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CB.APTER VII 

BTBERJfATIOB' AID TRE IDER BEAR 

In Januar,r of 1963 we webbed through deep powdery snow that had sifted down 

hro'IJ8il the lodgepole& until it oovered the forest floor to a depth of 8 to 10 

feet. We entered the timber vbere a small blaze high on a tree told us we should 

start our oourae, following a bearing of 240°. This would lead us back to the 

t hree-forked lodgepole that towered up over t he den where grizzly Iro. 164 was • 

sleeping. We sank deep in the fluffy snow AS did the marten whose tracks occasion­

ally crossed small openings then vanished as this arboreal predatctr took to the 

trees in aearoh of red squirrels. 

The north facing entrance to the den of the female grizzly was oovered wi·th 

anow exoept for a tiny opening through which some warm air escaped. It would have 

gone undetected had we not known just where to look. After compacting the snow, 

we reDtOved our snovahoe11 and used them as shovels. Before long, a sleepy growl 

that could be interpreted as a groan, followed later by another with ominous over­

tones of a warning, made us desist, think the situation over and decide to leave 
tffl,, 1 I 

1'0. 164 alone. We had returned vi th the hope of determining whether she had.Ayea.r,- 1lt1J 

~ with her and t o evaluate the situation for later study of the sleeping bear and 

her winter den environment. We were not what might b~ called mobile ahould the 

aroused grizzly charge out of her den; in fa.c t , we were quite helpless. Unable to 

run, our only alternative would be to shoot in self defense. An immobilizing dart 

would not t ake effect in time. 

!rot wishing to put either our own or the sow'a life in jeopardy, we relu~tly 

buckled on our snowshoes, shouldered our packs and retraced our steps. Perhaps 

another yea:r, I thought, we will find a den more amenable for studying, or a bear 

in a more donnant condition. We M~ a s ituation where we could immobilize the 

grizzly at least once and instrument the den and bear for temperature recordin89. 

This den quite obviously would not suffice and as we threaded our 'tf8J' thro'IJ8il the 

trees, I was not at all sure that we would eventually find one that would meet our 



requirements. 

In the aeantiae, we could perhap• atwly the winter sleep or hibemation or the 

black bear. 'l'hi• aember, U:rsua amerioanus, or the bear taaily was in no wq so 

aggressive u the grizzly nor vu he so powerf'ul • .lbO"f'9 all, hi• in.atinct when 

co:rnered was to flee rather than attack. He did not have the grizzly'• trait of 

canplete lack o! tear for that awesome species, Homo aapiena. '11b.ere were lll8l&Y' 

th.1.nga that we could leam about black bear dens that would apply to the grizzly. 

Why' not, we thou8ht, start our den atudie• with the black bear until we could 
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safely work Yi.th a grizzly'? Several years later when we returned to one of 'Marian'• 

snow covered dens, we were a till unable to immobilize a grizzly vi thout risking her -

life and Marial1 was not an aggressive bear as grizzlies go. 

The black bear has evolved curved olawa that enable hiJI to nimbly climb alaoat 

,my- tree whereas the grizzly ia not adapted for clilibing. Instead, his long front 

olava a.re ideally suited ror digging. It aq be that the ability of the black 

bear to climb and tlms escape Jll8D1' dangers has made him leas agresaive than the 

grizzly who :m.st race a challenge or tum and ran. At arry rate, there is a treaendoaa 

diffe:renoe in the temperments or the two ani:riaJ s and aa aight be expected, the 

black bear is more at hcae in the timber and pret'ers this habitat while the grizzly 

is f<llld of and quite at hoae ill open oountry----aead0Y8, bu.ma, sagebru.ah habitat 

and open expanses above timberline. Because or his f aoili t;r at digging, the 

grizzly esoavatea, ahapes and canpletely construct■ hi• winter den. i!ie blaok 

bear usually seeks out a natural cave or shelter which he ~ aodit," or uae as i■• 

The black bear has two distinctive color phasea - black and n1nn81101l,- but the 

term black -applies to both colors. Many black bean sport a white V-shaped collar~ · 

Many young grizzlies also have collars bll.t they a.re not V-shaped in front ad they 

tend to disappear as the bear ages. Grizzliea have a distinctive shoulder hump, 

blaolt beara do not. The grizzlies' face tends to be concave or eanoer-like while 

the black bear'• is the oppoaih, beillg oODVex. 



In general, grizzlies are much larger than blacks. The averl388 Yellowstone 

male will weigh 500-575 lbs, varying between spring and fall, the female J00-)80lba. 

and a large one will go as high as 500 lbs, a male 1000 to 1200 lbs. The largest 

we weighed was 1120 lbs. The averap ma.le black bear weighs about 200 lbs. and the 

female a quarter less. A few of the largest black bears on record have weighed 

over 600 lbs. but this is exceptional. Like the grizzliHs, their weight varies 

from spring to fall reaching a maximum just prior to hibernation. 

The two species of bears inhabited most of the North American continent from 

the Atlantic Ocean to the Pacific from the Artie tundra to Mexico. Primitive man 

vorshipped the bear and so did some American Indian tribes . In some instances the 

bear was hunted and killed as a token of courage and tribal status. In such en­

counters the bear frequently came off the victor. Other tribes would not kill a 

bear. Much of the awe and reverence that men held for the grizzly m~ have been due 

to the fact that the bear resembled man in many w~s. Like men, the bea::- can rise 
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to a standing position and like men, they wa.lk on the soles of their feet. The track 

left by a hind foot though large, resembles man's. A skinned bear has an exoeption­

a.lly human appearance. . In physical feats, the bear could outdo his human competitors. 

He could run faster, swim better,· his reflexes were faster and he could travel with 

uncanny silence and stealth. While man struggled to get food and keep warm during 

t.he long seve~winter, the bear slept in comfort, living off his fat which supplies 

about 3500 calories p ::-, r pound. The food that produced the fat was obtained by a 

lmnter and forager even more efficient than the best of men The bear exhibits 

truly remarkable ada11 tations to life in hie natural environment, elfi .. •••••• 'k> -
Ji fe iia Me neet,nnal en, i.w~fia;l;, adaptation~ far superior to many of man' a. 

When incorrigible grizzlies dangerous to visitors or nusianoe black bears were 

killed, we performed autopsies on them. This work was done in oollabora.tion with 

a life-long friend, Dr. Morgan l3erthrong. It was he wo from our samples first 

noticed the complete la.ck of arteriosclerosis in the oorona.cy arteries. Then through 
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mioro•oopic studies he found the large, medium and small arteries to be totally 
f'ree of arteriosclerosis. 'l'hese findings led to blood chemistry studies to see 
if we could determine why- the bear, unl ike man, was not afflicted with arterio­
sclerosis. Pe:rhaps it would provide us with a better understanding of this 
disease in man. In pureuit of this work we routinely col10cted blood samples 
from moat of the grizzly and black bears that we captured. We had numerous 
samples taken in s-pring, summer and faJ 1, but so far none in winter from hiber­
nating bears. 

