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In the summer and fall of 1960 we t ested a p r otot.ype radio ·t ransmitter 

and experimented with attachment me · hods . The .followi ng year we i nstrumente d 

and tracked two grizzly bears using miniat urized Philco=developed transmitters 

and portabl e r eceivers "};./. By the fall of 1962 we had developed and were oper­

ating the entire tracking system~/. Improvements continued, bu t by 1963 we 

had shifted emphasis f rom development and testing to c ncentration on oper a ­

timal use and the accu mula t ion o.f ecological data on t he grizzly bear Y. 
The primary func tion of the bio-telemetry of big game tracking system 

developed under N.S.F., Grant 17502 is to extend t he r ange and scope of the 

f:ie ld biologist I s observational p owers . 

This is accomp lished in two ways: f irst , by gathering data from a dis­

tance with a minimum of time, effort and manpower; and, s econd, by enabli ng 

a scientific observer to place himself in a predet ermi ned position where he 

can observe a particular ins tru mented animal and can reason about and int e r~ 

pret what he observes on the spo o This latter capability is , perhaps, the 

greatest asset as far as our ecological study of the grizzly bear is concernedo 

We now have the proven capability of instrumenting grizzly bears, or 

other big game, and simultaneously monitoring three or four pulsed s ignals 24 

hours a day for a month or two o This i nvol ves plotting the movements o.f the 

instrumented animals and deducing cert ain activities from a distance of ten 

to twenty miles. At almost any time within thi s two=month period we ca-ri fix 

tha animal I s positio n thr ough the i ntersection of two or more bear ings and 

can then "close in" and observe while undetected" We are recording this 

data manually but can go to aut omation" However, al.ready ;re are abl e to 

obtain far more information than we can readily proce s s and analyze. 

Prior to the development of this research tool, the grizzly bear, roam­

ing over 3,000 square miles of rough Yellowstone country, 85 t o 90 percent 



of i t wooded, had all the a dvant age s when i t c a me to evading man . Now t he 

t ables have been tur ned and t he r esearch res ul t s ar e encouraging o This report 

is by no means ex haus t ive , bu will emphasize and ill ustrate s ome of t he type s 

of ecologica l f i nd:ings obt a i ne d by using bio -tel emetry methods . 

Ove r t he l ast three years we have developed and gr adual l y perfec te d our 

t racking s ys t em. Ea ch ye ar eng:inee rs of Philco Corpor ation' s We s tern Devel­

opment Labora t orie s have redesi gned the t r ansmitters and have improve d the 

portable tracki ng units o The se impro·1ement s ha ve resulted f r om ex t ens i ve 

field test:ing of equi pment o The tracking system is now fully transistor i ze d 

and battery oper ated. The re ce i vers are i n terchangeable wit h ei t her l oop or 

yag i antenna. Recept i on equ ipment consists of a Base S tq.tionj a Fie l d St a t i on , 

several mobil e trac king uni ts , and three ha ndhe ld portable trac king r eceiver s . 

Thes e are all operated on .32 002 MC and , i n additi on, we have a complex of 

base, mobi le and walkie tal ki e t r ans ceivers for communicat ion purpose s . Thes e 

operate on the Citizen Band f r eque ncy of 27 MC. 

INSTRUMENTING AND TRACK DJG 

From 1961 through 196.3 the tracki ng per iod, or time during which ani mals 

were being ins trumentedj tra--:ked and monitored, increased fr om 1 t o 2½ to 4 

monthso 

The actual t r acking of instr ument ed grizzl y bears (mon i t oring of s ignals 

from different bears ) amount e d to 32, 76 and 119 trac king days in 1961, 1962, 

and 1963, respectively. 

The total number of ani mal=tracking - da ys dur i ng the three=year per i od 

was 251, almost 8½ months o Animal-tracking - days embrace the per i od that a 

signal was r eceived from an i nstrument e d an i mal but does not incl ude monitor ­

ing beyond l as t signal r ecep t:ion o The l onge st period that we c ntinuous ly 

tracke d a gri z zly in a single season with one t r ansmitter and batt ery pack 

was 44 days (Table I). 



I n the course of a f i ve~year e cological s udy of the gr:i.zzly bear, we 

have individually color -marked and ear-ta gged 164 dif f erent bea1·s o Each of 

these has been given a number and I will re f er to these when di s cuss ing 

i ndivi dual animalso 

In three s easons we have made 13 ins t rument ations i nvo~ving 8 differen 

grizzly be ars - =two i n 1961 , thr ee i n 1,962 and eight in 196J o The a ges and 

sex of the eight ins r umented bears are t 

Two boars =~.37 i mmat ure;; #76 a young adult o 

Two sows with cubs =- young adults, #96 with 2 cubs; #J.50, 3 cubs . 

Two sows wit h yearl ings -➔7 an adult , #75 a very old adult, 
2 yearlings eacho 

Two single sows =- young adults;1 #96 pre gnant, #40 barreno 

Al though only seven different grizzlies were i ns t r umente d in 1963 , we 

actually tracked and ob t,ained informa ion via radio on 1 7 differ ent animals . 

This was feas ible because f our ins trumented sows r epresented fur diffe r ent 

family groups whose offspring included five cubs and four yearljngs . Since 

family groups are cohesive units , the abilit y to track and locate one member , 

provided oppor tunity to observe all memberso 

Among the eight animal s ment ione d, #40 has been i ns t r umen e for three 

consecutive years and numbers 37 and 96 for two con s e u t :ive year o Number 37 

was shot outside the Park boundaries i n the spring of 196] 0 umber 96 hiber-

~ted wearing a collar and appeared the next spring wit)]_ the collar as well as 

with 2 cubs . One gri zzly., #7, wa s ins trumented twice i n the same s urnme r o -
ECOLOGICAL RESULTS 

Although we are still developing and perf e cting our bio- telemetry 

system and yet have much t o l e arn about its potentialities , we have used it 
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to procure some i nteresting ecol ogical data. Much of this information we 

had been unable to obtain usin g convent i onal study met hods . We have acquired 

informatio n on grizzly b ear summer ranges, on bear movements , diur nal and 

nocturnal activities, activity pat terns , food habits, habit a t preferences, 

behavior and interrelationships , bear-man relationships, man-made influences , 

prc-h~bernation ':ctivitie s and ~ibcrnation trek~. / £ / . µ~ -A; 
-~ ~~~~~ c,t,£'~1/4_. ,uf#/A-rR''Vvl{J~ tbt.(_ _ . 

-Be f oI c si t ing a few examples of --e-aoo-,--+t---s-1'te-B..f-ei Ai@ rccognize d~ at 
a,,,,.,,(~ ~ 7_ ~ 

-Ottfl!ROP food supply;\~ thc kcyr -to unders tanding much of the ~ behavior, 
,'YI'\#~~~~ 

ff!Q1~ m0 11;\; B:ncl: activiticJJ\of the Yellows t one grizzlies. Food is of two kinds -
tta.V:.~ o~ 

natural and refuse supplied by man. Where f oo d is abundant ,;trcgardlcss of 

kind or source, grizzlies con cent rate. This concentrat i on results i n an 

increased population density per un i t of are a which in turn affec ts the 

social structure of the grizzly population and influences individual be­

havior, daily activities , movement, ranges , e tc . Grizzlies arc dispersed 
t!P1-?- ((1/vw(~)~

thr au ghou t the Park and beyond durin gA springAafttl-+=f-,,a+ll+-.,,.atnr-nd--m-w+i.,.,n•t..,.e.,..l'.-, -+t-1-rL,.,,,e_,,..,p.,,,,e~r ±e<l 

of bi::atkm . ~~ TMs ~~~:;:3; i :~ t /~i!~~n~~~~!~dlre ~~ 
bears /1,e'- gradually cone cntratel\ throughout the summcry on1y to disperse widelY: / f __J ~-. i 

~ ~1,W ~ /4k~ far (t,,u.~..,/ ~ / 11~ - ~~,=rq 
again in fally ~hi,s picture ?f t he grizzly .Population ha~ been obtained i n 

--t;"01£4~ "'~(Y>"4 <i ~ f, ~ ~~~; 
various ways in the course of the .f±-ve rycar study. Radiotracking has helped 

to confirm it, has provided infor mation not previously ob taine d and has 

L _"atly added to our understandi_ng of some phas es of gri zzly bear e cology , 

Summer Ranges 

In 1963 five grizzly bears were monitored day and nigh t fo:r pe r iods 

1~ The grizzly is not a true h ibernator but t he terms hibernation and 
hibernating den are in such gener al use that they will be employed i n 
this report. This terminology will be treated in detail in future re ­
ports and publications o 
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ranging f rom a mon h to a mon ,hand a half (Table I) o Their exac· or approxi= 

mate locations were known at almost all t imes. Their range s were de lineated 

from f i xes,, bearL-rigs and sigh -,:ings while · r acking . Lin es conne -ing the 

}:€ripheral locations were used t~ construct the ranges on opographic mapso 

The are a of these ranges was determi ned by plani me ering o The results 

apP3ar in Table II and Figure 1 ,, 

Wi t hin t hese seasonal ranges the grizzlies spen much of t heir time i n 

qui te localized areas of approximately a sq uare mi le o Such areas usually 

comprised the sites of heir day ··J..me beds or re trea s and some f oraging 

territ orye The two grizzlies with the l argest seasonal r anges a l s o onfi.ned 

their day-to-day acti vi ties to rather localized areas tu+ -' hese areas were 

correspondi ngly larger o That of sow #7 a.nd her ye arlings for exampl e meas= 

ured between 4 and 5 square mile ' , bu her entire summer range was 106 

s quare mile s (Table II). 

All of the grizzlies had day ,ime beds or r e -treats o whic h t hey r etir ed 

for varying periods of ·i me . Thes e were shal low excava ,ions in t he earth and 

located in timber~ usu ally quite dense timber on a :ining heavy windfallo 

The s malles t range 9 tha of s w #40, was 8 square m~leso A similar= 

sized range had been plo t ed for t his sow in the we pre eding sea .ons . As .--
f ar as we know2 she has not ventur ed beyond t his area during the s ummer 

months . Fur t her more ~ s he has nei he r been observed or a ke d beyond its 

confines at other s eas ons of the yea ~ al t hough s he may possibly have left 

it to hibernate or have moved heyond it t o make shor foraging :,rips that 

were undetectedo The range size has defi nitely been influenced by an abun­

dant food supply and by t he f a t tha this sow_9 hough mature 9 has not ye t 

borne offspring. The rela ion of range size to food suppl y will be tre a ted 

unde r a separate heading o 



-

TABLE I 

INSTRUMENTED GRIZZLIES 
~ 961-1963 

Gri zzly Bear Tracking Period Ar1i mal Tracki ng 
Designation (Dates) Days Remarks 

II? 1963g 7/ 26--8/ 12 18 Grizzly r emoved loose fitting collar; 
rec overed c ollar August 10. 

9/2- =- 9/27 26 Last signal weak and i n Pelic an Cr eek Area 

1¥37 1961g 9/ 30=9/ 31 1 Bear moved beyond range of receivers, re­
moved collar which had been sl i pped over heado 

1962g 10/4--10/.18 _J.2.., Transmitter functioning ; bear lost journeyi ng 
16 to hibernation areao Shot by hunt er 1 in 

oof 16 

1961 g 9/ 22-10/ 22 32 Transmit ter still func ioning; bear hiber = 
~1a:teds 

1962: 9/ 8- -,=9/ l 7 .LO Tr ansmit ter no l onger functioning,, but still 
on bear . Removed by bear during hibernation. 

963 g 8/ 7= =9/ 4 Tr ansmitt er no longer func t ioning but s t i l l~ 
71 on b e ar at t ime of hibernation. 

