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NTRODUCTION 

In Yellowstone Nat ·onal Park and sur ou.nding N;tional Forests , an area of 

approximately 5,000 sq are miles, trhere are between 11 5 and 200 grizzly bears 

(Urs us arctos horribilis) (Craighead, J . and F . Craighead, 1967). This is the 

single largest concentration of grizzlies left in the ontinental United States 

except·ng Alask. G izzlies have disappeared from most of the western states 

where they were once common. This decline has occurred from the time they were 

seen ad collected o our western prairies in 1805 by Lewis and Clark, who rec­

ognized them as a species distinct from the black bear (Ursus~ericanus, 

and Bachman) . In just over two human life spans the grizzly has become 

an endangered species in the continental United States. Stover and Trevis (1955) 

estimatre that in California alone the original grizzly bear population was 

around 10,000 animals. The last grizzly was seen in California in 1924. 

The Yellowstone grizzly is largely nocturnal , inhabits a heavily timbered 
q~ 4~ 

area. and enters his den for a winter sleep that lasts five to six months. In 

oder to study the grizzly under these onditions it was necessary to develop 

and employ a radio loca ing and tracking system (Craighead, Craighead and 

Davies , 1963); (Craighead, Fe and J . Craighead, 1965). This enabled us t o 

gather data on den site selection , den construe ion, prehiber atio behavior 

nd denning activities as ne facet of a comprehensive eco gical study of the 

grizzly bear (Craighead, et al., 1960). 

Relatively little is known of the denning activities and prehibernation 

behavior of wild grizzlies , nor is there much enlightenment to be found in the 

literature . I was genera ly thought that the Ye lowstone grizzly, like the 

black be r , and the European brown 

( 

~ 

hollow trees I windfall and dense vegetation as a site for their "hibernation" 

.?\ These were supposedly improved, enlarged by digging or to varying degrees 

prepared as a shelter for the long winter sleepo Invaniably den sites and dens 

reported t o us as those utilized by grizzliest 

bearsp not grizzlies . I, 

ned out to be the dens of black 



In November, 1963, we success f ully tracked a barren 

f ema le gri zzly, No . 164, to her win ter den (Crai ghead, F . 

and J. Craighead, 1965). As far as we know, this is the 

first instance where radio t ransmitters were used to 

a ctually track and l ocate a gri zzly bear as it entered 

its winter den. Radiotracking gri zz ly bears to obtain 

i nformation on denning and prehibernation behavior be g an 

i n 1961 and continued through the fall of 1968. During 

this 8 year period we made 48 instrumentations o f gri zzly 

bears, 23 different grizzlies being involved. These 

animals were tracked or monitored for a total of over 

1200 tracking days. Some were followed in deep snow for 

4 consecutive days until the dens were located. Grizzly 

bear No. 40, (Fi g . 1) was i nstrumented and monitored for 

8 conse cutive years. Seven other bears were instrumented 

and monitored for 2 consecutive years each. Twenty-two 

grizzlies, including family members, were t racked to dens. 

The winter dens of 6 different gri zzlies were located. 

I n f ormati on was obtained on the size, character and con-
- -,. (< p I r I/
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struction of 11 activeAdens. 

The term hibernation is a controversial one. Literally, 

it means passing the winter. The general condition is one 

of suspended activities, depressed metabolism, lowered body 

temperature and re duced h eart and respiratory rates. However, 

differences in hibernators have produced varying definitions, 

these depending on the criteria set for the condition o f 
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hibernation. For this reason a short discussion of hiber-
tv/,.fvHr -ft 

nat i on seems A~~. A comprehens ive compilation on the 

subject has been p resented by Lyman and Dawe (1960) a nd Ch . 

Kayser (1961). Hibernation is a condition varying in degree. 

Species differ in t he duration o f hibe rnation, the degree of 

drop in body temperature, the relation of body temperature to 

ambient air temperature, the accumulat ion of fa t res e rves, 

the dep ression of metabolic activities , and the variations 

in s pecialization of individual organs an d tissues fo r 

functioning in the hibernating state, The bear, for example, 

shows less chan e in body f uncti~j~~, of a "true" 

hibernator than the ground s qui rre l , 

If we define hibernation followin g Hock ( 19 60) as "a 

periodic phenomenon in which body t emp e rature falls to a 

low level, approximatin g amb i ent, and heart rate, metabolic 

rate, and other physiolo gic functions fall to corres ponding ly 

minimum levels", then t h e grizzly bear is not a hibernator , 

Instead o f hibernation , Hock has proposed the term carnivorean 

l e thargy, Hock has also pointed out, as have othe rs, that due 

to the shortened season i nto which hibernators must comp res s 

their annual cycle of activities , nearly all facets of their 

life history and conseq ue ntly their physiologic functions re­

fle ct the f act that they are constantly preparing for hiberna­

tion , hibernating , or recoverin f rom that condition. Thus, 

the whole year is involved in a cyclic phenomenon that is 

hibernation , I n northern latitudes this is true o f the bear . 
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Those suggesting that the bear is not a hibernator point 

out that though bears go into a dee p sleep and are inactive 

for considerable periods o f time, they do not become torpid 

and helpless as do most hibernators. The y can generally re­

act quickly and energetical ly to disturbance and their body 

temperature does not approach the ambient air temperature. 

However, depression of the body temperature below the normal 

range (31° C. +) has been reported ( Kalabukhov , 1956 ). 

Following anesthet izing and instrumenting of a hibernatin g 

black bear, we recorded a body temperature o f 28.5° C. 

which gradually rose to 36.0° C. twenty-one and a half hours 

later (Craighead, F. and J. Craighead, 19 67). Folk (1960) 

obtain_ed~ a ).ow heart rate of 18 ppm from a hibernating grizzly .,y'
\,{ 'f'A'r . ~ a.,,-,,,,~~,~~~~,M-~d ->Wtj,~ -d ,,..,. 

in capti ity . A Morrison (1960) states that it may be calculated 

that because of its low thermal conduct ance the bear cannot 

maintain a body temperature near the ambient air temperature. 

He concludes "in any event, it is clear that bears lie in the 

interfacial zone between animals which might last through the 

winter at or near their b asal metabolic rates and those which 

cannot". 

An animal's potential energy reserve is proportional to 

body weight in animals of all sizes, but the basal metabolic 

rate is weight dependent. Thus {!he f a sting potential will vary 

directly with weight:Jthe larger the animal, the lower t h e 

metabolic rate . The larger animal can thus fas t longer than 

the s maller without a modificati on in metabolic level. A bear 
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going into winter s leep with the usual ·fa t reserve can fast 

200 days (7 months) without greatly reducing body temperature 

an d basal metabolic rates as do "true" hibernators. Low 

ambient air temperatur e s , dee snow, an d the unavailability of 

food appear to make h i_bernation or winter sleep essential to 

the in the Yellowstone area. Morrison (1960) 

sug ests that the limited observed dep ression of body tempera­

ture and metabolism in the bear may qualify the bear as a n 
~ L 

"ecological" hibernator4 &:!iile t he limited extent o f these 

changes and the lack of adaptatioi:is for f un c tioning at low 

temperatures mavdisqualify a " physiological" 

hibernator. &e-ea't?S'e l ~q,:_t i,p-9.!iS?_n-2:_~ ~ -~ e f u 1 on:) fid.e 

will cons ide r the b~ not as a .;1onhibernat9r but as ~eco-/ ::I, ,,,/ 
~ ,w<-< . ,r f -6,f, ,, • ~ ___ (t C"~(A 1,,l-y 

logical. hibernator # ~ • n ,,;le., / /4.,.-l 44'{,. ·t o-,/;.. u~ 4,hv. 
4 

Further clarification o f terminology is sug ested by Mats on 

( 1946 ) who compares hibe rnation to dormant state, as does Eis en­

traut (1933). Hibernation is consi de red a "torpid state"; 

11f orpid" bein g defined as "having lost, partially or wholly , 

sensibility or the p ower o f motion". This is a state from 

which the a n imal can be arous ed on ly wi th difficulty. Be ars ~ 

during their winter sleep are dormant rather 

sense that they are rather easily aroused to 



Study Area 

Yellows one Park and the sur ounding forest study area lies largely between 

7,000 and 8 ,000 foot altitude with Electric Peak r eaching an elevation of 11 ,155 

fee opping to an elevation of 5,282 feet near Gardener, Montana . 

Ei hty to 85 percent of the area is timbered and most of this lies within 

the spr ce- ir (Pie a- abies) format ion. The lodgepole pine type (Pinus contorta 

Du l o), i t ansition . to the spruce- fir climax type is the most x ensive. 

It covers nearly 75 pe cent of the park (Bagley, 1936). ~dditional habitats 

hav .. a marked influence on the grizzly bearo One of these is the sagebrush-

r ss type domina ing dry areas of good soil for long periods before finally 

sue umbing t o the lodge ole pine and aspen (Populus tremuloides Michxo) invaderso 
( CA...-~JC- fib 

Another is the alpine and subalpine meadow type representative of the Ccwe;rpoa 

f rmattion and cha acter ized by gra ses, edges and numerous d, ar plants o 

These two open-land types in combina· ion with timbered areas appear essential 

for optimum grizzly hea habitat . The open types provide the bulk of their 

ood, the timbered ea food, daytime retrea sand denning site o Although the 

timbe eel land consists primarily of the a-tther sterile lod epole pine fo ests 

here are extensive areas where these a e being invaded by yo ng limber pine 

(Pinus . exilis , J mes) and whitebark pine (Pinus albicaulis , Engelm~ both of 

which periodically furnish abund nt pine nut cops in f avorable years . A 

va iety of berries in burned- ove a eas swell as huckleberries or who.tlebe ries 

(Va cin · um s co rium Leidber •) and(Vaccinium membr ceum Douglo) furnish 

spar die seasonal food in the unde story of timbered typeso 

The ave age maxim tempe at res during the summer e in the seventieso 
/fr ,.J l) -,, ! l L d t.,J t 3 ...,. - "'' "F. 

t he highe t reco ded tempe ature i s 98° F Ji All areas of tihe P k have eco ded 

f · t least -40°1 t ome time . Sno f 11 is heavy o er most of he Pak which lies 

betwee 7 ,000 fee and 8 , 500 eet. Here nnual snowfall averages close o 150 

incheso Ann a pr ecipi ation varies f om an ave age of 13073 t o 38 . 26 incheso 

(U.S. Dept o of Comme ce Climatological Summary , 1959) . 

Carrion fo ms a onsiderable portion of he die of the grizzly be and 
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.,e>~~~l!:Ciil~ ~ influencesA~~:1:&813-l~~ffl"'~~~,ei"' Estimated populations of 

la ge mammal spe ies in lude : Black bear , 500 , Pronghorn (Antilocapra americana) 

170 , Bighorn sheep (0vis canadensis, Shaw) 600, Bi:$on (Bison bison) 580, mule 
L 

deer (Odoco,ieus hemionus Rafinesaue) in wint 500, elk (Cerv s canadensis 

Linnaeus) in winte 8 , 300 and moose (Alces alces, Nelson) in summer 4,50 . {Dept. 

of Interio , 1970) . 

Carnivores sufficiently numerous to compete with the g izzly for food 

include the coyote (Cani lat ans , Merriam) black bear and badger (Taxidea tax s 

Shrebe ) • 



Methods and -l4a~~ 

Information on prehibernation behavior and denning activities 

of grizzlies was obtained by means of radiotrackin g . This was 

accomplished by plot t in the p os ition and movements of bears from 

-5-

the intersection of bearings ( f ixes) made from a distance 

( Fig . 3). Then by moving in on foot , guided by portable 

directional receivers, the grizzlies were observed at close 

ran ge. Chan es in signal strength and re gularity also pro­

vided information (Craighead, F. and J . Crai ghead, 1965). 