In the high Yellowstone plateau count ry moot black bears are in winter dens 
well before the grizsl,Sretire. First one goes in and does not appear, then 
another until even the tardiest sleeper is slU111bering, The grizzlies tend to 
enter -i,Q,. •:t•w winter dens pretty much at the same time and this unanimous urge 
to retire seems to be triggered at least in part by a snow storm or blizzard. 
Often black bear tracks led us to their winter dens. Never did we locate a 
grizzly den in this wtcy . 

~ Tlm.s in the fall of 1967 with snow on the ground and gyaer steam i n t he air, 
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we followed black bear tra.oks to a cave opening near t hermal :pools in the vicinity 
of Old Faithful. The bear slumbered while the snow depth increased, elk and buffalo 
moved less freely and centered their activities a.round t hermal areas relatively 
snow-free. While tbes ".l animals west of the contiw,nta1 divide congTegat~in small 
resident herds whe r e l imi :-ed vi.Ater food was available, the elk herds of Heyden 
Valley migrated to t he Lower IA.mar Vall ~y and J eft the l ush forage to a few sturdy 
bison ready and capable of d 1ggi..'lg dO\m thro~ layers of snow to feed on it . 

Winter had well advanced and a coldness and unif orm whiteness, sometimes in 
deadly calm, at other timo s swe,t by chillinc horizontal winds, characterized the 
environmai t. Solitude wa.s both at hand and a.far. Cr-rer this frozen whiteness, a 
raven flapped undisturbed by count -:. eos snow particles hitting his eyes, or were 
t hey protected in flight by the nictitating membrane? I wasn't sure. I only knew 
that while almost al l other life quietly waited out the stonns the r aven often revelled 



in their presence, rolling, divine:;, banking- in the winds as though it was just 

another balmy spring day. The approaching raven dipped low, app8.l."ently curious 

abvut the single human form beneath him. Instinctively the raven knew that life one 

day mi .r.;ht be food fo r him the next. He continued on but with a p iece of data stored 

in hls memory bank. 

:Beneath and behind his disappearing form, 3. lone figure wa.s sitting on snowshoes. 

The deep snow, unmarred. except for a few hum.an tracks, stretched beyonJ him to a dark 

green barrier of scattered spruce ar,.d fir. The man's attention was neithe~ directed 

to the immobilizing gun beside h.im nor .J;o . th<-> projectile syringes careful ly arranged 

on a knapsack. Even the camera lay id.le. Oblivious of h.is winter su.rround:in {;n he 
,!{' 

i\,1·· 

was lis tening intently, picking up the sounds and muffled noises t hat oeemed to 

emanate hon the earlh directly beneath him, The voices, though weak, vcre d:stinct. 

· "Let's roll her over. '' 

"Do you think there's room. 11 

"We can try." 

"Good, now feel along the inside of her leg. Can you detect a pulse?" 

"No, I can' t feel a thing." 

' 'John, how's she hreath.ing?" 

"A little rapid but steady. Nov I feel a faint pulse. Hand me t he vacuum 

bottle and the needle . Shine the light over here: I think I've got a vein. There 

come; the blood. I didn't get the femore.J artery but we' 11 get enough." 

'The vial is almost full. Let's gBt ou-1; of here." 

"If the drug effec ts weax off, we'll have to scramble." 
1·rere 

Three of us/packed in this small stifling den with a larg-e black bear and al l 

were profusely sweating. 

"It ' a no wr·nder she hasn I t built ::-. boupji bed", I thotJ.e;ht. ''The heat from th.is 

thermo.l area keeps t he den amply waxm throughout the winter." 
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John and Maurice were wriggling their wey througn the narrow entranceway toward 

the den opening, and just in time. The bear growled and raised her head as the 

f iaahlight disappeared . The effects of the drug were d.im.inishing. Control of he:: 

,j aws was returning. Propelling my way with elbows and knees, I followed J ohn and 

c&1J::;ht a blast of light as he emerged into the b1. inding glare of light reflected 

from the wintery Yellowstone l andscape. AJ3 we appeared, Charlie Ridenour commented, 

"I'd give a fortune t o have had a tape rec :~ ro~r. Y,1u shou l d have heard that conver­

sat i on. " 

Charlie migh t not forget that conversat i on . t h e three of us would never f c rget 

the experience. Unique or unusual e:;q>0r · ences are -'1. f o'Y."Il of enrichment tha t can be 

sought out and accumu l ated. In the couroc of a 'i f etime, you can lose weal th an,:~ 

possessions. Power, :'r e stige and status may be fleet inc-. .Almost anything one 

cherishee can be lcs t or ta.1'::en away. An experienct:.l, unusual, pleasant, thrill j ng , 

awe-inspiring, i::ip,•.,s sionistic becomes 3. part of th(! .1.n dl vidu<ti . It can not be los -t . 

It is some t hing he and he a.lone keeps and relives unto death. In seel:..ing a good 

life, greater emphasis might be placed on experience rather than material :possessions. 

We had successfully immobil i zed a black bear in its den and had obtained a 

blood sample, thus making our first intimate acquaintance with a hibernating bear. 

A blood snmple from this hibernating black beaT at a t ime when thyroid levels 

should be l ow might b e reveal ing. Using a Amal 1 centrifuge, we would soon separate 

the blood se:rum from the red blood cells and later ship it in i c e to Morgan for 

chemical analysis. 

An hour befb:::-o ...,e 3uccessf'ull;;r o'h ta.ined:::.. :,lood sample from the hibernating 

bear, our movements an<l tramping around at the den 0ntrance had aroused her. Ber 

body temperature rose a few de ?,Tees, ~he became ac t ive and · erhaps throu '?;rl curiosity 

looked out t he den openin.1. We hit her with a drug-filled d.ci.r t . She crowled and 

:returned to the bl ackness of her c rr'e. A half hour later we thought the bear should 

be immobilized and helpless. We thougnt she should be: the :rrob lem was, we didn '--t 

know. Nevertheles s, John, Maurice and I crawled into the narrow entrance and 



squirmed through the dark and con.fining tunnel guided only by a flashlight. The 

tunnel seemed to extend on and on. It turned out to be nearly fifteen feet long, 

terminating in a chamber only slightly wider than the tunnel itself. While pro­

pelled slowly by my worm-like movements, I heard John s°',r that he'd reached the 

bear and she was out. Then I, too, was in the chamber--low :roofed, the walls 

:reddish in color, the ai:r heavy and mo:_st from the nearby t hermal spring. 

