c were  d i r ec t ly 

respons i b le f o r  t he f ind ing t h :J. t  b ea r s  avo id r o ad s , then t l 1 e r e  i s  no 

re3s o n  �hy b e a rs in the f a l l  s h o u l d exhib i t  the s t rong e s t  avc id8n c �  

( eYc l t � ing s p r ing) ; P a r s o n  B r a nch Road is c lo s � d  t o  a lmos t a l l  t ra f f i �  

d u r i  :1g �lovemb e r.  a nd D e c ernb E' r .  Hmvev e: r , t ra f f i c i s  e s p e c ia l l y  h 

d ur in; t he c o l o r  c hang e o f  d ec i du o us t re e s  in e a r l y  f a l l .  I t  i s  

p o s s i b l e  t h a t  a f te r  a r e l a t iv e l y  c on s t a n t  f l ow o f  t r a f f i c  a l l  sur,une r ,  



Ta b l e  :� 0 .  U t i l i z<t t .lun  o f  a n• <1  w i t h i n  2 00m o f  a lim i t e d  public a ccess road by 1 4  su badul t 
b lack bears  i n  the  G SMNP , 1978- 1979 . 

Loc a t i on s  P r o po r t i o n  o f  
To t a l  Pro po r t i o n  o f  Loc a t i o n s  i n  Expec ted Loc a t i o n s  i n  

C a t e g o r y  Area ( ha )  To t a l Ar�aa C a t e g o r y  i n  Ca t e g o r yb C a t e g o r y  
-

W i th i n  200m 
of road ld 9 0 . 0 7 9  2 6  3 9  0 . 0 5 2  

Mo r e  than 
200m from road 4 8 8 1  0 .  9 2 1 4 7 0  4 5 7  0 .  948 

To t a l  5300 4 96 

a P r o po r t i o n  o f  t o t a l  area r e p r e s en t s  expec t e d  b e a r  l o c a t i o n s  a s  i f  b e a r s  o c c ur red in e a c h  
t y pe in p r o po r t i o n  to i t a  a va i l a b i l i t y . 

b Ca l c u l a t ed by mul t i p ly in g  pro po r t i o n  o f  t o t a l a r e a  x to t a l l o c a t i o n s  
( i . e .  0 . 0 7 9  x 496 • 39 ) . 

c 90% s im u l t a n eo us , 95% ind i v i d ua l  (Neu e t  a l .  1 9 74 ) .  

Con f i d e n c e  
I n t e rva l e  

0 . 03 2  - 0 . 0 7 2  

0 . 92 8  - 0 . 968 

1-' 
0 
c 



Table 29 . r i l i z n t i o n  o f  a r e a  w i t h i n  200m o f  a l imi t e d J i c  access  road 1 4  adul t b l a c k  

b e a r s  iu t he CSMNP , 1 9 7 8- 19 7 9 . 

Loc a t i o n s  Propo r t ion of 
To ta l Propo r t ion o f  Loc a t i on s  i n  Expe c t e d  Loc a t i o n s  i n  

Ca tegory Area ( ha )  To ta l A r e as Cat e g o r y  i n  Ca t egoryh Ca t eg o r y  

W i t h i n  2 0 0 m  
o f  ro a d  4 1 9 0 . 0 7 9  2 9  5 0  0 . 04 6  

M o r e  than 
200m from ro ad 488 1 0 . 92 1  602 5 8 1 0 . 9 5 4  

To t a l 5 300 6 3 1  

a Propo r t ion o f  to t a l  a r e a  represen t s  e x pe c t e d  b e a r  l oc a t i o n s  a s  i f  b e a r s  o c c u r r e d  i n  ea c h  
t y p e  in pro po r t i on t o  i t s ava i l ab i l i t y .  

b Ca l c u l a t ed by mul t i pl y ing propo r t i o n  o f  t o t a l a r e a  x to t a l  loc a t i o n s  
( i . e .  0 . 0 7 9  x 63 1 • 5 0 ) . 

c 90% s im u l taneous , 95% ind i v i d ua l (Neu e t  a l . 1 9 74 ) . 

Con f i d e n c e  
I n t e rv a l e  

0 . 0 3 0  - 0 . 06 2  

0 . 93 8  - 0 . 9 7 0  

r-' 
0 
1-' 



Ta b le 30 . U t i l i za t ion  o f  a r e a  w i thin  2 00m of a limi t ed 
b vi r �; i n  t h...: C S !>1.!'-JP , 1 9 7 8 - 1 9 7 9 .  

lie access  road in spring by 7 b la c k  

Loca t i o n s  Propo r t i on o f  
To t a l  Propo r t i on o f  Loca t i o n s  i n  Ex p e c t e d  Loc a t i o n s  i n  

Ca t e go r y  Area ( ha )  Tot a l  Area a Ca t e g o r y  i n  Ca t eg o r yb Ca t ego r y  

--

W i t h i n  2 0 0 m  
o f  r o a d  4 1 9 0 . 0 7 9  2 6 0 . 02 4  

Ha r e  than 
2 00m from road 4 8 8 1  o .  9 2 1 80 7 6  0 . 9 7 6  

To t a l  5 3 00 8 2  

a Pro po r t i on o f  to t a l  a r ea repre s e n t s  e x pec t e d  bear l o c a t io n s  a s  i f  bea r s  occ ur r ed in each 
t yp e  i n  pro po r t i o n  to i t s  ava i l ab i l i t y .  

b Ca l c u l a t ed b y  mul t i p l y i ng propo r t i o n  o f  t o t a l  a r e a  x to t a l  loc a t io n s  
( i . e .  0 . 07 9  x 82 - 6 ) . 

c 90% s im u l t a n eous , 95% in d i v id ua l  ( N e u  e t  a l . 1 9 7 4 ) . 

Con f i d en c e  
I n t e r va l e  

0 . 0 0 9  - 0 . 0 ) 7  

0 . 94 3 - 1 . 009 

,.._. 
0 
t ... ..) 



Lt b h' 3 1.  U t  i_ Li z;l t i on of a r ea w i t hin 2 00m o f  a limi t ed pub l i c  ac ceso  road i n  S e p t em b e r  b y  
1 1  j ,  L � c: k  be :n .s  L n  L ht· C S MNP , 1 9 7 8 - 1 9 7 9 . 

Loc a t i o n s  P r o po r t i o n  o f  
To t a l  P ro po r t i o n  o f  Loc a t i o n s  i n  Ex p e c t e d  Loc a t i o n s  in 

C a t ego r y  Area ( h a )  Tot a l  Areas Ca t e g o r y  i n  Ca t e g o r yb Ca t ego r y  

W i th i n 200m 
of roa d  4 1 9 0 . 0 7 9  9 1 7  0 . 04 3  

M o r e  than 
200m from roa d  4 8 8 1  o .  9 2 1 2 0 2  1 94 0 . 95 7  

To t a l  5300 2 1 1 

a Pro po r t i o n  o f  t o t a l  a r ea r e p re s en t s  expec ted b e a r  l o c a t io n s  as i f  bea r s  o c c u r red in e a c h  
type in p r o po r t io n  t o  i t s  ava i l ab i l i ty .  

b Ca l c ul a t e d  by mul t i pl y i ng propo r t io n  o f  t o t a l a r e a  x t o t a l  loc a t i o n s  
( i . e .  0 . 0 7 9  x 2 1 1 • 1 7 ) .  

c 90% s i m u l t a n e o us , 9 5 %  ind i v i d u a l  ( N e u  e t  a l . 1 9 7 4 ) . 

Con f i d en c e  
I n t e r v a l e  

0 . 0 1 6 - 0 . 0 7 0  

0 . 930 - 0 . 984 

,� 
0 
� 



L: b h· 1 :2 . U t i l l c:a L i.un of a r e ;J '.J i t hin 200m o f  <1 J i m i t t>d 
L , · a r�. i n  t hL' C��HNP , LY / H- 19 7 9 .  

l i e a c c e s s  road in f a l l  b y  1 4  b l a c k  

Loca t i ons P ro po r t i on o f  
To ta l Pro po r t i on o f  Loc a t i o n s  i n  E K pe c ted Loc a t i o n s  i n  

Ca tegory Area ( ha )  To t a l  Ar ea a C a t ego r y  i n  Ca t egoryb Ca tegory 

W i t h i n  200m 
of road 4 1 9  0 . 0 7 9  1 0  2 4  0 . 03 4  

M o r e  than 
200m from road 4 8 8 1  0 . 92 1  288 274 0 . 966 

To t a l  5 300 2 98 

a Pro po r t i o n  of t o t a l  area represen t s  e x pec t e d  b e a r  loc a t i o n s  as i f  bear s  o c c u r red Ln each 
type in p r o po r t i on to i t s  ava i l ab i l i t y .  

b Ca l c u l a ted b y  mu l t i pl y i n g  propo r t i o n  o f  to t a l  a r ea x to t a l  lo c a t ions 
( i . e .  0 . 0 7 9  x 298 • 24 ) .  

c 90% s im u l taneous , 95% ind i v idual (Neu e t  a l . 1 9 74 ) .  

Con f i d en c e  
I n t e r v a l e  

0 . 0 1 3 - 0 . 0 5 5  

0 .  9 4  5 - 0 . 98 7 

f-' 
c .j;:.. 



Tab l e  J J .  U t i ll z;l t i on o f  a r ea w it h in 2 0 0m of  a l imi t e d  p u b l i c  access  ro a d  in summe r by 
:_1 :2  h L t - k h ;. : ;Hs i n  t ! tc C SHNP , 1 978- 197 9 . 

Loc a t i on s  Pro po r t i o n  o f  
To ta l Pro po r t i o n  o f  Loca t i o n s  i n  Ex pec t ed Lo c a t i o n s  i n  

Ca tego ry A r ea ( ha ) To t a l  A r e a s  Ca t e g o ry i n  Ca t e g o r yb Ca t ego ry 

W i th i n  200w 
of roa d  4 1 9 0 . 0 7 9  3 3  3 7  0 . 0 7 1  

Ho r e  than 
200m from road 4 8 8 1  0 . 92 1  4 3 3  4 2 9  o .  92 9 

To t a l  5 3 0 0  4 6 6  

a Pro po r t i o n  o f  to t a l  a r e a  r e p r e s en t s  ex pec ted b e a r  l o c a t i o ns as i f  b e a r s  occurred i n  each 
type in pro po r t i on to i t s ava i l ab i l i t y .  

b Ca l c u l a t ed by mul t i p l yi n g  propo r t i on o f  t o t a l  area x to t a l  loc a t i o n s  
( i . e .  0 . 0 7 9  x 466 • 3 7 ) . 

c 90% s imul t a n eous , 95% ind i v id u a l  (Neu e t  a l . 1 97 4 ) .  