For example, an interrupted signal often indicated that a 
I 

grizz ly was either diggin a den or moving in or out of a den. 

The radiotracking system was desi ned so as to be a s flex­

ible and as portable as possible, thus making it o f maxi mum 

use in various types of field work. Basically, the system 

consi sts of transmitter-collar assemblies that are p laced 

around the necks of the bears ( Fig . 2). A padded tuned loop­

antenna acts as a collar. The transmitters are variously 

pulsed so that individual bears can be identified b y the 

di fferent pulse rates. The si nal is picked up by portable, 

fully-transistorized receivers that are directional when used 

with various types of antennas. With the hand-held portable 

receiver, a loop antenna was employed in conjunction with a 

sense antenna (whi p ). 

The equally sens iti ve lobes of the loop antenna resulted in 

a 180 de gree ambi guity, making it difficult to determine si nal 

dire c t ion unless the sense antenna was activated. This sup­

pressed one lobe of the l oop antenna pattern, thus p rovidin g a 

13 db suppression of the r everse lobe and a 3 db enhancement of 

the forward lobe, givin g a 16 db f ront-to-back ratio ( Varney , 
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• als , made durin g the fallmar ked anlObs ervations o f 

p e iod of dis ersal to den si tes , revealed that s ome 

grizzlies traveled even greater distances than those 

measured by radio . Some definitely traveled beyond the 

Followin f arboundaries of Yellowstone National Park . 

rangin ~r i zz li e s a t thi s tie o f year was diffi cult as 

• • d t h·k·n 1·n snow varyin f rom 6 - 18"travel was l1rn1t e o 1 1 

This is a fall - winter transit ion period where thedeep. 

us e of snows h oe s or ski s is not p r a cti cal. 

Grizzly Bear Daybeds 

G izzly b s tend to be more active a1 night than during daylight ho s , 

b t act ·vity patt ns vary dth se sons, food bundance and with other f c or . 

·i.In the Yellow tone Region, most griz lies are acti both day and n · ght d ing 

the early sp · ng mon hs when ood is elatively sc ce. They are fl.gain similarly 

tive uring the all oft e year fo ag io to ente ing dens or their 

win er sleep. In summe they rest d in daylig tho s an ora eat night . 

A re u s pply of food rom earth- illed g rbage dumps to some ex ··e t influenc s 

the grizzly ' s t~enty- o ho ivity patten n This ood s p y permits 

some gr · zzl · es to rest more· ban might be sto y in summe and nds t o on-

g egate i zl · es in fa o ed. d ytime et eats . A tw nty- fo hour a tivity 

0pat ern obtained by r d • o monitoring f r om G izzly #40 f e enting th r1 -'J"'II1 rea 

revealed hat he pent 5.2% of her time feedin and 84. 5% 
appeared typ ' cal o summer acti ity and as obtained 

T is p~ ern/ in late August u ing an ace eromete o activ · ty tr nsmitter . 

Grizzlies us ally rest in protected retrea s uch as windfall and dense thickets 

of spruce , fir nd odge le pine. Her e they rake out sh 1 w dayti e bed r 

la " s, us lly only ew inches de. The o es d is often sc aped to 

mine al soil. Occas • nally the daytime bed is lined with ass or other vegeta-

tion but such beds a ea e cepti.on. These eds, or ot ers p epa ed close byp 

e sometimes ~sro day after day by the same animals . A mothe nd e 

wi.l repose close together1 se eral o twenty eet apa t. Litters of cubsp 

year ings a.nd even t -r - yea olds t t v ' for one ea on or nether been 

per nently se r ted f om the mothe a.lso often spend the day­

light ho's esting to et.her . 

}'fast beds e hallow cavations, but 

These a e in slopes or gob k under f llen log nd e suff ' ciently large nd 

deep to ovide cover nd shelter fo he bear. Such excavations pro ide cooler 

~ tef mpera.tures than surf ace beds and may also ena le the gr izzlies to/lis-Ot away 

~ flies . 

In Hyden Valle he e rizzli s e c n egated during the surnmer months 

due to artifici al foods pp ies, the animals seek nearby " tti..mber ed ar eas or 
~ j- -

https://cepti.on


I "timbered islands" as daytime et eats . Under these circumstances it has not 

been unusual to jump five or six g izzlies from beds only several hundred feet 

apart, Such concentrations of daytime beds seem to be asso iated with a local 

and continuous seasonal source of food. Out of literally hundreds of daybeds 

observed , most have been loc ted ~ ther in very dense stands of timber or in 

e trBnsi e lodgepole windfall. Oftten a downed tree whose protruding roots with 

eJ.inging soil , providing both a natural depression and a wall-like earth ba rier , 

will be sed as a daybed site , When a grizzly returns repeatedly to a resting 

are or ret et , the sit e is characterized by defecations in the general area 

of the daybeds. .., 1"-\r e-
.,.,.__ O"W 

It is possible t hat one of the raither rare cave like daybeds might be 

mistaken for a winter den . However, the loca ion is quite different , Such 

beds are usually located relatively close to feeding a eas and they a en t as 

isolated f om the human or the bear communities as are the winter denso Unlike 

winter dens, they ar e not necessarily consitructed into nor th fa cing slopes nor 

at the base of large trees . 

Grizzlies dislike being disturbed from their daytime beds . By following 

radio signals to instrumented bears , we have appro ched some to within a distan e 

of 30 to 40 feet befo e they ran away . On one occasion during the breeding season 

lar e uninsi:trumented boar w s approached to within 100 feet before we spotted 

him and backed away without disturbing his slumbers , The average distance at 

which most grizzlies have been flushed rom their daytime beds is about 125 feet . 

However , many could have been approached much closer had not the immediate presence 
'"°3> 0,,V ftl"l l:1€ 

of a ~ been i ndicated by the adio-signal a.nd sufficient noise to warn 

the sleeping an · ls of our appro ch , 

During the breeding season in 1964, a la ge boar and sow No . 7 in estrus 

were located in daybeds prepared twenty-fivre feet apart , The sow ' s bed was dug 

several feet back into a hillside and the sow rested with her body in the burrow 

and her head and chin on the pile of earth scooped out to make the c v. Such a 

daybed would discourage unsolic "ted attentions f om the male during the breeding 

season , nd ma· be an explanation for p eparing his type of daybed . Another - -<!t' -



) 

hundred yards f om hese beds we jumped a young grizzly sow , #6 ,fithe da ghter of 
..,--!I •s

#?o Mothe and dau~hter wee bedded l ose together andfsu gest faI'lily ssocia-

t ion that with certain i ndividuals appear s t o continue for quite a few yeas 

afte we ning o 

I most other instances the beds of boar and sows and boars and family 

g oups were well sepa ted. Adult membe s of both sexes do not associa e closely 

exce t during the breeding season (Craighead, J . et lo , 1969) , 



Relation of Den Site to Home Ranr,e 

Two types of rizzly bear seasonal and hoe ran e 

patterns were p lotted and de lineate d by eans of radio-

trackin (Crai ghead , 1968) . One consisted of a dis t inct 

continuous area over which the grizzlies wandered and 

f ora ed throu hout the year or during sprin , summer, and 

f all. The home ran ,e unit con t ained winter den si tes or 

a den. The other ran ~e pattern consisted of summer a n d 

early fa ll foravin areas , often widely separated f rom an 

early-spring and late - fall area that contained the wi nter 

den . The latter oattern can be visualized as 2 distinct 

seas onal ranges , with the bear often travel~n g raoidly from 

on e t o the other. The home ran e e of an animal provides all 

the essentia ls for life o f the individual and thus by 

defin i tion i ncludes its den site. Den site selection , 

locat ion a n d prehibernation behavior are to a certain extent 

influenced by the ran e size a nd attern . They are also 



Pe riod of Winter Sleep 
\ 

-I n 1966 , n Decembe r 28 , . we visi ted the winter den of 

rizzly No. 40 approach in the den carefully and q uietly f rom 

below on snowshoes . The de n entrance was open thou h con­

tracted by s now. Th e r e He J?e Vo si gns ~ indicat/ that the 

bears had, move d out of the den since enterin g in November . 
V ..,{_eµ-



To peer into the den, it was necessary to lie down with feet 

sli ghtly elevated . In this position we were approximately 

5 1 f rom the sleeping sow and her 2 rown cubs. The 3 

grizzl i es were lethargic and sleep ing ~ but app arent ly the 

sow detected our presence for she growled and shi f ted her 

position . At the risk o f eli citi n g a charge from the grizzly , 

we took flas h p ictures and mo vies of the den en_trance J.f!l d ,1 1-t~ jj -~ . 
~ - CvV"J ~ ,I., ,tJ4"f/A<- >r ''f 

portions o f the bough bed within. The rizzlies W'@«e lethargic 
Q,-(IY 

,£J'l ettgh that they did not;t~~&a-,g:,,;-<;:,e.AA:H~ out of the den . 

The Yellowstone grizzly mates in J une and early July 

but a delayed implantation occurs (Crai ghead, 1969) which 

delays embry onic development and arturition. Whelp ing 

occurs during hibernation wi t hin the winter den but no dates 
&,: , 1.a 

have been obtained throu h observation o f ·'l:re-M-s in the l,~ . 

January or Fe b ruary would se e m to be the most likely mon th s , 

No f eces or traces of urine have been f ound in active dens 

recently abandoned, or even observed clos e to them. Ap parent l y 

the rizzlies do not drink nor urinate durin g the winter sleep . 

Harrin gton (1968) states that polar bears usually kee t heir 

dens clean. He found only mere traces of urine and minute 

fecal fragments in 6 of 9 dens examined. Prior to enterin 

winter dens we have observed black watery excrement suggesting 

a scouring and cleaning of the alimentary track . The Yellow­

stone grizzlies fast from the time they enter their dens 

until they leave them in the spring . 
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Occasionally a rizzl emer es from its den in mid-winter. 

One of 2 records was in res onse to a nearby food sup ly when 

a r i zzly in the Old aithful area came out in the latter part 

of February , 1967 . The bear was attracted to the carcass of 

an elk that had either been killed or had died in the v·cin·ty 

o f t~-> 

event. 

Mid-winter emergence, however, in this area is common 

Emergence from Hibernation 

I n general the Yellowstone grizzlies remain in the·r winter 

dens f rom the time they enter them in late October or November 
1vr-t~,i d 

until early April . Dee ~ snow alone p recludes travel . Tracks 

observed as early as April 4 indicate possible erner ence from 

a den in late March . Sins outside the den of _rizzly No. 40 

i n 1965 indicated erner ence in late March. The grizzlies are 

not noticeably thin when they leave their dens and start 

traveling in search of food even though they live off their 

body food reserves for annual periods varying from 5-6 months . 

Some rizzlies emer e f rom their dens as much as 3 weeks to a 

month before they leave the den site for spring feedi ng areas. 

Often when they first emer e the snow is too sof t and dee 

for the bears to travel . They remain in the vicinity of the 

dens until sunny days ~ith warming temperatures, followed b 

chilly ni hts, nroduce a crust on the snow that will sup ort 

their wei ght . 



In the spring of 1965 , No . 40 and her yearling came out 

of their den in late March and l eft the den site about A ril 

20 . Prior to leaving the y built bough beds on the snow wi thin 

several hundred fe e t of the de n entrance . The beds were on 

di f ferent snow strata or levels i n dicating intervals between 

times o f construction. The bears slept on these beds and were 

covered by snow f rom s ubseq uent storms . As the snow p iled u 

over the sleepin g grizzlies, their breathing produced an air 

shaft to the surf ace ( Fi . 13). 