The inside of that den with the da.rk fonnless sha1 >e of the drugged female 

bear occupying most of the space i s stiJ.·: vividly e-4;,ched. in m,,r mind. Under similar 

circumstances, we could never have dared to push ou,.· way into a grizzly's sleeping 

chamber. We tried it with the griz7ly we caJ.1 ed Lucky, several times with Marian, 

with No. 101, and the :oregnant femaJe, No. 187. The response was a~r.-:iws ,:;:row'ls and 

activity w; : h.i.n the den, an arous~d aler tness. This combined with deep snow that 

hampered fast movenent and the aggressi ·.re nature of the grizzly, nut a damper on 

our enthusiasm to immoblize aa. instrument the den occupants. Now cmd ei. J east for 

awhile, we we:re compromising by working with the blacr- bears. In the meantime, we 

were developing transmitters cllld techni ques tha.t wou~ d enable us to i mpJ.ant a temp­

erature sensitive transmitter in a grizzly captured in fall, thus e:_imini.ating the 

hazards to b oth bear and man of ru1 attempted immobilization in a ~~nter den. 

'-Ii th modification of the telemetry S~{:J tem, we were usmr~ to track €:,'T zzlies, 

wa plamied b monitor tem:r, ,: rature cona.i Lons i n the den of a hibernatincs black 

bear. At the sarne time, we propor,ed t::i obtain twenty-four hour or nychthermal 

body temperature patterns from the .- leepin5 an~al in an effort to lea.m more about 

his temperature regulating :p:::-oc':1s ses. Jus t aG in humans these 24-hou.r temperature 

rllytbms would give us insi[;h t into thri ;.:inter physiolog;y of the bear and info rm us 

of the t i mes when he was raost le thu.rg:io or m,;s t active and alert. Would 1. t be during 

daylight hours or late at nigh t? Most but not all :;:,eople a.re d8Y oriented but bea.rs 
unbroken 

a.re more active at night. Would the/darkness of the cave tend to changt-' the bea.r'a 

pattern? 0 How low would the bear' s ":;emperature drop f ·.'."Om the 101 F, normal during 

SUill'Iler activi ty'? 



The winter work ahead was of ~eat interest to us, offered new experiences 

and. a . challenge. Our previo~1s research had paved the w~ for the work to come. 

Joe:!. Va..~ey had improved OUT telemetr;y system so it had a capability of transmitting 

temperature data when we inserted tiny tero.pernt u:::-e probes ( ',hermistors) under the 

skin and in the muscle tissue of free-roaming elk. In this wa.;y ,,,e had monitored 

their body temper2..t ure fluctuations in summer and du r in,.~ t he winter months. 

Now we were ready to employ the same techniQ.ue on a black bear that in Novembe:::­

we had t racked to a winter den. In Janufu-y a t the c l.iff clen above the Gibbon River, 

we immobilized the bear by jabbinr,- hin with a dru.,;-fi1led s yrillc,--e at the end of ,_ 

1011;~; stick. T'n.~ s wa.s c lose quarter work and we were not sure how the bear would 

react. Would he ignore the needle injection and retrea . further bacr: in his den 

or would he chart7,e? And how woul d we reac t if the bem· rushed o-.it of the den? The 

problem was definHe J.y on our minds but we had not determined u cou.."'.'S e of act i on. 

Four of us, John, r::yself, Hank McCutchen nnd Klaus Nielsen were crowded on 'l Eny 

ledg,3 leading t o the den entrance. Each r.,f us would have to mrucc his own decision. 

After we in~Acted the bear wi -~h the drus; , sern?·lan, th~re was a rustJ.ing move­

oent, th<?n a.:!~ was quiet . Lying on my st ·mach, I f l ashed a li:';ht i n to the interior 

of the den to observe ... he bear! a reac t ion co the drug. This first oau '.ied him t c, 

retreat into the fA:r rec0 s11 ,c;s of the Gave w11.e re he mo,;cd :rest . essly about b <?fore 

ma.ki n ;:; a fas t br0n..: for t he en t riince. '.)ur a+.tcn;:it t0 block the den opening with 

snowshoes fa;·· c· 0l TT0 'T\0'c\ id too qui.okly. 3uddenly he had joined us on the narrow 

snowy ledge a.hove th2 river. 

The warning, 11':lctch out; " the'.; .Toh.1. had shouted rang in ou:r ea.rs, but what to 

do? Our situati on was precarious. Fre~don of movement was drastically limited 

by deep snow, and a strong a~rers i on to l eaT>int; off into space. '.fithin 

the instant our crew individually , bt:..t in unison, moved in one direction--the 

bear, fortunately, and :perhars delibcr:-:te ly , in the other . He turned ana began 

climbing a nearby pe1:-pendicula.r snow ·wa.11, ,awing his way thrOUt:~ snow 5 to 6 feet 

in depth. Ca..~fully, and with difficulty, we followed on snowshoes. When wo 



finally overtook him he was lyinc immobilized in t. .'J.e snow. 

Pulling him like a tobo&:,""BZl, we drr.g,::ed him back to the den entrance where 

we brushed off the snow and proceeded to instrument him with a collar-transmitter. 

While he was under sedation, we slipped the radio over his he ad and inserted a 

the rmis tor probe through a ern.:i.11 inc is :L nn in the skin which was thAn treated with 

an ant ~se:ptic and sutured. With this c rim}, l 0t e ~, I crawled into th,i den pulling t he 

bear head.first after me while outside J0bn, Dau.s .~ind Ran:: , ushed ~tinut his fat ­

la_yered buttocks. With our combined exertions, we rep laced the bear in his bed but 

there was barel3r room for tne two of u .;1 in the r ock:r den. 
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Nevertheless, I ':; ook time to look an ··l :B. r-.-c l 2.c ·chis bPz,.:r· s be au:lfu :!. ly cons-:ruc ted 

bed. I also recorcled a few measuremen t s. ':'he incu::.ated bed was e: ,teen inches dee;, 

by thirty i nche o ·in di::i.;.neter, cup-lil:(, in shape w:.. : h ne3.r t y :;:ierp(;ndicu1 ar ~rnJ 1 3 

against which the bear' c ':)oc.y fit <J.ui te snugly . Hi thin the co1uinP.s of tho thic:: 

aocumuJ.ation uf bed material consist..;. ng of a po:.~ous mixture of dr:v ;line n eedles ::izid 

finely shredded twiGS, t he bear hr...d been hibernat i n _; a.'3 th0u ;-:h er.ve '..oped i n a dmm 

sleeping bag. This particular bear, I t hou.errL, must be a maste:::- LT) t 11e .qrt of t!l.rutillf' 

beds. To eY..i t I slid over the bear' s body, carf\il not to d · sturb Lhc· bed, nnd 

wriggled head first out the narrow den orvminc-. 