Con f i d e n c e  
I n t e rv a l e  

0 . 04 8  - 0 . 094 

0 . 90 6  - 0 . 9 5 2  

!-" 
0 
Vl 



1 0 6  

fol lowe d b y  a bri e f  p e r i od (2-4 w ee ks ) of heavy traffi c that the ar ea 

a r ound roads is av oi ded s im ply as a lear ned r es p ons e. Hami lto n ( 197 8) 

als o fou n d  that bears avoided r oads i n  the fall dur i ng hi s s tudy i n  

N orth C aroli na. I n  Wes t Vi rgi ni a, the month of mos t  i ntens e a v oi da nc e  

of ro ad s by bears w as Oc tober f or both males and f emal es ( Br own 1980 : 

6 2 , 6 3 ) . Hu nti ng p res s u r e  may als o have been an i nf lu enc e i n  both of 

the af orementi o ned proj e c ts . Althou g h  hu nti ng was i llegal i n  the a r e a  

of thi s s tu dy ,  i t  does occu r and could have been a n  i nfl u en2 e  on bear 

avoi dance of r oads du r i ng fall. Duri ng the c o u r s e  of this s tudy l 

bear w as fou n d  s ho t  to death w i thi n lOO m  of Par s on Branc h  Road and 1 

hu nti ng party w i th dogs w as cau g ht on the road by Park p er s o nnel. I t  

was not u nc o��o n  to fi nd s tr ay dogs i n  the area ( normal 

used f o r  bear hu nt i ng )  from Au gu s t  throu gh N ov ember . 

th o s e  s reed s 

Sex ,  ag e, and s eas onal g r ou pi ngs w er e  tes ted for di f f er e nc e s  in 

the us e of elevati on on the IMGRI D analys i s  a r ea.  The mean elev a t i o n  

i fi c a nt ly d i f f er ent t han that f or f emal e s  ' P< 0 . 0 5 ) ; 

ma les u s ed l m.;er el evatio ns t h an f eC",a l es ( F  . 1 4 ) . G a rs h el. i s  ( 1 � 7 8 )  

f o u nd tha t 1:1ales u s ed lv;v er elevations dtJ ri ng the fall i n  t h ,� B o t e  

Moc nt a i n  ar ea of th e GSM�P . probably a s  a res u l t of th e i r  u t i l l z  

prime o a �  a rea s . I n  a t e s �  f o r  age di f f er enc es ,  a du lts wer e  f a u �d 

t 0  � s �  lowe r e l evat lons t h a n  subadu l t s  ( ? <0 . 0 5 )  i n  the Du nk� r H i l l  

S easo na lly , no d i f f e renc e w a s  fo und betwe e n  th� me � n  e l eva t i ons  

used by be<J rs i n  s u mr;1e r ,  S E: p temb e r ,  and f all ( P>O . O S ) ; hm.:e '.' t, r ,  !7,ean 



900 

"' i. g :.J r ;_' 1 4 .  V a r i a t i o n  in u s e  o f  e leva t i_on by 2 2  b lack b ears in the 
G S Hi,iP , 19 7 8 - 1 9 7 9 .  H e a n s  and s t andard devi a t ions shown 
f o r  each s e a s on ; male (M) and f ema l e  ( F )  me a n s  s h own 
fo r e a c h  s e a s o n . 

1 0 7  
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e l eva t i on in s pr ing was s ig n i f i c antly lowe r t han all 3 o the r s  (P<O . OS ) . 

B eeman ( 19 7 5 )  f ound no d i f f e r e n c e  i n  the u s e  o f  e l e va t ion b y  b ea r s  

s e a s ona lly in t h e  G SNNP . Whe n  t h e  s ea s onal g r oup s we re b r oken d own 

b y  s e x , no d i f f e rence was f o und b e tween mean e l eva t ion u s ed b y  mal e s  

and f ema les i n  t h e  s p r i ng o r  s un®e r  ( P >0 . 0 5 )  b u t  t h e r e  was a s i gn i f icant  

d i f f e r ence b e t\ve en the 2 s ex e s  in S e p t emb e r  a n d  fall  ( P < 0 . 0 5 ) ; male s  

were us ing l owe r e l eva t i ons t han f ema les (F i g . 1 4 ) . Th i s  i s  i n  a g r e e­

me n t  w i t h  t he f i nd i ngs o f  Garshe l i s  ( 19 7 8 : 4 3 )  who d i s cover e d  no s exua l  

d i f fe r ence w i t h  r es p e c t  t o  e l eva t i o n  i n  t h e  suw�e r ,  b u t  males w e r e  

a t  l ower e l eva t io ns dur ing t h e  f a l l .  In the Bunker H i l l  ar ea , the 

gener a l  f oo d  d i s t r ib u t io n  i s  w i t h  s ummer b e r ri e s  i n  t he i r  h i ghe s t  c o n ­

cen t r a t ions o n  the upp e r  p o r t ion of  r id g e s  and oak c onc en t ra t ions f o r  

f a l l  f oraging i n  t h e  midd le p o r t i o n  o f  r i d ge s , wi th va r ia t i o ns in b o t h  

w i t h  e xp o s u re . Ther ef o r e ,  t h i s  lower e leva t ion in f a l l  f o r  mal e s  c o u ld 

b e  e q u a t ed T..J i t h  f o rag in g  f or hard mas t ,  a s  i t  was in t h e  \/O rk b y  

Ga r she l is ( 19 7 8) . However ,  n o  s igni f i canc e w a s  fou nd in t h e  inves 

t i on o f  mal e  a s s o c ia t ion t o  ma s t  ty p e  (p .  6 9 ) .  It  i s  p o s s i b l e  t h a c  

s ome f o rm o f  c o mp e t i t iv e  exc lu s ion b y  o th e r  J arger b ears �ay b e  t o  

b Lurre ( p • 7 9 ) . 

IHG R I D  i\s a 

I�� R [ D  has many f ea t ur e s  which make i t  d es i rab l e  f o r  u s e  a s  a 

hab i t a t  .'3. n a ly s i::> t oo l . F i rs t ,  t he sys tem i s  " u s e r - o r i en ted , "  in tha t 

i t  i s  d e s igned w i t h  the u s e r  in mind s o  t h a t p r ev i o u s know l edge o f  

comp u t e r s  i s  n o t  r eq u i r ed i n  o rd er to und ers tand i t s  ab i l i ty and 

f u n c t i o n .  S e c ond , the c od ed a r e a  c a n  b e  add ed t o  o r  chan ged o o  a 

cel l - by-ce l l  b a s i s  o r  an a r ea bas i s  wi t h  the n eed f u r  upda t ing or 
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expans ion . F o r  ins tanc e ,  a n  e n t i r e ly new a r ea c o u ld b e  c o d ed and me shed 

w i t h  the o r i g i na l  a rea f o r  analy s i s  or a s in g l e  c e l l  may r equ i r e  a 

chang e  i n  v a l u e  t o  r e f l ec t  a change in s om e  f e a t u r e  w i th i n  i t . Thi rd , 

analys i s  can take many f o rms d ep end ing o n  t h e  p a r ti cu l a r  info rma t ion 

needed . S imp l e  c o inc id ence o f  f ea t u r e s  in t he s ame c e l l can b e  

d e t ermined . S ea rches can b e  car r ied o u t  to d e te rmine concent r a t ions o f  

f e a t u r es . Recod ing o r  value c o d ing can even b e  d one t o  t e s t the co­

inc id ence o f  many f e a t u r e s  t h a t  may c ontain s everal  t y p e s  w i th in them.  

The s e  a r e  o n l y  a f ew of  the c a p ab i l i t i e s  of  t he I�1GR ID s y s t em wh ich 

were u t i l iz ed i n  t he p ro c e s s  of analy s i s . Th ere a r e  o th e r  capab i l i t ie s  

which were n o t  u t i l i z ed b u t  wh ich may b e  valuable i n  hab i ta t  analy s i s . 

The r e  a r e  o ther a s p e c t s  o f  the IMG R ID sys t em wh i ch mu s t  b e  taken 

i n t o  account b ec au s e  t he y  may l im i t  i t s  func t ion in c e r t a i n  s i tua t ions . 

For one , t h e  i n i ti a l  incod ing o f  the area t o  b e  analy z ed c a n  b e  a very 

t ime consuming p r oj ec t . Th i s  w i l l  d ep end o n  t h e  s iz e  o f  t h e  are a , t he 

s i z e  o f  t h e  c e l l  c ho s en , t h e  numb e r  o f  e l emen t s  t o  b e  coded and the 

numb e r  o f  v a r i a t ions in each e l enen t  i.Jh i c h  n eed to be d i s t i n c t ive . 

For examp l e ,  i n  t he Bunke r H i l l  a r ea , t he ":nan-mad e c o n s truc t i o n "  

e lemen t  was c o d e d  f ur t h e  r e t r i ev a l  o f  inf o rma t io n  o n  3 t y p e s  o f  r oad s , 

a t ra i l , powerl ine , and a hou s e . The u s er mus t decide whe ther the 

cos t in t ime a nd money for cod ing wi l l  be o u twe ighed hy the p o t en t ia l  

va l u e  o f  t h e f i na l ana l y s is and conc lus ions . 

1 :. e  mos t imp o ,: tan t l ir:li t a t i c n  found f rom this s tudy i s  in the 

we igh t  that can be g iv en t o  t he resu l t s  of t h e  analy s is , g iven tha t 

onl y  f r equ enc i e s  o f  co inc i dence were genera t ed . Th e moveme n t s  o f  

mamrrra l s  a re the r esu l t  o f  dynami c int e rac t io ns o f  many inf l u enc e s . 



Aa animal r eac t s  t o  a var i e t y  o f  s o c i a l , b i o l o g i c a l , and p h y s i c a l  

inp u t s . Th i s  s t udy was ab l e  t o  d raw f r om i n f orma t i on ab o u t  a c t i v i t y  

p a t t e r ns a n d  movement meas u r eme n t s  t o  make c o nc l u s i ons o r  t h e o r i e s  

ab o u t  t h e  r e s u l t s  o f  hab i t a t  u t i l i z a t i o n ,  ye t s t i l l  o n l y  a min i mum 

unde r s t and ing c an b e  g l e aned . B e c a u s e  o f  t h i s  c o mp l ic a t ed p ic t u r e , 

e a c h  l in k  m u s t c a r r y  a s  muc h w e i g h t  as p o s s i b l e  f o r  a n a ly s is . In 

p a r t i c u l a r , h ab i t a t  u t i l i z a t io n  ana l y s i s  s ho u l d  b e  a b l e  to mea s u r e  

in t e r ac t i o n s  o f  w h a t  m a y  b e  imp o r t an t  f e a t u r e s  t o  t h e  a ni ma l  r a t h e r  

t h a n  s imp l e  f e a t u r e  f r e q u en c ie s .  Fo r examp l e , i n  t h e  ana l y s i s  o f  

p r o x imi ty o f  b e a r s  t o  r o ad s  a n d  t r a i l s  ( p .  9 3 ) ,  i t  w a s  f o und t h a t  

l l O  

ro a d s  we r e  avo id ed and t he t r a i l  ac t u a l l y  d is p l ayed a n  a t t r a c t ive 

i n f l u en c e . A c l o s e r  l o o k  a t  th e s i tua t i o n  revealed t h a t  there w e r e  

imp o r ta n t  c o nc en t r a t ions of b o t h  mas t a n d  h ea t h  a r eas ne a r  t h e  t ra i l  

w h e r e a s  t h e  a r eas a r o und t h e  r o ad s d id no t h av e  as h i gh a c once n t r a t i o n  

o f  t h e s e  2 veg e t a t io n  t y p e s  e s s en t i a l  t o  b e a r s . A mo r e  p ow e rf u l  

ana lys is o f  t h e  s i t u a t i o n  w o u l d  b e  one w h i c h  c o u ld a c c o u n t  f o r  t h e  

i n f l u en c e s  o f  o t h e r  f ea t u r es a n d  s t i l l  mea s u r e  t h e  in f l ue n c e  o f  the 

f e a t u r e  in q u e s t io n .  IMGRI D ,  b ec a u s e  o f  i t s  v e r s a t i l i t y in an a ly s is , 

c a n  p robab l y  g e n e r a t e  i n f o rma t i o n  wh i c h  wo u ld b e  n e e d e d  f o r  a �  ' ' in t e r ­

a c t i o n "  t y p e  o f  a na lys i s  b u t  c o d ing a nd a na l y s i s  w o u l d  b ec ome v e r y  

d i f f i c u l t ,  a n d  p e rhaps impo s s ib l e  w i t h  s i t ua t io ns mo r e  c omp l i c a t ed 

t h a n  t he o n e  d e s c r ibed a b ov e . 