Apparently the bears continued in a lethar ic state but 

we r e sle e ing on bou h beds on the snow surf ace rather than 

within the den . One su gested reason or early emergence 

f rom the den is that in the spring o f the year , the outside 

air temperatures, at least duri n g the day, are o f ten warmer 

than those wi thi n the den . At 10 : 45 a .rn . on April 28 , 1965 , 

the air temperature i nside the den o No. 40 was 0° c. (32° 

F.). The air t e mperature in the shade, outside of the de n 

and 3' above the snow was +4.4° C. (40° F . ) . The ambient air 

temperature in the sun was +10 .0° c. (50° F.). I n 1967 , sow 

Jo . 40 e erged rom hibernation with another family o 

yearlin gs. On this occas i on they le f t the de n area without 

building bough beds as was done in the sprin g o f 19 65 . 
fi 

Our observations reveal that mature male grizzlies and 

sows tend to leave winter den areas earlier than sows with 

yearlings . Sows wi th cubs o f the year are the last to leave 

So 



The carcasses of winter killed animals form a considerably 

portion of the spring diet of g rizzly bears. Animals that 

died durin g winter--elk that expired with the comin g of sprin g , 

buffalo that drowned crossing rivers on weak ice are readily 

detected and are quickly consumed by the hun gry grizzly. In 

addition1 these same un gulates,weakened by a severe winter, fall 

prey to the grizzlies. Our records include observations and 

authentic reports of gAJzzlies killing full- grown moose, 

buffalo and elk. In most cases the animals were attacked in 

deep snow or when otherwise incapacitated by their weakened 

condition. In other instances grizzlies pounced on the ani mal 

while it was lying down. A late spring such as occurred in 

1970, with more t han the usual snow de p th can result in greater 
,o,} • ~ 

than usua7' predation by grizzly bears on large un g ulates handi-

caped by sickness or weakened by starvation. Such p redation is
~A1 I 

atypical. 'N.I n early summer an occasional elk calf falls prey 

to a maraudin g grizzly. However, the grizzly is not an efficient 

predator on large game species and the effect of their depreda­

tions on a population of un gulates does not act as a si gnificant 

control. The grizzly's role as a meat eater or carnivore is 

first a scaven ger, secondly a predator on small prey species, 

expecially at hi gh population densities, and finally a killer 

of large prey animals. 



During the summer months when other food is available, 

grizzlies will seldom attempt to take large prey species. 

The radiotracking o f grizzlies indicated that they paid very 

little attention to elk as a sour4-e of food durin g the 

summer months. The elk in turn showed little concern over 

the close presence or approach of grizzlies. For example, 

while trackin g sow No. 34 we caught si ght of two cow elk 

standing quietly in the dense windfall and timber. Neither 

elk showed si gns of alarm or uneasiness either before or 

after we jumped three grizzlies. The elk were about 75 yards 

from the one grizzly and less than 50 yards from the daybeds 

of the others. Even though the grizzlies ran quite close to 

the elk, they remained quiet and did not run or stampede. The 

dense timber with windfall was such that grizzlies could 

traverse it much easier than could elk. It was a pparent that 

the grizzlies could have readily caught the elk had they 

attempted to do so, but they showed no interest at all. This 

instance is typical of numerous others where we have observed 

grizzlies and elk in the same habitats durin g the summer months. 



Grizzly Bear Prehibernation and Dennin g Activit ies 

as Determined by Radiotrackin 

Frank C. Craighead , Jr . 
John J . Crai ghead 

I 

Abstract 

Over an 8 year period grizzly bears were studie d by 

means of radiotrackin g . Eleven active dens were located 

and informati on gathered on den selection, location and 

construction as well as on prehibernation behavior . Den 

selection and di ing may occur as early as Se tember 3. 

Dens were du entirely by the grizzlies and no natural 

shelters utilized. Dens were not large and all bed 

chambers were lined with bou hs. o dens were re-used. 

I t appears that den di gging is instinctive behavior for 

the rizzly reinforced by experience . Grizzlies traveled 

f rom fall foraging areas to den sites over distances vary­

in f rom a few miles to 30 or more . The dates that 

grizzlies entered dens for their winter sleep was influenced 

by environmental fact o rs and varied by as much as a month 

over a 9 year period. All grizzli e s livin under the same 

environmental conditions hibernated at the same time . They 

entered their dens durin a snow storm. This tends to 

eliminate tracks and a ppe ars to have survival value for 

the bear in protectin g and isolatin the grizzly durin the 

vulnerable period of his life . 

\ 
\ 
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and 
,Y 

Thousands of observations made of grizz ies over a tw~- year period 

as well as those obtained through adio- tr eking indicated th there was 

little or noter ito ial defense even around carcasses on which he bears fed, 
:!o 

We have observed more th n tw~ g izzlies at one carcass eeding to ethrr with 

s prisingly little friction. When rizzlies feeding on ca casses wee apprmac~ed 

they tended to flee ather th n to make a defensiv stand . There were occasions 

when they r n tow d us making it necessa y to seek the safety of trees . These 

wee not attacks , b t situations wherein the grizzlies had detected us but had 

no pinpointed our position. We felt that pe haps ' f any re 1 defense of an 

ar a was to be exhibited t oward o he bea sit might be · n t e vicinify of a 

wint den . This "ght lso be a siite and situation wherein they would mo e 

re dily att ck man . 

Grizz y bars tend to avoid 

more a gressi nim ls than bl 

n -.....,,,--- neve one had to soot grizzly de to 

essiv~behavior or for ny other reason . ~~e following examples 

re typpi a l of o experiences with g izzlies at den sites, at care sse)and a 

d ybeds during late fall, just prior to enitering dens . 

On ove ber 3, 1964, after trudging through the snow fo two days , 

our radio signal of 82 pulses pe minute led us to the en of g izzly No. 40 . 
. • ~~?4( 

tJ,,vll ~ the sign 1 indicated that we we e c ose to the den , g owl from the ub re-

ve led that we had found it . 

darken~ the the den ent the base of ah ge fir treeo 
'{JI; E ,,u,.,r/(/1, / 

Neither the sow nor the c b~i • • We glimpsed a flash of black as the ub 
/~r,-1

<lily followed his mother , 0 1 remained hidden in the dense timber within 
J/' 

3-4 hundr ya ds of h den , but e hibited no aggres s ive behavior and never 
I 

attempted to come closer while we were in the vicinity. 

minute e from the 

ay 

?l.--- signal ~ at 52 '~ .:L pewe picked up a 

1 



h(
158 ,A WeA<U~~~~~s..:;:e~s:e· radio collar on the yearling grizzly No . 

yearling as well as his other two large li(ermates would den with their mother• 

..., No, 'lei , For the r est of ~~ signal lured us deepear into the Yellowstone 

wilde nes • Sometimes it was only a weak pulse; other times it came to us inter­

mittently , and finally stirongl;w as we approached -tine den o Occasionally it 
_/1/tld;:) ~ J 
co.~ our na;,; ~~ when out completely for long periods while the 

~izzly remained in the den . A,:t;,....,.,~ l::)-,;G'-...i~.~l--,L..:,N ~:1-r-1t>'F st· 11 following tt, he sig­
t 

nal , we entered a th"cket of doghair lodgepole growing beneath towering pines , 

H=ere • sibility was ~ th i s 101J nm>1X , I/ sudden increase in 
S,"}'i-Jfl 1..-

izzly and prob bly it-he ~ntire •1y ,,; -£ 
~ I /Wt~~~ t/4,,f t "V ~ 

were moving eceiver sensitivity and volume ompletely ~ 

down we knew that the bears had to be alarmingly close . The distance :separating ~ 

us could not be mu hover a hundred yards, From past expe ience, we knew that 

sow No . 39 w s an unusually aggressive female so we immediately sele ted 

lodgepole pines and shinnied up these trees until we rea hed a limbo From our 

perch in the trees, the signal thougq -loud, was diminshing, The bears had 

approached to within ap roximately 100 yards of us, then had t ned and un 
~ a rizzly that had 

off t :raid ra~ Sow No 39, ,~ a eco dvefAa.~ ~ ...... } 

several charges, but witho t ontact, and once had ma e an borted charge fro/ 

den , --
~,~

While tr ck ' n OW a 1 bf hew wee{s e ores e~welA.~ ~ 

1strength indicated that the 
Y'>;:J!l<~~,e-, "f~" 

her day ed ,had not~~mJ:ect' defend he 

ling indicated tru t she was nearby but we were • st 
,. ✓ , . -

when we saw her ears rise o the aler posit ' on 

from beh ' nd a allen og . even, more slowly and(\qu:a:::e;r;~i 7 
1 

than we app oa 

' 
A~ ~~--.J.w he grizzlies ~ 

m were 

Within second, o radio eceiver 

indica e, d that the be s we e moving away at a rapid rate. 

t 

if 

i 



,,,. ai3'~:)ai:~S:---'~~~il:me.....b£d....:w--e-£i::ru:r1d=~ t/lthis ill-tempe ed sow had charged 

towa d s thro gh the sno~ in h e bounds heading directly toward us for a 

? i tance of about 20 eet It wa 

wa us. back away 
J/,i,,Vl,1, 

out o he timbe and tart11, • ? -tt; 

f om the r ss, but the nc rest tree offerpig protect ion was mo e 
'/JJryYT"".... ~tt 

mile aw y. 11.£½.:'!:-6----ai'l"IT~t:4~ Cippa ently: se~ r ovement ~ t owa d the car ass 

at a fast run , stopping occa ionall;w j:ji r~a~ up on his hind legs in an attempf 
Tt!~ ~q' ~ 

o et an identifyin scent . He~~/ forw rd again } is action ~ 

the appear nee of an awesome attac~_.t~·was indeed ter ifying . However , when this 

boar/ to lJ?- appe ranees chargin us, reached the carcass, he detected the 
Ch ,, ~ ~ 't° yt;"Ct S I IJ £ L ~ 

human scent . At this moment , he instantl:w_-/1 t ned and r n in the opposite 

d"reciti.on . 

In 1968 , wet acked sow No . 101 to he den site, but app oached only 

close enough to make sure that we had found ··he den. Signals monito ed in 

subsequent day indi ated that the sow was not returning to the den and we 

suspected that she h d abandoned it. Close approach proved that this was the 

c se as there wee no acks in the vicinity . A few days lat we 

/v~ ~followed the ignal to whe e fhe sow,pb. een digging a new den as 

ro She then turned nd led in the opposite direction , 

of bl f-like c r ge, one that is not uncoilll'IJon with izzlies . 
___; 

On ano e o c sion not in the vi inity of a den , a mothe 1 · th cubs 

cha ed nd ame to within about 30 eet befo e·::suddenly b aking her onward rus 

so bu tly that her body flattened ou like the head and nee~. of cobr 

Althou. h he could ve readily omplcted her t k nd severe y ma.u ed. one 

o mo e of our te m, she turned nd pidly retre ted. 