#75 196J g 8/ 16---9/ 28 Bear immobi l ized and r ansmitter removed , 
s til l funct ioning well~ 

#76 J 96J g 8/ 26--9/ 22 28 Los t si gnal ,j bear travelling 1 ransmitt er 
funetio nin • 

1962 g 8/ 17--8/19 2 Lost signal, bear t r avelled to di s tant port ion 
of park 0 no mobi le units arai lable Q 

1963g 7/ 12~7/17 6 mransmitter battery pack short ed by water.
-8-

#150 1963 g 10/ 6-11/3 29 Transmitter s till functi oning; bear 
hibernated - los t o 

#164 1963~ 10/26-11/5 11 Transmitter still functioning ; bear 
hibernated - locat ed. 

Three Season Total 251 

https://10/4--10/.18


TABLE II 

GRIZZLY BEAR SUMMER RANGES - 1963 
Determined by Radiotracking 

Grizzly Bear Number of Bearings used Nwnber o f Area of Ranges 
Designation i n det ermining range* Pl otted Fixes* Square Miles Activity Pattern 

#76 

# 7 

129 

256 

21 

3')·-

168 

106 

Nocturnal 
No cturnal 

Nocturnal 

- diurnal 
daytime 
rester 

= diurnal 

#75 

#150 

145 

227 

2~1-

35 

36 

27 

Nocturnal 

Nocturnal 

- daytime 
rester 

- diurnal 

#40 140 32 8 Nocturnal - daytime 
rester 

·*Innumerable bearing or fixes made with portable receivers while t racking on foot are not inc luded 



Though the range of grizz. y # 50 was only 27 square mil es ~ this tear was 

the most active of all t he an.ima1 s • rackedo She was also tracked and monitored 

more intensively and thoroughly than any of t he ot_ers o Her daily and noc ur­

nal movements ln airline distances were confined to only a .few miles o However 9 

she was almost cons tantly roaming day and n igh res ting only for shor t i nter­

vals o Her three hungryJJ energeti cubs greatly i nfl u ence d her activLties . 

Conti_-rrnous changes in s:i.gn al. streng th as well a~ dire c observations i n the 

field while tracking confirmed her comparatively greater ac tivity . She 

r anged in upper Hayden Valley alon g Alum Cr eek,, a good f oraging area for 

plant foods and rodents o Here she was able o s a tisfy t he food requirements 

of herself and her gr owing cubs wi hin a very limited are a . Much of her 

foraging activity cent ered with i n a l square mile a r eao I t was quite reveal­

ing that a gr izzly bear and her t hree cub s could ob ain mos of the food they 

consumed during a full mon h wi t hin s u ch a limited locale ., It sh owed the 

efficiency of a grizzly bear a s a forager and omniverous feeder and provided 

the mos t tangible informa t ion yet, ob t ained for estimating car 'ying ,apacit ies o 

The larges t summer range, th at of boar #76, measured 168 s quare miles o 

It represented his sumrrer area of activity and travel during a one one month 

period. Afte r a month of monitoring we lost his signal when he travelled 

northward beyond reach of our receivers . To do this he must have moved at 

least 20 miles beyond the peripheries of his summer range o This extensive 

movement occurred at the time of t he dis persal of grizz~ies .from their 

summer ranges. The distinctive signal of 96 pulses per sec ond was ne ver 

again picked up, althou gh the trans mitter was still .function ing well when 

the signal was last receivede Every reasonable effort was made t o p i ck up 

the signal with our mobile units and we made attempts f rom fi.xed wing plane s.11 

but without successo 

https://planes.11


The fall movemen+ of young adult boars o distant parts of t he Park and 

beyond had been es tablished by '.)bservation of ear-tagged animals ., Tracking 

#76 as well as #37 by radio confirme d t his type of m vement and s hed addi ­

tional light on the speed and ex en of dis persiono From previous movement 

data gatrered r elative to #76, we believe that his home range is many times 

the size of his sumrrer rangeo I t also appears that t his young but mature 

male 3 as well as others, _h ave two dis tinctive es 9 a s,1mmer om'! and an 

early spring ~late fall ran e of t en separated by considerable distances o 

In the course of his travels within his summer range, #76 circled Mt. Wash­

burn , made 5 known cro ss :h1gs of the Yellowstone River and completed two 

long treks 9 a circular one of ,SO airline miles i n 7 days _and a still l onger 

one that t ook him beyond reach of our receiving equipmen o 

We have reas on to oolieve that at l eas t some grizzli es may return to the 

are a of their birth to hi ber nateo The litte rmate of #76 is sow #96, another 

:instrumented grizz l y., Soon after coming out f ro m Hhibernati on9
11 she was 

observed far up Cache Creek i n the N oEo s e ction of the Park with two small 

cubso Number 76 was headed i n this direction when last de tectedo Radio 

transmitters may, in the future.9 r eveal whether they both hibernate in the 

same general area. 

The next largest range of 106 square miles was that of grizzly #7 and 

her two yearlings ., This part icular ani mal travelled and was active bot h 

during the daytime and at nigh " Her activity pattern was s imilar to t hat 

of sow #1500 She divi ded he r 'ime be ween two l arge open=l and areas or 

meadows , Sour Cree k and Hayden Valleyo As in the case of the other sow 

grizzlies studied by radiotracking methods , she spent t he majority of her 

time in a rather limit ed area . This nucleus of her range was an area of 



4 to 5 s quare mile s embra ~i.ng he Wrangl e Lake =C ear Lake :;errai n. I pro= 

vided timbered c ov er fo r daytime beds as well as ex ellen • fo r aging country . 

Sow #7 was ins t rumen ted ·wi c and tracke d over a wo ~month period f or a 

t otal of 44 days . Dur ing this i me sh e made six crossings of t he YelJows tone 

River.? two i n the Yellows t one Canyon j ust upstream from t he mout h of Broad 

Creeko She als o c limbed high (approx o 9000 f t o) on the s1 pes of Mt . Washbur n . 

By September she had weane d her year lings and was t r ave l ling alone . Duri ng 

tre last week that this an imal was r acked.? she t ravel led sout heas tward to t he 

open=meadow country in the Pe l ican Creek drainage .? an airline distance of 

over 12 miles. She was at trac ed t hi s area by f ood= a h i gh Microtus popu= 

lation and an abundanc e of tu bers o She remained here f or s ome t ime bu t» unfor ­

tunately, her signal fai l ed a month pr ematurel y t er minatLng the ·racking o 

This movement occurred at the t ime of t he general gr i zz l y dispersal f rom 

summer ranges. It ap peared that we had tracke d thi s ani mal from her su mmer 

range to her late fall range and !' pe r haps.? to the gener al area of her "hiber = 

nation" siteo 

Gr izzly #7.5 and her two y e arl i ngs e s t abl i s he d a su mmer r ange t hat 

encompass ed 36 s quare mil es o This sow was quite old and also belli gerento 

Thou gh the r a nge of thi s an i mal is lar ger t h an tha of #1.50 9 she was ac t ually 

much less ac t ive and her movements mor e r ou .:L11.e o She usually be dded down in 

the daytime 9 wher ea s #150 was normal ly mov:ing and fo r agi ng ., Even t hough s he 

had yearlings.? her dai l y ha bit were more similar to t hose of t he s p inster 

sow #40,, She sp ent most of her day j gh t hours in a timber ed area of abou 

one and one - half square mileso Here she dozed and r es t ed day after day in 

t he same or nearby beds o Numbe r 75 spent o ne day i n a l a r ge imbered i s land 

four mile s north of he r r e gular day i me r e trea o She also made one trip t o 



, . 

the south up and over the crest of Elephant Back Moun ain ll on down to t he 

Lake tourist area, ret urning t o her haunts from the easto The s e excursions 

extended a range that otherwise would have been eight to ten s quare miles or 

comparable to that of grizzly #300 The ranges of #75 and #40 , as well as 

their activi t y patterns were affe c ed by man""'ffiade f ood supplies $ The i n­

fluence of this on the anima:1 1 s tehavior and movements will be t r eated in 

a later section. 

Moverrents 

The tracking revealed s everal types of movement patterns o One was 

typified by grizzlies #40 and #750 These animals spen t he greater part of 

each day in one spot or locali· y o They travelled i n early evening to a 

definite food supply returning - heir dayt ime beds in the early morning 

hours. Evening after evening #40 ma.de a t hree mile trip to food, s t arting 

about 6:00 P.M. and taking approximately one and a half hours o She was 

usually resting in her daytime 1::ed by 6 ~00 or 7g00 A.M. She followed this 

routine on 16 oc casion s and probably at other times when she was not closely 

tracked. 

Another type of movement was perh~.ps best typified by grizzlies #150 

and #7., These animals were ac t ive day and ni ght and rested only for short 

intervals. They were constantly moving~ but from a given starting point 

tre acutal airline dis tanc e they t rave lled in the course of a day or a 

night was not great. Over a dozen measured distances averaged 3o7 miles 

an:l J.2 mi le s for #150 and #7 respe ctivel y. The irregular course they 

roamed while foraging was , of course j) much gr eater . The maxi mum airline 

distance travelled in one direc t ion by these two animals was five miles for 

#lrJJ and six miles for #7. 

https://perh~.ps
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In contrast to this was the movement patterns of t he males, #76 and #37. 

The longest airline distance travelled in twelve hours by #76 was nine to ten 

miles and t his distance was recorded on at least four di f ferent occasions o 

Once he travelled. nine miles in the course of a single afternoon. An average 

of eight daily distances measured 7o2 airline miles. In a two-day period 

#37 travelled an airline distance of 19 mi les. Sow #7 returned from high 

on the slopes of Mto Washburn to her Sour Creek foraging area in a single 

night, an airline distance of about 5 miles. In doing th is.I> however, she 

travelled a ground distance of at least 9 to 12 miles dropping down to 

cross the deep Yellowstone Canyon enroute. Both sexes readily travel con­

siderable distances over rough country but males appear rp.ore prone to 

roamingo 

Although grizzlies were found to remain and forage in very localized 

areas for extended periods of time, in most cases t hey eventually took off 

on treks of varying lengths o Other data, some gathered t hrough tracking and 

some by other methods, indicate th at these sporadic trips are part of the 

normal pattern of grizzly bear movements o In the fall of the ye ar such 

movements take on a pattern of grizzly dispersal from summer ranges and, 

in some cases, might be considered a fall migration. 

We can summarize some of the range and movement data accumul ated by 

stating that ranges are distinct, overlapping and, as far as we c an determine, 

not defended. Radiotracked grizzli es mingled and foraged with other bears 

even in the most frequented parts of their ranges. 

Five ranges involving twelve individual grizzly bears were plottedl (Fig. 1), but many other grizzlies travelled and foraged i:artly or entirely 

within the same area. Each grizzly has a much frequented daytime retreat 
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or range nucleus but even thi s i s shared by other grizzlie s .? though, the actual 

bed themselves are probably not ., 

A t imbered island retreat often f r equent ed by #76 and occasionally #75 

was located through radiotracking . On visit s here we found ourselves liter­

ally surrounded by grizzlies most of which were jumped a t close range $ 

Numerous bed excavations as well as fe ces reveal ed t his t o be an area whe r e 

grizzlies concentrat ed dur i ng daylight hours to sl eep or r es t . Yellowstone 

grizzlies appear to be mor e gregarious t han solit ary during t he summer months. 

All the ranges plot t ed from r adio fixes or bearings embrace both open 

country and timber. Thi s habit at combinat ion appears desirable but the factor 

largely influencing locati on i s the open country habi tat composed of grass, 

sagebrush, and for bso Thi s is a sagebrush=gras s subclimax t ype . Very little 

of this Yell owstone vegetation t ype is uninhabited by grizzlies.? but there are 

large stretches of mature timber, dominated by the Lodgepole type, where 

grizzlies are seldom found except for short periods or while travelling . 