The n e e d ed app roac h f o r  a f u l l e r  an a ly s i s  a p p e a r s  t o  b e  one 

a s  u s ed for ac t i v i t y d a ta in t h i s  s tu d y  ( p .  2 0 ) . F o r  t h i s  p u r p o s e , 

i t  i s  p o s s i b le tha t l e s s  i n c o d ing may b e  r e q u i r ed b e c a u s e  c e l l s  c o u l d  

b e  c o ded a s  need e d  f o r  a n i ma l  l o c a t i o ns . F o r  ins tan c e , i f  d i r e c t 



L l l  

c o i ncidence o f  locat ions w i t h  hab i t a t f ea t u re s  and roads w i t hin 2 00m 

a r e  to b e  analy z ed , t hen each c el l  whe r e  a b ea r  loca t ion f e l l  wou ld b e  

coded f o r  fea t u r e s  within tha t c e l l  a nd the p r esence o r  ab s e nce o f  

roads w i thin 200m .  As such , t im e  c o u l d  b e  saved f ro m  cod i ng o f  a r e a s  

wh ich b e a r s  d id no t us e ,  p l us t h e  analy s is wo uld b e  mo r e  r o bus t .  I n  

s umma ry , I�!G RID i s  a p owe r f u l ,  valuab le t o o l  b u t  i n  the c a s e  o f  hab i ta t  

u t i l i z a t i o n  b y  anima l s  i t  may n o t  b e  a b le t o  p roduce r es ul t s  w i t h  a s  

muc h  c r ed ib i l i ty a s  o t h er t echniques . 



CH...<\P TER V 

SU}lN.t'\RY AND CONCLU S I ONS 

1 .  Res e a r c h  w a s  c ond u c t ed i n  t h e  nor t hwe s t  p o r t i on o f  t he G r e a t 

Smoky Hou n t a ins Na t ional P a r k  ( GSl'DlP o r  P a r k )  f r om .Ju n e  1 9 78 t h r o u g h  

D e c emb e r  1 9 7 9 ,  t o  d e t e rmine t h e  a c t ivi ty pa t t e r n s , h ome r an g e  dynami c s , 

mo vemen t s , and hab i t a t  u t i l i za t ion o f  b l ac k b ear s . 

2 .  T\ven t y - f o u r  b e a r s  (10 f ema l e s  and 14 ma l e s ) we re t r a p p e d  

a t o ta l  o f  3 1  t im e s  ove r t h e  s tudy p e r i o d . Twen t y - t w o  b ea r s  w e r e  f i t t ed 

wi t h  r ad io- c o l l a r s  and p e r i od i c a l ly l o c a t ed f o r  p e r i od s  f r o m  1 day t o  

1 5  no n t h s  ( no t  inc luding t he d e nning p e r i od ) . Ac t iv i ty mo n i t o rs '.v e r t� 

p r e s e n t  in a l l  rad i o- c o l l ar s . 

3 .  N ine b ea r s  we r e  t r ac k ed f r om c a p t u re u n t i l  t e rm i na t ion 

t h e  p r oj ec t ; 7 b e ars r emoved t h e i r  r a d i o - c o l la r s ; l bear was s h o t  

l e g a l l y , 1 b e a r  wa s sho t i l le g a l l y ; 1 b e a r  d i e d  o f  a p p a r e n t ly n a t u ra l 

caus e s ; t h e  f a t e  o f  4 b e a r s  i s  unknow n . 

4 .  A t o t a l  o f  5 8 8 0  a c t iv i t y  r ead in g s  w e r e  u s ed t o  d e � e rmine 

how b e a r  a c t iv i ty was af f e c t e d  by t i me o f  y ea r , t ime o f  d ay , we a t h e r , 

age , s ex , and r ep roduc t i v e  s ta t us . 

5 .  The res e t  mo t io n  s e n s o r  was f ound t o  b e  a r e l i a b l e  ac t i v i ty 

mor_ i t o r  f o r  b e a r s  w i th p r o b a b l e  advan t ages ov e r  o t he r me t h o d s  o f  

de t ermi ni ng a c t i v i t y  th r o u g h  t e leme t ry . 

6 .  :'io n t !: ly a c.: t i. ·  . .: i t y  l e ·.; e l s  '"e r e  lm.; e s t in t h e  p o s t G erm 

mu n � hs o f  Ap r i l  a nd May and t h e  p r edenning mo n t h s  o f  Nc ve�j � r  and 

1 1 2  



Dec ember , w h i l e  t hey w e r e  h ighes t i n  Augus t .  The p eak i n  Augu s t  may 

be r e l a t ed to b reed i n g . 

7 .  The da i ly ac t iv i t y  p a t t e r n  was c re p u s c u l a r  t h ro ugho u t  the 

11 3  

y e a r , a l though i t  va r ied seasona l ly p r obab ly due t o  c ha nging f o raging 

p a t t e rns . 

8 .  A i r  t empe ra t u r e  had a s ign i f ic an t  e ff e c t  o n  l e ve l s  o f  bear 

ac t iv i t y ,  c au s in g  dep r e s s ed l e v e l s  a t  high t emp e r a t u r e s . T h e  l owes t 

t enp e ra t u r es g e ne ra l ly p roduced t he lowe s t ac t iv i ty l e ve l s  f o r  each 

s ea s on . 

9. N e i the r c loud cover n o r  p re c ip i ta t io n  had a g i gni f ican t 

e f f e c t  on the a c t iv i ty l e v e ls o f  b e a r s . 

10 . Subad u l t  and y ea r l ing f ema les had the h i  

a c t i v i ty leve l s ; a d u l t  ma les had t he l owes t o v e ra l l  a c t iv i t :,' l eve L 

Ag e was imp l icated a s  having a s ub s t a n t i a l  e f f e c t o n  the a c t iv i ty 

l e v e l  o f  b e a r s  a l though a g e  var i a t i o n  w i th i n  the s tu d y  wa s sma l l . 

1 1 .  B a r r e n  f ema l e s  and f em a l e s  w i t h  cub s d i s p  d i_ f  f e  :-- 2 �1 t  

lev e l s  o f  ac t i v i t y  f or f a l l  b u t  no t f o r  s p r i n g  o r  SUfrlr.ler . Th i s  i s  

l i k e l y  due t o  i n c r eased f o raging as a r es p o n s e  to inc r e a s ed ene r gy 

d r ai n  o f  c u b s  o n  t he f ema le and t he a p p r oach o f  d enn in g . 

12 . Th e c: o nv e K  p o lygon E�e thod was u s e d  t o  cal ct: l a t: e  s e c;, s o n a l  

a n d  �n nua l ho�e range s ;  l l  a n nu a l  hoEle r anges w e r e  c a l c � la t ed us 

c '  ·� i ·;ar i a t c  e l l i l) t i c:al 7'1o de l. ( K,;ep p l  e t  a l .  L 97 5 ) . 

l ,, .) . Es r, t ma t ed o.nrru<:i l hom<e ranges f o r  ma les ;,r e r e  

t 1. t �' 3 e ;J f f ene1 le s ; the mearr a r ea occup i ed b y  ma les a n d  [ t; ri:a l e s  ;,;a s 

3 ') l � .  � 
2 and 5 . 2 km , r e s p ec t i v e ly . The d i f f e re n c e  i s  p n r t ia 1  
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exp l a ined b y  th e l a r ger �ody s i z e  o f  mal e b  �ad �heir need f o r  g r e a t e r  

f o  - u g  s t r a  o f  bears i or t he 2 s � a s ons may b e  r e spons ib le .  

1 5 . S even bea n::; exhib i ted ;ox t e n s i v e ,r,oveme;l t .s o u t s id e  c- t  their 

nc n:r.a l  h orne �- :H:ge . ;-Jone o f  t h e  b e a r s  ';.;a s  o v er 5 y e.:u: s o l d ; 6 c f  t h e  

7 l.,· e r e  r.Kc. l. e s ; 2 o f  the moveme n t s  te rmina t e d  :i.n the b ,�a.r ' s  d e.a t:h . 

16 . H o u r lv t r avel rates \•!t;r e s ignif i cat<. t l y  ,_; re.:J. t t::: r for "diu rnal " 

hours (0600- 2 ?0 0 )  than f o r  "noc t tirnal " b o t : r s  ( 2 ::!0C1-0500 ) . 

1 7 . No sexual d i f f e rence was fouad in ho u r: l y  m<:·v e:n e r: t: 

t 8 . :-1a les  had s ig n i f ican t ly Jess c.lrr:.ui  tou s t ra 'l e l  l'': : ; r:: e ;, c h �t'l  

d i d  f ema l e s . 

19 . A t o t a l  o f  1 0 5 8  bear l o cat i�ns were cod�d i n to t� � 3 3 00 ta 

IMGRFI 2.na l y .s i s  a r ea alo ng wi t h  pit v s ical la nd f ea t u r 2 s  f o r  t.:; .::- �" �r�<-' S �' 

o f  acqu i r ing ha b i : d t  u t i i i zat icn i n f o r�a t ic n .  � red ic t iY� �u � �l s  �o r 

t e s t ed f o r  2 c cu ra c y . B�ar loca t i o n s  wer e a n a ly 2ed in r 2 la� i � �  t o  h i gh 

hard G a a t  a r e �s . h i g h  

nnd e l eva t i oua l d i s t r i b u t i o n .  

2C . Ove r a ll , us e o f  �a s c  ar e a s  W 3 �  s f �n i f i can t 



2 3 . �o d i f f e r e n t i a l  u s e  o f  ma s t  a r e a s  w a s  f ound f o r  b e a r s  

in s p r ing o r  S e p t emb e r ; d i f f e r e n t i a l  u s e  o f  mas t a r e a s  wa s f o u nd f o r  

s umme r a n d  f a l l . 

24 . Ov e r a l l  u s e  o f  h ea th a r e a s  was no hig h e r  t ha n  exp e c t e d . 

25 . The r e  was no d i f f e r e n t i a l  u s e  o f  h e a t h  b y  s ex ,  a g e , o r  

s e a s on exc e p t t h a t  f ema l es p r e f e r r e d  i t . 

2 6 . B e a r s  avo i d e d  a r e a s  a ro u nd 2 t yp e s  o f  r o a d s  b u t d id no t 

avo id a r e a s  a r o und a t ra i l . 

f a l l . 

2 7 . Fema l e s  av o i d e d  r o ad s  mo r e  i n t en s e ly t han ma l e s . 

2 8 .  Ad u l t s  av o id e d  r o a d s  mo r e  t ha n  s u b adu l t s . 

2 9 . S e a s o na l l y , r o a d s  w e r e  avo i d e d  mo s t  i n t en s e l y  d u r  

u s  

30 . I n  t h e  ana l y s e s  o f  b la c k  b e a r  u s e  o f  ma s t  a r e a s , t e a t h  

a r e a s , and a r e as i n  t h e  p r o x i mi ty o f  r o ad s ,  t h e  i n f l u enc e s  o (  l e a rned 

r e s p o n s e s , a g e , a nd s oc ia l  o r gan i z a t i o n  a r e  imp l i e d  

3 1 .  Ove r a l l , �a l e s  u s e d  lower e l ev a t i o n s  than f e:na .":_ e s .  