With the 1.Jlacl: bec.r ru;ain reposing in hi'.3 p:.nc scen t ed bed. W (j descende-i r.he 

stee1 hi llsi•ie to our tarr, tent :::..7 O!lf' th:) ri ,,er. From this vant G.g? '.HJ.: n~ Hi th a fire 

for warmth, we monit0~d by radio the ,:r::.du.~::. rise ' n the be R.r'9 ~i.:xt; temrt:?rature as 

uell ns the tem::18::c-atnr.e o:!.· the den and th0 'J11ts · l o air. ~ is W\..9 -iccom-p . i she d by 

countiru: at defj_nite 5.n t erva1.:, the pu' :3,:-.. s or ' 'bee ~s ' p~~' minute"! fror:i our r"l.(}. i c ::"'.:!­

ceive:r. A stopwn::: ch wns 1...s ..cl ci.nd the '."T'ea!,,)r t he nwnb (n · ,1f m.1 l ~es, the hi ,r;:!1er tl!e 

temperatu.re. These tot.a.l s ·-,•~re inne cii D.te ·1 y .c on'c,, rtc-d to de F:T0.cs F' b-"· me "!llS oi rt 71re-

-,-iou..., ly '.)repa~ed ;mlse r n.te vs . ;:,em;)e::-.,'.;ure ch r2:'7.. A ;:;radua] dro-) .n .ric be , · ' s 

body temp •ra t are ind.ice '.:;ed tha-c he was re· crtin 1: 0 his r.,rev::. '.Jc r; l cJ-d • .:-i.r:':.i c condi t ion 

of wi nte :::- slee 1 . 



After the bear had retu....""'?led t o a noT.";,1al conditi on or win t er sl e e p , we obtained 

body temperat ure patterns. Over one :-l.1.-hour pe r i od, the den temperatur~ remained 
0 

relative l y constant at 26 to 28 }' . whi l e outside ai.r t,'?mperature varir)d from l S to 

J0°F. Duxing the same period the bear 1 s body t emperature dropped t o a mini nnun of 

94°F. at n1· ,.,+,t and reached a h 1.·~h ~ b t o ,:oF · ' h ~t t· e,,• 'Y' ' 01 a ou , ', u • 1n ~ e a. • . p rnoon, sugges ing a 

typical high dey- l ow night rhyt hm even though the c,i·;e was re1..et ive1y da.::-1< . In 

still darker dens, a diurnal rise in thA be a.r's b ody temr~r:1.tm.·e d i d no t occu:r. 
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The most signifi c ant change s in body tem pe ra t u re occur red in r es y>ons e to disturb:mce , 

the greater t he disturbance, the more the t em')er;,.ture chan,_;ed . 1>.'he n un disturbed 

the bear ' s body temperature drops as t he rlen temrer2,ture de c l ines. Duri ng an 

llllusual co 1d spell, 0ne bear's t em-;lerature reachBd a low of S9°F. af t er which i t r 0 s e 

to over 90°F. even though the den tem9er ab:tre c o::'l. tinued t :.c drop . It appears that 
0 . 89 P, i s ab0ut t h ri l ower te:rn;ierature E m.i t the bear c an s afely t ol e r ate aJ' ter wh:.ch 

a spon taneous arousal take s place i n :re sponse to a ~et ab olic increase. 

'vlhile mon.i toring t:he bear in the cli:'f den, we remu.ined awake t o periodica.1 l y 

cotmt t he radio pul s es pe r minute, convert them to tempera ture ;md r ecord i n a 

not ebook. In order to obtain a 21.J-hour tempe r a ture pattern, b reak camp and r e t un, 

t o West Ye l lowstone, we went without slee ri , othe r tnc>.n an occas i onal. na-;-: , f or ~O 

h ours. Th :.. s grueling :;rind we.s quite .:m incentive t o develop e qui ~)o ,m t t hat wo,::.::. 

automaticall~' rcc,, r ,.l the chan,rinz lem1)e~atures. On t he ot her hand, we d i d not want 

to e liminate our con-to.ct wi th the e , ement s , the s ound of boots c runchin{3' i n c old 

snow, the brush of snowfl AJrn s on ou r f ac1, , thr, fl icke ring f i r e , tlie warmth of a 

down s :::.. eeping ba,__r.; , the fr i end.::, visit of Canrl 1-1. J ays o~ t he .i :nf i 1 t r ation o:· or." 

camp by an audac i ous mar t en t h ;_.;,t 8 ~ea th 1 :. y cut t he le a ther stra;Js on my b ack pac',: 

and stole the steaks w 0 we ri sav i n t~ f or ,)u r lr,a :. me ,Ml. 

'While we were monitor.in ,; •~he body temperat ure of t he G1hbon Rivet" b Jck bc a-r· . 

Marian was i ving birth to A. l.i tter of t h.ree cubs. In t he f ni . 0f' '96 .1 we f e lt cer · 

ta.in that :1a.r.i:an was pre gnnn t and wn l oo.ke d f o rward t o v i s i tin.( her winter den aJ'ter 

parturition -when hopefull.Y wr:> might see her t i ny he l ·Jl es s y oun,r-. In 1 a~e Sen tember 



her radio transmitter had fa.i.1Pd and wo lost the chance ~o t rMk her to a natal den. 

Our studies of the hibernatin£; b1ac1: bears were givin,<:, us s omo idf' .1 of winter c ,n -

ditions in the grizzt~, dens. We ioc ~,ted Marian ' s den ahelteril'l[: :.he sow and her 

three large cubs in the :all. of t9, -9, bu t i.mmobili-z:n -_:· four gri,~zlies simultaneously 

seemed onlj' remotely possible and we had no i ntent i ,m nf ~)l aci.ng oursf • l ves in a 

position where we :night have to gun Harian down i n s~lf defense . Marian, as we 

shall see, did not dig a den in 1969 nor did she h_: be rnate in 19:'0 when, eLictr.oni­

cally a-pea:a::ing, we took a big step forward and radio monitored a bJ ack bear and h i->. 

den using the :!iimbus satelli +,,:?, a .::-.·<:J.n id <l mo-..inr: mrui-made a tar in the skt . 