A~:'n:'teT-'W:flieT--e:---~ rgia.....r:l.Oa '-B.'B:m"ea,ehed--ttre-CaJr-c:ars-s7i.hLIT"""e'.tlhm-wh,~h~Lrbre 

dete mi ed by the inte r ph.'<i sienals When we we:r:::e within several hundredo 

feet of the den situ ed in ~ dense tree g owth and ~ windfal , the sow 

growled and then ret eated . Hindered as we were by the deep snow nd fallen timber , 
{dZ"iu, 1J" 

the sow could haver -~ily: cha.¥ ~Qd u with probably disasterous results . 

https://d"reciti.on


--,.....~ -

However , her eacttion was onl;y a threaten:ing ro~ese and other incidents 
(JI,(_ .L; /VvJ,t, ,. 

in luding our observations of Sows Nos e 40 and 101 together at • den site1 suggest 

that grizzlies do not actively de end den ~ s either from other bears or rom 

humans if alternate co es of action are available to them, Grizzlies are 

dangerous animals but our experie ce ove he years studying them at close ran e, 

tracking them b, radio and handling them , ~ indicated that mosii:, grizzl • ":lS 

respect man and although• they do not fer him , they pre~er to avoid him,) Bea~­

man encounters esulting in maul"n s or death c n usual~y be attributed to 

some action t ken by the human intruder which has threatened the animal o 

taken the be r by surp se , We havffi found this to be iirue with grizzlies 

that have habitually come in to feed at dumps on ari::_ifi ial or man- supplied 
/.>1'1.'1'14-'n/'4 

so ces of food as well as those rarQ enes thatA&eWm) tilize this type of 
- ~ t41~- ~/, ~ C,4 ~ .4ef 

~he most dangerous grizzlies ar7'1those that at one time or another have ~~ 

- by~ns. so~ that they havre learned to ssociate man directly with 

food, thf s losing their fear nd espect for~ Afte such conditioning they
CJ 

l 
will approach clo e enough ~s that an overt act t riggers tthe bears ' 

instinct to charge rather than t o flee , 



the carcass of an animal with dirt , grass , and brush . The 

animal may be one hav · n g died of natural causes or more 

rarely an animal killed by the grizzlies. The are not consistent 

in burying a carcas s , nor are the reason s for the variable be ­

havior readily evident . The subject will not be elaborated 

here with the exception of reference to lethargic behavior . 

In 1960, we observe d grizzlies burying or covering the 

carcasses of elk as early as Septembe r 21, This phenomenon 

continued throu hout the fall . When we ap roached grizzlies 

feeding on carcasses , we f ound some sleeping either on or 

beside their food suppl . This was observed as early as 

October 14 and might have been interpreted as the onset of 

winter lethargy exce t when alerted they always took off on 

a dead run and were qui te active . Apparently sleeping on the 

carcass was related to the heavy mea l s the bears had consumed 

rather than to any physiological changes connected with the 

hy othermic lethargy of winter sleep , as observed in the fall 

of 1965 . 
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Grizzly Bear Prehibernat i on and Dennin g Act ivi tie s 
as De termined by Radiotrackin g 

Frank C. Crai gh ead, Jr. 
John J . Crai ghead 

Abs tract 

Over an 8 year period gr i zzly bears were studied b y me ans 

o f radiotrackin g . Eleven active den s we r e located and infor­

mation gathere d on den selection, location and construction 

as well as on prehibernation behavi or. Den selection and di g­

ging may occur as early as Se pte mbe r 3. Den s we re du g entirely 

by the grizzlies and no natural shelters ut i lized. Dens were 

not large and all bed chambers were lined wi t h boughs. No dens 

we re reus e d> It a pe ars that den di ggin g is instinct i ve be-

havior for the grizzly rein f orced by experience. Grizzlie s 

traveled from fall fora gin areas to den sites over distance s 

vary in g from a f ew miles to 30 or more. Th e dates that gr i zzlies 

entered dens for their winter sleep was i n f luenced by environ-
,\ 

mental factors and varied by as much as a month over a nine y ear 

pe riod. All grizzlies living under t h e same environmental condi­

tions hibernated at the same time. Th e y entered t heir den s durin g 

a snow storm. This tends to eliminate track s and ap ears to have 

survival value for the bear in p rotectin g and isolatin g the grizzly 

durin g the vulnerable period of his life. 

In the f all of 1965 a rehibernation leth argy was observed 

in grizzlies p rior to enterin t h e dens. This remature onset 

of lethar y appeared to be in f luenced b y an unusual early cold 

s pell. 



Introduction 

The rizzly bear (Ursus arctos horribilis)is largely 

nocturnal ,and the Yellowstone grizzly enters his den f or a 

winter sleep t hat las t s five to six months. Th i s remnant 
~an-v/Y't • 

op ulation of 175 to 2 00 grizzlie s
% 

inhabi t A an 
l\ 

area of about 

5,000 s q uare miles, 75 to 80 per cent timbered . In order to 

study the grizzly under these conditions it was nece ss ary to 

develop and emp loy a radio l ocatin g and trackin ~ s ystem 

(Crai head , Crai headJ and Davies, 1963); Crai head, F ., and 

J . Crai ghead, 1965). This enabled us to gather data on den 

site sele ction, den construction, p rehibernation beh avior, 

and dennin g activities as one fa cet of a comp rehensi ve eco­

logical study of the grizzly bear (Crai ghead, et al., 1960). 

Relatively little is known of t he dennin g activities and 

p rehibernation behavior of wild g · zzlies, nor is there much 

enli ghtenment to be found in the literature. It was enerally 

thought that the Yellowstone rizzly , like the black bear 

( Ursus arnericanus) and the European brown bear ( Ursus arctos 

arctos) (Couturie r , 1954) utilized natural shelters and caves, 

hollow trees, windfall and dense ve getation as a site for 

their "hibernation" dens. These were supposedly i mp roved, 

enlar ed by di ggin g or to varyin g de grees repared as a shelter 

for the lon win ter sleep. Invariably den sites and dens re­

ported to us as t hos e utilized by grizzl i es turned out to be 

the dens of black bears, not grizzlies. 
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In November, 1963, we successfully tracked a barren 

female grizzly , No. 164, to her winter den (Crai ghead, F. 

and J. Crai ghead, 1965). As far as we know, this is the 

first instance where radio trans mi tters were used to actually 

track and locate a rizzly bear as it entered its winter den. 

Radiotrackin g grizzly bears to obtain information on dennin g 

and p rehibernation behavior be gan in 1961 and continued 

through the fall of 1968. Durin g this ei ght year period we 

made 48 instrumentations of grizzly bears, 23 different 

grizzlies bein g involved. These animals we re tracked or 

monitored for a total of over 1200 trackin , day s. Some were 

followed in dee snow for four consecutive days until the 

dens were located. Grizzly bear ~o. 40, ( Fi g . 1) was i n-

strumented and monitored for ei ht consecutive years . Seven 

other bears were instrumented and monitored for t wo consecu­

J tive years each. Twenty - ~ grizzlies, includin family 
( /, I 

members, were tracked to dens. The winter den s of six dif-

ferent rizzlies were located. I nformation was obtained on 
( r I) 

the size, character and construction of eleven active dens. 

The term hibernation is a controversial one. Li terally , 

it means passin t he winter. The general condition is one of 

sus pended activities, depressed metabolism, lo~ered body 

temperature and reduced heart and res iratory rates. However, 

differences i n hibernators have produced vary in defin i t ions, 

these de pendin . on the criteria se t for the con di tion o f 

-2-



h ibernation. For this reason a short discussion of hiber-

nation s ee ms i mpera tive. A com rehens've compi lat i on on the 

subject has been resented b y Ly man and Dawe (1 96 0) an d Ch. 

Kayse r (1961). Hibernation is a condition var in in de gree. 

S eci es di f fer i n the durat i on of h i bernat ·on, the de gree o f 

drop in body te mperature, the relation of body temperature to 
;11 

ambient , temperature, the accumulation o f fa t reserves, the 

dep ression o f metabolic activities, and the variations in 

specialization o f individual or ans and tissues f or function­

ing in the hibernatin g state. The bear, for examp le, shows 

les s chan ge in body f unctions and is less of a "true" hiber­

nator than the ground squirrel. 

If we define hibernat i on followin g Hock (1960) as "a 

periodic phenomenon in which body temperature falls to a low 
A r • 

level, ap roximatin g amb i ent, and heart rate, metabolic rate, 

and other ph y siologi c functions f all to corresp ondin g l y 

minimum levels", then the grizzly bear is not a hibernator. 

Instead of hibernation, Hock has p roposed the term carnivorean 

lethargy . Hock has also p ointed out, as have others, that due 

to the shortened season into wh:bh hibernators must com ress 

their annual cy cle of activities, nearly all f acets of the i r 

life history and consequently their physiologic f unctions re­

f lect the fact that they are constantly p rep arin g for hiberna­

tion, hibernatin g , or recoverin g from that condi tion. Thus, 

the whole ye ar is i nvolved in a cy clic phenomenon that is 

hibernation. In northern latitudes this is true of the bear. 
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Those suggestin g that the bear is not a hibernator p oint out 

that though bears go into a deep slee p and are inactive for 

considerable periods of t i me, they do not become torpid and 

help less as do most hibernators. They can generally react 

q uickly and energetically to disturbance and their body tempera-
,i ,~ 

ture does not ap roach the ambient temperature. However, de-

ression of the body temperature below the normal ran ge (31° + 
? u~ t..) ..-

c.) has been reported (Kalabukhov, 1965). Following anesthetiz-

in g and instrumentin g of a hibernatin g black bear, we recorded 

a body temperature of 28.5° C. which g radually rose to 36.0° C. 

twenty-one and a half hours later (Crai ghead, F. and J. Crai g­

head, 1967). Folk (1960) obtained a low heart rate of 18 ppm 

from a hibernatin g grizzly in captivity . Morrison (1960) states 

that it may be calculated that because o f its low thermal con­

ductance the bear cannot maintain a body temperature near the 
,'! ;~ 

ambient temperature. He concludes "in any event, it is clear 

that bears lie in the interfacial zone between animals which 

mi ght last through the winter at or near their basal metabolic 

rates an d those which cannot". 

An ani mal's potential energy reserve is p rop ortional to 

body wei ht in animals of all sizes, but the basal metabolic 

rate is wei ght de pendent. Thus the fastin g potential will vary 

directly with wei ght; -- / the larger the animal, the lower the 

metabolic rate. The larger animal can thus f ast lon ger than 

the smaller without a modification in metabolic level. A bear 
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goin g into winter sleep with the usual fat reserve can fast 

200 days ( 7 months) without greatly reducin body temperature 

and basal metabolic rates as do "true" hibernators. Low ambient 

te mperatures, deep snow, and the unavailability of food a ppear to 

make hibernation or winter sleep essential to the survi val of 
(1 <1t.. o) 

bears in the ellowstone area. Morrison suggests that the 

limited observed de p ression o f body tern erature and metabolism 

in the bear may q ualify the bear as an "ecological" hibernator, 

while the limited extent of these chan ges and the lack o f 

adap tations for functionin g at low temp eratures may disqualify 

the bear as a " ph y siological" hibernator. Because this di s­

tinction is a useful one, we will consider the bear not as a 

nonhibernator but as an ecolo ical hibernator. 

Further clarification of terminology is sugge s ted by Matson 

(1946) wh o comp ares hibernation t o dormant s t a te, as does Eisen­

traut ( 19 33). Hibernation is consi dered a "torp id sta t e "; 

"Tor id" bein g de f ined as "h avin ,. los t, partially or wholly , 

sensibility or the p ower o f motion". This is a state f ro m 

which the animal can be aroused only with difficulty. Bears 

durin g their winter sleep are dormant rather than torpid in the 

sense that they are rather easily aroused to action. 