3 2 . �o d i f f er en c e  was f o und i n  e l ev a t i o � a l  u s a g e  

b e t,.;e e n  s uil1De r , S ep t emb e r , a nd f a l l ; s p r ing e l eva t i ona.:. u s ot g e  '"as 

s i g n i f i c a n t ly l owe r t han a l l  o th e r  s e a s on s . 

33 . A l t h ough IMG R I D  is a p owe r fu l  t o o l  f o r  a na S l S  o r  

i c a. l  b as e d  i n f o rma t io n ,  o t h e r  me t h o d s  na y p ro·vid ,c; a G'>.J r �  

co�p l e t e  a n a  s i s of hab i t a t  u t i l i z a t io n  by a n ima l � .  
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L I TERATURE C I TED 

A l t , G .  L . , F. W. A l t ,  and J .  S .  L i nd zey . 1 9 7 6 .  Home r a n g e  and 
ac t iv i ty p a t t e r n s  of b l a c k  b ea r s  i n  n o r t h e a s t e r n  P en nsy l v a n i a . 
T r ans . N .  E .  S e c t i o n  Wi l d l .  S o c . 3 3 :  4 5- 5 6 . 

____ , G .  J .  Na t u la , J r . , F .  \..' . Al t ,  a n d  J .  S .  L in d z ey . 1 9 8 0 . 
Dynami c s  o f  home r ange a nd moveme n t s  o f  a d ul t  b la c k  b ea r s  i n  
n o r t h ea s t e r n  P en n s y l v a ni a . I n  P ro c . 4 t h I n t e r n . C on f . o n  
B e a r  Res . a nd Nanage . ,  Ka l i s p e l l ,  NT . 3 7 5  p p .  

Ams t ru p , S .  C . , a n d  J .  B e e c hum . 1 9 7 6 . 
c o l l a r ed b la c k  b e a rs in I daho . 
3 4 8 . 

Ac t iv i ty p a t t e r n s  o f  r a d i o ­
J .  W i ld l .  Manag e . 4 0 : 3 4 0-

B u r t ,  W .  H .  1 9 4 3 . Ter r i to r a l i t y a n d  home r ange c onc e p t s  a s  app l i e d  
t o  mamma l s . J .  Hamma l .  2 4 : 3 4 6- 3 5 2 . 

B e e ma n , D .  K . , a n d  M .  R .  P e l t on . 1 9 7 9 .  The e f f ec t s o f  the irr�o b i l i z ­
i n g  d r ugs p h ency c l i d i ne hyd r o c h l o r i d e  and e t o r ph i n e  h y d r o ­
c h l o r i d e  o n  b lo o d  p a r ame t e r s  o f  b l a c k  b ea r s . P r o c . 4 th Ea s t e r n 

B l ac k B e a r  Workshop , G r e e nv i l l e , HE . 409 p p . 

B e e ma n ,  L .  E .  1 9 7 5 .  P o p u l a t i o n  c h a r ac t e r i s t i c s , movemen t s , a nd 

ac t iv i t i e s  o f  t h e  b la c k  b ea r  i n  th e G r e a t  
Smoky No unt a in s  Na t i onal P a r k .  P h . D .  D i s s e r t a t i o n ,  T h e  
Un ive r s i t y  o f  Tennes s e e , Kn�xv i l l e .  2 1 8  p p . 

______ , E .  B .  Row l and , C .  E .  D a v i s , and C .  W .  S ma r t .  1 9 7 7 .  Comp u � e r ­
as s i s t ed r e s o u rc e  manageme n t . T e c hn i c a l  No t e  B 2 1 . Div i s i o n  o f  
Fo r e s t ry , F i s h  a n d  W i l d l .  D e v e l o p . ,  T e nn . Val Au t h  . •  No r r i s , 

TN . 

, and M .  R .  P e l t o n . 1 9 8 0 . S ea s onal f ood s and f e ed e c o lo gy 
o f  b l a c k  b e a rs i n  t h e  Smoky �·fo u n t a i n s . l:' r oc . 4 th I n t e r n .  C o n f . 
o n  B e a r  Res . and Mana g e . ,  Ka l i s p e l l ,  MT . 3 7 5  p p . 

B r ab an d e r ,  J .  J . , and J .  S .  Bu r c l a y . 1 9 7 7 . A p r ac t ic a l  ap p l i c a t i o n  
o f  s a t e l i c e  imagery t o  w i l d l i f e hab i t a t  eva l u a t io n . P r o c . Annua l 
Co nE . S .  E .  As so c .  F i s h  and Wi l d l . Agenc i e s  3 1 : 3 0 0- 3 0 6 . 

B r i nh e r , R .  C .  1 9 6 9 . E l eme n t a ry s u rv ey i ng . I n t e r na t i o n a l  Te x tb o o k  
Co . ,  Sc r a n t o n , P A .  6 2 0  p p . 

Burs t ,  T .  L .  1 9 7 9 . An a n a ly s ls of t r ees ma r ked b y  b la c k  b e ar s in 
the Gr e a t  S mo ky Mo un t a in s Na t i ona l P a r k .  H . S .  The s i s . Th e 

Un iv t:: r s i t y o f  Tennes s e e , Knoxv i l l e . 8 0  p p . 

1 1 7  
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Davi s ,  L .  S .  1 9 8 0 . S t r a t egy f o r  bui ld ing a l o c a t ion- s p e c i f i c mu l t i­

purp o s e  i n f o rma t i o n  s y s t e m  f o r  w i ld land ma na g emen t .  J .  F o r . 

7 8 :  � 0 2- 408 . 

.. , D .  C .  1 9 / 7 .  Radi o .:. s o tope f e. c e s  a s  a popula� ion 
es t ima t o r  of b la c k  b e a r  ( u�us �, e r i c an u s ) d e ns i t y  i n  the 
Grea t Smoky Moun tai ns N a t i o nal Pa r k .  M . S .  Thes i s . The 
Un i ve r s i t y of Te�mes s ;.oe , Knoxv i Ll e . 8 9  p p . 

Ea ,c; l e , T .  C .  1 9 7 9 .  F o o d s  o f  b lack  b e a r s  in t h e  G r e a t  Smoky Hou n ta in s  

Na t i onal Park.  M . S .  The s i s . Th e Univer s i ty of Tenne s s e e , 

Knoxvi l l e . 104 p p . 

______ , a nd ::--1 .  R .  P e l t o n . 1 9 7 8 . A too t h  s e c t ior,ing and s imp l i. f i e d  

s ca i n lng t e 2 hn i q u� f o r  a g i n g  b l ack b ea r s  i n  � h e  s o u t h ea s t .  

P r o c . E a s t .  B lack Bear Wo rkshop 4 :  9 2- 9 8 . 

Ei l er , J .  H .  1 9 8 1 . Re p ro d uc t ive 'u io lc ;;y o f  b l ack b e ,:;. r s  i n  t h e  f:!moky 
Mo u� t a i n s  of Tenne s s e � . M . S .  The s i s . 1he Un iv e r s i ty o f  
Tenne s s e e , Knoxvi l l e . 1 2 8  p p . 

Er.ic ks :m , A .  V .  1. 9 6 5 . The b la c k  b ea r  i n  Al aska-- i t s e c o logy and 
mJ�agemen t Alaska Dep t .  F i s h  and Game Res t o r a t i o n  P roj . 
Rep . Y-6-�- 5 . 19 p p . 

___ __ _ , ;, . W . , a nd G .  A .  P e t r i d e s . 1 9 64 . P o pu l a t i o n  s t r-uc tu r e , 

rr,:;vs,0,e n t s ,  and mo r t a l i ty o f  tagged b lack b ea r s  in :·1 i c: h i g ar. . 

Pp . 46- 6 7  l:_I], A .  W .  E r icks o n , J .  Ne l lo r , and G .  A. P e t r id es . 
The b l a c k b ear i n  M i ch i g an . M i ch iga n S t a t e  Uni v e r s i t y Res . 
Bd l .  4 .  

Eub ank:> , L .  A .  1 9 7 6 .  Mo vemen t s  and a c t iv i t i e ::;  o f  b l a ck b eEtr in th2 
G r e a t  Smoky Moun t a ins Na t ion a l  P a r k .  M . S .  Thes i s . 

U •l L·e r s i t y  o f  Tenn.;o s s ee , Kno xv i l l e . 8 3  p p . 

____ , J .  C .  S p arks , and !1 . R .  P e l t o n . 1 9 7 6 .  S e L::c t ed chemica l  

a n � l y s i s  of b l a c k  b ear s e rum . J .  Tenn . Aca� . Sc i .  5 1 : 2 9- 3 1 . 

Ev•.:: l 3nd , J .  F .  1 9 7 3 .  ?oo:1la :: i o n  d _v n o:: rd. c s , mc,,.e m e n t s , n:o rph·J logy 

and halJ :i_ t a t c i ;aL·ac c ;:�ris t. i. •: s  'J t  b lack b �;ar a  in Pennsy h· an.LL 
H . S .  'l"hes i s .  �:he P ;;;: nns _,r lv c, n la S t d t e  Un.ive r a i t y , L'n i v er s i ty 

P a r �<. .  1 5 7  pp . 

L: <J :;; , J .  H .  1. 9 8 1 . An a s 3 e a �; ::-; en t  o f  a t echn i q :.� e  f o ::  c o mp G t <:: r - a s s i s c •.::d 
l 1ab i U! t:  evalua t i o n  f o r  bobvJ hi t c q•.J c. i l  on .:Une s  P la :-, t a s io n . �·1 . S .  
'fhe s L s . Th <;;> Cniv•:: c s i t ]' o f  Tenn e s s ee , Knoxv i l  :.e .  7 3  ? P ·  

F�nne�an , � - M .  l 9 J8 . P h y s  �uphy a f  ea s t e rn U n i ted S t a t es . McGraw ­
Hi l Book C o . , New Yor k  a nd Londo n .  7 L4 p p . 



Ga r s he l i s , D .  L .  1 9 7 8 .  Noveme n t  eco logy and ac t i v i ty b ehav i o r  o f  
b l a c k  b ea rs i n  t he G r e a t  Smoky Mou n t a i ns �a t io n a l  P a r k . M . S .  
The s i s .  The Unive rs i ty o f  Tenne s s e e , Knoxv i lle . 1 1 7  p p . 

_____ , and M .  R .  P e l to n .  1 9 80 . Ac t ivi t y  o f  b la c k  b ea r s  i n  t he 
Great Smoky Moun ta ins � a t ional P a r k . J .  Nam.'llal . 6 1 : 8 - 1 9 . 

____ , and M .  R .  P e l t o n . 1 9 8 1 .  Moveme n t s  o f  b la c k  b ea r s i n  t he 
G r e a t  Smoky }foun t a ins �a t i o na l  P ar k .  J .  I.Ji ld l . Manage . 4 5 ( 4 ) : 

9 1 2- 9 2 5 .  

, H .  B .  Quig ley , C .  R .  V i l l a r rub ia , and M .  R .  P e l t o n . 1 9 8 1 . 
D i e l  movemen ts o f  b lack b ears in the s o u th e r n  Ap palac hians . 
In B e a r s - - T h e i r  b io l o gy and manag emen t .  P ro c . 5 t h  I n t e r n . 
Conf . o n  Bea r B io l o gy a nd Manag e . ,  Mad i son , W I  ( i n  pre s s ) . 