Du.rill£ October and November we had tracke-:l._ b1ack b~ar , No. 6 for 2 · d a,y~ unin~ 

the radiotrackin ·, syste;-;i we ha.d develope1 for study:.ni:; t,--ri zzly hears. ,Tc\Y Suro.n, 

and Jim Clear followed and obse:rv(~d him while he selected and prena:red his winte~· 

den. Now in February I was peering through the snow-choked enti:-ance to verify t hat 

our bear w,~ still slaeping--not in the torpor of t:rue or deep hibernation but 

l e tharg i. c w-j_th a reduced heart rate and some•,rhat depressed body terr;E rPtu ce. 'l':oc> 

blacl: bear as we had lea.med could quickly awakP.n from his winter s loe ? and if 

disturbed would eYen rush out of his d(Jn. I f unmolested, he would doze cuc"led in 

his den witr: 7 itt'e movemen t. He'd go five months without d:ri.nldng or eating. He 

wou:d live off the thick layers of' fat accumulated during t he late summer and e arJ_y 

fall monthn. E:~' .. ,: i cnt ly adapted !'or a lon.:.:: winter s leep , he would neithe r ·~inn ... e 

nor excrete. 'rhe :)e:ir seen in t:i.e dim ca•.·e 1.i,1,.t w22 jn a dormant condition n .. '1d 2.t 

my cautious ?0~;,;: dj1 net :now,-. -le rarel:,' loo!:crl. in a be!?-.I den w::.. :hout hav1ng t.~e 

animal opon hiG -~res ')r ,-:;row ' , an inJictition that he detected 0 1.l.c' pres-me·•. 

During the w~n t.er sleep, the ·o f• -1.r 1.s hi i::h1y •ru 1 nerab·le to h j s main en ,"rny. ;n~..,_. 

Nevertheless, the .1bility to sleen througL ;,d,,er3._, winter we a:t1wr when f o :1d is not 

avai1e.ble is an advantage in thB ::m,....,i .. -,.~ of this lar~ s eci c•~1. ::an h, ;i ada-ri•-~~~ 

t-, chen _;in~~ conditions ;md has freed h1.ms .,1r, a t lea.st tem;10r., r ~. 

si tude of co:',, , drought, food shortages. non'1 1 a-rion prossures .'.'J"ld a h0st of other 

din ah l ing- f orces by al :P-rin <s his emrironmen ' 
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himself adapted to changing environmental factors. He i s a marvel of biologic iu 

adaptation of ph.ysiolo;:rlcal and c.h emic;1l perfection deve l.::rpe (t to cope with e x.i sting 

na turaJ environments. However; he is grad.ual. J y losin?; 0ut ~o the r1.p_ ' cr,.mges 

man is now making in the environment and he c&mot C'1pe w-:.: ' m3ll 1 s r ii.f-:t1:y de\·elo:)<~ d 

and sophistic R.ted technology of kil.l.ing. 

Hibernation in the bed..r is a complex ada.~tat .1.,,n t 0 a.dvr1rse en ·· 1ronmcn ·. a1 n -

.u:: 

di t i ons that m.ight, a ~ times, wel 1. serve man . A c "l-''abi 1 ,_ t:1 o f sleen ' nfr : 0nc -;eriods 

of t ime C,)1.ild bo an asse t on e x -::enJed s __ ,,_.ce fl1gh.t-s . T'~·siol -".'gi c :1.~ ly, becr md 

man have much in cor:::mon and the chemica:: ~,-,nQos i tion of ~he blond i a mucr, the; snm0 • 

.Bu t t he bear has a t tribntes ·,re la.ck :-1uo.t1 as tb v n.bil.i.ty t·) hand: e '!10~,,1.'.J-...,::. ic _1,:0-

ciucts who1;3e accumulation in m-3.11 woulc' b,3 tnxJ c. 'l."h:i s MO.:f be re lat"" d. to the unusual 

how the bear hi. bernates, we might , with ::aodern ·! echno 1 og;r , dupli c ate ~he T' c,c,,ss 

ourselves. The puruose of thi s ini taJ winter excursion '.1'8-9 to r.e c ,mnn:. 1, e ::- and to 

cache gear fo:- &. feasibility experiment i n moni tor i n " a bb.cl~ b,' a · ·i.:n b ,-, s at e l.1 j t e --

, art of ou.1'.' :.one; ranG"9 objecti·-1es of l e2.rning more ab0ut ·-~-.: bea.r, pn.:- :.: ClL1..arly 

those secl uded and isol ated during WLn er sl eep . 

our exped1. t ion members terminated :, tb ... cee --m:i Je <;; rek on ,:mO';..'C: . :.:'•.JS 2.t th-.: b as e 

wi~h t h ~ bear den 

Be fo r e c J.Lnb.Ln z ni,vher John ani I ~ O>JkPd. f o r ;. roc<r ou tcro p where ,r mi i;;.-it :oos; • i.on 

re1a t ivel:· -.m )"bstruc tec ·;i -1-w 

bac1~ac':ed a hat+.erJ , John nnd Der,-.:k +.he~ antenna tri~od ru1d L~·~s)YJ.: ~t in ·•· 

three auartec'S and it wou J. d nnJSs over u:1 "6Bi n at ni.dn .:,tit. :;n .3 •)TilC r. ; ts i ~ wou ld 
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be overhead, ,>n others c l.ose to ~:he t, _, r izon . Whe n low iJlld to the we l:1t the h i.11 might 

interfere with data transfer. Our plans to monitor the be ar and hL s den by se.telli te 

vere progressing. On our next ascent, we would haul up a oo~ an~ .. erma f or the den, 

recording equipment, more batterieH, tA.illperiJ.ture :md 11.ght probes, cameras, camping 

gear, e.nd equipment for instrumentin..g and i..mmnbili,:i n ,; the be ar. ,ie were eoba.rkin;<; 

on a rather fantastic project -- t ho culminuti on tn ncunGr;y1..:..~ nte .. s of stud.;yj_n g 

sleeping bears us i n ~ b io-teleme t r y methods. -:n o , J -:i.b,-i_•c1t.L.m i.. · th NASA en0J.ne'1rs, 

we were committed to a project t o t es t th,' fe 0tSFl;}jt .>" , r s a-tell i i.H monitoring o "' 

tempe ratures and light conditions in ~he den of a hibc>::11r:.t.1n,7, blac\ bPc1,r. At the 

same time we :ilanned to obtain body -:13mpl~rat u~·e ~z:t tem~, f rom the sl,~epinc animA..i.. . 