Methods and Materials 

Information on p rehibernation behavior and dennin g activities 

of grizzlies was obtai ned b y means of radiotrackin , . This ~as ac­

complished by p lott in t h e position and move men ts o f bears f rom 

-5-



the intersection o f bearin gs ( fixe s ) made from a dis t ance 

(Fi g . 3). Then by movin g in on f oot, g uided by port able 

di rectional receivers, the r i zzlies were obs e rve d at clos e 

ran ge. Ch a n ge s in s i gnal s tren gth and re ~ula rity als o p ro­

vided in f ormation (Crai ghead , F . and J . Crai he a d , 1 965). 

For examp le, an inte rrup te d si gnal o f ten i ndi c a te d that a 

grizzly was e i t h e r di ggi n g a den or movi n g in or o ut o f a den. 

The radi otrackin g sys te m wa s de si gne d so as to b e a s f le x­

ible an d a s ortable as p os sible, thus mak in g it o f ma ximum 

use i n vari ous t y es o f fi eld work . Basi c a lly , the s y stem 

cons i sts of trans mi tter-collar asse mblie s that are p l a ce d 

aroun d t he neck s of the bears ( Fi . 2). A adde d t une d loop­

antenna acts as a collar. The trans mitte r s are variously 

p ulse d so that i ndivi dual bears can b e ident ifie d by the 

di f ferent p ulse rates. The si gnal i s p icked u by ortable, 

f ully-trans istorized receivers that are directional when use d 

with various t ypes of antennas. With the han d-held po r t ~Qe 

receiver, a loop antenna was e mp loy e d i n con j unction with a 

sense antenna (wh i p ). 

The e q ually sens itive lobes of t h e loop antenna r e sulted in 

a 180 de gree a mbi guity , mak in it di fficult to determi ne s i gnal 

direct i on unless the sense antenn a was act i vate d . Th i s sup ­

p ressed one lobe o f the loop antenna p attern, t h us rovidi n g a 

13 db supp ression of t h e reverse lobe an d a 3 db enhancement o f 

the f orward lobe, i vin g a 16 db f ront-to-b ack rati o ( Varney , 
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1963). In practice, th is p rove d very effective in accurately 

determinin g si gnal direction. 

The base station antenna was a five-element y a gi and for 

the mobile units, a three-eleme nt y a gi antenna and a portable 

q uad antenna were utilized. The system t h us cons i sted of a base 

station, a field station, several mobile trackin g units and the 

p ortable hand-held trackin g receivers. The radio f re q uency 

utilized was 32.02 me. The outp ut of the trans mitters was 

a pp roximately 100 milliwatt p ulses when owered by seven Mallory 

me rcury cells, t ype 1450 in series. The ran ge varied f rom 15-

20 miles wi th a five-element receivin antenna to 2-3 miles 

with the portable receivers and loop antenna under average con­

ditions of terrain and shielding effect. The maximum life of 

the continuously p ulsed trans mitters was over three mon ths and 

the life o f the extended-life trans mitters, with an ON- OFF period 

of 10 and 20 seconds, res pectively , was app roximately one ye ar. 

The performance of the s ystem is difficult to exp ress in terms 

of de gree of accuracy or percentage of error of bearin gs. This 

is due largely to the vary ing conditions under which the work was 

carried out. However, some i dea of s ys te m performan ce can be 

obtained through the citing o f examp les. For instance, a trans­

mitter dropped by a grizzly was recovered usin g a bearin g made 

from a distance of n i ne miles. When t wo miles away, we "homed 

in", with a portable receiver and si ghted the radio-collar in a 

de p ress ion when 15 feet away . 
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The average distance at which we j umped instrumented 

grizzlies from day beds i n dense timber and windfall was 125 

feet. Locatin g grizzly No. 150 on two consecutive day s 

( October 10-11, 1964) was typ ical of our trackin g operations. 

The grizzly was located and jum ed ei ght miles from our base 

station to the north and three from the field station. The 

bearin g from base was 2.5 de grees in error. Terrain condi­

tions were such that the receivin g station was 120 feet lower 

than the grizzly with an intervening timbered r idge rising 

several hundred feet above the instrumented animal. This 

shielding ridge was 300 to 400 feet above many of the locales 

where grizzly No. 150 was monitored from base. 

In 1964, when grizzly No. 40 and grizzly No. 158 were radio­

tracked to their dens, field station bearings, as verified later, 

went directly throu h the den site o f J o. 40 and sli ghtly to the 

east of No. 158's den. 

Results 

Den Site Selection 

The winter dens of six different grizzlies have been located, 

some for consecutive seasons. Thus eleven active dens have been 

found and information obtained on site preference, den size and 

construction. All dens were located either while they were being 

constructed, or at close to the time the bears entered them for 

their winter sleep . 
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Information on den site selection was obtained b y i n­

strumentin g grizzlies in the fall of the y ear with radio 

trans mitters (Fi g . 1). In 19 61 and 19 62, we were unable to 

track the radio-tagged bears to the ir dens. Our first success-

ful trackin g occurred in 1963 with i mp rovements in e q ui p ment 

p erformance (Varney , 1963). Trackin g grizzlies to their dens 

became routine after th is . Obs ervations and si ht-track i n g of 

grizzlies in the fall of 1960, 1961, and 1962, p rovided us wi th 

information on hibernation dates. Thereafter (1963-1967) radi o­

trackin g revealed the dens as well as the dates when the grizzlies 

entered t h em to re main for t h e winter. These we re: 

Year Month No. of Dens 

1960 October 29 0 

1961 October 21-2 2 0 

1962 November 15 ( a pp roximately ) 0 

196 3 No vember 3-4 1 

1964 November 10 2 

196 5 Nove mber 11 2 

1966 November 19-21 3 
1 

196 7 November 19 3 ( 1) 

196 8 November 3-4 1 

Th e date s through 1962 were obtained b y obse rvin g movement 

of grizzlies durin g snowstorms with lack of track s therea f ter. 

Th e date at which g rizzlies entered their dens to re main varied by 

as much as a month over a nine year period . 
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The grizzlies whose dens were located hibernated at 

altitudes ran gin g from 7800 to 9200 feet (Table 1). Those 
~ )('> ..3000 

ran ging and fora gin g at altitudes two to three thousand feet 

lower, as at Mammouth or Gardiner, Montana did not hibernate 

simultaneously with those distributed throu hout the Yellow­

stone Central Plateau. 

All dens were located in timbered areas and all but 

northern slopes with the den entrance facin g north. Couturier 

(1954) found the brown bea~ preferred a den that faced south. 

A north-facin g den entrance a pears to be advantageous to the 

hibernatin Yellowstone rizzly . Prevailin g southwest winds 

accumulate snow on northern exposures where there is less 

chance of snow meltin g durin g a warm eriod or winter chinook. 

Water tricklin g into a den would certainly be disturbin g and 

undesirable. The dee p snow that accumulates in such locations 

' insulates the den chamber from the extreme ambient temperatures 
~ - .. 

that may drop as low as(_-40 to -60° F,,- Though grizzlies den 
CoNUC"-'"1'" -n, ·c, 

throughout the Park and beyond, all active dens were located 

in the general area of Hayden Valley. All dens, except those 

that were abandoned prior to usin them, were lined with conifer 

boughs or other bed material (Fi g . 4). Dens were located rela­

tively far from human habitation or human activity. For examp le, 

the winter dens of the y oun g male grizzly No. 202 were du in 

-10-



rocks on a forty-five de gree talus slope in a steep , nearly 

inaccessible p art of the Yellowstone Cany on. Snow avalanches 

run down these slopes each s p rin g . Huge rocks periodically 

break off from the cliffs and start small rock avalanches 

on the slopes below. There are few trees not deeply scarred 

by the careening rocks. Islands of timber, some containing 

quite large trees, have established themselves between the 

avalanche runs. However, even these do not appear to be a 

safe place for a bear to hibernate; yet No. 202 dug his dens 

in such a s pot. The common denominator that these and other 

known den locations seem to provide is isolation. Conceivably 

this need for isolation is so imperative that y oun g i nsecure 

grizzlies unknowin g l y risk destruction by avalanches whi le 

assurin g privacy for winter sleep. These dens were difficult 

to a pp roach in summer and practically i mpossible to reach after 

the first snow. 

Isolation emerges as a factor that the grizzlies need and 

seek when s pendin g six months of their lives under rather 

vulnerable condit i ons. Pri mitive man and the American Indian 

undoubtedly f ound that the odds were far more favorable for 

killing a lethargic grizzly durin g winter sleep than when active 

in summer. In the course of evolution seeking isolation durin g 

hibernation would be a factor favorin g survival of the s p ecies. 
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Bears of both sexes and a variety of a ge classes were 

' tracked to winter dens. These included ~ youn g adult female 
, z_ 

(barren), ~ youn g adult female with her first c ub, we adult 
V "3---" 

pre gnant females, tw-o adult fe males with c ubs, and :tw-o adult 

females with yearlings ( Table 3). One of these was a rather 
I 

old bear. Two y oun g male bears were tracked to their dens, ~ -.-
as a weaned yearlin g and a gain as a ~ year old; another as a 

i.----
yearling with his mother and ~ littermates ( Fi g . 2). Very 

lar e boars were instrumented and tracked to dennin g areas but 
I 

none successfully tracked to winter dens. The dens of Offl!'!'"" fe-

male g rizzly 

seasons; the 

were 

dens 

located 
z-

o f ~ 

~ 

other 

times 

bears, 

and for ~ 
2-

for ~ succe

consecutive 

ssive years 

( Table 1). 

An orohaned gr i zzly cub No. 78 was observed up to hiberna­

tion time and soon after emerging . He app arently had no trouble 

survivin g the winter wi thout parental care or guidance. 

Den Construction 

Most grizzlies pre pared winter dens well in advance of the 

time that they went into hibernation. The earl i est recorded de n 

di ggings were September 3 and September 8 (Table 3). The l ate s t 

occurred November 11, 1967 and November 15, 1966, the bears 

completin g the dens just in time to enter the m for the winter. 

I n these latter cases den construction had been delayed by 

abandonment of previously p rep ared dens or had been influenced 
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b y one kind of di strubance or another which a f fected or altered 

t he beh avi or o f the animal. We us ually di d not app roach den s 

clos e r than a hundred feet, but even so some were ab andone d 

( Den of No. 101 in both 1966 and 1967, Jo. 187 in 1 967). I n­

di viduals varied considerably in t h e de gree o f di sturbance 

neede d to cause ab andonment o f a comp lete d den. Date s o f den 

di g in act i vity s h own in Tab le 3 a re d a tes when excavat i n g wa s 

first detected an d do not show t h e duration of di ggi n g . Us ually 

the den s were dug in a matte r o f a f ew day s wi th s ubseque n t 

minor di ggin activity . Interrupted radi o s i gn a l s were cor­

r e lated wi th den di ggi n g acti vities. All dens ( Tab l e 1) were 

comp letely dug and p rep ared b y g r i zzlies the ms e lve s . This i s 

in contrast to the Euro ean brown bear where natural shelters 

a re o f ten us ed (Couturier, 1954). No natural shelters were 

ut i l e ze d by t h e grizzlies though natural shelters r an gin f rom 

matted windf all to rock caves were a vai l ab l e . Se ven o f the 
/ 11 

eleven dens ( Table 1) were dug at the base o f trees ( Fi g . 5). 