G i l me r ,  D .  S . , S .  E .  M i l l e r , a n d  L .  M .  Cmva rd in . 1 9 7 3 .  
rad i o - t r a c k i n g  d a t a  u s i n g  d i g i t i z ed hab i ta t  map s . 
Mana g e . 3 7 : 4 0 4 - 4 0 9 . 

Ana l y s i s  o f  
J .  I.J i ld l . 

1 1 9  

Go ld e n ,  M .  S .  1 9 7 4 . Fo r es t  veg e t a t i o n  and s i t e  r e l a t io ns h i p s  i n  t h e  
c e n t r a l  p o r t i on o f  t h e  G r e a t  Smoky Mou n ta i n s  Na t ional Par k .  
Ph . D . D i s s e r t a t io n .  The Univ e r s i ty o f  Te n n e s s e e , Kno xv i l l  . 

2 7 5  p p .  

Grab e r , D .  M .  1 9 8 1 . Eco logy and manageme n t o f  b lac k b ea r s  i �  
Y o s em i te �at i onal P a r k .  P h . D .  D is s e r t a t io n . U n iv e r s i ty o f  
Cal i fo r n i a , B erke l ey . 206 p p . 

Hami l ton , R .  J .  1 9 7 8 .  
::-Jo r th C ar o l ina . 
2 1 4  p p . 

E c o lo gy o f  t h e  b la c k  b ea r  i n  s o u thea s t e r n  
M . S .  Thes i s . Univers i ty o f  Georg i a , Ath::!ns . 

H a r e s t a d , A .  S . , and F .  L .  B u nne l . 1 9 7 9 . Home range and body we i g h t-­
a r e evalu a t i o n . Ec o l .  6 0 ( 2 ) : 3 8 9- 4 0 1 .  

Harmon , � .  E .  1 9 8 0 . The in f luenc e o f  f i r e  a nd s i t e fac t o rs o n  
vege t a t i o n  p a t t e r n  and p r oc es s . A c a s e  s tudy o f  t he we s t ern 
p o r t ion o f  the G re a t Smo ky Mo un t a i n s  N a t i o na l  P a ri< . N . S .  
The s i s .  The Unive rs i ty o f  Tenness e e , Knoxv i l l e . 1 6 4  p p . 

Has t , B .  C . , B .  K .  G i lb e r t , a nd D .  L .  Turner . 1 9 8 1 . B la c k  b ea� 
behavior and human-bear r e l a t io n s h i p s  i n  Yo s emi t e  N& t i oo a l  
Park . Te c h . Rep . No . 2 ,  Coop . Na t .  P a r k  Re s o urc es S t  Uni t ,  
Un iver s i ty o f  Ca l i f o r n i a  at Dav i s . 4 2  p p . 

Hay· n e ,  D .  H .  1 9 4 9 . Cal c u l a t ion o f  s i z e  of home r a nge . 1 :·!arn:TH L 
3 0 : 1 - 1 8 . 
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Hee z en , K .  L . , and J .  R .  Tes t e r . 1 9 6 7 . Eva l ua t io n  o f  rad io- t rack ing 
b y  t r iangu l a t ion wi t h  s p ec ia l  r e f e r e n c e  t o  d e e r  mov emen t s . 
J .  H i l d l . Hanag e . 3 1 : 1 24 - 1 4 1 . 

Ho l me s , D .  D . , and R .  L .  J o l ly .  1 9 8 0 . IHGRID , v e r s ion 3 . 5 ,  u s e r ' s  
manual . Tenne s s e e  Va l l ey Au t h o r i ty , No r r i s . 5 0 8  p p .  

H e r r s t ei n , R .  J .  1 9 7 1 .  Quan t i ta t ive hed o n i s m .  J .  P s ychi a t r ic Re s . 
8 :  3 9 9 - 41 2 .  

John s o n ,  D .  H .  1 9 8 0 .  Th e c o mp a. r i s o n  o f  u s age and ava i lab i l i t y  mea s u r e ­
men t s  f o r  evalua t i ng r e s o u r c e  p r ef e r enc e . Ec o logy 6 1 ( 1 ) : 6 7 -
7 1 .  

J o hn s o n ,  K .  G . , and M .  R .  P e l t o n . 1 9 7 9 .  D enning b ehav i o r  o f  b lack 
b ea r s  i n  t h e  G r e a t  S mo ky No un t a ins Na t i onal P a r k .  P roc . Annual 
C on f . S .  E .  F i s h  and W i ld l .  Agenc i e s  3 3 :  3 3 9 - 4 4 9 . 

, and M .  R .  P e l ton . 1 98 0 a .  P r e b a i t in g  and s na r in g  t echn iques 
f o r  b l ack b ears . Wi ld l .  Soc . Bu l l .  8 :  4 6- 5 4 . 

, and M .  R .  P e l t o n . 1 9 80b . Ma r king techniques  f o r  b l a c k  ----
b e a r s . P r o c . Annua l C o n f . S . E . A s so c .  F i sh and :,· uct l . i e s  
( in p res s ) . 

Jonke l ,  C .  J . , and I .  M .  Cowan . 1 9 7 1 . 
f i r  f o re s t .  Wi ld l . Mo no g r . 2 7 . 

The b lack b e a r  in the s p ruc e-
5 7  pp . 

J o rgens e n , C .  D . , and W .  W .  Tanne r . 1 96 3 .  Th e app l i c a t ion o f  the 
d e n s i ty p ro b ab i l i ty func t ion t o  d e t e rm ine the ho�e rang e s  of  
U iana and C nemidophorus t ig r � s . Hecp e to lo g i c a  
1 9  ( 2  

Ke llyhou s e ,  D .  G .  1 9 8 0 . Hab i t a t  u t i l i z a c ion by b l ack b e a r s  in 

nor th e r n  Ca l i fo rnia . P p . 22 1 - 2 2 7  C .  J .  Ma r t inka and K .  L .  

�c A r t hur , ed s . ,  Be a r s - - Th e ir b i o l o g y  and ma nage�ent . U . S .  

Gov t . P r in t ing O f f i c e , Was hing t o n , D . C .  3 7 5  ? P · 

King , R . B . N . , and J .  B .  Had l ey . 1 9 6 8 . G e o l o gy o f  the Grea t Sm•.Jky 
�-:oun t a ins N a t ional P a r k . Tenn . and N . C .  Geo log i c ,", l 
P ro . Pap e r  587 , U . S .  G ov t . P r i n t i n g  O f f i ce , Was h in g to n ,  D . C .  

2 3  pp . 

1 ,  J .  \.J . ,  :.; . r\ .  S l a•i 0 , an d :� . S .  f-lu f L,a n .  1 9 7 5 .  ' i ·.'a r L H . e  
hrx::e r a n;se :::od e l  -,.; i th pc s ::, i b le a ;::. �· L i c a t i u n  t o  e t ;; • , l c' :: a l  da t a  
ana 1 v s  i s . J .  ;bmma L 5 1) ; 8 1 - 9 0 . 

Ko t·dek , W .  S .  ! 9 7 3 . Ail in'.r•2 s L i g d t Lm u f  the  s t ruc t u r e ,  , t c� b i J  i ty ,  
and mo•/ ei ilen t s  o f  P e n nsy lvdnia b l :H.:k b e a r s  •,J i t h  p a r t i c u La r  
E:I'lp h a s i s  o n  ? i �: c:  C ; u r:. t y . N . S .  l'h e s i s .  The P e n n s y .h a n i a  

S ta L e  U n h·E: ::-:.> i L , Cn i •;er  i ty P a r lz .  7 7  p p . 
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Land er s , J .  L . , R .  J .  Hami l t o n , A .  S .  J o h n s o n ,  a n d  R .  L .  Mar c h in g t o n . 
1 9 7 9 .  F o o d s  a nd ha b i ta t  o f  b la c k  b ea r s  in s o u theas ter n Nor th 
C a r o l i n a . J .  \.J i l d l .  Na na g e . 4 3 : 1 4 3- 1 5 3 . 

L i n d z e y , F .  G . , and E .  C .  Mes low . 1 9 7 6 . 
b e a r s  i n  s o u thwe s t e r n  Wash i n g t o n .  
4 1 5 . 

W i n t er do rmancy in b lack 
J .  W i l d l . Hanage . 4 0 : 408-

____ , and E .  C .  �1es l ow . 1 9 7 7 .  Home r a n g e  a n d  h ab i ta t  u s e  b y  

b la c k  b ea r s  in s o u t hw e s t e r n  Wa s h i n g t o n . J .  W i ld l . Manag e . 4 1 : 
4 1 3- 4 2 5 . 

L i n z e y , A .  V . , and D .  N .  L i n z ey . 19 7 1 .  Namma ls o f  the G r c: a t  Smoky 
Mo un t a in s  Na t ional Par k .  G n ive r s i ty o f  Tenn e s s e e  P r e s s , 
Knoxv i l l e . 1 1 4  p p . 

Ma rcum , L .  C .  1 9 7 4 . An eva l u a t i o n  o f  r ad io ac t ive f ec es t agg ing as 
a t echn i q u e  f o r d e t e rmining p o pu l a t i o n  d e n s i t ies of  t h e  b la c k  

b ea r  (U r s us in t h e  G r e a t  Smoky Mou n t a ins  Na t io n a l  
P a rk .  H .  S .  Unive r s i t y  o f  Tennes s e e , Knoxv i l le . 

9 5 PP · 

�!a t u l a , C .  J . , J r . , 1.-J . S .  Ku rd eck . ;m d J .  S .  L i nd z e y . 1 9 7 4 . :'-!o veu.en t s  

o f  b ck b e a r  i n  l v a n i d  a s  d e t e r m i n e d r ad i o- t  

A p r e l iminary r e p o r t . P p . 1 3 0- 1 3 7  i n  P ro c . 2nd Eas t e r n Wo rk­
s h o p  o f  B lack Bea r Man a g e . a nd Re s . , Ga t l i nb u r g , TN . 

McC o l lum,  M .  T .  1 9 7 3 . Hab i ta t  u t i l i z a t i o n  a n d  movemen t s  o f  b lack 
bears i n  s o u t h\.1 e s  t Oregon . N .  S .  Thes i s . Humb o l t S ta t e  
unive r s i ty , Arc a t a ,  CA . 

Mi l le r , T .  0 .  1 9 7 5 . Fa c t o r s  i n f l u e n c i n g  b lack b ea r  h a b i t a t  s e l e c t i o n  
o n  C h e a t  Moun t a i n , We s t  Vi r g i n i a . M . S .  Thes i s . Wes t V i r g in ia 
Cnive rs i t y , �!o rga.nt o',·in . 6 1  p p . 

Ne l s o n , R .  A . , H .  W .  Wahne r ,  J .  D .  Jones , R .  D .  E l l e f s o �  a n d  P .  E .  
Z o l lman . 1 9 7 3 . Me t ab o l i sm o f  be a rs b e f o r e , du r i ng , and 
a f t e r  w i n t e r  s leep . Ame r ic a n  J .  P hy s i o l . 2 2 4 : 4 9 1- 4 9 6 . 

Neu , C .  W . , C .  R .  Bye r s , and J .  M .  P e ek . 1 9 74 . A t  f o r  
analy s i s o f  u t i l i z �l t i o n-ava i l a b i Li  t y  da ::: a .  1 .  vii ld l .  Nan a g e . 
3 8 : 5 4 1 -· 5 4 5 . 

'J k ho l l s ,  T .  H . , a n d  D . �\ . �.Ja r ne r . 1 9 7 2 .  1:\ ;ur ed ,�.,.,. 1 hf'b i. c a t  u s e  as 

de t e r !ili. [H.>d by r a c i o - c e lemt: t r y .  J .  icJi ld l .  . 3 6 : 2 1 3-
2 2 r4 .  