Th~ough NASA we ki.d cbtcd.ned the l oan n • an TIU.S (inte:r.-ro._;ation, -rncordin,cr anr! 

location system) pla.tfo::m used fo--r- ~olleotiDJ:; and '.. ransmi t t L'l,;; in!' ,) ~'111;:-d:ion f:-om 

oceen bouys and wer1.ther balloons to s atP. -~ lites. pl at fonn is tnc en,-;:-ineer!'-'' ,1 axf'C)n 

for the remote sensing , transmittin,cr md recei.Yin.,· equ.i.-:w,,mt. It was : 1 •• ~ eleetron.ic 

gear that we ·were setting up to leave unattended a-: our bear den. SBnsors ~,ri thin 

the den would _ga t her information for transmittal to the overhead Ni m~U3 3 salel: i te 

in a -polar orbit 700 rules above us. Twice every 2h h ours t he· s , ~e :.1 i te wou 1 il. pass 

by and in t errt)gA.t e the instrumented be.:1:r den . \-!o cou ld thus obtain data from light 

and t emperature s ensors at ] 2-hour in teI"'.ra.ls . \·!c wr:mld also con-ti.nuoU31:, chart the 

bea.r's body terapn:ra tn.:re on .;, nr?arby re -::o ~der. fri a r to each or½j_t , a M·ound ~tation 

at Fairbani~s, Ala.<Jl:a, wouJ.d trunsmi-L corm:12.nds tu the r;ateJ.li te i ndi.c at inf; thP- 'Jr.-e­

cise time when the den _p} 2-t.f,)rn 1.•a.s lo ;.,e 1nt '"'1-:-ro ;_-;.'1ted.. \-:'hen t he satellite was 

within radio view of the 8 ui_pmrmt at the d.e::1 , there wonld be a.,. cxch;ui.~ of signa2 s 

and the IRLS pl atfo:..TI wou.ld tr,msm i t the sen3 or r~tti.M<l informa}, ion n tom"9,, •;,.t, re 

and li?,ht cond.i tioni::i to the s ate lJ.i te . He-:-0 it would bo stored un-t; i l la+.'3 r ref>..d ,, ': 

over Fairbanks, Alaska. The sate 7.1ite \l ·uld c=i.lso l!lea.sure the tiT'lr., req 1 ··rAd f0r t he 

s j_,:;na..l to travel to the ?latforr.i ~d. return: information ln!•' r ::;-·d t, det.cfrni ne 

location of the s t n.ti.on 1n the eart h's surface. When thr- ;, ~.0:;i·~e c 0r:i:_:il.o-ces the 

orbit by passin g )V~ .,. Fai rban.k:s tro.c1;in..,. st at i on, the accumul1>.terl do.ta are trrmsr.ii t t ed 
to the grounJ eta.ti on .:ind ne" se tn o" c 0mmands ,1.r,, radj:e>,h,1 L.::i tr.G oatP.l lite for the ,• 11', ".'·. ·;, 

( • I ,, 



following orbit . The col :~ected data. is ne:xt 3ent by te1e"'lhone : .!..lle::i and micro- wnve 

to the m.mous d ,3,ta -::1rocessin;,; center a t NASA· s Goddarn S'"'rl.Ce F, if'h+ ('enter n tc a l.' 

W a.shlnc; \on n. c . I.n the c ·urne n-f' pr,,ccsuinp-, the data is .,rin :.ed ou L t :r c )mpu ~er 

an::1 t hen ma.i led i, 0 t he expt?.rim,Tter . 

usin·: i:iato l l::.. ~e r for wild l ife re- :1ea c::1 l , n11r• '·.e r ccc,>"f~ 'n - of Jo.t;:_i .fro□ c. "hj_benn ting" 

b e ar and his den, we were -taking"-- 7:-J<l,CI'."- ,'.\~;-- If• ' ' "rm ·, our r., ri..::- :.ier cn;,rpfi::-e mox1~_'.or i n:::-. 

qm ckl. hsi 1 ::. us i -~ned. . 

needed f- )r our cxne rinr.mt s. 

Fi ve ui"c es out- o.t ,Jee; :: ·re l1o,mtone, we left our snow:notJiles o.r. J 1.relu: ., -~ cro.3s 

count.c:,, c o~"TJ"in£ ou::: gum~ in bc.ckpacks . 

l aden s l e d:, . :-;o::ie of our crew ;,ushed wh..i : iJ ot:-erH puJ.1 ec. 2.r. •,1e thrc aJ.wl oi..:.:· 1;: ..... : 

:i. t on hi ~ :1 · e d . 

crurm. 'de then c c~n ~_;1.n :,ed ··.n ·.1 

ur1t ..i ! 



After my eyes adjus t ed J cou~ d detect tht::: dark fo::m ')f a hear, motion '3S8 

and curl ed in repose. HY silen t au:1roach th=our;h powder snow h ~.d r,ot --1.., aken0•1 h j_r,1-

But wouJ d not the struggl e s and deer-, brea1 hinc o: the others s ti~. '. brincin c ~-ear· u;i 

the steep s lope do s o" I hn.d n •> do 1b t th::: the t H:>cLr uoul d s oon arouse. When we 

were f i n all:; assembled we wen t nu-i.cJ: :;;1 ·'.:..J wo r . . It w:·_;_s 'l 1:!'.'oc e dure we had 1•?rf' r· ":-.ned 

set U_) -the moYie camera at a vanta,:;e ·::>o i nt, P..."ld h .is .::e:..tp;hter, Karen, ,i;-o t r 2ad.:,r to 

take still. p i ct'.lres. '?at moved to e, tree tba t ~he cou' d c :_ i.mb and Harr:-, stn.r-!,ed 

unwinding cable :hat would l ead from ::.;enscrs placed in the clen to -:h<J J ed::;-e at ·,·,I?., 

were we had pl aced t he s n.telli te antenn .. 

Though Ol.U' ":_J ro:,H:i.rations had been r;ia;je M quietly as nossib :le , our 1,rf'! son( 'J 

had alerted the bear. A b ln.ck nose nnd ')ne 8'.lr s0on prot ruded fr "J:n the n a:r1Y1w cn0w 

opening. The bec:.r raised his nose and sn j ffed , turned his he cl froo side to s ide 

and then baclcecl into the den. Seconds later he naked his h(➔ ad out 3._;ain, n ervouci.y 

sni rfing the still air. 

Dere •~ was t.J...1.dnG movies, Karen was t,1kiUE; :. t ill::J and I wa.s '.a.·i.n r:;· pi. c turcs of 

Karen -cx-::.inr, picnj~es. We were 3.l : a.pur ehensive }es t th,;., bcn should suddenJy 

lunge out of the den befo.l'.'P, we 0o·l1d immobi}ize hi:.1, leaving u.::; 0nl:' trc.cko in the 
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deep snow . As he retre.:i.ted fr.to Uie den, John quic;: -:.:,· pee::"f'!d i ns i de, poised the ua,b 

stick and struck the b0,..::· in , he sho,1lri.e!'. 1 1i th ';118 m◊men ~um of wi thdrHwing t:ie syri n.;;e 

he backed off fast. l1omontn.:r-:: : :r surpr.i !'led, !.he be2,,· re ', reated bu~, ::1.., ,. nus Tater 

burs t out of tl;e entrance a.TJ.d ;.i7-un-:_·.-•rl <~c-..m tho snowy slo •e , sto:1n i n;; i n ~ ria:.cr. (. f 

brush. 