Th r e e oth e r s were dug a t t he base o f s tumps o r with the entrance 

e x cavate d beneath a horizontal log . Erick son (19 6 4) f ound th a t 

most black bears favored dens dug beneath ob j ects such as lo gs , 

stumps , or holes dug into hi ll s ides. No menti on is ma de o f dens 

e x cavated beneath trees. The Yellows tone grizzly appears to 

p re f er to di g a den entrance at the base o f a tree, tunne ll i n g 
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This urge to di g may be reflected in the fact that grizzlies 

appear more p rone to cover or bury carcasses of animals in late 

fall than during the summer period. To some extent buryin g serves 

to p rotect the food from ravens , ma gpies and coyotes that usually 

wait nearby for a chance to feed when the grizzly leaves. How­

ever, if den di ggin g is instinctive behavior for the grizzly , a 

partial and reasonable exp lanation for t his buryin g of food may 

be that in fall, environmental conditions stimulate a need or 

instinct to di g more than at other seasons. Thus the grizzlies 

not only dig their dens and gather boughs for beds, but the bears 

tend to excavate dirt and to uproot grass and herbaceous ve ge­

tation to cover their food supplies. It may also be si gnificant 

that when the grizzlies move to their dens with fallin g barometers 

and in snowstorms, only to remain outside with subsequent clearin g 

and warmin g temperatures, they bus y themselves with a "house­

cleaning" t ype of di ggin g both within and outside the den. 

The grizzly dens were not extensive excavations (Table 1), but 

were adeq uate for the number of bears sheltered, whether a sin g le 

individual or a family . Sows with cubs as well as sows with 

yearlin gs slept in the same den in close contact with one another. 

The dens were usually constructed so that there was an entrance­

way leadin g into the bed chamber (Fi g . 7). The average size of ,, 
. . IQ

this chamber determined from i.eT'r dens was: 56 :i.ncf"r't:!3 lon g , by ;,
1 

/I / ~r,I 

53 3:-f'lel. e s wide, and 37 uie:i:t c ~ hi gh. The den entrance varied f rom 
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no tunnel entrance at all, where the openin g went directly into 
II 

th e chamber, to an entrance tunnel 66 iocAe-s lon g . The width 

of the entrance or the den openin g varied from a narrow width o f 
,r ,M1,1r, 11 ,, 

14 ~ to a mixaimu of 33 -illch~s with the average 22 il'leho s . 
/ 1 

Hei ghts ran ged from a mini mum of 20 ~ to a maximum of ~ 4 ~, 

~chs 3 the average bein g about 34 / im::he~ . The den openin gs see m 

relatively small considerin g the size of the grizzlies. In some 

instances, it was difficult to visualize even a medium sized 

bear squeezing through the openin g and into the ch a mber bey ond. 

Total len gth of the den chamber p lus entranceway averaged 92 II 

i ncA @s. The den chambers were small enough that body he a t from 

the bears would be sufficient to modify den ambient 
~ 

te mperatures. 
I 

No dens contained more than ;;wte. bed chamber or room and no alcoves 

as re ported for the p olar bear (Harrin gton 1968). 
(7) 

Table 2 reveals size and characteristics of seven additional 

grizzly bear dens. These were constructed by unknown grizzlies and 

were not in current use. After a few active dens were located, a 

general p attern of den site location emerged which enabled us to 

s e ek for and find dens other than those found through radiotrackin g . 

The inactive dens were on north fac i n g slopes, in t i mber, in seclud-

ed areas, and q uite often were dug at the base o f large trees. The 
l Jr1 

bed chamber measurements averaged 52 ~el:e~ in len gth, 50 il"le!'l e ~ 
I I 

in width, and 39 ine!'le-s in hei ght. Total len gh of den chamber and 
_, I ( r l 

entranceway was 10 8 i :r,,e~e~- (Table 2). Three out o f five of these 
WM.Rf 

dens, ~e complete measurements were obtained, revealed that the 
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den chamber was wider t h an it was lon g . We s us pe ct the.se 

were used by sows wi th offs p rin g as in the cas e o f grizzly 

No. 39 where the den sheltered her instrumented yearlin No. 

158 as well as two littermates. This den was almost as wide 

as it was lon g . The 1966 den of No. 40, hous in g the sow and her 

t wo large cubs, was wider than it was lon g and the three bears 

slep t within curled up side by side ( Fi g . 4). This might in­

dicate a tendency for sows with cubs and sows with yearlin gs 

to di g wider dens than do those bears that are hibernat i n g alon g 

or with only a sin gle cub. 

The data gathered on the dennin g activities of the youn g 

male grizzly No. 202 indicated that the den di ggin g activities 

of both sexes was grossly similar. It a pears lo gi cal that the 

dennin g habits of youn g males would continue relatively unchan ged 

into maturity. On this basis we assume that adult boars as well 

as sows di g their winter dens. Unfortunately grizzly ro. 202 

was eliminated through control operations followin g his second 

year of independent den p reparation. 

Den Environment 

Den beds were usually comp osed of s p ruce or f ir boughs some­

times laid as deep as 14 inches (Fi g . 4). A variance f rom this 

was a bed of moss and grass rep ared by p re gnant fe male gr i zzly 

No. 40. Pre gnant grizzlies may tend to use finer and softer bed 
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material in nativity dens. Occasionally the bed chamber was 

sli ghtly above the entranceway , similar to the bed p latform 

in a snow house, thus creatin g a heat trap that p revented warm 

air from escapin g out the den openin g (Fi g . 8). Di ggin g a den 

so as to form a heat trap is p robably accidental, but there may 

be an instinctive tendency for the animals to do so when feasible. 

Dens not so prepared but with the bed lower than the entranceway 

were situated so that the entrance would fill up with snow 

(Fi g . 9). Thus, in effect a similar result was obtained, the 

snow formin g a sealed chamber wi th little transfer of air. The 

grizzly bear winter den is a very localized environment wi th 

tempe ratures warmer and more constant than those existin g outsi de . 

In addition, when a dee p insulatin g bed of boughs is used, a 

microclimate is created between the bear and his bed that is 
A , 

considerably warmer than the general ambient temperature of the 

den chaITber. The bough bed p repared by grizzly No. 202 was 

circular and cup like in shape. The diameter of the dep ression 
1 

across the top was 31 inches. I t was 12 i nches deep . The 

yearl i n g bear curled hi mself up in this bed cavity wi th his head 

and shoulders p rotected by the partially du g den ( Fi g . 6). The 

rest of his body was covered and insulated by accumulatin g snow. 
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The temperature o f the microclimate between a bear and h i s 

b e d was recorded b y p lacing a thermistor p robe f rom a body ­

temperature transmitter between a black bear and his well- i n­

sulate d be d . The winte r bed was fashioned f rom a p orous mixture 

o f dried p ine needles and finely shredded t wi gs. The temperature 

of the microclimate a pproached that of the bear's body , the 
_ l° C, 

maxi mum readin g being 36° c. 1 This probably occurred when the p robe 

was under a portion of the bear's body where his fur was thin and 

heat conduction was efficient. The bear had been awakened and 

was alert, and at this time p robably had a body te mperature close 

to the normal activity temperature of 37.8° C. The rnicroclimate 

between the bear and his bed constituted an estimated area of 

approximately three-q uarters of the bear's body surface when 

curled in sleep . The insulated bed was 18 inches deep by 30 

inches in diameter, cup like in shape, with nearly perpendicular 

walls a gainst which the bear's body fit snug l y ( Fi . 10). Bed 

materials differed from those used by grizzlies, but in its 

dimensions and structure the bed was very similar to tha t p re p ared 

by grizzly yearling No. 202. When the black bear was curled in 

h is sleep ing position just sli ghtly below the rim of the be d 

cavity , he was in a microcli mat e where temperature chan ge s were 

minimize d . Possibly the resultin g microclimat i c te mperature 

achieve d when the bear is sleep ing determines within limits the 

de gre e of h yp othermia or of lethargy needed and a ch i eved by the 
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bear in its winter den, whether i t be a black bear or a gr i zzly . 

In other words, the dormancy te mperature may be influenced by 

the temperature of the microclimate envelop ing the bear, and th i s 

in turn may to a considerable extent vary with or even be re g u­

lated by the bear's thermore gulatory p rocesses. Winter sleep 

conditions of wi ld bears th us may vary with i ndi vi duals and 

with the care and extent to which each p re ares a den a.n d bed. 

It p robably also varie s cons i derably f rom condit i ons observe d 

in cap ti vi t y . 

Distances Traveled to Den Sites 

Instrumented grizzlies travelin g to their winter dens or 

sites from f all or summer fora ging areas covered the f ollowin 

airline distances: 

Grizzly Number Distance Traveled 

40 5. 5 

40 6.75 ~.8 

40 5. 5 

/ 

101 2. 5 

101 11 

202 8 

202 8 

187 11 

39 5 

14 16 

164 14 

7 14 
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Distances Traveled to Den Sites (con't) 

Grizzly Number Distance Traveled 

34 16+ 

150 6 

96 30+ 

76 21+ 

Observations of marked animals, made durin g the fall period 

of dispersal to den sites, revealed that some grizzlies traveled 

even greater distances than those measured by radio. Some defi­

nitely traveled beyond the boundaries of Ye llowstone Park. 

Followin g far ran gin g grizzlies at this time of ye ar was difficult 

as travel was limited to hikin g in snow varyin g from six to ei ghteen 

inches deep. This is a fall-winter transit i on period where the 

use of snowshoes or skis is not p ractical. 

Relation of Den Site to Home Range 

Two types of grizzly bear seasonal and home ran ge Datterns 

were p lotted and delineated by means of radiotrackin g (Crai ghead, 

1968). One consisted of a distinct continuous area over which 

the grizzlies wandered and foraged throughout the year or durin g 

sp rin g , summer and fall. The home ran ge unit contained winter 

den sites or a den. The other ran ge p attern consisted of summer 

and early f all foragin g areas, often widely separated from an early­

sprin g and late-fall area that contained the winter den. The latter 

pattern can be visualized as t wo distinct seasonal ran ges, with the 

bear often travelin g rap idly from one to the other. The home ran ge 
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of an animal provides all the essentails for life of the indivi­

dual and thus by definition includes its den site. Den site 

selecti on, locat i on and prehibernation behavior a re to a certain 

extent influenced by the ran ge s ize and p attern. The y a re a lso 

~ in f l uenced b y numerous other factors includin a ge and sex of the 

bear, social status, to p o . raphy, ve etation, general and seasonal 

availability of food and meteorolo gical conditions. 

Examples o f interesting prehibernation beh a vior of rnoni tored 

grizzlies as related to their ran ges was recorded. On October 25, 

1965, yearlin g grizzly No. 202 left his re gular summer haunts 

(summer ran ge), swam the Yellowstone River and headed northward 

directly for his hibernat i on s i te on the steep slopes o f the 

Yellowstone Canyon. In 1965, No. 202 was carefully monitored. 

His first p urp oseful and independent move away from the summer 

ran ge of his mother was when he crossed the Yellowstone River 

and headed for this den site. As far as we know, exce p t durin g 

his s p rin g trek from the den of his birth and his return travels 

the ensuin g fall, this y oun g bear s pent all of his life in the 

immediate vicinity of Hay den Valley . This weaned yearlin g had 

not p repared his den in advance as mature bears had done, but dug 

it within a few days of selectin g the s i te. The den constructed 

by the inexp erienced grizzly in rocky talus was not much more than 

a daybed (Fi g . 6), but it is interestin g that he hibern a ted within 

the home ran ge of his mother as revealed b y evidence gathered on 

marked sow Io. 65. 
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In comp arison to No. 202, weaned grizzly No. 188 also 

established a summer ran ge within the home ran ge of his mother, 

No. 40, but left this to hibernate. His summer ran ge was smaller 

and lar ely distinct from hers. In view of the fact that this 

yearling had s pent all of his life within a rather restricted 

area (20 square miles), the ran ge of his mother, it seemed lo ical 

that he mi ght hibernate within this familiar territory . However, 

in late October durin g a snowstorm, he took off into new and 

strange territory to seek a distant hibernation site thus estab­

lishin g a ran ~e attern quite different from· that of his mother's 

and one that he may continue to follow throu hout his life. This 

fall dis persion of young bears is a common occurrence. The young 

independent bears, low in the bear social hierarchy and insecure, 

wander both in s p rin g and fall more t h an do other se gments of the 

p op ulation. 