Plants associated with t he open count ry provide a more continuous, more 

available and more varied source of f ood than do those plants typical. of the 

timber types. The preference, perhaps need~ of the grizzly for this open-land 

habitat is evident from the ranges (Fi go l. ) o 

These open park-lands have r esult ed from a combinat ion of ecological 

factors - fire, grazing, soil and mois ture conditions. The maint enance of 

these ecological types is to so me ext ent subjec t to habit a t management. To 

manage the grizzly population in t he fu t ur e such habitat management may be 

necessary. 

Food Habits and Habitat Preferences 

In the course of tracking gr izzl y bears we have gathered considerable 

information on their food habits and r elated habitat preferences. This 
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information has been obtained in two ways--through dir ect observa tion of the 

grizzly bear activities while t racki ng them and indirectly thr ough reading the 

signs they leaveo During the f all of 1962 and 1963 , the grizzlies exhibited 

quite different habitat preferences . In the fall of the former year~ grizzly 

bears were found high on the ridges responding to an abundant crop of pine 

nuts (Pi.nus Albicaulis, Pinus flexilis) o In the fall of 1963 their foraging 

habitat, by preference JI was the open land and particularly the grass-sedge 

meadows of the stream bot tomsa These areas were populated by field mice 

(Microtus~spp o) and pocket gopher s (Thomomys talpoides) that had attained the 

highest population densities we had yet observed in the Parke The meadows 

also provided an abundant supply of plant bulbs and tuberso , Tubers of the 

grass (Melica spectabili.s) and yampa (Perideri dia gairdneri) were heavily 

utilized. Grizzlies feedi ng in t hese meadows were difficult to locate by 

radio. The valleys were l ow in r el ation to surrounding country and this 

tended to alternate or block the si gnal. This screening effect was largely 

absent when the bears were feeding on the high ridges where the timber and 

white bark pines grow o 

Tracking the grizzlies by radio provided us wi h much interesting infor­

mation concerning grizzl y pre dation on high rodent populationso We frequently 

observed them diggi ng up the runways of mice or watched them pounce on the 

scurrying rodents snapping them up i n their jaws o Even more often in the 

course of tracking a grizzl y we came across digg ings that revealed the ex= 

tent to which the bears were feeding on mice and pocket gophers. It was 

evident that all of the grizzlies were preying heavi l y on the unusually 

high populations of field mice and pocket gopre rs. The predation pressure 

imposed by the popula t ion of grizzlies, combined with that of coyotes and 
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numerous hawks and owls t hat con centrated in the s a me habitats , may have had 

a depressing effec t on an exce ssively high population of t he s e rodents o The 

influence of the rodents on range ve ge t a t ion was quit e not i ceable and in some 

locations devastating o In some s pots i t was evident t he grizzlies had been 

digging for tubers and, in most c ases~ we were able to collect samples of the 

plant foods they were u t iliz i ng as well as those that were discarded. Though 

this did not reveal new plant foo ds u ilized by grizzli e s , it did furnish 

information on the extent of use and oc ca s ionally individual food preferenceso 

Behavior and Interrelationships 

We have mentioned previously that in tracki ng indivi dual bears informa­

tion was usually obtained on mo r e t han the instrumented animal& For example , 

on October 10.si while tracking #150 ~ we observed a total of t hirt een gr i zzlies 

in a single afternoono These included #48 and her three cubs plus an orphan 

cub she had adoptedo Another f amily of three included a t l eas t one color­

marked yearling . On October 28 .9 we observed a family consisting of an un­

marked sow and yearlings #132, #133 and //139 0 The sow wa s ca t chi ng mice for 

her offspring o On anot her oc ca s ion p wh ile tracking #150 ~ we s aw #40 and one 

other unidentified grizzl yo In all ~ we contacted and observed at least 19 

different gr i zzlies while tracking #1500 Of these ~ 6 and possibly 7 were 

color-marked or ear=tagged animals o All t o s ome extent shared the same range 

and favorite foraging areas used by #1500 

j Prior to instrumen· i ng #150 s he had a dopted one of two cubs belonging to 

a sow that had been ki lledo Another of t hese or phan cubs had bee n adopted by 

sow #48P who had to cubs of her own a s wello I t i s very probable that with­

out the use of the r adio ~tr acking s y s tem ~ we c oul d not have learned that one 

of these orphan cubs was evi dently aba ndoned by sow #150 after a period of 
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attachment . Thi s may have o_curred during t he time that we shot, immobili zed, 

and instrument ed he r . Number 48.11 we learned, ha d c ontinued to take care of the 

other orphan cub t r e at ing it in al l respects as though it were he r own. This 

was par t icularly i n t eresting i nforma tion because #48 in previ ous years had 

abandon ed t wo different litters of he r own cubs o 

Mention of one of man y i nt eres ting i nc i dents that occur r e d while track­

ing the ins trumented bears seems appropriate i n this reporte On three differ­

ent oc casions we we re f orced to climb t r ees due t o the c l ose approach of 

grizzli es. None of t he animals actual ly a ttacke d but they bec ame alarmed and 

ran directly t oward us . Once while tracki_:2g #150 2 we spotte d and followed 

another family f or a short dis tance. This was a mother with thre e color­

marked yearlings . Instead of continuing on her course, away f rom us, she 

turned up a s mall draw and slowly approa ched feeding as s he c ame. I had sep­

arated from the r e s t of the party an d was now cornere d on a hills ide i n open 

country at leas t a qu arter of a mile f rom t he n ea r es t tree . For s ome time I 

r ema ined motionles s i n the sagebr ush hoping the bear would alter her courseo 

When she came wit hi n 100 yards , I was afraid t o move fo r fe ar she would de t ec t 

t he movemen t but be unable t o re cognize me a s a human. In thes e c ircumstances 

she might r us h up to investigate . Because of their poor eyesight such behav­

ior is char acteristic of the grizzly when t he direction of he wind is such 

t hat t hey cannot pick up scent o When the griz zly family continued to app roach , 

I decided I could wait no l onger and so ros e slowly backing up t he hillo As I 

move d , all four of the grizzlies stood up and in another instant wou l d probably 

have rushed toward me out of curi osi y . Once c ommitted , an investiga t ive move 
j 

on the ~ r t of a grizzl y can quick~velop int ? a chargeo Fortunatel y , at 

t his moment , my companion s on the hilltop, wh o had been apprehens ively following 



t he course of action .9 :shouted and waved their armso This ha.d t he 

desired effect of causing the grizzlies to he sitate 9 then to take off at a 

run away from my posi i on. 

Alt hough t he grizzl i es we t r acked by radio had summer ranges of varying 

sizes there was no indica tion that these were ever defendedo Number 40 did 

not even attempt to defend a bison carc as s located well wit hi n her small rangeo 

An unmarked sow and three yearlings feeding on this carcass kept #40 at a 

distance even though it was evident she was quite anxious to eat o Time and 

again #40 circled timidl y and slow, y approached the other grizzlies only to 

re reat when they exhibited slj ght aggre ssive behavior. Number 40 was not a ble 

t o feed until the other bears were sa isfiedo Though thi.s was her range, she 

had no monopoly o n i •e On anot her occ asion this same bear was observed as 

she rushed at a larger bear f e e ing on a di fferen t ar ass., The l arger grizzly 

retreated but soon re t urned .S' and bo h bears fed togethero Often numerous 

animals will feed simultaneously n a carc ass wit hout f ighting or dominating 

the foodo Though 1::Bhavior var · es wi h condi · .i ons a nd with individuals it 

appears that a carc as s :; a kill, and even a foraging spo· may s ome imes be 

defended but a range or hunting · erritory is not o 

Grizzlies ac t as s cavenger2 quickly disposing of the carcasses of large 

ungulates inhabiting Yellowstone Parke They are fond of carrion detecting it 

wi h their keen noses at .o nsiderable di stance s . I took sow #150 approxi­

mately 60 hours to locate a carcass 1 3/4 mil e s away f rom her bedding site o 

The sow and he r cubs were the first grizzlie s o find this carcass and would 

probably have arrived sooner had the wind d irection been more favorable. 

Number 40 arrived later and exhib.:.. ted interesti ng behavior when she used her 

shoulder to move the carc ass so .she cou ld ge to choice portions of flesho 
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In tracking #40 and #75 we learned hat #hO was definitely a timid animal 

as grizzlies go and #?5 very agg-!'.'e ssive . Even when we jumped #40 at a distance 

of 40 feet in de nse timber , s he t ook off a J a ru n" Her a c tions with ot her bears 

r evealed a timid natur-e and his behavior trait may t o some extent explain the 

limited nature of th is animal 1 s range over a three-year pe r i odo 

Bear-Man Relations hips 

Radi otracking has c :mfirmed ha · grizzlies , i n cont rast t o black bears , 

t end to avoid areas wher e Park visitors concen rate o It has a~so shovm that 

at times visitors approach lose o grizzlies and grizzlies close to peopl e 

wit hout the be ar 1s presen e oo ing kn own . When r es ing in day · ime beds grizzlies 

appe ar r eluctant to leave their ' 8' e ata . At su ch times they can be approached 

closely before be i ng j umped or even by- passed by the tracker . Instrumented 

grizzlies have been s een and jumpe d at distances r anging from 40 feet in timber 

t-0 600 fee i n open count 'Y 8 Fifteen measure d jumpi ng distanc e s (paced) where 

the grizz lie s were seen and where the grizzl i e s a lso detected t he trackers, 

averaged 176 fee & 

In dense lodgepole stands there have been inst ances where grizzlies have 

circled and tracked u s whi.l e we f ollowed t heir movements wi ,h por· able tracking 

receivers. In timber and wi.ndfall, difficult f or a man t o travers e , grizzlies 

have moved ahead of the racers s o qui e l y tha t hey could no · be dete c ted 

by earo 

Wherever a gr izz y has iden ified a tracke r as a man .? usually by scent,, 

they have taken off at a run . Grizz i es depend l a rgely on t heir keen sens e 

of smell to locate food and detec danger" When wind dire c i on does not favor 

t he grizzl y 3 so tha he human s~en i s not obt ained, t he animal may walk 

dir ectly t oward a man or even appea to rush at h im 9 as ment ioned earlier. 



Exceptions occur !! as for exa mp e when we were tracking s ow # .50 and her cubs in 

the early morning o A ground f g r educed visibi l i ty and t her e was l ittle or no 

ai.r movement . At a distan" e of' about 200 feet t he sow suddenly got our scent 

and bol t ed wit h her cubs ., She wa s apparent l y unabl e to de t e rmi ne the direction 

of danger and ran direc t l y f'or us . V'lhen we hastily started up t rees she dis ­

covered us and changed he r cour se o At simil ar distance s grizzlies have of ten 

detected movement bu ~ apparen t l y could not make an identif i cation by sighto 

Their reactio n i s to investiga t e and t his appears t o be mo t ivat ed by curi osity 

or prospects of a meal. On such occ as io ns we have had t o hur riedly climb trees 

or s hout to distract or turn t he anima~. Thi s can l e ad t o a dangerous situa= 

tion, as under such condi ·ions , t he app r oach may a t the last moment turn into 

a defens ive charge. At lea s t some cases of so- called gr i zzly att acks found in 

the literature were probably n o hing more than the rapid~ ye t awesome l) approach 

of a curious grizzly ben t on · nvestigating a s i t ua t ion wher e its sense of smell 

has been inadequate. In order to smell 9 s ee and hear 'cetter the grizzly often 

rises up on its hind le gs and thi s is s uff i c ient to 11 c onfirmi~ an a tack. 