We waited for the drug t :i t.::.Jce l?+'fr.:.ct before we cauti0tw'y c 1 0 •, ·d i n on t he 

on rope s or r,ushin g we hn.ul~d him back up to the den entrance. ri ,) r ., , flW.:,ddle d 

the nnesthetized bear in a b l an,1<:et so t hat h : s body te:n ~ie,·aturc , eff ,·c'.~d both 



the drug and the cold, would not dr p too l ow. The firs t ·...,,,__.. ar th.-. t we had immobi1i .r:.ed 

0 
in his den bad a body tempe ratu:r-e of 96 F. soon after we m e s the t i zed him. By t h fJ 

t ime we had replaced him in his den, his tempera,ture hrtd dronu,1d 'o 93.5°1•. We 

hoped t0 _prevent this hypothermia -produced b:, the combinati on of cLr"lig and cold. 

While other members of the te am were i nsert i ng a tin l bod,:.' tem,.era'.:u:::-e trr>.ns-

mitter rectally into the bear and pos i tion i n .c- the ctn.rt rec ordine p•:ui,mi1mt, I 

crawl ed head.fi::--st into the c r amped '}U"trte::'.''1 'lf tl1e r r~. c !" :-; ... den. 1.T i nr ": managed ~-0 

t,·>-.~ 
squeeze part way in to he l p :::c pl ace the A1.igh+ ·,ncl t e:nN' r ,-: tu Te '1r.obe~1 CJ h) nune rous 

wires each terminating in either a =1hot >cii o,b r) :- thermis ~•)r .,enso·· . Re fed -r;hese 

to me through a smal i opening in the s ~ le r)'f the rlen anil I fastenen '' .um in ;:i 7 A,Ce 

with spilces pushed into cracks in the 1:oc~~s . I d.is':;r.ituted the tem~)e:r-ature 3-msorn 

so as t o me c>.surc tc:::r,e ratu:re at the front, :::-ear rmd sid,:,s of ~he de r n· P.ced 

sensor Number 2 1.1.nder the she.l low fir-houch 1,ed, al on _~ with 8 , A..'t"ge 1 o ,~) antenna 

which would pi e}~ ur> t he emmissions frJr. the trensmitter in the -l)eB.r , .1ms 0nab1.1nz: 

cha.rt recorder. 

Th~ b ody ter;rneratu:re syr;tem tha·': Joel had devi s -!d consis-i;ed of a temrerature 

sensitive t ransm.i.tter inserted in the bear ;mn a wir<2 ~.oon antem1a : ~1ca·. •::id under- tho 

animal. "'11:i.s 9a -ticul2...r t ransmitter was :;- .1.t t.erned ~ f'-:;e r ;: mode: Ol' 1 ; _,ne:i by Dr. 

Stuart McKay. It was supposed to be sw::;l 2.ove d but i n t his case ,·1e re,:e-:"sed. the 

procedure. The function 0 f the ro1 tenna ,,a.,3 t o 1L ck u."1 the signals from the t rDnS ·· 

mi tter inside t he bear and transmi them t 1) a recei ·.-0 r ou t aide the 1en. The body 

temperature of the be3.~~ w,:-,,.1 :'.. c. ·U-fe c t the tr,mm.ni t.t-,cr with resultiI'll:. ch:m. ·i;es in the 

rat e of pulses broadca.s t. T!1t! rece i v 0_n f e<1,u ; ' )men~ 1as ~ broadcast b and r adi 0 

receiver with a pu lse rate/ ,;onvorh.::- wi ·ed to A. chart rec ·:,rder. The der;10rlula:'; ed 

pulses would be count ed e.u .;omatical l y , •ncl c onve rted to a direct c t1..---:-en f. vol :,~-e by 

the puls e rate converter thus mak.i.ne;· it <, ss.i.ble t':l oontinuall ;, record tho temne::-a-tureo 



on a chart. 

As I backed out of the den quarters , I placed the light sensor on the den wal l 

and pointed it at the entrance so it would monitor the amount of light entering the 

den. It could thus be used to tel l u~ when the den entrance was closed by snow 

or opened by the bear movinc out. I di a..;rammed the po3i tion of each numbered sen­

sor and then Joe l and I placed simi l ar aennors on stake s and on t rees outside of t he 

den - some high, some at snow level , some poi.n ting s:-::ywa:rd, others toward the Gnow 

cover. Because the satellite woul d on.1 y be ab l e to non i tor t he sensors t wice e •:ery 

t wenty-four hours, we placed small clocl0·.'ori-:. driven chart recorders, ins i. de and ~ .. 

aide the den where they would cont i nuously record. the air temperatnres. With the 

exterior and interior den sensors finall y i n ~lace, the rectal transmitter lod~J 

within the anesthetized bear and a chart recorder operating to obtain cont :i nuous 

body temperature, we pushed the bear back into his den, closed the openi.n c; wi ~;h 

snow and climbed on up the s lo~1e to secure the transmitting antenna and conne.::;: t\1e 

cable from the den sensors. 

For the next seventeen deys our visions of worki n g i n heated rooms at other 
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tasks while the data poured in a.ctuaJ.ly transpired . We even did some downhill s ki i ng 

ins t e c".d of 0ross ccuntr.,· touring and wint er crun})ing . Our cha.rt r ecorder uowered by 

n i ckel cadm.iu.~ ~atteries wa.s accunro.lRting on-site body t emperature informat j on, and 

the capsule-li:ce Ryan tem""le r a ture rec orders were :,roviding a continuous record of 

the den and out side temr;,eratures for con:rie.ri :;;ion with sate,. lite moni torin,:; results. 

However, much of the worl: burden bad onl:r been shi fted t o Chui::t: Cote and his ene:ineers 

at NASA' s Goodard Si)ace Fli0h: Cen cer n -: ar Baltimore, Md Here Nimbus ::iatellite data 

was processed , printed out by com1JuLc .• : and mailed to us for analy-sis and inte;, r-eta.tion. 

Sensor No. 2 under the baa.r's bed informe d us via sate: ~ite that the hod temr­

eratu....-e rose from 33°F. to· a high of 85°F . over a ten- day per; art. 1.-Ja.r.-:ith from t he 

0 bear' a bocly maintained an average bed temp,')r atu.re of 70 F. for the same t en-d~· period. 

The tempera ture in the rear of the den averaged 29°F . compared to 26°p. near the 



entrance and 200F. outside the den. The bear was acting as a heater to modify his 

winter environment. The warming effect of his body on den t emperature was revealed 

when he later left the den. Temperatures from all inside sensors dropped to 

coincide with outside air temperatures. In t he earlier Gibbon River den experiment, 

the bed temperature rose much higher than that recorded by satellite. In the nicro­

climate between a very well conatructed and insulated dr y pine needle bed and the 

bear, we recorded a maximum temperature of 97°F., just slightly lower than the 
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body temperature of the active and a.roused be ar. It ww clearly evident from our 

accumulated bed temperatures that the black bears were 11hibemating11 in a localized 

environment and micro-climate considerably altered by their presence. The average 

temperature in the bed of our satell i t e bear was 77°p. above outside air temperatures . 