: lovi.c k ,  0: .  J . , c:ncl G .  R .  S ::: e\o�ar t .  19 8 2 .  H OT'le r ;1 n g e  and hab i t a t 

p r e f e r e n c e s  o f  b lack b ea r s  i n  th2 San B e rna rd in mou n t ains 
o f  s o u t h e r n  C a li f o r n i a .  C a 1 U .  ! ' ish  : w d  G a 1�:e h 7 \ 4 ) ; 2 1- 3 5 . 
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P o e lker , R . . i . , and H .  D .  H a r twe l l .  19 7 3 . B la ck b e a r  o f  Was h i n g t on . 
Hash . S t a t e Game De p t . B i o l .  B u l l . 1 4 . 1 8 0  p p . 

Q u i g l ey , H .  B . , D .  L .  Gar s h e l i s , M .  R .  P e l t o n , C .  I .  Tay l o r , and 
C .  R .  V i l l a r r ub i a . 1 9 7 9 .  U s e  o f  t e l e me t r y  mo n i t o r s  in ac t iv i ty 
s t u d i e s . P p . 4 8 - 5 6  i n  F .  M .  L o n g ,  e d . ,  P r o c . 2 n d  I n t e rn . 
C o n f . ,  W i l d l .  B i o t e l e me t ry .  I n t e r n . Con£ . Wi ld l .  B i o t e l eme t ry ,  
La rami e , HY .  2 5 9  p p . 

Ro g e r s , L .  L .  1 9 7 6 . E f f e c t s  o f  ma s t  and b e r ry c r o p  f a i l u r e s  o n  
s ur v iva l , g r ow t h , and r e p r od u c t ive s u c c e s s  o f  b la c k  b e a r s . 
T r a n s . N .  Ame r . W i ld l . Na t .  R e s . Con f . 41 : 4 3 1- 4 3 8 . 

1 9 7 7 . S oc i a l  r e la t ionshi p s , movemen t s , a nd p o p u l a t ion 
dynam i c s  of b la c k  bears in n o r t h e as t e rn Minne s o t a . Ph . D .  
D i s s e r t a t i o n . Un ive r s i ty o f  Minnes o t a ,  Minneapo l i s . 1 9 4  p p . 

SAS I ns t i t u t e , I n c . 1 9 7 9 .  SAS us e r ' s  g u id e : SAS I ns t i t u t e .  G a r y , 
NC . 4 9 4  p p . 

S h anks , R .  E .  1 9 5 4 . Re f e r e n c e  l i s t  o f  na t ive p l a n t s  i n  t h e  G r e a t  
S mo k y  �fo un t ains . B o t any D e p t . ,  T h e  Univ e r s i t y o f  Tennes s e e , 
Knoxvi l l e .  14 p p . , m i me o . 

S i n t o n , D .  F .  1 9 7 6 . An i n t r o d u c t i o n  t o  IMGRID : An i n f o rmat i o n  s y s t e m  
f o r  g r i d  c e l l  d a t a  s t ru c t ur e s . De p t .  o f  Land s c ap e  Archi t e c t u r e . 
Harvard G r ad u a t e  S c h o o l  o f  D e s i gn , Camb r i d g e , tviA . 7 0  p p .  

S o i l  S u rv e y . 1 9 5 3 . B l o un t C o u n t y . U . S .  D ep t . o f  Ag r i c . ,  The 
Unive r s i t y  o f  Tenn e s s e e ,  Knoxv i l l e  Ag r ic . Exp . S t n .  and 
Tenn . V a ll e y  Au t h . 1 1 9  p p . 

Sok a l ,  R .  R . , a n d  F .  J .  Rohl f .  1 9 6 9 . B i ome t ry . W .  H .  F r eeman and 
Co . ,  S a n  F r an c i s c o . 7 7 6  p p .  

S p r i ng e r ,  J .  T .  1 9 7 9 . S ome s o u r c e s  o f  b i as and s amp l i ng error i n  
r ad i o- t r iangu lat i o n . J .  Wi ld l . Ma nag e .  4 3 : 9 2 6-9 35 . 

S t e p h en s , L .  A .  19 6 9 .  A c o mp a r i s on o f  c l i ma t i c  e lemen t s  a t  fou r 
e l eva t ions in t h e  G r e a t  S moky Ho u n t a i ns . t·l . S .  Thf� s L s . 
The U niv e rs i ty o f  Tenne s s e e , Kno xv i l l e . 1 1 9  p p . 

S t r ah l e r , A .  N .  1 9 6 9 . Phy s i ca l  g e o g r a p hy . J o h n  W i l e y and Sons , 
Icc . , New Y o r k . 7 3 3  p p . 

S t r i ck land , M .  D .  19 7 2 .  P r od u c t i o n  o f  mas t s e l e c t ed s p e c i e s  o f  
oak (Q_tJ_'!:_!:"_c:�L�. S P ? . )  and .it s  u s e  by wil d l i f e o n  t he L c d l ic o  
-"�: w a g e !1'.'2 ::1t .\r e a , Mo n r o e  Co un t y , l e n n . :·! . :� . l'h s i s . Th e 

U n i ve r s i ty o f  'l" e nrH:.: s s e e , Knoxvi l l e .  6 3  pp . 
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S t upka , A .  1960 . 
h and b ook . 
7 5  p p . 

Great  Smoky Moun t a ins Na t i onal P a r k  na t u r a l  h i s t o ry 
No . 5 .  U . S .  Govt . P r i n t ing O f f i c e ,  Wash ing ton , D . C .  

Sunquis t ,  Me l v in E .  19 8 1 . The s o c i a l  o rgani z a t i on o f  t igers ( Pa n t h e r a  
t i gr is )  i n  Royal C h i t awan Nat ional P a rk , Nep a l . S m i th s onian 
Cont r .  t o  Zoo l . No . 3 3 6 . Smi ths onian I ns t i tu t ion P re s s . 98 p p . 

_____ , and G .  C .  �1ontgo mery . 19 7 3 .  Ac t ivi ty  p a t t e rns and r a t e s  o f  
movem e n t  o f  t'vo- t o e d  a nd t h r ee- t o ed s lo t h s  ( C h o l o e p u s  h o f fmani 
and infus c a t us ) . J .  Mammal . 5 4 : 9 4 6 - 9 5 4 . 

Tanner , J .  I .  1 9 6 3 . No u n t a in temp e ra t u res in the s o ut h ea s t e r n  a n d  
s o u t hwe s t e rn Cni ted S t a t es  d u r ing l a t e  s p r ing a n d  e a r l y  s uiT�er .  
J .  Ap p li ed Me teor . 2 :  4 7 3- 4 8 3 . 

Ta te , J .  T . , a nd N .  R .  P e l t o n .  198 0 .  Huma n-bear i n t e r a c t ions in the 
Smoky Moun t ai ns : Focus on u r s i d  a g g r es s io n .  In  P r oc . 5 t h  
I n t ern . C o n f . o n  Bear Research and rlanage . ,  Mad i s o n , HI ( in 
p r e s s ) .  

Tho r n t hwa i t e , C .  H .  

o f  c lisa t e .  
1 9 4 8 . An a p p roach t owa r d  a r a t ional c la s s i f i ca t i on 

Geog . Rev . 38 : 5 5 - 9 4 .  

U . S .  Depar tme n t  o f  Co n:.11e r c e . 1 9 7 2 .  C l ima t o graphy o f  the l.:ni t ed S ta t es . 
Na t l . Oc eanic Atmos . Adm in . Envir . D a t a  S e rv . Na t l .  Park S e r v . : 
2 0- 4 0  

Wa l d s c hmid t ,  S .  R .  19 7 9 .  The e f f e c t o f  s t a t i s t i c a l l y  b a s ed mod e ls on 
h ome r ange s i z e  es t imate o f  Am .  Nid l . Na t .  
101 : 2 3 6 - 2 4 0 . 

1\h i t take r ,  R .  H .  1 9 5 6 . Vege t a t ion o f  t he Great Smoky :toun tains . 
Eco l . :,!o n o g r . 2 6 : l-80 . 

Wi lc o t t , J .  C . , a nd W .  A .  G a t e s . 1 9 7 7 . A revie� o f  ex i s t i n g geographic  
in f orma t i on sys t err.s and s ome rec ommend a t ions for  f u t ;.: .r e  sys tems . 
P ro c . . C l a s s i f i cat i o n ,  I nven t ory , and Ana ly s i s  o f  F i s h  and 
Wi ld l i f e Hab i ta t , Phoenix , AZ . 1 2 6  pp . 

Wi l ley , C .  H .  1 9 7 4 . b l ack b e a r s  f r om f i r s t p r emol a r  t o o t h  
s e c t i o ns . J .  Wi ldl . Manag e .  3 8 : 9 7 - 100 . 
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Tab l e  3 4 .  Re l a t iv e  b a s a l  a r ea (rn
2

/ h a )  o f  hard ma s t  p ro d u c i ng s p ec ie 
by s l o pe p o s i t ion , a s p ec t , and c onvex i ty o r  concav i t y o f  
t o p o g raphy f o r  t he Hannah Ho u n t a in a re a , GSHNP (Ha rmo n 
198 1 ) . 

S lo p e  P o s i t i o n  N o r t h  S ou th 

Conc ave s hape 

Upp e r  1 / 3 4 6
c , d 

6 6
d 

6 3
d 

M i d d l e  l / 3 4 6
c , d 

5 6 3d 

L ower 1 / 3 5 5 5 

Up p e r  1 / 3 6 4
d 

6 3
d 

1 1  

Mid d l e  l / 3 4 6
c , d 

6 4
d 

1 1  

Lmve r 1 / 3 5 5 2 0  

a 
Inc ludes and Aes c u lu s  s p .  ' s p . , s p . '  s p . ' �--��-
s p . 

b 
S i m i l a r  va l u es a l l owed c om b i n i ng o f  Ea s t  and �e s t  values . 

c 
Only 2 3 % o f  t h i s  va l u e i s  a l l  o th e r s  inc l u d e  a t  l. eas t s p . ' 
5 0 % us s p . 

d 
On ly the s e  va l u e s  u sed in p r ed i c t iv e  mod e l  f o r  h i g h  y i eld o f  areas 
h a rd ma s t .  

1 2 5  
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Tab l e  3 5 . P er c e nt a g e  a r e a  o f  g round covered by d ec iduous and f l e shy 
f ru i t  p r odu c i n g  e r i c a d sa b y  s lo p e  p o s i t i o n , asp ec t ,  and 
c onvexi ty o r  conca v i t y  o f  t o p ography f o r  the Hannah Mou n t a in 
a r e a , GSNNP ( Harmo n  1 9 8 1 ) . 

S lo p e  P os i t i on No r th S ou t h  

U p p e r  1 / 3  2 1 1  

Hid d l e  1 / 3  9 1 

Lower 1 / 3  0 0 1 

Convex t o  f la t  

U p p e r  1 / 3  

Nidd l e  l / 3  0 2 1 2 2  

Lowe r l / 3  3 1 1 5  

----�---------------------------------------------------------- -----------

a 
G .  bacca t a ,  Vac c inium vac i l l ans , 

b 
S imi l a r  va lues al lowed c o mb i n in g  o f  Eas t and \.Je s t  val ue s . 

c 
Comb inat ions u s ed in p r ed ic t ive mod e l  f or ar eas w i th h i g h  c o nc en t ra­
t ions of sh r ub - b or ne so f t  mas t . 