Tracking has confi rmed numerous ot her obser va i ons indicating that the 

grizzly bear s I eyesigh • i s s o poor t hey u sual ly c annot identi f y a man at a 

distance beyond t wo to thr ee hundr ed fee t . They can de t ect movement ~ however !) 

but if this is s l ight or s low it, doe not cause alarmo Under t hes e same cir= 

cums tances when a s hi f + of wind bri ngs t hem t he man seen t hey invariably take 

off a t a run noticeably dis t urbed. Al er t ed instrument ed c:lllimals have retreated 

rapidly fo r the fir st quart er mile and t hen normal ly s l ow dm-m or even terminat e 

their fligh to 

Knowl edge of the conditions and s i t ua i ons that might lead t.o man=bear 

encount ers i s ne ce s s ary fo r t he management of grizzly populations in National 



Parks and wilderness areas o Such inf~rma i on may also be quite imp or · ant to 

the pres ervation of the species in Conti nental United S ates . InC'reasing 

visi or use of areas inhabited by grizzli es make s it like y hat man=grizzly 

encounters will increas e . An a-ttack by a grizzl y can be disabl ing or fat al 

to the peopl e involved as is well do~ument ed in the l ite r a · ure ., Oft en such 

incidents have been dis4strous ·t,) t he grizzly populat i on as well, for us ually 

more than the offending an i mal is eliminat ed i n an effor to kill the culpri o 

I t is conceivabl e that a serie s of i ncidents coul d r esult i n a serious r educ ­

t ion of gri zzli es ~ per haps , to a point where a popula i on could no recover ., 

Radiotracking of gr ·.zzlies is prov.i. ing da • a t ha c an help to prevent 

or minimize encounters of Park vis i o· s wi-i- h grizzlie s ., l t is revealing the 

daytime re r eats a s well as areas where grizzlie s are nume r ous e Some wooded 

areas in Yellowstone -~ par •icu .....arly Jl "woode d islands" have so high a daytime 

concentrati on of grizzli es t hat they shoul d be made off bounds to visi or s. 

Radiotracking has confirmed our ob~ervations that the best way to a void 

grizzlies i s ,o let t hem know t hat huma~s are arounde This can be done by 

taking advantage of the wind ;) thus 9 arranging f or them o ge-t ma..."1 s cent o 

Prehi bernat ion Behavior and Hi.berna i on Tr eks 

We have discussed some :repre ~en ative ypes of ecol gical information 

obtained through b io- telemetry me ·-hod o Much int eres :ing de -ail has had to 

be omi ttedo However .1> we would like o expand on one event that drama t i call y 

r eveals the poss i bilitie s and the practicality of this r esearch t oolo 

One objecti ve of our r adiotracking!) though no ne ces arily the most 

important~ has been to track a g:rizz y tear into its 'hibernat ion !! deno We 

accomplished this during the fall of 1963 e Up to this time and in the course 

of five years of s tudy we had faPed t o lo cat e a hibernation den., ,During 



four s easons we had observ0 d grizz i e s up t o wit hin 2 t o 24 hour s of the time 

they hibernatedo In ever y case t he y went int o hiber nat i on during a snow storm 

leaving no sign of their r avel or vm.er eabouts when t he s ,orm had clearedo 

Though we tracked some vi sually by following their t racks we invariably lost 

them due to falling and dri f i ng snow. Of those obs e r ved r e gularly prior t o 

hibernation, none reveal ed any pre-hiber na ·i on act:" vit y t hat would serve as a 

clue to a den siteo Likewise, n one were apparent y in t he clos e vici nity of 

a den prior to 11 hiberna ionu and most bear s appeared t~avel some distance 

in a "triggering" snow stor m t o r each what appeare d to be a pr e-determined 

hibernation site o In the f a l l of 1961 and 1962 , we ins t r umen ed grizzli es 

with the hope we migh ·r a ck t he m t o t heir de ns o However ~ during these f irst 

two years of effort our radi otrack ing sys t em was not p er f ec ed t o the point 

wl:ere we were able to do so o 

By late fall of 1963 i became e vi den t hat t he only bear we might 

successfully rack i n to hiber na i on was #150 ~ i ns t r umen ed October 6 o We 

monitored this sow day an d night and found s he had a r ather li.mited range in 

the upper end of Hayden Valley., We attempt ed to ins trument ot her grizzlie s 

in the same area but failed due t J t he scarcity of anima s following the fall 

dispersal. In a final effort t o increas e our chances for succe ss we ins t r umen­

ted one other grizzly, #164 ., She was t rapped and rel eas ed October 26 in the 

Old Faithful a:rea 16 miles f r om the range of #150 i n Hayden Valley ., This sow 

was located by radio on the 30t h of October a f ew miles f rom wher e she had 

been trappedo After this 1 initial monitoring attempt s t o pick up her pulsed 

signal (62/mino) i n t hi s area were unsuc cessful" In the meantime, #150 was 

being closely followed, and her actions and movement s i nt e r preted r elative to 

possible "pre~hibernation 11 a c tivit y o We had e nt er e d November , snow was on t he 
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ground and temperatures dropping o Con i ions were su h that t he next storm 

might put the grizzl ies in- o hi.be:r.na ion as had been t he case in the pasto 

We still had no t r ecei.ved the signal from #164 and thus did no t know the bear 0 s 

whereabouts but;i in the last mon h of tracking # 5G, we had learne d enough about 

this animal that we could, to a cer ain extent , predict her moves.. However, it 

was #164 that we tracked ·o her hibernation den , no # .50 and her cubs that we 

had monitor ed so closelyo We 1st the signal f r om #150 just hours before she 

and her cubs hibernated 9 perhaps !I j ust as #150 entered a deno We were not 

aware of this until our l ast day of tracking but to expl ain and clarify what 

took place we will have to go back a few days to November 2,. On t his morning 

the signals received at our bas e s ation and from other lpcations i ndicated 

that the gr izzly family (#150) was abou+ 9 miles away and was slowly moving 

south and into an ar ea of uppe r Al um Creek where we had not previ ously recorded 

them. In the afternoon we took off on foot and "closed in 11 using our portable 

du-ectional receivers to guide us o While pursuing the source of the signalj we 

crossed f resh tracks in t he snow made by the grizzly familye We followed their 

wandering course for a short dis tance bu when the tracks veered from t he course 

indicated by our directi onal re ceiver we l ef themo We continued to 11 home in" 

on the signal. At 3 ~15 P., M., we sigh ,ed the sow and her cubs abou"t an eighth of 

a mile distant and moving toward us down a game trail which wound t hrough open 

country intersper sed wi h low treeso The wind was f r om t he bear to us so we 

s cr ambled up some nearby l odgepole pi neso When a few hundred years away the 

sow obtained our scent and took off at a runo We retr aced our steps not 

wishing to disturb her fur t here At this point s he was two and one-half miles 

from her usual haunts and might f i nally, we r easoned JJ have been moving toward 

her deno Her posi i on was t wo miles from t he 11hiberna -ion " den we later found.9 

but this was no t hers o 

https://hi.be:r.na


Fr om base next mor ning at 6~ 30 AoM., Novembe r 3 , we ob a.i ned a good 

s i gnal (92 pulse s per minut ,) that i ndi cated t he grizzly famil y was still i n 

t he same area wher e we had lef t them the evening before o A c ont i nual monitor ­

ing of the signal up un· -il 2 P., Me showed no major move men on t he part of the 

grizzlies . Up t o thi time we were apparen ly mon itoring #1.50 !1 al t hough , t he 

pulse rate was not counted and recor ded a f er 6 ~30 AeMo A fix made in t he 

field placed the grizzly in almos t the exact spot where we later located a 

hibernation deno This was 12 miles sou hwest of our base station ., At the 

time we thought this animal was #150, bu· i was undoubtedly #164 that had 

moved in from the Ol d Fai hful area crossing t he Con inent a l Divide. At no 

time di d we detec t t wo signals ~ ther ef ore we assumed only· one inst. umen t ed 

grizzly was in the area. Because of this erroneous a ,:, surnp ·i on we failed t o 

recognize that we were monitaring a different an imal (#164 ) even t hough the 

pulse rates were quite distinc tive and cou 7 d r eadily have been detec t ed had 

we t hought to double-check hem,. Had we realized that both bears were in the 

same are a 9 ident ification would have been ins tantaneous e Convince d otherwise I' 

from all previous evidence we failed t o effec t i vely us e our elec ronic track­

ing tools a 

Throughout the night of November 3 and into the early hours of November 

4, we continued to monitor a sign al a the base stat i on that was coming f r om 

t his location. In the af· ernoon of the 4th we hi ked toward the headwat ers of 

Trout Creek guided by our portable receivers after we were close enough to 

pick up a signal (3 miles) ., Two to four i nches of s now cover ed the ground and 

a light snow storm was i n progresso A f i x from far up this creek placed the 

instrumented grizzly approximately one =quart er of a mile from where we Ja t:.er 

located the deno Evening signals s howed no change of locat i ono From the time 



of the last recor ded s ignal f r om #. 50 (12 PoMo J Novo 3 ) up un il the evening 

of Novembe r 4, we l ost t he signal f r om #150 bu t pick e d up t he pulsed signal of 

#164 without realizing that a swit ch had occurr edo 

On November 5 a 1 ~20, 4 z2.5 and 7 t00 AoM ol) s i gnals r e ceived a t the base 

indicated that the gri zzly ha d not changed pos ition but was s ill in the upper 

headwaters of Trout and Al um Cr eeksj) about 12 airline mi l es f r om our bas e o 

The signal seemed unusually loud and cl ear but j) as the morning wore on j) it grew 

fainter as though the bear might be moving farther away or ge t tin g into shelter )) 

perhaps windfall or den. At 9z50 A.M. the signal ce c ame even fa:int er and by 

10 :15 AoM. it had disappear edo When this occur r ed we decided t o t ake off and 

track the grizzly on foo t so that we woul d be i n a pos ition ·to con t :inue foll ow­

:ing her if sre was t ravelling t o a dis t ant 11 hibernat ion11 site or we woul d ce 

able to locate the den prior to t he bear movi ng ino We r ealized that thi s 

might ce the las t day we would ha ve t o track the gri zz y as weat her conditions 

at the 8000 to 9000 e l evat i on s were such tha t she migh 11hibernat e 11 at almost 

any time . 