However, peripheral den temperatures were not greatly altered nuggesting that little 

heat is radiated from the bear's body and that the heat lost b y conduction is min­

imized when a good insulated bed has been prepa-."T"ed. 

Voltage readings from the light sensors placed outside the den varied from 

about .5 vol ts during the dfzy to zero at nignt. For abC'Ut a mont h we obtained zero 

:readings from the light sensor inside the den pointed toward the entrance, an entrance 

which was sealed with snow. On March 14, the reading indicated that the entrance 

was probably open. This coincided with a sharp drop in bed temperature. We suspected 

and then verified that the bear had left the den. The relay of data from den to 

satellite to us had immediately informed us of this movement of a bear isolated in 

a wilderness area of Yellowstone. It was j us t one example of how a satellite system 

could provide an unusuaJ capahili ty for studying animals and t heir environment in 

:remote locations. 

While den and bed temperatures were being monitored twice every t wenty-four 

hours by Nimbus 3, the bear' s body tempt0 r ature was c ::mtinously recorded by the 

ohart recorde« in an insulated box near the den site. The bear' s bod ,., temuerature 

levelled off around 9S°F., comparable to that of the Gibbon River bPa~ whose temp­

erature ranged be t ween 9L°F. and 96°F. This t emperature we record~d during vinter 



sleep is only f9la. to f-i,.. degrees lower than the temperature of an active bear ill 

summer. This was expected as the bear is not a deep "hibernator"; that is, one 
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whose body temperature drops so low it approaches ambient temperatures and where 

respiration and metabolic functions are greatly reduced. The bear, t hough in a 

lethargic condition, can as we repeatedly e:I:;Jerienced, be quickly awakened to ac t ion. 

A deep hibernator, suoh as a ground squirrel, is in a torpid cond.i tion and cannot be 

quickly aroused. This is not to sas- tha~ the bear is not an efficient winter s leeper. 

:Because of his large size, he enters his den with an immense suDply of food. This 

potential energy reserve in animals is proportional to the animal' s size and wei ght 

but the r.1e t abolic rate is weight dependent. The large bear thus has a J.ow I'letabolic 

rate and can fast for long periods without a reduction in metabolic leYel necessary 

in other smaller animals with a high metabolic rate. OUr den temperature measurements 

also verified that the bear has a l ow thermal conductance and cannot like smaller 

hibemators reach and ma:.nta:in a body temperature near the ambient air temperatur~. 

In other experiments we f omid that the bear's body temperature dropped a.a outside 

and den temperature declined. In one case it reached a low of 89°F. but after this , 

even though den temperature continued to drop, body tal'llJ)erature did not but mstead 

rose abruptly to 91.4°F. It appeared as though this temperature was the lower limit 

that the bea.r could tolerate in safety. On reaching this thermal point, a spontaneous 

arousal mechanism went into operation and metabolic Drocesses automatically increased, 

thus warming the bear. A coll ea.sue, Dr. Edgar Foll-: has found that in contrast, smal l 

mammaJi.an deep hibernators such as door mice or ground squirrels re.main dorman~ with 

a body telll3)erature of about \ 1 °p. but awa~-cen rieriodically and eat , urinate and 

defecate. They become act i v-e about every f :mr days and body tem}.'€ ratu.re r i ses. Thus 

deep hibemators awaken regularly over short periods of t .:me during- wh..5..ch '::J ody tem-::i ·· 

atures quiokly rise. The bear hibernates at a considerably hi g-heT body ter.:r')er ature 

and sleer.is in a curled :position with li t t ~.e movement for long ~,eriods but onn be 

quickly aroused. It appears as though thi.? bear cannot reduce hi. ::i body temperatu...~ 
0 

more than about 10 F. below no:roal but does not need t o. Other ;investigations have 



found that the bear's summer sleeping heart rate of 40-50 beats per minute drops 

as low as 10 beats during winter sleer and ozye,een consum1)tion is reduced by Sb 1_)er 

oent. These a.re only a few of the amazing adaptations ., ~ t he bear to winter sleep. 

There is no doubt that he is a highly efficient hibernator. 
' 
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The use of an earth-orbiting satellite to monitor a bear den provided inte~esting 

data on hibernation and revelaed the feasibility of applying this data-gathering 

system to studying numerous animals in their immedi ate environments located in 

remote and ina.ccesible areas of the globe. Even their physiological functions could 

be simultaneously monitored. Also, it enables information to be gathered almost 

simultaneously from numerous instrumented animals distributed over an extensive a,rea. 

'!'!le full application of satellite gathering systems or a combination of these 

and ground monitoring techniques implies fax more cooperation and coordi nat1on of 

effort by ecologists and engineers, by private and governmental agenoies, by foreign 

scientists and our respective governments than has existed in the :past. Had there 

been evel- a semblance of cooperation from Yellowstone Park officials after 1968, our 

space age grizzly, Marian, might have been the first grizzly to be tracked and 

monitored by satellite. She had been groomed for a role she would never play. 

The development of an econamioal and efficient satellite-wildlife technology 

will demand an integration of effort that could tend to unite diverse cultures and 

widely separated peopJ.es, re:ml ting in increased understanding of basio human probl ems 

and as-pirations. Such understanding is usually accompanied by tolerance, a virtue 

the world urgently needs if the human race, and C'!Ur partners in evolution, are to 

survive with a qual i ty life for all. It would be n i ce to see this start and spread 

our from Yellowstone. It is well wi thin the Park Service mission if no t its present 

competence. 

Black Bear No. 6, whose den was monitored by satellite , moved out t o a Yell ow­

stone highway in spring. According to a concerned ranger, he was given a."1. o'rerdose 

of nausea pills as an experiment. The purpose was t o discour13e~ be~~ from begging 



food from tourists. His radio collar 'was removed while unconscious from the drug 

and he was hauled away. This black bear t hat had made history vanished like so many 

others in Yellowstone and was never seen again. What ha.p:ped to the Yellowstone 

black bears is perhaps best summed up in a statement written by a ranger in the 

Yellowstone Park Lake Bear Logs, July 8 , 1970, after seein,_>:; a black bear - 11 lliO8-

ranger reports a. real live black bear at Sand Pt. " - M}. A few years prior to ':he 

Park Serrl.oe change in attitude and ~olicy toward black bea.rfl end independent :rP­

searoh, it was not uncommon to see /1'1 to ,50 bears in a sin°;le da;y. 
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