L 2 6  
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APP END IX C 

J h . li .1 . .tl'i\ . b e .J r :; , · ; t p t u r L d  i n  B u n k e r  H i l. l  s a r ea , G SHNP , 1 9 7 8 - 1 9 7':) .  

·-- ------- --·-----.. ------------------------

W e i g h t T r a p  
Bea r N o . Da t e  S ex Ag e Ta t t oo Ear Tag s (kg ) Typ!.! 

·-- �-------

E 7  1 3  Augu s t  1 9 7 8  F 8 E 7  L5 7 5 7  C u l v e r t  

3 2 1  2 'J  J un e  1 9 / 8  F 3 Nune LN9 7 4 3  Cu l v e r t 
IUU 2 1 

2 2  J une 1 9 7 9  4 3 2 1  5 1  S na r e  

2 0  Ju l y  1 9 7 9  RO r4 2 l  4 8  Snare 

401 28 J u n e  1 9 7 8  t-1 3 1 0 4  LOr 4 0 1  4 7  C u l v e r t 
RJ>J1W l 

1 2  Alll-C U .S t  l lJ 7 o  5 4  C u l v e r t 

C ommen t s  

I n  the c ompany o f  3 c u b s ; 
b ea r  p r eviou s ly rad i o­
c o l l a r e d  in w in t e r  d e n ,  
c o l l a r  l e f t  o n  b ear . 

Rad io- c o l lar a t t ac h ed . 

Ref i t t ed wi t h  new rad i o ­
c o l la r  

Righ t ear t ag c hanged . 

Rad io - c o l lar a t tac hed . 

C a p t u red 24 S e p t emb e r  1 9 7 9  
near Har t f o r d , TN b y  s ta t e  
w i ld l i f e  o f f i c e r s  who 
remov e d  r ad i o- c o l l a r  and 
t ra n s p o r t e d  b ea r  to And r ew 
J o h n s o n  W i ld l i f e  Mana g emen t  
Area . 



Tc:tbl .:: ]()  

llear No . 

4 0 2  

4 0 3  

!tCl4 

405 

( c on t.:  i. n • 1 t �  u )  . 

iJ ;; t e S e.x 

----�---- --

6 J un e  1 9 7 9 

29 J un e  1 9 7 8  H 

1 8  J u nL: 1 9 7 9  

2 9  J u ne 1 9 7 8  F' 

6 J une 1 9 7 9  

2 9  J u ne 1 9 7 8  F 

1 2  J\u �•, u ::;; l: 1 9 7 3  !'1 

Age Ta t to o  E a r  Ta gs 

I 
'+ 

4 4 02 LN4 0 2  
ROr 4 0 2  

5 

3 4 0 3  Ll'14 0 3  
RO r 4 0 3  

4 

3 4 0 4  LN4 0 4  

J 4 05 LOr 4 05 
RN4 05 

We i g h t  Trap 
( k g ) Typ e  C onunen t s  

8 2  C u lv e r t  R e f i t t ed w i th new r a d i o -
c o llar ; i l l e gally k i ll ed 
6 Novembe r  1 9 7 9 .  

7 9  F r ee- Bear d a r t ed wh i l e  w i t h  b e a r  
range 403 who was c a u g h t  i n  a 

s na r e ; rad io - c o l l a r  
a t  Ute hed ; b e a r  r emoved 
c o l l a r  8 Augus t 1 9 7 8 . 

9 1  Sna r e  Rad i o- c o l l a r  a t t ached ; bear 
r em o v e d  c o ll a r  1 0  Sep temb t..! r 
l tJ 7 9 .  

3 8  Sna r e  Rad i o - c o l la r  a t t a c hed . 

4 3  Refi t t ed w i th new rad io-
c ol la r  

4 8  C u lv e r t  Rad i o - c o l la r  a t t a ched ; never 
l o c a ted a f t e r  15 July 1 9 7 8 ,  
f a t e  unknown . 

39 Cu l v e r t  Rad io-c o l l a r  a t t ached 

1-' 
N 
co 



Ta b ! 0  J b  ( c on l inucd ) . 

B e a r  N o . Dn t c  S e x  

' ---�-------- -�--... ··�-·-··---------

:! :!. J u ne 19 7 9  

4 0 6  l ]  Augu s t  l S 7 8  H 

4 0 7  1 7  Augu s t  19 7 8  H 

4 0 0  li 1\u g u ::; t  1 9 7 8  F 

4 0 9  l7 Aug u s t  1 9 7 8  M 

4 1 0  2 5  Aug u s t  19 7 8  N 

::: H Au gu s t  1 9 7 8  

4 11  :� 5 1\ u�� u  s t l (J nj �1 

Age Ta t t oo 

4 

l !! 0 6  

l 4 0 7  

7 4 08 

3 4 09 

l 4 10 

l. [I l l  

Ear Tags 

LOr406 
RM40 6  

LOr 4 0 7  
RM4 07  

LM4 0CI 
ROr 4 08 

L0r409 
Ili-1l1 09 

LOr4 10  
R.tv14 1 0  

LO t. 4 .U 
l\1'-14 ll 

11eigh t 
( kg ) 

4 5  

2 9  

1 9  

5 2  

54 

26 

32 

Trap 
Typ e  

Cu lver t 

Culve r t  

Cu lver t 

C u lvert  

Culver t 

C u l ver t 

Culve r t  

Commen ts 

Kef i t ted wi t h  new r ad io­
c o l la r .  

Radio- c o l l a r  a t t a c hed . 

Rad io- co l la r  n o t  a t t ac hed . 

Rad io- c o l la r  a t t a ch e d ; b e a r  
removed c o l l a r  p r i o r  to  
1 S ep t emb e r  1 9 7CI 

Rad io-col l ar  a t tached . 

Rad io- c o l l a r  no t a t t a c hed . 

Rad io-coll a r  not  a t tached . 

Rad i o - c o l lar a t t a c hed ; bear 
k i l l ed l eg a l ly 3 0  Oc to ber  
1978  a t  Snowb i r d  Mountain , 
N o r t h  Carol ina . 

;-.. 
f'-..) 
'-0 



Tab l e  J6 o n U  n u c• ,.l 



Tab l e  36 ( ccat.Lna�·d ) .  

·--------·---· --------·--

JJ c a r  No . Da t e  S e x  Ag e Ta t t o o  E a r  

------··-----�--�--��·-----

4 2 3  2 2  J u l v  1 9 7 9  F 2 4 2 3 LM4 2 3  
ROr 4 2 3  

602 23  J u l y  1 9 7 9  H 4 60 2 LR602 
R----

4 2 4  1 0  Augu s t  1 9 7 9  F 7 4 2 4  LM4 24 
ROr 4 2 4  

4 2 6 13 Aug u s t  1 9 7 9  F 2 4 2 6  LH4 2 6  

ROr f1 Z 6  

4 2 7  1 4  Au;� u s t 1�l 7 9  F 2 4 2 7  LN4 2 7  
IWr -'+ 2 7  

W e i g h t  Trap 
( kg )  Type 

2 3  S nare 

68 C u l ve r t  

4 3  S na r e  

3 2  Snare 

3 2  S n a r e  

·------

Commen t s  

B r eakaway rad i o - c o l la r  
a t t a c h e d . 

Rad i o -c o l l a r  a t t a c h e d ; b e a r  
n ev e r  r a d i o- J oca ced , 

r e p o r t ed i l l e ga l l y  ki l l ed 
i n s i d e  P a r k  ( u nc on f i rmed ) .  

B r ea kaway r a d i o - c o llar 
a t t ac hed ; l a c t a t in g , 

a s s umed t o  b e  in t h e  
p r e s en c e  o [  c u b s ; bear 
r emov e d  c o l la r  b e tween 

2 0- 2 2  S ep t .  1 9 7 9 ,  cub t o o t h  
and c l aw ma r ks o n  c o l l a r . 

B re a kaway r a d i o- c o l l a r  

a t  t a c hcd . 

B r e a kaway radio - c o l la r  
a t t a c h e d . 

1--' 
w 
1--' 
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AP P E N D I X  D 

Tab l P  3 7 . An n u a l home r <J ngc e s t i ma t es a n d  n o rma li t y s t a t i s t i c s  f o r  9 black b e a r s  u s i n g  the 

L v a r  J . . t l t� c .Ll. i p t l , · ,J .L  tnudc; l  (Ko e p p ]  c l  al . 1 9  5 ) . 

Bea r  

Num b e r  

40 1 

4 0 3  

4 0 5  

4 0 6  

4 0 9  

4 1 3 

4 1 4  

E 7  

3 2 1  

Ye a r  

1 9 7 9  

1 9 7 8  

1 9 7 9  

1 9 7 9  

1 9 7 9  

1 97 9  

1 9 7 8 - 7 9  

1 9 7 9  

1 9 7 8  

1 9 7 8  

1 9 7 9  

Num b e r  of 

Loc a t ions 

I 01  

9 5  

54 

1 1  5 

1 2 5 

6 5  

50 

1 0 3 

70 

1 04 

1 50 

Area o f  E l l i ps e  { km2 ) 

�-95t ______ ·gat 

2 8 . 4  

3 . 9  

5 . 3  

1 7 . 6  

50 . 5  

70 . 8  

54 . 7  

4 .  1 

52 . 4  

9 . 2  

7 . 1  

2 1  • 7 

3 . 0  

4 . 0  

1 3 . 4  

3 8 . 7  

53 . 6  

4 1 . 5  

3 . 6  

4 0 . 0  

7 . 0  

5 . 4  

Skewn e s s  

RG 1 /T ----vcr!T 

- 1 . 6 / - 6 . 7  

0 . 2 / 0 . 8  

0 . 2 / 0 . 7  

-0 . 5 / - 2 . 3  

0 . 9 / 4 . 0  

1 . 9 / 6 . 5  

0 . 9 / 2 . 8  

0 . 9 / 3 . 8  

-0 . 3 / - 0 . 9  

1 . 7 / 7 . 1  

0 . 9 /4 . 5  

-0 . 8 3 / - 3 . 5  

- 0 . 5 / - 2 . 1  

0 . 2 / 0 . 5  

-0 . 3 / - 1  . 2  

- 0 . 3 / - 1 . 2  

0 . 1 / 0 . 4  

0 . 4 / 1 . 3  

-0 . 8 / - 3 . 5  

- 1  . 8 / - 6 . 3 

0 . 2 / 0 . 9  

-0 . 4 / - 2 . 2  

Kur tos i s  

X?:77T 

7 . 9 / 1 6 . 7  

0 . 1 / 0 . 3  

-0 . 8 / - 1  • 2 

2 . 0 /4 . 6  

1 . 1 / 2 . 5  

4 . 3 / 7 . 5  

-0 . 2 / -0 . 4  

1 . 6 / 3 . 4  

- 1 . 8 / - 3 . 2  

5 . 7 / 1 2 . 2  

0 . 2 / 0 . 5  

-- YG27'f __ _ 

3 . 6 / 6 . 5  

2 . 1 /4 . 4  

- 0 . 6 / - 1  . 0 

2 . 7 / 6 . 0  

0 . 5 / 1 . 3  

-0 . 5 / - 0 . 9  

0 . 4 /0 . 6  

-0 . 3 / - 0 . 6  

8 . 8 / 1 5 . 7  

-0 . I I - 0 . I 

1 . 1 / 2 . 8  
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APPEND IX E 

Ta b l e  38 . Ann u a l. and sensona l home range s i zes for 20 b l a ck b ear!:l i n  t h e  CSMN P , 1 9 7 8- 1 9 7 9  

_ ._c;a t:_cgory 
Be a r  Numb er 

Sp r i n g  

---···--- - - - - ------·-· 

S u b ad u l t  ma les 

4 0 1  

4 0 5  

406  

9 

S p r i n g / S umme r  
_l.!_gme Range 
1 9 7 8  1 9 7 9  

1 3 . 1  

l S . J  

1 1. 9  

80 . 5  

t. O ')  - - - - 4 6 . 9  

4 1 9  - - - 2 7 . 7  

Ad u l t ma l e s  

<; 0 1  1 4 . 0  

!t0 2  1 3 . 5  

!1 O S  0 . ':)  5 . 3  

409 6 . ]  8 . 7  

4 1 3  2 8 . 8  1 1 . 0 

Fa l l  

2 4 . 9  

1 1 . 0  

1 4 . 4 

1 9 . 3  

Convex p o l y g o n  

- -----�-� -- -............... ----�--------- -�-� ------·---

3 8 . 7  50 . 5  

2 1 . 7  28 . 4  

1 3 . 4  1 7 . 6  

5 3 . 6  7 0 . 8  

4 1 . 5  5 4 . 7  

( 1 2 5 ) 

( 10 1 )  

( 1 1 5 )  

( 65 ) 

( 50 ) 

:) 9 . 2  

2 9 . 6  

1 4 . 4  

4 6 . 8  

30 . 7  



Ta bl e 3 8  ( c o n t i n u ed ) . 