We left our vehicle and s t art ed hiking south towar d the AJ.um=Trout Creek 

Divide where we had first located the bear by radio f ixo Throughou t the res t 

of the day we followed the signal bearing .I) hiking t hr ough lodgepole timber, and 

windfall. The average snow depth was about four inches o By 2 g25 P.Mo the sig­

nal was coming in so l oud that we had t o turn down the volume on t he receivero 

It was at this time,, and not cefore , that we realized the pulse rate was too 

slow for grizzly #150, and t hat we were a c tually closing i n on #164. The 

pulse rate of 62 per minute coul d only be herso We cont inued t o move s lowl y 

and carefully toward the signa l source expecting any moment to jump a grizzly 

:in the tangle o f downed t imbe r . We s ill had seen no grizzly tracks or other 



sign, but as we continued,. the signal came i n s o forcibly that t he volume had 

o be t urned complet ely down~ We knew when t h i s occurred t ha • the instrument ed 

animal could not 1::e more than s evera l hundred fee away c There we re still no 

tracks or sign so we car efully ....ooked under all l ike1 y windfallo A times .9 i t 

s eemed as though we must be ff anding on logs directly above the bear o We ook 

fifteen mi nutes c irc l ing ~ probing and searchi ng the las one hundred feet of 

our 12 mil e tracking t re k. Finally ll do,m. a s l ope and f i fty fee t away, we saw 

a packed area of snow discolored by traces of eart h o This was t he den entranceo 

We circ l ed and approached cautL)usly to within t wenty feet f or photographs. The 

den opening was j us t large enough ·+:..o a commodate t he grizzly and bore back i nt o 

a s t eep hillsi de. A mge u..Yl 
O que •hree-for ke d l odgepole p:µie gx·ew directly over 

the opening and would serve as a convenient l andmark f or a re t ur n trip o The 

sl pe had a north aspect and would, no doubt even .,uall y be cover ed wi h deep 

s now . Signs showed tha he gri zz ...y had been resting here i n front of the den 

opening. Had this not been the case JJ we would no have received t he mor ning 

signals at bas e 12 mile s away o The grizzly had apparently entered the den t he 

nigh t before bu t had been moving in and ou. This accounted for the appearance 

arrl dis ap pearance of the signa . tha we had r eceived i n t he m~rningo This bear 

had entered the den duri ng the nig h when i was sn owi ng and so had left no 

tell- tale tra cks l eading to her wi n er den. Her movements since t hen were con ­

fined to t he immediate vicinity of the en r anee. This collaborated our theory 

gleaned from pas t experience t h at the gri zzlies had m ved dir ec t ly to their 

11 hi1::ernation 11 de ns du ring snow stor ms o 

In reconstr uc ting t he activi y it appears that grizzly //164 t r avelled 

rapidly from the Old Fait hfu7 area • o the si.te of her den,, an airline distance 

of between 12 and 15 mi.le ,, perhaps double tha on the grounde She was 



def inite ly in the den area on Nmrember 3 a nd r emained at or near t he vave 

en r anee during t he af ,ernoon of ,he 4tho She res ed ou -side t he en r anee on 

the night of the 4th and during mos of the f ollowing day 5t~ ) a No un il 

our appr oac h on the aft ernoon o.f the 5· h di she go deep inside he deno At 

no time did s h e obs er ve us o The :...as t s-i gnal we r eceived from t his bear was 

picked up on our r e urn ·:::oek when about one=ha l .f mile f . om the den o She 

appare n .y r e maine d d6ep within t he cave and t he s hie· clin g effec . of many 

fee t of ear h pr even ted ~on inued r eception of t he sign a · a dist an e o No 

signa l was r e ce i ved a Bas e on t he 6 ~h and i ncre asing sn ow depth preven e d 

f ur t he r rec onnaissanc e by fo Cl osing r oads ne cessi t-ated eva uation of t he 0 

bas e s t a i.on o 

Tracking # 64 in "o her hiberna ion den ended a s eason of radio r ac ki ng 

t ha t , even wi hou t his achievemen JJ wou d have been a highly su e ess.ful year o 

I t also s erved to definitely "S ta.bl · sh • he value and pract.i.calit.y of bi o=t ele •~· 

me ry as a n ecological resear .,h tool o 

The l ocati on of his hiber nation de n opens new areas f or r e e a r ch == 

ion 1111h i berna p henomena.., .au..~es of i nfan mortalit y and tele me try of physio = 

logical da tao It appear qui e 1:ike l y that the ype of site s ele , ed by t his 

be ar may be ypi al of others and.ll thus }) l e ad o di s covery of addit ional dens 

without t he ne cessi y of B.cking ., Two f ormer de ns th at ha d cl.lap se d we r e 

found wi ·hin t hir y f e e of thi;.:, den o I + appear s ha t he gri zzl.i e s ;; a s we 

sus pec ed ll us e t he s a me den,_ o: hi be nation s i te s year after year o 

Per haps» even members of the s a me family (same m t her) , r e t ur n t o t he 

area of t heir bir -h to hiber natl:l o If this i s so ,9 hi ber na· i on sites on ce 

l ocate d c an be visite d and studi d year af er year o The oca i on of t his den 

was in t i mber and a a r ela i ve ly high a . i .. ude i n r e l a t.ion • o surrounding 



country. It was also far r emoved from roads and people . It was on a north­

f acing slope where sn ow will lie de ep. The den had definitely b een excavated 

by the bear. It was not a natural or even partly natural cavity $ Because we 

had not co me across a cave of this kind in our work , we had suspec ted that 

some Yellowstone grizzlies might well spend the winter in a windfall or in 

tangled mats of timberline vegetation. The fact t hat in the past they had 

been active until within 12 hours of g oing into hibernation made us suspect 

that they c oul d not do much i n the way of preparation, in fact, might sleep 

wherever the final big stor m caught them. It appears th at t his possibility 

can now be pretty we ll ruled out. On the other hand, we observed grizzlie s 

r egularly right up until t he f inal storm and had followed their tracks in t he 

storm only to eventually lose them. This i ndic a ted that the grizzlies took 

off and headed for predetermined destinations. The behavior of #164 and the 

prepared den i ndicate that this is probably what usually happens. This par­

ticular grizzly knew where she was going to hibernate and travelled to this 

area from a distance entering the cave itself during the s now storm. The 

locati on of the den was such that.ll had we knoi-m it was wit hin a square mile 

area, we most likely could not have found i t even if we had searched t he 

r egion with a team of men. To have located a den of this kind bel onging to 

a particular bear would be almost impossible using standard fiel d obs ervation 

methods. It is probably safe to say that this achievement coul d not have been 

accomplished without the use of radio or some simil ar type of tracking me t hod. 

Tr acking #164 into hibe rnation has to some extent verified some of our 

observations over t he years . 

It appears that a snow storm def inite l y triggers hibernation though 

there may be other factors i nvolved. 



Most of all of the grizzlies in a given ar ea where weathe r and tempera­

ture conditi ons are the same go into hibernation at about t he same time even 

though other factors affect ing them may var y. Though wi dely separated 3 it 

would ap p ear that, they all sense i n some way that thi s is the time to go into 

the deep sleep of wint ero 

The bears go into hibernation dur ing a snowstorm and thi s serves to 

cover their trails. l:<, ollowing the "hibernation storm11 there are no tracks 

evident even in areas where numerous bears were present a day or so previouslyo 

The grizzlies, at least the mature ones, travel to definit e sites to 

hibernate. These may be a considerable distance from their l ate fall fo r aging 

areas. It may even be that very few bears rema i n close to their dens prior t o 

the final trek. 

There seems to be little preparation of a hi bernat i on site in the days 

and weeks just preceding hiber na t iono It will 1::e interesting t o determine 

just when the dens are excavatedo 

There is some evidence that a family , that is , t he various litters from 

a single sow tend to return to the area of their bir t h to hibernate. If ,so ., 

we may find that there are areas where grizzlies concentr ate to hiber nateo 

It appears that some gr izzlie s hibernate at le ast two or more winters 

in the same den or i n a new den in the same area (we have definite evidence of 

t hi s from tagged black bears) o If a typi cal hibe r nation sit e can 1::e de t ermined 

by isolating criteria it should be possible to predict suit able locations and 

then locate dens with search p art ieso 

IMPROVED TECHNICS AND EQUIPMENT ADVANCES 

In 1963 Philco engineers s tepped up the transmitter output to 200 

milliwatts and switched over t o a welded module cons tructi on t echniqueo The 
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entire module was then potted in polyeurethane foam f or mechanical support and 

to provide waterproofingo This construction replaced a point=to=point wiring 

of components on an L-shaped aluminum chassis. One temperature sensitive trans­

mitter was produced and testedo A 1 megohm thermistor was used to obtain a 

temperature dependent pulse frequencyo This transmitter can be used to tele­

meter temperature conditions in the neck re gion of the instrumented animal 

and is being developed for eventual transmission of physiological datao 

Various receiver modifications were made as a result of our 1962 track­

ing experience. All portable receivers were modifie d by the addition of a 

BFO and a directional loop antenna and sense antenna. The loop was attached 

to the r eceiver with a UHF t ype connector so that it could be readily detached 

and the receiver coupled to the more sensitive Yagi type antennas used at our 

Base Station, Field Station and on our Mobile Units. This made our tracking 

s ystem fully transistorizedi battery operated and eliminated the general 

coverage receivers that required critical tuningo The transmitter portions of 

the modified transceivers were also tuned to the tracking frequency 9 320005 me 

to permit voice communication tetween tracking units. Citizen Band trans­

ceivers had previously been used for t his purpose. With the loop antennas 

alone it was often difficult to determine signal source as the equal+Y sensi­

tive lobes result in a 180 de gree ambiguity. To overcome t his difficulty a 

whip sense antenna was added to suppress one lobe of the loop antenna pattern. 

When the sense antenna is activated by a push buttonj it provides lJdb sup­

pression of the reverse lobe and Jdb enhancement of the forward lobe, giving 

a 16db front-to-back ratio. In practice t his proved very effective in locating 

instrumented grizzlies ., 



It had become evident t..1.at, unde.r certain condi t i ons , the abili y t o 

locate and track from the air would be a tremendous advantage ., We experimented 

using a l oop antenna attached to thew ing strut of a pl ane and connec ted to the 

receiver by cable. Earphone s were plugged into the receiver t o cut out plane 

noiseo A signal from a test trans mitter of the type used on the griz zlies was 

picked up a distance of five miles from a fixed-wing plane o The signal f rom 

grizzly #150 was picked up several miles away by plane ~ the sow and her cubs 

located and then actually spotted from the aire The positions of g rizzlies 

#7, #75 and #76 were all pinpointed fran a heli copt er o An outs ide l oop was 

not used and signal reception fade d out at distances greater than 1 to l ½ miles o 

All grizzlies were located very close to fixes obtained on the ground . Number 

40 was located by helicopter in the morning and later her- position checked by 

hiking in with portable r eceivers and jumping her at a distance of JOO feet 

in the exact area pinpointed from the helicoptero Lat e in the fall attempts 

were made to locate #7 and #76 from the air us ing a fixed=wing plane o This 

was unsuccessful but by t his time the signal from one animal was quite weak 

and the signal from the other either weak or deado 

We have built and experimented with sensing devices or transducers for 

pulsing transmitters that will telemeter various t ypes of environmental datao 

We have successfully gathered information on temper a ure and light intensity, 

and have r eached a point where this method of data gatheri ng is being incorpor­

ated into our ecological study. In addition we have experimented with audio­

amplifiers attached to our tracking transmitters and this Jooks promising for 

work on behavioral phases of the study o 

Work was continued toward improving instrumen at i on methods l waterproof­

ing and preparation and replacement of bat tery packs. Considerable progress 

was made but this is still an ar ea of endeavor where addit ional work is needed 

to obtain optimum results , tett er performance and gre ater efficiencyo 



( . 

A cow elk was ins trumen ed in t he Lamar Val ey of Yel1 wstone National 

Park and t racked on i ts winter range for 54 days with mobile and por t abl e 

equipment. Temperature was f r equently below o°F ~ 

COOPERAT I ON AND COLLAJ30RATION 

Cooperating and suppor · ing agenc i e s i nc ude t he Na t ional Ge ographic 

Society, National Science Founda i on (G~l75O2 ) ~ Philco Corporat i on, National 

Park Service, U. S . Fish and Wildl ife Ser vice, Boone and Cr ockett ClubJ> New 

York Zoological Socie ty, Wildlife Management Ins tit ute , Envi r onment al Research 

Institute and the Ye llowstone Park Companyo 

The project has been admini stered j oint ly by Frank Co Cr aighead~ Jro ~ and 

John J. Craighead of the Environmental Research Insti ut,e . and t he Montana Coop­

erative Wildlife Resea r ch Unit re spec ive l y. Buil dings and utilities in Yellow­

stone National Park have been fur n ished by the Yellows t one Park Company . 

Research team collaborat or s i nclude Fr ank C. Cr aighead, Jr.,, John J .. 

Craighead, Joel Varney , Philco Corporation, Maurice Hornocker , Montana Coopera­

tive Wildlife Research Uni t and Hoke Franciscus, (W3 ELV) Carli s l e.? Pa .. 