Re-Use of Dens 

Old beddin g material in debris piles at some dens suggested 

that the dens had been used in nrevious years (Fi g . 11). Such 

evidence was found at the den of No. 164 and it may also be 

si gnificant that No. 40 cleaned out two of her dens prior to 

leaving them in sprin g . The roof of one collapsed a few months 

later akin the den untenable for another winter. No dens to 

which we radiotracked grizzlies were ever reused. Most dens 

collapsed when the soil became saturated with water in late 

spring, and thus were not suitable for reuse (Fi g . 12). Grizzly 
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No. 202 dug two sep arate dens in consecutive years only three 

hundred feet ap art. His first den was poorly ~excavated and 

probably inadeq uate for 1re~se the followin g year (Fi g . 6). The 

second-year den was a decided improvement as the grizzly removed 

an estimated ton of rock in preparin g it. This mi ght indicate 

learned behavior reinforcin g an instinctive urge. Near many 

active den sites, we found evidence of former dens (Fi g . 12). 

Three collapsed dens were located very close to the active den 

of grizzly No. 164. A collapsed den within a few hundred feet 

of a den of No. 40 ( 1966) had plant growth on the debris p ile 
~ ; 

indicatin g it was at least f,4..s,,e to s~ years old. 

It is interestin g to speculate on the proximity of dens 

temporally separated such as those at the 1966 den site of 

grizzly No. 40. Most likely the site characteristics are such 

that the area attracted different bears at different times to this 

same isolated north facin g timbered slope. It is also conceivable 

that the old den was the nativity den of No. 40 and she eventually 

returned to the site to di g a den of her own makin g . 

Prehibernation Move ment and Behavior 

In the early years of the study (1960-61) we observed that 

after the grizzlies moved to their winter dens durin g a snowstorm 

the re were no tracks visible anywhere throughout the area where 

grizzlies had previously roamed. This suggested that certain 

environmental stimuli triggered simultaneous movement to and 
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enterin g of winter dens. Through radiotracking we learned that 

after early p reparation of a den (Table 3) the bears would re-

turn to their established fall fora gin g areas and continue to 

feed. Most early snowstorms did not elicit movement. The 

grizzlies continued with their re gular feedin activities. Some­

times one small storm followed another, causin g no chan ge in 

grizzly behavior. Eventually, however, either a late or a ma j or 

snowstorm with fallin g barometer moved the grizzlies back to their 

den sites. Occasionally grizzlies were detected movin g to den 

sites in clear, warm weather with a falling barometer. On 

October 15, 1965, No. 40 started movin g to her den in the mornin g 

of a warm sunny day. By late afternoon, a snowstorm was in pro­

gress and she was tracked to her den. This and similar behavior 

of other grizzlies suggest that they are able to detect ap p roachin g 

storms, possibly by variations in barometric p ressure, and that 

such changes initiate movement to dens before storm si gns are 

visually apparent. 

If warm, clement weather followed a storm, the rizzlies 

tended to return to fall fora gin g areas until still another storm 

sent them denward. In some cases, the grizzlies moved back to 

their dens durin g snowstorms remainin g close to the den openin g 

until a subsequent snowfall and low temperatures p ut them in for 

the winter. In 1961 and 1963, grizzlies moved directly from fall 

foragin g areas in fallin g snow, immediately entered their dens 

and remained within. 
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As early as several months p rior to hibernation, some 

grizzlies di g and p re pare their winter dens, the time varyin g 

considerably for each i ndividual. After the dens are dug , 

they are usually lined in advance of use with a bough bed. In 

some cases large piles of bough s were accumul a ted outsi de the 

den entrance p rior to actual be d makin g . All of the grizzlies 

livin g under the same environmental condit i ons hibernated at 

the same time. The grizzlies entered their winter dens duri n g 

a storm re gardless of whether they were waitin g close to their 

dens or were foragin g at some distance. After this storm, no 

tracks have been evident anywhere throughout e xtensive areas 

where the grizzlies roam, excep t in a few cases ri ght at den 

entrances. Minimum ambient air temperatures at this time are 
o·c. 

below ( 32° F) (Table 3) and the maximum te mperatures in the 
Cg,,,H~f n, C OiiC.. 

shaded den sites are also probably below 32° F~ Grizzlies movin g 
O/Ji<•D t 

to p rep ared dens durin g storms followed by above f reezin g temnera­

tures did not enter dens. The near simultaneous enterin g of 

winter dens durin g fallin g snow serves to conceal si gns reveal i n g 

den location and is no doubt a behavior trait favorin g survi val 

durin g a vulnerable period. It is in contrast to the Yellowstone 

black bear (Ursus americanus) where individuals enter wi nter dens 

earlier and over an extended period of time. 

The only g r i zzly who s e f inal move to a den was not durin g a 

storm was weaned yearl i n g g rizzly No. 202. He moved directly to 
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his den site on October 25-26, 1965, and remained t h ere. He 

be gan di gging and reparin g his den immediately upon arrival. 

He traveled with only p atchy snow on the ground and the day clear. 

However, p rior to this on October 15 durin g a snowstorm with 3-4 

inches of new snow on the ground, this gr i zzly left his re gular 

summer and fall haunts and moved to another area. The storm 

initiated his movement away from his summer and fall foragin g area 

and p recip itated the f inal move to a den site. 

In 1961, the grizzlies hibernated on October 21, the earli­

est date o f which we have records. This was the coldest f all 

period of the entire study with snow and cold weather starting 

early and continuing wi th few breaks until the bears hibernated. 

The first snowstorm of three to four inches occurred on Se p tember 

11 and was followed b y another snowfall on Se p tember 18, addin g 

four to five inches in some areas. Sep te mber was characterize d 

by periodic snowstorms, with snow on the ground t h roughout much o f 

the month. However, the lowest min imum tempe rature f or thi s month was 
- 7-l.. oc. 

only ( 19° F . ~ occurrin g on Se ptember 14. The average i nimum temuera-
co,.m ll."T - 1.7oc_ + 10 ,1,c,C. 

ture fo r Se p te mb er of 1961 was (29° ) and the avera e maximum 51° F . 
CoN vtt:T • •.J~ ,:Jl,7 _ S, S "'C,. 

The October 1961 avera e minimum and maximum temperatures were 22° 
+..,,i.· (., ,•,,~.1 l,t,£'1' 

and 45° F .; such averages are not too meanin f ul but give a e eneral 

idea of ambient air te mpe rature conditions. 

Available food in combination with altitude, lat itude and 

me teorolo gical conditions affect at what time and even whe ther or 
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Our observations indicate that p rehibernation behavior a s well 

as the time of enterin g dens are quite defi nitely influenced by 

environmental f actors. A co robination of low temperatures and snow­

storms a ppear to condition the bears and eventually influence the 

time at which they enter their winter dens. A convenient f ood supp l y 

with little snow and relatively hi gh ambient temperatures tends to 

delay hibernation. On the other hand, adeq uate and and available 

food will not deter the bears in the wild condition f rom enterin g 

their dens if snow is accumulating on the ground and snowstorms 

and severe cold occur at the same time. A fall peri od with general 

food scarcity combined with snow and cold weather tends to p ut the 

bears into hibernation earlier than usual. 

The time of hibernation over an ~ y ear period varied by 

as much as a month. It therefore appears that li ght or darkness 

is not a factor in inducin g the grizzlies to hibernate. Kay ser 

(1961) ment i ons that this was also the conclus ion o f J ohnson 

(1930) followin g researches conducted on the ground squirrel 

( Ci tellus tridecimlineatus pallidus and C. t. arenicola). By 

• h f • • f z .measuring the len gt o hibernation o these ~ s pecies, ,J ohnson 

comes to the conclusion that the Jen gth of hibernation i s independ­

ent of li ght. Hock (1955) workin g with Citellus undulatus and 

studyin g the different climatic and ecological f actors that may 

be influential, states that there is no relation s h ip between th e 

be ginning of hibernation and the te mperature, the snowfalls, or 

the amount of available food. The only close correlation observed 
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is between illumination and hibernation. It a pears that the 

findin g of Hock workin g with a " phys iological" hibernator are 

just the opposite to those we have found wi th the rizzly , an 

"ecological" hibernator. 

Although family units such as a sow wi th cubs or so~ wi th 

yearlin gs hibernated to gether, individual grizzlies as we ll as 

families sought isolation, <!!Pl 5 1'ti1' e l"'Pl.t!l!;t; Qd al.ef'l'S . / There was one 

interesting e x cep tion. Durin g the summer of 1966 instrumented 

grizzly No. 40 with her two cubs established a close relationship 

with grizzly sow No. 101 and her cub. Throu hout the summer months 

they traveled together, slept together, fora ged together, and were 

app arently inseparable /-- 1one always bein seen when we saw the 
:) ; ; 't 

other or moved in on a si gnal bearin g to observe them. The clos e 

relationshi of these sows and their cubs continued up to the time 

they entered their dens. Apparently the relationship affected the 

selection of den location by both bears . Instead o f returnin g to 

her former hibernation site in the uppe r reaches of Alum Creek, 

No. 40 dug her den in the up er Trout Creek area and No. 101 ex­

cavated her den only one and one half miles away . A year later, in 

the fall of 1967, after the sows had separated, we located the den 

of No. 101 near Dunraven Pass, apparently the area where she 

normally hibernated. The usual dennin g areas of sows No. 40 and 

No. 101 were approximately sixteen airline miles apart; thus 

No. 101 had dug her den thirteen miles from her normal hibernatin g 

site and No. 40 three miles from hers. With snow on the ground 
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and condit i ons favorable for the be a rs to remain close to their 

dens, they traveled back and f orth from one den site to the other. 

The y appeared loathe to separate for the period o f winter sleep . 

Our app roach to No. l0l's den caused her to abandon it, so we were 

unable to determine how lon g this situation would h ave continued. 

The p rehibernation behavior of thes e bears was contrary to that 

exhibited b y most of the grizzlies who sought solitude f or t h em­

selves or families. The force f ul attraction o f one f or anothe r was 

further supported by their actions the followin g s p r i n g . No. 40 

weaned her yearl i n gs and bred the same s p rin g . No. 101 did not 
'{f~/,_l,Ji'J', 

come into estrus but ke p t her ptl'l5 and adop te d the t wo yearlin gs weaned 

by sow No. 40, thus p rovidin g the yearlin gs with maternal care while 

No. 40 followed a two- year breedin g cy cle. In p racti ce such a 

behavior pattern would tend to increase the p roducti vity of th e 

s pecies and would bene f it the survival o f an a ge class where mor­

tality is relatively hi gh. 

Prehibernation Lethargy 

In the fall of 1965, we observe d what appeared to be a marked 

lethargy in grizzlies p rior to hibernation. This lethargy was 

app arent at one time or another in all the grizzlies closely ob­

served durin g late fall. For examp le, On October 14, 1965, we 

j umped instrumented grizzly No. 188 from his day bed i n lodge ole 

timber. He moved away slowly , but only after we s tarted talkin g . 