--- - -- - - - -----------·--�-

l·�t.ll���-
lk·a r N uml. H: l" L Y 7 Y  

Subad u l t f c,nw les 

3 2 1  - -

4 0 3  0 0 

4 1 4  - -

Ll 2 3  - -

4 2 6 - -

ft 2 7 - -

Ad u1 t fema les 

3 2 1  - 1. 6  

4 0 3  - -

4 1 4 - 0 . 9  

E7 -

Sp r ing/ Summe r 
Hom<::! l�1ge 

_ 

19 7 8  1 9 7 9  

3 . 8  0 

2 . 2 0 

- -

- -

- -

- -

- 2 . 7  

- 2 . 4  

- 2 . 0  

3 . 8  -

Fa l l  
l !ome Ra nge . 

l SI 7 i:l  1 9 7 9  

3 . 7 -

1 . 7  -

2 2 . 8  

- 4 . 2  

- 1 0 . 2  

- 3 . 9  

5 . 3  

- 2 . 3  

0 1 . 9  

9 . /4 -

------·-

Con f i d e n c e  

9 0 /c. 

7 . 0  9 . 2  

3 . 0  3 . (}  

5 . 4  7 . 1  

4 . 0  5 . 3  

3 . 6  4 . 1  

4 0 . 0  5 2 . 4  

( 1 0 4 ) 

( 9  5 )  

( 1 5 0 )  

( 54 ) 

( 1 0 3 )  

( 7 0 )  

.0�- - - �----M·� ---·-

Convex po 

·----�--

5 . 1  

3 . 8  

5 . 5  

3 . 2  

2 . 7  

1 0 . 8  

r­
w 
.j> 
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APP EN D IX F 

Ta ble  J9 . Cha rac t c r i � t ics o f  t h e  e x t e n s i v e  moveme n t s  d i sp l a y e d  b y  8 b l a c k  b e a r s  in the G SMNP , 
l Y 7 8 - l 9 7 9 . 

Bear No . S e x  Da t e  

4 0 ]  H 3 1 9 7 9--Y Au g u s t 

1 2  Augu s t  

2 4  S ep t emb e r  

4 1 9 7 9--6  J une 

3 1  Oc t ob e r  

3 - 5  N o v emb e r  

7 N o v emb e r  

405 H 3 1 9 7 8-- 1 7  Au g u s t 

D i s tanc e f r om 
P r ev i o u s  Loca t io n  

69  krn 

p r o x .  90 km 

De s c r ip t i o n  of Mov emen t / Lo c a t i on 

Loc a t e d  on no r t hwe s t  s i d e  of 
G r e g o r y  B a l d . 

Ac t iv i t y  rec o r d ing f r om s ame a r e a . 

Cap t u red in Har t fo r d  TN ; r e l e a s ed 
in And r ew J ohnson Wi ld l if e  Ha nage­
me n t  Area . 

R e t r a p ped In s tudy a r e a . 

L o c a t e d  n e a r P a r s on High Top , 
ins i d e  the s t u d y  a r ea . 

Loc a t e d  on w e s t s id e  o f  Ch ilhowee 
Res e rvo i r , o u t s id e  Park b o u nd a r i e s  

Rad i o- c o l la r  l o c a t e d  i n  r e s e rv o i r .  

Loc a t ed n e a r  S am ' s  G ap i n  s tu d y  
a r e a . 



T a b l e  3Y o n t !nued ) . 

Bea r Nu . S ..: x  Age 

---- ------ -------

!, 0 6  �1 1 . 5  

D a t e  

1 9 7 8 -- 1 7 Aug u s t ­
S S e p t e mb e r  

8 S e p t emb er­
] Oc t o b e r  

9 Oc t o b e r  

1 9 7 8-- 1 8  Sep t emb e r  

2 7  S e p t em b e r  

LO Oc t o b e r  

9 N o v em b e r  

18 Nov emb e r  

D i s t a n c e  f r om 
P r ev i ou s  L o c a t i o n  

12 k m  

12 km 

1 0  km 

Ap p r ox .  20 km 

2 ') km 

D e s c r i p t i o n  u f  �1ov e men t / L o c a t ion 

Ov e r  a p e r i o d  of 2-3 w e e ks , s h i f t e d  
to a r e a  near Shu c ks t a c k  Mou n ta i n , 
o n  t he N o r t h  C a r o l i na s i de o f  t he 
Pa r k ,  o u t s i d l'  t h e  s t udy a r e a . 

Rema i n ed i n  a r ea d e s c r ibed above . 

Loc a t e d  b a c k  i n  s t u d y  a r ea . 

Lo c a t ed n e a r  D a l t o n  Gap , in s t ud y 
a r e a . 

Lo c a t ed n ea r  S awmi l l  Rid g e / Ab r ams 
C r e e k , in s tu d y  a r e a . 

Lo c a t ed i n  C h e r o k e e  N a t i ona l 
F o r e s t t o  t h e  wes t o f  the s tu d y  
a re a . 

L o c a t e d  in C h e r o kee Na t i o na l  
Fo r e s t .  

Loc a t ed o n  Ha p p y  V a l l ey R idge in 
the P a r k , in the s t udy a r e a . 

w 
0' 



Ta b.L e 39 ( c o nt inued ) . 

B·2 a r  tJc . :;ex Age 

4 0 () H j 

4 1 1  N 2 

Dut:e 

1 9 7 8- - 1  Sep t ember­
J O  November 

1979--1-7  O c t o b e r  

1 0  Oc t ob er 

2 6  O c t o b e r  

1 9 7 8--1 S e p t emb e r  

18 S ep temb e r  

1 8  Oc l o b e r  

24  O c t o b e r  

D i s tance f rom 
P re v i ous Loc a t io n  

---------------------------

Desc r i p t ion o f  Movemen t / Lo c a t ion 

---------··- -�---·· 

5 - 7  km 

5 - 7  km 

Ap p rox . 26 km 

App r o x . 24 km 

App r ox ima tely 50% o f b ea r ' s  loca­
t ions w e r e  ou t s i d e  of the Park 
b e tween C a ld e rwood Res ervo i r  and 
h ighway 1 2 9 , o u t s i d e  o f  s t ud y area . 

Loc a t ed near Skunk Ridge , in 
s t ud y  area . 

Loca t ed in nor theas t corner o f  
s tudy area . 

Re turned t o  area nea r S kunk Ridge . 

Lo c a t e d  near Bunker Hi l l , i n  s tudy 
area . 

Loca t e d  in no r theas t s lo p e s  of 
Snowb ird Moun tain i n  Nor th Ca r o l ina 
o u t s ide o f  the Par k ,  app ro x . 8 km 
wes t  o f  Rob b in sv i l l e . 

Lo c a t e d  i n  same general  a r ea as 
above . 

Lo c a t e d  near southern end of 
Cal d e rwood Res ervo i r ,  o u t s i d e  of 
the Par k .  f--' 

w 
-.._J 



T:J. !J le ]() 

B e a r  N o . 

4 1 4 

I ') ') 4 .-.. � 

inu<ccd ) 

u r, t  :i_ n u L·d ) • 

S e x  

F 

�i 

Ag e 

0 '-

5 

D a t e  

1 9 7 8 - - 3 0  Oc t o b e r 

19 78-- 2 7  Oc t o b e r  

3 Novemb e r  

l l  N o v embe r  

J Dec emb e r  

8 D e c e mb e r  

1 9 7 9-- J u ly 

D i s tanc e  f r om 
P r evious Lo c a t io n  

App r o x . 2 4  km 

1 0  km 

4 km 

14 km 

l Augu s t- 5 - 1 0  km 
24 S e p temb e r  

·'1 S t c p l t.:•llJb t• [ - 8 - J  ;� kill 
U S l:'p t temh..:· r 

D e s c r i p t i o n  o f  Mov emen t / L o c a t i o n  

Ki l l ed l e g a l l y  i n  N o r t h  C a r o l in a , 
abo u t  15 km wes t o f  Ro b b insv i l l e . 

Loc a t e d  n e a r  H i c k o r y  Top , i n  
s tudy a r e a . 

Loc a t ed in N o r t h  C a r o l ina s id e  
o f  Par k ,  n e a r  u p p e r  
C re e k , o u t s i d e  s tu d y  a r ea . 

Moved f ur t h e r  f rom s t udy a r ea . 

Loc a t e d i n  same a r ea as above . 

Loc a t e d  b a c k  in s t u d y  a r ea . 

T r a p p e d  and radio- t ra c ke d  i n  
s t ud y  a r e a . 

L o c a t ed in t e rmi t t en t ly i n  C h e r o ­
ke e N a t i o n a l  F o r e s t ,  we s t  o f  
s t u d y  area . 

C o l l a r  r emov ed by b e a r  on O l d  
S t ewa r t  R id g e  n e a r  San t e e t l ah 
C r e e k , N o r t h  C a r o l ina , o u t s i d e  
of s t u d y  a r e a . ,_. w 

OJ 



Tab l e  J9 ( c o n t i nu ed ) 

�----- -··----- -----�-- --

lk.:.t r  No . S ex !Ja Lt.' 

E 7  F �3 1 . 9 / 8  

D i s tan c �  f rom 
P r ev iuuH Loca t io n  

5- 7 km 

D e s c r i p t io n  o f  Mrrvemen t / Lo c a t i o n  

A minimum o f  3 t im� s , moved f r om 
area near Sam ' s  Gap t o  a r ea 
b e tween h i g hway J 2 9  and C a l d e r ­
wood Res e r voi r ,  ou t s i d e  o f  Park,  
wi th 3 c ub s  ( F i g ,  1 2 , p .  5 7 . 

,__... 
i......) 
\,() 
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Howar d  B .  Qu igley , s o n  o f  Dona ld and Ru t h  Q u ig l ey , was b o rn in  

Oakland , C a l i fo r n i a  on �lar c h  7 ,  1 9 5 2 . H e  a t t ended Sky l ine High School  

in  Oak l and , g rad u a t ing in  1 9 7 0 . He a t t end e d  O r e gon S ta t e  U n ive r s i ty 
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