The tracking equipment has been designed and provided by Philc o Corpora­

tion under the direction of Dick Davies, Joel Varney has been in charge of 

design and construc tion .. H ke Franc i scus has given a dvi ce and has construc ted 

transmitters for telemet ering envi: onmental da a, audio ampli.f ie r and other 

equipment. Maurice Hornocker has p articipat ed as f i el d bi.ol ogisto 

CONCLUSIONS AND FUTURE WORK 

The radiot racking system has proven i t sel f t o be a p r a c tical and valuable 

research tool f or gathering ecological dat ao We have obtained information con­

cerning the grizzly bear that we had been unabl e to ge t in t he past using con­

venti onal methods . We have now r eached a s tage where it is possible to deter mine 



what specific information i s nee ded even r elative to a cert ain ·ear or 

family, and then i nstr11men animals so a s to obt ain t he desir ed inf ormation . 

Fut ure radiotracking woI'k wi ,h the grizzly will be direct ed oward 

seeking information relative to certain key ani mal s . For ex ample , the domi­

nant bear in the grizzly heir achy will be i ns r umen e . We wil l slowly phase 

into t he telemetering of physiological da a f r m f r ee roaming an:mals . We 

will start conservatively and work wit h t empera .ure ~•r ansmission and EKG 0s . 

Emphasis will be placed on ex •erna l a ·tachme 1 of both ensors and trans­

mitters. A review of the lit erat ure indicates tha t this has not been done 

with free roaming animals at a distance and under wild concli:t ions o 

Ther e are many areas in e cological es ear ch where 't:Re application of 

bio-telemetry can provide unusual result s . We p l an t o gradually apply our 

system to other types of s udies and ·o t he sol u t ion of pr bl.ems th at lend 

themselves to this t ech.ni.quee One ende avor will be to gather needed informa­

t ion on the migratio n pa ttern and s umme r dis ribution of the northern Yellow­

stone elk herd. Such dat a is basi to a f ull under s tanding of elk ecology and 

greatly needed for manage rrent purposes. 



REFERENCES: 

1- e Craighead.si Fa Ca et ale, 196J o Radiotracki ng of Grizzly Bear s 9 

Bi o-Tel emetry, Pr oceedi ngs of t he Interdi s cipli nary Conferen ce , 

New Yor k, March 1962, pp . 133-~ 48. 

2. Craighead , F. C. et al. 1963 . Progress Report . 

3. Craighead, F. C. e t al. 1963. Progress in Bio- Telemetry Studies of 

Gri zzly Bears, Proceedings 18t h Annual Ins t r ument Soc i ety of America 

Conference ., Bio-Telemetry SessionJ) Chicago ~ J..963 . 

4. Va:rney, R. J. et al ., . 96.3. Spe cial Tra~king Project Fi nal Report .. 

Philco Corporation Western Development Laboratories . 

https://Craighead.si


7U 1 t > .11 l:161 t Q l b ·, a (" 37 n "4 ) 

l"" t t l• 

C; ~( 1 h lco ' a )or to • 
w tr C"' h t p r 0 go1o i nto h1b 1..0 t1o 

ytn. lo 1 dr • _hi ~n1 1 t V1 t 

$Or t l 1 rec V .• .t••. VJ .OS ) 1 u 

11 • 'l'h . r lt 0 t . ~ 1r t tl' 1 

w r t t1.Al " t1 C nf t rune hc1,l 

\0 ~;i, s l tor , l or • 

t h •int r 19 l - 6 w ,... 1~ ( O· · 

e 1. .. to t n lr'O 11 s t 

1 : 11 • 

d. t tnr ( neloeu.re) n . 1 -

th rtabl r 1 rs . On me l , 1 2 , 1 l k 

t . r t 

t h 

..;,O l r c 1 n -- r tin t 

t111z,t · l y 1 a . h s cc 

ti C f ct n l n 11 h n 

,.. l t nt 0 • .:. v n ft r 

t h r>o 1 s t ,t 

t 

• l ' Ol' ' •• 1 0 U t t t 
/ 



0 0 

ti l w :re t onl f ctor 

' t ·,, ' s 

tion . 

A 

t te<' l 

t r lE1 

on to· of 

ste.tio 

m 
i n 0 

t , r . r1 f ly i t co 

.r 1 t ry t yon n 

in bill 

in th h . r t of tt 

1 

..il<ll if t r .. ·Oki y•t i 

t of ll "on 1 oe.t 

f i ed sit te 

le ( •1r11.n fro ·ho as 

:riz 1 b u. - o h 0 tat . 

- 2 -

Th :ro vi 

a at.ion u.nc o:n 1 1. t . 1nat1, n f 

t h latt r o . o th "! t l J: o _ 1on 

t t rou .b t h. ction of 

r 0 1· b r n s . h n t 0 t e 

r ng e of bot fix ns , t h il . uni t s t o lo-

c to t h <.. r , d t ~:1.1n s 1. osition , d h n t ~aok -h! fl.. 

a 1st nc . fbe portab l ek i ng uni t r , >d t s me 
---.--,_-

fu ct ns o t t r st , t r un 00 tr ut on n 

) t t he;? llF.l l d B to ul ve in t e 

"'z z l , n t d llo t 

t W 8 l" V t o - h te t a o 1 t · ackin • o i 1z-

Zl a th t t r ti· na .1 tt ve o .bina-

tion of r.o 1v r b f ol lo .1 • c .-r ct ist!cs n 

• 

t r f i -1 t ti ~ ( i x n o'? t.r tio &l 

t1on o .' 8- 10 .11 .s p to 20• lvs 

or lo c n .. ,ion ;f ot<t . un t n .L.o l 

.~,,/.i_(< ,t1~LrclV1-- t~"IA~/l- 'Yh-µ- /l/ 1c-cP,~ -~ 
.~ Q () /I?~&~ 1 4 ,i~1- ;fvr;--wt/~ !4 >t l;/z,,~ / 

v-



.

-3-

0 3-5 111 i les nder ~. or~ le c n 

2 . ~r n ~ ittor 1t, -­

oss1b le,; a ter 

a ,by 

... 1t t or we g .t:I 

i . s l l' X ,1 ,• w t ' t X' .,' & i C • r e f ; 

or b l r o V , ro.x:1· 3 . 

! t ;.-n..ls • S t a l e 

h t r d ly . n -1 y 1v1 tr 1 . 1tt. rs' 
(ao1m lo ) . 

•C o.r :>n t. 

1 ;., tJ t r ,{l nts late r v • l tbat tb s J t , 
s ·o ate , 1 ".er ... 1.r 1.la .r in . o t a e . a o ds 

the r u r t • t tt r C 0 \i 1 nt 

Ol" 1t~ ttl tP bl owev r ., wet .ht 1• 

ct· n f l:, n e , ltre , .. 0 l"' 
at t he t .e 0 r p ·':lGentll" 

rea. 1 • t 1 e by ri "' .. l e . • 

0 V . l op t Labor t r I .ro\ri ..e ·s tt 

st t r i y t sir l ctrontc eo ,~, l n r ,• r 

l The . oe .rt :, t!on ndt ... . • 

t I .•d ,. o l t. e n. 0 tn t o nc l aed e-

p t . :l ~ ..) r 0'-4t · t h l ' ; n ' 1tt r$ O l fr 90 w 

,,t 170 ·w, nd "' } l ed i re t t, l ' f r }. 

,..' ) r ., io: t ') l .,. . r J; I l . i; uoh• ' 



taetru et grizel t e . Tb l C :f 

~ 1 l d tests ad t. N 1.C . 

or 

n t , e ro . 

1 
2 107 

~ 0 
10 

To te 
r-1:ZZ 

~} 
9 

3 2 9 1 er a 
4 
5 

-2 
1.09 

l 0 
0 

.r 
~ 

e· .. l y --· 
ts• re 

7 
r • 1 to ?hl lc 

6 73 170 r1z l y O 

• 

otn ,1 1 t th• - ntenna t ·n tni:r ca 

ooi1l · b 

le ti . o t . 

t · l tt t r~p n tonn 

d the t · nin oapac . tor. 



• oles re r . o t 6 c · t.t t () !""·' t C ..a ju -

ant nd bol I" n:a·11 .. 
'I., r Q 

cl 1n th h,en tJtr 

cl 1 n !I ' ll h· lo 

e h o .... n l , .... 
CJ t l -~ t ('.) 

l ..•t • , t n l t 

er a 

1.t 
fl 

p t a b lt-

$ 0 .J noc te t ll ooll r 

r 2 ly. l e•, · n d tlt b 

t hi r1' 11 r o o 11 r l l 1"' 11-• 
0 t .r n 

n 
•-:>t o ·n nt: t1on c . l 

b o · ·c. l t .n ition t ·:> th c h 

t h 

1 w r 

u t" n l ... ,th t .0 h:1s w 

f t end n d .n 

w s 

t, t tl t .r1 OOJ l 

t" -, la 0 by t: ' :-re l. r -

l >C! C st r 1 .~b t "ln er , 

' t. r n- !.tt , . .3 

w r '.f• d 4. b.t n t.ond f bo 0. t 

l" D• ., 1n : • o t · '.m r u'b'bor h, • 'rh re 

w e t 3· ' • ·o ,h t it 'W net 

b :t" . 



,

,. -... 

Tb ell t h "'h t C 

ol t fl . 

l''.• , l 

ul t h b :r-

{• om t n 1 un f)t 5 s 

d n , 1 . •·r~. t,;' ,, • h~ . -· 4-~ .~ ' 
v i .. 

F.. 

.I. .,,. . J: l ' I• • u. ' ~ 
. 

t., .x· n ..; C ·~•, l o. f,~4 

t i l b 1 •1U · 0 t ~ 

O' r t ) ' 

" r ! (i, l.. ) 

0 4 , I. .. ,. n _ t,: 

co ...
• t i. (; ,;.I 

,... ~ , u 

V 11- 0 l' • .J. •:I t, 

1c 

,Ei t • C f r 

( ... t o ~r 3'-· . cc \ 1 ·~ l n 0 

2" 

t ♦ 

~ ... l 't' l ee·, 'l, t•1' 4 1 ~ ~~ r 

t/1 i. b .t • • r 

..., c .t ,.: , i. 

• ,; !&i • 

,, 
J. t 

' . • ' 
.. 
" 

t u C b r 

}1 t1 •h t .. 4.~. 



.

.. -

r l'.' \,1 ., 
'-' ';! , t 09 ):, ~r l t . 