He soon stopped and sat down on a wooded h i llside. l; i thin a f e w 

minutes his head be gan to sway and the bear slump e d f orward with 

his muzzle on the cr round turned inward under h is body . Aware of 
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our p resence he strugg led to re main awake and alert, but 

acted as though he were drugged. Followin g e fforts to raise 

his head he slouched forward aoain, his muzzle tucked inward. 

This muzzle position is very similar to that of grizzlies whe n 

first reactin g to bein g drugged with succinylcholine chlori de 
W t-J,,. I ,J 

(Crai ghead,~~•, 1960). We moved to wi11t i-n 100 feet in 

this grizzly before he aoain rose to his feet and lumbered 

off. Si mi lar behavior was observed when we j umped instrumented 

grizzly No. 202 on the same day . 

About t wo weeks later on lovember 3, this lethargy was even 

more p ronounced. Number 202's radio si gnal led us to the e dge 

of the perpendicular walls of the Yellowstone Canyon. A three­

bearing fix p laced the grizzly directly below us. While we 

scanned the terrain with binoculars the crash of a dislodged 

rock brought a roar from the startled rizzly wh o had been l yin g 

,AL,__, \ ~ ~ 11.1: ~ ~ at the entrance to his den. For the next half hour he ~~r,~ 

nearly motionless excep t for an occasional slow raisin g of his nose 

to seek a scent and the tuckin g o f his nos'e under his body as though 

in sleep . The grizzly seemed in an advanced lethargic condition . 

He should have detected our scent with the air movement favorable, 

but he gave no indication of doin g so. 

I On October 25, 1965 we app ro a ched to within 30 f eet of No. 40 

in her den.~ M e zri 15 ~1,: sid not ; ~ She was apparently ~ 
«-,t(l;.,,.~~~ . ~ -

~ h.::'IT lethar ic~ N-o . Ha did no± Pfimah~ i :r:i. be J2 den f or tbe.r ~·--~-- r ' - .. . - ~ 

w-i.J;t:1; e p, &ut -J':. ~ l:n ~ ta te .11 stay ed close t o her den and 
--- .J..I1 ~ • ' I 

at times wi thin it. This behavior continued fpQ~ Oeteb er 16 
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. 
",J-,, '-

Jo.(, November 11, when she entered the den durin g a snowstorm 
-re "1>"' ._ 14,., u~ ., ,= -n-1-1#. 

~ d remain ~ within for the1winter. Gr i zzly No. 40 moved to 

her den a full month before enterin g it. I t is reasonable 

to assume that the early ons et of lethargy i nfluenced this 

movement as well as the fact that she was p re gnant. The 

app arent lethargic condition of these bears an d the i r early 

move ment to den sites, articularly the movement of No. 202 

to a den site wi thou"t a tri ggerin g storm, seemed to indicate 

that hibernation ph y siology , poss i bly includin g a h ypothermi c 

lethargy , had been initiated p rior to actua l entering o f dens 

or movement to them. 

Hi gher warm-blooded animals have an activi t y te mp erature 
( 'f(.,6. ~) 

above 36° C. Rectal temperatures of grizzlies and black bears 
• I 8.2 1J. ' o - /~o .8o,l' 

taken in summer and fall have shown a temperature of 37.8 - • 

38.4° C. With p rotracted act"on o f cold, it i s possible to 

go below the lower threshold of activi t y and a h yoothermic 

lethargy ensues (Eisentraut, 1960). This di d not appear to be 

the case with the grizzlies under observation. Durin g p revious 

fall periods with more p rolon ged cold they did not exhibit 

lethargy p rior to dennin g . However, cold di d a ppear to be an 

influencin g factor. 

Weather con ditions in t h e f all of 1965 di ffe r ed i n at least 

one s i gni f icant way from conditions in other study ye a rs. This 

q uite possibly in i tiate d lethargy an d a f fected ~rizzly p re-
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hibernation behavior, and movement to den sites. An early fall 

period of snow and unusual cold occurred from Se p te mber 15 

through Se p tember 28. The minimum for the Se p tember 18-20 cold 
- I 3. , °C, ( 7 c. /:" . ) . 

s pe ll was ~ . This was the coldest early period o f snow and 
Co..>t1t.·r:t-, 

low temperatures experienced in the course of the s tudy . Ambient 

air tempe ratures were lower than at the November 1965 time o f ' ..,
hibernation. Four to ~ in@ft@ s of snow covered the ground at 

our Cany on laboratory and more at hi gher elevations. This cold 

s pell was followed by warm mild fall weather. The combin a tion 

of early snow and low temperatures did not st i mulate grizzlies 

to hibernate, but it did dis perse some from summer to fall ran ges, 

and appears to have been a factor tri ggerin hibernation p rocesses 

so that the bears became lethargic and p hysi ologically ready to 

hibernate by late October, before the environmental stimulus of 

a final snowstorm caused t h e m to enter their dens on November 11 

for their winter sleep. 

It is characteristic of grizzlies to at times bury or cover 

the carcass of an animal with dirt, grass, and brush. The animal 

may be one dyin g of natural causes or more rarely an animal killed 

by the grizzlies. They are not consistent in burying a carcas s , 

nor are the reasons for the variable behavior readily evident. 

The subject will not be elaborated here with the excep t ion of 

reference to lethargic behavior. 
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In 1960, we observed grizzlies buryin g or coverin the 

carcasses of elk as early as Se p tember 21. This phenomenon 

continued throughout the fall. When we app roached grizzlies 

f eeding on carcasse s , we found some sleeping either on or 

beside their food supp ly. This was observed as early as 

October 14 and mi ght have been interpreted as the onset of 

winter lethargy excep t when alerted they always took off on a 

dead run and were quite active. Apparently sleepin g on the 

carcass was related to the heavy meals the bears had consumed 

rather than to any physiological chan ges connected wi th the 

hyp othermic lethargy of winter sleep, as observed in the fall 

of 1965. 

Pe riod of Winter S le_eR 

In 1966, on December 28, we visited the winter den of 

grizzly No. 40 app roachin g the den carefully and q uietly from 

below on snowshoes. The den entrance was op en though contracted 

by snow. There were no si gns to indicate that the bears had 

moved out o f the den s i nce enterin in November. To peer into 

the den, it was necessary to lie down with feet sli ghtly elevated. 
S' 

In this p osition we were approximately f i ve fee l from the slee ing 
L 3 

sow and her ~ grown cubs. The lt!!1'1:re e gr i zzl i es we re lethargi c 

and sleeping , but apparently the sow detected our p re s ence for 

she growled and shifted her position. At the risk of eliciting a 

charge from the grizzly , we took flash pictures and movie s o f the 
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den entrance and portions of the bough bed within. The g r i zzli es 

were lethar ic enough that they did not resoond by coming out of 

the den. 

The Yellowstone rizzly mates in lT une and early J uly but a 

delayed implantation occurs (Crai ghead, 1969) which delays embry ­

onic development and p arturition. Whelpin g occurs durin g hiber­

nation within the winter den but no dates have been obtained 

through observation of bears in the wild. January or February 

would seem to be the most likely months. No feces or traces o f 

urine have been found in active dens recently abandoned, or even 

observed close to them. App arently the grizzlies do not drink 

nor urinate durin g the winter sleep . Harrin gton 0 968) states that 

polar bears usually keep their dens clean. He found only mere 

traces of urine and minute fecal fra gments in six of nine dens 

examined. Prior to enterin g winter dens we have observed black, 

watery excrement suggesting a scouring and cleaning of the ali­

mentary track. The Yellowstone grizzlies fast from the time they 

enter their dens until they leave them in the spring . 

Occasionally a g rizzly emer es from its den in mid-winter. 

One of t wo records was in res onse to a nearby f ood sup 1 when 

a rizzly in the Old Faithful area came out in the latter oart of 

February , 1967. The bear was attracted to the carcass of an elk 

that had either been killed or had died in the vici nity of the den. 

Mid-winter emergence, however, in this area is not a common 

event. 
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Emergence f rom Hibernation 

In general the Yellows tone r'zzlies remain i n the ir winte r 

dens f ro m the t ime they enter them in late October or Nove mbe r 

until early A r i l. Dee p s now a lone n reclude s tra ve l. Tr a ck s 

ob s erved a s e a rly as Ap ril 4 i ndi cate pos sible erne r ,ence from a 

den i n late arch. Si gns outsi de the den o f gr i zzly No. 40 i n 

1965 i ndicated e mergence in l a te a rch. The grizzl i e s are not 

notice ably t hin when they l e ave their dens and s t a rt tra vel i n g i n 

search o f f ood even though they live o f f thei r body foo d re s e r ve s 

. . . ~ .l . .
f or annual periods vary 1n from ~ to ~ months . Some gr i zzlie s 

-3 
e merge f rom their dens a s much as ~ weeks to a month before 

they leave the den s i te for sp r i n g f ee din g areas. Of ten when 

they f i rst e merge the snow i s too so f t an d deen f or t he be a r s t o 

travel. They remain in t h e vici nity o f the den s unt i l s unny day s 

with warmin R temperatures, f o llowe d by ch i lly n i gh ts, p ro duce a 

crust on t h e s now th a t will supp ort the i r wei ht. 

In the s p r i ncr o f 1965, No. 40 a n d her yearling came out of 

their den i n late March and le f t the den s ite ab out Ap r i l 20. 

Pr i or to leavin g t h e y built bough be ds on the s now with i n several 

hundred f eet o f the den ent r ance. The b e ds were on d i fferent s now 

s trata or levels indicating i nterva l s betwe e n t ime s o f construct i on. 

The bears sleo t on these beds and were covered by s now f rom sub­

seq uent storms . As the snow p i led up over the s leep i n g rizzlies, 

their breathin reduced an a i r shaft to the s urface ( Fi g . 1 3). 
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Apparently the bears continued in a lethargic state but were 

sleeping on bou h beds on the snow surface rather th an wi thin 
-&.1>/111 

the den. One suggested reason for early emergence fe.r the 

den is that in the s p ring of the year, the outside air temn era­

tures, at least durin g the day, are often warmer than those 

within the den. At 10:45 a.m. on April 28, 1965, the air 
a "'C. 

temperature inside the den of No. 40 was ( 32° FJ The air te pera-
c: • .;~c1~, 

ture in the shade, outside of the den and three feet above the • 
-1--f"f •c. 

snow w~s ( 40° rJ The 
Q.o Vl,;J?"f 

ambient air temperature in the sun 
-r/0,C C. 

was / 50° ,:-.) 
c, >J" i."'12...,. 

F. In 1967, sow No. 40 e merged from hibernation with another 

family of yearlings. On this occasion they left the den area 

without buildin g bough beds as was done in the s p rin g of 1965. 

Our observations reveal that mature male grizzlies and sows 

tend to leave winter den areas earlier than sows with yearlings. 

Sows with cubs of the year are the last to leave den sites. Some 

may remain in the vicinity of the den until most o f the snow has 

disa peared. 

Hibernation or winter sleep appears to be an essential nart 

of the grizzly bear's annual cy cle in the Yellowstone area. Both 

instinctive and learned behavior traits tend to have survival 

value for both youncr and adults durin g this vulnerable period. 

Den di !! in g a.nd bed making result in a localized micro-environment 

that protects the bear from extreme climatic conditions. Seekin g 

of isolation durin g hibernation and the entering of dens durin g 

snow storms tend to provide added p rotect i on. 
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The a pp arent need for isolation durin g hibernation implies 

that in managin g the endan gered grizzly consideration must be 

iven to maintaining large exp anses of relatively wi ld country 

free of man and his developments. 
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