' d for 

1 . l ,,.r ;,1 
, 

i l o· ., 
....,, nt n.. r~t 60 r un 1 
w I V d• 

.t 1.1 10 

n l r o tve , t 0 

,. (!' up , 

t r e 1d 0 

t 't, d e ...., . n l 

a r rr·n t • 0 d. r C ,I) r" ) 0 :ton 

fr1 th f L as t ~-'t" 

'1 l · tl ten a oo . r ol c:mi;::; s 

..,h o b t \ roe · n . The · le r t w· s 

e · n d ';) n 

ntl;, o 

, t' X l y 

t or b e,, .r n ·s w .h t h 

-. e l t d C) 0 0 t u p ' • 

t b 'tU 'JV$f! tn. 0 ' z z l .y wit ne •:;o b l 

("bid ,11 n a . 1 0 l 

lo a r e "' .tn u t o ob.-
~ • 

n1e l n ot i t 11 

n, ut n l lt 

,. ve 



to dtiJV l. 0 nd o t ~.,, ~ o·~t 111. 

t G t ntn, t e .x-i~tt.l • Dev l o -
e '! to $ had e ri ., n ft ;V thi 

r V te t n,t l -

d r u 1 C -1 V" ,1 , a , 

• 

· h· r t b e with. r n 19 .-.,, 
.IJ '/ J \i. a l t1v- l .,mkn .• wa.z t e 

( 0 Le ) , a ,r1 r ll"' w L oq e. nte .1 w a 

'.. or ~e r l le 'W a non C • .'.) e 

w h ·t ,ft t •. tl n :it&f' O ' n , tr ' O wtt b 

h art ro 1n k a· • • ib. n inaJ.l l C t tl , s e 

c .v r-o:.~ 'tt o· .Z n. :rug ·O .· ad 

, •ll • d ' he 

n ,... ~ r r" . d i , 0 r 1n tr-1 · • , t . 
.,. 
• 

1.. tHn on J't.1,l.y 27 ,. l 61, .n t bat 

t . l a . d • v!nt r t r t. n 

'b t:t d d 1'h renoo ·?" and oc'k 

w• t .c W- ot 

l t: oll r . l .. nted ti.e 

in..,; (l l .t: 

t l e 

T n r O. tl ·o r 

• lton , t • • n . '(' , t l 

'12 : 0 n 

h .... u le f 

I 
I 
)1 



t, 1 n w u 1 ,1 • bl.> t o ~, 1 , i! '' t. ·t' l 

l .,ec 1 re t 

ff "',h ... lv· r t 

w l {)l) l'." C r C 1vo 

1, d r l t I' t' 1 C, . 1 n 

d l t t.. . a · y. •. CO'-,C od or 

• .) t) t .or t 

· to. 1 t • 
• r 

t vei:- t !~"'' -n l, u h h~e -
ed fro ,if · , t , l t ~-, n . tbil f t l .. 
t tl t • 

,, r --

r t' r b ·n JO 

d 0 t t,1 a· , 
,J l u.l . w '.1, 

n f r Otl ll :l or V 

... .... 6 

'l a r n L4 d 7) 

b t 'I!' 11 nt. d 
._ 

:r· -
l. ·et .d 1 ;;) or 

40 'W t 1" 

r 06 . 1n 19:.,l . .. n. t J l y , l 9 , 

l T" l ••• '.Lt . r ... O l bs ; 

s. w r;h d 3 

e t e n in ru-

C • 
d • 

t t 

• h f ."' . 1 t 0 



-10-

paws that had we not particularly wanted her we would have 

retrained from handling her. 

Number 37, a three-year-old wei ghing 440 lbs., was trapped 

near ld Faithful . Be ,p reviously had worn a dummy tranami.tt•r 

collar for over a year and was then lnatrumented in 1961. We 

had been gradually accumulating an interesting history of th1a 

animal and were relattvely well informed on his movements and 

activ1ttea. 

Numbers 40 and 37 were instrumented w1 th previously men­

tioned changes in collar preparation. The most powerful trans­

mitter (170 mw) was placed on #40 and the next moat owertul 

{ 140 mw) on #37 . 'l'he calculated useful lite of the battery 

packs powering these two transmitters was 60 ctaya. The signal 

from #40 was monitored for a week and then lost, but checking 

and listenin continued for over three weeks until we deter­

mined that the transmitter was no longer .t'unotioning . On 

September 29 and subsequently the anim.al was observed w1th the 

collar lntaet but w1tb no signal betng emitted. We suspect a 

transistor burned out. Several unsuccessful attempts were made 

to retrieve the collar. During the period that this trans-

mltter functioned, we obtained information useful 1n perfect~ 

1ng the system. Throughout the sea1on hilco engineer ■ sent 

us portable receivers or varying design . With t he portable 

unit we had at the time we were able to piok up the signal 

trom #40 at a distance or 2 miles and then move to within a 

tew hundred yard ,of the bear ln dense timber. The best range 

we bad reviously obtained wlth this same receiver with a 90mw 
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DET ILE' OF' DIOT 1- Cl I - 1962 

N I T 

tation 

(Canyon } 

(Trout 
Ore k) 

Hall i craft e r s x - 71- r a. l acad by atl nal 

Cl09 Dow- Key pr a . p 110 vo l t , C. 5 ale-

ment ~1 sle n tenna (YB- JO- ' ) incor orating 

a am. a ate h n y ste . ~orward ain o · 

9 DB ove r a ha l f wave d i pole . 'attern ro­

vides wide an le coverage while , ain taining 

a front - to- ba c k ratio in excess of 20 . B. 

he in ut 1m e danoe is 50 ohms . Antenna 

hel ht 25 feet and jut sli htly above roof 

ridge . ounted in horizonta l position , hand 

r ota ted . p rox . 50 ' of G 58 coax . 

3pa a ke r and headohones ational NCl with 

Dow- Key in- line coaxial re - am lif ie r (booste r ) 

1.5 thro ,h 30 · o . J ele ent Hy- ai n ,llode l 

113- B Citizens Band bea n cut to 32 . 02 4o. 

Fo r ward galn o.f a pro~ima te l y 8 D over a 

half wave di ole . ~ r ec t ed on a JO ' tele­

sc op ing mas t se cured with roe guy line s • 

.ast h inged at bott om to facilitate raisin 

and lower1n . Location a h1gb bl l l . 

A trio- rotator a nd c ntrol box wi th five ­

wire e a l e use d to con tro l antenna rota tion . 

Direct ion !1dicator on c ont rol box. 



Mobile ,nit 

( P ickup 
'r ck) 

Uni t s 

Antenna c oax (RO 58 U) and control c able 

45 '. , ower suo oly portab le gas o line gener a ­

tor , 110 vo l ts , 1700 watt s . 

Tried "PL- 0 au d o fil t r s connected to output 

of re ce i ver v i a t a had. hone jack t nerea se 

ae l ect iv t ut unc unne ce s s a ry . 

CB o t ab le r . ob le u i t f or cornr.~ nicat i on . 

at t · na l _ c 188 .with i n - l ine c oax i l r e - a~p . 

i e ,c _,ive r e nclose d l n _ l yi ood b ox and cushioned 

wl t h r u be r t . -:- sad i ..ter-c angeab l y f or 

f ield s t t io a nd o lle ni t . 

3 e l em n t Hy- Gain 28 ,. c ante nna (model 103G) 

re duce d to 32 . 2 c . ' amma. matc h , fo r war 

gain of a . r ox1 t e l y 8 DB . 3 ' of R 58 U 

cab l e . Hi nged b a. '"' e f a stened t o bed. of truck 

e r n lt r a i s ng a n l we r in of antenna . 

Antenna. r ta ted by and . A tanna nd at 

qu ic k ly r•etrmvab l e . Ant en a heig ht ab ove 

ro und a rox . l', above t r 'c bed l • . 

Power sup l ATR Unlvars a l inverter for o r­

ating 110 volt 60 c ycle . C e q i ~ ant . Tn u t 

12 vo l ts DC, ou tput 110 volt s 15 0 wat t s , 

cont i n~ ou s ope r ati ·n . F i nte~fe r nee su pres• 

sion . Hea p 00e s . Cot pa s s fo r i r ct ion . 

GB ob ile un it f op cor 'l n i ca ti on . 

'· r ee p .c t b l e d · r ec irJ:r 1 J1... a cki v. ni ts: 
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Since reporting on the progress of our radiotracking work in 1961 

at the bio-telemetry meetmg in New York (1) we have made eleven instru­

mentations of grizzly bears (Ursus arctos horribilis). Two animals were 

instrumented in 1961, ~ in 1962 and six so far during this summer of 

1963. Some of these bears have been under radio surveillance for a month 

or longer and others - due to los s of collar :J or mechanical fai lure - have 

been tracked for sror ter periods of timeo Before the present season is over 

we expect to track some of the instrumented grizzlies for t wo or more months 

and follow one to its 11 hibernation 11 den. Recently, we have been simultaneous-{/ f . jj­
ly monitoring four instrumented grizzlies from our Yellowstone bio-electronic (t 4~ 

laboratory. We can pick up the distinctive signal from any one of these 4 

bears, twenty-four hours a day at distances of 10 to 12 miles. Each animal 

is wearing an 1.8 oz. "Philco" transmitter pulsed at a different rate. In 

the case of these four animals the rates are 50:J 62, 74 and 92 pulses per 

minute. The power output of the different transmitters varies from 90 t o 200 

mw. All four pulse rates can be separately distinguished and bearings obtained, 

although at times some difficulty in making fixes is encountered if all 4 bears 

are in the same general direction or if one or more of the signals are weak 

due to distance or shielding effec to 

An instrumented bear is locate d by obtaining compass bearings from the 

base, field, and mo bile stations o We then move in toward the point of inter­

section with par table direction finders designed and built by Philco Corporation. 

Our present tracking system has the demonstrated capability of locating instru­

mented animals at distances of 15 to 20 miles as well as a 11 closing-in 11 ability 

that on occasion has enabled us to approach to within 40 feet of a bear before 

being detected. 



In the course of studying the grizzly bear, we have captured and ear­

tagged 164 different animals. Each of these marked grizzlies is given a 

number, and I will refer to these numbers in naming or identifying instru= 

mented individualso Bear Noo 40, which we have been tracking and monitoring 

for a month th is season , has been instrumented and tracked for three con­

secutive years. Bear Ifoo 7 has been instrumented twice in the same year while 

two other animals, Noo 37 and No. 96, have been instrumented and tracked for 

two consecutive ye arso The career of Noo 37 as a 11 radio bear 11 terminated when 

he was shot by a hunter just outside the south boundary of Yellowstone Parko 

Grizzly Noo 96 wore a transmitter collar for almost a year's time. She hiber­

nated with the collar on and then came out of hibernation still wearing it. 

She made her de but with two cubs as wello Soon after leaving her den, she 

travelled from the northeast portion of Yellowstore Park to Hayden Valley where 

we made a recapture by shooting her with a propulsive syringe dart containing 

an immobilizing drugo While she was anesthetized, we removed the transmitter. 

Although the batteries in the transmitter-collar were dead, the transmitter was 

still in working condition. We placed another radio collar on the bear but 

unfortunately, the battery pack in the new collar became shorted after a week 

of operationo The bear i mrrersed in water, apparently soaking in one of the many 

thermal pools common in the area. This transmitter was in turn removed by re­

capturing the grizzly sometime l ate ro 

Although we ar e still developing the tracking system and yet have much to 

learn about its potentialities, we now have had three years of tracking exper­

ience from which to evaluate possible applications and future use. 
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The tracking system we have deve l oped, tes t ed, and put in t o operation 

has not only fulfilled our original requirements but has exceeded our ex­

pectations in many respects and we have not yet taxed its capabilitieso 

Some idea of the potential of the system is revealed by the figures 

computed in searching for instrumente d gr izzlies at the close of the season 

in 1962. In two days we monitored approximately 1500 square miles of Yellow­

stone country using a mobile tracking unito A four-mile signal range was 

used as a basis for computing the area covered. From the top of Mt. Washburn 

approximately 1200 square miles were theoretically covered at a single monitor­

ing with the possibility of good signal reception from many localities within 

this coverage. 

Our present tracking system consists of the following: 

Base Station consisting of a general coverage receiver 

(NC 188 ) or a modified crystal-controlled transistorized 

Citizens Band transceiver coupled to a five-element antenna 

on a forty-foot tower., Contr ol accessories include rotator, 

control box and direction indicator. Under most operational 

conditions the range or reception is 10-12 miles and up to 20 

miles under favorable conditionso 

Field Station located e ight miles from the Base Station in 

the heart of the grizzly bear summer range, consisting of a 

general coverage rece i ver or a modified transistorized crystal­

controlled citizens band unito A three-element yagi antenna 

cut to 32 me r eception is mount ed on a 30 1 telescoping masto 

A rotator and control box as well as the general coverage 
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receiver are powered by a portable gasol i ne generator~ The oper a­

tional range is approximately 8-10 miles and up to 15 miles under 

favorable conditions. 

Mobile Units - trucks, pickups, or panel wagons with seatings 

for accommodating a telescoping mast and a t hree-element antenna. 

Antenna coax cable connects with a general coverage receiver or 

with the crystal-controlled transistorized C. B~ units modified by 

Philco. General coverage receivers were used in 1962 but better 

results are now being obtained with the modified CB walkie-talkies 9 

The range of the Mobile Units i s similar to that of the Field Station. 

Portable Direction Finders or Portable Directional Receivers complete 

the receiving equipment. These are the same modified CB transceivers 

already mentioned. Readily removable loop ant ennas are attached to 

the top of these receivers and a whip-type sense ant enna enables the 

operator to determine the direction of the signal source. Antennas 

from all other tracking stations (Base~ Field and Mobile) can be con­

nected to the portable receiving units. Various modific ations and 

improved models have been f ield es t ed over the pas t three years o 

Present mode l s weigh 3 lbs., , are ruggedly constructed and have an op­

erational range of 2-4 miles when battery power ed as portable units o 

1 11 1 11 211The transmitt ers are crystal controlled, t ransistorized, are x x 

in size, we igh 1.8 oz., vary in output from 90 to 200 mw pulses and 

have undergone several changes i n designo The antenna is a resonant 

metal loop that when reinforced and padded s erves as a collar for at­

tachment. The transmitter frequency is 32 .02 me . Seven Mallory mer­

cury cells, type 1450, power t he t ransmitter from 60 to 100 days., 
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A citizens band, voice communication system is employed with the 

tracking system. It consis t s of a base, three mobile, and five 

portable units - all s t ock items. 

At the present time we cannot submit detailed ecological results from our 

radiotracking ~s the field work is still in progress and the data have not yet 

been fully analyzed. I would like, however, to mention briefly a few interest­

ing things we are learn:mg about grizzly bears. 

1. We have found that grizzly No. 40, one that has been instrumented 

3 times in three years, has spent most if not all of these years 

within a very limited area. Rou ghly this area or home range is 

about 5 miles l ong by 3 miles wideo Within this range sow No. 40 

has for weeks at a time confined her activities to an even more 

restricted area of a few s quare mileso She has spent most of the 

daylight hours r est:mg and sleeping, and these daytime retreats 

have been in the same location for three years . Daytime beds of 

this as well as other bears tracked, consist of shallow excava­

tions. They are s cooped from the earth usually in heavy timber or 

dense windfallo 

2o In a ten-day period grizzl y No. 7 travelled over a range about 14 

miles by 4 and this range increased considerably :m size as the 

season progressed. In the first ten days she crossed the Yellow­

stone River three t i mes and climbed high on the slopes of Mt. 

Washburn. She travelled and foraged during daylight hours as well 

as at night. At times she approached close to concentrations of 

Park visitors but was seen by neither visitors, rangers nor ourselves 

on these occasions. The radiotracking has shown that grizzlies can 



and, perhaps frequently are close to humans without being detectedo 

Information obtained from this and other instrumented grizzlies may 

suggest how encounters between park visitors and grizzl ies might 

be avoidedo 

J. Both grizzly No . 75 and grizzly Noo 7 had yearlings that travelled 

with them. Although in each case)) we were tracking a single animal , 

we were actually obtaining information about a family unit of threeo 

By following bears No o 7 and Noa 75 to their daytime retreats , we 

found that the yearlings normally bedded down close to the sows dur ­

ing the daytime. At our approach Noo 75: an old and belligerent 

grizzly , gave a warning "woof 11 to her ye arlings when we were 125 feet 

away and the y took off at a runo Copious saliva around the edge of 

her bed revealed that she had ooen as nervous at our near presence 

as we had been at herso Possibly a decision to attack or fle e had 

hung precariously in the balance o 

4. When bedded down during the day all ooars tracked have, at one time 

or another , been approached closely and by=passed at less than 100 

yards without being distur bedo They apparently have a reluctance 

to leave their daytime r etreats unless pressed to do so . Even i n 

dense ·woods and windfall difficult for a man to traverse, they can 

move so quietly t hey cannot be detected by ear. Some grizzlies 

have circled us keeping just out of sighto 

5. On another occasion we tracked a boar .11 1fo o 76, into a thick stand 

of lodgepole. Soon after entering the dense timber we II jumped11 a 

large unmarked grizzly we had passed by and then startled still 

another grizzly, No o 75, and her yearlings. In addition we heard 
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other bears and found oursel ves literally surr ounded by grizzlieso 

Numerous beds and feces indicated t hat this was an area wher e griz ­

zlies concentrated to r est and s leep during the day . 

6. Radiotracking grizzlies has provided cons i derable direct as well 

as indirect i nformati on about their diets and can provide much more 

in the future. It is also providing data on habitat preferences and 

the relation of these preferences to food supply, seasonal condi­

tions and cover requirements., In following the instrumented bears, 

we have observed numerous excavations where all of them have un­

earthed the nests and t unne l s of field mice (Microtus spp .) and we 

have frequent ly watched them catch mice~ These small rodents have 

attained high population levels in the Park this year and the griz­

zlies have been preying on them. Northern pocket gophers (Thomomys 

talpoides), likewise, are more numerous than they have been over t he 

last five years. These, too, are being consumed by the bears in con­

siderable numbers. Our observations obtained through radiotracking 

indicate that both sows No. 7 and No. 75 are feeding on rodents to a 

greater extent than sow No .. 40. Number 40 supplement s her diet at a 

refuse area and i s l argely dependent on t his source of f ood during 

July and Augus t o This partially account s f or her almost complete lack 

of movement or foraging during t he day and her regular nightly visits 

to this source of food., The natur e and extent of human influences on 

the grizzly populations t hough significant is still not fully known. 

Such information is needed f or informed management and may be essential 

for future preserva tion of the specieso In the vicini ty of No. 75 1 s 

daytime retreat we found numerous lodgepole pines with the bark freshly 
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stripped. We concluded that s he was seeking the cambium and the 

pitchy sap that exuded~ This particular bear was a lso teaching 

her offspring to ut ilize the edible cambium and s ap o 

7. Informati on obtained to date indicates that a decided difference 

exists in the foraging r anges and in t he activity patterns between 

males, barren females, sows with cubs and sows with yearlings . For 

example, continuous change s in s i gnal strength reveal the greater 

activity of a mother wit h energe tic and hungry cubs. This has been 

repeatedly verifi ed by visual observati on of instrument ed animals. 

Boars may tend to travel more and cover greater distance s than barren 

sows or sows with offspring o One young adult boar has been radio­

tracked in a circular trek of fif y or more airline miles. 

In addition to the tracking briefly described we have built 

and experimented wit h sensing devices or transducers for telemeter-

ing environmental data . During fall or in winte r we plan to ins t ru­

ment a grizzly with a transmitter employing a thermistor to control 

the pul se rate of the trans mitter e Changes in pulse rate due to 

changes in temperat ure can be converted to temperature r eadings of the 

collar under pre-hi bernating and hibernating conditions . We have also 

experimented with audio amplifi ers coupled t o small t ransmitters that 

enable us to receive distant animal sounds and interpret them in re­

lation to an imal behavior. 

I have given a brief sketch of the types of data we are gathering. Perhaps 

this is a good time to po int out t hat t he primary function of our bio-telemetry 

or big game tracking system is to extend t he r ange of man's observational powers . 

In practical application this is accomplished in two ways. First, a variety of 



data is gathered from a distance with a minimum of time, effor t and manpower. 

Information on position, animal movement , ranges and act ivities acquired 

from afar has a unique valueo The presence of the observer does not influ-

ence the actions or behavior of the subject. The instrumented animals can be 

monitored continuously - at night as well as during the daylight hourso In­

formation on p;riods of activity and speed of travel hitherto impossible t o 

obtain by more conventional methods can and is being recorded. Physiological 

parameters can also be telemet ered from f r ee r oaming animals and we are em­

barking on this phase at present. This ability to obtain a variety of infor­

mation continuously and from afar has evident advantages o However, I would 

like to emphasize that an even greater asset of a tracking system is its 

capability of putting a scientific observer in a predetermined position where 

he can observe a particular instrUJ11ented animal and reason about and int er pre t 

what he observes on the spot. In some 3,000 square miles of grizzly bear hab­

itat, eighty-five percent heavily wooded, man and grizzly can arrange to meet 

with the man alone aware of the grizzly 1 s presence and location. He can observe 

undetected. This ability to locate, move in or follow and then observe is in 

itself a tangible research rewardo 

At the present time we can instrument a grizzly bear, monitor its signal 

24 hours a day for a month or two, and plot its movements during this time f r om 

a distance. From minor but detectable signal changes we can deduct certain 

activities. At almost any time within this t wo -month period we can fix the 

bear's position through the intersection of two or more bearings and then move 

in and make visual observations in rough and heavily timbered country. We can 

approach sufficiently close to observe feeding activities and breeding and 

social behavior of the instrumented bear, to hear its departure if unobserved, 

or to continue tracking it when it moves off before being sighted. 
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Though there is a widespr ead, gr owing and keen interest in t he appl i ca= 

tion of e l ectronics to ecological research and o t he management of wildl i fe J 

there are s t ill some who doubt its usefulness and pra icalitye Our results 

indicate i t has a tremendous research potential and t ha in planning compr e= 

hens i ve field studies of t he future, bio-telemet r y will be gi ven ever more 

serious consideration as a met hod of gathering datao Wit hin a few years I 

for esee that many Universities offering advanced de grees in ecology or in 

resource management will have courses in bio-telemetryo I f eel certain that 

a majority of State Fish and Game Departments will event ually es tablish re = 

search and management programs employi ng bio=tel emetry systems and methodso 

Some have already made a start and many are expressing interes t o Pract ical 

applications for Federal agencies ar e numerous and t here is littl e doubt t hat 

land managing agencies will become i ncreasingly involved in the use of el ec­

tronics for studying wildlife, gat her i ng data f or management, telemet ering 

environmental information such as emper a t ure ~ light intensity, moi s t ure 

conditi ons or telemetering physiol ogical conditions f r om free roving animalso 

Some agencies will even t elemet er physiol ogical informat ion f rom humans f or 

other than purely medical ob je ives o 

A big game radiot racking sys t em has many applica ions and at l east a few 

of t hese are worth ment ioning a t his t ime as exampl es of t he many possibilities o 

Currently , we are conducting a study of t he migr ation of elk (Cervus 

canadensis) for the Nat ional Park Ser vice i n Yellowstone National Park. Conven= 

tional plastic color-coded neck markers ar e being usedo The inf ormation 

gat hered by observing marked animals i s delineating the general pat t ern of 

elk migration in spring and fal l . Such data will not provide a continuous 

pattern of movement. This onl y can be obt ained by daily monitoring ins t rumented 
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elk wit hin t he herd., The migration and movement data t hat can be obtained in 

this way will have direct applicati n in the managemen of t he elk herds . There 

is also both a research and a managemen applica ion in the use of r adiotracking 

to 11 keep tab 11 on exotic game species introduced into a new area or nat ive s pe ­

cies that have been transplante o Bio-· el eme r y also has unexplored possibili­

ties in education, specifically, t he i n erpretive services of National Par ks o 

Interpretation of Park attractions and values is an important aspect of 

National Park management and adminis ra ion. I would be quite feas ibl e to 

devise and set up electronic systems in vis itor cent ers or field museums that 

could visually and audibly por t ray loca ion and movements of instrumented wild 

animals. This information could t hen be r elated t o the big game and range man­

agement procedures and problems of a specific na i onal park s uch as Yellowstone 

where the need to reduce t he number of elk o within the carrying capacity of 

t he winter r ange poses a probl em in public education and must be explained t o 

the visiting public and to spor smen 1s gr oups~ 
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